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Preamble 

The National Advisory Committee on Immunization (NACI) provides the Public Health Agency 
of Canada with ongoing and timely medical, scientific and public health advice relating to 
immunization and certain prophylaxis agents. The Public Health Agency of Canada (PHAC) 
acknowledges that the advice and recommendations set out in this statement are based upon 
the best current available scientific knowledge and is disseminating this document for 
information purposes. People administering the vaccine should also be aware of the contents 
of the relevant product leaflet(s). Recommendations for use and other information set out 
herein may differ from that set out in the product monograph(s)/leaflet(s) of the Canadian 
manufacturer(s). Manufacturer(s) have sought approval of the vaccine(s) and provided 
evidence as to safety and efficacy only when it is used in accordance with the product 
monographs. NACI members and liaison members conduct themselves within the context of 
the Public Health Agency of Canada's Policy on Conflict of Interest, including yearly 
declaration of potential conflict of interest.  

IMPORTANT note regarding antiviral guidelines: 

Antiviral recommendations are no longer under the purview of NACI. Guidance for the 
practitioner on the use of antiviral medication has been developed by the Association of 
Medical Microbiology and Infectious Disease Canada (AMMI Canada) and can be accessed at: 
http://www.ammi.ca/pdf/UseOfAntiviralDrugs.pdf.  
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I. Introduction  

I.1 Overview and Summary of Changes  

The purpose of this statement is to provide the NACI recommendations for immunization with 
seasonal influenza vaccine for the 2011-2012 season, based on evidence available at this 
time.  

The seasonal trivalent vaccine for 2011-2012 contains the same three components as the 
2010-2011 vaccine. These are an A/California/7/2009 (H1N1)-like virus, an A/Perth/16/2009 
(H3N2)-like virus, and a B/Brisbane/60/2008-like virus (B Victoria lineage).   

The 2011-2012 statement contains updated epidemiological information from the 2010-2011 
influenza season and product information for all eight authorized influenza vaccines, including 
the recently approved products: Intanza®, FluMist®, Fluad® and Fluzone®. A new table 
outlines the product characteristics for each vaccine. Full details, including recommendations 
for persons with immune compromising and other chronic health conditions, can be found in 
the statement.  

NACI now recommends that a full dose of influenza vaccine should be used for children 6 to 
35 months of age, based on evidence showing moderate improvement in antibody response 
without increase in reactogenicity. 

Immunization programs should focus on those persons at high risk of influenza-related 
complications, those capable of transmitting influenza to individuals at high risk of 
complications and those who provide essential community services. The special 
considerations category from the 2010-2011 statement has been removed (including children 
2 to 4 years of age) as it is felt that elevated pandemic-related risk no longer exists for the 
groups in this category. Two of the groups (persons with morbid obesity and Aboriginal 
peoples) that NACI identified for special consideration for influenza vaccine in 2010-2011 
have now been added to the list of high-risk recipients for ongoing annual vaccination.  

Another major change in the statement is the advice for persons with egg allergy. Egg allergy 
is no longer considered a contraindication for trivalent influenza vaccine. After careful review, 
NACI concludes that egg-allergic individuals may be vaccinated against influenza using TIV, 
without a prior influenza vaccine skin test, based on an assessment of risk for a severe 
allergic reaction to guide the method of vaccination. Details of the procedures are found in 
the statement.  Data are not currently available to support this recommendation for LAIV. 

 

I.2 Background 

Influenza A viruses are classified into subtypes on the basis of two surface proteins: 
haemagglutinin (HA) and neuraminidase (NA). Three subtypes of haemagglutinin (H1, H2 
and H3) and two subtypes of neuraminidase (N1 and N2) are recognized among influenza A 
viruses that have caused widespread human disease. Since 1977 the human H3N2 and 
human H1N1 influenza A subtypes have contributed to influenza illness to varying degrees 
each year. Immunity to the HA and NA proteins reduces the likelihood of infection and 
lessens the severity of disease if infection occurs.  

Influenza B viruses have evolved into two antigenically distinct lineages since the mid-1980s, 
represented by B/Yamagata/16/88-like and B/Victoria/2/87-like viruses. Viruses from both 
the B/Yamagata and B/Victoria lineages contribute variously to influenza illness each year. 

Seasonal influenza vaccine is reformulated annually to include standardized amounts of the 
HA protein from representative seed strains of the two human influenza A subtypes (H3N2 
and H1N1) and one of the two influenza B lineages (Yamagata or Victoria). HA-based serum 
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antibody produced to one influenza A subtype is anticipated to provide little or no protection 
against strains belonging to the other subtype. The potential for vaccine to stimulate 
antibody protection across B lineages requires further evaluation and may be dependent 
upon age and/or prior antigenic experience with both B lineages.(1-5) Over time, antigenic 
variation (antigenic drift) of strains occurs within an influenza A subtype or B lineage. Despite 
this antigenic drift, some cross-protection among strains belonging to the same A subtype or 
B lineage is expected, depending on how different the strains are. Because antigenic drift 
usually occurs in one or more influenza vaccine components, a new vaccine formulation is 
considered each year. 

For the 2011-2012 season in the Northern Hemisphere, the World Health Organization 
(WHO) recommends that the trivalent vaccine contain A/California/7/2009(H1N1)-like, 
A/Perth/16/2009(H3N2)-like, and B/Brisbane/60/2008(Victoria lineage)-like antigens.(6) All 
three components are unchanged from the 2010-2011 seasonal influenza vaccine. 

II. Methods    

Details regarding NACI’s evidence-based process for developing a statement are outlined in 
Evidence-Based Recommendations for Immunization: Methods of the NACI, January 2009, 
CCDR, available from: http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/09vol35/acs-1/index-
eng.php.  

The Influenza Working Group (IWG) reviewed the annual influenza vaccine recommendations 
for consideration by NACI and discussed a variety of issues including the burden of influenza 
illness and the target populations for vaccination; safety, immunogenicity, efficacy, and 
effectiveness of influenza vaccines; vaccine schedules; and other aspects of the overall 
immunization strategy. The epidemiological analysis of the 2010-2011 season was prepared 
by the Influenza Surveillance Section of PHAC.  
 
The IWG also reviewed the key questions for selective literature reviews for obesity, 
Aboriginal status and residence in remote locations as risk factors for severe influenza-
related disease, and for vaccination of persons with egg allergy. Knowledge synthesis for the 
risk factor review was performed by The Canadian Agency for Drugs and Technologies in 
Health (CADTH) and for the egg allergy review by PHAC, and supervised by the IWG chair 
and the IWG. Following critical appraisal of individual studies, summary tables with ratings of 
the quality of the evidence, and proposed recommendations for vaccine use were developed. 
The CADTH rapid response report on the influenza-related risk factors noted above has been 
published.(7) The evidence tables for the egg allergy review are found in Table 6 of this 
statement.  

The evidence and proposed recommendations were presented to NACI on June 2, 2011. 
Following thorough review of the evidence, the committee voted on specific 
recommendations. The description of relevant considerations, rationale for specific decisions, 
and knowledge gaps are described in the text. PHAC maintains documentation of these 
processes throughout knowledge synthesis and recommendation development.  

III. Epidemiology  

III.1 Disease Description 

It is estimated that between 5 to 10% of the population becomes infected with influenza each 
year.(8) Rates of influenza infection are highest in children, but rates of serious illness and 
death are highest in older persons (> 65 years) and persons with underlying medical 
conditions.(9) The true burden of influenza is difficult to assess for several reasons. Influenza 
infection not only causes primary illness but can also lead to severe secondary medical 
complications, including viral pneumonia, secondary bacterial pneumonia and worsening of 
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underlying medical conditions. In addition, influenza testing is not often sought to confirm 
the diagnosis or may be sought late. It is estimated, however, that in a given year up to 
20,000 hospitalizations related to influenza may occur; that between 4,000 to 8,000 
Canadians, mostly seniors, may die from pneumonia related to influenza; and that others 
may die from other serious complications of influenza.(10) 

III.2 National Influenza Surveillance in the 2011-2012 Season                                       

III.2.1 Disease Distribution  

National influenza surveillance is coordinated through the Centre for Immunization and 
Respiratory Infectious Diseases (CIRID), PHAC. The FluWatch program collects data and 
information from seven different sources to provide a national picture of influenza activity:  

(1) laboratory-based influenza detections from public health and hospital laboratories;  

(2) strain characterization and antiviral resistance of circulating influenza viruses from the 
National Microbiology Laboratory (NML);  

(3) consultations of influenza-like illness (ILI) from sentinel practitioners;  

(4) number of influenza/ILI outbreaks;  

(5) regional influenza activity levels from provincial and territorial FluWatch representatives;  

(6) paediatric influenza-associated hospital admissions and mortality data through the 
Immunization Monitoring Program Active (IMPACT); and  

(7) adult influenza-associated hospitalizations and deaths from select hospitals across the 
country through the Canadian Nosocomial Infection Surveillance Program (CNISP).  

Detailed methodology for FluWatch has been described previously.(11) Further enhancements, 
which include the seventh surveillance component above, were made to FluWatch during the 
2009 H1N1 pandemic and continued during the 2010-2011 influenza season.  

The information in this statement for the 2010-2011 season is based on surveillance data 
from 1 September, 2010, to 9 April, 2011, unless otherwise specified. Data are preliminary 
and numbers may fluctuate because of delayed reporting. For final surveillance numbers, 
readers should refer to the annual FluWatch report available from: http://www.phac-
aspc.gc.ca/fluwatch/aiisr-raisi-eng.php.  

In contrast to the 2009-2010 season during which the second wave of pandemic H1N1 2009 
(pH1N1) started mid-September and peaked from late October to mid-November, the 2010-
2011 influenza season returned to a more typical seasonal pattern in Canada. Laboratory 
detections of influenza virus started increasing in mid-November (week 45) and peaked from 
the end of December 2011 to early January 2011 (weeks 52 and 01). The rate of ILI 
consultations was within the range expected for the influenza season, following the same 
increase as laboratory confirmations of influenza in November/December and continuing into 
April 2011. The number of regions reporting widespread influenza/ILI activity was greatest in 
the five week period from week 51 to week 03, and several regions across Canada continued 
to report localized influenza/ILI activity levels into April 2011. Overall influenza activity was 
low during the 2010-2011 season compared to the second wave of the 2009 H1N1 pandemic 
and was within expected range for non-pandemic years.  

Influenza A/H3N2, pH1N1 and influenza B viruses were all detected in Canada during the 
2010-2011 season. During the period September 1, 2010 to April 9, 2011, 121,147 
laboratory tests were conducted, of which 18,197 (15.0%) were positive for influenza: 
16,106 (88.5%) were influenza A and 2,091 (11.5%) were influenza B. Subtype information 
was available for 39.2% of the 16,106 influenza A detections, and of those, 84.7% 
(5,351/6,317) were A/H3N2 and 15.3% (966/6,317) were pH1N1 viruses. No other A/H1N1 
viruses were detected during the 2010-2011 season. During the later part of the season, the 
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proportion of influenza B specimens increased from 3.4% of influenza positive specimens in 
mid-January (week 03) to 59.0% in the first week of April (week 14).  As has been observed 
in previous influenza seasons in Canada, laboratory detections peaked earlier in central and 
western Canada (around the first week of January, week 01) compared to the Atlantic 
provinces (end of February, week 08).  

Through detailed case-based laboratory reporting where age data are provided, from August 
29, 2010 to April 9, 2011, 51.3% (1927/3779) of cases with A/H3N2 were 65 years of age or 
above. In contrast, the majority of laboratory-confirmed cases with pH1N1 (94.0%, 632/672) 
and influenza B (89.4%, 618/691) were from persons under 65 years of age. 

The NML antigenically characterized 632 influenza viruses during the period from September 
1, 2010 to April 14, 2011, that were received from provincial laboratories across Canada: 
228 A/H3N2, 109 pH1N1, and 295 B viruses. Of the 228 influenza A/H3N2 viruses 
characterized, 225 (98.7%) were antigenically related to A/Perth/16/2009, which was the 
influenza A/H3N2 component recommended for the 2010-2011 influenza vaccine. Of the 109 
pH1N1 viruses characterized, 108 (99%) were antigenically related to the pandemic vaccine 
virus A/California/7/2009, which was the recommended H1N1 component for the 2010-2011 
influenza vaccine. Of the 295 influenza B viruses characterized, 280 (94.9%) were 
antigenically related to B/Brisbane/60/08 (Victoria lineage), which was the recommended 
influenza B component for the 2010-2011 influenza vaccine. Fifteen (5.1%) influenza B 
viruses were characterized as B/Wisconsin/01/2010-like, which belongs to the Yamagata 
lineage. B/Wisconsin/01/2010-like viruses were antigenically and genetically different from 
the previous Yamagata lineage vaccine strain B/Florida/04/2006. The vast majority of 
influenza viruses that circulated this season were antigenically similar to the recommended 
components of the 2010-2011 trivalent influenza vaccine.  

Since the beginning of the 2010-2011 season, weekly influenza-like illness (ILI) consultation 
rates were within or below expected levels except for week 3, where the ILI rates were 
slightly above the expected range. ILI consultations peaked in week 52, at 51 consultations 
per 1,000 patient visits. The highest ILI consultation rate was in children age 0 to 4 years of 
age at 54 consultations per 1,000 patient visits.  

Of the 522 influenza or ILI outbreaks reported between September 1, 2010 and April 9, 
2011, there were 293 (56.1%) influenza outbreaks reported in long-term care facilities 
(LTCF), 140 (26.8%) ILI outbreaks in schools, 29 (5.6%) influenza outbreaks in hospitals, 
and 60 (11.5%) ILI outbreaks in other facilities. Of the LTCF outbreaks where the type of 
influenza was identified (43.0%, 126/293), the majority were identified as influenza A 
(97.6%; 124/126), either influenza A/H3N2 or unsubtyped.  

Sixty-eight percent (353/522) of outbreaks occurred in a nine-week period between the end 
of December and early March. The number of outbreaks reported to April 9, 2011 in LTCFs is 
within the range expected for an influenza A/H3N2 season. Note that not all provinces report 
school outbreaks; therefore comparisons cannot be made to previous seasons.   

Widespread influenza activity was reported 23 times by 10 regions in 5 provinces since the 
start of the season. The majority of widespread activity was reported almost continuously 
between early December 2010 and late March 2011 and was reported mostly in Toronto, 
Ontario (30% of widespread reports), and in central Quebec (30%). 

Since 2004, paediatric (16 years of age and under) hospitalizations with influenza have been 
reported through the IMPACT network, which included 12 reporting hospitals in the 2010-
2011 season. Preliminary data show that a total of 620 cases were reported from September 
1, 2010 to April 9, 2011 of which 72.6% (450/620) were influenza A and 27.4% (170/620) 
influenza B. Among cases of influenza A, 22.4% (101/450) were A/H3N2, 4.9% (22/450) 
were pandemic H1N1 2009, and 72.7% (327/450) were unsubtyped influenza.  The largest 
number (64 cases) was admitted in week 52, but the overall trend was increasing towards a 
broad peak around weeks 05 to 08. In week 03, paediatric hospitalizations with influenza B 
began to increase and by week 10 (early March) accounted for more cases than influenza A. 
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There were 13 cases of myositis associated with either influenza A or B. These cases were 
geographically distributed across the country and affected all paediatric age groups.  

Influenza surveillance in hospitalized adult patients continued in 2010-2011 via CNISP. 
CNISP conducted surveillance of laboratory-confirmed influenza in adults (patients 16 years 
of age and older) admitted to 35 selected tertiary care hospitals across the country. Between 
June 1, 2010, and April 9, 2011, CNISP reported 943 hospitalized cases of which 93.6% 
(883/943) were identified to have influenza A, and 6.4% (60/943) influenza B. Sixty-eight 
percent of cases (637/943) were identified with unsubtyped influenza A, 21.3% (201/943) 
with A/H3N2, 4.8% (45/943) with pH1N1, and 6.4% (60/943) with influenza B. The peak in 
adult hospitalizations was observed in week 52 with 139 cases admitted to CNISP 
participating facilities.  

III.2.2 Risk Factors for Severe Disease 

The IMPACT program provided information on age and other risk factors for severe disease in 
children. Detailed case information was available for 533 (86.0%) of the 620 total paediatric 
hospitalizations. Seventy six percent of the hospitalized cases were under 5 years of age 
(18.2% among 0-5 month olds; 28.1% among 6-23 month olds; 29.6% among the 2-4 year-
olds), 15.2% were among children 5-9 years of age and 8.8% among children 10-16 years of 
age.  

Overall, 196 of 533 paediatric cases (36.7%) had an underlying health condition for which 
seasonal influenza vaccine is recommended and of those, only 22 (11.2%) had been 
vaccinated. Among the 151 paediatric cases between 6-23 months of age, 41 (27.1%) had 
an underlying condition; only 8 (5.2%) of these 151 cases were vaccinated. Among the 157 
cases between 2-4 years of age, 65 (41.4%) had an underlying health condition; only 7 of 
these 157 cases (4.4%) were vaccinated. 

Based on available data collected from 533 paediatric cases, the median length of stay (LOS) 
overall was 2 days. It was higher for cases 6-23 months and 5-9 years of age (3 days), and 
10-14 years of age (4 days). Cases 2-4 years of age had a median LOS of 2 days. Intensive 
care was required for 63 hospitalized patients, for whom the median LOS was 3 days for 
children 6-23 months and 5-9 years of age, 2 days for those 2-4 years of age, and 6 days for 
those 10-14 years of age. Antibiotic use was reported in 76.9% (410/533) of cases, whereas 
antiviral use was reported in 19.5% (104/533) of cases, including 11 (10.6%) of those under 
6 months of age. 

Among the 533 paediatric cases, 5 deaths were reported. Three occurred in cases between 6 
and 23 months of age, two with pH1N1 and one with influenza B; one death occurred in a 
child between 2 and 4 years of age with influenza B; and one death was in a child between 
10 and 16 years of age with influenza A/H3. All cases had underlying comorbidities. None 
were vaccinated.    

The CNISP program provided information on age and other risk factors for severe disease in 
adults. As of March 30, 2011, additional case information had been received for 595 of the 
943 adult hospitalizations. Age was reported for 594 cases, of which 55.2% (328/594) were 
over 75 years of age, and a further 20.9% (124/594) were between 60 and 74 years of age. 
Among the hospitalized adult cases, 53 (8.9%) were admitted to the intensive care unit 
(ICU) and 33 (5.5%) died. Among the 33 fatal cases reported, 75.8% (25/33) were over 65 
years of age, 18.2% (6/33) were between 40 and 64 years of age, and 6.1% (2/33) were 
between 16 and 39 years of age. All fatal cases were associated with influenza A: 51.5% 
(17/33) unsubtyped, 42.4% (14/33) A/H3N2 and 6.1% (2/33) pH1N1.  

