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Background: Severe acute respiratory infections Conclusion: Patients with RSV infection had a dis-

(SARI) cause substantial disease burden in older
adults and those with comorbidities. Aim: To inform
Belgian vaccination policies, we aimed to compare
risk profiles and outcomes of influenza, COVID-19 and
RSV infections and examine age-related differences.
Methods: Adults(>18 years) hospitalised with SARI
in nine Belgian sentinel hospitals during the 2023/24
and 2024/25 winter seasons were included. Patients
with laboratory-confirmed RSV infection, influenza or
COVID-19 were compared in terms of demographics,
comorbidities, complications and outcomes. Adults
18-64 years were compared with those=65 years.
Multivariate analyses were applied. Results: Among
2,806 patients, 535 (19.1%) had RSV infection, 1,694
(60.4%) influenza and 577 (20.6%) COVID-19. Patients
with influenza were significantly younger (mean age
68.9 years) and had significantly fewer comorbidities
(89.7%) than patients with RSV (73.8 years; 95.8%) or
COVID-19 (74.0 years; 93.6%). Patients with COVID-19
experienced significantly fewer complications (40.8%)
than patients with RSV (48.9%) or influenza (45.2%).
Patients with RSV had higher in-hospital mortality
(11.9%) than patients with influenza (7.3%; p=0.089)
or COVID-19 (6.9%; p=0.037). Across pathogens,
younger adults had relatively more comorbidities after
adjusting for differences in the general population.
They had shorter hospital stays and lower mortality,
but higher intensive care unit admission rates.
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ease course comparable to patients with influenza or
COVID-19 and a higher mortality rate, especially with
increasing age. These findings highlight the impor-
tance of RSV vaccination in older adults and those
with comorbidities, alongside established vaccination
strategies for seasonal influenza and COVID-19.

Introduction

Each year, severe acute respiratory infections (SARI)
cause substantial morbidity and mortality among
adults 65 years and older and individuals with comor-
bidities [1,2], putting pressure on health systems.
Influenza virus has long been a leading viral cause
of SARI, and since 2020 severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) has become another
major pathogen. Respiratory syncytial virus (RSV) is
also recognised as an important cause of severe ill-
ness in older and immunocompromised adults [3,4].
Susceptibility to these pathogens increases with age
because of multimorbidity, physiological decline and
immunosenescence. Furthermore, atypical clinical
presentations in older adults frequently delay diagno-
sis and treatment leading to prolonged hospital stays
and increased complications and mortality [2].

In Belgium, annual influenza vaccination has been
available formore thanig years for high-risk adults,
including individuals aged 65 years or older, nursing
home residents and those with chronic conditions
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What have we learnt from this study?

What did you want to address in this study and why?

In 2025, reimbursement of RSV vaccination of adults =75 years and adults =60 years with certain comorbidities
was approved in Belgium. There is a need to better understand the risk factors and disease progression in
adults hospitalised with RSV compared with the other major viral respiratory pathogens influenza virus
and SARS-CoV-2. To address this, we analysed data from the hospital sentinel surveillance system, which
provides surveillance data from hospitals across Belgium.

The risk profile of hospitalised adult patients infected with RSV — in terms of age and underlying conditions
— largely corresponds to that of patients hospitalised with influenza or COVID-19. The course of the disease
in hospitalised adult RSV patients is as severe as influenza and COVID-19, and in the past two seasons
hospitalised RSV patients have experienced even more complications and the mortality rate was higher.

What are the implications of your findings for public health?
Each year, a substantial proportion of at-risk adults in Belgium are vaccinated against influenza and COVID-
19; however, this is not yet the case for RSV. Our findings can help inform a vaccination strategy for RSV.

—

affecting the lungs, heart (excluding hypertension),
liver or kidneys, as well as patients with metabolic,
neuromuscular or immune disorders or a body mass
index (BMI) greater than or equal to 40 kg/m? [5]. Since
the COVID-19 pandemic, vaccination against COVID-19
is recommended for high-risk adults using similar cri-
teria to the influenza vaccination, but also including
hypertension, neurological and cognitive disorders and
selected rare diseases [6]. However, COVID-19 vaccina-
tion remains free for the entire population.

In 2023, two RSV vaccines were licensed in Belgium.
In December 2024, the Superior Health Council (SHC)
recommended RSV vaccination for adults7s years or
older, adults 60 years or older with risk factors, immu-
nodeficient individuals and nursing home residents [7].
Reimbursement became available in August 2025 but
only for adults 65 years or older in residential care or
with chronic respiratory disease, chronic heart failure,
chronic kidney disease, diabetes, obesity (BMI>30 kg/
m?) or immunodeficiency [8].

To better inform these recommendations, we con-
ducted a comparative analysis of risk factors and dis-
ease progression among adults hospitalised with SARI
caused by influenza virus, SARS-CoV-2 or RSV.

Methods

Study setting and data collection

We conducted a retrospective cohort study of adults
(=18 years) hospitalised with SARI who tested positive
for influenza virus, RSV or SARS-CoV-2. Coinfections
were excluded.

Data were retrieved from the Belgian SARI surveillance
network, coordinated by the Belgian National Public

Health Institute (Sciensano) [9], which includes nine
hospitals (10 until November 2024) and prospectively
monitors all hospitalised SARI patients from admis-
sion until discharge. The network covers patients from
the three Belgian regions and all participating hospi-
tals have large intensive care units. They account for
ca 20% of all accredited hospital beds in Belgium. We
analysed two winter seasons: 2023/24 (13 November
2023-30 April 2024) and 2024/25 (1 September 2024-
30 April 2025). Patients admitted before 13 November
2023 were excluded because of major changes to the
surveillance (digital reporting, expanded participation,
questionnaire revision, improved completeness and a
new SARI case definition) introduced on that date.

Participating hospitals collected demographic, clinical
(symptoms, comorbidities, treatments and complica-
tions) and outcome information from patient’s medical
records. Data were submitted weekly by batch upload
or via an online questionnaire and compiled into an
R-based database [10].

Severe acute respiratory infection case
definition

Severe acute respiratory infection cases were defined
as follows: (i) hospitalisation= 24 hours; (ii) at leasttwo
acute respiratory symptoms (fever= 38°C or history of
fever, cough, respiratory distress such as dyspnoea or
abnormal lung auscultation); (iii) symptom onset within
10 days before admission; and (iv) exclusion of nosoco-
mial infections (symptom onset> 24 h after admission).

Testing for respiratory viruses

Respiratory specimens (nose/throat swabs (90.5%),
nasopharyngeal aspirates (9%) or bronchoalveolar lav-
age specimens (0.5%)) were obtained from all patients
meeting the SARI case definition and tested at the
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FIGURE

Weekly incidence of hospital admissions with severe acute respiratory infection, by infection, Belgium, 2023-2025
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National Reference Centre for Respiratory Pathogens
(NRQ). Viral nucleic acids were extracted with the eMAG
system (bioMérieux, France). Samples were tested
using commercial or in-house multiplex qPCR assays
for influenza virus, SARS-CoV-2 and RSV [9].

