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We estimate mid-2013/14 season vaccine effective-
ness (VE) of the influenza trivalent vaccine in Navarre, 
Spain. Influenza-like illness cases attended in hos-
pital (n=431) and primary healthcare (n=344) were 
included. The overall adjusted VE in preventing labora-
tory-confirmed influenza was 24% (95% CI: −14 to 50). 
The VE was 40% (95% CI: −12 to 68) against influenza 
A(H1)pdm09 and 13% (95% CI: −36 to 45) against influ-
enza A(H3). These results suggest a moderate pre-
ventive effect against influenza A(H1)pdm09 and low 
protection against influenza A(H3).

2013/14 influenza season: early 
assessment of vaccine effectiveness 
Spain was one of the European countries affected ear-
liest by influenza in the 2013/14 season. During the 
early part of the season (October 2013 to January 2014), 
influenza A(H1N1)pdm09 and A(H3N2) viruses co-circu-
lated in Spain and elsewhere in Europe: most charac-
terised isolates were A/StPetersburg/27/2011(H1N1)
pdm09-like and A/Texas/50/2012(H3N2)-like [1-3]. 
The composition of the influenza vaccine in the 
northern hemisphere for 2013/14 comprises an 
A/California/7/2009(H1N1)pdm09-like virus, an 
A(H3N2) virus antigenically like the cell-propa-
gated prototype virus A/Victoria/361/2011 and a B/
Massachusetts/2/2011-like virus [4]. We provide early 
indicators of the effectiveness of the 2013/14 seasonal 
vaccine in preventing laboratory-confirmed influenza 
in Navarre, Spain, by assessing patients in three set-
tings: primary healthcare, hospitalised patients and 
nursing homes. 

Setting and information sources
Estimates of vaccine effectiveness (VE) during the influ-
enza season help guide health interventions aimed 
at reducing the impact of influenza in the population 
[5,6]. As part of a multicentre European study Influenza 
Monitoring Vaccine Effectiveness (I-MOVE) [5], Navarre, 
an autonomous community in northern Spain, has 
since 2009 provided regular mid-season estimates of 
influenza VE, which have been supported by estimates 
at the end of the season [6]. This evaluation of VE is 
based on electronic clinical records and on epidemio-
logical and virological surveillance of influenza in pri-
mary healthcare, hospitals and nursing homes. 

In Navarre, the seasonal influenza vaccination cam-
paign took place from 14 October to 30 November 
2013. The trivalent inactivated non-adjuvanted vac-
cine (Vaxigrip, Sanofi Pasteur MSD) was offered free of 
charge to people aged 60 years or over, to those with 
major chronic conditions (outlined below) and to peo-
ple living in institutions. Other people could also be 
vaccinated if they paid for the vaccine. Precise instruc-
tions for registering each dose of vaccine were com-
municated to all vaccination sites [7]. Influenza vaccine 
status was obtained from the online regional vaccina-
tion register [8] and people were considered to be pro-
tected 14 days after vaccine administration. Those for 
whom the period between vaccination and symptom 
onset was less than 14 days were excluded, as their 
immune status is unknown.

Influenza surveillance was based on automatic report-
ing of cases of influenza-like illness (ILI) from all primary 
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healthcare physicians and searching of ILI cases by 
public health nurses among admitted patients in hos-
pitals. All of them followed the European Union ILI case 
definition [9]. A sentinel network composed of a repre-
sentative sample of 80 primary healthcare physicians, 
covering 16% of the population, was requested to take 
nasopharyngeal and pharyngeal swabs, after obtain-
ing verbal informed consent from all their patients 
diagnosed with ILI, whose symptoms had begun less 
than five days previously. In hospitals, an agreed pro-
tocol was applied, which specified early detection and 
nasopharyngeal and pharyngeal swabbing of all hos-
pitalised patients with ILI, but only swabs taken within 
10 days of symptom onset were considered in our 
analysis. Swabs were processed by RT-PCR assay and 
samples positive for influenza A(H1)pdm09, A(H3) and 
B viruses were identified. 