Three percent (1/33) of fatal cases, 6% (3/53) of ICU admissions, and 1% (5/595) of 
hospitalized adults reported from participating CNISP facilities were identified as Aboriginal. 
Pregnancy was identified as an underlying condition in 3% (1/33) of fatal cases, 8% (4/53) 
of ICU admissions, and 3% (14/595) of hospitalizations. Chronic medical conditions were 
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noted in 89% (531/595) of hospitalized adult cases with influenza, 94% (50/53) of ICU 
admissions and 100% (33) of fatal cases. A total of 974 chronic conditions were reported 
among the 595 hospitalized cases, resulting in a mean of 1.64 conditions per person. For ICU 
admissions the mean was also 1.64 chronic conditions per case, and for fatal cases a mean of 
2.36 chronic conditions was reported per case. The most common comorbidities were chronic 
heart disease (23%), diabetes (15%) and chronic lung disease (12%). 

Of the adult hospitalizations for which vaccination information was provided, 14% (83/595) 
had received the monovalent pH1N1 vaccine the previous year, 14% (81/595) had not, and 
72% (431/595) had an unknown vaccine history for 2009-2010. Similarly, 15% (87/595) had 
received the 2010-2011 trivalent influenza vaccine, 22% (129/595) had not, and 64% 
(379/595) were unknown.  

Seventy-four percent (438/595) of adult hospitalized cases were treated with antibiotics for 
symptoms related to influenza, and 86% (513/595) were treated with antivirals: 511 with 
oseltamivir and 2 with zanamivir. 

The average length of stay was 8.3 days (SD 18.3, median 5, range 0-81 days) for adult 
hospitalized cases, 13.3 days (SD 9.5, median 11.5, range 2-49 days) for cases admitted to 
ICU, and 10.3 days (SD 11, median 7, range 1-57 days) for fatal cases. Among fatal cases, 
16% (5/33) were admitted to the ICU for complications associated with influenza, and 16% 
(5/33) required mechanical ventilation for complications associated with influenza. 

In summary, 73% of adult hospitalizations this season were in people aged 64 years and 
older, in keeping with a typical influenza A/H3N2 season, and most of the hospitalized cases 
had at least one underlying medical condition.   

III.3 International Influenza Surveillance  

Between September 2010 and January 2011, pH1N1 viruses predominated in Asia and 
Europe while influenza A/H3N2 viruses predominated in the Americas. Influenza B viruses co-
circulated in many countries in the Northern Hemisphere and were the predominant virus in 
some countries. Seasonal influenza A/H1N1 viruses (other than pH1N1) were detected 
sporadically in very few countries. The proportion of different strains circulating varied by 
region and also varied within regions during the course of the influenza season. Globally, the 
circulating influenza strains were well matched with the recommended vaccine components of 
trivalent influenza vaccines for both the Northern and Southern Hemispheres.(6)  

III.3.1 United States 

The 2010-2011 influenza season started in mid-December in the United States and influenza 
activity became widespread in January 2011. Influenza A/H3N2, pH1N1, and influenza B 
viruses co-circulated in the United States with the predominant virus varying over time and 
by region. Influenza A predominated in all regions during January and early February, and 
more than 80% of subtyped influenza A viruses from November and December were 
influenza A/H3N2. However, the proportion of pH1N1 increased from January reaching 40.4% 
of subtyped influenza specimens by April 9, 2011 (week 14).(12)  

The Centers for Disease Control and Prevention (CDC) antigenically characterized 1,810 
influenza viruses up to April 9, 2011, of which the vast majority were similar to the 
components of the 2010-2011 seasonal influenza vaccine. Among the 424 pH1N1 viruses, all 
but one (99.8%) were A/California/7/2009-like. Of the A/H3N2 viruses tested, 97% 
(812/841) were characterized as A/Perth/16/2009-like. Of the 545 influenza B viruses tested, 
516 (94.7%) belong to the B/Victoria lineage of viruses; 515 (99.8%) of these were 
characterized as B/Brisbane/60/2008-like. Twenty-nine (5.3%) of the 545 viruses were 
identified as belonging to the B/Yamagata lineage of viruses.(13)  
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Among the 91 paediatric influenza-associated deaths reported in the US, 34 (37.4%) were 
associated with influenza B viruses, 23 (25.3%) were associated with pH1N1 viruses, 17 
(18.7%) reported were associated with influenza A (H3N2) viruses, and 17 (18.7%) were 
associated with unsubtyped influenza A.(13)  

The highest hospitalization rates for laboratory-confirmed cases of influenza were among 
persons 65 years of age and older (58.1 cases / 100,000 population) and under 5 years of 
age (42.6 cases / 100,000). Among paediatric hospitalized patients, 50.5% had no reported 
underlying condition while 19.0% reported having asthma. The most common underlying 
conditions among hospitalized adults were cardiovascular disease (35.6%), metabolic 
disorders (34.5%), chronic lung disease (22.4%), and asthma (19.7%). Only 14.8% of 
hospitalized adults had no reported underlying condition.(13)  

III.3.2 Europe  

In Europe pH1N1 predominated early in the season, followed by an increase in influenza B 
detections in many European countries in December 2010 and January 2011. In the United 
Kingdom (Great Britain and Northern Ireland) and Western Europe, pH1N1 activity started 
around week 47 and reached peaks or declined by January 2011. This pH1N1 activity 
subsequently increased through February and March 2011 in some countries in central and 
south Eastern Europe,(6) and was tapering off in all countries around week 13 (28 March to 3 
April 2011).(14) Influenza B was dominant or co-dominant in 11 countries in week 13 (28 
March to 3 April 2011).(14)  

From week 40, 2010 to week 13, 2011, 66.7% of influenza detections from sentinel and non-
sentinel specimens reported to the European Centre for Disease Prevention and Control 
(ECDC) were influenza A and 33.3% were influenza B viruses. Of subtyped influenza A 
viruses, 97.6% were pandemic H1N1 2009 and 2.4% were A/H3 viruses.(14)  

In the United Kingdom (UK), outbreaks and reports of severe cases increased before ILI 
consultation rates rose above baseline levels. Around week 51 (ending 23 December 2010), 
an increasing number of severe cases were reported, particularly among people under 65 
years of age with pandemic H1N1 2009, and several cases required extracorporeal 
membrane oxygenation (ECMO) treatment. For 7 out of 8 weeks in January-February 2011, 
the number of deaths in England and Wales exceeded the predicted upper limit for all-cause 
mortality at that time of year. Among cases with available information from the UK, 68% 
(340/497) of fatal cases were in a clinical risk group for vaccination, including underlying 
respiratory disease. Among fatal cases with information on vaccination status, 71% 
(135/189) had not received the 2010-2011 seasonal influenza vaccine, and 91% (51/56) 
cases with available information had not received the pandemic H1N1 2009 vaccine.(15)  

III.3.3 Southern Hemisphere 

In the Southern Hemisphere, influenza activity in general was low during this period with the 
exception of some South American countries where widespread activity was reported. 
Pandemic H1N1 was reported at low levels in a few countries in southern Africa, South 
America and Oceania. Influenza A/H3N2 was the predominant virus in many countries in 
South America with widespread outbreaks occurring in September in Chile. Localized and 
sporadic activity was also reported in southern Africa, South America and Oceania.  

In tropical areas, many countries experienced outbreaks of varying intensity of pH1N1, 
A/H3N2 and B viruses.  

Following the early arrival of pH1N1 during the 2009 influenza season, in 2010 Australia saw 
a return to the usual season pattern of influenza, with peak activity in late September. In 
Australia, to 5 November 2010, 64% of influenza detections were pH1N1, 25% were 
influenza B, and 9% were A/H3N2 (the latter predominantly detected in Western 
Australia).(16)  
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The seasonal epidemic peak of influenza activity in New Zealand occurred around mid-August 
2010 and activity declined by late September 2010. The majority (1684/1992, 84.5%) of 
influenza detections were pH1N1, with only sporadic detections of A/H3N2 (7/1992, 0.4%) 
and influenza B (11/1992, 0.6%).(17) 

From October 2010 to April 2011, Australia experienced continued circulation of A/H3N2, 
particularly in the northern tropical regions of the country.(18) From March 19 to April 1, 
2011, levels of influenza-like illness (ILI) in the community remained low through all 
surveillance systems. However, the number of laboratory-confirmed notifications was 
unusually high, especially in the Northern Territory and Queensland. Queensland reported 
circulation of mostly pH1N1 and A/H3N2, while the majority of cases in the Northern 
Territory were A/H3N2.(19) 

III.3.4 Animal Influenza  

From September 1, 2010, to April 11, 2011, 44 human cases of influenza A/H5N1 (including 
20 deaths) were confirmed in Egypt, Indonesia, Hong Kong SAR China, Cambodia and 
Bangladesh. The largest number of cases reported was from Egypt (29), followed by 
Indonesia (8). All cases with concluded investigations had reported exposure to sick or dead 
poultry.(10) From 2003 to April 11, 2011, a total of 549 human cases and 320 deaths have 
been confirmed from 15 countries.(21) To date, there has been no evidence of sustained 
human-to-human transmission due to avian influenza.(22) 

According to a WHO report(23) published on the 2010 laboratory-confirmed infections with 
avian influenza H5N1, the majority (62.5%, 30/48) of cases were reported between January 
and April, coinciding with the Northern Hemisphere influenza season. Cases were reported by 
countries where A/H5N1 circulates endemically or sporadically in poultry, and most cases 
were exposed through direct or indirect contact with poultry or contaminated environments. 
The epidemiological and virological picture of A/H5N1 infection did not change substantially in 
2010. Women were more frequently reported to have a worse outcome than men, and 
although children and young adults were more frequently diagnosed with A/H5N1, the 
disease seemed more likely to be mild in young children. Early recognition and hospitalization 
were statistically associated with favourable outcomes.(23) 

No human cases of influenza A (H9N2) were reported during the period September 2010 to 
January 2011. From September 2010 to February 2011, a total of 8 zoonotic infections 
caused by swine A (H1N1), and swine A (H3N2) viruses were detected in China (1), 
Switzerland (1) and the United States of America (6).(6) 

III.4 Antiviral Resistance 

Details of antiviral resistance patterns of circulating influenza strains performed by the 
routine surveillance program at the NML are reported by the FluWatch program. From 
September 1, 2010, to April 14, 2011, the NML tested 512 influenza A isolates (399 A/H3N2 
and 113 pH1N1) for amantadine resistance. All except one A/H3N2 isolate, and all pH1N1 
isolates were resistant to amantadine. The NML tested 565 influenza isolates (205 A/H3N2, 
103 pH1N1, and 257 influenza B) for oseltamivir (Tamiflu®) resistance, and of these, 204 
A/H3N2 viruses were sensitive to oseltamivir and one was resistant with E119V mutation. 
The resistant case was associated with oseltamivir use (prophylaxis or treatment not 
specified). Of the 103 pH1N1 isolates tested for oseltamivir resistance, 102 were sensitive 
and one was resistant with the H275Y mutation. The resistant case was associated with 
oseltamivir treatment. All 257 B viruses were sensitive to oseltamivir. Of 558 influenza 
viruses (200 A/H3N2, 100 pH1N1, and 258 influenza B) tested for resistance to zanamivir 
(Relenza®), all isolates were found to be sensitive.  

In the United States, from October 1, 2010 to April 9, 2011, 0.3% (2/627) A/H3N2 isolates 
and 0.7% (18/2,561) of pH1N1 isolates were found to be resistant to oseltamivir. No 
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resistance to oseltamivir was detected among influenza B specimens tested, and no 
resistance to zanamivir in any specimen was detected.(13)  

Worldwide (to April 6, 2011), there have been 447 cases of oseltamivir-resistant pH1N1 
viruses reported to WHO, all carrying the H275Y substitution. Among these, 27% of cases of 
oseltamivir-resistant influenza occurred in patients with immune compromising conditions, 
37% were associated with prophylaxis or treatment with oseltamivir, 12% had no known 
association with drug use, including known or suspected cases of person-to-person 
transmission, and 24% of cases had insufficient clinical information or investigations were 
ongoing.(24)  

Between week 40, 2010 and week 13, 2011, the European Surveillance System (TESSy) 
reported that 4.6% (91/1984) of pH1N1 viruses tested were resistant to oseltamivir, all 
carrying the H275Y substitution. Of specimens from patients for whom exposure to antivirals 
was known, 31% (17/55) were from patients who had not been treated with oseltamivir. 
These patients were probably infected with resistant viruses carrying the H275Y 
substitution.(15) Similarly, in the United Kingdom 3 of 27 cases of oseltamivir-resistant pH1N1 
were not associated with prophylaxis or treatment, suggesting the potential for changing 
epidemiology of oseltamivir-resistant A/H1N1.(25) 

Around the world, high levels of resistance to the adamantanes (amantadine and 
rimantadine) persisted among pH1N1 and A/H3N2 viruses during the 2010-2011 season.(13)  

IV. Seasonal Influenza Vaccine 

IV.1 Preparations Authorized for Use in Canada    

IV.1.1 Overview  

There are currently eight seasonal trivalent influenza vaccines authorized for use in Canada, 
of which seven are inactivated and one is a live attenuated vaccine. This statement describes 
the use of all eight vaccines. More detail for Intanza®, FluMist®, and Fluad® vaccines may 
be found in supplementary NACI statements for each product.(26-28)  

Full details of the composition of each vaccine and a brief description of its manufacturing 
process can be found in the product monograph. However, key relevant details and 
differences between products are highlighted below and in Table 1.  

The products are all manufactured by a process involving chicken eggs, which may result in 
the vaccine containing trace amounts of residual egg protein. All influenza vaccines currently 
available in Canada are considered safe for use in persons with latex allergy.  

The publicly funded programs for 2011-2012 will make six of the eight authorized vaccines 
available to some extent. These are Fluviral® (GSK), Vaxigrip® and Intanza® (sanofi), 
FluMist® (AstraZeneca), and Agriflu® and Fluad® (Novartis). Please consult your province or 
territory for specifics on the products provided in your jurisdiction. 

IV.1.2 Trivalent Inactivated Influenza Vaccine (TIV) 

Trivalent inactivated influenza vaccine, given by the intramuscular (IM) route, has been the 
traditional type of influenza vaccine used in Canada. There are now six TIV products 
authorized for IM injection, five without adjuvant and one with adjuvant. Each 0.5 mL 
vaccine dose of these vaccines contains 15 µg of influenza haemagglutinin (HA) of each of 
the three virus strains (two type A strains and one B strain). A seventh TIV product is for 
intradermal use only.   

Historically whole cell TIV vaccines were used but they were replaced by split virus vaccines 
in order to reduce adverse reactions. Split virus vaccines are treated to disrupt the integrity 
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of the virus without diminishing the antigenic properties of the haemagglutinin and 
neuraminidase; they contain essentially the same elements as whole virus vaccines and in 
the same proportions. In recent years, subunit vaccines have also become available in 
Canada. Subunit vaccines are highly purified products containing surface antigen only, with 
most (if not all) of the internal viral components removed compared to split vaccines. Split 
virus and subunit vaccines are standardized to contain the same HA content (15 µg for each 
strain). The amount of neuraminidase in the vaccines is not standardized. 

TIV without adjuvant 

The five inactivated IM influenza vaccines (without adjuvant) are as follows:  

 Fluviral® (GlaxoSmithKline) is a split virus inactivated vaccine authorized for use in 
adults and children 6 months of age or older.  

 Vaxigrip® (sanofi pasteur) is a split virus inactivated vaccine authorized for use in adults 
and children 6 months of age or older.  

 Fluzone® (sanofi pasteur) is a split virus inactivated vaccine for use in adults and children 6 
months of age or older. Fluzone® was re-authorized for use in Canada in spring 2011.  

 Agriflu® (Novartis) is a surface antigen, inactivated subunit vaccine authorized for use in 
adults and children 6 months of age or older.  

 Influvac® (Abbott) is a surface antigen, inactivated subunit vaccine authorized for use in 
persons ≥18 years of age.  

MF59-adjuvanted TIV 

Fluad® (Novartis) is a surface antigen, inactivated subunit vaccine containing MF59 adjuvant 
and is authorized for use in persons ≥65 years of age. MF59 is an oil-in-water emulsion 
composed of squalene as the oil phase, stabilized with the surfactants polysorbate 80 and 
sorbitan triolate in citrate buffer.  

TIV for intradermal use 

Intanza® (sanofi pasteur) is an inactivated split-virus vaccine for intradermal injection. There 
are two formulations: the product authorized for persons 18-59 years of age contains 9 µg 
HA (for each of the three strains) per 0.1 mL, whereas the product authorized for persons ≥ 
60 years of age contains 15 µg HA (for each of the three strains) per 0.1 mL.  

IV.1.3 Live Attenuated Influenza Vaccine (LAIV)  

FluMist® is a live attenuated influenza vaccine for administration by intranasal spray and is 
authorized for use for persons 2-59 years of age. Each 0.2 mL dose of FluMist® (given as 0.1 
mL in each nostril) contains 106.5-7.5 fluorescent focus units (FFU) of live attenuated virus 
reassortants of each of three strains propagated in specific pathogen-free eggs. The influenza 
strains in FluMist® are cold-adapted and temperature sensitive, so they replicate in the nasal 
mucosa rather than the lower respiratory tract, and they are attenuated so they do not 
produce classic influenza-like illness. 