Statistical analysis

First, we conducted descriptive comparisons of soci-
odemographic characteristics, comorbidities, treat-
ments, complications and outcomes across infections.
Patients with missing data for a given variable were
systematically excluded from the corresponding analy-
sis. Second, we stratified analyses by age (18—64 years
vs=65 years, and further, within older adults 65-74,
75—84 and=85 years). Where age-specific prevalence
estimates for comorbidities in the general population
were available, we calculated a weighted prevalence
(weighted PR) by dividing the ratio of the comorbidity
prevalence among SARI patients 65 years or older over
the prevalence among SARI patients 18-64 years by
the corresponding ratio of the prevalence in the gen-
eral population. We also calculated the ratio of the
prevalence among SARI patients over the prevalence in
the general population (ratio SARI/general population).
We used the results of the Sciensano Health Interview
Survey 2023-2024 for this purpose [11].

www.eurosurveillance.org
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Statistical testing used t-tests or Wilcoxon rank-sum
tests for continuous variables, chi-square tests for cat-
egorical variables and Fisher’s exact tests for binary
variables. Multivariable logistic regression models
assessed pathogen-specific differences, adjusting for
sex, age and nursing home residence when analys-
ing comorbidities and additionally for the presence of
at least one comorbidity when analysing treatments,
complications and outcomes. Antiviral treatment was
not associated with disease course and therefore not
included in the model. Adjusted odds ratios (@OR) with
95% confidence intervals (Cl) and p values were cal-
culated, with p < 0.05 considered statistically signifi-
cant. Analyses were conducted using Stata version 17
(StataCorp, College Station, United States (US)).

Results

Incidence of hospital admissions

The Figure shows the weekly incidence of hospital
admissions due to RSV infection, influenza or COVID-
19 over the study period. In the 2023/24 season, there
were overlapping epidemics of the three infections. In
the 2024/25 season, the RSV and influenza epidemics
overlapped, but COVID-19 occurred mainly outside the
winter period.
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TABLE 1

Sociodemographic characteristics and risk factors in adult patients hospitalised for respiratory syncytial virus infection,
influenza and COVID-19, by infection, Belgium, winter seasons 2023/24 (13 November 2023-30 April 2024) and 2024/25 (1
September 2024-30 April 2025)

Influenza RSV vs Influenza RSV vs COVID-19

Influenza vs COVID-19

RSV COVID-19

Characteristics (n=535) (n=1,694) (n=577)

p value p value p value

% o %
%o
(ASgDe)In years, mean 73.8 (14.9) | 68.9 (17.3) | 74.0 (14.8) <0.001 0.797 <0.001
Age in years,
median (Q1-Q3) 76 (65-86) | 72 (60-81) | 77 (67-84) <0.001 0.967 <0.001
Male 50.1 53.6 56.0 0.157 0.049 0.322
i a o a 0, p a o, p
Risk factors aOR 95% ClI p value | aOR 95% Cl value aOR 95% ClI value
:‘;‘}Z‘:ihome 18.3 10.0 11.4 1.56 1.13 to 12.16 0.007 1.76 | 1.20t012.58 | 0.004 | 1.16 | 0.83t011.64 | 0.380
At least one
comorbidity 95.8 89.7 93.6 1.98 | 1.23t013.17 0.005 1.29 | 0.73t012.29 | 0.378 | 0.64 | 0.421t010.96 | 0.032
Asthma 15.5 12.3 9.5 1.47 | 1.09to 11.20 0.012 1.80 | 1.22t012.66 | 0.003 | 1.19 | 0.84t011.67 | 0.323
Other chronic 8 o] 1.26 1.01to 11.58 0.041 1.1 0.88 to 11 0.32 0.92 | 0.74to11.1 0.42
respiratory disease 34. 30.5 33.9 . . -5 04 14 . 49 327 -9 74 14 424
hroni X

SISr::s: cardiac 48.0 36.9 45.8 1.38 | 1.10t011.73 0.005 1.23 | 0.94to11.60 | 0.137 | 0.89 | o.72to11.11 | 0.310
Hypertension 41.6 37.6 35.6 0.99 | 0.79 to 11.24 0.908 1.29 | 0.99t011.69 | 0.060 | 1.31 | 1.06t011.64 | 0.014
Diabetes 24.6 23.9 21.5 0.94 | 0.73to11.20 0.610 1.15 0.85 t0 11.56 0.363 | 1.23 | 0.96to11.57 | 0.105
Obesity 10.0 13.1 10.7 0.71 | 0.50t0 11.01 0.059 | 0.87 | o0.57t011.31 0.501 | 1.26 | 0.91t011.73 | 0.163
Liver insufficiency 4.5 3.8 4.7 1.13 | 0.67t011.92 0.647 1.00 | 0.54t011.86 | 0.996 | 0.86 | 0.52t011.43 | 0.560
Renal insufficiency 27.8 21.1 22.8 1.17 | 0.92t0 11.51 0.206 1.35 | 1.00t011.82 | 0.052 | 1.14 | 0.89t011.47 | 0.298
Immunodeficiency 15.5 12.7 17.9 1.36 1.01t0 11.84 0.045 0.92 0.65 to 11.30 0.636 | 0.67 | o0.51t010.90 | 0.007
Organ transplant 1.5 1.8 2.0 1.11 | 0.47 t0 12.62 0.815 0.72 | 0.28t011.89 | 0.504 | 0.66 | 0.32t011.39 | 0.277
Stem cell
transplant 2.8 1.9 1.6 1.82 | 0.89t013.73 0.214 1.74 | 0.70t014.32 | 0.236 | 0.99 | 0.44t012.25 | 0.984
Solid cancer 23.1 17.6 21.4 1.26 | 0.97to 11.64 0.084 1.18 0.87t011.60 | 0.299 | 0.95 | 0.73t011.23 | 0.686
CH::E?tOIOgIC 12.2 6.8 11.2 2.02 | 1.421012.89 <0.001 | 1.19 0.80 to 11.78 0.387 | 0.60 | 0.421010.85 | 0.004
dOitsheearsllaematologlc 4.1 4.8 8.0 0.70 | 0.31t011.57 0.386 0.51 | 0.22t011.19 0.117 | 0.69 | 0.38t011.25 | 0.220
Neurologic disease 14.3 12.6 14.8 1.01 | 0.73to 11.40 0.928 | 0.87 | 0.60t011.27 | 0.471 | 0.85 | 0.63t011.15 | 0.288
L\l;l;;osrzuscular 3.1 2.9 5.8 1.08 | 0.57t012.02 0.821 0.43 | 0.22t010.83 | 0.012 | 0.42 | 0.26t010.69 | 0.001
Cognitive
disturbance 14.3 13.3 13.0 0.75 | 0.54to 11.04 0.086 | 0.95 | 0.64t011.41 | 0.801 | 1.26 | 0.91t011.73 | 0.158

aOR: adjusted odds ratio; Cl: confidence interval; Q: quartile; RSV: respiratory syncytial virus; SD: standard deviation.
Bold indicates statistically significant associations (p < 0.05).

