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Abstract:

Introduction: Nirsevimab, a monoclonal antibody for the prevention of disease caused by res-
piratory syncytial virus (RSV), has recently been approved for use in Europe and Spain.
Objectives: To provide recommendations for the administration of nirsevimab for prevention
of RSV disease.

Methods: The approach chosen to develop these recommendations involved a critical review of
the literature and the use of the Delphi and GRADE methods. An expert group was formed. The
group engaged in three rounds to define the questions, express support or opposition, grade
recommendations and establish the agreement or disagreement with the conclusions.

Results: In the general neonatal population, routine administration of nirsevimab is recom-
mended to reduce the frequency of illness and hospitalisation for bronchiolitis and RSV lower
respiratory tract infection. Nirsevimab is recommended for all infants born in high-incidence
RSV season and infants aged less than 6 months at the season onset. In infants born preterm
between 29 and 35 weeks of gestation, with haemodynamically significant heart disease or
with chronic lung disease, routine administration of nirsevimab is recommended to reduce the
incidence of disease and hospitalisation due to bronchiolitis and RSV lower respiratory tract
infection. In patients in whom palivizumab is currently indicated, its substitution by nirsevimab
is recommended to reduce the burden of bronchiolitis.

Conclusions: Routine administration of nirsevimab to all infants aged less than 6 months born
during the RSV season or aged less than 6 months at the start of the winter season is rec-
ommended to reduce the burden of disease and the frequency of hospitalization due to
bronchiolitis.

© 2023 Asociacion Espanola de Pediatria. Published by Elsevier Espafia, S.L.U. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

Nirsevimab para la prevencion de la enfermedad por virus respiratorio sincitial en
nifios. Posicionamiento de la Sociedad Espariola de Infectologia Pediatrica

Resumen

Introduccidn: Recientemente se ha aprobado en Europa y en Espana el uso de nirsevimab, un
anticuerpo monoclonal para la prevencion de la enfermedad por virus respiratorio sincitial
(VRS).

Objetivos: Facilitar unas recomendaciones para la administracion de nirsevimab para la pre-
vencion de la enfermedad por VRS.

Métodos: Para la elaboracion de estas recomendaciones, se decidio realizar una revision critica
de la literatura, utilizar la metodologia Delphi y la metodologia GRADE. Se definié un grupo de
expertos. Se realizaron tres rondas para definir las preguntas, manifestarse a favor o en contra,
graduar la recomendacion, y definir el acuerdo o el desacuerdo con las conclusiones.
Resultados: En la poblacion general de recién nacidos, se recomienda administrar rutinar-
iamente nirsevimab para reducir la enfermedad y la hospitalizacion por bronquiolitis y
enfermedad de vias bajas por VRS. Se recomienda administrar nirsevimab a todos los lactantes
que nazcan en la estacion de alta incidencia de VRS y aquellos que cuando ésta comience,
tengan menos de 6 meses. En los pacientes prematuros de 29 a 35 semanas de edad gestacional,
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en los lactantes con cardiopatia hemodinamicamente significativa y lactantes con enfermedad
pulmonar croénica se recomienda rutinariamente administrar nirsevimab para reducir la enfer-
medad y la hospitalizacion por bronquiolitis y enfermedad de vias bajas por VRS. En los pacientes
con indicacion actual de palivizumab, se recomienda sustituir palivizumab por nirsevimab para
reducir la carga de enfermedad de bronquiolitis.

Conclusiones: Se recomienda administrar rutinariamente nirsevimab a todos los recién nacidos
menores de 6 meses nacidos en la estacion de VRS o que tengan menos de 6 meses cuando
entran en la estacion invernal, para reducir la carga de enfermedad y la hospitalizacion por
bronquiolitis.

