RAPID COMMUNICATIONS

Early estimates of influenza vaccine effectiveness in

Navarre, Spain: 2012/13 mid-season analysis

] Castilla (jcastilc@navarra.es)*?, | Martinez-Baz*2, V Martinez-Artola3, M Fernandez-Alonso*, G Reina“, M Guevara*2, M Garcia

Cenoz*?, F Elia5, N Alvarez®, A Barricarte*2, C Ezpeleta3

1. Instituto de Salud Pablica de Navarra (Public Health Institute of Navarre), Pamplona, Spain
2. Centro de Investigacion Biomédica en Red de Epidemiologiay Salud Piblica (CIBERESP; Network of Biomedical Research

Centers Epidemiology and Public Health), Spain

a1 W

Citation style for this article:

. Complejo Hospitalario de Navarra (Hospital Complex of Navarre), Pamplona, Spain
. Clinica Universidad de Navarra (University Clinic of Navarre), Pamplona, Spain

. Primary Healthcare Directorate, Navarre Health Service, Pamplona, Spain

. Servicio Navarro de Salud (Navarre Health Service), Pamplona, Spain

CastillaJ, Martinez-Baz I, Martinez-Artola V, Fernandez-Alonso M, Reina G, Guevara M, Garcia Cenoz M, Elia F, Alvarez N, Barricarte A, Ezpeleta C. Early
estimates of influenza vaccine effectiveness in Navarre, Spain: 2012/13 mid-season analysis. Euro Surveill. 2013;18(7):pii=20404. Available online: http://www.

eurosurveillance.org/ViewArticle.aspx?Articleld=20404

We present estimates of influenza vaccine effec-
tiveness (VE) in Navarre, Spain, in the early 2012/13
season, which was dominated by influenza B. In a
population-based cohort using electronic records from
physicians, the adjusted VE in preventing influenza-
like illness was 32% (95% confidence interval (Cl): 15
to 46). In a nested test-negative case—control analysis
the adjusted VE in preventing laboratory-confirmed
influenza was 86% (95% Cl: 45 to 96). These results
suggest a high protective effect of the vaccine.

Background

In the 2012/13 influenza season the composition rec-
ommended for the influenza vaccine in the northern
hemisphere included A/California/oz/2009(H1N1)
pdmog-like, A/Victoria/361/2011(H3N2)-like and B/
Wisconsin/1/2010(Yamagata)-like viruses [1].

During the early 2012/13 season, influenza B virus was
the predominant circulating influenza virus in Spain,
and most characterised isolates belonged to the B/
Yamagata lineage [2]. The aim of this study was to pro-
vide early estimates of the effectiveness of the 2012/13
seasonal vaccine in preventing medically-attended
influenza-like illness (MA-ILI) and laboratory-con-
firmed influenza in Navarre, Spain.

Estimating influenza vaccine effectiveness
The effectiveness of the influenza vaccine varies every
season. Estimates of vaccine effectiveness (VE) during
the influenza season help guide health interventions
aimed at reducing the impact of influenza in the pop-
ulation [3,4]. A multi-centre European study (I-MOVE:
Influenza Monitoring Vaccine Effectiveness in Europe)
was launched in 2008, including cohort and case-con-
trol studies in several settings and the work presented
here for Navarre is part of this project [3,4].
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We conducted a prospective cohort study based on
electronic records of physicians and laboratories and
a nested case—control analysis of swabbed patients in
Navarre, between 5 November 2012 (week 45 of 2012
— the first week in which influenza virus was detected
more than 14 days after the beginning the vaccination
campaign) and 3 February 2013 (week 5 of 2013). This
cohort included all persons covered by the Regional
Health Service, except healthcare workers, persons liv-
ing in nursing homes and children under six months of
age (96% of the population of the region).

The seasonal influenza vaccination campaign took
place from 15 October to 30 November 2012. The tri-
valent inactivated non-adjuvanted vaccine (Sanofi
Pasteur MSD) was offered free of charge to people aged
60 or over and to those with major chronic conditions.
Other people can also be vaccinated if they pay for
the vaccine. Precise instructions for registering each
dose of vaccine were communicated to all vaccination
sites [5]. Influenza vaccine status was obtained from
the online regional vaccination register [6]. Subjects
were considered to be protected 14 days after vaccine
administration.