2 Nursing home residence was adjusted for age and sex.

All comorbidities were adjusted for age, sex and nursing home residence.

Sociodemographic characteristics

Across both seasons studied, 9,085 adult patients
were hospitalised with SARI, of whom 9,064 (99.8%)
had a test result available for the three pathogens. Of
these, 2,863 (31.6%) tested positive for at least one of
the three viruses. After exclusion of 57 patients coin-
fected with at least two viruses, 2,806 patients were
included, 535 with RSV infection (19%), 1,694 with
influenza (60%), and 577 with COVID-19 (21%). The
mean age of influenza patients (68.9 years) was signifi-
cantly lower than that of patients with RSV (73.8 years;
p < 0.001) and COVID-19 (74.0 years; p < 0.001) (Table
1). A higher proportion of patients with COVID-19 were

male (56.0%) compared with RSV patients (50.1%;
p = 0.049). Patients with RSV were more likely to reside
in nursing homes (18.3%) than patients with influenza
(10.0%; p < 0.001) or COVID-19 (11.4%; p = 0.002).

Risk factors

After adjusting for age and sex, nursing home resi-
dency remained significantly more prevalent among
RSV patients. Patients with influenza were significantly
less often having at least one comorbidity (89.7%)
than patients with RSV (95.8%; p = 0.005) or COVID-19
(93.6%; p = 0.032). These differences remained after
adjusting for sex, age and nursing home residency.

www.eurosurveillance.org
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TABLE 2

Sociodemographic characteristics and underlying conditions of adult patients hospitalised for respiratory syncytial virus
infection, influenza or COVID-19 and comparison with general population, by age category, Belgium, winter seasons
2023/24 (13 November 2023-30 April 2024) and 2024/25 (1 September 2024-30 April 2025)

Prevalence in
general population

Characteristics 18-64
years

(n=798)

18-64
years

265
years

% % .
(o]

%

Ratio SARI/

Prevalence in SARI patients
general

population

265 years
(n=2,008)

Weighted
PR

18-64
years

265
years

PR 95% ClI p value

Sociodemographic characteristics

Female NA NA 52.4 53.8 1.03 | 0.95to0 11.11 0.486 NA NA NA
Nursing home resident NA NA 1.9 16.0 8.57 |4.9510114.84| <0.001 NA NA NA
Underlying conditions

At least one NA NA 81.6 95.8 1.17 | 1.13to 11.22 <0.001 NA NA NA
Asthma 6.5 6.1 16.3 10.7 0.65 | 0.53t0 10.81 <0.001 0.7 2.5 1.8
;)itsheearscehronic respiratory 2.5 6.9 27.9 33.7 1.21 | 1.06 to 11.38 0.004 0.4 11.2 4.9
Chronic cardiac disease 3.2 12.7 18.9 49.8 2.64 | 2.26 to 13.09 <0.001 0.7 5.9 3.9
Hypertension 10.8 33.5 19.8 45.3 2.29 | 1.97 to 12.67 <0.001 0.7 1.8 1.4
Diabetes 4.4 15.3 14.8 27.0 1.83 | 1.51t012.20 <0.001 0.5 3.4 1.8
Obesity 16.5 18.8 11.2 12.3 1.10 | 0.86 to 11.40 0.450 1.0 0.7 0.7
Liver insufficiency 0.8 1.2 5.1 3.8 0.73 | 0.50 to 11.08 0.116 0.5 6.4 3.2
Renal insufficiency 2.3 5.8 11.2 27.4 2.44 | 1.97 to 13.02 <0.001 1.0 4.9 4.7
Cognitive disturbance 0.4 4.8 5.1 16.7 3.29 | 2.371t0 14.55 <0.001 0.3 12.8 3.5
Immunodeficiency NA NA 19.9 12.1 0.61 | 0.50 t0 10.73 <0.001 NA NA NA
History of organ transplant NA NA 3.6 1.1 0.31 | 0.17to0 10.55 <0.001 NA NA NA
Stem cell transplant NA NA 3.6 1.4 0.41 | 0.23to0 10.72 0.002 NA NA NA
Solid cancer NA NA 11.8 22.5 1.91 | 1.54t012.37 <0.001 NA NA NA
Haematologic cancer NA NA 8.9 8.6 0.97 | 0.74 to 11.27 0.823 NA NA NA
Other haematologic disease NA NA 2.8 6.5 2.29 | 1.25t0 14.20 0.005 NA NA NA
Neurologic disease NA NA 9.4 15.0 1.60 | 1.2510 12.04 <0.001 NA NA NA
Neuromuscular disease NA NA 4.7 3.1 0.66 | 0.44 to 11.00 0.049 NA NA NA

Cl: confidence interval; NA: not applicable; PR: prevalence ratio; SARI: severe acute respiratory infection.

Bold indicates statistically significant associations (p < 0.05).

Weighted prevalence ratio was calculated by dividing the prevalence ratio for SARI patients aged 2 65 years vs those aged 18-64 years by the

corresponding prevalence ratio in the general population.

Immunodeficiency (from any cause) and haematologic
cancer (whether active or in remission) were signifi-
cantly less prevalent among patients with influenza.
After adjusting for immunodeficiency, haematologic
cancer was still significantly less prevalent. However,
immunodeficiency was no longer significantly less
prevalent after adjusting for haematologic cancer (aOR
RSV/influenza aOR: 1.085; p = 0.632. Influenza/COVID-
19 aOR: 0.77; p = 0.101) suggesting the association
with immunodeficiency may be explained by overlap
with haematologic malignancies. Compared with RSV
patients, influenza patients had significantly lower
prevalence of chronic respiratory diseases (excluding
asthma) and chronic cardiac disease. Compared with
patients with COVID-19, influenza patients had a sig-
nificant higher prevalence of hypertension. Asthma
was significantly more prevalent among patients with
RSV, while neuromuscular disease was significantly
more prevalent among patients with COVID-19.

www.eurosurveillance.org

Adultsaged 65 years or older were more frequently
residents of nursing homes and had a higher preva-
lence of comorbidities, including chronic respiratory
disease (other than asthma), chronic cardiac disease,
hypertension, diabetes, renal insufficiency, cognitive
impairment, solid cancer, non-malignant haemato-
logical disorders and neurological conditions (Table
2). Conversely, asthma, immunodeficiency, a history
of solid organ transplantation, stem cell transplanta-
tion and neuromuscular disease were significantly
more prevalent in patients aged 18-64 years. Nursing
home residency and comorbidities found to be more
common in SARI patients 65 years and older increased
with advancing age in both age groups, while comor-
bidities found to be less common declined fur-
ther (the Supplement presents sociodemographic
characteristics and risk factors by the smaller age
categories of 18-54, 55-64, 65-74, 75-84 and = 85
years).
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TABLE 3

Treatments, complications and disease outcome in adult patients hospitalised for respiratory syncytial virus infection,
influenza or COVID-19, by infection, Belgium, winter seasons 2023/24 (13 November 2023-30 April 2024) and 2024/25 (1
September 2024-30 April 2025)

