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The effectiveness of the 2012/13 trivalent seasonal
influenza vaccine (TIV) was assessed using a test-
negative case-—control study of patients consulting
primary care with influenza-like illness in the United
Kingdom. Strain characterisation was undertaken on
selected isolates. Vaccine effectiveness (VE) against
confirmed influenza A(H3N2), A(HiN1) and B virus
infection, adjusted for age, sex, surveillance scheme
(i.e. setting) and month of sample collection was 26%
(95% confidence interval (Cl): -4 to 48), 73% (95%
Cl: 37 to 89) and 51% (95% Cl: 34 to 63) respectively.
There was an indication, although not significant, that
VE declined by time since vaccination for influenza
A(H3N2) (VE 50% within three months, 2% after three
months, p=o0.25). For influenza A(H3N2) this is the sec-
ond season of low VE, contributing to the World Health
Organization (WHO) recommendation that the 2013/14
influenza vaccine strain composition be changed to an
A(H3N2) virus antigenically like cell-propagated pro-
totype 2012/13 vaccine strain (A/Victoria/361/2011).
The lower VE seen for type B is consistent with anti-
genic drift away from the 2012/13 vaccine strain. The
majority of influenza B viruses analysed belong to the
genetic clade 2 and were antigenically distinguishable
from the 2012/13 vaccine virus B/Wisconsin/1/2010
clade 3. These findings supported the change to the
WHO recommended influenza B vaccine component for

2013/14.
Introduction

The 2012/13 influenza season in the United Kingdom
(UK) was unusually long with elevated levels of activity
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persisting from week 5o to 16. In England, Northern
Ireland and Wales, the season was dominated ini-
tially by circulation of influenza B virus, with school
outbreaks in the period before Christmas. This was
followed by influenza A(H3N2) virus circulation par-
ticularly in the New Year and spring with influenza
outbreaks in often highly vaccinated care home pop-
ulations [1]. Scotland presented a different picture
with influenza activity initially dominated by influenza
A(H3N2) followed by influenza B virus circulation.

The occurrence of late season influenza A outbreaks in
much of the UK some months after the completion of
the 2012/13 influenza vaccine campaign led to ques-
tions being raised about waning intra-seasonal vac-
cine protection. A similar observation of late season
influenza A(H3N2) outbreaks in care home settings in
2011/12 was accompanied by the observation of sig-
nificant intra-seasonal waning in protection for those
vaccinated more than three months previously [2].
Trivalent seasonal influenza vaccine (TIV) in 2012/13
included an A/California/7/2009 (HiN1)pdmog-like
virus, an A/Victoria/361/2011 (H3N2)-like virus and a
B/Wisconsin/1/2010-like virus (Yamagata lineage). In
2012/13, vaccine uptake was 73.4% in those aged over
65 years and 51.3% in risk groups with individuals aged
under 65 years in England [1].

Mid-season estimates from the UK and elsewhere were
published in January 2013 with vaccine effectiveness
(VE) against all influenza types ranging from 45% in
Canada to 50% in a European study and 51% in the UK



TABLE 1

Reference influenza B haemagglutinin 1 sequences used in phylogenetic analysis

Sequence
source

Segment ID/

Virus isolate Segment

Accession number

Country

Collection date

(year-month-

Originating
laboratory

Submitting
laboratory

day)
. Wisconsin State Centers for Disease

B/Wisconsin/o1/2010 HA GIS.AID EPI271600 United 2010-02-20 Laboratory of Control and
EpiFlu States . X

Hygiene Prevention

. National Institute

. GISAID . Health Protection :

B/Estonia/55669/2011 HA EpiFlu EPI319345 Estonia 2011-03-14 Inspectorate Estonia for Medical

Research
. National Institute
B/Odessa/3886/2010 HA GIS.AID EPI271913 Ukraine 2010-03-19 Ministry of.Health of for Medical
EpiFlu Ukraine
Research

B/Florida/4/06 HA GenBank CYo73895 N/A N/A N/A N/A
B/HongKong/330/2001 HA GenBank A)783379 N/A N/A N/A N/A
B/Victoria/2/87 HA GenBank CYo18757 N/A N/A N/A N/A
B/Yamagata/16/88 HA GenBank CY018765 N/A N/A N/A N/A
B/Malaysia/2506/2004 HA GenBank Y038287 N/A N/A N/A N/A
B/Victoria/304/2006 HA GenBank EU124261 N/A N/A N/A N/A
B/Brisbane/60/2008 HA GenBank Fj766840 N/A N/A N/A N/A

ID: identity; GISAID: Global Initiative on Sharing Avian Influenza Data; HA: haemagglutinin; N/A: not applicable.