From the electronic primary healthcare records, we 
obtained the following baseline variables: sex, age, 
migrant status, district of residence and major chronic 
conditions (heart disease, lung disease, renal disease, 
cancer, diabetes mellitus, cirrhosis, dementia, stroke, 
immunodeficiency, rheumatic disease and body mass 
index ≥40 kg/m2). 

Interim estimation of influenza VE in non-
institutionalised inpatients and outpatients
This analysis included persons covered by the Regional 
Health Service, except healthcare workers, persons 

living in nursing homes and children under six months 
of age (96% of the population of the region). All pri-
mary healthcare patients and hospitalised patients 
who were swabbed between 9 December 2013 (the first 
week with continuous influenza virus detections) and 
26 January 2014 were included in an interim test-nega-
tive case–control analysis. We compared the seasonal 
vaccination status of patients in whom any influenza 
virus was detected (cases) and those who tested nega-
tive for influenza (controls). Crude and adjusted esti-
mators of the effect of vaccination were quantified 
by odds ratios (ORs) with their 95% CIs, calculated 
using logistic regression models. The adjusted models 
included sex, age group (<5, 5–14, 15–44, 45–64 and 
≥65 years), major chronic conditions, month of sample 
collection and healthcare setting (primary healthcare 
and hospital). Separate analyses were carried out by 
type/subtype of influenza, age group, healthcare set-
ting, and for patients for whom influenza vaccination 
was indicated because they were 60 years of age or 
older or had a major chronic condition. 

Percentages were compared by chi-squared test. VE 
was estimated as a percentage: (1−rate ratio)×100 or 
(1−OR)×100. 

During mid-2013/14 season in Navarre, the incidence 
of ILI cases, number of swabbed patients and number 
of influenza-positive cases followed a similar trend, 

Figure
Weekly incidence of medically attended influenza-like illness patients and number of swabbed patients by test result, 
Navarre, Spain, 7 October 2013–26 January 2014 
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peaking in week 3 (which began on 13 January) of 2014 
(Figure).
During the study period, a total of 1,112 ILI patients 
were swabbed: 775 were included in the VE analysis, of 
whom 431 were hospitalised patients and 344 were pri-
mary healthcare patients recruited by sentinel practi-
tioners. The distribution of these patients by age group 
(<15, 15–64 and ≥65 years) was, respectively, 21%, 29% 
and 50% in hospitalised patients, and 13%, 80% and 
7% in primary healthcare patients (p<0.001). Influenza 
virus was laboratory confirmed in 430 (56%) cases: all 
were infected with influenza A virus. Influenza A(H3) 
virus was detected in 258 cases, influenza A(H1)pdm09 
in 164, and eight remained non-subtyped. 

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 and per-
sons treated in hospital. As compared with influenza 
A(H1)pdm09 detections, influenza A(H3) was more fre-
quently detected in persons aged 65 years or older, 
persons with major chronic conditions and individuals 
who were hospitalised. The percentage of hospitalised 
patients was similar in cases infected with influenza 
A(H1)pdm09 virus (43%) and those with A(H3) virus 
(46%, p=0.623) (Table 1).

Among the 430 laboratory-confirmed influenza cases, 
98 (23%) had received the 2013/14 seasonal vaccine, 
versus 113 (33%) of the 345 influenza-negative controls 
(p=0.002) (Table 1). 

In the logistic regression analysis, the overall adjusted 
estimate of the influenza VE was 24% (95% CI: −14 
to 50). The VE estimates were similar in the analysis 
restricted to primary healthcare patients (23%; 95% 
CI: −87 to 68), to hospitalised patients (22%; 95% CI: 
−25 to 52), or to the target population for vaccination 
(23%; 95% CI: −20 to 51). However, the estimated VE in 
persons aged 65 years or over (11%; 95% CI: −53 to 48) 
was lower than the estimate in persons younger than 
65 years (39%; 95% CI: −15 to 68) (Table 2). 