COVID- RSV vs influenza RSV vs COVID-19 Influenza vs COVID-19
RSV Influenza 19
Hospitalised patients (n=535) (n1=1,694) (n=577) p p
aCoeff 95% Cl aCoeff 95% Cl aCoeff 95% Cl
% % o value value value
(s}
Days of stay
Days of stay?, median 6 (4.0- 6 (4.0- -0.38 to -0.35 -0.54 to
(Q1-Q3) 12.0) | (3.0-10.0) 11.0) 0.34 1.06 0353 | 0:47 |4 1.29 0.264| o0.08 0.69 0.806
Days of stay ICU, median 7 (3.0- 5 7 (3.0- -2.44 to -3.21 -2.13 to
-0. 0.70 -0.50 0.716 | <0.01 1.000
(Q1-Q3) 13.5) (3.0-9.5) 13.5) 39 1.65 705 5 to 2.21| °7 2.13
o p o p 9 p
Treatment aOR 95% Cl e aOR | 95%Cl e aOR 95% Cl velhe
.. o.71to 0.80 to 0.88 to
ICU admission 12.9 14.5 10.9 0.98 134 0.882| 1.8 11.73 0.408 | 1.20 11.64 0.254
Invasive mechanical 0.47 to 0.53 to 0.77 to
ventilation 4.3 5.7 3.8 0.80 137 0.421 1.03 12.00 0.931 1.30 12.19 0.325
Complications (% yes)
s 0.87to 1.08 to 1.04 to
At least one complication 48.9 45.2 40.8 1.08 1133 0.498 | 1.40 11.80 0.010 | 1.28 11.58 0.018
Pneumonia 2.2 29.2 25.1 1.1 09310 0.181| 150 | -4 to 0.00 1.2 1.01to 0.0
32. 9- 5 17 11.46 ’ 5 11.98 -004 27 11.59 -043
. . 0.86 to 1.07 to 0.99 to
Acute renal insufficiency 17.8 14.3 12.8 1.14 11,51 0.359 | 1.53 1218 | ©-019 | 133 11.80 0.061
Cardiovascular 9.0 7.4 9.0 1.14 0.74 to 0.547 | 1.03 0.63 to 0.919 | 0.93 0.621t0 0.724
' ' : ' 11.75 : ’ 11.68 : ’ 11.39 :
0.67 to 0.74 to 0.74 to
ARDS 6.3 6.0 5.2 1.02 11.56 0.918 | 1.25 12.12 0.408 | 1.23 12.06 0.363
. 0.68 to 0.66 to 0.62 to
Sepsis 5.4 3.8 3.1 1.24 12.28 0.483 | 1.40 12.99 0.379 1.19 12.26 0.604
Disease outcome®
0.59 to 0.48to 0.63 to
Cured 84.2 88.4 89.2 0.81 1142 0.204 | 0.71 11.06 0.095 | 0.88 11.23 0.459
0.95 to 1.03 to 0.59 to
Deceased 11.9 7.3 6.9 1.38 1200 0.089 | 1.64 12.61 | ©-037 0.81 1142 | 0204
. 0.51 to 0.46 to 0.62 to
Sequelae 4.0 4.4 3.9 0.92 11.63 0.764 | 0.92 11.82 0.810 | 1.07 11.83 0.813

aCoeff: adjusted regression coefficient; aOR: ICU: intensive care unit; Q: quartile; RSV: respiratory syncytial virus.

2 Patients transferred in and patients transferred out excluded.
b Patients transferred out and outcome unknown excluded.

¢ A patient is considered as having sequelae when leaving the hospital with remaining symptoms with the expectation that they will be long

lasting.
Bold indicates statistically significant associations (p < 0.05).

All variables adjusted for age, sex, nursing home residency and presence of at least one comorbidity.

Comorbidities, for which the age-specific prevalence in
the general population was known, were several times
more prevalent among SARI patients than in the general
population for both 18—64-year-olds and those 65 years
and older, except for obesity, which was less prevalent
among SARI patients. The distribution of comorbidities
generally showed the same pattern across the two age
groups in both SARI patients and the general popula-
tion, although the difference between the age groups
was usually more pronounced in the general popula-
tion. After accounting for the underlying population
pattern by weighting the prevalence ratio of 265-year-
old SARI patients over 18-64-year-old patients by
the prevalence ratio in the general population, the
observed age-specific differences among SARI patients

were largely resolved, indicating that relative to the
general population, SARI patients aged 18-64 years
had a higher prevalence of comorbidities than SARI
patients 65 years and older.

Hospitalisation outcome

Length of stay, excluding patients transferred to or
from another hospital, did not significantly differ
among the three pathogens, nor did ICU admission,
length of ICU stay or invasive mechanical ventilation
(Table 3). Patients with COVID-19 had a significantly
lower complication rate (40.8%) than patients with RSV
(48.9%; p = 0.010) or influenza (45.2%; p = 0.018).
This was particularly the case for pneumonia and
acute renal insufficiency. Differences in cardiovascular
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TABLE 4

Hospitalisation characteristics, complications and outcome in adult patients hospitalised for respiratory syncytial virus
infection, influenza or COVID-19, by age category, Belgium, winter seasons 2023/24 (13 November 2023-30 April 2024) and

2024/25 (1 September 2024-30 April 2025)

65—74 years

18-64 years 265 years 75—84 years =85years

Hospitalisation and outcome (n=798) (n=2,008) (n=654) (n=751) (n=603)
% % % % %

Days of stay?, median (Q1-Q3) 4 (3-8) 7 (4-12) <0.001 5 (3-10) 7 (4-11) 8 (5-13) <0.001
ICU admission 17.0 12.1 <0.001 20.5 10.6 5.0 <0.001
Days of stay ICU, median (Q1-Q3) 4 (2-10) 5(3-9) 0.922 5(3-10) 5(2-9) 3.5 (3-5) 0.014
Invasive mechanical ventilation 7.4 4.0 <0.001 7.2 4.0 0.4 <0.001
At least one complication 42.3 46.1 0.075 44.9 46.6 46.9 0.762
Cured 92.4 85.8 <0.001 86.2 90.1 79.6 <0.001
Deceased 3.4 10.1 <0.001 8.0 6.5 17.0 <0.001
Sequelae® 4.2 4.2 0.976 5.9 3.4 3.4 0.052

ICU: intensive care unit; Q: quartile.
2 Patients transferred in and patients transferred out were excluded.

b A patient is considered to have sequelae when leaving the hospital with symptoms that are expected to be long lasting.

Bold indicates statistically significant associations (p < 0.05).

complications, acute respiratory distress syndrome
and sepsis were too small to be significant. Other com-
plications were too rare to show significant differences
(data not shown). Patients with RSV had higher in-
hospital mortality (11.9%) than patients with influenza
(7.3%) or COVID-19 (6.9%). After adjusting for sex, age,
nursing home residence and comorbidities, in-hospital
mortality remained higher among patients with RSV
than among patients with COVID-19 (@OR: 1.64; 95% Cl:
1.03 to 12.61; p = 0.037), but the difference between
patients with RSV and influenza was no longer statis-
tically significant (@OR: 1.38; 95% Cl: 0.95 to 12.00);
p = 0.089).