[3-5]. This study presents the end-of-season VE for the
2012/13 seasonal TIV in preventing medically attended
confirmed influenza A(H3N2), A(HiN1)pdmog and B
virus infection using the established primary care sen-
tinel swabbing surveillance schemes in the UK [2,3,6].
It also examines the protective effect of vaccination
measured at different points during the season and by
time since vaccination, to determine if there is any evi-
dence of intra-seasonal waning protection.

Methods

Study population and period

Data were derived from five primary care influenza
sentinel swabbing surveillance schemes in the UK from
England (two schemes), Northern Ireland, Scotland,
and Wales. Details of the Royal College of General
Practitioners (RCGP), Public Health England (PHE)
Specialist Microbiology Network (SMN), Public Health
Agency (PHA) of Northern Ireland, Health Protection
Scotland (HPS) and Public Health Wales swabbing
schemes have been published previously [7].

The study period ran from 1 October 2012 to 24 April
2013. Patients were swabbed as part of clinical care,
with verbal consent. Cases were defined, as persons
presenting during the study period in a participat-
ing general practitioner (GP) practice with an acute
influenza-like illness (ILI) who were swabbed and then
tested positive for influenza A or B. ILI was defined as
an individual presenting in primary care with an acute
respiratory illness with physician-diagnosed fever or
complaint of feverishness. Controls were individu-
als presenting with ILI in the same period who were
swabbed and tested negative for influenza.

A standardised questionnaire was completed by the
GP responsible for the patient during the consultation.
Demographic, clinical and epidemiological information
was collected from cases and controls, including date
of birth, sex, defined underlying clinical risk group,
date of onset of respiratory illness, date of specimen
collection, and influenza vaccination status for the
2012/13 season with vaccination dates.

Laboratory methods

Laboratory confirmation was undertaken using real-
time polymerase chain reaction (RT-PCR) assays
capable of detecting circulating influenza A viruses,
influenza B viruses and other respiratory viruses [8,9].
Samples in England were sent to the PHE Microbiology
Services, Colindale (RCGP scheme) or one of the spe-
cialist PHE microbiology laboratories (SMN scheme).
Samples in Northern Ireland were sent to the Regional
Virus Laboratory, Belfast, in Scotland to the West of
Scotland Specialist Virology Centre, Glasgow (HPS
scheme), and in Wales to the Public Health Wales
Specialist Virology Centre, Cardiff.

Further strain characterisation was also performed.
Influenza viruses were isolated in Madin-Darby canine
kidney (MDCK) or MDCK-SIAT1 cells from all RT-PCR
positive samples from England as previously described
[10]. Virus isolates with a haemagglutination titre 240
were then characterised antigenically using post-infec-
tion ferret antisera in haemagglutination inhibition
(HI) assays, with guinea pig (A(H3N2) viruses) or tur-
key (A(HiN1)pdmog and influenza B viruses) red blood
cells [11]. Nucleotide sequencing of the HA1 region of
the haemagglutinin (HA) gene of a subset of influenza
B viruses was performed (primer sequences available
on request), and phylogenetic trees were constructed
with a neighbour-joining algorithm available in the
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FIGURE 1

Swabbing results in the United Kingdom, week 40 2012 to week 16 2013* (n=4,649 individuals)
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2 Corresponding to the period from 1 October 2012 to 24 April 2013.

Mega 4.0.1 software (http://www.megasoftware.net).
Influenza B samples were selected for sequencing to
be representative of the range of patient’s age, date of
sample collection, geographical location, and antigenic
characterisation of the influenza B virus isolate, if per-
formed. HA sequences from reference strains used
in the phylogenetic analysis were obtained from the
National Center for Biotechnology Information (NCBI)
GenBank and EpiFlu database of the Global Initiative
on Sharing Avian Influenza Data (GISAID) (Table 1).

