Influenza and Other Respiratory Viruses

| sHORT coMMUNICATION EEEED

WILEY

Burden of Severe Disease Associated With Influenza,
SARS-CoV-2 and RSV in Spain During the 2024-2025

Winter Season

Daniel Aguilar Figueroa® | Gloria Pérez-Gimeno?? | Olivier Nufiez>3 | Susana Monge?* | The SiVIRA Surveillance and Vaccine

Effectiveness Working Group

!Preventive Medicine Department, San Eloy Hospital, Barakaldo-Sestao Health Integrated Organization, Barakaldo, Spain | 2National Centre of
Epidemiology, Carlos ITI Health Institute (CNE-ISCIII), Madrid, Spain | *Biomedical Research Network on Epidemiology and Public Health (CIBERESP),
Madrid, Spain | “Biomedical Research Network on Infectious Diseases (CIBERINFEC), Madrid, Spain

Correspondence: Susana Monge (smonge@isciii.es)

Received: 17 August 2025 | Revised: 18 October 2025 | Accepted: 23 October 2025

Funding: The authors received no specific funding for this work.

Keywords: burden of disease | COVID-19 | influenza | RSV | sentinel surveillance

ABSTRACT

We estimated the burden of influenza, SARS-CoV-2 and RSV from patients hospitalized with acute respiratory infection system-
atically tested between weeks 40/2024 and 20/2025 in Spain. The hospitalization rate per 100,000 was highest for influenza [67.5
(95% Confidence Interval: 52.5-87.3)] followed by RSV [46.6 (35.4-62.2)] and SARS-CoV-2 [15.8 (10.2-24.6)]. Hospitalization
rates peaked in >60-year-olds and < 5-year-olds, ICU admissions in < 1-year-olds and deaths in >80-year-olds. Hospitalization

for SARS-CoV-2 at 80-85years was comparable to influenza at 60-65years, potentially signaling the appropriateness of in-
creasing the COVID-19 vaccination age cut-off. RSV prevention appeared a priority in < 5-year-olds but substantial preventive

potential was identified in the elderly.

Influenza, SARS-CoV-2 and the respiratory syncytial virus
(RSV) are three vaccine-preventable respiratory viruses with
epidemic presentation causing significant morbidity every year.
Estimating the burden of disease caused by these viruses is es-
sential for prioritization of resources in the current landscape of
evolving disease epidemiology and novel prevention tools.

We aimed to estimate the burden of influenza, SARS-CoV-2 and
RSV between weeks 40/2024 and 20/2025 in Spain, in terms of
rates and absolute numbers of hospitalizations, intensive care unit
(ICU) admissions and in-hospital deaths, overall and by age group.

1 | Methods
1.1 | Data Sources and Patients

The Spanish acute respiratory infections surveillance system
(SiVIRA) implements a common protocol across 48 sentinel
hospitals in 17 of the 19 Spanish regions covering around 29%
of the Spanish population [1]. Briefly, SiVIRA hospitals regis-
ter all patients admitted with severe acute respiratory infection
(SARI), defined as acute onset of at least one symptom among
cough, sore throat, shortness of breath and/or rhinorrhea (with
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or without fever) and a clinician's judgment of an infection. In
practice, International Classification of Diseases codes or diag-
nostic impressions (Table S1) upon admission are used for the
first identification of SARI cases, followed by manual revision.
Basic information on the date of hospital admission, birthdate
and sex is collected from all admitted SARI patients. Hospital
catchment population by age (in 5-year age-bands, except for
<1 and 1-4years age-groups) and sex is also estimated. Weekly
SARI hospitalization rates can be computed by dividing the
total number of SARI patients by the estimated catchment pop-
ulation, in the so-called syndromic component of SiVIRA.

Out of total syndromic SARI cases, all those admitted during
one or two pre-defined weekdays, depending on the hospital, are
systematically selected for swabbing and testing for influenza,
SARS-CoV-2 and RSV and in-depth data collection. Weekly
pathogen positivity proportion can be computed from this so-
called systematic selection component of SiVIRA.

1.2 | Pathogen-Specific Hospitalization Rates

Pathogen-specific hospitalization rates may be estimated by
applying pathogen positivity proportion (from the systematic
selection component) to SARI hospitalization rates (from the
syndromic component), by epidemiological week, age, sex and
region.

