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The 2014/15 influenza season in Canada has been 
characterised to date by early and intense activity 
dominated by influenza A(H3N2). A total of 99.0% 
(593/599) hospitalisations for laboratory-confirmed 
influenza with a known influenza virus type enrolled 
in sentinel hospitals of the Serious Outcomes 
Surveillance Network of the Canadian Immunization 
Research Network were due to influenza A. Of the 216 
with a known subtype, influenza A(H3N2) accounted 
for 99.1% (n=214). Interim unmatched vaccine effec-
tiveness (VE) estimates adjusted for age and presence 
of one or more medical comorbidities were determined 
by test-negative case–control design to be −16.8% 
(90% confidence interval (CI): −48.9 to 8.3) overall 
and −22.0% (90% CI: −66.5 to 10.7) for laboratory-con-
firmed influenza A(H3N2). Among adults aged under 65 
years, the overall VE was 10.8% (90% CI: −50.2 to 
47.0) while in adults aged 65 years or older, the overall 
VE was −25.4% (90% CI: −65.0 to 4.6).

Clinical trial registration number: NCT01517191. 

Introduction
In the 2014/15 influenza season, Canada has to date 
experienced  early, intense influenza activity, with 
record numbers of long-term care facility outbreaks 
and a seasonal peak number of influenza-related hos-
pitalisations, laboratory detections of influenza virus, 

and outpatient consultations for influenza-like-illness 
occurring in week 53 (28 December 2014 to 3 January 
2015) [1]. Antigenic and genetic characterisation of the 
circulating influenza A(H3N2) strain viruses in both 
Canada and the United States (US) has demonstrated 
antigenic drift from the vaccine strain in a majority of 
characterised isolates, raising concern that vaccine 
effectiveness (VE) might be suboptimal [1]. In the US, 
interim VE estimates demonstrate limited effectiveness 
of the 2014/15 vaccines in the prevention of laboratory-
confirmed, medically attended acute respiratory illness 
in persons of all ages, with adjusted VE estimates of 
24% (95% confidence interval (CI): 0 to 43) in children 
aged 6 months to 17 years, 16% (95% CI: −18 to 41) in 
adults aged 18 to 49 years and 23% (95% CI: −14 to 47) 
in adults aged 50 years and older [2]. In Canada, the 
Sentinel Physicians Surveillance Network recently pub-
lished interim estimates of VE against laboratory-con-
firmed, medically attended influenza A and influenza 
A(H3N2) of −4% (95% CI: −45 to 25) and −8% (95% CI: 
−50 to 23), respectively [3]. Interim estimates for VE 
in the prevention of laboratory-confirmed, influenza-
related hospitalisations have not yet been reported.

In Canada, annual influenza immunisation is recom-
mended for all persons aged 6 months of age or older, 
with the primary goal of preventing influenza-associ-
ated hospitalisation and death [4]. The vast majority 
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of influenza vaccine deployed in Canada is intramus-
cular, non-adjuvanted, trivalent inactivated influenza 
vaccine. Most immunisation programmes begin in 
mid-October.

Drifted influenza A(H3N2) viruses were first 
detected in late March 2014, after the World Health 
Organization (WHO) recommendations for the 
2014/15 northern hemisphere vaccine in mid-Feb-
ruary [5]. The 2014/15 influenza vaccines used in 
Canada include A/California/7/2009 (H1N1)pdm09-
like virus; A/Texas/50/2012 (H3N2)-like virus; and B/
Massachusetts/2/2012-like virus, as recommended 
by WHO and Canada’s National Advisory Committee 
on Immunization [4]. Here, we provide an interim esti-
mate of overall and age-stratified 2014/15 influenza VE 
in the prevention of laboratory-confirmed influenza-
related hospitalisation using a test-negative case–
control design, based on patients who were admitted 
up to 10 January 2015 in the hospitals of the Serious 
Outcomes Surveillance (SOS) Network of the Canadian 
Immunization Research Network (CIRN).