Statistical methods

Persons were defined as vaccinated if the date of vacci-
nation with the 2012/13 TIV was 14 or more days before
onset of illness. Those in whom the period between
vaccination and onset of illness was less than 14 days
were excluded from analysis. If the date of vaccination
was missing, as the 2012/13 campaign occurred before
influenza circulation was common, it was assumed that
TIV vaccination was more than 14 days before onset
date. Those with a missing date of onset or an onset
date more than seven days before the swab was taken
were excluded.

VE was estimated by the test-negative case—control
(TNCC) design [12]. In this design VE is calculated as 1 -
(oddsratio) obtained using multivariable logistic regres-
sion models with influenza A or influenza B PCR results
as outcomes and seasonal vaccination status as the
linear predictor. Influenza A results were also further
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categorised for A(H3N2) and A(H1iN1)pdmog viruses. In
the analyses evaluating VE for a specific type or strain,
those positive for other types were excluded. Age
(coded into five standard age groups, <5, 5—-14, 15—44,
45—-64 and 065 years), sex, clinical risk group, surveil-
lance scheme (RCGP, SMN, PHA of Northern Ireland,
HPS, Public Health Wales) and date of sample collec-
tion (month) were investigated as potential confound-
ing variables. To investigate whether the VE changed
in relation to time since vaccination analyses stratify-
ing VE by time since vaccination (<3 months - i.e. 91
days -, =3 months) and by period (October to January,
February to April) were undertaken. Where date of vac-
cination was not given, time since vaccination was
estimated based on assuming vaccination occurred at
the median vaccination date of 20 October 2012, and
also treated as missing in a sensitivity analysis. To test
for the significance of changes in VE with time since
vaccination, the multivariable logistic regression was
performed in vaccinated individuals with days since
vaccination (between vaccination and symptom onset
date) included as a continuous variable and with the
binary variable of <3 months and 23 months since vac-
cination. VE was also assessed stratified by age and
scheme with differences in VE tested by a likelihood
ratio test between groups where numbers were not
too low for a precise estimate. All statistical analyses
were carried out in Stata version 12 (StataCorp, College
Station, Texas).



FIGURE 2

Monthly influenza positivity rates by country, United
Kingdom, 2012/13 influenza season (n=4,649 individuals)
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Results

A total of 4,649 individuals were swabbed in primary
care during the study period and had a laboratory
result available. Figure 1 shows the numbers of swabs
and swab results over the study period and Figure 2
shows positivity rates for England/Wales, Northern
Ireland and Scotland during 2012/13, indicating the
different timing of influenza A and B virus circulation
in Scotland to the rest of the UK. For the VE analysis
two individuals were excluded due to an inconclusive
result, 350 due to a missing symptom onset date, 839
because they were swabbed more than seven days
after symptom onset, 143 due to missing vaccination
status and 29 because they were vaccinated within
14 days of onset. The details of the 3,286 individuals
remaining in the study are given in Table 2 according to

the swab result. Positivity rates differed significantly
by all variables in this table.

Strain characterisation

Antigenic analysis by HI assay of influenza A(H3N2)
viruses isolated from positive samples submitted
through the RCGP scheme, demonstrated that these
viruses were antigenically homogeneous, and closely
related antigenically («fourfold differences in HI assays
for all 89 tested) to the cell-propagated H3N2 vaccine
strain, A/Victoria/361/2011 [1]. The relatively fewer
influenza A(H1iN1)pdmog viruses isolated in 2012/13
were closely related antigenically to the A(H1N1)
pdmog 2012/13 vaccine strain, A/California/7/2009,
though six of thirty isolates did show reduced reactiv-
ity in antigenic characterisation assays with antiserum
raised against influenza A/California/7/2009 (>fourfold
difference in HI assays).