Table 1 – Characteristics of influenza vaccines authorized in Canada, 2011-2012 
 

Product 
characteristics 

 
Trivalent inactivated vaccine (TIV) 

 
LAIV 

Manufacturer Abbott GSK Novartis sanofi pasteur AstraZeneca 
Product name Influvac® Fluviral® Agriflu® Fluad® Vaxigrip® FluZone® Intanza® FluMist® 
Vaccine type Inactivated - 

subunit  
Inactivated - 
split virus  

Inactivated - 
subunit 

Inactivated - 
subunit  

Inactivated - 
split virus  

Inactivated - 
split virus  

Inactivated - 
split virus  

Live 
attenuated 

Route of 
administration 

IM IM IM IM IM IM Intradermal 
(ID) 

Intranasal 
spray 

Authorized 
ages for use 

≥ 18 years ≥ 6 months ≥ 6 months ≥ 65 years ≥ 6 months ≥ 6 months ≥ 18 years 2-59 years 
 

Antigen 
content (each 
of three 
strains) 

15 µg HA  
/0.5 mL  dose 

15 µg HA 
/0.5 mL dose  

15 µg HA 
/0.5 mL dose  

15 µg HA 
/0.5 mL dose  

15 µg HA 
/0.5 mL dose 

15 µg HA 
/0.5 mL  dose 

9 µg HA /0.1 
mL(18-59 yrs)  
15 µg HA /0.1 
mL (60+ yrs)  

106.5-7.5 FFU of 
live attenuated 
reassortants 
/0.2 mL dose 

Adjuvant No No No MF59 (oil-in-
water 
emulsion)  

No No No No 

Formats 
available 

Single dose pre-
filled syringes 

5 mL 
multidose vial 

Single dose 
pre-filled 
syringes 

Single dose 
pre-filled 
syringes 

5 mL multi-
dose vial, 
single dose 
ampoule, 
single-dose 
pre-filled 
syringes 

5 mL multi-
dose vial, 
single dose 
ampoule, 
single-dose 
pre-filled 
syringes 

Single dose 
pre-filled 
syringes with 
micro-injection 
system 
Two 
formulations 
(as above) 

Prefilled single 
use glass 
sprayer  

Thimerosal No  Yes  No  No  Yes - multi-
dose vials only 

Yes - multi-
dose vials only 

No  No  

Antibiotics 
(traces)  

Gentamicin  None  Kanamycin 
Neomycin  

Kanamycin 
Neomycin 

Neomycin  Neomycin  Neomycin  Gentamicin  

Other clinically 
relevant non-
medicinal 
ingredients* 

Egg protein  
Formaldehyde 
Cetyltrimethyl-
ammonium 
bromide(CTAB) 
Polysorbate 80  

Egg protein 
Formaldehyde 
Sodium 
deoxycholate 
Sucrose 

Egg protein 
Formaldehyde 
Polysorbate 80 
CTAB  

Egg protein 
Formaldehyde  
Polysorbate 
80, CTAB  

Egg protein 
Formaldehyde 
Triton X-100 

Egg protein 
Formaldehyde 
Triton X-100 
Gelatin 
Sucrose 

Egg protein 
Formaldehyde 
Triton X-100  

Egg protein 
Gelatin 
hydrosylate 
Sucrose  
Arginine 
Monosodium 
glutamate 
 

* consult product monograph for complete listing of non-medicinal ingredients and excipients 
Abbreviations: FFU (fluorescent focus units), GSK (GlaxoSmithKline), HA (haemagglutinin), ID (intradermal), IM (intramuscular), LAIV (live attenuated 
influenza vaccine 
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IV.2 Efficacy and Immunogenicity  

IV.2.1 Efficacy 

Multiple studies, primarily with TIV, show that influenza vaccine is efficacious, with higher 
efficacy demonstrated against laboratory-confirmed influenza than clinically defined 
outcomes without laboratory confirmation.(29) With a good match, influenza vaccination 
has been shown to prevent influenza illness in approximately 70% to 90% of healthy 
children and adults(30-34) and by about half in the elderly.(35,36) A recent meta analysis 
identified vaccine efficacy of 50% in healthy adults (95% CI: 27–65) during select 
seasons of vaccine mismatch, although mismatch is a relative term and the amount of 
cross-protection is expected to vary.(34,37,38)   

Systematic reviews have also demonstrated that influenza vaccine decreases the 
incidence of pneumonia, hospital admission and death in the elderly,(39,40) and reduces 
exacerbations in persons with chronic obstructive pulmonary disease.(41) In observational 
studies, immunization reduces the number of physician visits, hospitalizations and deaths 
in high-risk persons <65 years of age,(42) reduces hospitalizations for cardiac disease and 
stroke in the elderly,(43) and reduces hospitalization and deaths in persons with diabetes 
mellitus.(44) Increasingly, the need for caution has been expressed in the interpretation of 
observational studies that use non-specific clinical outcomes and that do not take into 
account differences in functional status or health-related behaviours.(45-50) More studies 
that assess vaccine protection against laboratory-confirmed influenza and its serious 
complications are needed. 

Vaccine efficacy may be lower in certain populations (e.g., persons with immune 
compromising conditions, elderly persons) than in healthy adults. However, the possibility 
of lower efficacy should not prevent immunization in those at high risk of influenza-
associated morbidity, since protection is still likely to occur.  

With the exception of LAIV there is limited efficacy information for the newer products. 
While brief summaries are provided below, the individual NACI statements for 
Intanza®,(26) FluMist®(27) and Fluad®(28) may be consulted for full details. 

MF59-adjuvanted TIV  

The efficacy of Fluad® has not been directly studied, although a few observational 
studies suggest that it may be effective at reducing the risk of hospitalization for 
influenza and its complications in the elderly compared to unvaccinated individuals and 
those who received unadjuvanted subunit vaccine. However these studies have significant 
methodological limitations that make their interpretation difficult.(28) 

TIV for intradermal use  

The efficacy of Intanza® against laboratory-confirmed influenza and its serious 
complications has not been directly studied.(26) 

LAIV  

For FluMist®, a number of studies (LAIV versus placebo and LAIV versus TIV) have been 
conducted in children and adults.(27) LAIV showed higher efficacy in children across all age 
groups when compared to placebo regardless of circulating subtype and strain match. 
Some protection persisted to the second year without revaccination. Three large studies 
in children 6 months to 18 years of age demonstrated superior efficacy of LAIV compared 
to TIV. LAIV also demonstrated superior efficacy to TIV against acute otitis media in 
children 6 to 83 months of age. In contrast to children, most comparative studies in 
persons 18 to 59 years of age have found that LAIV and TIV had similar efficacy or that 
TIV was more efficacious.(27) 
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IV.2.2 Immunogenicity  

Intramuscular administration of TIV results in the production of circulating IgG antibodies 
to the viral haemagglutinin and neuraminidase proteins, as well as a more limited 
cytotoxic T lymphocyte response. Both humoral and cell-mediated responses are thought 
to play a role in immunity to influenza.  

The antibody response after vaccination depends on several factors, including the age of 
the recipient, prior and subsequent exposure to antigens and the presence of immune 
compromising conditions. Humoral antibody levels, which correlate with vaccine 
protection, are generally achieved by two weeks after immunization; however, there may 
be some protection afforded before that time.  

While humoral immunity is thought to play a primary role in protection against infection, 
cell-mediated immunity, notably cytotoxic T lymphocyte responses to internal viral 
components, is increasingly invoked as important in protecting against severe outcomes 
of influenza, particularly those associated with subtype HA variations (shift and drift).(51)  

Because influenza viruses change over time, immunity conferred in one season will not 
reliably prevent infection by an antigenically drifted strain. For this reason, the antigenic 
components of the vaccine usually change each year, and annual immunization is 
recommended. Even if the vaccine strains have not changed, re-immunization reinforces 
optimal protection for the coming influenza season.  

Repeated annual administration of influenza vaccine has not been demonstrated to impair 
the immune response of the recipient to influenza virus.  

Influenza vaccination can induce protective antibody levels in a substantial proportion of 
adults and children with immune compromising conditions, including transplant 
recipients, those with proliferative diseases of the hematopoietic and lymphatic systems, 
and HIV-infected patients.(52-56) Most studies have shown that administration of a second 
dose of influenza vaccine to elderly individuals or other individuals who may have an 
altered immune response does not result in clinically significant antibody boost.(55,57-60) 

MF59-adjuvanted TIV  

The addition of the oil-in-water adjuvant, MF59, to the inactivated influenza vaccine is 
designed to improve and broaden the immune response. There is evidence from 
randomized controlled trials showing that Fluad® induced higher immunogenicity and 
broader cross-reactivity in adults 65 years of age and older compared to the non-
adjuvanted subunit vaccines, with similar but less consistent results shown in terms of 
improvement in antibody response relative to split-virus vaccine(28) which is the type of 
influenza vaccine used most often in Canada. The studies which compare Fluad® to split-
virus vaccine generally compared to a vaccine called Mutagrip®, which is not available in 
Canada. The one study that compared Fluad® to Vaxigrip®(198) found a similar 
seroprotection and seroconversion rate for H3N2 and a higher immune response for H1N1 
and B for Fluad® recipients < 75 years of age. For those > 75 years of age and older, 
higher seroprotection and seroconversion rates were noted for all three strains in those 
receiving Fluad®. The implication of these immunogenicity findings with regard to clinical 
efficacy is unknown.  
 
TIV for intradermal use  

The skin is a potent immune organ and contains copious amounts of antigen-presenting 
dendritic cells. Influenza vaccine administered by the intradermal route is thus thought to 
stimulate cell-mediated immunity as well as antibody production. The intradermal 
product, Intanza®, has been shown to elicit an immune response that is comparable to 
TIV, with or without adjuvant, administered by the intramuscular route, with some 
variation in results according to the serological method used.(26,61) In adults 60 years of 
age and older, data from two clinical trials with over 4800 participants demonstrated that 
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immune response to Intanza® was statistically superior to Vaxigrip®, although 
differences in seroprotection rates were small and the clinical relevance remains 
uncertain. No difference in immunogenicity was noted between healthy participants and 
those with chronic conditions.(26)  In a randomized clinical trial comparing Intanza® 
(intradermal TIV) to Fluad®, Intanza® was shown to be non-inferior across 2 of the 
vaccine viral strains using the haemagglutination inhibition method and 3 strains using 
the single radial haemolysis method.(61)  

 

LAIV  

LAIV (FluMist®), which is administered by the intranasal route, is thought to result in an 
immune response that mimics that induced by natural infection with wild-type viruses, 
with the development of both mucosal and systemic immunity. Local mucosal antibodies 
protect the upper respiratory tract and may be more important for protection than serum 
antibody as clinical efficacy studies have shown protection in the absence of a significant 
antibody response. Studies have demonstrated that presence of an HAI antibody 
response after the administration of LAIV is predictive of protection (details are provided 
in the FluMist® supplement statement). The immunogenicity of LAIV has been assessed 
in multiple studies conducted among children and adults.(27) LAIV has generally been 
shown to be equally, if not more immunogenic, than TIV for all three strains in children, 
whereas TIV was typically more immunogenic in adults than LAIV. Greater rates of 
seroconversion to LAIV occurred in baseline seronegative individuals compared to 
baseline seropositive individuals in both child and adult populations, because pre-existing 
immunity may interfere with response to a live vaccine.(27) 

Paediatric considerations 

The first time that children <9 years of age receive seasonal influenza immunization, a 
two-dose schedule is required to achieve protection.(62-64) Several studies have looked at 
whether these two initial doses need to be given in the same season.(4,65,66) Englund et 
al.(4,66) reported similar immunogenicity in children 6-23 months of age whether two 
doses were given in the same or separate seasons when there was no change, or only 
minor vaccine strain change, in vaccine formulation between seasons. However 
seroprotection rates to the B component were considerably reduced when there was a 
major B lineage change.(3,4) Issues related to effective prime-boost when there is a major 
change in influenza B lineage across sequential seasons require further evaluation.(67) 

A recent RCT conducted with one TIV formulation in children 6-23 months of age during 
the 2008-2009 season suggests moderate improvement in antibody response without an 
increase in reactogenicity when two full doses (0.5 mL) versus two half doses (0.25 mL) 
of TIV are given to very young influenza-naïve infants 6-11 months of age.(68) 

IV.3 Administration of Influenza Vaccine: Dosage and Schedule 

With the variety of influenza vaccines that are now available, it is important for 
practitioners to note the specific differences in age indications, route of administration, 
dosage and schedule for the product(s) that they will be using. The recommended dosage 
schedule for the authorized products is presented in Table 2. 

Immunization with currently available influenza vaccines is not recommended 
for infants <6 months of age. 

The first time children <9 years of age receive seasonal influenza vaccine, whether TIV or 
LAIV, a two-dose schedule is required with a minimum interval of four weeks between 
doses. Pending further evidence, eligible children <9 years of age who have previously 
received one or more doses of seasonal influenza vaccine should receive one dose per 
season thereafter.  
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Because children 6 to 23 months of age are less likely to have had prior priming exposure 
to an influenza virus, special effort is warranted to ensure that a two-dose schedule is 
followed for previously unvaccinated children in this age group.  

Infants and toddlers have a high burden of illness and their response to TIV is not as 
robust as older children. Some countries (e.g., in Europe) already recommend full TIV 
doses in these young children or are permissive of either half or full doses. NACI has 
reviewed published and unpublished evidence for use of full dose in infants that suggests 
moderate improvement in antibody response without increase in reactogenicity with use 
of full doses. In light of these findings and in recognition that it will simplify the 
administration schedule, NACI now recommends that children 6 to 35 months of 
age should be given a full dose (0.5 mL)* of TIV instead of the previously 
recommended half dose (0.25 mL)*. This recommendation applies whether the child 
is being given one dose of TIV or a two dose series.a 

For influenza vaccines given by the intramuscular route, the deltoid muscle is the 
recommended site in adults and children ≥12 months of age and the anterolateral thigh 
is the recommended site in infants between 6 and 12 months of age. The recommended 
injection site for Intanza®, which is given intradermally using the supplied micro-
injection device, is the deltoid region. The appropriate Intanza® formulation should be 
chosen – 9 µg/strain for persons 18-59 years of age and 15 µg/strain for persons 60 
years of age and older.  

LAIV (FluMist®) is intended for intranasal administration only and should not be 
administered by the intramuscular or intradermal route. It is supplied in a pre-filled single 
use sprayer containing 0.2 mL of vaccine. Approximately 0.1 mL (half) is sprayed into the 
first nostril with the recipient upright, then the dose divider clip is removed and the 
remainder of the vaccine is sprayed into the other nostril.   

 

 

 

 

 

 

 

 

 

 

 

                                                 
a This information differs from the product monograph. As noted in the preamble of this statement, 
recommendations for use and other information in this statement may differ from that set out in the product 
monographs/leaflets of the Canadian manufacturers. 
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Table 2. Recommended influenza vaccine dosage, by age, for the 2011-2012 
Season           

Dosage  
Age group TIV 

without 
adjuvant  

MF59 -
adjuvanted 
TIV 
(Fluad®) 

TIV for 
intradermal 
use 
(Intanza®) 

LAIV  
(FluMist®) 

 
Number of 
doses 
required 

6–23 
months 

0.5 mLb 
- - - 

1 or 2* 

2–8 years 0.5 mL - 
- 

0.2 mL (0.1 
mL per 
nostril) 

1 or 2* 

9-17 years 0.5 mL - 
- 

0.2 mL (0.1 
mL per 
nostril) 

1 

18-59 years 0.5 mL - 0.1 mL (9 
µg/strain) 

0.2 mL (0.1 
mL per 
nostril) 

1 

60-64 years 0.5 mL - 0.1 mL (15 
µg/strain) - 

1 

≥65 years 0.5 mL 0.5 mL 0.1 mL (15 
µg/strain) - 

1 

*Children 6 months to less than 9 years of age who have never received the seasonal 
influenza vaccine require two doses of influenza vaccine, with a minimum interval of four 
weeks between doses. Eligible children <9 years of age who have properly received one 
or more doses of seasonal influenza vaccine in the past should receive one dose per 
season thereafter. 

IV.4 Storage Requirements 

Influenza vaccine should be stored at +2°C to +8°C and should not be frozen.  

IV.5 Simultaneous Administration with Other Vaccines 

Influenza vaccine, including LAIV, may be given at the same time as other inactivated or 
live vaccines. However, after administration of a live vaccine, such as LAIV, at least four 
weeks should pass before another live vaccine is administered.  

Injections should be given if possible in opposite limbs. When multiple injections are 
given at one clinic visit, injections given on one limb should be separated by a distance of 
at least 2 cm. Different administration sets (needle and syringe) should be used for each 
injection. 

The target groups for influenza and pneumococcal polysaccharide vaccines overlap 
considerably. Health care providers should take the opportunity to vaccinate eligible 
persons against pneumococcal disease when influenza vaccine is given, according to the 
Canadian Immunization Guide.(69)  

                                                 
b This information differs from the product monograph. As noted in the preamble of this statement, 
recommendations for use and other information in this statement may differ from that set out in the product 
monographs/leaflets of the Canadian manufacturers. 

 Page 17 September 26, 2011 



IV.6 Adverse Events  

TIV 

Inactivated influenza vaccination cannot cause influenza because the vaccine does not 
contain live virus. With IM products, soreness at the injection site lasting up to two days 
is common in adults but rarely interferes with normal activities. Healthy adults receiving 
TIV show no increase in the frequency of fever or other systemic symptoms compared 
with those receiving placebo.  

TIV is safe and well tolerated in healthy children. Mild local reactions, primarily soreness 
at the vaccination site, occur in ≤7% of healthy children who are <3 years of age. Post-
vaccination fever may be observed in ≤12% of immunized children 1 to 5 years of age.  

MF59-adjuvanted TIV (Fluad®) produces local reactions (pain, erythema and induration) 
significantly more frequently than comparator non-adjuvanted vaccines, but they are 
classified as mild and transient. Systemic reactions (myalgia, headache, fatigue and 
malaise) are comparable or more frequent with Fluad® compared to non-adjuvanted 
vaccines and are rated as mild to moderate and transient. Similar rates of local and 
systemic reactions are seen with Fluad® after re-immunization in subsequent influenza 
seasons. Serious adverse events are uncommon and are comparable between Fluad® 
and comparator vaccines.(28) 

TIV given intradermally (Intanza®) produces more frequent and more extensive injection 
site reactions (erythema, swelling, induration and pruritis) than vaccine given by the IM 
route, but these reactions are generally mild and resolve spontaneously within a few 
days. Systemic reactions following Intanza are comparable to IM vaccine, except for 
myalgia which is less common with Intanza®.(26) 

The multidose formulations of inactivated influenza vaccine that are authorized for use in 
Canada (Fluviral®, Vaxigrip®, and Fluzone®) contain minute quantities of thimerosal, 
which is used as a preservative.(70,71) Large cohort studies of health databases have 
demonstrated that there is no association between childhood vaccination with thimerosal-
containing vaccines and neurodevelopmental outcomes, including autistic-spectrum 
disorders.(72) Similar large-scale studies have not specifically addressed prenatal exposure 
to thimerosal-containing vaccines in pregnancy. Despite the absence of data indicating 
any associated risk, influenza vaccine manufacturers in Canada are currently working 
towards production and marketing of thimerosal-free influenza vaccines. All single dose 
formulations of TIV (and LAIV) are thimerosal-free.  