Methods

Hospital-based surveillance
The CIRN SOS Network was established in 2009 to pro-
spectively monitor annual seasonal influenza VE in the 
prevention of laboratory-confirmed influenza-related 
hospitalisation in adults hospitalised in Canada [6]. In 
this 2014/15 season, the network comprises 15 adult 
academic and community hospitals in five of the 10 
Canadian provinces (namely New Brunswick, Nova 
Scotia, Quebec, Ontario, and British Columbia) account-
ing for about 9,000 adult acute-care hospital beds. 
There are no network hospitals in Canada’s three ter-
ritories. Beginning on 15 November 2014, trained SOS 
Network surveillance monitors enrolled all hospital-
ised cases of influenza diagnosed through routine test-
ing occurring as part of usual standard of care. Active 
surveillance began the week in which two hospitalised 
influenza cases were identified in the local network 
hospital or the week when the local hospital or public 
health laboratory reported two of more positive influ-
enza tests in one week. Active surveillance requires 
review of all daily admissions of adult patients (aged 16 
years and older) to medical wards (e.g. internal medi-
cine, geriatric medicine, family medicine, cardiology, 
pulmonology) and medical and coronary intensive-care 
units to identify eligible patients. Patients 16 years of 
age or older admitted with an acute respiratory illness 
(i.e. pneumonia, acute exacerbation of chronic obstruc-
tive pulmonary disease or asthma, unexplained sepsis, 
any other respiratory infection or diagnosis, or any res-
piratory or influenza-like symptom) were eligible for 
enrolment.

All eligible patients had a nasopharyngeal swab col-
lected as part of routine clinical care or by the SOS 
Network monitor for testing for influenza by reverse-
transcription polymerase chain reaction (RT-PCR) or 

viral culture in the local hospital or public health labo-
ratory according to routine local testing procedures. 
Patients were considered immunised if they reported 
receipt of a 2014/15 influenza vaccine more than two 
weeks before onset of their symptoms. Self-reported 
immunisation history was verified with the immunisa-
tion provider or an immunisation registry, providing 
that information was available. Detailed demographic 
information, medical and surgical history, history 
of present illness and hospitalisation and outcome 
details were collected from the patient and their medi-
cal record.
The study was approved by the research ethics boards 
of participating institutions and consent procedures 
followed local research ethics board requirements 
(clinical trial registration number: NCT01517191).

Estimation of influenza vaccine effectiveness
Eligible hospitalised patients admitted between 15 
November 2014 and 10 January 10 2015 for whom 
results of influenza testing and self-reported 2014/15 
influenza immunisation status were available were 
included in this interim analysis of VE. Patients with a 
positive laboratory test for influenza were defined as 
cases, while those testing negative for influenza within 
seven days of symptom onset were defined as controls.

Odds ratios (OR) for influenza vaccination among cases 
and controls were calculated and VE was estimated as 
(1 − OR) × 100% by logistic regression adjusting for age 
and presence of one or more medical comorbidities [4]. 
Overall adjusted VE and VE stratified by age (patients 
65 years or older vs patients younger than 65 years) are 
presented.

In the current interim analysis, VE estimates are not 
adjusted for site of enrolment. However, it is impor-
tant to note that the same protocol is used in all par-
ticipating sites and all enrolment is done by study 
staff trained and monitored by the central study team. 
Enrolment criteria for cases and controls, as well as 
sampling procedures, are standardised across sites.

We have included 90% CIs, as we consider these more 
appropriate than 95% CIs for our purpose. The 90% CI 
is used to test our primary objective, which has a one-
sided alternative rather than a two-sided alternative. 
More specifically, we are interested in testing the null 
hypothesis of VE ≤ 0 (vaccine is not protective) vs the 
alternative hypothesis of VE > 0 (vaccine is protective). 
We consider this is more appropriate than testing a null 
hypothesis of VE = 0 (vaccine will neither increase nor 
decrease the risk of acquiring influenza) vs the alter-
native hypothesis of VE < or > 0 (vaccine will either 
increase or decrease the risk of acquiring influenza). 
Since the first hypothesis has a one-sided alternative, 
only the lower bound of the CI matters. Since a 95% 
CI controls 2.5% type I error on each side, it will make 
our test a 2.5%-level test rather than a 5%-level test. To 
aid comparison with other studies, however, we have 
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also included 95% CIs in the table displaying the VE 
estimates.

Results
Interim estimates of influenza vaccine effectiveness
Between 15 November 2014 (week 46) and 10 January 
2015 (week 1), 600 hospitalised influenza cases and 471 
hospitalised test-negative controls were enrolled and 
included in the interim analysis. Laboratory-confirmed 
influenza cases and test-negative controls admitted to 
the SOS Network hospitals by week and virus subtype 
are shown in the Figure. Overall, 99.0% (593/599 cases 
with known subtype) of hospitalisations for laboratory-
confirmed influenza enrolled in participating hospitals 
were due to influenza A; influenza A (H3N2) accounted 
for 99.1% (n=214) of the 216 cases with known subtype.
 