The VE against influenza A(H1)pdm09 virus was 40% 
(95% CI: −12 to 68) and against influenza A(H3) was 
13% (95% CI: −36 to 45). The estimates restricted to 
primary healthcare patients, to hospitalised patients 
and to the target population for vaccination were quite 
similar (Table 2). However, relevant differences were 
found in the VE against influenza A(H1)pdm09 virus 
between persons younger than 65 years (59%; 95% CI: 
4 to 83) and those aged 65 or more (4%; 95% CI: −162 
to 65) (Table 2).

Influenza outbreaks in nursing homes
Influenza surveillance in Navarre includes the detec-
tion and study of influenza outbreaks in nursing 
homes for elderly people or people with physical or 
mental disabilities. Outbreaks are passively reported 
by physicians, actively detected by sentinel general 

practitioners who cover six nursing homes or actively 
searched when a nursing home resident is confirmed 
with influenza in a hospital. Influenza vaccine cover-
age is usually near 90% or higher in all these institu-
tions (unpublished data from the Vaccination Register 
of Navarre). From 2009 to 2013, outbreaks of labora-
tory-confirmed influenza in nursing homes were only 
detected in the 2011/12 season [10], a season with pre-
dominance of influenza A(H3) and low VE in the general 
population [11]. In the other seasons, the estimated VE 

Table 1
Characteristics of patients with medically attended 
influenza-like illness included in test-negative case–control 
analysis, by test result, Navarre, Spain, 9 December 
2013–26 January 2014 (n=775)

 Characteristic

Test-
negative 
controls 

n (%)

Influenza 
casesa

n (%)

Influenza virus

A(H1)
pdm09
n (%)

A(H3)
n (%)

Age groups in years

 <5 69 (20) 22 (5) 7 (4) 14 (5)

 5–14 25 (7) 21 (5) 10 (6) 11 (4)

 15–44 70 (20) 141 (33) 63 (38) 75 (29)

 45–64 61 (18) 127 (30) 64 (39) 61 (24)

 ≥65 120 (35) 119 (28) 20 (12) 97 (38)

Sex 

 Male 170 (49) 212 (49) 76 (46) 132 (51)

 Female 175 (51) 218 (51) 88 (54) 126 (49)

Month

  December 98 (28) 49 (11) 15 (9) 34 (13)

  January 247 (72) 381 (89) 149 (91) 224 (87)

Residence

 Rural 90 (26) 138 (32) 52 (32) 84 (33)

 Urban 255 (74) 292 (68) 112 (68) 174 (67)

Migrant status

 No 325 (94) 398 (93) 143 (87) 248 (96)

 Yes 20 (6) 32 (7) 21 (13) 10 (4)

Major chronic conditions

 No 159 (46) 233 (54) 103 (63) 126 (49)

 Yes 186 (54) 197 (46) 61 (37) 132 (51)

Healthcare setting 

 Primary healthcare 107 (31) 237 (55) 93 (57) 140 (54)

 Hospital 238 (69) 193 (45) 71 (43) 118 (46)

Seasonal influenza vaccine 2013/14 

 No 232 (67) 332 (77) 142 (87) 183 (71)

 Yes 113 (33) 98 (23) 22 (13) 75 (29)

Total 345 (100) 430 (100)a 164 (100) 258 (100)

a Includes eight cases of infection with influenza A virus that was 
not subtyped.
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was higher and only sporadic cases were detected in 
nursing homes [12-14]. 

In mid-2013/14 season, influenza outbreaks in five 
nursing homes in Navarre were detected (Table 3). All 
five had carried out an influenza vaccination campaign 
in October and November 2013, reaching coverages 
of 89% to 100%. The influenza outbreaks occurred in 
January 2014, coinciding with the epidemic wave in the 
region. In each institution, influenza was laboratory 
confirmed for three or more ILI patients. Influenza virus 
A(H3) was identified in 18 patients in four outbreaks in 
homes for elderly people. Another outbreak occurred 
in a home for persons with physical disabilities aged 
18 to 64 years old, where influenza A(H1)pdm09 virus 
was detected in the three swabbed patients. In total, 
20 of the 22 laboratory-confirmed cases had received 
the trivalent 2013/14 seasonal vaccine.