Of the 2012/13 UK influenza B viruses analysed, the
majority (411/482, 85%) were characterised as belong-
ing to the B/Yamagata/16/88-lineage, as was the
2012/13 influenza B vaccine strain, B/Wisconsin/1/2010
(Figure 3). Genetically, the HA genes of B-Yamagata
2012/13 strains fell within two HA genetic clades (clade
2 and 3). The majority of influenza B UK viruses ana-
lysed belonged to genetic clade 2 (Figure 3), and were
antigenically distinguishable from the 2012/13 vac-
cine virus, B/Wisconsin/1/2010 clade 3. Of the 193
B/Yamagata-lineage viruses analysed antigenically,
only 20 (10.3%) were antigenically similar to the B/
Wisconsin/1/2010 vaccine component. The majority
showed reduced reactivity in antigenic characterisa-
tion assays with antiserum raised against influenza
B/Wisconsin/1/2010, with 65 (33.7%) showing a four-
fold difference and 108 (56.0%) a greater than fourfold
difference.

Model fitting for vaccine effectiveness
estimation

When estimating vaccine effects, age group, sex, time
period (defined by month of sample collection) and sur-
veillance scheme were adjusted for in a multivariable
logistic regression model. Although all these variables,
except sex, were significantly associated with having
a positive swab, only age group was a confounder for
the vaccine effects (changed the estimate by more than
5%). Information on risk group was missing for 182 of
3,286 samples (5.5%) and was therefore not included
in the final model. If risk group was included, it was
found not to be associated with being positive and the
VE estimates remained similar.

Tables 3 and 4 show VE estimates against influenza
A(H3N2), A(HiN1)pdmog and B according to vaccination
status and time since vaccination and period.

Vaccine effectiveness against influenza A
infection

The adjusted VE of TIV against influenza A was 35%
(95% confidence interval (Cl): 11 to 53), however this
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differed for influenza A(H3N2) and A(H1iN1)pdmog. For
influenza A(H1iN1)pdmog overall VE was 73% (95% Cl:
37 to 89) compared to 26% (95% Cl: -4 to 48) for influ-
enza A(H3N2).

For influenza A(HiN1)pdmog, VE showed evidence of a
decline by time since vaccination (Table 4). For influ-
enza A(H3N2), there was also evidence of a decline in VE
from 50% (95% Cl: 16 to 71) within three months of vac-
cination to 2% (95% Cl: -49 to 36) after three months.
This decline was not, however statistically significant
(p=0.25) and was less apparent when looking at VE by
period (Table 3). Assessing time since vaccination with

TABLE 2

those with a missing date of vaccination excluded gave
similar results with a decline from 100% (95%Cl: 56
to 100) to 63% (95% Cl: -7 to 87) for influenza A(H1N1)
pdmog and from 41% (95%Cl:0 to 66) to 5% (95% Cl:
-51 to 41) for influenza A(H3N2).

The adjusted age-specific estimate for influenza A
protection was lower in the oldest age group (265
years compared to other ages) (Table 4), however, the
observed differences were not significant. VE in the
vaccine target group (aged 265 years or in a risk group)
was 13% (95% Cl:-44 to 67) due to the low VE esti-
mate in those aged 265 years. VE also showed some

Details for influenza A and B cases and controls, United Kingdom, October 2012-April 2013 (n=3,286 individuals)

Total cases and Controls Influenza B Influenza A A(H1N1) pdmog  A(H3N2) cases
controls® (N=1,956) cases (N=827)® cases (N=506)> cases (N=127) (N=354)
n (o/o) n (o/o) n (O/o) n (O/o) n (0/0)