Hospitalised patients with laboratory-confirmed influ-
enza were older than test-negative controls (mean age: 
77.7 (standard deviation, SD: 15.2) years vs 70.9 (SD: 
16.6) years, respectively; p < 0.001); 68.8% (n=413) of 
cases were over 75 years of age compared with only 
44.8% (n=211) of test-negative controls (p < 0.001). 
The majority of both cases and controls were female 
(54.2% (n = 325) and 52.7% (n = 248), respectively; 
p = 0.62) and had one or more underlying medical 
comorbidity (97.2% (512/527) and 97.0% (382/394), 
respectively; p = 0.85) (Table 1). A total of 399 (66.5%) 
cases and 300 (63.7%) test-negative controls reported 
receipt of the 2014/15 influenza vaccine. Among those 
for whom outcome data were available, rates of admis-
sion to an intensive-care unit (10.1% (650/497) vs 11.1% 
(35/315); p = 0.64), need for mechanical ventilation 
(4.2% (16/377) vs 4.6% (14/303); p = 0.85), and death 
(7.9% (28/356) vs 9.7% (23/237); p = 0.46) did not differ 

between patients with laboratory-confirmed influenza 
and test-negative controls.

The overall and age-stratified VE for the prevention of 
laboratory-confirmed influenza-related hospitalisa-
tion in the adults in our study are shown in Table 2. 
Overall interim VE of 2014/15 influenza vaccines in per-
sons aged 16 years and older, adjusted for age and the 
presence of one or more medical comorbidities, was 
−16.8% (90% CI: −48.9 to 8.3). Among adults 65 years 
and older, the interim adjusted VE was −25.4% (90% CI: 
−65.0 to 4.6) and among adults under 65 years of age, 
the interim adjusted VE was 10.8% (90% CI: −50.2 to 
47.0). Overall adjusted VE against confirmed influenza 
A(H3N2) was −22.0% (90% CI: −66.5 to 10.7). Among 
adults 65 years and older, the interim adjusted influ-
enza A(H3N2) VE was −32.9% (90% CI: −90.0 to 7.0) 
and among adults younger than 65 years of age, the 
interim adjusted VE was 7.5% (90% CI: −78.3 to 52.0).

Discussion
The 2014/15 influenza season in Canada has been 
dominated by circulation of influenza A(H3N2) viruses 
[1] and this is consistent among hospitalised influenza 
cases admitted to SOS Network hospitals. Genetic 
and antigenic characterisation of circulating influenza 
strains by the National Microbiology Laboratory (NML) 
in Winnipeg, Manitoba, Canada has demonstrated a 
predominance of drifted influenza A(H3N2) strains, 
indicating a poor match between the circulating influ-
enza A(H3N2) virus and the 2014/15 A(H3N2) northern 
hemisphere influenza vaccine strain [1,3]. Overall, less 
than 1% of viruses characterised were well matched 
to A/Texas/50/2012, the A(H3N2) component of the 
2014/15 influenza vaccines. Of 55 A(H3N2) viruses 

Figure
Laboratory-confirmed influenza cases and test-negative controls admitted to hospitals of the Serious Outcomes Surveillance 
Network of the Canadian Immunization Research Network, by week and virus subtype, 15 November 2014–10 January 2015 
(n=1,071)
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tested by haemagglutinin inhibition assay, only one  
virus was antigenically similar to A/Texas/50/2012. 
Five viruses showed reduced antibody titres to A/
Texas/50/2012 and 49 were antigenically similar to 
A/Switzerland/9715293/2013. Among 250 influenza 
A(H3N2) viruses genetically characterised by sequence 
analysis, 249 belonged to a drifted genetic group pre-
dicted to have reduced titres to the vaccine strain A/
Texas/50/2012 [1].