Severe acute respiratory infection patientsagedés
years or older had significantly longer hospital stays
than patients aged 18-64 years, and length of stay fur-
ther increased with age among patients 65 years and
older (Table 4). Admission to ICUs decreased significa-
tively with age. No significant difference was observed
in length of ICU stay between the<65 and=65 years
age groups, but length of ICU stay decreased signifi-
cantly with increasing age among patients 65 years
and older. The use of invasive mechanical ventilation
also declined with age. Patientsaged 65 years or older
experienced complications more often than younger
patients, although the difference was not statistically
significant. Overall, the case fatality rate increased
with age, although it was lower in 75-84-year-olds
than in 65-74-year-olds. It increased from 3.4% among
patients aged 18—-64 years to 17.0% among patients 85
years and older. By infection, the case fatality rate
increased from 3.4% to 21.5% among patients with
RSV, from 3.9% to 17.2% among patients with influenza
and from 0.9% to 12.0% among patients with COVID-19.
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Discussion

This study is the first in Belgium to compare risk pro-
files and disease progression among adults hospital-
ised with SARI caused by infections with influenza
virus, SARS-CoV-2 or RSV.

Overall, patient characteristics were similar across
infections, although patients with influenza were
generally younger and had fewer comorbidities than
patients with RSV or COVID-19, consistent with most
prior studies [12-16] including those assessing post-
pandemic COVID-19 cases [15,16]. While some studies
reported age differences between patients with RSV
and COVID-19 [15], we did not observe this. The lower
prevalence of comorbidities among influenza patients,
even after adjusting for sex, age and nursing home res-
idence, aligns with previous work [12,13,15,17-19], sug-
gesting a greater role of age and multimorbidity in RSV
and COVID-19 severity. Three prior studies reported a
higher prevalence of comorbidities in patients with RSV
than in those with COVID-19 [12,15,19]. We observed
the same trend, although it was not statistically sig-
nificant. Patients with RSV were also significantly more
likely to reside in nursing homes, even after adjusting
for age.

Across the three viral infections, the same underlying
conditions were frequently reported, including cardiac,
respiratory and renal comorbidities, as well as immune
disorders, malignancies and diabetes. Overall risk pro-
files were therefore largely comparable, although most
comorbidities were less prevalent among patients with
influenza. Specifically, cancers, chronic cardiac dis-
ease, immunodeficiency and chronic respiratory dis-
ease other than asthma were less prevalent among
patients with influenza. Asthma was more prevalent
among patients with RSV, while neuromuscular disease
was most prevalent among patients with COVID-19. The
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clinical relevance of these pathogen-specific differ-
ences remains uncertain, as they may reflect residual
confounding or chance. Some prior studies reported
similar findings, such as higher prevalence of asthma
and renal insufficiency among patients with RSV
[12,13,17], whereas others identified different patterns.

Comparison of comorbidity prevalence across age
groups is challenging, as many comorbid conditions
increase with age. To account for this, we adjusted
comorbidity prevalence ratios in younger (18—64 years)
and older (=65 years) adults using age-specific refer-
ence data from the general population, where availa-
ble. Before adjustment, comorbidities such as chronic
cardiac disease, hypertension, diabetes and obesity
appeared to be several times more common among
older SARI patientsthan younger ones. However, after
adjusting for age-related prevalence in the general
population, the prevalence ratio was lower. This sug-
gests that the higher prevalence of comorbidities
in older SARI patients is largely attributable to age-
related baseline rates rather than to an age-specific
increase in risk due to comorbidities. Notably, the rate
of comorbidities in SARI patients compared with the
general population is higher among younger patients
than older patients. This might suggest that for older
adults, age itself is a more important risk factor than
underlying health conditions, which makes the case
for vaccinating healthy elderly people even stronger.
Moreover, risk factors not inherently linked to ageing -
such as immunodeficiency, organ transplantation and
asthma - were relatively more prevalent among younger
adults. The SARI-to-general population ratio further
supports that comorbidities including asthma and
other chronic respiratory diseases, chronic cardiac dis-
ease, diabetes, liver and renal disease and cognitive
disorders are risk factors for SARI. Obesity (defined as
BMI » 30 kg/m>), however, does not appear to be a risk
factor as it was more common in the general popula-
tion than among SARI patients, at least according to
the national health survey.

The comparison of treatment procedures across the
three pathogens showed broadly similar patterns. After
adjusting for sex, age, comorbidities and nursing home
residence, no significant differences were observed in
length of hospital stay, ICU admission or treatment pro-
cedures. Other studies reported heterogeneous results:
some identified longer hospital stays among patients
with COVID-19 [19], others among patients with RSV
[12-14] or influenza [15], while several found no dif-
ference [17,20]. Similarly, reported differences in ICU
admission vary, with some studies describing higher
admission rates among patients with influenza [13],
others among patients with RSV [12,14-17] and others
among patients with COVID-19 [19]. Both length of stay
and ICU admission were influenced by factors beyond
disease severity, such as hospital capacity constraints.
This may have had a greater impact on patients with
RSV and influenza, who are predominantly hospitalised

during the busy winter season, than on patients with
COVID-19.

Patients with RSV or influenza were more likely than
patients with COVID-19 to experience a complicated
disease course, primarily because pneumonia and
acute renal insufficiency were the two most common
complications. A key finding was the substantially
higher case fatality rate among patients with RSV. After
adjusting for sex, age, nursing home residence and
comorbidities, this difference remained statistically
significant between RSV and COVID-19, but it was no
longer statistically significant for RSV vs influenza. The
greater disease severity of RSV compared with influ-
enza and COVID-19 has also been reported in several
studies [14,16,18], whereas others have described a
more severe course in COVID-19 (during the pandemic)
[12], or influenza [13] or found no difference between
infections [20].

A plausible explanation for the higher mortality among
patients hospitalised with RSV is the difference in vac-
cination coverage between the three infections. During
the study period, annual vaccination campaigns in
Belgium reached adults aged 65 years and older and
adults with comorbidities for both influenza and COVID-
19, but not for RSV. Vaccination coverage for influenza
in Belgium is ca 40-45% among adults with comor-
bidities and 55% among individuals aged 65 years and
older [11,21,22]. For COVID-19, vaccination coverage is
around 60% among adults with comorbidities and 40%
among the older adults [23,24]. Both influenza and
COVID-19 vaccinations have been shown to reduce not
only the risk of hospitalisation but also the severity of
disease in hospitalised patients [25-27]. Consequently,
the higher case fatality rate and more frequent severe
disease observed in hospitalised RSV patients may be
attributable to lower vaccination coverage, rather than
reflecting a more severe disease course inherent to
the RSV virus itself. A study in the US found that RSV
was similar in severity to COVID-19 or influenza among
unvaccinated patients, but more severe compared
to patients vaccinated for influenza or COVID-19 [28].
Because we did not have complete vaccination data for
the patients, we could not adjust for vaccination status
in our analysis or assess this hypothesis in our study.
Also, the relatively higher proportion of nursing home
residents and of patients older than 85 years could be
a consequence of the higher vaccination coverage in
nursing homes and by increasing age.