Influenza surveillance was based on automatic report-
ing of cases of influenza-like illness (ILI) from all pri-
mary healthcare physicians and searching of ILI cases
by public health nurses in hospitals. All of them fol-
lowed the European Union case definition [7]. A sen-
tinel network composed of a representative sample
of 79 primary healthcare physicians, covering 16% of
the population, was requested to take nasopharyn-
geal and pharyngeal swabs, after obtaining verbal
informed consent from all their patients diagnosed
with ILI, whose symptoms had begun preferably less
than five days previously. In hospitals, an agreed pro-
tocol for influenza cases was applied, which specified
early detection and nasopharyngeal and pharyngeal



FIGURE

Weekly incidence of medically-attended influenza-like illness and number of swabbed patients according to influenza virus
test result, Navarre, Spain, 1 October 2012-3 February 2013
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Estimates of the effect of the seasonal influenza vaccine in preventing medically-diagnosed influenza-like illness, Navarre,

Spain, 5 November 2012-3 February 2013

Person-years

Cases of MA-ILI

Crude vaccine
effectiveness, %
(95% CI)

Adjusted vaccine

effectiveness, %

(95% CI)?

Weeks 45/2012 to 5/2013"
Whole cohort
Unvaccinated 133,499 3,100 Reference Reference
- <0.001 <0.001
Vaccinated 20,043 189 56 (46 to 64) 32 (15 to 46)
Target population©
Unvaccinated 37,870 737 Reference Reference
- <0.001 0.004
Vaccinated 17,889 144 59 (51 to 65) 32 (11 to 48)
Weeks 1 to 5/2013¢
Whole cohort
Unvaccinated 50,526 2,517 Reference Reference
- <0.001 <0.001
Vaccinated 8,436 143 66 (60 to 71) 30 (15 to 42)
Target population®
Unvaccinated 13,903 553 Reference Reference
- <0.001 0.004
Vaccinated 7,498 108 64 (55 to 71) 30 (12 to 44)

MA-ILI: medically-attended influenza-like illness.

2 Poisson regression model adjusted for sex, age (10-year groups), major chronic conditions, primary healthcare visits during the previous

year (tertiles), hospitalisation in the previous year, urban/rural area, migrant status, children in the household and month.
® Whole study period which corresponds to the period between 5 November 2012 and 3 February 2013.

¢ Target population for vaccination includes people 260 years-old and people with major chronic conditions.

4 Period with increasing incidence of MA-ILI.
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swabbing of all hospitalised patients with ILI. Swabs
were processed by reverse transcription-polymerase
chain reaction (RT-PCR) assay, and samples positive
for A(HiN1)pdmog, A(H3) and B virus were identified.

From the electronic primary healthcare records we
obtained the following baseline variables: sex, age,
migrant status, district of residence, major chronic
conditions (heart disease, lung disease, renal disease,
cancer, diabetes mellitus, cirrhosis, dementia, stroke,
immunodeficiency, rheumatic disease and body mass

TABLE 2

Characteristics of laboratory-confirmed influenza cases
(n=97) and test-negative controls (n=194), Navarre, Spain,
5 November 2012-3 February 2013

Lcaobnof?flz‘loer é/ it
influenza negative P value
cases controls
n (%) n (%)
Age groups (years) <0.001
<5 3(3) 30 (15)
5-14 28 (29) 29 (15)
15-44 38 (39) 66 (34)
45-64 26 (27) 43 (22)
265 2 (2) 26 (13)
Sex 0.901
Male 48 (49) 98 (51)
Female 49 (51) 96 (49)
Residence 0.384
Rural 20 (21) 50 (26)
Urban 77 (79) 144 (74)
Migrant status 0.521
No 90 (93) 174 (90)
Yes 7 7) 20 (10)
Major chronic conditions 0.044
No 66 (68) 108 (56)
Yes 31(32) 86 (44)
Hospitalisation in the previous year <0.001
No 92 (95) 148 (76)
Yes 5(5) 46 (24)
Outpatient visits in the previous year <0.001
otos 60 (62) 73 (38)
’5 37 (38) 121 (62)
Healthcare setting <0.001
Primary healthcare 88 (91) 118 (61)
Hospitalisation 8 (8) 68 (35)
Emergency rooms 1(1) 8 (4)
Period <0.001
Weeks 45/2012 to 52/2012 10 (10) 109 (56)
Weeks 1/2013 to 5/2013 87 (89) 85 (44)
Seasonal influenza vaccine 2012/13 <0.001
No 94 (97) 157 (81)
Yes 3(3) 37 (19)
Total 97 (100) 194 (100)
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index 240 kg/m2), hospitalisation in the previous 12
months, primary healthcare visits in the previous 12
months, and children in the household.