Age group (years)
<5 294 214 (72.8) 50 (17.0) 31 (10.5) 10 (3.4) 19 (6.5)
5-14 406 185 (45.6) 172 (42.4) 49 (12.1) 10 (2.5) 35 (8.6)
15-44 1,485 884 (59.5) 341 (23.0) 261 (17.6) 74 (5.0) 176 (11.9)
45-64 822 471 (57.3) 229 (27.9) 123 (15.0) 31(3.8) 85 (10.3)
265 268 196 (73.1) 32 (11.9) 40 (14.9) 1(0.4) 38 (14.2)
Missing 11 6 (54.5) 3(27.3) 2 (18.2) 1(9.1) 1(9.1)
Sex
Male 1,321 748 (56.6) 355 (26.9) 219 (16.6) 50 (3.8) 157 (11.9)
Female 1,919 1,179 (61.4) 463 (24.1) 279 (14.5) 72 (3.8) 194 (10.1)
Missing 46 29 (63.0) 9 (19.6) 8 (17.4) 5 (10.9) 3(6.5)
Surveillance scheme
RCGP 1,535 920 (59.9) 397 (25.9) 219 (14.3) 72 (4.7) 147 (9.6)
SMN 408 274 (67.2) 69 (16.9) 65 (15.9) 16 (3.9) 30 (7.4)
HPS 1,086 653 (60.1) 265 (24.4) 170 (15.7) 32 (2.9) 132 (12.2)
Public Health Wales 87 31(35.6) 39 (44.8) 17 (19.5) 3(3.4) 14 (16.1)
PHA of Northern Ireland 170 78 (45.9) 57 (33.5) 35 (20.6) 4 (2.4) 31 (18.2)
Risk group
No 2,488 1,432 (57.6) 669 (26.9) 388 (15.6) 108 (4.3) 261 (10.5)
Yes 616 419 (68.0) 115 (18.7) 84 (13.6) 9 (1.5) 70 (11.4)
Missing 182 105 (57.7) 43 (23.6) 34 (18.7) 10 (5.5) 23 (12.6)
Interval symptom onset-sample (days)
0-1 442 279 (63.1) 79 (17.9) 84 (19.0) 20 (4.5) 59 (13.3)
2-4 1,810 1,016 (56.1) 496 (27.4) 299 (16.5) 79 (4.4) 205 (11.3)
5-7 1,034 661 (63.9) 252 (24.4) 123 (11.9) 28 (2.7) 90 (8.7)
Vaccination status
Unvaccinated 2,752 1,577 (57.3) 747 (27.1) 431 (15.7) 120 (4.4) 291 (10.6)
Vaccinated (14-91 days ago©) 292 226 (77.4) 43 (14.7) 23 (7.9) 0 (0.0) 20 (6.8)
Vaccinated (>91 days ago®) 242 153 (63.2) 37 (15.3) 52 (21.5) 7 (2.9) 43 (17.8)

HPS: Health Protection Scotland; PHA: Public Health Agency; RCGP: Royal College of General Practitioners’ surveillance scheme; SMN: PHE

Specialist Microbiology Network.

Numbers and row percentages (to indicate positivity ratesa) are shown. For example of those 294 swabbed aged <5 years, 72.8% were

negative, 17.0% had influenza B and 10.5% had influenza A.

Differences between cases and controls for all variables in this table were statistically significant, chi-squared test.

2 Two individuals positive for influenza A(H3N2) and B and one individual positive for A(HiN1)pdmog and B, are included in both the influenza
B and influenza A columns. For the totals in this column, these individuals are only counted once.

® 25 influenza A cases were of unknown strain, these are included in influenza A VE analysis but not the strain specific analyses. Also two
individuals positive for influenza A(H3N2) and B and one individual positive for A(HiN1)pdmog and B are included in both the influenza B
and influenza A columns, which is why the total adds to 3,289 for controls, influenza A and influenza B.

¢ Where a date of vaccination was missing (n=150) this was estimated by assuming vaccination was on 20 October 2012, the median time of

vaccination in controls with onset in 2013.
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FIGURE 3

Phylogenetic analysis with sequences from reference viruses downloaded from NCBI GenBank and GISAID EpiFlu
databases of influenza B sequences derived from patients in the United Kingdom, 2012/13 influenza season
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United Kingdom 2012/13 sequences are shown in bold; the 2012/13 vaccine strain is boxed. Branch lengths are drawn to scale. Amino acid
changes characteristic of genetic clades are marked in the tree.
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TABLE 3

Adjusted vaccine effectiveness estimates based on samples positive (cases, N=1,330) and negative (controls, N=1,956) for
influenza according to vaccination status, United Kingdom, October 2012-April 2013