Some differences in disease course were observed
between patients aged 18-64 years and those aged 65
years or older. Older patients had longer hospital stays
but were admitted to intensive care less frequently,
with ICU admission declining significantly with advanc-
ing age. This finding contrasts with the observation
that complication rates did not decrease with age; in
fact, complications such as cardiovascular events and
acute renal insufficiency were more common in older
patients. It also contrasts with the marked age-related
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increase in mortality. A possible explanation is that ICU
admission and invasive procedures such as invasive
ventilation may sometimes be considered inappropri-
ate for older patients. The strong association between
age and increased mortality has been consistently
demonstrated in previous studies of COVID-19 [29-31],
influenza [32,33] and RSV [34].

Although the risk profiles of patients were largely
similar across all three pathogens, the vaccination
recommendations of the Belgian SHC and the reim-
bursement criteria differ. For example, hypertension
and cognitive disorders are not considered risk fac-
tors for severe influenza but are included for COVID-19,
despite being equally prevalent in both patient groups.
An important discrepancy concerns age-based recom-
mendations: RSV vaccination is recommended by the
SHC for all individuals 75 years and older, whereas the
threshold is65 years and older for both vaccination
against influenza and COVID-19. Furthermore, RSV vac-
cination for adults with comorbidities is recommended
only from the 60 years of age and reimbursed from 65
years of age, while influenza and COVID-19 vaccination
is advised and reimbursed for all adults with comor-
bidities regardless of age. Although patients with RSV
were, on average, older than patients with influenza,
but not older than patients with COVID-19, the propor-
tion of individuals aged 65—-74 years was similar across
the three groups: 23% for RSV, 24% for influenza and
22% for COVID-19. The difference becomes clear when
comparing how many patients meet the current vac-
cination criteria. While 89% of influenza patients and
96% of COVID-19 patients in our study met the crite-
ria for vaccination against their respective infections,
only 81% of RSV patients did so. If we hypothetically
apply the current criteria for influenza and COVID-19
vaccination to RSV vaccination, the proportion of SARI
patients due to RSV that would have been eligible for
vaccination increases to 94% and 96%, respectively.
We acknowledge that factors such as infection inci-
dence and vaccine cost also inform vaccination policy.
Nevertheless, from an epidemiological and organisa-
tional perspective, harmonised vaccination criteria
may offer stronger justification than infection-specific
approaches.

Our study focused on only three pathogens. The ration-
ale for this choice is that these are the main viral
respiratory pathogens responsible for seasonal or peri-
odic epidemics, which place a substantial burden on
the healthcare system. This is also why they are the pri-
mary targets of vaccination campaigns. Consequently,
our analysis did not include the large number of about
70% of SARI patients who tested negative for all three
selected pathogens. Most of these cases are attrib-
utable to bacterial infections or infections with other
viruses, although some may represent false-negative
results for influenza virus, RSV or SARS-CoV-2, for
example, due to sampling long after symptom onset.

www.eurosurveillance.org

Several limitations inherent to our study design should
be acknowledged. First, we relied on routine hospi-
tal surveillance data, which may be subject to issues
such as incomplete reporting or misclassification.
However, following a comprehensive revision of the
surveillance system in 2023, data quality improved
substantially, and these data were considered suffi-
cient for the analyses presented. Second, comparisons
between pathogens could only be adjusted for varia-
bles routinely collected, such as age, sex, and nursing
home residence; residual confounding from unmeas-
ured factors cannot be excluded. Third, the summer
months (May—September) were not included, as RSV
testing is not routinely performed during this period.
Consequently, the two COVID-19 waves of 2024, which
occurred in summer, and RSV cases hospitalised early
in the 2023/24 season (before 13 November) were not
captured. Although it is theoretically possible that
these patients may have differed in risk profile or dis-
ease course, we consider it unlikely that their inclusion
would have substantially altered our findings.

Astrength of ouranalysis is that we applied an improved
case definition that better captures patients with RSV
and COVID-19, whereas the World Health Organization
SARI case definition is more focused on influenza and
has a lower sensitivity for detecting influenza, RSV and
COVID-19 [35,36].

Conclusion

Our analysis shows that, over the past two seasons,
patients hospitalised with RSV had a disease course
comparable to, and in some cases more severe than,
patients with influenza or COVID-19, with similar rates
of ICU admission and complications and a higher case
fatality rate. The introduction of new RSV vaccines
therefore represents an important advance in preven-
tion and public health. The risk profile for severe dis-
ease is highly comparable across the three pathogens,
and the question can be asked if national recommenda-
tions for vaccination should not be more harmonised.

Data availability

Data will be made available on request to Sciensano (epires-
pi@sciensano.be).

Authors’ contributions

Yves Lafort: Data curation, Formal analysis, Investigation,
Writing - original draft, Writing — review & editing. Cato
Dambre: Conceptualization, Data curation, Formal analysis,
Investigation, Validation, Writing — original draft, Writing —
review & editing. Yinthe Dockx: Data curation, Investigation,
Software, Validation, Writing - review & editing. Anna
Parys: Investigation, Resources, Validation, Writing — review
& editing. Xavier Holemans: Validation, Writing — review &
editing. Marie-Pierre Parsy: Validation, Writing — review
& editing. Nicolas Dauby: Validation, Writing — review &
editing. Marijke Reynders: Validation, Writing — review &
editing. Marc Bourgeois: Validation, Writing — review & edit-
ing. Arne Witdouck: Validation, Writing - review & editing.
Isabel Leroux-Roels: Validation, Writing — review & editing.

9

M) Check for updates


https://crossmark.crossref.org/dialog/?doi=10.2807/1560-7917.ES.2026.31.37.2600088&domain=pdf&date_stamp=2026-09-17

Eva Bernaert: Validation, Writing — review & editing. Koen
Magerman: Validation, Writing — review & editing. Laura
Cornelissen: Investigation, Validation, Writing — review &
editing. Laurane De Mot: Conceptualization, Investigation,
Methodology, Supervision, Validation, Writing — review &
editing.

Conflict of interest

Nicolas Dauby: Research Grant from MSD; Educational Grant
from Pfizer; Honoraria from Astra Zeneca, MSD, Abbott and
Abbvie; Support for attend meetings and/or travel: Sanofi,
ViiV, Gilead, MSD (all unrelated to the present work). The re-
maining authors have no conflict of interest to declare.

Funding statement

The Belgian SARI surveillance is mostly funded by the
Belgian Federal Public Service ‘Health, Food Chain Safety,
and Environment’ (data collection & management, and mi-
crobiological testing) and partly by the VEBIS (Vaccine
Effectiveness, Burden and Impact Studies) project of the
European Centre for Disease Prevention and Control (ECDC)
(Framework Contract ECDC/2021/016) (data management &
analysis, complementary RSV testing); The European Union
(BE-SURVID project) funded the digitalisation of the SARI
surveillance. The funders had no direct involvement in the
study or the publication.