During the 2000–2001 influenza season, an increased number of reports of vaccine-
associated symptoms and signs that were subsequently described as “oculorespiratory 
syndrome” (ORS)(73) were reported nationally following receipt of TIV. The case definition 
is as follows: the onset of bilateral red eyes and/or respiratory symptoms (cough, 
wheeze, chest tightness, difficulty breathing, difficulty swallowing, hoarseness or sore 
throat) and/or facial swelling occurring within 24 hours of influenza immunization. The 
pathophysiologic mechanism underlying ORS remains unknown, but it is considered 
distinct from IgE-mediated allergy. 

Approximately 5% to 34% of patients who have previously experienced ORS may have a 
recurrence attributable to the vaccine, but these episodes are usually milder than the 
original one, and vaccinees indicate willingness to be immunized in subsequent 
years.(74,75) Persons who have a recurrence of ORS upon revaccination do not necessarily 
experience further episodes with future vaccinations. Data on clinically significant adverse 
events do not support the preference of one vaccine product over another when 
revaccinating those who have previously experienced ORS. 
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LAIV  

LAIV (FluMist®) is made from attenuated viruses that are able to replicate efficiently only 
at temperatures present in the nasal mucosa. The most common adverse events 
experienced by LAIV recipients are nasal congestion and runny nose. In a large efficacy 
trial, wheezing occurred in LAIV recipients at rates above those in TIV recipients only in 
children <24 months of age.(27) 
 
Both children and adults can shed vaccine viruses after vaccination with LAIV. Studies 
have shown that vaccine virus can be recovered by nasal swab following vaccination (i.e. 
“shedding”). The frequency of shedding decreases with age, with 69%, 44%, 27%, and 
17% of individuals 2-4 years, 5-8 years, 9-17 years, and 18-49 years of age shedding 
virus following vaccination. Shedding is rare after day 11 following vaccination, although 
children may shed for a mean duration of 7.6 days. Shedding is generally below the 
levels needed to transmit infection, although in rare instances shed vaccine viruses can 
be transmitted from vaccine recipients to unvaccinated persons. Serious illnesses have 
not been reported among unvaccinated persons who have been inadvertently infected 
with vaccine viruses. No transmission has been reported in a health care setting.(27)       
 
Other vaccine safety considerations 

Allergic responses to influenza vaccine are a rare consequence of hypersensitivity to 
some vaccine components. Please refer to the Canadian Immunization Guide(69) for 
further details about administration of vaccine and management of adverse events 
including anaphylaxis. Vaccine considerations for persons with egg allergies are 
addressed in the following section.  

Guillain-Barré syndrome (GBS) occurred in adults in association with the 1976 swine 
influenza vaccine, and evidence is consistent with a causal relation between the vaccine 
and GBS during that season.(76)  

In an extensive review of studies since 1976, the United States Institute of Medicine 
concluded that the evidence was inadequate to accept or reject a causal relation between 
GBS in adults and influenza vaccines administered after the swine influenza vaccine 
program in 1976.(77) A retrospective review of the 1992 and 1993 US influenza vaccine 
campaigns found an adjusted relative risk of 1.7 (95% CI: 1.0–2.8; p=0.04) for GBS 
associated with influenza vaccination.(78) This is consistent with a more recent Canadian 
study involving a self-matched case series from the Ontario health care database for the 
years 1992 to 2004. (79)  It found the estimated relative risk of hospitalization for GBS in 
the period two to seven weeks after influenza vaccination, compared with the period 20 
to 43 weeks after influenza vaccination, to be 1.45 (95% CI: 1.05–1.99, p=0.02). The 
Ontario study also looked at the incidence of GBS in the entire Ontario population since 
2000, when a universal influenza immunization program was introduced in that province; 
no statistically significant increase in hospital admissions because of GBS was found. (79) 

These studies suggest that the absolute risk of GBS in the period following seasonal 
influenza vaccination is about one excess case per 1 million vaccinees above the 
background GBS rate. Preliminary analysis of surveillance for GBS after pH1N1 
vaccination in the United States results in a similar estimate: 0.8 excess GBS cases per 
million doses administered.(80) The potential benefits of influenza vaccine must be 
weighed against this very low risk. 

In a Canadian study, the background incidence of GBS due to any cause was estimated at 
2.02 per 100,000 person-years in Ontario and 2.30 per 100,000 person-years in 
Quebec.(81) A variety of infectious agents, including Campylobacter jejuni, 
cytomegalovirus, Epstein-Barr virus, Mycoplasma pneumoniae,(82) and influenza itself(83,84) 
have been associated with GBS. A consistent finding in case series is the occurrence of an 
infection in the six weeks before GBS diagnosis in about two-thirds of patients.(88)  
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Two studies suggest that influenza vaccine may have a protective effect for GBS. Tam et 
al.(85) conducted a nested case control study using data from the United Kingdom General 
Practice Research Database between 1991 and 2001. The authors found positive 
associations between GBS and infection with Campylobacter spp., Epstein-Barr virus and 
ILI in the previous two months, as well as evidence of a protective effect of influenza 
vaccination. Stowe et al.(86) used the self-controlled case series method to investigate the 
relation of GBS with influenza vaccine and ILI using cases recorded in the same UK 
database from 1990 to 2005. The authors found a reduced risk (non-significant) of GBS 
after seasonal influenza vaccine rather than an increased risk but a greatly increased risk 
after ILI, consistent with preceding respiratory infection as a possible trigger. 

IV.7 Contraindications and Precautions 

Influenza vaccine should not be given to people who have had an anaphylactic reaction to 
a previous dose or to any of the vaccine components, with the exception of egg allergy as 
outlined later in this section. For more information on vaccine safety and anaphylaxis, 
please see the Canadian Immunization Guide at http://www.phac-
aspc.gc.ca/publicat/cig-gci/p02-03-eng.php.  

Expert review of the risks and benefits of vaccination should be sought for those who 
have previously experienced severe lower respiratory symptoms (wheeze, chest 
tightness, difficulty breathing) within 24 hours of influenza vaccination, an apparent 
allergic reaction to the vaccine or any other symptoms (e.g., throat constriction, difficulty 
swallowing) that raise concern regarding the safety of re-immunization. This advice may 
be obtained from local medical officers of health or other experts in infectious disease, 
allergy/immunology and/or public health.  

Individuals who have experienced ORS - including those with a severe presentation 
(bilateral red eyes, cough, sore throat, hoarseness, facial swelling) but without lower 
respiratory tract symptoms - may be safely re-immunized with influenza vaccine. Persons 
who experienced ORS with lower respiratory tract symptoms should have an expert 
review as described in the previous paragraph. Health care providers who are unsure 
whether an individual previously experienced ORS versus an IgE-mediated 
hypersensitivity immune response should seek advice. In view of the considerable 
morbidity and mortality associated with influenza, a diagnosis of influenza vaccine allergy 
should not be made without confirmation (which may involve skin testing) from an 
allergy/immunology expert.  

Persons with serious acute febrile illness should usually not be vaccinated until their 
symptoms have abated. Those with mild non-serious febrile illness (such as mild upper 
respiratory tract infections) may be given influenza vaccine. Opportunities for 
immunization should not be lost because of inappropriate deferral of immunization. 

It is not known whether influenza vaccination is causally associated with increased risk of 
recurrent GBS in persons with a previous history of GBS due to any cause. Avoiding 
subsequent influenza vaccination of persons known to have had GBS within eight weeks 
of a previous influenza vaccination appears prudent at this time.  

Although influenza vaccine can inhibit the clearance of warfarin and theophylline, clinical 
studies have not shown any adverse effects attributable to these drugs in people 
receiving influenza vaccine. 

Therapy with beta-blocker medication is not a contraindication to influenza vaccination. 
Individuals who have an allergy to substances that are not components of the influenza 
vaccine are not at increased risk of allergy to influenza vaccine.  
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Additional LAIV (FluMist®)-specific contraindications and precautions  

FluMist® should not be administered to children <24 months of age due to increased risk 
of wheezing.  FluMist® should not be administered to individuals with severe asthma (as 
defined as currently on oral or high dose inhaled glucocorticosteriods or active wheezing) 
or those with medically attended wheezing in the 7 days prior to vaccination.  

FluMist® should not be administered to children and adolescents (2-17 years of age) 
currently receiving aspirin or aspirin-containing therapy because of the association of 
Reye’s syndrome with aspirin and wild-type influenza infection. It is recommended that 
aspirin-containing products in children <18 years of age be delayed for four weeks after 
receipt of FluMist®. 

FluMist® should not be given to pregnant women, because it is a live attenuated vaccine 
and there is a lack of safety data at this time. However, it is not contraindicated in 
nursing mothers.  

Because FluMist® is an attenuated live virus vaccine, it is not recommended for persons 
with immune compromising conditions. Because of the theoretical risk for transmission, 
vaccine recipients should avoid close association with persons with severe immune 
compromising conditions (e.g., bone marrow transplant recipients requiring isolation) for 
at least two weeks following vaccination.  

It is also recommended that FluMist® not be administered until 48 hours after antiviral 
agents active against influenza (e.g. oseltamivir and zanamivir) are stopped, and that 
antiviral agents not be administered until two weeks after receipt of FluMist® unless 
medically indicated. If antiviral agents are administered within this time frame (from 48 
hours before to two weeks after FluMist®), revaccination should take place at least 48 
hours after the antivirals are stopped.  

Persons with egg allergy  

Past NACI influenza statements have advised that persons with known IgE-mediated 
hypersensitivity to eggs (manifested as hives, swelling of the mouth and throat, difficulty 
in breathing, hypotension, or shock) should not routinely receive influenza vaccine 
manufactured in eggs. However, a growing number of studies have demonstrated that 
most egg-allergic persons can safely receive inactivated influenza vaccine (TIV),(87-92) and 
guidelines for vaccination have been developed by a number of professional groups.(93,94) 

James et al.(87) administered TIV to 83 subjects with egg allergy (27 with history of 
anaphylaxis to eggs) and 124 control subjects.  The vaccination protocol for the egg-
allergic persons was a two-step graded challenge (10%, 90%) with skin testing. All 
patients with egg allergy tolerated the vaccination protocol without significant allergic 
reactions.  

Chung et al.(88) conducted a retrospective chart-review study of egg-allergic paediatric 
patients who received TIV under a two-stage graded protocol, with and without a skin 
test. None had a history of egg-induced anaphylaxis. There were no anaphylaxis or 
multisystem allergic reactions in the 171 patients vaccinated. Localized reactions (wheals 
or flares at the injection site) were seen in 29 persons and 7 experienced systemic 
reactions such as wheezing, eczema exacerbation, facial flushing, or hives on the 
face/chest. The authors concluded that 95-97% of egg-allergic patients tolerated the 
influenza vaccine without any serious adverse events.  

In the largest study to date, Gagnon et al.(89) conducted a Canadian cohort study using 
monovalent pH1N1 vaccine and no vaccine skin tests. In phase one involving 830 egg-
allergic individuals (and age matched controls), 758 egg-allergic individuals (without 
history of severe reactions) received a single dose and the remaining 72 (with a history of 
more severe reactions) were given two divided doses (10% and 90%). Phase two 
expanded the study to an additional 3640 individuals with self-reported egg allergy who 
were vaccinated by nurses under physician supervision. No patients developed 
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anaphylaxis in either study phase, although a few developed minor allergic symptoms. It 
is noted that the monovalent pandemic vaccine would be expected to contain less 
ovalbumin than seasonal TIV vaccines. 

Greenhawt et al.(90) also conducted a controlled prospective study of 2009 pH1N1 vaccine 
administered to 105 egg-allergic individuals (25 with a history of egg-induced 
anaphylaxis), and 19 controls 6 months to 24 years of age. Three egg-allergic individuals 
(2.4%) and one control (5.2%) reported post-vaccination symptoms (rashes) which were 
not characteristic of an allergic reaction. All 25 individuals with a history of egg-induced 
anaphylaxis tolerated the vaccine without symptom development. The 110 participants 
who required a booster vaccination received vaccine from another lot without incident.  

Schuler et al.(91) conducted a small Canadian prospective cohort study using the 2009 
pH1N1 vaccine in 62 children identified as high risk for egg allergy and pH1N1 disease 
who were referred for vaccination by an allergist. Participants were given a total vaccine 
dose of 0.5 mL, with children 6 months to 9 years of age receiving two half doses (0.25 
mL) four weeks apart. The first dose was administered using a two-step protocol (10% of 
total dose followed by the remaining dose), and the second dose, if required, as a single 
step. Four reactions were reported in the administration of the first dose, including a 
hypo-responsive episode which resolved after a short observation period in the 
emergency department. One reaction was reported after administration of the second 
dose, which was treated with medication. All reactions resolved without incident, and 
there were no reports of anaphylaxis. 

Finally, Howe et al.(92) conducted a five year retrospective review of egg-allergic children 
6-36 months of age when they first received TIV vaccine or egg allergy testing, and found 
that 135 of 140 (96%) received TIV without significant complications (5 were not 
vaccinated). Of 17 children with documented anaphylaxis to eggs, 14 safely received TIV 
(3 were not vaccinated). In prospective evaluation in the 2009-10 influenza season of 69 
egg-allergic children and 14 non-allergic children, no serious allergic reactions were 
reported although 2 egg-allergic and 2 non egg-allergic children developed mild allergic 
symptoms. None of the children with a history of egg-induced anaphylaxis developed a 
reaction to TIV. Both single dose and two-step graded dosing were used based on risk 
assessment for a reaction. 

Several of these studies evaluated the validity and predictability of an influenza vaccine 
skin test in the vaccination protocols and concluded that it is unnecessary and does not 
predict vaccine tolerance.(87,88,90,92)  

Ovalbumin content in influenza vaccine manufactured in eggs may vary from year to 
year, between vaccine products or between lots of the same vaccine.(87,95,96) However, 
influenza vaccines marketed in Canada are approved under the European specification for 
ovalbumin content, which is currently <1.2 µg/mL, the level associated with low risks of 
adverse events.(89) 

After careful review, NACI concludes that egg-allergic individuals may be vaccinated 
against influenza using TIV, without a prior influenza vaccine skin test, based 
on an assessment of risk for a severe allergic reaction to guide the method of 
vaccination. (NACI recommendation Grade A)c 

Because of the lack of data, the use the use of FluMist® in egg-allergic persons is not 
recommended at this time. However, ovalbumin concentrations in FluMist® are 
documented to be very low and a study is currently underway to assess the use of 

                                                 
c This information differs from the product monograph. As noted in the preamble of this statement, 
recommendations for use and other information in this statement may differ from that set out in the product 
monographs/leaflets of the Canadian manufacturers. 
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FluMist® in egg-allergic persons. Its use will be re-evaluated when further data become 
available.  

The Canadian Society of Allergy and Clinical Immunology (CSACI) defines egg allergy as 
immediate symptoms within 1-2 hours after exposure, such as urticaria and angioedema, 
respiratory, gastrointestinal or cardiovascular symptoms plus confirmatory allergy tests 
(skin test or egg specific IgE).(93) The risk of severe allergic reaction or anaphylaxis in 
egg-allergic individuals can be determined by assessing the history of reactions to egg. 
CSACI considers an egg-allergic individual to be at lower risk for severe allergic 
reactions if they have mild gastrointestinal or mild local skin reaction, can tolerate 
ingestion of small amounts of egg, or have a positive skin/specific IgE test to egg when 
exposure is unknown. An egg-allergic individual is considered to be at higher risk for 
severe allergic reactions if they have had a previous respiratory or cardiovascular 
reaction or generalized hives when exposed to egg, or have poorly controlled asthma. 

Two vaccine delivery protocols can be used for egg-allergic individuals, depending on 
their level of risk for an allergic reaction.(93) Egg-allergic individuals at lower risk for 
severe allergic reaction can be vaccinated for influenza using a single vaccine dose. The 
two-step graded protocol is recommended for individuals who are at higher risk for 
severe allergic reaction. These protocols are as follows: 

1. Full dose - A single vaccine dose without the use of a graded challenge. Individuals 
should be observed for 30 minutes following administration for symptom 
development.  

2. Two-step graded dosing - A two-step graded process, whereby 10% of the age-
appropriate dose is administered followed by 30 minutes of observation. If no 
symptoms develop, or symptoms are self-resolving, administer the remaining 90% 
with another 30 minute observation period. If sustained or severe reactions arise 
after the initial dose, the vaccine is withheld and the individual should be re-evaluated 
for receipt of the influenza vaccine. 

Referral to a specialist with expertise in allergies may be necessary in occasional 
circumstances where there is strong concern about proceeding with the recommendations 
above and the individual is at risk of complications from influenza. If the individual is not 
in a high-risk group, the need for vaccination may be reassessed.  

Children who are to get a second influenza vaccination during the same season can, if the 
first dose is tolerated well, be given a single dose of the same product used for the initial 
administration, which need not be from the same vaccine lot. A graded process is not 
needed for this second dose.  

The vaccine provider should discuss the risks of potential reactions, including the 
potential risk for an anaphylactic reaction after the observation period. All egg-allergic 
individuals receiving the influenza vaccine should be observed post-vaccination for a 
recommended 30 minute time period, which may be extended (e.g., to 60 minutes) as a 
precautionary measure for higher risk individuals. Appropriate emergency treatment and 
resuscitative equipment should be immediately available to manage potential severe 
reactions or anaphylaxis.  

Egg-allergic individuals should be reassessed each year prior to the administration of the 
influenza vaccine and immunized using a full dose or two-step graded process according 
to their risk of a severe reaction.  

These recommendations for egg-allergic individuals replace the advice about 
influenza vaccination for egg-allergic individuals in the Seventh edition (2006) 
of the Canadian Immunization Guide. 
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V. Recommendations for the 2011-2012 Seasonal Influenza Vaccine 

V.1 General Considerations 
The national goal of the seasonal influenza immunization program in Canada is to prevent 
serious illness caused by influenza and its complications, including death.(97) In keeping 
with this, NACI recommends that priority for seasonal influenza vaccination be given to 
those persons at high risk of influenza-related complications, those capable of 
transmitting influenza to individuals at high risk of complications and those who provide 
essential community services. However, influenza vaccine is encouraged for all Canadians 
who have no contraindication. 