Virus characterisation
Although, to date, antigenic tests are pending, we 
found some genetic differences between circulating 
and vaccine viruses. Sequence analysis of the product 
of amplification (HA1 fragment of the haemagglutinin 
gene) showed that all four influenza A(H1N1)pdm09 
viruses studied clustered into the group 6B [15], rep-
resented by A/Norway/2417/2013 and defined by 
D97N, K163Q, S203T, S185T, A256T and K283E amino 
acid mutations compared with the vaccine virus A/
California/07/2009. Nevertheless, all six mutations 
had already been detected in previous seasons and did 
not have an important influence on the VE.

All 17 influenza A(H3N2) viruses studied clustered into 
the group 3C  [15], which includes the A/Texas/50/2012 
vaccine virus strain, but harbouring some amino acid 
changes that make it possible to find some genetic dif-
ferences. All 17 A(H3N2) viruses clustered within the 

Table 2
Influenza vaccine effectiveness in preventing laboratory-confirmed influenza in Navarre, Spain, 9 December 2013–26 January 
2014 

Category of patients

Controls 

Number 
vaccinated/

total

All influenza viruses Influenza A(H1)pdm09 virus Influenza A(H3) virus

Cases 
 

Number 
vaccinated/

total

VE % (95% CI)a

Cases  
 

Number 
vaccinated/

total

VE % (95% CI)a

Cases  
 

Number 
vaccinated/

total

VE % (95% CI)a

All swabbed patients 113/345 98/430 – 22/164 – 75/258 –

    Crude – – 39 (17 to 56) – 68 (47 to 81) – 16 (−19 to 41)

    Adjusted – – 24 (−14 to 50) – 40 (−12 to 68) – 13 (−36 to 45)

Target population for 
vaccinationb 105/204 91/232 – 20/73 – 70/154 –

    Crude – – 39 (11 to 58) – 64 (36 to 80) – 21 (−19 to 48)

    Adjusted – – 23 (−20 to 51) – 36 (−28 to 68) – 15 (−37 to 47)

Age <65 years 35/225 25/311 – 9/144 – 16/161 –

    Crude – – 53 (18 to 73) – 64 (22 to 83) – 40 (−12 to 68)

    Adjusted – – 39 (−15 to 68) – 59 (4 to 83) – 15 (−77 to 59)

Age ≥65 years 78/120 73/119 – 13/20 – 59/97 –

    Crude – – 15 (−45 to 50) – 0 (−170 to 63) – 16 (−45 to 52)

    Adjusted – – 11 (−53 to 48) – 4 (−162 to 65) – 10 (−59 to 49)

Primary healthcare patients 12/107 22/237 – 5/93 – 17/140 –

    Crude – –  19 (−70 to 62) – 55 (−33 to 85) – −9 (−140 to 50)

    Adjusted – – 23 (−87 to 68) – 42 (−97 to 83) – 11 (−123 to 41)

Hospitalised patients 101/238 76/193 – 17/71 – 58/118 –

    Crude – –  12 (−30 to 40) – 57 (22 to 77) – −31 (−104 to 
16)

    Adjusted – – 22 (−25 to 52) – 34 (−41 to 69) – 14 (−45 to 49)

CI: confidence interval; VE: vaccine effectiveness.
a 	 Logistic regression model adjusted for sex, age group (<5, 5–14, 15–44, 45–64 and ≥65 years), month, major chronic conditions and 

healthcare setting (primary healthcare and hospital).
b 	 Target population for vaccination includes people ≥60 years-old and people with major chronic conditions.
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subgroup 3C.3, represented by A/Samara/73/2013 and 
defined by N128A and R142G amino acid substitutions. 
Interestingly, we could differentiate 16 viruses within 
the 3C.3 subgroup with an additional double L157S and 
N122D mutation. Another virus harbouring the K160R 
amino acid substitution could be identified within the 
3C.3 subgroup. Changes in influenza A(H3N2) viruses 
are referred to the A/Texas/50/2012 vaccine virus 
strain.

