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The 2024/25 influenza season in Europe is currently 
characterised by co-circulation of influenza A(H1N1)
pdm09, A(H3N2) and B/Victoria viruses, with influ-
enza A(H1N1)pdm09 predominating. Interim vaccine 
effectiveness (VE) estimates from eight European 
studies (17 countries) indicate an all-age influenza A 
VE of 32–53% in primary care and 33–56% in hospi-
tal settings, with some signals of lower VE by subtype 
and higher VE against influenza B (≥ 58% across set-
tings). Where feasible, influenza vaccination should 
be encouraged and other prevention measures 
strengthened.

For the northern hemisphere, the World Health 
Organization (WHO) recommended the follow-
ing 2024/25 influenza virus strains for egg-based 
vaccines: an A/Victoria/4897/2022 (H1N1)pdm09-
like, an A/Thailand/8/2022 (H3N2)-like and a B/
Austria/1359417/2021 (B/Victoria lineage)-like virus 
for trivalent vaccines. For cell culture- or recombinant-
based vaccines, the WHO recommended inclusion of 
an A/Wisconsin/67/2022 (H1N1)pdm09-like and an A/
Massachusetts/18/2022 (H3N2)-like virus, with the 
same influenza B virus component as for egg-based 
vaccines. For both egg- and non-egg-based vaccines, 
the WHO recommended inclusion of an additional B/
Phuket/3073/2013 (B/Yamagata lineage)-like virus for 
quadrivalent vaccines [1].
 

European primary care and hospital-
based studies to measure influenza vaccine 
effectiveness in 2024/25
We report interim results from five single- and three 
multi-country studies (17 countries), including both 
primary care and hospital settings, to help guide influ-
enza prevention and control measures for the rest of 
the 2024/25 season and to inform preparation for the 
2025/26 season.

The primary care (PC) studies were conducted in 
Denmark (DK-PC), the United Kingdom (UK) (UK-PC: 
four countries), and through the European Union (EU) 
Vaccine Effectiveness, Burden and Impact Studies 
(VEBIS) multi-country primary care network (EU-PC: 
eight of 10 countries contributing to the interim analy-
sis). The hospital setting (H) studies were conducted in 
Denmark (DK-H), England (EN-H), Northern Ireland (NI-
H), Scotland (SC-H), and through the EU VEBIS multi-
country hospital network (EU-H: six of 10 countries 
contributing to the interim analysis) (Figure 1). 

Study design and vaccine effectiveness 
analyses
The EU VEBIS project has been estimating influenza 
vaccine effectiveness (VE) through multicentre primary 
care and hospital studies since the 2022/23 influenza 
season. Before this, many VEBIS study sites (primary 
care and hospital) participated in the Influenza – 
Monitoring Vaccine Effectiveness in Europe (I-MOVE) 
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network, measuring annual influenza VE from 2008/09 
to 2021/22 [2,3]. The UK and Denmark were I-MOVE 
partners until 2021/22 and have estimated influenza 
VE in single-country studies since 2006 and 2009, 
respectively. We have jointly published interim season 
influenza VE results since 2017/18 [4]. All studies use 
the test-negative design [5], with methods previously 
described [6–9]. There are some differences in recruit-
ment practice or collection of data by study; we sum-
marise methods by study in Table 1.

Briefly, three of the multicentre studies (EU-H, EU-PC 
and UK-PC) used prospective patient recruitment, 

while five studies used electronic database linkage 
(DK-H, DK-PC, EN-H, NI-H, SC-H). Patients presenting 
with influenza-like illness (ILI) or acute respiratory 
infection (ARI) symptoms in the primary care studies 
had nasopharyngeal or combined oro-nasopharyngeal 
specimens (or saliva specimens, in France) collected. 
In EU-H, patients admitted with severe ARI (SARI) 
symptoms were swabbed. In EN-H, NI-H and SC-H, all 
patients entering hospital via an emergency depart-
ment who were tested for influenza were assumed to 
have had at least one ARI symptom. In each study, 
either all or a systematic selection of patients were 

Figure 1
European countries contributing resultsa for interim influenza vaccine effectiveness, influenza season 2024/25 (n = 17)

DK-H and DK-PC
EN-H and UK-PC
EU-H only
EU-H and EU-PC
EU-PC only
NI-H and UK-PC
UK-PC only
SC-H and UK-PC