© 2023 Asociacion Espafiola de Pediatria. Publicado por Elsevier Espafia, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

Respiratory syncytial virus (RSV) is one of the main causes
of respiratory disease in children worldwide and the lead-
ing cause of hospitalization due to lower respiratory tract
infection, including bronchiolitis and pneumonia. It is one
of the leading causes of death in infants and children over-
all, and particularly in preterm infants. Most children are
infected by RSV before age 2 years and up to 14% require
medical attention for this reason in the first year of life.’
The incidence of RSV-associated hospitalization in Europe
is of approximately 1.8%."? It is estimated that 3.2 million
children require hospital-based treatment for RSV infection
each year." Globally, RSV causes 1 out of 28 deaths in infants
aged 28 days to 6 months, and 3 out of 4 related hospital
admissions occur in previously healthy infants.? Since most
deaths due to RSV occur in low-income countries that may
not be included in hospital-based surveillance, the actual
figures may be even worse. > Respiratory syncytial virus
has been associated with recurrent wheezing in the long
term, impaired lung function and increased use of health
care resources.®

Effective strategies for RSV prevention are consequently
of utmost importance to address this significant public
health problem.>’-'3 Vaccination programmes against the
virus can reduce the incidence of RSV significantly.?

Until recently, the only preventive measure that was
commercially available was a monoclonal antibody (MAb)
against RSV, palivizumab, administered monthly to patients
in whom it is indicated: infants born preterm or with chronic
disease, usually haemodynamically significant heart disease
and chronic respiratory disease.'*'> Recently, Europe and
Spain have authorised the use of nirsevimab, a monoclonal
antibody, for prevention of RSV infection in infants aged less
than 1 year, and several clinical trials that analysed the out-
comes of its use in preterm infants born between 29 and 35
weeks of gestation, late preterm infants and term infants
have also been published.'*-"®

Other tools are at the late phase of development, such as
the prefusion F protein vaccine for pregnant women, which
has recently been found efficacious in reducing the risk of
hospital admission due to lower respiratory tract infection
in the first 180 days of life, clesrovimab and other vaccines
that are at different phases in the development process.®%°

Given these novelties in prevention and their potential
relevance, the Sociedad Espafola de Infectologia Pediatrica
(SEIP, Spanish Society of Paediatric Infectious Diseases) con-
sidered that it would be relevant to issue an official position
statement including recommendations on the use of nirse-
vimab for prevention of RSV infection through the Working
Group (WG) on Respiratory Infections.

Objective

To provide recommendations for the use of nirsevimab for
prevention of RSV-related disease in the paediatric popula-
tion based on the currently available evidence applicable to
our country.

Methods

The approach chosen to develop the recommendations was
a critical literature review, the Delphi methodology and the
Grading of Recommendations, Assessment, Development,
and Evaluations (GRADE) method.

Based on the scientific evidence of highest quality (clin-
ical trials and meta-analysis) published in the past 5 years,
a series of questions was formulated.

The issue at hand was defined as ‘‘issuing recommen-
dations for the use of nirsevimab in children’’. A panel of
experts was appointed, which corresponded to the WG on
Respiratory Infections of the SEIP. The members who had
conflicts of interest were allowed to express their opinions
in the process, but not allowed to vote.

External experts were also invited to join the panel:
a member of the Advisory Committee on Vaccines of the
Spanish Society of Pediatrics, an expert in health care
administration and a patient representative, the latter for
the purpose of including the preferences of the families of
patients. The fact that bronchiolitis is an acute disease is
one of the main reasons for the lack of patient associations
specifically focused on this disease, so the group included a
representative of the families of preterm infants.

Three facilitators were appointed: the coordinator, the
secretary and a member of the WG of Respiratory Infec-
tions of the SEIP to develop the questionnaires, define the
questionnaire rounds and structure the information. The
facilitators carried out a literature review, searching the
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Cochrane, Embase and PubMed databases for articles pub-
lished in the last 5 years focused on the variables of interest
and limited to research of the highest quality. The quality
of the research was determined based on the study design:
meta-analyses and clinical trials were given an a priori grad-
ing of ‘‘*high’’ quality and observational studies an a priori
grading of ‘‘low’’, subsequently upgrading or downgrad-
ing the initial ranking as applicable based on factors that
increased or decreased the quality of the evidence. The
search was specifically focused on clinical trials and meta-
analyses. The facilitators forwarded the studies of highest
quality, along with a summary of their main findings, to the
rest of the group. The overall findings were summarised in
a document distributed to all the experts. The studies were
graded as being of high, moderate, low and very low quality
based on the limitations, inconsistencies and directness or
indirectness of the evidence.