Our interim VE estimates derived from influenza-
related hospitalisations from 15 November 2014 to 
January 10, 2015 demonstrate overall lack of effec-
tiveness of the 2014/15 influenza vaccine for the pre-
vention of influenza-related hospitalisation in adults. 
While the relationship between VE and antigenic 

match is not always clear, and VE cannot be predicted 
directly from virological surveillance, our results might 
have been anticipated given that over 99% of circu-
lating A(H3N2) strains characterised by the NML have 
been antigenically drifted from the A(H3N2) vaccine 
strain, and were similar to the antigenically distinct 
A/Switzerland/9715293/2013, which is the  A(H3N2) 
component recommended for the 2015 southern hemi-
sphere vaccine [1,7]. Our overall interim influenza 
A(H3N2) VE of −22% (90% CI: −66.5 to 10.7) is lower 
than the interim VE against influenza A(H3N2) labora-
tory-confirmed influenza associated with medically 
attended acute respiratory illness reported in the US 
(22% (95% CI: 5 to 35) [2] for a variety of reasons. Most 
importantly, although both Canada and the US have 
experienced early influenza seasons characterised by 

Table 1
Characteristics of laboratory-confirmed influenza cases (n = 600) and test-negative controls (n = 471) included in the interim 
analysis of 2014/15 influenza vaccine effectiveness, Serious Outcomes Surveillance Network of the Canadian Immunization 
Research Network, 15 November–10 January 2015

Characteristics
Cases

n = 600
n (%)a

Controls
n = 471
n (%)a

Total
n = 1,071

n (%)a
P valueb

Mean age (SD); range 77.7 (15.2) years; 18–105 70.9 (16.6) years; 19–101 74.7 (16.2) years; 18–105 < 0.001
Age group
16–49 years 42 (7.0) 55 (11.7) 97 (9.1)

< 0.001
50–64 years 41 (6.8) 79 (16.8) 120 (11.2)
65–75 years 104 (17.3) 126 (26.8) 230 (21.5)
> 75 years 413 (68.8) 211 (44.8) 624 (58.3)
Sex
Female 325 (54.2) 248 (52.7) 573 (53.5) 0.62
Inclusion criteria at enrolment 
Pneumonia 179 (29.8) 223 (47.3) 402 (37.5) < 0.001
Acute exacerbation of COPD or asthma 82 (13.7) 121 (25.7) 203 (19.0) < 0.001
Unexplained sepsis 15 (2.5) 25 (5.3) 40 (3.7) 0.02
Any other acute respiratory illnessc 414 (69.0) 188 (39.9) 602 (56.2) < 0.001
Invasive pneumococcal disease 1 (0.2) 6 (1.3) 7 (0.7) 0.05
One or more medical comorbiditiesd 512/527 (97.2) 382/394 (97.0) 894/921 (97.1) 0.85
Received 2014/15 influenza vaccinee

All age groups 399 (66.5) 300 (63.7) 699 (65.3) 0.37
16–49 years 13 (31.0) 22 (40.0) 35 (36.1) 0.40
50–64 years 21 (51.2) 44 (55.7) 65 (54.2) 0.70
65–75 years 70 (67.3) 86 (68.3) 156 (67.8) 0.88
> 75 years 295 (71.4) 148 (70.1) 443 (71.0) 0.78
Course in hospitald

Admitted to intensive-care unit 50/497 (10.1) 35/315 (11.1) 85/812 (10.5) 0.64
Required mechanical ventilation 16/377 (4.2) 14/303 (4.6) 30/680 (4.4) 0.85
Died in hospital 28/356 (7.9) 23/237 (9.7) 51/593 (8.6) 0.46

COPD: chronic obstructive pulmonary diseas; SD: standard deviation.
a Unless otherwise indicated.
b Cases vs controls.c Includes those with any other respiratory infection or diagnosis; or any respiratory or influenza-like symptom (e.g. 

dypsnoea, cough, sore throat, myalgia, arthralgia, fever).
d Data on medical comorbidities and course in hospital are reported as rates among those with available data. The denominator represents 

the number of patients from whom this data point was available.
e The denominators are the numbers in the respective age group.
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dominant circulation of influenza A(H3N2), only approx-
imately two thirds of circulating A(H3N2) viruses in the 
US are genetically and antigenically drifted from the 
2014/15 vaccine strain compared with more than 99% 
of circulating strains in Canada [1,2,8]. Both the US 
and Canadian interim VE estimates reported thus far 
have assessed VE against laboratory-confirmed medi-
cally attended acute respiratory illness in the commu-
nity among both children and adults and thus might 
be predicted to be higher than our estimates of VE in 
the prevention of influenza-associated hospitalisation 
in predominantly elderly patients with medical comor-
bidities. While only 14% of cases included in the US 
VE analysis and 16% of cases in the Canadian Sentinel 
Physician Surveillance Network analysis were 65 years 
or older, 69% of our hospitalised cases were over the 
age of 75 years and 97% of adults in our study popu-
lation had medical comorbidities, which put them at 
increased risk of influenza complications [2,3]. Point 
estimates of overall adjusted VE in adults younger than 
65 years of age in our study were more comparable to 
those reported in the US (10.8% in our study vs 16% in 
18–49 year-olds in the US) and in Canada (6% in 20–64 
year-olds), although none of these estimates were sta-
tistically significant [2,3].