The antigenic characteristics of current and emerging influenza virus strains provide the 
basis for selecting the strains included in each year's vaccine. The World Health 
Organization (WHO) recommends that the trivalent vaccine for the 2011-2012 season in 
the Northern Hemisphere contain A/California/7/2009(H1N1)-like, 
A/Perth/16/2009(H3N2)-like and B/Brisbane/60/2008(Victoria lineage)-like antigens.(6) 
These are the same three components as the 2010-2011 vaccine. Vaccine producers may 
use antigenically equivalent strains because of their growth properties.  

All manufacturers of influenza vaccines in Canada have confirmed to the Biologics and 
Genetic Therapies Directorate of Health Canada that the vaccines to be marketed in 
Canada for the 2011-2012 influenza season contain the three WHO-recommended 
antigenic strains. 

Annual immunization against influenza is recommended for optimal protection. Protective 
antibody levels are generally achieved by two weeks following immunization and are then 
expected to wane over the following year. In most years antigenic drift occurs in one or 
more of the predominant influenza viruses and a new formulation—updated yearly with 
the most current circulating strains—provides optimal protection. Even when the vaccine 
strains have not changed, as in 2011-2012, annual immunization reinforces optimal 
protection. Although initial antibody response may be lower to some influenza vaccine 
components among elderly recipients, a literature review identified no evidence for 
subsequent antibody decline that was any more rapid in the elderly than in younger age 
groups.(98)  

Health care providers may offer the seasonal vaccine when it becomes available, since 
seasonal influenza activity may start as early as November in the Northern Hemisphere. 
Decisions regarding the precise timing of vaccination in a given setting or geographic 
area should be made according to local epidemiologic factors (influenza activity, timing 
and intensity), opportune moments for vaccination, as well as programmatic issues. 
Further advice regarding the timing of influenza vaccination programs may be obtained 
through consultation with local medical officers of health. Although vaccination before the 
onset of the influenza season is preferred, vaccine may still be administered up until the 
end of the season. Health care workers (HCWs) should use every opportunity to give 
influenza vaccine to individuals at risk who have not been immunized during the current 
season, even after influenza activity has been documented in the community. 

Risks and benefits of influenza vaccine should be discussed prior to vaccination, as well 
as the risks of not getting immunized.  
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V.2 Recommended Recipients   

Current influenza vaccines authorized for use in Canada are immunogenic, safe and 
associated with minimal side effects. Influenza vaccine may be administered to anyone 
≥6 months of age without contraindications. 

To reduce the morbidity and mortality associated with influenza, immunization 
programs should focus on those at high risk of influenza-related complications, 
those capable of transmitting influenza to individuals at high risk of 
complications and those who provide essential community services (see Table 
3).  

These groups remain the priority for influenza vaccination programs in Canada. However, 
significant illness and societal costs also occur with seasonal influenza in people who may 
not be considered at high risk of complications (i.e. healthy people aged 2 to 64 years). 
Therefore NACI also encourages influenza vaccine for all Canadians. 

Note that the Special Considerations category in the 2010-2011 statement has been 
removed as the elevated pandemic-associated risks for certain groups no longer apply. 
Two of the groups (persons with morbid obesity and Aboriginal peoples) that were 
identified for special consideration in 2010 have now been added to the list of people at 
high risk in Table 3. With the return to a more typical profile of seasonal influenza 
burden, children 2-4 years of age have been removed from the Recommended Recipients 
table. A full NACI evidence review for healthy people 2 to 64 years of age is underway 
and NACI’s recommendations for seasonal influenza vaccine will be communicated once 
completed.  Provinces and territories with current universal and expanded paediatric 
programs for seasonal influenza vaccination may elect to continue those programs 
pending completion of the NACI evidence review.   
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Table 3. Recommended recipients of influenza vaccine for the 2011-2012 
season*  

People at high risk of influenza-related complications or hospitalization  

 Adults (including pregnant women) and children with the following chronic health 
conditions:  

o cardiac or pulmonary disorders (including bronchopulmonary dysplasia, 
cystic fibrosis and asthma);  

o diabetes mellitus and other metabolic diseases; 
o cancer, immune compromising conditions (due to underlying disease 

and/or therapy);  
o renal disease;  
o anemia or hemoglobinopathy;  
o conditions that compromise the management of respiratory secretions and 

are associated with an increased risk of aspiration;  
o morbid obesity (BMI≥40); and  
o children and adolescents with conditions treated for long periods with 

acetylsalicylic acid.  
 People of any age who are residents of nursing homes and other chronic care 

facilities.  
 People ≥65 years of age.  
 Healthy children 6 to 23 months of age.  
 Healthy pregnant women (the risk of influenza-related hospitalization increases 

with length of gestation, i.e. it is higher in the third than in the second trimester) 
 Aboriginal peoples.  
 
 

People capable of transmitting influenza to those at high risk 

 Health care and other care providers in facilities and community settings who, 
through their activities, are capable of transmitting influenza to those at high risk 
of influenza complications.  

 Household contacts (adults and children) of individuals at high risk of influenza-
related complications (whether or not the individual at high risk has been 
immunized):  

o household contacts of individuals at high risk, as listed in the section 
above; 

o household contacts of infants <6 months of age as these infants are at 
high risk of complications from influenza but cannot receive influenza 
vaccine; and  

o members of a household expecting a newborn during the influenza season.  
 Those providing regular child care to children <24 months of age, whether in or 

out of the home.  
 Those who provide services within closed or relatively closed settings to persons 

at high risk (e.g. crew on a ship). 
  

Others 

 People who provide essential community services.  
 People in direct contact during culling operations with poultry infected with avian 

influenza. 
 
*Note: Healthy persons aged 2 to 64 years without contraindication are also encouraged 
to receive influenza vaccine even if they are not in one of the priority groups. 
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V. 2.1 People at High Risk of Influenza-Related Complications or Hospitalization 

• Adults (including pregnant women) and children with the following chronic 
health conditions. A number of chronic health conditions are associated with increased 
risk of influenza-related complications and influenza can lead to exacerbation of the 
chronic disease. These conditions especially include cardiac or pulmonary disorders 
(including bronchopulmonary dysplasia, cystic fibrosis and asthma), but also diabetes 
mellitus and other metabolic diseases; cancer; immune compromising conditions (due to 
underlying disease and/or therapy); renal disease; anemia or hemoglobinopathy; and 
conditions that compromise the management of respiratory secretions and are associated 
with an increased risk of aspiration. This category includes children and adolescents 
(aged 6 months to 18 years) with conditions treated for long periods with acetylsalicylic 
acid because of the potential increased risk of Reye’s syndrome associated with influenza. 

Morbid obesity – Before the 2009 influenza pandemic, obesity had not been associated 
with increased risk of influenza-related complications. However, a potential association 
between severe pH1N1 illness and obesity was reported during the first wave of 
pH1N1.(99)  Additional observational studies of cases in the United States, Mexico, Canada, 
Australia and New Zealand subsequently reported excess cases with severe disease (i.e., 
admitted to ICU, requiring mechanical ventilation) in the obese, particularly among those 
with morbid obesity (body mass index [BMI] ≥40).(100-103) 

In their rapid response report,(7) CADTH identified two systematic reviews(104,105) that 
examined the relationship between obesity and severe outcomes among patients 
hospitalized for influenza A pH1N1 infection. Fezeu et al.(104) performed a meta-analysis 
on six cross-sectional studies, five of which reported on the association between morbid 
obesity (BMI ≥40) and ICU admission or death.  The pooled summary estimates from 
these studies indicated that being morbidly obese significantly increased the risk of ICU 
admission or death (OR 2.01, 95% CI: 1.29-3.14, p<0.002). Being obese (BMI≥30) was 
likewise associated with an over twofold increased likelihood of ICU admission or death 
but the result was not significant (OR 2.14, 95% CI: 0.92-4.99, p<0.07). The sample 
included 3059 adults and children.  

Falagas et al.(105) reviewed 15 studies describing the first wave of pH1N1 in the Southern 
Hemisphere and summarized their findings descriptively. Obesity was recorded in 1.5% 
of patients with severe ILI, 1.8% of lab-confirmed cases, 1.6-13.3% of hospitalized 
cases, 28.5-44% of cases admitted to ICUs, and 14.5-21.9% of fatal cases. The 
proportion of morbidly obese cases among the cases that were obese was 13.3% for ILI, 
16.7% for lab-confirmed cases, 33% for ICU admissions and 57.2% for those who died.  

CADTH also identified 22 non-randomized studies that addressed the association between 
obesity and severe outcomes in pandemic influenza. While associations between morbid 
obesity and severe outcomes were found in many of these studies, results were not 
always consistent. The results are detailed in the CADTH rapid response report.(7)   

A new study has examined the association between obesity and severe outcomes of 
seasonal influenza. Kwong et al(106) conducted a cohort study over 12 influenza seasons 
on 82,545 respondents to population health surveys in Ontario and examined self-
reported BMI and hospitalization for selected respiratory diseases. Obese individuals were 
more likely than non-obese individuals to have a respiratory hospitalization during 
influenza season, with risk increasing with higher BMI category. Among those with BMI 
≥35, the association was present both for those without other risk factors (OR 5.10; 95% 
CI 2.53-10.24) and those with one risk factor (OR 2.11;95% CI 1.10-4.06). The authors 
conclude that severely obese persons with and without chronic conditions are at 
increased risk for respiratory hospitalizations during influenza seasons. 

NACI recognizes that information on the association between obesity and influenza-
related complications continues to evolve and encourages further research. However, on 
the basis of data indicating increased risk from both seasonal and pandemic influenza, 
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NACI recommends the inclusion of those who are morbidly obese (BMI ≥40) among high-
priority recipients of influenza vaccine. Offering vaccine to other obese adults may also be 
considered. NACI notes that it is not an expectation that a person’s weight or BMI be 
measured in order to implement this recommendation. 

• People of any age who are residents of nursing homes and other chronic care 
facilities. Such residents often have one or more chronic medical conditions and live in 
institutional environments that may facilitate spread of the disease. 

• People ≥65 years of age. Admissions attributable to influenza in this age group are 
estimated at 125 to 228 per 100,000 healthy persons,(107) and death rates increase with 
age.(108)  

• Healthy children 6 to 23 months of age. Children in this age group are at increased 
risk of influenza-associated hospitalization compared with healthy older children and 
young adults. Hospitalization is most frequent in those <2 years of age with rates 
estimated in a variety of North American studies to be from 90 to 1,000 admissions per 
100,000 healthy children.(109,110) Risk is greatest in the very young. These rates of 
hospitalization are similar to or greater than those of persons ≥65 years of age, although 
comparisons based on days of hospitalization and other severity indicators are not 
available and differences in the methods and setting for estimating influenza-attributable 
rates must also be taken into account. Influenza immunization of older children is 
efficacious,(30-32) but few trials have specifically included children 6 to 23 months of age. 
NACI recognizes that both the number of studies and the number of participants in trials 
of influenza vaccine in children of this age are limited, particularly related to efficacy, and 
that cost-effectiveness of routine immunization programs in this age group is dependent 
on related assumptions.(111) NACI strongly encourages further research regarding these 
issues. However, on the basis of existing data indicating a high rate of influenza-
associated hospitalization in healthy children <24 months, NACI recommends the 
inclusion of children 6 to 23 months of age among high-priority recipients of influenza 
vaccine.  

• Pregnant women. Women with the chronic health conditions indicated in Table 1 have 
a high risk of complications associated with influenza and are recommended by NACI as a 
high-priority group for immunization at any stage of pregnancy.  

Several studies have described influenza-related risk in healthy pregnant women and 
summary reviews are available.(112-118) Since surrogate outcomes for influenza (e.g. 
hospitalization for ILI and respiratory or cardiopulmonary outcomes) rather than 
laboratory-confirmed influenza have been reported, it is difficult to know the true 
influenza-attributable risk. In some studies, it is also difficult to assess the contribution of 
underlying co-morbidities, since these are not always presented separately. More 
evaluation of the impact of seasonal influenza on the healthy pregnant woman and her 
fetus would be helpful. 

All studies that have stratified analysis according to gestational age show that influenza-
related risk is not evenly distributed across all trimesters of pregnancy.(119-121) In these 
studies, the rate of influenza-related hospitalization is not significantly increased during 
the first trimester of healthy pregnancy but, rather, increases later in pregnancy and is 
highest in the third trimester.(119-121) In Neuzil et al.’s frequently cited 1997 publication 
spanning almost 20 influenza seasons, the risk of cardiopulmonary hospitalization during 
the influenza season rose significantly above the non-pregnant rate only beyond 21 
weeks' gestation.(119) Both Dodds et al. (Canada) and Neuzil et al. (US) reported excess 
influenza-related hospitalization rates of 40 and 100 per 100,000 women-months, 
respectively, in the third trimester, comparable to non-pregnant adults with co-
morbidities.(119,120) Differences in the methods and settings for estimating influenza-
attributable rates should be taken into account in making these comparisons. 
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The most robust epidemiologic evidence for increased influenza-related fatality in 
pregnancy comes from the 1918, 1957 and 2009 pandemics.(122-124) Canada experienced 
four fatalities in pregnant women (all in their third trimester) in the first wave of pH1N1 
and the rates of hospitalization and ICU admission were much higher in pregnant women 
than in non-pregnant women of child-bearing age, particularly in the third trimester.(125) 
Increased maternal mortality during the antigenic shifts in 1968 and 1977 has not been 
described. With the exception of case reports and a single ecologic study in a single 
season in Great Britain,(126) epidemiologic evidence has not shown increased maternal 
mortality associated with seasonal influenza.(112,119,127-131)  

The antibody response to TIV in pregnant women is not expected to differ from that of 
non-pregnant individuals.  

Transplacental passage of maternal antibody is hypothesized to potentially protect the 
newborn. Several observational studies have assessed this epidemiologically with mixed 
results based on non-specific outcomes such as acute respiratory illness. (112,132-134)  

In September 2008, Zaman et al. published the first RCT to assess effectiveness of 
influenza vaccine administered in the third trimester of pregnancy.(135) In this study, 340 
pregnant women in Bangladesh were randomized to receive either TIV or pneumococcal 
polysaccharide vaccine in the third trimester. A total of 300 mothers were followed from 
two weeks after antenatal immunization to delivery, and 316 were followed from delivery 
until their infants were 24 weeks of age. During the prolonged tropical influenza season 
described, TIV effectiveness against respiratory illness with fever was 36% (95% CI: 4–
57) in mothers and 29% (95% CI: 7–46) in their infants. Vaccine efficacy against 
laboratory-confirmed influenza in the infants of immunized mothers followed for six 
months was 63% (95% CI: 5–85). This study provides the first RCT evidence for 
mother/infant protection from TIV administered in pregnancy. The extent to which these 
results may be extrapolated to seasons with a different mix of virus strains and vaccine 
components, to temperate rather than tropical activity, and to different household/infant 
care or breastfeeding patterns warrants further evaluation. Follow-up antibody studies 
demonstrated that maternal immunization resulted in the presence of antibody titres 
against influenza A subtypes in a high proportion of mothers and their newborns.(136) Six-
month follow-up data showed that passively acquired protective levels of serum antibody 
for influenza A subtypes may be significantly greater in the babies of vaccinees compared 
with babies of controls up to 20 weeks of age.  

This work has been validated by results of a trial of TIV during pregnancy conducted on 
Navajo and Apache Indian reservations.(137) This controlled observational study followed a 
cohort of 1169 mother-infant pairs over three influenza seasons. Maternal influenza 
vaccination was associated with a 41% reduction in the risk of laboratory-confirmed 
influenza virus infection and a 39% reduction in the risk of ILI hospitalization for infants 
born to influenza-vaccinated women compared with infants born to unvaccinated 
mothers. Infants born to influenza-vaccinated women had significantly higher 
haemagglutinin inhibition antibody titres at birth and at 2-3 months of age than infants of 
unvaccinated mothers for all eight influenza virus strains investigated.  

The safety of influenza vaccine during pregnancy has recently been reviewed.(138) Passive 
surveillance has not identified concern related to serious adverse events following 
influenza immunization in pregnant women. Analysis of adverse events in pregnant 
women following administration of TIV and LAIV that were reported to the US Vaccine 
Adverse Event Reporting System (VAERS) from 1990 to 2009 found that no unusual 
patterns of pregnancy complications or foetal outcomes were observed.(139) The extensive 
2009 pandemic experience has been reassuring in that no safety signals were found with 
use of both adjuvanted and unadjuvanted pH1N1 vaccine in >100,000 pregnant women 
in Canada and >488,000 pregnant women in Europe.(140,141) Active studies to date have 
not shown evidence of harm to the mother or foetus associated with influenza 
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immunization,(115) but cumulative sample size to date has been small, especially during 
the first trimester.(131,132,142-146) Further systematic evaluation would thus be informative.  

Serious maternal morbidity (namely hospitalization) during seasonal influenza supports a 
recommendation for seasonal TIV vaccine for healthy pregnant women since rates of 
influenza-associated hospitalization increase with length of gestation after the first 
trimester.  

• Aboriginal peoples - Historically, Aboriginal status has been associated with increased 
risk of influenza-related complications including death.(147,148) Similar findings were 
identified during the 2009 influenza A (H1N1) pandemic. Aboriginal populations from 
Canada, Australia and New Zealand were noted to have a three- to eight-fold higher rate 
of hospitalization and death associated with pH1N1 infection compared to the overall 
population.(149)  

Death rates related to pH1N1 among American Indian and Alaska Natives (AI/AN) were 
reported for 12 states populated with half of all AI/AN in the US(150) Approximately 3% of 
the total populations in these 12 states are AI/AN. A total of 426 pH1N1 deaths were 
reported by the 12 states between April 15 and November 13, 2009, of which 9.9% 
(n=42) occurred in AI/AN. The overall AI/AN pH1N1-related age-adjusted death rate was 
3.7 per 100,000 population compared to 0.9 per 100,000 for all other racial/ethnic 
populations combined, resulting in a mortality rate ratio of 4.0. Age group-specific 
pH1N1-related death rates reported per 100,000 people in each age group were 3.5 for 
those aged 4 years and under, 1.1 for those aged 5 to 24 years, 4.2 for those aged 25 to 
64 years, and 7.2 for persons aged 65 and older. In all age groups, AI/AN death rates 
were higher than in the other populations combined.  