Vaccination Number of cases? and controls Adjusted VE% (95% Cl) by influenza type®
Influenza A Influenza Influenza
tat oo . .
status B:A:H1N1:H3N2:Con Influenza B f——" A(H1N1)pdmog A(H3N2)
No 747:431:120:291:1,577
Oct 2012—-Apr 2013 i 51 (34 to 63) 35 (11 to 53) 73 (37 to 89) 26 (-4 to 48)
Yes 80:75:7:63:379
No 518:245:58:170:1,092
Oct 2012-Jan 201 27t0 6 11t0 6 82 (22 to 96 8(-4to6
J 3 Yes 49:20:2:24:248 49 (27 to 64) 44 ( 5) ( 96) 38 (-4 to 63)
No 229:186:62:121:485
Feb 2013-Apr 201 22 t0 72 1(-10to 68 (6to8 23 (-31to
3-Apr 2013 Yes 31:46:5:39:131 53 ( 72) 31 ( 47) ( 9) 3 (:31t0 54)

A: influenza A; B: influenza B; Cl: confidence interval; con: control; HiN1: influenza A(HiN1)pdmog; H3N2: influenza A(H3N2); VE: vaccine
effectiveness.

2 Because two individuals positive for influenza A(H3N2) and B, and one individual positive for A(HiN1)pdmog and B are included in both the
influenza B and influenza A cases, summing up the cases presented in this column amounts to 1,333 instead of 1,330.

® Adjusted for age group, sex, month of sample collection and surveillance scheme.

TABLE 4

Adjusted vaccine effectiveness estimates for influenza by age, surveillance scheme and by time since vaccination, United
Kingdom, October 2012-April 2013

Adjusted VE*% (95% Cl) by influenza type

Influenza B Influenza A overall Influenza A(HiN1)pdmog Influenza A(H3N2)

Age (in years)

<5 n too low® n too low® n too low® n too low®
5—14 74 (1t0 93) n too low® n too low® n too low®
15—44 68 (46 to 82) 54 (21 to 73) 83 (28 to 96) 40 (-7 to 66)
45-64 34 (-1t0 57) 37 (-10 to 63) 90 (20 t0 99) 32 (-27 to 63)
All <65 50 (32 to 63) 43 (19 to 61) 76 (40 to 95) 35 (3 to 56)
265 65 (18 to 85) -19 (-217 to 55) n too low® -14 (-206 to -57)
265 or in a risk group 46 (18 to 65) 13 (-44 to 47) 60 (-62 to 90) 11 (-53 to 49)
Scheme

RCGP 46 (14 to 64) 57 (25 to 75) 74 (15 t0 92) 50 (8 to 73)
SMN 49 (-48 to 82) -22 (-246 to -56) n too low® n too low®
HPS 44 (9 to 66) 32 (-16 to 60) 84 (-23t0 98) 16 (-47 to 52)
Public Health Wales 94 (30 t0 99) n too low® n too low® n too low®
PHA of Northern Ireland 81 (21to 95) n too low® n too low® n too low®
Time since vaccination

<3 months 57 (37 to 70) 56 (28 to 73) 100 (66 to 100)° 50 (16 to 71)
>3 months 42 (12 to 61) 15 (-25 t0 42) 56 (-6 to 82) 2 (-49 to 36)

Cl: confidence interval; HPS: Health Protection Scotland; PHA: Public Health Agency; RCGP: Royal College of General Practitioners’
surveillance scheme; SMN: Public Health England Specialist Microbiology Network, VE: vaccine effectiveness.

2 Adjusted for age group, sex, month of sample collection and surveillance scheme.

® Number of vaccinated cases/controls too low to give an estimate with meaningful precision (95% Cl lower end <-200 and upper end »>80).
¢ Unadjusted Cornfield 95% CI.
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variability across the schemes although this difference
was not significant.

Vaccine effectiveness against influenza B infection
The adjusted VE of TIV against influenza B was 51%
(95% Cl: 34 to 63). VE was 57% within three months
of vaccination and non-significantly lower at 42% after
three months (Table 4). VE did not vary by age group
or scheme.