Created with mapchart.net

DK-H/DK-PC: Denmark hospital and primary care studies; EN-H: England hospital study; EU-H/EU-PC: European Union hospital-/primary care-
based multi-country VEBIS studies; NI-H: Northern Ireland hospital study; SC-H: Scotland hospital study; UK-PC: United Kingdom primary 
care multi-country study; VEBIS: Vaccine Effectiveness, Burden and Impact Studies.

a Countries contributing to EU-H but not included in the analysis (as too few cases remained after applying exclusions and restrictions): 
Croatia, Hungary, Ireland, Portugal. Countries contributing to EU-PC but not included in the analysis: Romania, Sweden.
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swabbed, or the physician’s discretion was used to 
select patients for swabbing.

For influenza virus detection, samples were tested 
by reverse transcription (RT)-PCR for type A and type 
B viruses, followed by type A subtyping or B lineage 
determination. We defined cases as patients whose 
tests were positive for any influenza virus (sub)type; 
controls were those testing RT-PCR-negative for all 
influenza viruses. Most studies recruited all children 
and adults, while some applied age restrictions (Table 
1).

We defined vaccinated patients as those having had 
the 2024/25 influenza vaccine at least 14 days before 
symptom onset. Those vaccinated < 14 days before 
symptom onset, or with unknown vaccination date, 
were excluded.

Most study countries (six from EU-PC, three from EU-H, 
and Denmark) selected all or a random sample of 
influenza virus-positive specimens for haemagglutinin 
genome segment and/or whole genome sequencing. 
Sequencing was followed by phylogenetic analysis to 
determine clade distribution, with results provided for 
both studies in Denmark together (DK-PC and DK-H).
 

Statistical analysis
In each study, we calculated VE as 1 minus the adjusted 
ratio of the odds of vaccination in cases and controls, 
expressed as a percentage: VE = (1 − ORa) × 100. We 
used logistic regression to adjust for measured poten-
tial confounding variables (Table 1).

We estimated study-specific VE against any influenza, 
influenza A overall, and against influenza A(H1N1)
pdm09, A(H3N2) and B. We performed sensitivity anal-
yses using Firth’s method of penalised logistic regres-
sion (PLR) to assess small sample bias [10] for analyses 
with fewer than 10 cases or controls per parameter. We 
considered > 10% difference between the original and 
the PLR estimates as indicating small sample bias and 
do not show these estimates.

Virus characteristics
In this season, influenza A virus subtypes and influ-
enza B co-circulated in Europe [11]. Influenza A(H1N1)
pdm09 was the main subtype among all studies, rang-
ing between 57% and 93% of influenza A subtypes 
(Figure 2). The proportion of influenza B cases varied 
considerably, from 2% in SC-H to 37% in EU-PC. Within 
the EU-PC and EU-H multicentre studies, the proportion 
of influenza B varied by country (data not shown).

Among genetically characterised influenza A(H1N1)
pdm09 viruses, the majority (> 80%) belonged to the 
C.1.9 subclade of 5a.2a (Table 2). Most characterised 
influenza A(H3N2) viruses belonged to the J.2 sub-
clade of 2a.3a.1. There was some genetic variation of 

influenza B viruses across studies, but all belonged to 
clade V1A.3a.2. 

Vaccine effectiveness overall and against 
influenza A
In the primary care setting, VE for any influenza among 
all ages ranged from 40% to 53%, with lowest age-
stratified VE among adults ≥ 65 years (null in EU-PC, 
38% in UK-PC). In the hospital setting, the all-age any 
influenza VE was 34–52%. We append the detailed 
results for VE against influenza A in  Supplementary 
Figure S1.

Vaccine effectiveness against influenza 
A(H1N1)pdm09
The VE against influenza A(H1N1)pdm09 ranged 
between 30% and 72% among all ages in primary 
care settings. Age-specific results were similar among 
18–64-year-olds in EU-PC and UK-PC at 46–48%, but 
higher in DK-PC at 77% (Figure 3). Age-specific VE was 
lower among children and adults ≥ 65 years in UK-PC 
(42% for both age groups) and even lower in EU-PC 
(12% and −22%), although confidence limits were wide.

In the hospital setting across studies, VE against influ-
enza A(H1N1)pdm09 ranged between 46% and 53% 
among all ages. The VE was lower in adults ≥ 65 years 
(38–45%) than among children aged 2–17 years (52–
61%) (Figure 3).