The panel defined the variables of interest through ques-
tions. A first round was conducted to develop possible
questions and identify the most relevant variables.

Then, questions were formulated starting from the
variables of interest applying the Population, Intervention,
Comparison and Outcome (PICO) framework. The members
of the WG and invited experts rated the relevance of the
variables on a scale from 1 to 9.

Variables with ratings of 6 or greater were categorised
as ‘‘very important variables’’ (6 points) or ‘‘key variables
(7-9 points) and were selected for evaluation by the panel.

A second round involving all the members of the WG was
devoted to defining their answers to the formulated ques-
tions in the form of statements (in favour/against) after
discussing their opinions, and to grading the resulting recom-
mendations (strong/weak) based on the degree of certainty
that the benefits and advantages exceed the risks and draw-
backs. We recommended reserving the rating as a strong
recommendation for statements supported by meta-analysis
results (as opposed to evidence from clinical trials alone)
and in the absence of evidence of significant risks of costs.
For instance, in the case of interventions supported by
evidence from clinical trials but that have a high cost, asso-
ciated with frequent or severe adverse effects or for which
there is uncertainty regarding economic aspects or patient
preferences, the strength of the recommendation should be
weak, whereas for those supported by evidence from meta-
analyses, with few adverse events, a low cost and easy to
implement, the recommendation should be strong.?'

A third round was devoted to establishing the agreement
or disagreement with the conclusions from the second round
by means of a Likert scale ranging from 1 to 5 points.?

At least 70% of the panel had to agree with the rec-
ommendation for it to be accepted as such. If 70% of the
experts expressed ‘‘agreement’’ or ‘‘strong agreement’’
with the recommendation, the item was considered accep-
table. If 70% of the experts expressed *‘disagreement’’ or
‘*strong disagreement’’, it was considered sufficient justifi-
cation to eliminate the item. The remaining items had to be
re-evaluated in the next round.

A remote meeting was held to finish the discussion and
define the key points. The panel drafted the recommenda-
tions (in favour/against). Each recommendation was then
graded (strong/weak). The final recommendations were
established taking into account the quality of the evidence,

the risk of bias, the risk-benefit ratio, economic variables
and other aspects that emerged during the discussion.

Results

Recommendation 1: In the population of healthy term and
late preterm infants, routine administration of nirsevimab
is recommended to reduce the incidence of hospitalization
due to RSV-associated lower respiratory tract infection and
bronchiolitis (in favour, weak recommendation).

Rationale:

Nirsevimab has been found to decrease the incidence of
hospitalization due to RSV in term and late preterm infants
with a high level of certainty. Significant adverse effects
have not been reported in association with the administra-
tion of nirsevimab.'”"®

The recommendation is weak because there have been
no other studies reproducing the findings of the trials con-
ducted by the pharmaceutical industry, and therefore there
are also no meta-analyses including evidence from addi-
tional trials. There are additional uncertainties, chiefly
regarding its implementation, cost, acceptance by families,
safety after post-authorization large-scale commercializa-
tion or the evolution of the virus toward potential forms of
drug resistance.

Recommendation 2: In the general population of term and
late preterm infants, routine administration of nirsevimab
is recommended to reduce the incidence of RSV-associated
lower respiratory tract infection and bronchiolitis (in favour,
weak recommendation).

