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Abstract 
Respiratory infections are the second cause of morbidity and mortality in the world and the first cause of infectious disease in Spain and 

Europe. After the arrival of COVID-2019, with great impact on all health and social indicators, the non-pharmacological measures taken limited 
the incidence of other respiratory viruses by making their transmission difficult. Derived from this pandemic situation, the population has had a 
greater susceptibility to other respiratory viruses, since it could not acquire natural immunity as the circulation of these viruses was hampered. 
The pandemic situation and the control measures implemented initially had a favorable impact on the control of other respiratory diseases, but 
these increased in 2022. Co-circulation of respiratory viruses may occur and produce almost simultaneous epidemic peaks in the winter season. 
This simultaneous transmission poses important challenges in the clinical management of patients and in the planning of a possible care overload, 
both at the outpatient and hospital levels. Aging and chronicity associated with increased life expectancy suggest that acute respiratory infections 
will continue to be highly prevalent in the coming years. Added to this are respiratory syncytial virus (RSV) infections or other viruses that mainly 
affect the younger paediatric population population (0 to 4 years old) and are currently the leading cause of lower respiratory tract infection and 
hospitalization in infants. After the pandemic, it has been necessary to readapt the epidemiological surveillance systems against viral infections of 
the respiratory system, maintaining an adequate balance between sentinel and classic systems. 
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Introduction

In recent decades, respiratory infections have been the second 
cause of morbidity and mortality in the world and the first cause 
of infectious disease in Spain and Europe [1]. In an era of new 
risks of emerging diseases, the transmission of viruses that cause 
acute respiratory diseases continues to constitute a challenge 
because they generate non-specific pathology, diagnostic tests 
are not always performed to understand their aetiology and 
only supportive treatments are available, non-curative [2]. In an  

 
attempt to mitigate the spread of the COVID-19 pandemic, most 
countries adopted a heterogeneous series of non-pharmacological 
interventions (NPIs) that included confinements and restrictions on 
population mobility, limitation of activity in social centres and use 
of masks [3]. These interventions, which were in force even after 
vaccines and antivirals became available, together had a positive 
effect in terms of morbidity and mortality and managed to prevent 
the overload of health systems from being of greater magnitude [4-
7]. The measures used to try to control the pandemic produced a 
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great social impact and, specifically considering the health field, 
very relevant effects were observed, overall negative, on the use 
of health services [8,9]. These measures also contributed to the 
modification of the epidemiology of other infectious diseases, 
effects that continue to take place in 2023. In general. NPIs limited 
the incidence of other pathogens, especially respiratory viruses, 
by making their transmission difficult [10-22] but at the cost of 
reducing natural protection against many communicable diseases.

The effects of the withdrawal of NPIs against 
COVID-19 on the epidemiology of other diseases

The withdrawal of the NPIs by the different countries occurred 
when it was considered that the immune status of the population 
against COVID-19 was adequate, due to the sum of the natural 
protection acquired after the disease and that resulting from 
vaccination. This moment has been described as the calm before 
the storm, since there had been unusually low incidence rates 
of certain communicable diseases that were a consequence of a 
decrease in the opportunity to achieve natural immunity against 
these pathogens and therefore represented the emergence of 
a larger group of susceptible individuals [23]. In the Madrid 
region, after the lifting of these measures, the incidence of flu, 
legionellosis and tuberculosis increased significantly during 2022, 
with an increase of 32% in sporadic cases of legionellosis and an 
8% increase in the incidence of tuberculosis. [24]. The incidence 
of flu in that year was 14 times higher than in 2021, but without 
reaching the figures of pre-pandemic years, a trend that continues 
during the first half of 2023. Respiratory syncytial virus (RSV) 
cases in children under 2 years of age have also increased in the 
2022-2023 season, recovering the magnitude and seasonality that 
it maintained in the pre-pandemic stage [25]. The modification 
of the temporal presentation and the proximity of the epidemic 
peaks is observed in Figure 1, which includes the series of cases 
of influenza (n=27,225) and bronchiolitis (n=27,506) treated in 

hospital emergencies in the Madrid region from the beginning of 
2021 to November 2023.

The high effort of health systems to adapt to the COVID-19 
pandemic was also associated with the strengthening of 
epidemiological surveillance of this disease. In the current, 
post-pandemic stage, it has been necessary to readjust the 
epidemiological surveillance systems to the new situation, since co-
circulation of respiratory viruses can occur, and this simultaneous 
transmission poses important challenges for surveillance, in 
addition to the management of the patients and for planning a 
possible care overload, both at the outpatient and hospital levels. 
Aging and chronicity associated with increased life expectancy 
suggest that acute respiratory infections will continue to present 
high levels of incidence in the coming years. Furthermore, some 
infections, such as those caused by VRS, mainly affect the younger 
paediatric population (0 to 4 years) and are currently the leading 
cause of lower respiratory tract infection in infants in the Madrid 
region.

Lower and upper respiratory tract infections can be caused 
by various types of viruses, including parainfluenza, adenovirus, 
rhinovirus, bocavirus and human metapneumovirus. In addition to 
the clinical impact on patients and their quality of life, acute viral 
respiratory infections (ARIs), when they occur at epidemic peaks, 
can compromise healthcare capacity and consequently lead to a 
significant overload in the consumption of health resources. Thus, 
for example, the confluence of the three viruses, influenza, RSV and 
COVID-19, meant in the winter of 2022 an increase of 40% in cases 
treated in emergencies in Spain [26]. In the Madrid region, episodes 
treated in the emergency room due to influenza increased by 346% 
between November and April 2022-2023 compared to the same 
period in 2021-2022 and bronchiolitis episodes increased by 84% 
(Figure 1).