Most sequenced samples of influenza A(H1N1)pdm09 
belonged to the 5a.2a clade which, although geneti-
cally different to the vaccine strain, was protective for 
about one-third of those vaccinated among all ages 
(Figure 3).
 

Vaccine effectiveness against influenza 
A(H3N2)
The VE against influenza A(H3N2) ranged between 
29% and 47% among all ages in primary care settings 
(Figure 3), while VE in adults ranged between −13% and 
34%, with higher VE among children (83% in UK-PC).

In the hospital setting, VE against influenza A(H3N2) 
ranged between 31% and 49% among all ages. The VE 
in adults ranged from 7% to 47% and in SC-H (the only 
study with a VE estimate in children for this setting), 
VE among those aged 2–17 years was negative, not-
ing that numbers were low. In particular, in SC-H, the 
proportion of influenza A cases subtyped (677/5,304; 
13%) was very small (and only 50/677 (7%) of those 
subtyped were influenza A(H3N2)). There is a potential 
for some bias towards subtyping of more severe cases 
in this study as in some health boards in Scotland, 
patients admitted to intensive care or high-dependency 
wards are more likely to have their samples subtyped.

Vaccine effectiveness against influenza B
The VE against influenza B was high across all stud-
ies, with all-age estimates ranging between 58% and 
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Figure 2
Proportion of influenza virus infections, eight European studies, interim influenza season 2024/25 (n = 27,170)a
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DK-H: Denmark hospital study; DK-PC: Denmark primary care study; EN-H: England hospital study; EU: European Union; EU-H: EU hospital 
multicentre VEBIS study; EU-PC: EU primary care multicentre VEBIS study; PC: primary care; NI-H: Northern Ireland hospital study; SC-H: 
Scottish hospital study; UK-PC: United Kingdom multicentre primary care study; VEBIS: Vaccine Effectiveness, Burden and Impact Studies.

a Includes 15 influenza A and B co-infections in DK-PC, 13 in EN-H, seven in EU-PC, six in UK-PC; six influenza A(H1N1)pdm09 and A(H3N2) co-
infections in UK-PC, one in DK-PC and one in DK-H; and one influenza A(H1N1)pdm09 and B co-infection in DK-PC.
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74% in primary care and 73–88% in hospital settings 
(Figure 3). Age-specific estimates were all ≥ 50%, 
except one (42%, among those ≥ 65 years in EN-H).

Discussion
The influenza epidemic is ongoing in Europe [11,12]. 
Results from eight European influenza studies in the 
early phase of the winter 2024/25 influenza season 
indicated that influenza vaccination prevented from 
one-third to more than three-quarters of influenza 
infections medically attended in the primary care or 
hospital settings among the vaccinated, although 
protection varied by age group and study. Canadian 
interim 2024/25 VE in the primary care setting was in 
between our European study estimates at 50–57% [13].

This season, C.1.9, harbouring the K169Q amino acid 
substitution, is the main circulating A(H1N1)pdm09 
5a.2a subclade. The influenza A(H1N1)pdm09 clade 
5a.2a also dominated in Europe last season [14], and 
the vaccine, unchanged since 2023/24, provided pro-
tection during the 2023/24 interim A(H1N1)pdm09 VE 
season similar to or higher than we present for interim 

2024/25 season VE [6,15]. The 2023/24 clade-specific 
VE point estimate for primary care settings was higher 
than in the current season (52% vs 28–33% among all 
ages) [15], indicating that virological change within the 
5a.2a clade may be causing immune escape. Some VE 
estimates by age group were low, although antigenic 
studies with ferret sera indicate that circulating 5a.2a 
viruses are generally well recognised by sera raised 
against the clade 5a.2a.1 vaccine virus [14]. Repeat 
vaccination may play a role in lower VE, as previously 
hypothesised in some studies [16]; however, small 
sample size affecting the point estimates may be more 
likely.