Discussion and conclusion
In mid-2013/14 influenza season, our analysis sug-
gests low effectiveness of the trivalent influenza vac-
cine in preventing laboratory-confirmed influenza in 
Navarre. Similar estimates were obtained for hospi-
talised patients and primary healthcare patients. In 
both groups, estimates suggest a moderate VE against 
influenza A(H1)pdm09 virus and a low VE against influ-
enza A(H3) virus. 

We also detected an unusually high number of out-
breaks of laboratory-confirmed influenza A(H3) in 
nursing homes in Navarre with high vaccination cover-
age, which also suggests low VE.  Information on influ-
enza virus infection and vaccine coverage in nursing 
home workers could not be systematically collected, 
although it can be related to the occurrence of out-
breaks. The outbreaks and lower VE in older people 
could be due to immunosenescence; however, the VE 
against influenza A(H3) virus was also low in people 
under 65 years. Some pre-existing immunity and the 
higher VE that we found against A(H1N1)pdm09 virus 
can explain the absence of outbreaks caused by this 
virus subtype in older people. 

In the 2013/14 influenza season to date, influenza 
activity has peaked in Spain, but it is still increasing 
in many other European countries. Influenza A(H3) and 
A(H1)pdm09 viruses are co-circulating in Europe, with 
different proportions in different countries [1-3]. Both 
virus components were the same in the 2013/14 and 
2012/13 seasonal vaccines. In the 2012/13 season, low 
VE against influenza A(H3N2) virus was also observed 
among elderly people in Denmark [16]. Although anti-
genic tests of influenza A(H3) strains from Navarre 
are pending, we have found some genetic differences 
between circulating and vaccine viruses.  

In a recent report from Canada, the interim estimate of 
2013/14 VE was 74% against A(H1N1)pdm09 viruses. 
Relative to vaccine, these viruses were antigenically 
similar and genetically well conserved [17]. Our results 
suggest a lower VE against this serotype in Navarre, 
but as yet, we do not have final antigenic results.  

The estimates of the VE in Navarre are not representa-
tive of Europe, and studies in other countries or regions 
are necessary to draw conclusions about the influenza 
VE in Europe in the 2013/14 season. 

The results presented here are preliminary, and have 
limited statistical power and wide CIs for some analy-
ses. Therefore the final results for the season may be 
different. The case–control analysis included only lab-
oratory-confirmed influenza cases and compared them 
with controls recruited in the same healthcare settings 
before either patient or physician knew the laboratory 
result, a feature that reduces selection bias [18]. 

Table 3
Interim description of influenza outbreaks in five nursing homes, Navarre, Spain, January 2014

Characteristic
 Nursing home

1 2 3 4 5

Number of residents 40 82 523 55 78

2013/14 influenza vaccine coverage 100% 91% 89% 100% 96%

Number of influenza-like illness cases 8 19 10 6 26

Swabbing criteria Cases referred 
to hospital

Hospitalised 
cases All cases All casesa Hospitalised 

cases

Number of patients with nasopharyngeal swab 3 4 10 5 4

Number of patients confirmed  
with influenza virus infection 3 3 8 4 4

  Number vaccinated/unvaccinated 3/0 3/0 6/2 4/0 4/0

  Age range in years 28–44 85–90 69–92 82–90 85–93

Virus type/subtype A(H1)pdm09 A(H3) A(H1)pdm09 
A(H3)b A(H3) A(H3)

Influenza-related hospitalisations 2 3 1 2 3

a The first case could not be swabbed.
b The first laboratory-confirmed case was infected with influenza A(H1)pdm09 virus and the other seven cases with A(H3) virus.
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The differences between crude and adjusted VE esti-
mates were, in general, greater in the analysis of the 
influenza A(H1)pdm09 cases. This can be explained 
because the controls and the influenza A(H3) cases 
were more similar in their characteristics. In any event, 
the differences in these characteristics were controlled 
for in the adjusted analysis.