However, some strata by week, age (<1, 1-4, 5-19, 20-59, 60-69,
70-79, 80+), sex and region, had low or null numbers of tests
performed, resulting in unstable estimates of positivity. To over-
come this, an additive generalized model (GAM) was fit to the
pathogen-specific positivity, including as independent variables
the sex, region (as a random effect) and a smooth interaction
term (penalized cubic spline) between epidemiological weeks
and age. Predicted positivity and 95% confidence intervals (95%
CI) in each stratum of week, age, sex and region were computed.

Previously computed SARI hospitalization rates by week, age
(in 5-year age bands), sex and region were multiplied by the es-
timated positivity and 95% CI (assuming homogeneous positiv-
ity within narrower age groups) to estimate pathogen-specific
weekly hospitalization rates and their 95% CI.

To extrapolate these pathogen-specific weekly hospitalization
rates to the overall population in the 17 regions participating in
SiVIRA and adjust them to the age, sex and region distribution
of the overall population, they were weighted by the inverse of
the selection probability for each stratum (weight =administra-
tive population/catchment population for each stratum). These
adjusted rates were further extrapolated to regions not covered
by SiVIRA (by strata of week, sex and age), and cumulatively
added for the period between weeks 40/2024 and 20/2025.

1.3 | Case-Severity and Pathogen-Specific
ICU-Admission and Mortality Rates

The proportion of patients that required ICU admission or died
at hospital was computed for each pathogen by age (<1, 1-4,
5-19, 20-59, 60-69, 70-79, 80-89 and 90+ years) and sex and

applied to cumulative pathogen-specific hospitalization rates
and their 95% CI to derive ICU admission rates and in-hospital
death rates (and their 95% CI) in 5-year age bands, assuming
homogeneous severity within narrower age groups and no dif-
ferences by week or region.

2 | Results

Sentinel hospitals in SiVIRA identified a total of 75,945 patients
admitted with SARI in a surveillance population of 14,634,747.
Among them, 17,006 were admitted on days when they should
have been systematically swabbed; 92% were tested for influ-
enza and SARS-CoV-2 and 88% also for RSV. Testing rates were
slightly higher for <1-year-olds but mostly similar across other
age groups (see Table S2). PCR represented 97%, 95% and 98%
of all tests for influenza, SARS-CoV-2 and RSV, respectively.
Following the methods described above, we applied the posi-
tivity estimated from swabbed patients to the overall SARI rate
and extrapolated to the overall Spanish population to derive the
overall burden associated with the three viruses in Spain be-
tween weeks 40/2024-20/2025.

Overall, 33,131 (95% CI: 25,743-42,848) hospitalizations were es-
timated in Spain associated with influenza, 7732 (95% CI: 4986-
12,057) with SARS-CoV-2 and 22,885 (95% CI: 17,398-30,510)
with RSV. Corresponding hospitalization rates for each virus
were 67.5 (95% CI: 52.5-87.3), 15.8 (95% CI: 10.2-24.6), and 46.6
(95% CI: 35.4-62.2) per 100,000 inhabitants. Hospitalization
rates were highest for age groups in the extremes (Figure 1,
Table 1), and higher in males compared with females (see
Figure S1). Individuals aged >60years (the current age cut-off
for influenza and SARS-CoV-2 autumnal vaccination in Spain)
represented 77%, 81% and 55% of all hospitalizations for in-
fluenza, SARS-CoV-2 and RSV, respectively, while those aged
>70years represented 61%, 68% and 47% (Figure 1, Table S3).

Overall, 1811 (95% CI: 1359-2434) ICU admissions were esti-
mated in Spain associated with influenza, 286 (95% CI: 172-
478) with SARS-CoV-2 and 1666 (95% CI: 1302-2153) with
RSV, which represented 5.5%, 3.7% and 7.3% of all hospitalized
cases for each pathogen respectively. ICU admission rates (per
100,000 inhabitants) were higher in patients with influenza (3.7,
95% CI: 2.8-5.0) and RSV (3.4, 95% CI: 2.7-4.4) compared with
those with SARS-CoV-2 (0.6, 95% CI: 0.4-1.0). The highest ICU
admission rate for all three viruses occurred in individuals aged
<1lyear (Figure 1, Table 1). Individuals aged >60years repre-
sented 46%, 53% and 16% of all ICU admissions for influenza,
SARS-CoV-2 and RSV, respectively (Figure 1, Table S4).