In a case control study of Manitoba-based individuals with pH1N1 infection, Aboriginals 
were more likely to suffer more severe disease than non-Aboriginals (OR 6.52, 95% CI: 
2.04–20.8) when comparing patients admitted to the ICU (i.e., with severe disease) and 
those cared for in the community.(151) Similar higher risk for severe disease in Aboriginals 
was identified for admitted patients (OR for ICU admission=3.23, 95% CI: 1.04–10.1). 
This analysis was controlled for age, sex, urban versus rural status and income.  

A Canadian study(101) of 168 cases of pH1N1 admitted to 38 adult ICUs and paediatric 
ICUs (PICUs) between April 16 and August 12, 2009, did not identify a statistically 
significant difference in survival based on Aboriginal status. However, an increased 
proportion of the Aboriginal community was noted to present with severe pH1N1 illness 
during the period of evaluation. An observational study(152) of 57 children admitted to 
nine Canadian PICUs with pH1N1 infection found that 14 (24.6%) of PICU patients were 
Aboriginal children, although Aboriginal people comprise only 3.8% of the Canadian 
population (15.5% in Manitoba). However, once hospitalized, Aboriginal children in this 
study were not at elevated risk for ICU admission. A retrospective review(153) of pH1N1 
hospitalizations in Canada reported to PHAC found that the Aboriginal population 
experienced a much higher incidence of non-severe outcome (hospitalization without ICU 
admission or death) and severe outcomes (ICU admission or death) than the general 
population; however the proportion of hospitalized Aboriginal patients with a non-severe 
outcome versus a severe outcome did not differ significantly from that for the general 
population.  

It has been proposed that the increased risk of severe influenza outcomes in the 
Aboriginal population is a consequence of multiple factors including high prevalence of 
chronic health conditions (e.g., diabetes, chronic lung disease, end-stage kidney 
disease),(150) obesity, delayed access to health care and increased susceptibility to 
disease because of poor housing and overcrowding.(154-156) Research into an underlying 
biological mechanism for severe disease in Aboriginals has generated hypotheses but is 
not conclusive.(151,157) 
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Based on the body of evidence indicating a higher rate of influenza-associated 
hospitalization and death among Aboriginals, NACI recommends the inclusion of 
Aboriginal peoples, both on and off reserve, among high-priority recipients of influenza 
vaccine. Special consideration to socioeconomic challenges and geographical isolation is 
required to overcome the logistical challenges faced to achieve this objective.(147) 

V.2.2 People Capable of Transmitting Influenza to Those at High Risk of 
Influenza-Related Complications or Hospitalization 

People who are potentially capable of transmitting influenza to those at high risk should 
receive an annual vaccination, regardless of whether the high-risk person has been 
immunized. Immunization of care providers decreases their own risk of illness, as well as 
of death and other serious outcomes among the patients for whom they care.(158-164) 
Immunization of care providers and residents is associated with decreased risk of ILI 
outbreaks.(165) Individuals who are more likely to transmit influenza to those at risk of 
medical complications or hospitalization due to influenza include the following groups: 

• Health care and other care providers in facilities and community settings. This 
group includes regular visitors, emergency response workers, those who have contact 
with residents of continuing care facilities or residences, those who provide home care for 
persons in high-risk groups and students of related health care services.  

• Household contacts (adults and children) of individuals at high risk of 
influenza complications, whether or not the individual at high risk has been 
immunized. These individuals include household contacts of individuals at high risk of 
influenza-related complications or hospitalization, as listed earlier: household contacts of 
infants <6 months of age (who are at high risk of complications from influenza but for 
whom influenza vaccine is not authorized); and members of a household expecting a 
newborn during the influenza season.  

• Those providing regular child care to children <24 months of age whether in 
or out of the home.  

• Those who provide services within closed or relatively closed settings to 
persons at high risk (e.g., crews on ships). 

V.2.3 Others  

• People who provide essential community services. Vaccination for these 
individuals should be encouraged in order to minimize the disruption of routine activities 
during annual epidemics. Employers and their employees should consider yearly influenza 
immunization for healthy working adults, as this has been shown to decrease work 
absenteeism due to respiratory and other illnesses.  

• People in direct contact during culling operations involving poultry infected 
with avian influenza.  

These individuals may be at increased risk of avian influenza infection because of 
exposure during the culling operation.(166-169) Influenza immunization on a yearly basis for 
these workers has been recommended in some countries(170) and provinces, based on the 
theoretical rationale that it may prevent the infection of these individuals with human 
influenza strains and thus reduce the potential for human-avian re-assortment of genes 
should such workers become co-infected with avian influenza.(171) Direct involvement may 
be defined as sufficient contact with infected poultry to allow transmission of avian virus 
to the exposed person. The relevant individuals include those performing the cull, as well 
as others who may be directly exposed to the avian virus, such as supervising 
veterinarians and inspectors. Those who are immunized with influenza vaccine just before 
exposure to avian influenza will not produce protective antibodies against the human 
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vaccine strains for approximately 14 days. For further information on human health 
issues related to domestic avian influenza outbreaks, see the PHAC guidance at 
http://www.phac-aspc.gc.ca/publicat/daio-enia/index.html. 

V.2.4 Further Comments Regarding Influenza Immunization  

• Immunization of healthy persons 2 to 64 years of age.  

Individuals in this age group are encouraged to receive the vaccine, even if they are not 
in one of the aforementioned priority groups. Systematic reviews of randomized 
controlled trials in healthy children and adults show that inactivated influenza vaccine is 
about 70% to 90% effective in preventing laboratory-confirmed influenza infection.(30-34) 
A recent meta analysis of randomized controlled trials since 1966 found a vaccine efficacy 
in young adults of 80% (95% CI: 56–91) against laboratory-confirmed influenza when 
measured during select seasons of vaccine match and 50% (95% CI: 27–65) during 
select seasons of vaccine mismatch to circulating virus, although the amount of 
protection conferred is anticipated to vary with the degree of mismatch, the mix of 
circulating viruses and other factors.(34)  

Prior to the American universal recommendation described later, the American Academy 
of Family Physicians and the Advisory Committee on Immunization Practices (ACIP) 
recommended routine annual influenza vaccination of adults ≥50 years of age. The 
prevalence of high-risk conditions increases at age 50 years, while the influenza 
immunization rate among US adults with high-risk chronic medical conditions in this age 
group has been low. Age-based influenza guidelines may be more successful in reaching 
individuals with chronic medical conditions; in one analysis, this approach has been 
considered cost-effective.(172)  

 

• Travellers  

Travellers with a chronic health condition or other factors that would make them 
recommended recipients of influenza vaccine should be immunized (see Table 3), and 
healthy travellers are also encouraged to receive vaccine. Vaccine products/formulations 
prepared specifically for use in the Southern Hemisphere are not currently available in 
Canada, and the extent to which recommended vaccine components for the Southern 
Hemisphere may overlap with those in available Canadian formulations will vary. For 
further information on advising travellers about influenza prevention, consult the 
Committee to Advise on Tropical Medicine and Travel (CATMAT) statement (available at 
http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/05pdf/acs-dcc3102.pdf).(173)  

V.3 Choice of Product   

With the recent authorization of a number of new vaccines, some of which are designed 
to enhance immunogenicity in specific age groups, the choice of product is no longer 
straightforward. While some comparative studies have been conducted,(174) more are 
needed.  

The decision to include specific influenza vaccines as part of publicly funded 
provincial/territorial programs will depend on multiple factors such as cost-benefit 
evaluation and other programmatic and operational factors, such as cost, shelf-life and the 
development of implementation strategies. 

Table 4 summarizes NACI’s current recommendations for the choice(s) of influenza 
vaccine in specific age and risk groups. More details along with brief supporting rationale 
are outlined in the following text.  
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Table 4 – Choice of influenza vaccine for selected age and risk groups (for 
persons without a contraindication to the vaccine)  

Preferred vaccine (if any)   
Recipient by 
age group 

 
Vaccine types 
available for 
use* 

 
Healthy  

With chronic  
health 
conditions 

 
 
Comments 

Children 6-23 
months of 
age 

TIV 
- - 

Only TIV is available  
for this age group 

Children 2-17 
years of age 

TIV  
LAIV 

LAIV TIV  
LAIV 

Children with 
immune 
compromising 
conditions:  
 LAIV not 

recommended  
Adults 18-59 
years of age  

TIV 
TIV-ID (9 µg) 
LAIV  
 

TIV 
TIV-ID (9 µg) 
LAIV 

TIV 
TIV-ID (9 µg) 

Adults with immune 
compromising 
conditions:  
 consider 15 µg 

formulation if 
using TIV-ID,  

 LAIV not 
recommended 

Adults 60-64 
years of age  

TIV 
TIV-ID (15 µg)  
 

TIV 
TIV-ID (15 
µg)  

TIV 
TIV-ID (15 
µg) 

 

Adults 65+ 
years of age 

TIV 
TIV-ID (15 µg) 
MF59- 
adjuvanted TIV 

TIV 
TIV-ID (15 
µg) 
MF59- 
adjuvanted 
TIV 

TIV 
TIV-ID (15 
µg) 
MF59- 
adjuvanted 
TIV 

 

Pregnant 
women 

TIV 
TIV-ID (9 µg) 

TIV 
TIV-ID (9 µg) 

TIV 
TIV-ID(9 µg) 

 

*Legend: TIV = trivalent inactivated influenza vaccine (for IM administration); TIV-ID = 
trivalent inactivated influenza vaccine for intradermal injection; LAIV = live attenuated 
influenza vaccine 

Children 6 to 23 months of age  

At this time, only TIV is available for use in this age group. 

Children 2 to 17 years of age  

Both TIV and LAIV (FluMist®) can be used in children between 2 and 17 years of age, 
with or without chronic health conditions.  

Based on effectiveness, efficacy and immunogenicity data, NACI recommends LAIV for use in 
healthy children and adolescents 2-17 years of age. Available data indicates that LAIV would 
be preferred over TIV in this population, although NACI recognizes that other programmatic 
considerations will impact the implementation of this recommendation in publicly-funded 
programs. 

There is insufficient evidence available to prefer LAIV over TIV in children with chronic 
health conditions.(27) LAIV is not recommended for children with immune compromising 
conditions or those with severe asthma (as defined as currently on oral or high dose 
inhaled glucocorticosteriods or active wheezing) or those with medically attended 
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wheezing in the 7 days prior to vaccination, but can be given to children with stable, non-
severe asthma. 

 Adults 18 to 59 years of age  

There are now three types of vaccine available for use in adults 18-59 years of age: TIV, 
TIV given intradermally (TIV-ID) and LAIV.  

For healthy adults in this age group, NACI considers all three types of vaccine to be 
acceptable choices (unless contraindicated) and does not have a preference for use. 
Clinical trial data have shown that TIV-ID (9 µg/strain) is statistically non-inferior to TIV 
(Vaxigrip®) for all three influenza strains.(26) There is some evidence that TIV may 
provide better efficacy than LAIV in healthy adults although not all studies are consistent 
on this point.(27)  

For adults in this age group with chronic health conditions, either TIV or TIV-ID may be 
used. Data are limited on the use of TIV-ID in this population; however, they suggest 
that TIV-ID is safe and at least as immunogenic as TIV in vaccine hyporesponsive 
populations with chronic health conditions.(26) If TIV-ID is being used for adults with 
immune compromising conditions, the 15 µg formulation should be considered to improve 
response. At this time NACI concludes that there is insufficient evidence to recommend 
use of LAIV in adults with chronic health conditions, particularly given the evidence 
suggesting better immune response to TIV in this age group.(27) LAIV is not 
recommended for adults with immune compromising conditions. 

NACI recommends that TIV, instead of LAIV, should be used for HCWs providing care to 
individuals with immune compromising conditions, unless the HCW will only accept LAIV. 
If a HCW or other person receives LAIV and is providing care to individuals with severe 
immune compromising conditions (defined as hospitalized and requiring care in a 
protected environment), they should wait two weeks following receipt of LAIV before 
continuing to provide care to such individuals. 

 

Adults 60 to 64 years of age   

The vaccines available for use in adults 60-64 years of age, with or without chronic health 
conditions, are TIV and TIV-ID (15μg/strain).  

NACI concludes that there is insufficient evidence to make a recommendation for the 
preferential use for either TIV or TIV-ID in this age group as there are no efficacy studies 
for TIV-ID. Data from two clinical trials in adults 60 years of age and above suggest that 
immune response to TIV-ID is statistically superior to TIV (Vaxigrip®), although the 
clinical significance of differences remains uncertain.(26) No difference in immunogenicity 
was noted in persons with chronic health conditions compared to healthy persons 
receiving TIV-ID (persons with immune compromising conditions were excluded from this 
study).(26) 

Adults ≥65 years of age  

Three types of vaccine are available for use in adults ≥65 years of age: TIV, TIV-ID 
(15μg/strain) and MF59-adjuvanted TIV.  

At this time, NACI concludes there is insufficient evidence to make a recommendation for 
the preferential use of any of these vaccines in adults ≥65 years of age.(26,28)  

There are no published efficacy studies available for TIV-ID or MF59-adjuvanted TIV. A 
few observational studies suggest that Fluad® may be effective at reducing the risk of 
hospitalization for influenza and its complications in the elderly compared to unvaccinated 
individuals and those who received unadjuvanted subunit vaccine. However these studies 
have significant methodological limitations that make their interpretation difficult.(28)  
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There is evidence from randomized controlled trials showing that Fluad® induced higher 
immunogenicity and broader cross-reactivity in adults 65 years of age and older 
compared to the non-adjuvanted subunit vaccines, with similar but less consistent results 
shown in terms of improvement in antibody response relative to split-virus vaccine(28)   

The intradermal product, Intanza®, has been shown to elicit an immune response that is 
comparable to TIV, with or without adjuvant, administered by the intramuscular 
route.(26,61) In adults 60 years of age and older, data from two clinical trials with over 
4800 participants demonstrated that immune response to Intanza® was statistically 
superior to Vaxigrip®, although differences in seroprotection rates were small. The 
clinical significance of these findings for both TIV-ID and MF59-adjuvanted TIV, in terms 
of protection against laboratory-confirmed influenza illness, is not known. 

Pregnant women  

Both TIV and TIV-ID (9 µg) are available for use in pregnant women. NACI has no 
preference for the use of either product. 

Given the availability of TIV, NACI does not recommend the use of LAIV, which is a live 
attenuated vaccine, in pregnant women. 

VI. Strategies for Reducing the Impact of Influenza 

Vaccination is recognized as the cornerstone for preventing or attenuating influenza for 
those at high risk of serious illness or death from influenza infection and related 
complications.  

In addition to the direct protection of vaccine recipients, there is emerging evidence that 
vaccination may provide indirect protection to others in the household or in the 
community. A recent cluster randomized trial was conducted among Hutterite 
communities in Canada.(175) It compared laboratory-confirmed influenza among 
unvaccinated persons in Hutterite communities where children were given influenza 
vaccine (coverage=83% among children aged 3 to 15) with communities where children 
received hepatitis A vaccine. Influenza vaccine effectiveness in preventing influenza in 
unvaccinated persons was 61% (95% CI: 8–81). Differences in social mixing patterns 
between Hutterite and other communities, particularly across age groups, need to be 
taken into account in extrapolating these findings to other settings. 

School-based trials and observational studies suggest that immunization of healthy 
children may reduce influenza transmission(176-182) and a systematic review concluded that 
there was evidence that vaccinating healthy children and adolescents has the potential 
for reducing the impact of influenza epidemics, although limitations in study design or 
execution make community benefits hard to quantify.(183) Studies that looked at indirect 
protection of patients when HCWs are immunized are described in Section VII.  

Despite the known benefits of vaccination, influenza immunization rates among 
recommended recipients are suboptimal. Results from the 2008 cycle of the Adult 
National Immunization Coverage Survey show that coverage for adults 18 to 64 years of 
age with a chronic medical condition is low at 35.8% (95% CI: 34.1-37.6) (unpublished 
data, Immunization and Respiratory Infections Division, PHAC). Results from this 2008 
survey also show that non-institutionalized seniors (≥65 years) have higher coverage, 
with 66.5% (95% CI: 62.4-70.6) receiving influenza vaccine in the previous year. The 
results for both groups have declined somewhat since the 2006 survey and fall short of 
the 80% national targets for influenza vaccine coverage in adults <65 years of age with 
chronic conditions and in seniors. (97)  

Kwong et al. compared influenza vaccine rates in Ontario with those in other provinces in 
relation to introduction of the Universal Influenza Immunization Program (UIIP) in 
Ontario in 2000.(184) Vaccination rate data were obtained from the 1996–1997 cycle of the 
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National Population Health Survey and the 2000–2001, 2003 and 2005 cycles of the 
Canadian Community Health Survey. Between the pre-UIIP 1996–1997 estimate and the 
mean post-UIIP vaccination rate, influenza vaccination rates for the household population 
aged ≥12 years increased 20 percentage points (from 18% to 38%) for Ontario, 
compared with 11 percentage points (13% to 24%) for other provinces (p=0.001). For 
those <65 years of age, the vaccination rate increases were greater in Ontario than in 
other provinces, while for those ≥75 years of age, the increase was smaller in Ontario.  

Kwong et al. also studied health outcomes in Ontario compared with other provinces 
without a universal immunization program.(184) The authors found that influenza-
associated mortality, hospitalizations and doctors’ office visits decreased more in Ontario 
than in other provinces. The universal program was also associated with a 64% larger 
reduction in influenza-associated antibiotic prescriptions than in other provinces that 
maintained targeted programs.(185) An economic appraisal of the Ontario program found 
an incremental cost-effectiveness ratio of $10,797/quality-adjusted life year (QALY) 
gained and concluded that universal immunization against seasonal influenza is an 
economically attractive intervention.(186) 

In February 2010 the ACIP voted to recommend a universal influenza immunization policy 
for seasonal influenza vaccine for all Americans aged 6 months and older, to be 
implemented for the 2011–2012 season.(187,188) Reasons cited for the program expansion 
include supporting evidence that annual influenza vaccine is a safe and effective 
preventive health action with potential benefit in all age groups, existing 
recommendations that already cover 85% of the population, the lack of awareness of 
many higher risk persons of their risk factor and the occurrence of complications in some 
adults without previously recognized risk factors. There was also concern that pH1N1 
would continue to circulate in the 2010–2011 season and that a substantial proportion of 
young adults would not yet have immunity to this virus, which produced higher risk of 
complications in this age group than is typical for seasonal influenza.       