Rationale:

Nirsevimab has been found to reduce the incidence of
medically-attended RSV infection in term and late preterm
infants. Significant adverse effects have not been reported
in association with the administration of nirsevimab.'”'8

The recommendation is weak because there have been
no other studies reproducing the findings of the trials con-
ducted by the pharmaceutical industry, and therefore there
are also no meta-analyses including evidence from addi-
tional trials. There are additional uncertainties, chiefly
regarding its implementation, cost, acceptance by families,
safety after post-authorization large-scale commercializa-
tion or the evolution of the virus toward potential forms of
drug resistance.

Recommendation 3: Administration of nirsevimab is rec-
ommended for all neonates born during the RSV season and
infants aged less than 6 months at the season onset (in
favour, strong recommendation).

Rationale:

As noted above, clinical trials found that nirsevimab
achieved a reduction in the incidence of medically-attended
RSV infection, hospitalization and severe disease due to RSV
(efficacy of 78%; 95% confidence interval [CI], 49%-91%).
Infants aged less than 6 months are most vulnerable and
most likely to require hospitalization and intensive care, and
therefore it is reasonable to assume that the risk-benefit
ratio is more favourable in this age group, so the panel is in
favour of issuing a strong recommendation for the adminis-
tration of nirsevimab in this population.’-¢16-1823,24

Recommendation 4: In infants born preterm between 29
and 35 weeks of gestation, with haemodynamically signif-
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icant heart disease or chronic pulmonary disease, routine
administration of nirsevimab is recommended to reduce the
incidence of hospitalization due to RSV-associated lower res-
piratory tract infection and bronchiolitis (in favour, strong
recommendation).

Rationale:

Nirsevimab has been found to reduce the frequency of
hospital admission due to RSV in this subset of infants,
who are at high risk. Significant adverse events have not
been reported in association with the administration of
nirsevimab.'®' This population is particularly vulnerable
and more likely to require hospitalization and intensive care,
and therefore it is reasonable to assume that the risk-benefit
ratio is more favourable in this group, so the panel is in
favour of issuing a strong recommendation for the adminis-
tration of nirsevimab in this population.

Recommendation 5: In infants born preterm between 29
and 35 weeks of gestation, with haemodynamically signif-
icant heart disease or chronic pulmonary disease, routine
administration of nirsevimab is recommended to reduce the
incidence of RSV-associated lower respiratory tract infection
and bronchiolitis (in favour, strong recommendation).

Nirsevimab has been found to reduce the frequency
of hospitalization due to RSV in this subset of infants,
who are at high risk. Significant adverse events have not
been reported in association with the administration of
nirsevimab. 6"

This population is particularly vulnerable and more likely
to require hospitalization and intensive care, and therefore
it is reasonable to assume that the risk-benefit ratio is more
favourable in this group, so the panel is in favour of issuing a
strong recommendation for the administration of nirsevimab
in this population.

Recommendation 6: In patients in whom palivizumab
is currently indicated, the substitution of nirsevimab for
palivizumab is recommended to reduce the burden of RSV-
associated bronchiolitis (in favour, weak recommendation).

Rationale:

In infants in whom administration of palivizumab is
indicated (born preterm between 29 and 35 weeks of ges-
tation, with haemodynamically significant congenital heart
disease or with chronic pulmonary disease), nirsevimab
has proven efficacious, with adverse events comparable to
those of palivizumab (high certainty).?” The incidence of
medically-attended disease was similar (nirsevimab, 0.6% vs
palivizumab, 1.0%), although the clinical trial that compared
the safety of these two agents did not report risk or P val-
ues. A recent meta-analysis found a greater reduction in the
rate of RSV infection per 1000 participants with nirsevimab
compared to palivizumab (nirsevimab, —123 cases [95% ClI,
—138 to —100] vs palivizumab, —108 cases [95% CI, —127 to
—82]) as well as in the rate of RSV-associated hospitalization
per 1000 participants (nirsevimab, —54 [95% CI, —64 to —38]
vs palivizumab, —39 (95% Cl, —48 to —28).°

Recommendation 7: Infants entering their first RSV sea-
son, including those aged 6 months to 1 year at the onset of
the season (and who have not received it previously), may
be given nirsevimab, although the panel does not offer a
specific recommendation.