In the same period, 1825 (95% CI: 1453-2291) deaths were esti-
mated in Spain associated with influenza, 474 (95% CI: 320-702)
with SARS-CoV-2 and 1006 (95% CI: 702-1348) with RSV, which
represented 5.5%, 6.1% and 4.4% of all hospitalizations with each
pathogen, respectively. Mortality rates (per 100,000 inhabitants)
were higher in patients with influenza (3.7, 95% CI: 3.0-4.7)
compared with those with RSV (2.0, 95% CI: 1.5-2.8) or SARS-
CoV-2 (1.0, 95% CI: 0.7-1.4). The highest mortality rate for all
three viruses occurred in individuals aged > 80 years (Figure 1,
Table 1). Individuals aged >60years represented 94%, 96% and
95% of all deaths associated with influenza, SARS-CoV-2 and
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FIGURE 1 | Hospitalization, ICU admission and in-hospital death associated with influenza, SARS-CoV-2 or RSV in Spain between weeks
40/2024 and 20/2025 by age group. In the left shown as rates per 100,000 and its 95% Confidence Interval (lines) and absolute numbers (columns). In

the right shown as cumulative proportion*.

* Cumulative proportion is provided reversed by age to better assess the proportion of all cases above different age thresholds, as the elderly represent the main
target group for preventive influenza and SARS-CoV-2 vaccination in Spain and RSV vaccination in the elderly is planned to be introduced in some regions

for the 2025-2026 season.

RSV, respectively, while individuals aged > 80years represented
64%, 71% and 60% (Figure 1, Table S5).
3 | Discussion

During the 2024-2025 winter season, the primary cause of
hospitalizations, ICU admissions and deaths associated with

respiratory viruses was influenza, followed by RSV and SARS-
CoV-2. However, this was the season with the lowest SARS-
CoV-2 circulation since the pandemic started, and the study
period up to week 20/2025 did not include possible epidemic
waves in Spring and Summer [2]. Our estimates are mostly con-
sistent with others recently published, though variability may
reflect different case definitions, methodological approaches,
virus circulation intensity and virus types [3-8].
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The current age cut-off for influenza and SARS-CoV-2 au-
tumnal vaccination (60years) captured >77% of hospitaliza-
tions and >46% of ICU admissions but >94% of deaths, with
SARS-CoV-2 being more skewed to older ages than influenza.
The burden of SARS-CoV-2 at 80-85years was comparable to
influenza at 60-65years, potentially signaling the appropri-
ateness of increasing the COVID-19 vaccination age cut-off.
Notably, coverage for influenza and SARS-CoV-2 vaccination
in this group was only 51% and 38%, respectively [9], high-
lighting the prevention potential of increasing uptake, which
should be a priority, especially in the most-at-risk group of
> 80year-olds.

In contrast, RSV disproportionately affected < 5-year-olds,
which should be the priority group for RSV preventive interven-
tions. However, RSV hospitalization rates in > 60-year-olds were
above those for SARS-CoV-2, and the elderly concentrated the
highest burden of RSV deaths. These results highlight the dual
burden of RSV in children and the elderly and estimate the pre-
ventive potential of introducing RSV vaccination in the elderly
in our context.

Among the strengths of our study, systematic testing avoids
underestimation due to inconsistent or biased test indication
by the attending clinician, particularly for RSV in the elderly
[10, 11]. Moreover, the widespread use of PCR avoids the pos-
sible underdetection of less sensitive tests [12]. The use of a ho-
mogeneous methodology achieves good comparability across
the three viruses, allowing direct comparison of their relative
burden overall and in the different age groups. As a main lim-
itation, our study did not include the burden of outpatient visits,
psychological unrest in family members, longer-term sequelae
or exacerbation of other diseases, nor other effects such as work
absenteeism [13-15], which could complete the picture of the
total burden attributable to these viruses.

In conclusion, our results show the considerable disease burden
of influenza, SARS-CoV-2 and RSV, which concentrates in chil-
dren and the elderly, supporting the implementation of preven-
tion efforts against these three viruses. The specific age groups
targeted by vaccines and immunisations need to put in context
the burden of disease in each age group with the objectives of the
vaccination program and the available resources.
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