In our analysis, we included patients recruited in pri-
mary healthcare and in hospitals in Navarre, thus 
achieving representation of the whole spectrum of 
influenza patients seeking medical care. As the health-
care setting could have acted as a confounding factor, 
the analyses were stratified or adjusted for this vari-
able. The possibility that the healthcare setting might 
have modified the effect or biased the results can be 
ruled out given the similarity of the estimates obtained 
in these two patient groups separately and in the joint 
analysis.

These results support a moderate protective effect of 
the trivalent seasonal vaccine against influenza A(H1)
pdm09 virus and a low effect against A(H3) virus in 
Navarre mid-2013/14 season. These results should 
serve as a stimulus to design better influenza vaccines 
[19], to improve the selection of strains contained in the 
vaccine and to highlight the importance of other pre-
ventive measures that complement vaccination in high-
risk populations, such as promotion of basic hygiene 
measures, use of face masks and avoidance of contact 
with influenza cases [20]. Early treatment with antivi-
ral drugs should be considered in persons diagnosed 
with influenza who have a high risk of complications, 
regardless of vaccination status [21]. 

Even in seasons in which the effectiveness of influenza 
vaccine is low, vaccination may appreciably reduce the 
number of cases and hospitalisations in high-risk per-
sons. In the 2013/14 season in Navarre, vaccination 
resulted in avoiding almost a quarter of the possible 
influenza cases in the vaccinated at-risk population; 
while not entirely satisfactory, this result is important 
in terms of individual and public health.

Network members
The members of the Primary Health Care Sentinel Network of 
Navarre are: I Abad, P Aldaz, E Álvarez, N Alvarez, JJ Arana, I 
Arceiz, E Arina, I Arribas, MD Artajo, , B Azagra, FC Bartolome, 
C Bolea, A Brugos, B Cano, MV Castresana, JC Cenoz, F Cia, 
B Compains, F Cortés, B Churío, PC Cuevas, EM Da Costa, 
J Díez Espino, M Doiz, FJ Escribano, MJ Esparza, V Etayo, 
C Fernández Alfaro, B Flamarique, J Gamboa, ML Garcés, L 
García Blanco, AB German, A Giner, N Goñi, MJ Guillorme, 
JO Guiu, JC Gurbindo, MJ Guruchaga, JA Heras, MC Hijos, J 
Huidobro, S Indurain, B Iñigo, MC Irigoyen, JJ Jurio, MP León, 
JJ Longás, MJ López, MT Maquirriain, JJ Miner, M Moreno, MA 
Moros, U Navarro, FJ Orozco, M Orte, P Palacio, J Palau, C 
Pérez Lecumberri, P Pérez Pascual, B Pérez Sanz, A Prado 
Virto, M Prado Santamaria, A Puig Arrastia, E Ridruejo, M 
Ramos, BE Rípodas, M Rodríguez, MA Roncal, I Ruiz Puertas, 
C Sánchez, P Sarrasqueta, MA Senosiain, J Sola, M Sota, ME 
Ursua, IA Urtasun, MJ Vigata, MT Virto. 

The members of the Network for Influenza Surveillance 
in Hospitals of Navarre are: 
P Artajo, X Beristain, E Bernaola, M Esquiroz, P Fanlo, F 
Gil, M Gabari, J Hueto, C Martín, L Peña, C Pérez, I Polo, M 
Ruiz (Complejo Hospitalario de Navarra), J Núñez (Clínica 
Universidad de Navarra), JJ García Irure, M Torres (Hospital 
Reina Sofía, Tudela), F Lameiro, L Barrado, E Martín  (Hospital 
García Orcoyen, Estella), N Alvarez (Servico Navarro de 
Salud), M García Cenoz, F Irisarri, M Arriazu, A Barricarte 
(Instituto de Salud Pública de Navarra).
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