Rationale:

Nirsevimab has been found to decrease the incidence of
RSV-associated disease and hospitalization in term and late

preterm newborns who received immunoprophylaxis in the
first year of life."”'® Although most of the panel agreed,
the 70% threshold established to define consensus was not
reached. None of the panel members expressed disagree-
ment, but more than 30% neither agreed nor disagreed.

Discussion

The panel recommends universal prophylaxis against RSV in
term infants and preterm infants born between 29 and 35
weeks of gestation to reduce the incidence of RSV-associated
medically attended lower respiratory tract infection and
hospitalization with an intervention currently available, nir-
sevimab. A preliminary analysis of data from the MELODY
trial (a randomised controlled trial comparing nirsevimab to
placebo in term and late preterm infants) evinced a reduc-
tion in medically-attended RSV-associated lower respiratory
tract infection RSV at 150 days of 74.5% (IC 95%, 49-87),
but did not find a statistically significant decrease in the
rate of hospitalization."” However, once the trial completed
enrolment with 3000 participants, the decrease became
statistically significant.'® Hospitalization decreased by 76%
(95% ClI, 49%-89%) and the incidence of severe medically
attended infection (requiring oxygen and/or intravenous flu-
ids) by 78.6% (95% Cl, 48.8%-91%). Although at the time of
this writing its results have yet to be published in a peer-
reviewed journal, the HARMONIE trial, presented in May
2023 at the 41 st Annual Meeting of the European Soci-
ety for Paediatric Infectious Diseases, seems to have found
ample evidence of these benefits. The trial, conducted in
the 2022-2023 RSV season under conditions similar to those
in which nirsevimab would be used in real-world practice,
included 8058 infants up to age 12 months (4037 received
nirsevimab and 4021 the standard of care), and found bene-
fits similar to those of the previously published trials, with a
number needed to immunize (NNI) of 82 to prevent one hos-
pitalization and of 285 to prevent hospitalization combined
with severe disease.

The panel particularly recommends administration to
infants born during the RSV season or aged less than 6 months
at its onset, as well as high-risk groups (born preterm at
29-35 weeks, with haemodynamically significant heart dis-
ease or with chronic pulmonary disease).

To further qualify these recommendations, in particu-
lar in regard to some being weak despite the existence of
well-designed and randomised trials that support them, we
ought to highlight that there are some sources of uncer-
tainty. First, additional trials have not been conducted to
reproduce the findings of industry trials, and therefore there
are no meta-analyses including the findings of other stud-
ies. Other important aspects that remain uncertain concern
the implementation, cost and acceptance by families, post-
marketing safety once nirsevimab is produced on a large
scale or the potential development of resistance by the
virus. Although previous trials and observational data sug-
gest that the probability of the development of resistance
to palivizumab is low,?® emerging evidence on the evasion
of mAbs by HIV and SARS-CoV-2 warrants caution. There is
also a degree of uncertainty regarding the effectiveness and
efficiency of the drug in populations in which it has not
been studied, such as medium- and low-income regions. In
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Spain, official recommendations and directives on how to
approach the introduction of this monoclonal antibody are
already available. The Ministry of Health recently published
its recommendations for the use of nirsevimab for protec-
tion against RSV for the 2023-2024 season (working group on
the use of nirsevimab against RSV infection of the Vaccina-
tion Planning and Registration Subcommittee of the Public
Health Care Committee of the Interterritorial Council of the
National Health Care System, Ministry of Health of Spain,
July 2023). They are presented in a document developed
by a working group specifically formed by the Subcommit-
tee for this particular purpose, with the involvement of
the Subcommittee itself, and professionals with expertise
in paediatric care and paediatric infectious diseases, micro-
biology, neonatology and paediatric nursing. It carried out
a policy evaluation and issued specific recommendations,
ordered by level of priority, and only for the 2023-2024 sea-
son, for the following groups in the population: (1) Paediatric
population at high risk of developing severe RSV-associated
disease; and (2) Infants aged less than 6 months at the onset
of or during the RSV season), despite there not being suffi-
cient information to meet all the criteria required to support
any modification to the immunization schedule of Spain,
such as cost-effectiveness studies. The Sociedad Espafola
de Neonatologia (Spanish Society of Neonatology) has also
issued a statement recommending the use of nirsevimab in
all newborns and infants aged less than 6 months at the
beginning of the RSV season, with repeated administration
in the second season in infants with bronchopulmonary dys-
plasia or with risk factors for severe RSV infection, even if
they are older than 6 months.?’