Canada last experienced an influenza A(H3N2)-
dominant influenza season in 2012/13. During that 

season, only 47% of hospitalised laboratory-confirmed 
influenza patients in the SOS Network were over the 
age of 75 years and 92% had medical comorbidities, 
compared with 69% of cases over the age of 75 years 
and presence of comorbidities in 97% this year [9]. The 
percentage of patients in 2012/13 requiring admission 
to an intensive-care unit, requiring mechanical ventila-
tion, or dying as a result of influenza was similar to, 
but marginally higher than, the current season (15% 
vs 11%; 9% vs 4%; and 9% vs 8%, respectively), pos-
sibly reflecting reduced intensity of care in the elderly 
individuals this season [9]. During the 2012/13 season, 
VE for the prevention of influenza A(H3N2)-associated 
hospitalisation was 38% [9]. While circulating A(H3N2) 
isolates during the 2012/13 season were antigenically 
similar to the A/Victoria/361/2011 vaccine strain, they 
were antigenically distinct from the egg-adapted vac-
cine strain used in vaccine production, potentially 
accounting for the observed suboptimal VE [10].

As hospital care for adults is provided in more than one 
hospital in most cities across Canada, the population-
base, or catchment, for hospitals participating in the 
SOS Network cannot be readily assessed. We do, how-
ever, assess the representativeness of the cases admit-
ted to SOS Network hospitals by comparing them to all 
hospitalised cases reported to the Public Health Agency 
of Canada through available surveillance mechanisms, 

Table 2
Interim estimates of 2014/15 influenza vaccine effectiveness in the prevention of laboratory-confirmed influenza-related 
hospitalisation in adults from the Serious Outcomes Surveillance Network of the Canadian Immunization Research 
Network, 15 November 2014–January 10, 2015 (n=1,071)

 Cohort Vaccine effectiveness estimate 
% 90% CI 95% CI

Unadjusted 
All strains  
Overall −13.1 −39.9 to  8.5 −45.7 to 12.1
Age ≥ 65 years −5.7 −35.9 to  17.8 −42.6 to 21.6
Age < 65 years 28.5 −13.7 to  55.1 −24.3 to 58.9
Confirmed A(H3N2)
Overall −14.8 −52.8 to 13.8 −61.4 to 18.4
Age ≥ 65 years −9.6 −53.2 to  21.6 −63.4 to 26.5
Age < 65 years 17.6 −53.3 to  55.7 −72.7 to 60.7
Adjusteda 
All strains
Overall −16.8 −48.9 to  8.3 −56.0 to 12.5
Age ≥ 65 years −25.4 −65.0 to 4.6 −73.8 to 9.5
Age < 65 years 10.8 −50.2 to 47.0 −66.0 to 52.1
Confirmed A(H3N2)
Overall −22.0 −66.5 to  10.7 −76.8 to 15.9
Age ≥ 65 years −32.9 −90.0 to 7.0 −103.5 to 13.2
Age < 65 years 7.5 −78.3 to 52.0 −102.2 to 57.7

CI: confidence interval.
a Adjusted for age and presence of one or more medical comorbidities [4].
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most notably, reporting from the provincial and territo-
rial governments. Each season, the strain distribution 
of hospitalised cases enrolled across the SOS Network 
as well as the age distribution, immunisation coverage 
rates, and outcomes is comparable to that reported 
by the Public Health Agency of Canada in Canada’s 
FluWatch, providing reassurance that the estimates of 
VE generated by the SOS Network should be generalis-
able in Canada.