Cohort analysis

The incidence rates of MA-ILI were compared in vac-
cinated and unvaccinated persons. Person-years were
used as the denominator, with end of follow-up at the
date of MA-ILI diagnosis, death, or 3 February 2013 (end
of this analysis), whichever came first. Poisson regres-
sion models were used to obtain MA-ILI-adjusted rate
ratios for influenza vaccination status.

Test-negative case-control analysis

All outpatients and hospitalised patients who were
swabbed during the study period were included in a
case—control analysis that compared seasonal vacci-
nation status in patients in whom any influenza virus
was detected (cases) and those who were negative
for influenza (controls). Crude and adjusted estima-
tors of the effect were quantified by odds ratios (ORs)
with their 95% confidence intervals (Cls), calculated
using logistic regression models. The adjusted models
included age group (<5, 5-14, 15-44, 45—-64 and 265
years), major chronic conditions, three-week periods
(weeks 45 to 47 of 2012, 48 to 50 of 2012, 51 of 2012 to
1 of 2013, 2 to 4 of 2013 and 5 of 2013) and healthcare
setting (primary healthcare, emergency room and hos-
pitalisation), because these were the statistically sig-
nificant variables in the bivariate analyses and altered
the OR by 3% or more. Separated analyses were done
by type of influenza, by healthcare setting, for patients
for whom influenza vaccination was indicated because
they were 60 years of age or older or had some major
chronic condition, and for patients diagnosed in the
period of increasing incidence (weeks 1 to 5 of 2013).

Percentages were compared by chi-squared test and
Fisher’s exact test. VE was estimated as a percentage:
(1-rate ratio)x100 or (1—-OR)x100.

Mid 2012/13 season influenza vaccine
effectiveness

Vaccine effectiveness in preventing medically-
attended influenza-like illness

A total of 616,721 persons were included in the cohort
study, of which 223,936 had an indication for vaccina-
tion because they were 60 years of age or older or had
some major chronic condition. The influenza vaccine
coverage was 14.2% in the whole cohort and 49.4% in
subjects aged 60 years or more.

From week 45 of 2012 to week 5 of 2013, 3,289 cases of
MA-ILI were diagnosed, with an increasing incidence in
the last weeks (Figure).

The MA-ILI incidence rate was 9.4 per 1,000 vaccinated
person-years as opposed to 23.2 per 1,000 unvac-
cinated person-years (p<o.001), and the adjusted VE
against MA-ILI was 32% (95% Cl: 15 to 46). In the target



population for vaccination the incidence rate was 8.0
per 1,000 vaccinated person-years and 19.5 per 1,000
unvaccinated person-years (p<o0.001), and the adjusted
VE against MA-ILI was 32% (95% Cl: 11 to 48). When
the analyses were restricted to the period with increas-
ing MA-ILI incidence (weeks 1 to 5 of 2013), the esti-
mates were similar (Table 1).

Vaccine effectiveness in preventing laboratory-
confirmed influenza

During the study period, 291 ILI patients were swabbed
of whom 97 (33%) were confirmed for influenza virus:
83 (86%) for influenza B, eight for influenza A(H1N1)
pdmog and six for influenza A(H3) virus (Figure). All
swabs from outpatients had been taken in the first five
days after symptom onset.

Compared with confirmed cases of influenza, the
group of test-negative controls had a higher proportion
of persons under the age of five years or 65 years and
older, persons with major chronic conditions, people
who had consulted a physician five or more times in
the past year, who had been hospitalised in the past
year, and who were treated in the hospital (Table 2).

TABLE 3

There were three (3%) laboratory-confirmed cases in
the 97 patients who had received the 2012/13 seasonal
vaccine, while 37 (19%) of the 194 influenza-negative
controls had received the influenza vaccine (p<o.001).
In the logistic regression analysis, the adjusted esti-
mate of the influenza VE was 86% (95% Cl: 45 to 96).
The comparison of influenza B cases with controls
gave similar results (89%; 95% Cl: 46 to 98), while
the estimate of the VE in preventing influenza A cases
had a wide confidence interval (68%; 95% Cl: -189 to
99). Other analyses restricted to the period between
weeks 1 and 5 of 2013, to the target population for vac-
cination or including only primary healthcare patients
also found high VE (Table 3). All 14 type B viruses with
known lineage were B/Yamagata, which was the same
lineage included in the vaccine. Two vaccine failures
were due to influenza B and happened in persons with
some immunodepression, and one vaccine failure was
due to influenza A(HiN1)pdmog virus in an immuno-
competent person.