Ethical statement

The SARI surveillance was approved by a coordinating central
ethical committee (Ref: B.U.N. 143201215671) and the local
ethical committees of the participating hospitals. The study
was conducted in compliance with the principles of GCP and
in accordance with all applicable regulatory requirements.

Use of artificial intelligence tools

During the preparation of this work, the author used ChatGPT
(OpenAl) to assist with language editing and phrasing. After
using this tool, the author reviewed and edited the content
as needed and takes full responsibility for the final version
of the manuscript.

Acknowledgements

We gratefully thank all the staff at the hospitals participat-
ing in the SARI surveillance for the collection of the data.

References

1. Hanage WP, Schaffner W. Burden of Acute Respiratory
Infections Caused by Influenza Virus, Respiratory Syncytial
Virus, and SARS-CoV-2 with Consideration of Older Adults: A
Narrative Review. Infect Dis Ther. 2025;14(S1) Suppl 1;5-37.
https://doi.org/10.1007/s40121-024-01080-4 PMID: 39739200

2. Watson A, Wilkinson TMA. Respiratory viral infections in the
elderly. Ther Adv Respir Dis. 2021;15:1753466621995050.
https://doi.org/10.1177/1753466621995050 PMID: 33749408

3. Nguyen-Van-Tam JS, O’Leary M, Martin ET, Heijnen E,
Callendret B, Fleischhackl R, et al. Burden of respiratory
syncytial virus infection in older and high-risk adults: a
systematic review and meta-analysis of the evidence from
developed countries. Eur Respir Rev. 2022;31(166):220105.
https://doi.org/10.1183/16000617.0105-2022 PMID: 36384703

4. Zhang T, Reeves RM, Ma S, Miao Y, Sun S, Orrico-Sanchez A,
et al. Estimating the respiratory syncytial virus-associated
hospitalisation burden in older adults in European countries:

10

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

a systematic analysis. BMC Med. 2025;23(1):453. https://doi.
0rg/10.1186/512916-025-04249-x PMID: 40754579

Superior Health Council. Vaccination against seasonal
influenza: Winter season 2025-2026. Brussels: Superior
Health Council. [Accessed: 26 Sep 2025]. Available

from: https://www.hgr-css.be/en/report/9897/
vaccination-against-seasonal-influenza-season-2026-2027

Superior Health Council. Belgian Vaccination Strategy against
COVID-19: Season 2025-2026. Brussels: Superior Health
Council. [Accessed: 26 Sep 2025]. Available from: https://
www.hgr-css.be/en/report/988o/belgian-vaccination-strategy-
against-covid-19-season-2025-2026

Superior Health Council. Vaccination against RSV (adults) —
revision 2024. Brussels: Superior Health Council. [Accessed:
26 Sep 2025]. Available from: https://www.hgr-css.be/en/
report/9837/vaccination-against-rsv-adults-revision-2024

Belgian Centre for Pharmacotherapeutic Information (CBIP).
Remboursement Arexvy susp. inj. (pdr + susp.) i.m. [2x flac.]
1 dos. [Reimbursement Arexvy susp. inj. (pdr + susp.) i.m. [2x
bottle] 1 dos.]. Brussels: CBIP. [Accessed: 9 Oct 2025]. French.
Available from: https://www.cbip.be/fr/ampps/191171?cat=b

Fischer N, Dauby N, Bossuyt N, Reynders M, Gérard M, Lacor
P, et al. Monitoring of human coronaviruses in Belgian primary
care and hospitals, 2015-20: a surveillance study. Lancet
Microbe. 2021;2(3):e105-14. https://doi.org/10.1016/S2666-
5247(20)30221-4 PMID: 33937883

R Core Team. (2026). R: A language and environment for
statistical computing. Vienna, Austria: R Foundation for
Statistical Computing; 2020. Available from: http://www.
Rproject.org/

Belgian Institute for Health (Sciensano). Health Interview
Survey. Brussels: Sciensano. [Accessed: 26 Sep 2025].
Available from: https://www.sciensano.be/en/projects/
health-interview-survey

Ambrosch A, Luber D, Klawonn F, Kabesch M. Focusing on
severe infections with the respiratory syncytial virus (RSV)

in adults: Risk factors, symptomatology and clinical course
compared to influenza A/ B and the original SARS-CoV-2
strain. ) Clin Virol. 2023;161:105399. https://doi.org/10.1016/j.
jcv.2023.105399 PMID: 36863135

Chen L, Han X, Li Y, Zhang C, Xing X. Comparison of clinical
characteristics and outcomes between respiratory syncytial
virus and influenza-related pneumonia in China from 2013

to 2019. Eur ] Clin Microbiol Infect Dis. 2021;40(8):1633-43.
https://doi.org/10.1007/510096-021-04217-2 PMID: 33677754

Ackerson B, Tseng HF, Sy LS, Solano Z, Slezak J, Luo Y, et al.
Severe Morbidity and Mortality Associated With Respiratory
Syncytial Virus Versus Influenza Infection in Hospitalized
Older Adults. Clin Infect Dis. 2019;69(2):197-203. https://doi.
org/10.1093/cid/ciy991 PMID: 30452608

Quarg C, Jorres RA, Engelhardt S, Alter P, Budweiser S.
Characteristics and outcomes of patients hospitalized for
infection with influenza, SARS-CoV-2 or respiratory syncytial
virus in the season 2022/2023 in a large German primary
care centre. Eur ) Med Res. 2023;28(1):568. https://doi.
0rg/10.1186/540001-023-01482-z PMID: 38053110

Surie D, Yuengling KA, DeCuir J, Zhu Y, Gaglani M, Ginde

AA, et al., IVY Network. Disease Severity of Respiratory
Syncytial Virus Compared with COVID-19 and Influenza Among
Hospitalized Adults Aged 260 Years - IVY Network, 20 U.S.
States, February 2022-May 2023. MMWR Morb Mortal Wkly
Rep. 2023;72(40):1083-8. https://doi.org/10.15585/mmwr.
mmyz240a2 PMID: 37796753

Wiechert L, Fischer C, Jorres RA, Engelhardt S, Alter P, Kahnert
K, et al. Characteristics and outcomes of patients hospitalized
for infection with Influenza A, SARS-CoV-2 or respiratory
syncytial virus in the season 2023/2024 in a large German
primary care centre. Eur ) Med Res. 2024;29(1):509. https://
doi.org/10.1186/540001-024-02096-9 PMID: 39439011

Clausen CL, Egeskov-Cavling AM, Hayder N, Sejdic A, Roed
C, Gitz Holler J, et al. Clinical Manifestations and Outcomes
in Adults Hospitalized With Respiratory Syncytial Virus and
Influenza a/B: A Multicenter Observational Cohort Study.
Open Forum Infect Dis. 2024;11(10):0fae513. https://doi.
org/10.1093/ofid/ofaes13 PMID: 39411215

Haeberer M, Mengel M, Fan R, Toquero-Asensio M, Martin-
Toribio A, Liu Q, et al. RSV Risk Profile in Hospitalized Adults
and Comparison with Influenza and COVID-19 Controls in
Valladolid, Spain, 2010-2022. Infect Dis Ther. 2024;13(9):1983-
99. https://doi.org/10.1007/s40121-024-01021-1 PMID:
39033476