Figure 1: Daily cases of influenza and bronchiolitis in hospital emergencies in the Madrid region. Period January 1, 2021 to October 31, 
2023.
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Adaptation of surveillance of acute viral respiratory 
infections incorporating sentinel systems

These types of infections are a priority for surveillance systems. 
After three years of pandemic, with different variants of SARS-CoV-2 
that have emerged and predominated in the different epidemic 
waves, it is still necessary to continue characterizing the virus 
and assess whether its new mutations affect vaccine effectiveness, 
including new vaccines of multivalent composition that incorporate 
new variants. The influenza virus causes annual seasonal epidemics, 
usually in the winter months, and has significant pandemic 
potential, as occurred in 2009. Antigenic changes in the surface 
proteins of the virus are the origin of the annual epidemics and the 
reason for the update annual vaccinations. The RSV causes lower 
respiratory tract infections, mainly bronchiolitis, in infants under 
1 year of age, without forgetting the impact that RSV infection has 
on adults and especially on the elderly. It also generates seasonal 
epidemic peaks, generally prior to the circulation of the influenza 
virus. RSV infections represent a significant healthcare burden 
every year, both in primary care services and in hospitals, including 
visits to the emergency room, occupancy of hospitalization floors 
and paediatric intensive care units [27-29].

Due to the high incidence, the associated morbidity and 
mortality of these viruses and the capacity to evolve, the WHO and 
the ECDC recommend that countries monitor the co-circulation 
of RSV, influenza viruses and SARS-CoV-2, and their genetic and 
phenotypic characteristics, through surveillance, sentinel and 
non-sentinel systems [30]. Traditional surveillance systems 
include notifiable diseases and surveillance based on monitoring 
the number of health care episodes in primary care and hospital 
emergencies, aimed at specific pathologies. During the pandemic, a 
great effort was made in surveillance to carry out an epidemiological 
survey of each patient and study epidemic outbreaks. Given the very 
high number of cases -2,005,382 confirmed cases for a population 
of 6,744,456 during the period of Public Health Emergency of 
International Importance-, after the most acute phase of the 
pandemic, the need to implement a sentinel system was promoted 
for syndromic surveillance of ARIs. The purpose is to monitor the 
incidence and epidemiological and microbiological characteristics 
of respiratory infections caused by the best-known circulating 
pathogens in the community (flu, COVID-19 and RSV).

Since the end of 2020, the Madrid region adapted the influenza 
sentinel surveillance system that it had been carrying out for the 
last 25 years and began syndromic surveillance of ARI, following 
international recommendations and providing its information at 
the state level [31]. In July 2023, the Strategy for the integration 
of COVID-19 in the surveillance and control of acute respiratory 
infections in the Madrid region was published, which eliminates the 
individualized declaration of all exhaustively identified COVID-19 
cases and establishes surveillance of COVID-19, influenza and 
RSV through the sentinel system [32]. Surveillance is carried out 
in both primary care and hospital care and is maintained during 
all months of the year. To monitor the incidence, the number of 
episodes detected in primary care consultations and the number 
of urgent hospital admissions due to ARI are collected daily. On the 

other hand, to know the characteristics of the cases, the clinical 
and evolution data, the risk history and the vaccination status of 
the cases detected are collected one day a week and a respiratory 
sample is taken for testing for detection of respiratory viruses. In 
addition, the system provides the data required by the national 
sentinel surveillance system [33].

In the 2023-2024 season, 10% of the population of the region 
of Madrid is monitored in primary care and 22.6% in the hospital 
setting through a network of sentinel centres made up of 30 
health centres and 3 hospitals. The participation of these centres 
is key to having high-quality information that allows us to know 
the epidemiological situation, identify changes that may require 
the early adoption of public health measures and evaluate the 
effectiveness and impact of preventive measures. Updated status 
reports are published every week of the year.

Prevention measures for viral respiratory diseases: 
infection control and immunization

The general population is susceptible throughout life to 
becoming infected by different respiratory viruses and to suffering 
repeated infections from the same agent. Respiratory viruses 
are transmitted between people by direct or indirect interaction, 
through aerosols or droplets through the air. The prevention of 
this transmission or spread of viruses can be done with non-
pharmacological infection control measures (use of a mask, personal 
protective equipment, physical distancing between people), but 
fundamentally through vaccination or immunization (of groups of 
risk and health professionals), which are the most effective tools 
[34]. Vaccination, both for flu and COVID-19, is aimed mainly at 
those people who are at greater risk of presenting complications, 
or those who can transmit to vulnerable others, in addition to 
personnel who perform essential services for the community.

Recently, in 2023, the marketing of a monoclonal antibody, 
nirsevimab, has been authorized for the prevention of lower 
respiratory tract disease caused by RSV in neonates and infants 
during their first season of exposure to the virus. In the Madrid 
region, RSV infection mainly affects children under one year of age 
and the majority of children admitted are under 3 months. The 
use of nirsevimab at the population level pursues the objective 
of primary prevention in pediatric age. Between October 1, 2023 
and March 31, 2024, a population immunization campaign is 
being implemented by administering the monoclonal antibody 
nirsevimab to all infants under 6 months of age at the beginning of 
the RSV season and to born during the season [35], with preliminary 
results that point to high effectiveness in preventing severe forms 
that require hospitalization.
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