Our findings are subject to several limitations. Because 
large numbers of patients are needed to demonstrate 
statistical significance when VE estimates are low, our 
estimates of VE in adults are imprecise and it is possi-
ble that low, but statistically significant, effectiveness 
of the 2014/15 vaccine is expected to be demonstrated 
as the accumulated sample size grows during the 
remainder of the influenza season. Because the influ-
enza season thus far has been characterised by almost 
exclusive circulation of a drifted influenza A(H3N2) 
virus in Canada, it is possible that end-of-season VE 
estimates may differ if circulation of influenza A(H1N1) 
or influenza B viruses occurs later this season. Limited 
characterisation of influenza A(H1N1) and influenza B 
strains circulating in Canada thus far suggest a good 
match to vaccine strains [1]; thus vaccine recipients 
may still benefit from protection against these strains 
should they begin to circulate later in the season. In 
that case, fully adjusted end-of-season VE estimates 
may be higher than our interim estimates. Because 
estimates have not yet been fully adjusted for a variety 
of potential confounding factors particularly important 
for elderly patients (e.g. frailty) and a final analysis 
using a matched case–control design in which cases 
will be matched with controls by hospital site, age 
strata (< 65 years vs ≥ 65 years) and date of admission 
has not yet been performed, the final matched and 
fully adjusted estimates might differ from the interim 
partially adjusted estimates presented here. Matching 
is not feasible at the stage of the interim analysis and is 
therefore conducted as an unmatched analysis. Finally, 
because for some subjects contributing to the current 
interim estimates, the self-reported influenza immuni-
sation status could not be verified using the immuni-
sation provider or an immunisation registry, it cannot 
be fully excluded that some misclassification may 
have occurred. However, based on our experiences in 
prior seasons, there is high concordance between self-
report and provider-reported immunisation status, so 
the expected impact of misclassification is expected to 
be very low.

Using data from 15 November to 10 January 2015, the 
demonstrated lack of effectiveness of the 2014/15 sea-
sonal influenza vaccines for the prevention of influ-
enza-associated hospitalizations in adults, particularly 
in adults over the age of 65 years, highlights the impor-
tance of employing additional strategies to control and 
prevent the spread of influenza, such as frequent hand 
cleansing, encouraging people to stay home when sick 
and encouraging proper cough etiquette. Furthermore, 

it is critical that healthcare providers consider a diag-
nosis of influenza in all patients presenting with acute 
respiratory illness irrespective of immunisation his-
tory and test patients for influenza as appropriate. 
Healthcare providers should be aware that hospital-
ised adults with laboratory-confirmed influenza fre-
quently do not present with influenza-like-illness [11]. 
Thus, they should test for influenza and implement 
contact and droplet precautions for all patients being 
admitted to hospitals with an acute respiratory illness 
during the influenza season while awaiting results, in 
order to minimise nosocomial influenza transmission.

Appropriate use of antiviral medication in the treat-
ment of suspected cases of influenza is critical in 
seasons characterised by a low VE, such as the cur-
rent season in Canada. In order to reduce severe com-
plications such as hospitalisation and potential death 
among vulnerable individuals, the Association of 
Medical Microbiology and Infectious Disease Canada 
recommends the prompt use of neuraminidase inhibi-
tors (oseltamivir or zanamivir) in hospitalised patients, 
patients with progressive, severe or complicated dis-
ease, and patients at high risk of complications from 
influenza regardless of their vaccination status [12]. 
Because the benefit of treatment with antiviral medica-
tions is maximal when treatment is started early in the 
course of illness, ideally within 48 hours of symptom 
onset, healthcare providers should maintain a high 
index of suspicion of influenza in patients present-
ing with acute respiratory illness, irrespective of their 
immunisation status, and should start antivirals empir-
ically while awaiting influenza testing [12].

While the relationship between vaccine strain and cir-
culating strain mismatch is not fully understood and 
variable effectiveness by match has been observed in 
past seasons, the suboptimal VE observed in the cur-
rent season and in prior seasons with significant mis-
match between circulating viruses and vaccine strains 
reflects, at least in part, the challenge in current vac-
cine technologies, which require determination of the 
vaccine composition months ahead of the influenza 
season and highlights the urgent need for the con-
tinued development of new vaccine technologies [7]. 
Stakeholders must continue to refine key elements 
that must be considered to optimise vaccine strain 
selection and vaccine manufacturers should strive to 
improve vaccine formulations to optimise cross-pro-
tection, particularly for influenza A(H3N2) viruses [13]. 
While influenza vaccination remains the most impor-
tant means of preventing influenza, ongoing assess-
ment of VE and provision of mid-season VE estimates 
for the prevention of influenza-related hospitalisa-
tion in adults is critical to understanding the periodic 
impact of circulating and vaccine strain mismatch on 
vaccine performance and to inform public health com-
munication with respect to adjunctive preventive strat-
egies, particularly in years of suboptimal VE. 
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