Falsey AR, Hennessey PA, Formica MA, Cox C, Walsh EE.
Respiratory syncytial virus infection in elderly and high-risk
adults. N Engl ) Med. 2005;352(17):1749-59. https://doi.
org/10.1056/NEJMoao43951 PMID: 15858184

www.eurosurveillance.org

M) Check for updates


https://crossmark.crossref.org/dialog/?doi=10.2807/1560-7917.ES.2026.31.37.2600088&domain=pdf&date_stamp=2026-09-17

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Vera DG. Griepvaccinatie: Evolutie van de vaccinatiegraad,
profiel van gevaccineerde personen, en de rol van
verschillende zorgverstrekkers in het voorschrijven en
toedienen van het vaccin. [Flu vaccination: Trends in
vaccination coverage, profile of vaccinated individuals, and
the role of different healthcare providers in prescribing
and administering the vaccine]. Brussels: Onafhankelijke
Ziekenfondsen; 2024. Dutch. Available from: https://www.
mloz.be/sites/default/files/ressources/Griepvaccinatie.pdf

Belgian Healthcare Knowledge Centre (KCE). Performance

of the Belgian health system. Report 2024. Brussels: KCE.
[Accessed: 26 Nov 202]. Available from: https://kce.fgov.be/
en/performance-of-the-belgian-health-system-report-2024

Belgian Centre for Pharmacotherapeutic Information (CBIP).
Vaccination contre la COVID 2025-2026. [COVID-19 vaccination
2025-2026]. Brussels: CBIP. French. Available from: https://
www.chip.be/fr/vaccination-contre-la-covid-2025-2026/

Sciensano. EPI-Stat. Current COVID-19 vaccination campaign.
[Accessed: 19 Aug 2026]. Available from: https://epidata.
sciensano.be/epistat/dashboard/#covid_vaccination

Mangas-Moro A, Zamarrén E, Carpio C, Alvarez-Sala R,
Arribas-Lopez JR, Prados C, Seasonal Flu Working Group of
La Paz University Hospital. Influenza vaccination mitigates
severe complications in hospitalized patients: A ten-year
observational study, Spain, 2009-2019. Am J Infect Control.
2024;52(5):563-9. https://doi.org/10.1016/].ajic.2023.11.009
PMID: 38007099

Casado |, Dominguez A, Toledo D, Chamorro J, Force L,
Soldevila N, et al. Effect of influenza vaccination on the
prognosis of hospitalized influenza patients. Expert Rev
Vaccines. 2016;15(3):425-32. https://doi.org/10.1586/1476058
4.2016.1134328 PMID: 26690376

Maleki B, Sadeghian AM, Ranjbar M. Impact of vaccination
against SARS-CoV-2 on mortality risk, ICU admission rate, and
hospitalization length in hospitalized COVID-19 patients: a
cross-sectional study. BMC Infect Dis. 2025;25(1):144. https://
doi.org/10.1186/s12879-025-10530-4 PMID: 39885405

Surie D, Yuengling KA, DeCuir ], Zhu Y, Lauring AS, Gaglani
M, et al. Severity of Respiratory Syncytial Virus vs COVID-19
and Influenza Among Hospitalized US Adults. JAMA Netw
Open. 2024;7(4):€244954. https://doi.org/10.1001/
jamanetworkopen.2024.4954 PMID: 38573635

Centers for Disease Control and Prevention (CDC). COVID-19.
Underlying Conditions and the Higher Risk for Severe
COVID-19. Atlanta: CDC. [Accessed: 26 Sep 2025]. Available
from: https://www.cdc.gov/covid/hcp/clinical-care/underlying-
conditions.html

Bonanad C, Garcia-Blas S, Tarazona-Santabalbina F, Sanchis
J, Bertomeu-Gonzalez V, Facila L, et al. The Effect of Age on
Mortality in Patients With COVID-19: A Meta-Analysis With
611,583 Subjects. ] Am Med Dir Assoc. 2020;21(7):915-8.
https://doi.org/10.1016/j.jamda.2020.05.045 PMID: 32674819

Mesas AE, Cavero-Redondo I, Alvarez-Bueno C, Sarria Cabrera
MA, Maffei de Andrade S, Sequi-Dominguez I, et al. Predictors
of in-hospital COVID-19 mortality: A comprehensive systematic
review and meta-analysis exploring differences by age, sex
and health conditions. PLoS One. 2020;15(11):0241742.
https://doi.org/10.1371/journal.pone.o241742 PMID: 33141836

Lemaitre M, Fouad F, Carrat F, Crépey P, Gaillat J, Gavazzi

G, et al. Estimating the burden of influenza-related and
associated hospitalizations and deaths in France: An eight-
season data study, 2010-2018. Influenza Other Respir Viruses.
2022;16(4):717-25. https://doi.org/10.1111/irv.12962 PMID:
35014194

Czaja CA, Miller L, Alden N, Wald HL, Cummings CN, Rolfes
MA, et al. Age-Related Differences in Hospitalization Rates,
Clinical Presentation, and Outcomes Among Older Adults
Hospitalized With Influenza-U.S. Influenza Hospitalization
Surveillance Network (FluSurv-NET). Open Forum Infect Dis.
2019;6(7):0fz225. https://doi.org/10.1093/ofid/ofz225 PMID:
31363771

Abrams EM, Doyon-Plourde P, Davis P, Lee L, Rahal A,
Brousseau N, et al. Burden of disease of respiratory syncytial
virus in older adults and adults considered at high risk of
severe infection. Can Commun Dis Rep. 2025;51(1):26-34.
https://doi.org/10.14745/ccdr.vs1io1aos4 PMID: 39781233

World Health Organization (WHO). Surveillance case
definitions for ILI and SARI. Geneva: WHO. [Accessed: 19
Nov 2025]. Available from: https://www.who.int/teams/
global-influenza-programme/surveillance-and-monitoring/
case-definitions-for-ili-and-sari

Gill PJ, Kaziev CL, Mtaweh H, Kant T, Seaton C, Farrar DS,
et al. Performance of the World Health Organization (WHO)
severe acute respiratory infection (SARI) case definitions in
hospitalized children and youth: cross-sectional study. Lancet
Reg Health Am. 2025;44:101034. https://doi.org/10.1016/].
lana.2025.101034 PMID: 40083965

www.eurosurveillance.org

License, supplementary material and copyright

This is an open-access article distributed under the terms of
the Creative Commons Attribution (CC BY 4.0) Licence. You
may share and adapt the material, but must give appropriate
credit to the source, provide a link to the licence and indicate
if changes were made.

Any supplementary material referenced in the article can be
found in the online version.

This article is copyright of the authors or their affiliated in-
stitutions, 2026.

11

M) Check for updates


https://crossmark.crossref.org/dialog/?doi=10.2807/1560-7917.ES.2026.31.37.2600088&domain=pdf&date_stamp=2026-09-17