On the other hand, it is important to take into account the
upcoming authorization of competing products, such as the
prefusion F vaccine for pregnant women,? which could work
better in real-world practice in some health care systems.
We must keep abreast of emerging evidence from potential
head-to-head trials and the actual implementation of both
strategies to assess which will be most suitable in the real
world based on the characteristics of the area where they
are implemented. The Joint Committee on Vaccination and
Immunisation of the United Kingdom recommends the imple-
mentation of either strategy, as long as it is universal.?®
Lastly, new candidates, such as clesrovimab, are likely to
be authorised in upcoming years. All these considerations,
along with the lack of meta-analyses, led to the weak versus
strong recommendation for some of the items.

Although recommendations 1 and 2 (in favour) are weak,
recommendation 3 (in favour) is strong because it focuses
not only on the indication but also the timing for use of
nirsevimab. The panel unanimously agreed that the opti-
mal window to protect infants is the first 6 months post
birth, although this is not to say prophylaxis cannot be given
between ages 6 to 12 months. Although the trials showed
that nirsevimab offered greater protection to older infants
with greater weights, it is the youngest infants that are most
at risk of developing severe disease, so infants aged 6 months
or less during the RSV season seem to be the best candidates
for prophylaxis. Notwithstanding, the epidemiology of RSV
may change, as illustrated by the COVID-19 pandemic, and
it may not always be easy to identify the onset of the RSV
season.

In infants born preterm between 29 and 35 weeks of
gestation, infants with haemodynamically significant heart
disease or chronic pulmonary disease, nirsevimab has been
found to reduce the incidence of medically-attended lower
respiratory tract infection by 70% (95% Cl, 52.3%-81.2%; P
< .001) and the incidence of hospitalization by 78.4% (95%
Cl, 51.9%-90.3%; P < .001)."® However, it must be taken into
account that efficacy studies did not include participants
born before 29 weeks of gestation. In this subset, there is
no evidence of the superiority of either drug. One study
analysed the dosage of nirsevimab in infants born before 29
weeks through the extrapolation of pharmacokinetic data
from the phase Il and lll MEDLEY safety trial.”” The authors
estimated the incidence of medically attended lower respi-
ratory tract infection by extrapolating serum concentrations
(areas under the concentration-time curve [AUCs]), and for
extrapolation to be considered successful, more than 80% of
infants in MEDLEY had to achieve serum nirsevimab expo-
sures at or above the predicted efficacious target. The AUCs
were above the target for the overall MEDLEY trial popula-
tion (94%) and all subgroups of special interest: infants with
chronic pulmonary disease (94%), infants with haemodynam-
ically significant congenital heart defects (80%) and preterm
infants delivered before 29 weeks of gestation (94%).

In newborns in whom palivizumab is indicated, admin-
istration of nirsevimab in its stead is warranted given the
comparable risks and benefits,”> the lesser economic cost
and time involved for the health care system and the family
and the administration of a single dose instead of 5.

Some experts in the panel consider that it is fair to expect
that its efficacy will be similar in all patients with an indi-
cation of palivizumab, at a more affordable price and with
the convenience of requiring the administration of only one
dose. The same rationale would apply to the second RVS
season in patients eligible for prophylaxis.

Conclusion

Routine administration of nirsevimab to all infants born dur-
ing the RSV season or aged less than 6 months at the start of
the winter season is recommended to reduce the burden of
disease and the rate of hospitalization due to bronchiolitis.
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