Discussion and conclusion

The early estimates of this study show a high protec-
tive effect of the 2012/13 seasonal influenza vaccine
in preventing laboratory-confirmed cases of influenza

Influenza vaccine effectiveness in preventing laboratory-confirmed influenza in Navarre, Spain, 5 November 2012-3

February 2013

Crude vaccine
effectiveness, % P value

Adjusted vaccine
effectiveness, % P value

Cases; controls

(95% ClI)

(95% Cl)?

All swabbed patients

Unvaccinated 94; 157 Reference Reference

- 0.001 0.005
Vaccinated 3; 37 86 (55 t0 96) 86 (45 to 96)
Primary healthcare patients
Unvaccinated 85; 105 Reference Reference

- 0.056 0.029
Vaccinated 3; 13 71 (-3t0 92) 80 (15 to 95)
Hospitalised patients
Unvaccinated 8; 51 Reference Reference

- 0.235 0.221
Vaccinated 0; 17 72 (-98 to 100)® 78 (-138 to 100)°
Target population for vaccination®
Unvaccinated 32; 64 Reference Reference

- 0.007 0.021
Vaccinated 2; 31 87 (43 t0 97) 88 (28 t0 98)
Weeks 1 to 5/2013¢
Unvaccinated 84; 66 Reference Reference

- 0.001 0.004
Vaccinated 3; 19 88 (56 to 96) 88 (49 t0 97)
Influenza B
Unvaccinated 81; 157 Reference Reference

- 0.002 0.007
Vaccinated 2; 37 89 (55 to 97) 89 (46 to 98)
Influenza A
Unvaccinated 13; 157 Reference Reference

- 0.470 0.531
Vaccinated 1; 37 67 (132 to 99)° 68 (-189 to 99)°

2 Logistic regression model adjusted for age group (<5, 5-14, 15-44, 45—64 and 265 years), three-week periods, major chronic conditions,
hospitalisation in the previous year and healthcare setting (primary healthcare, emergency room and hospitalisation).

 Exact logistic regression analysis.

¢ Target population for vaccination includes people 260 years-old and people with major chronic conditions.
4 Period with increasing incidence of medically-attended influenza-like illness.
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in Navarre and a notable effect against MA-ILI. During
the study period influenza B virus was predominantly
(86%) found, and all type B viruses with known line-
age were B/Yamagata, which was the same lineage
included in the vaccine [1].

Although the estimates overlap, our results might sug-
gest a higher VE in Navarre than obtained in the early
estimates in the United States, the United Kingdom,
Canada and Denmark for the same season [8-11]. In
these studies the proportion of influenza A cases
(range: 24-91%) was higher than in Navarre (14%) and
Spain (15%) [2,8-11].

The results presented here are preliminary and may
have limited statistical power for some analyses.
Therefore the final results for the season may be differ-
ent. Cohort studies can be affected by biases if those
who are vaccinated tend to have poorer health status or
if, on the contrary, they tend to take better care of their
health than the unvaccinated [12,13], but our analyses
were controlled for the most frequently recognised
confounders [14]. The case-control analysis included
only laboratory-confirmed cases and compared them
with controls recruited in the same healthcare settings
before either patient or physician knew the laboratory
result, a fact that reduced selection bias.

The analyses of VE against two outcomes provide com-
plementary information. The effectiveness of 86%
in preventing laboratory-confirmed influenza can be
considered the best estimate of the actual protective
effect of the trivalent 2012/13 seasonal vaccine. The
effectiveness of 32% in preventing MA-ILI describes
the effect as seen in clinical practice, in which not all
ILI cases are confirmed for influenza virus. The consist-
ency of the results obtained using two designs for two
different outcomes reinforces their validity.

These results support a high protective effect of the
seasonal vaccine against influenza disease in Navarre
in the early 2012/13 season where predominantly
influenza B circulates and highlight the importance
of annual immunisation against influenza of high-risk
populations.
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