Before making expanded recommendations that may influence Canadian immunization 
programs nationally, NACI is committed to careful systematic review of the required and 
available evidence and interpretation in the context of goals and objectives previously 
established in Canada by a consensus process.(97) As with other new vaccines, this 
process will be followed in considering population-based indications for expansion of 
influenza immunization programs. A summary of that analysis in relation to paediatric or 
other program expansion will be made available when concluded. Until then, NACI 
continues to encourage influenza vaccine for all Canadians. 

Low rates of utilization of influenza vaccine may be due to failure of the health care 
system to offer the vaccine and refusal by persons who fear adverse reactions or 
mistakenly believe that the vaccine is either ineffective or unnecessary. HCWs and their 
employers have a duty to actively promote, implement and comply with influenza 
immunization recommendations in order to decrease the risk of infection and 
complications among the vulnerable populations for which they care. Educational efforts 
aimed at HCWs and the public should address common doubts about disease risk for 
HCWs, their families and patients, vaccine effectiveness and adverse reactions. 

The advice of a health care provider is a very important factor affecting whether a person 
accepts immunization. Most people at high risk are already under medical care and 
should be vaccinated during regular fall visits. Strategies to improve coverage include, 
but are not limited to, the following: 

 Standing-order policies in institutions allowing nurses to administer vaccine and 
simultaneous immunization of staff and patients in nursing homes and chronic care 
facilities. In these settings, increased vaccination rates are associated with a 
single, non-physician staff person organizing the program; having program 
aspects covered by written policies; and instituting a policy of obtaining consent on 
admission that is durable for future years.  
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 Vaccinating people at high risk who are being discharged from hospital or visiting 

the emergency department.  
 

 Promoting influenza vaccination in clinics in which high-risk groups are seen (e.g., 
cancer clinics, cardiac clinics, pulmonary clinics, obstetrics clinics). 

 
 Providing school-based clinics in jurisdictions that provide publicly-funded vaccine 

to school-age children. School-based vaccination is associated with higher 
vaccination rates in school-age children(189) and strategies for effective school 
programs have been identified.(190,191)  
 

 Using community newspapers, radio, television, other media including newer social 
media, and influenza information lines, and collaborating with pharmacists and 
specialist physicians to distribute information about the benefits and risks of 
influenza immunization.  
 

 Issuing computer-generated reminders to HCWs, mailing reminder letters to 
patients or using other recall methods to identify outpatients at high risk.  
 

 Issuing patient-carried reminder cards.  
 

 Increasing the accessibility of immunization clinics for staff in institutions and for 
community-based elderly (e.g., mobile programs).  
 

 Organizing activities such as vaccination fairs and competitions between 
institutions.  
 

 Working with multicultural groups to plan and implement effective programs. 
  

 Incorporating influenza vaccination within the provision of home health care.  

VII. Immunization of Health Care Workers 

Influenza vaccination provides benefits to HCWs and to the patients they care for. 
Unfortunately vaccine uptake in HCWs often falls short of expectations. According to the 
2008 cycle of the Adult National Immunization Coverage Survey, the coverage rate in 
HCWs was 67.8% (95% CI: 63.3-72.4), down slightly from the 69.9% (95% CI: 66.6-
73.2) rate in the 2006 cycle (unpublished data, Immunization and Respiratory Infections 
Division, PHAC). This falls short of the national target of 80% for coverage in HCWs.(97) 

Transmission of influenza between infected HCWs and their vulnerable patients results in 
significant morbidity and mortality. Studies have demonstrated that HCWs who are ill 
with influenza frequently continue to work, thereby potentially transmitting the virus to 
both patients and co-workers. In one study, 59% of HCWs with serologic evidence of 
recent influenza infection could not recall having influenza, suggesting that many HCWs 
experience subclinical infection.(192) These individuals continued to work, potentially 
transmitting infection to their patients. In two other studies, HCWs reported four to ten 
times as many days of respiratory illness as days absent from work due to respiratory 
illness, suggesting that many HCWs worked while they were ill and were potentially able 
to transmit infection.(164,193) In addition, absenteeism of HCWs who are sick with influenza 
results in excess economic costs and, in some cases, potential endangerment of health 
care delivery because of the scarcity of replacement workers.  

Four randomized controlled trials conducted in long-term care settings have 
demonstrated that vaccination of HCW staff is associated with substantial decreases in 
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mortality in the residents. Potter et al.(159) found that vaccination of HCWs in geriatric 
medical long-term care sites was associated with reductions of total patient mortality 
from 17% to 10% (OR 0.56, 95% CI: 0.40–0.80) and in influenza-like illness (OR 0.57, 
95% CI: 0.34–0.94) Vaccination of patients was not associated with significant effects on 
mortality. Carman et al.(161) studied 20 long-term elderly-care hospitals and found 13.6% 
patient mortality in hospitals where influenza vaccine was given to staff compared with 
22.4% in no-vaccine hospitals (OR 0.58, 95% CI: 0.40–0.84, p=0.014). Hayward et 
al.(158) found significant decreases in resident mortality in the first study year in UK care 
homes where influenza vaccine was offered to staff compared with non-intervention 
homes (rate difference: -5.0 per 100 residents, 95% CI: -7.0 to -2.0) and in influenza-
like illness (ILI) (p=0.004), general practice ILI consultations (p=0.008) and in hospital 
admissions with ILI (p=0.009). No differences were found during periods of no influenza 
activity or in a second study year. Lemaitre et al.(162) studied 40 nursing homes and found 
20% lower resident mortality (p=0.02) in homes where influenza vaccine was provided to 
staff compared with control homes, and a strong correlation was observed between staff 
vaccination coverage and all cause mortality in residents (correlation coefficient=0.42, 
p=.007). In the vaccination arm, ILI in residents was 31% lower (p=.007) and staff sick 
leave was 42% lower (p=.03). A Cochrane review of studies in long-term care settings 
reported that pooled data from three cluster randomized controlled trials showed that 
vaccination of HCWs in long-term care facilities for the elderly reduced influenza-like 
illness (OR 0.71, 95% CI: 0.55–0.90, p=.005) and all cause mortality (OR 0.68, 95% CI: 
0.55–0.84, p<.001).(194) 

For the purposes of this document, we define a HCW as a person who provides direct 
patient care or indirect health services. The term “direct patient contact” is defined as 
activities that allow opportunities for influenza transmission between HCWs and a patient. 

NACI considers the provision of influenza vaccination for HCWs who have direct patient 
contact to be an essential component of the standard of care for the protection of their 
patients. HCWs who have direct patient contact should consider it their responsibility to 
provide the highest standard of care, which includes annual influenza vaccination. In the 
absence of contraindications, refusal of HCWs who have direct patient contact to be 
immunized against influenza implies failure in their duty of care to patients. 

In order to protect vulnerable patients during an outbreak, it is reasonable to exclude 
from direct patient contact HCWs with confirmed or presumed influenza and unvaccinated 
HCWs who are not receiving antiviral prophylaxis. Health care organizations should have 
policies in place to deal with this issue. 

VIII. Research Priorities  

NACI has identified the following as areas requiring further study: 

 Correlates of protection (humoral and cell-mediated immunity) by age group require 
validation 

 More studies that assess vaccine protection against laboratory-confirmed influenza 
and its serious consequences  

 Strategies to provide optimal protection against both B lineages  

 Paediatric studies: vaccine efficacy in unprimed children, optimal protection for 
infants  

 Systematic review of the evidence related to expanded immunization of healthy 
children and adults  

 Optimal protection for patients with immune compromising conditions 

 Continuing evaluation of new vaccines, including use in populations with comorbidities 
(e.g., FluMist® in persons with immune compromising conditions)  
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 Comparative immunogenicity and efficacy where appropriate, e.g. to identify potential 
preferential use of specific products in adults, seniors or persons with chronic health 
conditions 

 Strategies to improve vaccine uptake in targeted populations, including HCWs. 

IX. Surveillance Issues  

Surveillance information is vital for planning and evaluating vaccination programs 
including influenza. Shortfalls and gaps in existing systems mean that we do not always 
have the information that is needed. Key surveillance issues for influenza vaccination 
programs are as follows: 

 Identifying the burden of disease and risk factors for severe disease - This 
information is needed to plan and evaluate effective vaccination programs, including 
identifying high risk persons and groups who should be vaccinated. Influenza 
surveillance should include infections and outbreaks in the community, as well as in 
hospitals and long term care facilities. Surveillance in Aboriginal populations and 
remote and isolated communities is of particular interest. 

Existing surveillance systems may not provide a representative picture of what is 
happening with influenza across the country because of the underrepresentation of 
some jurisdictions and lack of detailed data from all jurisdictions on cases and 
outbreaks. It is difficult to determine the burden of clinical illness by age and risk 
group because ILI surveillance is affected by participation of sentinel physicians, 
biases in health care utilization and physician testing behaviour.  

 Identifying and characterizing circulating influenza strains – This information 
is needed for vaccine effectiveness studies, and for the annual vaccine WHO strain 
selection process, among other uses. Unfortunately there is variation across the 
country in the proportion of specimens undergoing strain characterization, and 
inconsistency in viral sequencing and sources of specimens for sequencing (i.e. 
hospital versus community). 

 Monitoring vaccine uptake and effectiveness - The limitations of current program 
information systems to capture vaccination status (e.g., lack of integrated laboratory 
and health information systems and lack of vaccination registries) present challenges, 
along with the virus itself, in conducting surveillance of influenza vaccination 
programs, particularly for monitoring vaccine uptake and effectiveness. Vaccine 
coverage information is needed in risk groups, HCWs and the general population 
(where a universal recommendation exists). Canadian research initiatives, have 
established several sentinel methods (using sentinel physicians or hospitals) to study 
influenza vaccine effectiveness.(195-197) Such initiatives need to become part of our 
ongoing national surveillance systems, particularly as the variety of influenza vaccines 
continues to grow. Vaccine uptake and effectiveness studies also need to be able to 
capture differences between different vaccine products.  

 Monitoring vaccine safety - The increasing variety of influenza vaccines highlights 
the need to strengthen vaccine safety surveillance and our ability to capture product-
specific results. Improved information on the type of influenza vaccine given to 
patients (e.g. through billing codes), better electronic records, and capacity for data 
linkage studies would allow more comprehensive analysis of safety and response to 
signals raised by passive systems. 
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Summary of Information in this Statement  

The following table highlights key information for immunization providers.  Please refer to 
the remainder of the statement for details. 

Table 5: Summary of information contained in this NACI Statement  
1.  What –   

The disease and the 
vaccine 

 

Influenza is a respiratory infection caused by influenza A and B 
viruses and occurs in Canada every year, generally during late fall 
and the winter months.  Infection typically starts with a 
headache, chills and cough, followed rapidly by fever, loss of 
appetite, muscle aches and fatigue, running nose, sneezing, 
watery eyes and throat irritation. Nausea, vomiting and diarrhea 
may also occur, especially in children. 

Most people will recover from influenza within a week or ten days, 
but some - including those 65 years of age and older and adults 
and children with chronic conditions, such as diabetes and cancer 
- are at greater risk of more severe complications, such as 
pneumonia. Additional information about influenza can be 
accessed at: http://www.phac-aspc.gc.ca/im/vpd-mev/influenza-
eng.php  

There are currently eight seasonal trivalent influenza vaccines 
authorized for use in Canada. Your province or territory will advise 
which vaccines will be made available for the publicly-funded 
program in your jurisdiction. 

Seven of the seasonal influenza vaccines are trivalent inactivated 
vaccines (TIV), either split virus or subunit. Five of these 
(Agriflu®, Fluviral®, Fluzone®, Influvac®, and Vaxigrip®) are 
traditional intramuscular (IM) products that do not contain an 
adjuvant. The sixth (Fluad®) is an MF59-adjuvanted vaccine for 
persons ≥65 years of age that is also given IM. The seventh TIV 
product (Intanza®) is authorized for persons ≥18 years of age 
and is given by the intradermal route. Intanza is available in two 
formulations: 9 µg/strain for persons 18-59 years of age and 15  
µg/strain for persons 60 years of age and older. 

The eighth product (FluMist®) is a live attenuated influenza 
vaccine (LAIV) that is authorized for use from 2-59 years of age. 
The virus strains in FluMist® are cold-adapted and temperature 
sensitive, so they replicate in the nasal mucosa rather than the 
lower respiratory tract, and they are attenuated so they do not 
produce classic influenza-like illness. 

Influenza vaccine is safe and well-tolerated and may be given to 
persons starting from six months of age (note product-specific 
age indications and contraindications). 

2. Who to immunize 
 

Immunization programs should focus on:  

 those at high risk of influenza-related complications - adults 
and children with underlying health conditions, including 
morbid obesity; residents of nursing homes and other chronic 
care facilities; people ≥ 65 years of age; healthy children 6 to 
23 months of age; pregnant women; and Aboriginal peoples; 

 those capable of spreading influenza to individuals at high risk 
of complications -  health care providers in facilities and 
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community settings; household contacts of high-risk persons 
and infants <6 months of age; those providing child care to 
children < 24 months of age; and  those providing services in 
closed settings to the high risk (e.g. crew on a ship); and  

 those who provide essential community services.  

NACI also encourages influenza vaccine for all Canadians, because 
significant illness and societal costs also occur in people not 
considered to be at high risk of complications.  

3. How –  
Dose and  schedule; 
contraindications and 
precautions;  
co-administration 
 

Children who have been previously immunized with seasonal 
influenza vaccine and adults are to receive one dose of influenza 
vaccine. Children 6 months to <9 years of age receiving seasonal 
influenza vaccine for the first time should be given two doses, 
with a minimum interval of four weeks. The route of 
administration and dosage varies by product (see statement for 
details). For intramuscular TIV, the dose is now 0.5 ml IM for all 
age groups. 

Persons who developed an anaphylactic reaction to a previous 
dose of influenza vaccine or to any of the vaccine components 
(with the exception of egg), or developed GBS within eight weeks 
of influenza vaccination should not receive a further dose. NACI 
now advises that most persons with egg allergy may be safely 
vaccinated with inactivated influenza vaccine (TIV) (See section 
IV.7 of this statement for details). Vaccination should be deferred 
in persons with serious acute febrile illness.  

There are additional contraindications for LAIV (See the above 
statement for details).  

Influenza vaccine, including LAIV, may be given at the same time 
as other inactivated or live vaccines. However, after 
administration of a live vaccine at least four weeks should pass 
before another live vaccine is administered.  

Soreness at the injection site may occur after TIV and is more 
common with adjuvanted or intradermal vaccine. Fever and other 
systemic reactions are infrequent. The most common adverse 
events after LAIV are nasal congestion and runny nose.      

Influenza vaccine should be stored at 2-8°C and not be frozen. 

4. Why –  
Counselling points for 
providers to 
emphasize with clients 
when discussing these 
recommendations 

Vaccination is the most effective way to prevent influenza. 

Each year there is a new vaccine to protect against the influenza 
virus strains that are expected in the coming influenza season.  
Even if the strains have not changed, getting influenza vaccine 
every year reinforces optimal protection.  

Annual influenza vaccination is encouraged for all Canadians, 
particularly those at high risk of influenza complications, those 
who could spread influenza to someone at risk and those who 
provide essential community services. 

Influenza vaccine is safe and well-tolerated.  



Tables 

Table 6 – Evidence tables for egg allergy 

STUDY DETAILS SUMMARY 
 
Study 

 
Vaccine 

 
Study Design 

 
Participants 

 
Summary of key Findings Using Text or Data  (95% CI) 

Level 
of Evid-
ence 

Quality 

James JM, 
Zeiger RS, 
Lester MR, et 
al. Safe 
administratio
n of influenza 
vaccine to 
patients with 
egg allergy. J 
Pediatr. 1998 
Nov;133(5):6
24-8. (87) 

Annual 
influenza 
vaccine 
(IM) 
 
Parke Davis  
 
Same lot 
number for 
the 
correspondi
ng year at 
all the 
study sites 
for skin 
prick 
testing and 
vaccine 
administrati
on. 

Multicentre 
clinical trial, 
non-
randomized, 
active 
controlled 
 
1994-1997 

N = 207 
Cases n = 83 
Controls n = 124 
 
≥ 6 months of 
age 
 
Case – confirmed 
egg allergy via 
testing or history 
of serious allergic 
reaction to egg 
 
Control – negative 
test results 
regardless of 
history of reaction 
to egg 
 
Egg allergy 
screened via skin 
testing, medical 
history and/or 
blinded oral 
challenge 
 
Skin prick tests 
performed on all 
participants. 
 

Vaccination Protocol 
Cases  
2 step delivery - 10% dose, 30 minute observation, 90% dose if no 
concerning reactions, and 60 minute observation  
 
Controls 
1 step delivery - full dose and 60 minute observation 
 
Follow-up phone call 24 and 48 hours to assess delayed adverse 
reactions to the vaccine 
 
Outcome 
Vaccine-related adverse events 
 
Reactions reported from 8 cases and 4 controls 
No significant reactions, all resolved uneventfully 
 
Safety (percentage) to receive this vaccine   

Cases: 100% (95.7, 100)  
Controls: 100% (97.1, 100) 

 
34/70 (48.6%) subjects ≤ 8 years old with egg allergy returned for 
booster in a single full dose without reactions 
 
Ovalbumin/ovomucoid assessment 
Ovalbumin/ovomucoid content = 0.1, 1.2, and 0.02 µg /mL, respectively 
in the 1994-95, 1995-96, and 1996-97 influenza vaccines. 
 
Concentration varied within and between manufacturer lots (0.02-1.2 µg 
/mL, and 1-42µg /mL)   
 
 

II-3 Good 
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STUDY DETAILS SUMMARY 
     Level Quality 
Study Vaccine Study Design Participants Summary of key Findings Using Text or Data  (95% CI) of Evid-

ence 
Chung EY, 
Huang L, 
Schneider L. 
Safety of 
influenza 
vaccine 
administratio
n in egg-
allergic 
patients. 
Pediatrics. 
2010 
May;125(5):e
1024-30.(88) 

Vaccines 
from the 
2002–2003 
through 
2008–2009 
influenza 
seasons. 
 