Discussion

In this study we found moderate effectiveness of
2012/13 TIV against laboratory-confirmed influenza B
and good protection against influenza A(HiN1)pdmog
infection. However, VE against influenza A(H3N2) infec-
tion was poor at only 26% (95% Cl: -4 to 48). We also
found a non-significant trend that effectiveness waned
by time since vaccination for influenza A(H3N2), which
is consistent with the waning seen against influenza
A(H3N2) for the 2011/12 TIV vaccine in the previous
season where it reduced from 53% (95% Cl: o to 78)
within three months of vaccination to 12% (95% Cl: -31
to 41) after three months [2]. The point estimate for
2011/12 was also similar for influenza A(H3N2) at 23%
(95% Cl: -10 to 47), although VE was higher in 2011/12
against influenza B at 92% (95% Cl: 38 to 99) compared
to 2012/13. The VE against A(HiN1)pdmog is consist-
ent with that seen with monovalent pandemic vaccine
(adjuvanted) in 2009/10 and with TIV in 2010/11 [6,7].

Influenza vaccine strains are propagated in eggs during
thevaccine manufacturing process. It has been reported
that propagation of the A/Victoria/361/2011(H3N2)-like
vaccine viruses for vaccine production resulted in anti-
genic changes in the virus resulting from adaptation to
the growth in eggs, although circulating viruses were
closely related antigenically to the cell-propagated
influenza A(H3N2) vaccine strain, A/Victoria/361/2011
[13]. Following these observations the influenza
A(H3N2) vaccine component for use in the 2013/14 sea-
son (northern hemisphere winter) has been updated to
recommend an influenza A(H3N2) virus antigenically
like the cell-propagated A/Victoria/361/2011 prototype
strain (such as A/Texas/50/2012) [13]. The majority of
influenza B virus isolates in 2012/13 were character-
ised as belonging to the B/Yamagata/16/88-lineage,
as does the 2012/13 influenza B vaccine strain, B/
Wisconsin/1/2010. However, genetically, the HA genes
of the majority of B-Yamagata strains fell within a
genetic clade (clade 2), which in HIl assays are antigeni-
cally distinguishable from B/Wisconsin/1/2010 (genetic
clade 3)-like viruses. This provides an explanation for
the lower VE observed against influenza B in 2012/13
compared to 2011/12. Consequently the influenza B
vaccine component recommended for use in 2013/14
has also been updated, to a B/Massachusetts/2/2012
(clade2)-like virus [13].

When stratifying VE by age and scheme, VE is esti-
mated with lower precision. There were no significant
differences in VE by age or scheme although the point

estimate for VE against influenza A was negative for
the SMN scheme and also for the over 65 years age
group. These differences are likely to be chance fluctu-
ations due to small numbers and emphasise the need
for large numbers of swabs for precise estimates for
such subgroup analyses.

This is now the fourth season in which a pooled UK VE
analysis has been performed using the TNCC design
with mid-season estimates also produced for 2009/10,
2010/11 and 2012/13 [2,3,6,7,14]. Results from the
RCGP scheme have also been published for 2005/06,
2006/07 and 2007/08 [15]. The results of each season
have been consistent with those published from other
countries and from pooled European analyses but often
with greater precision in the UK due to the large num-
bers of swabs. The mid-season 2012/13 results gave VE
against influenza A of 49% (95% Cl: -2 to 75) and influ-
enza B of 52% (95% Cl: 23 to 70), which was similar
to other early season results from Europe and Canada
[4,5], and also similar to the end of season result of
51% (95% Cl: 34 to 63) for influenza B, but higher than
the end of season result of 35% (95% Cl: 11 to 53) for
influenza A. The TNCC design is now the most com-
monly used method for estimating the VE of influenza
vaccines. This reflects the advantages of the method
in terms of its simplicity and the fact that those that
test negative form an excellent control group as they
are well matched on propensity to consult a GP. Further
discussion of the methodological issues have been
published previously [12,16,17] and a recent paper has
demonstrated the methods validity compared to pla-
cebo controlled clinical trial results [18].

The intra-seasonal waning of VE against influenza
A(H3N2) seen in 2011/12 in the UK is supported by the
estimates seen this year, albeit non-significant. Care-
home outbreaks late in the season both in 2011/12 and
2012/13 also support this observation [1,19], as did
similar findings in other countries in 2011/12 [20]. With
a new influenza A(H3N2) and B strain recommended
for 2013/14 and with the introduction of a trivalent live
attenuated intranasal vaccine for all children aged 2-3
years and up to 10 years of age in parts of the UK [21]
monitoring of VE remains an essential part of influenza
surveillance.
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