In general, VE against influenza A(H3N2) in the primary 
care setting was lower than the 54% observed in Canada 
in this 2024/25 season [13], but due to low circulation 
of influenza A(H3N2) in Europe to date, all VE estimates 
had wide confidence intervals. The VE estimates later 
in the season with more cases will help confirm the VE 
against circulating A(H3N2) viruses which, although 
clade-matched to the clade 2a.3a.1 vaccine virus, har-
bour some genetic variation. Antigenic studies indicate 

Table 2
Influenza viruses characterised by clade, amino acid substitutions and study site, five European studies, interim influenza 
season 2024/25 (n = 835)a

Characterised viruses Clade Subclade
DK-H/DK-PCb EU-H EU-PC UK-PC
n % n % n % n %

Influenza A(H1N1)pdm09 n = 564c n = 212c n = 712c n = 2,444c

A/Lisboa/188/2023 5a.2a C.1.9 76 83 13 NC 160 90 195 91
A/Michigan/62/2023 5a.2a C.1.8 0 0 0 0 0 0 0 0
A/Victoria/4897/2022d 5a.2a.1 D 16 17 0 0 17 10 20 9
Total (n=497)e 92 100 13 NC 177 100 215 100
Influenza A(H3N2) n = 389c n = 66c n = 187c n = 292c

A/Thailand/8/2022d 2a.3a.1 J 0 0 0 0 0 0 0 0
A/Sydney/856/2023 2a.3a.1 J.1 0 0 0 0 0 0 0 0
A/Croatia/10136RV/2023 2a.3a.1 J.2 20 31 4 NC 34 NC 31 NC
A/West Virginia/51/2024 2a.3a.1 J.2.1 41 63 1 NC 1 NC 2 NC
A/Lisboa/216/2023 2a.3a.1 J.2.2 4 6 0 0 3 NC 2 NC
A/France/IDF-IPP29542/2023 2a.3a.1 J.4 0 0 0 0 0 0 0 0
A/Finland/402/2023 2a.3a G.1.3.1 0 0 0 0 1 NC 1 NC
Total (n=145)e 65 100 5 NC 39 NC 36 NC
Influenza B/Victoria n = 721c n = 84c n = 639c n = 184c

B/Netherlands/10335/2023 V1A.3a.2 C.2 0 0 0 0 0 0 0 0
B/Moldova/2030521/2023 V1A.3a.2 C.3 0 0 0 0 0 0 1 NC
B/Stockholm/3/2022 V1A.3a.2 C.5 1 NC 0 0 0 0 1 NC
B/Catalonia/2279261NS/2023 V1A.3a.2 C.5.1 7 NC 2 NC 61 50 13 NC
B/Switzerland/329/2024 V1A.3a.2 C.5.6 9 NC 1 NC 29 24 9 NC
B/Guangxi-Beiliu/2298/2023 V1A.3a.2 C.5.7 11 NC 1 NC 33 27 8 NC
Total (n=187)e 28 NC 4 NC 123 100 32 NC

DK-H: Denmark hospital study; DK-PC: Denmark primary care study; EU-H: European Union hospital multicentre VEBIS study; EU-PC: European 
Union primary care multicentre VEBIS study; NC: not calculated (percentages not shown where denominators < 60); UK-PC: United Kingdom 
multicentre primary care study; VEBIS: Vaccine Effectiveness, Burden and Impact Studies.

a Genetic characterisation results not available from the England, Northern Ireland and Scotland hospital studies.
b DK-H and DK-PC samples are combined.
c n: total numbers of viruses (sub)typed.
d Strain included in the 2024/25 northern hemisphere influenza vaccine.
e Total: total number of (sub)typed viruses sequenced.
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Figure 3
Interim vaccine effectiveness overall, against influenza A subtypes and influenza B, by age and target group for vaccination 
and by study, eight European studies, influenza season 2024/25
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reduced reactivity of ferret antibodies raised against 
the vaccine virus with the circulating viruses [14].

Circulating influenza B strains were clade-matched to 
the clade V1A.3a.2 vaccine virus, which had remained 
unchanged since the 2022/23 northern hemisphere 
season. The VE was similarly high in the 2022/23 and 
2023/24 seasons [8,9,15,17].

These influenza VE results should contribute to the 
supporting evidence for the WHO composition meeting 
for the northern hemisphere influenza vaccine strain 
selection on 24–27 February 2025.

Conclusion
Influenza vaccination should continue to be promoted 
in target groups, where feasible, as vaccination against 
influenza A, the main circulating influenza type, pro-
tected from one-third to over one-half of vaccinated 
individuals. Given that there were signals of lower 
VE by subtype, and particularly among older adults 
in some studies, in this time of heightened influenza 
activity other infection prevention measures should 
also be strengthened. End-of-season influenza VE with 
greater sample size, combined with more informa-
tion on genetic variation of viruses, may help clarify 
observed differences in age- and study-specific VE.
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