 
 

Retrospective 
cohort (chart 
review) 
 
2002–2003 
through 
2008– 
2009 
influenza 
Seasons 

N=261 
 
vaccine skin test: 
n=55 (negative) 
n=91 (positive) 
 
no vaccine test: 
n=115  
 
6mths to 18 yrs 
 
Have egg allergy 
and received 
influenza vaccine 
skin test and/or 
graded influenza 
vaccine 
(individuals with 
egg-induced 
anaphylaxis or 
severe egg allergy 
are implicitly 
excluded) 

Vaccination Protocol 
2-step delivery: 10% dose, 30 minute observation , 90% dose if no 
reaction/mild self-resolving reaction, and 30 minute observation 
Negative skin test required before receiving vaccine for influenza 
seasons between 2002-2003 and 2006-2007 
 
Outcome 
Vaccine tolerance – lack of local (wheal, flare at site of infection) or 
systemic (urticaria, eczema exacerbation, wheeze) adverse reaction 
Vaccine with a negative skin test (n=53) -tolerance rate: 78.6% (65.6, 
88.4) 
Vaccine without skin test (n=115) -tolerance rate: 79.1% (70.6, 86.2) 
(Skin test removed from protocol between 2006-2007 and 2008-2009) 
 
Overall tolerance rate ratio (non-skin test: skin test) = 1.12 (0.99, 1.25) 
Tolerance rate ratio for no systemic reaction = 1.01 (0.97, 1.06) 
 
Outcome similar between groups with and without skin test without 
occurrence of anaphylaxis of multisystem allergic reaction 

II-3 Good 

Gagnon R, 
Primeau MN, 
Des Roches 
A, et al. Safe 
vaccination of 
patients with 
egg allergy 
with an 
adjuvanted 
pandemic 
H1N1 
vaccine. J 
Allergy Clin 
Immunol. 

AS03 
adjuvanted 
monovalent 
pH1N1 
influenza 
vaccine  
 
Arepanrix™ 
(GSK) 
 
0.25 mL for 
<10 years 
of age;  
0.5 mL for 

2 stage 
cohort study, 
multicenter 
 
Age matched 
control group  
 
Phase 1: 
University 
hospital (Oct 
28 - 
Dec 15, 
2009) 
 

Phase 1 
N: 1223 
Cases n = 830 
Controls n = 393  
 
Case: egg allergy 
confirmed by skin 
prick test and/or 
serum levels 
 
Control: no egg 
allergy  
 
Phase 2 

Vaccination Protocol 
If low risk for anaphylaxis:  
1 step delivery - Full dose and 60 minute observation 
 
If high risk for anaphylaxis:  
2 step delivery - 10% dose, 30 minute observation, 90% dose if no 
concerning reactions, and 60 minute observation  
 
Outcome: Anaphylactic reaction  
 
Phase 1 
Cases: 9% (n=54) cases required divided doses.  
 
Cases:  

II-2 Good 
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STUDY DETAILS SUMMARY 
     Level Quality 
Study Vaccine Study Design Participants Summary of key Findings Using Text or Data  (95% CI) of Evid-

ence 
2010 
Aug;126(2):3
17-23. (89)  

≥10 years 
of age 
 
< 0.015 µg 
/mL 
ovalbumin 
per 
delivered 
vaccine  
 
< 1.2 µg 
/mL egg 
protein 

 
Phase 2:  
Province-wide 
(Nov 17, 
2009- Feb 10, 
2010) 

N: 3640 
 
Case: self-
reported egg 
allergy  
 
Excluded those 
with history of 
egg intolerance 
 
 
 

No anaphylactic reaction  
Anaphylaxis reaction risk =  0/830 (0, 0.4). 
After 60 minutes: 2% reported reactions 
After 24 hours: 13.7% reported reactions 
 
Controls: 
No anaphylactic reaction  
After 60 minutes: 3.1% reported reactions 
After 24 hours: 14.7% reported reactions 
 
Signs and symptoms reported were similar between groups with a 
higher proportion of cases reporting dermatologic/mucosal reactions and 
(2.2% vs. 0.8%) and fewer cases reporting respiratory reactions (3.7% 
vs. 5.6%) 
 
Phase 2 
Cases:  
No anaphylactic reaction  
0.05% (n=2) treated with epinephrine.  
1.9% mild signs/symptoms compatible with allergic reaction  
 
Anaphylaxis after influenza immunization is a theoretic risk; vaccination 
of patients with egg allergy with an adjuvanted monovalent pH1N1 
influenza vaccine resulted in no cases of anaphylaxis and on that basis 
appears safe 

Greenhawt 
MJ, Chernin 
AS, Howe L, 
et al. The 
safety of the 
H1N1 
influenza A 
vaccine in 
egg-allergic 
individuals. 
Ann Allergy 
Asthma 

pH1N1 
 
Sanofi 
Pasteur 
(USA) 
 
Novartis 
(England) 

Prospective, 
controlled 
trial 
 
October 2009 
to February 
2010 

N: 124 
negg-allergic = 105 
ncontrol = 19  
 
6 months and 24 
years of age 
 
Case:  
Convincing clinical 
history of egg 
allergy with skin 
prick wheal size 

Vaccination protocol 
All received skin prick and intradermal test  
 
Skin test positive cases  
If skin test positive, 2 step delivery - 10% dose, 30 minute observation, 
90% dose if no concerning reactions, and 30 minute observation  
 
Skin test negative cases & Controls 
1 step delivery - Full dose and 30 minute observation 
 
Outcome  
Vaccine tolerance 

II-2 Good 
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STUDY DETAILS SUMMARY 
     Level Quality 
Study Vaccine Study Design Participants Summary of key Findings Using Text or Data  (95% CI) of Evid-

ence 
Immunol. 
2010 
Nov;105(5):3
87-93. (90) 

3mm or larger 
when compared 
to a negative 
control, or test 
score 2+ or 
greater and/or 
ImmunoCAP class 
II or greater to 
egg white, 
ovomucoid or 
ovalbumin 
 
Control: No 
documentation of 
clinical egg allergy 
or sensitization 

 
25 individuals (23.8%) had a history of anaphylaxis attributable to egg  
 
Skin prick tests positive in 3 (2.4%) of participants with no effect on 
outcome 
 
Intradermal tests positive in 41 (33.1%) of participants with no effect on 
outcome (most resulted from 1 particular lot)  
 
100% received pH1N1 vaccine with 41 individuals on a 2-step graded 
vaccine challenge. (Includes 13 of 25 individuals with a history of egg 
anaphylaxis)  
 
Vaccine (including booster) tolerated without developing symptoms of a 
significant allergic reaction for both vaccination protocols 
 
97% (91.9, 99.1) tolerance without development of rash for both egg-
allergic and control groups 

 
Ovalbumin content 
Lots ranged from 0.0058 to 0.05 µg /mL, but not found to be clinically 
significant  
 
Positive intradermal skin test increased for each 0.01- µg /mL increase 
in vaccine ovalbumin content (OR 1.05 (1.02-1.08), p = .0002) 

Schuler JE, 
King WJ, 
Dyneka NL et 
al. 
Administra-
tion of the 
adjuvanted 
pH1N1 
vaccine in 
egg-allergic 
children at 
high risk for 

Adjuvanted 
pH1N1 
vaccine 
 
Arepanrix™ 
 
 
Two 0.25 
mL doses 
four weeks 
apart for 
children 6 

Prospective 
observational 
cohort 
 
2009/2010 
season 

N=62 
 
Children (age 
range 10 months 
to 16 years) 
 
Identified as at 
high risk for egg 
allergy and 
pH1N1 disease, 
and referred to 
allergist 

Vaccination Protocol 
First dose using 2-step delivery: 10% of overall total dose (0.05 mL for 
both age groups), 30 minute observation period, remaining dose if no 
concern reactions arose (0.2 mL in children 6 months to 9 years; 0.45 
mL in children ≥10 years), 1 hour observation period  
 
Second dose for children 6 months to 9 years tolerating the first dose 
using single step delivery: 0.25 mL, 1 hour observation period   
 
Outcome 
First dose – Initial test dose 
No reactions noted 

II-2 Good 
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STUDY DETAILS SUMMARY 
     Level Quality 
Study Vaccine Study Design Participants Summary of key Findings Using Text or Data  (95% CI) of Evid-

ence 
influenza 
A/H1N1 
disease. Can J 
Public Health. 
2011; 
102(3):196-
99. (91) 

months to 9 
years; 
Single 0.5 
mL dose for 
children 
≥10 years 

 
First dose – Remaining dose 
-2 children developed hives 
-1 child developed vasovagal response requiring symptomatic 
management 
 
First dose – Post-vaccination observation period 
-1 child with hypo-responsive episode with uneventful recovery after 
short observation in emergency department 
 
Second dose – Post-vaccination observation period 
-1 child developed erythema and itching of face (did not have reaction 
to first dose) 
 
-14/44 eligible received second dose at study clinic; 27/44 received a 
second dose; 17 lost to follow-up 
 
No anaphylactic reactions reported 

Howe LE, 
Conlon AS, 
Greenhawt 
MJ, et al. Safe 
administratio
n of seasonal 
influenza 
vaccine to 
children with 
egg allergy of 
all severities. 
Ann Allergy 
Asthma 
Immunol. 
2011 
May;106(5):4
46-7. (92) 

TIV 
 
 
 
 

Retrospective 
chart review 
 
October 2004 
to February 
2009 
 
 

N=135 
nanaphylaxis=17 
 
Children age 6-36 
months at first 
immunization or 
testing with 
objective 
evidence of egg 
allergy 
 
 

Vaccination protocol 
Single full dose or two-dose (10% / 90%)  
 
Outcome 
Vaccine tolerance 
 
Increased likelihood of using single full dose protocol over time 
(p<0.006) 
 
96% (135) patients received TIV without significant complications. 
 
14 (82.4%) individuals with egg-induced anaphylaxis received vaccine 
without incident (others opted not to get vaccine) 

 
4% were not vaccinated per physician or parent preference after a 
positive TIV skin test result  
 
21% (28 out of 135) safely received their first TIV without skin testing 

 

II-3 Fair 
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STUDY DETAILS SUMMARY 
     Level Quality 
Study Vaccine Study Design Participants Summary of key Findings Using Text or Data  (95% CI) of Evid-

ence 
7 patients reported minor reactions (wheal or erythema at the injection 
site, hives, and diarrhea) 

pH1N1 
 
Sanofi 
Pasteur  

Prospective 
cohort with 
control group 
  
2009 to 2010 
season 

N=83 
negg-allergic=69  
ncontrol=14  
 
Children age 6-36 
months at first 
immunization or 
testing  
 
Case: Egg-allergic 
 
Control: Non egg-
allergic 
 
 

Vaccination protocol 
Single full dose if skin test negative, and for booster if needed 
Two-step (10% dose, 30 minute observation, 90% dose and 30 minute 
observation) if skin test positive 
 
Outcome 
Vaccine tolerance 
 
49% (34) received full strength skin prick testing to TIV  
18% (6) positive test results had vaccine administered in 2 steps  
 
99% (68 of 69) EAC tolerated single dose as a first or booster dose 
 
No serious allergic reactions to TIV 
2 egg-allergic children had lip or mouth itching and scattered hives  
2 non egg-allergic controls had hives and fever or rash 

 
13 with history of egg-induced anaphylaxis, with 12 (92%) tolerating 
single dose of TIV and 1 receiving two-step vaccine without need for 
booster 

 
Ovalbumin content 
Samples of influenza lots ranged from 0.3 to 1.087 µg /mL. 

II-3 Fair 

Li JT, Rank 
MA, Squillace 
DL, et al. 
Ovalbumin 
content of 
influenza 
vaccines - 
reply 1. J 
Allergy Clin 
Immunol. 
2010 author 
reply 1413-4; 

Samples of 
2009  
seasonal 
influenza 
vaccines  
and  
pH1N1 
mono-
valent 
vaccines 
(varying 
manufactur

Assays 
 
Bigger sample 
and higher 
sensitivity 
 
 

N=58 
 
nseasonal =35  
 
nH1N1=23 
 

Ovalbumin concentration (median) 
 Seasonal vaccine was 350 ng/mL (range, 0.5-1002).  
 pH1N1 vaccine was 21 ng/mL (range, <1-76).  

 
Specific vaccines 
 Fluzone (Sanofi Pasteur) showed higher levels compared with other 

seasonal influenza vaccines  
 pH1N1 (Sanofi Pasteur) showed higher levels compared with other 

pH1N1 vaccines; significant lot-to-lot variability for the 2 Sanofi 
Pasteur vaccines.  

 FluMist contained less than 1 ng/mL ovalbumin. 
 

n/a n/a 
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STUDY DETAILS SUMMARY 
 
Study 

 
Vaccine 

 
Study Design 

 
Participants 

 
Summary of key Findings Using Text or Data  (95% CI) 

Level 
of Evid-
ence 

Quality 

Jun;125(6):1
412-3. (95) 

ers and 
lots) 
assayed for 
ovalbumin 
content  

All pH1N1 vaccine lots have low levels of ovalbumin, up to 76 ng/mL in 
our study  
 
Intranasal LAIV contain very low levels of ovalbumin and may be 
suitable for administration to patients with egg allergy who do not have 
asthma. 

Waibel KH, 
Gomez R. 
Ovalbumin 
content in 
2009 to 2010 
seasonal and 
H1N1 
monovalent 
influenza 
vaccines. J 
Allergy Clin 
Immunol. 
2010 
751.e1;125(3
):749; Mar-
751. (96) 

Samples of 
2009-2010  
seasonal 
influenza 
vaccines  
and  
pH1N1 
monovalent 
vaccines 
(varying 
manufactur
ers and 
lots) 
assayed for 
Ovalbumin 
content   
 
Sensitivity 
range of 
0.5 to 4 
ng/mL 

Assays 
 
2009-2010 
season 

N =11 
 
nseasonal =6  
 
nH1N1=5 

Ovalbumin content of different brands and lots:  
- For ovalbumin content stated at ≤  2 µg /mL: 

Actual content: 
- nasal vaccines: 0.001 to 0.007 µg /mL  
- injectable vaccines: 0.018 to 0.41 µg /mL 
 

- For ovalbumin content stated as maximum10 µg /mL: 
Actual content: 0.064-1.411 µg /mL  
(higher than vaccines from the other manufacturers) 

 
Very little lot-to-lot variability 

n/a n/a 

Legend: SPT: Skin Prick Testing; TIV: trivalent inactivated influenza vaccine; LAIV: live attenuated influenza vaccine  



 

Table 7. Levels of evidence based on research design 

I Evidence from randomized controlled trial(s). 

II-1 Evidence from controlled trial(s) without randomization. 

II-2 
Evidence from cohort or case–control analytic studies, preferably from more than 
one centre or research group using clinical outcome measures of vaccine efficacy. 

II-3 

Evidence obtained from multiple time series with or without the intervention. 
Dramatic results in uncontrolled experiments (such as the results of the 
introduction of penicillin treatment in the 1940s) could also be regarded as this 
type of evidence. 

III 
Opinions of respected authorities, based on clinical experience, descriptive studies 
and case reports, or reports of expert committees. 

Table 8. Quality (internal validity) rating of evidence 

Good 
A study (including meta-analyses or systematic reviews) that meets all design- 
specific criteria* well. 

Fair 
A study (including meta-analyses or systematic reviews) that does not meet (or it 
is not clear that it meets) at least one design-specific criterion* but has no known 
"fatal flaw". 

Poor 
A study (including meta-analyses or systematic reviews) that has at least one 
design-specific* "fatal flaw", or an accumulation of lesser flaws to the extent that 
the results of the study are not deemed able to inform recommendations. 

I 
NACI concludes that there is insufficient evidence (in either quantity and/or 
quality) to make a recommendation, however other factors may influence decision-
making. 

* General design specific criteria are outlined in Harris et al., 20014. 

Table 9: NACI recommendation for immunization - Grades 

A NACI concludes that there is good evidence to recommend immunization. 

B NACI concludes that there is fair evidence to recommend immunization. 

C 
NACI concludes that the existing evidence is conflicting and does not allow making a 
recommendation for or against immunization; however other factors may influence 
decision-making. 

D NACI concludes that there is fair evidence to recommend against immunization. 

E NACI concludes that there is good evidence to recommend against immunization. 

I 
NACI concludes that there is insufficient evidence (in either quantity and/or quality) to 
make a recommendation, however other factors may influence decision-making. 

                                                 
4 Harris RP, Helfand M, Woolf SH, et al. Current methods of the US Preventive Services Task Force: a 
review of the process. Am J Prev Med 2001;20:21-35. 
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List of Abbreviations  
 
ACIP  Advisory Committee on Immunization Practices (US) 
AI/AN  American Indian and Alaska Natives 
AMMI   Association of Medical Microbiology and Infectious Disease  
BMI  Body mass index 
ca  Cold-adapted 
CADTH  Canadian Agency for Drugs and Technologies in Health 
CATMAT Committee to Advise on Tropical Medicine and Travel  
CCDR  Canada Communicable Disease Report 
CDC  Centers for Disease Control and Prevention 
CI  Confidence interval 
CIRID  Centre for Immunization and Respiratory Infectious Diseases 
CNISP  Canadian Nosocomial Infection Surveillance Program 
CSACI  Canadian Society of Allergy and Clinical Immunology 
ECDC  European Centre for Disease Prevention and Control 
ECMO  Extracorporeal membrane oxygenation  
FFU  Fluorescent focus units 
GBS  Guillain-Barré syndrome 
HA  Haemagglutinin antigen 
HCW  Health care worker 
HIV  Human immunodeficiency virus 
ICU  Intensive care unit 
ID  Intradermal 
IgE  Immune globulin E 
IgG  immune globulin G 
ILI  Influenza-like illness 
IM  Intramuscular 
IMPACT  Immunization Monitoring Program, Active 
IWG  Influenza Working Group 
LAIV  Live attenuated influenza vaccine 
LOS  Length of stay 
LTCF  Long-term care facility 
mL  Millilitre 
NACI  National Advisory Committee on Immunization 
NAI  Neuraminidase inhibitors 
NML  National Microbiology Laboratory 
OR  Odds ratio 
ORS  Oculorespiratory syndrome 
pH1N1  Pandemic H1N1 2009 
PHAC  Public Health Agency of Canada 
PICU  Paediatric intensive care unit 
QALY  Quality-adjusted life year 
RCT  Randomized controlled trial 
TESSy  The European Surveillance System 
TIV  Trivalent inactivated influenza vaccine 
TIV-ID  Trivalent inactivated influenza vaccine administered intradermally 
µg  Microgram 
UIIP  Universal Influenza Immunization Program (Ontario) 
UK  United Kingdom 
VAERS  Vaccine Adverse Event Reporting System (USA) 
WHO  World Health Organization 
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