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Saudi Initiative of Bronchiolitis
Diagnosis, Management, and
Prevention 2024 updated consensus on
the prevention of respiratory syncytial

virus

Adel S. Alharbi', Mohammed Y Al-Hindi**#4, Mansour Algwaiee’,
Abdullah Al-Shamrani', Saleh Alharbi®, Abdullah Yousef®, Aisha Alshammary’,
Abeer Miqdad?, Yazan Said®, Abdulrahman Alnemri'®, Turki Alahmadi™,

Ali Husein Almudeer®

Abstract:

Respiratory syncytial virus (RSV) is the major cause of bronchiolitis among children under
5 years of age worldwide, accounting for a prevalence of 25%—-88% in Saudi Arabia. Although no
effective treatment for the virus exists, passive immunoprophylaxis reduced RSV hospitalizations
in high-risk children. With recent advances in immunization, the Saudi Initiative of Bronchiolitis
Diagnosis, Management, and Prevention panel screened recent relevant international guidelines,
locally published data, and expert consensus to update guidelines for RSV prevention, taking into
consideration the resources, timing, varying health profiles, and RSV burden in Saudi Arabia. The
panel updated its recommendations to include immunization of infants, mothers, and older adults.
Practical guidelines were prepared to facilitate the administration of the short-acting and newly
developed long-acting RSV monoclonal antibodies (mAb) during the regular follow-ups of high-risk
infants in specialized clinics. In addition, long-acting mAb was highlighted as all-infant protection in

the routine immunization calendar.
Keywords:
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he Saudi Initiative of Bronchiolitis

Diagnosis, Management, and
Prevention (SIBRO) was published in July
2018 to provide pediatricians and general
practitioners with national guidelines
for the latest and best evidence-based
practices.l'! The SIBRO panel consisted of
a multidisciplinary team of experts led by
the Saudi Pediatrics Pulmonology Society,
a subsidiary of the Saudi Thoracic Society.
The Saudi Societies of Neonatology, Critical
Care, and Infectious Diseases aided it. It
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gives many evidence-based responses to
questions regarding the local epidemiology,
burden, diagnosis, and management of
bronchiolitis.

Only supportive therapy and a few
therapeutic interventions are evidence
based and have been proven effective.
The respiratory syncytial virus (RSV),
the major pathogen responsible for
bronchiolitis, accounts for approximately
70% of cases worldwide, whereas its
prevalence in Saudi Arabia varies
widely (25%-88%).1!
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RSV prevention with palivizumab in high-risk patients
has been effective and well known since 1998.[
Recently, new updates for prevention that included the
development of new modalities of passive and active
immunization have emerged."”! The SIBRO panel
screened recent literature and international guidelines
and updated its guidelines for RSV prevention concerning
local burden, sociodemographic characteristics, and
resources. Guidelines on other aspects of bronchiolitis
diagnosis and management will be updated when ready.

Virology

RSV was identified in a group of chimpanzees and named
the chimpanzee coryza agent in 1956. This pathogen
is a highly contagious respiratory virus classified into
two subtypes — RSV-A and RSV-B, based on G protein
variations.”? RSV is the main cause of acute respiratory
tract infections (such as bronchitis and pneumonia)
among children under 5 years of age.®!

Burden of Respiratory Syncytial Virus

The global burden of RSV is estimated to be 33.1 million
episodes of RSV-related acute lower respiratory tract
infection (LRTI), resulting in about 3.2 million (2.7-3.8)
hospital admissions and 59,600 (48,000-74,500) inhospital
deaths in children aged below 5 years. Approximately
45% of hospital admissions and inhospital deaths due
to RSV-ALRI occur in infants <6 months.”! All infants,
including healthy term-born infants, are predisposed
to severe RSV-related LRTI. Approximately 79% of
healthy infants and toddlers under the age of 2 years
were hospitalized with RSV.[I

In Saudi Arabia, many single center cross-sectional
and retrospective studies have reported the burden of
bronchiolitis and RSV on Saudi Arabia’s health-care
system. For example, a 6-year study in Saudi investigated
643 hospitalized cases of ALRL" Among all samples,
respiratory viruses were detected in 309 samples. RSV
was identified most frequently in 295 of the positive
samples, accounting for 95.5% of all viral agents. In
245 cases, the patient was <1 year. The highest rate of
RSV infection was identified in infants during the first
6 months of life (P < 0.03).111

Furthermore, in another Saudi study, 70 out of 200 (35%)
nasopharyngeal aspirates tested positive for RSV
infection. Upon typing of the positive samples using
duplex real-time polymerase chain reaction, 57.1% of
them were found to be type A viruses and 42.9% were
found to be type B viruses. These results validate the
implication of both virus subtypes in RSV infection of
Saudi children during winter, with a slight dominance
of type A viruses.[?

A third Saudi study found that 883 (8.3%) out of
10,617 patient specimens screened for respiratory viruses
tested positive. Of these, 733 were positive for RSV, 62
for influenza, 79 for parainfluenza, and 9 for adenovirus.

The age distribution of the patients showed that 92%
of infections occurred in infants aged <1 year. RSV
is an important cause of LRTIs in infants, and it often
results in hospitalization. RSV infections occur primarily
during annual outbreaks during winter months. In the
abovementioned study, RSV infections occurred between
November and February, with a peak in January. Those
results agree with other studies conducted in Saudi
Arabia, in which RSV was identified as the most common
cause of bronchiolitis.!!

In a fourth Saudi study involving 282 specimens,
128 (45.4%) tested positive for RSV. Most of the positive
specimens came from patients aged below 1 year (51.3%),
and there was a statistically significant association
between RSV infection and age <2 years (47.2%,
P =0.019).

The clinical observations from 128 toddlers who
tested positive for RSV showed that RSV infection was
significantly associated with bronchopneumonia (56.7%,
P = 0.001) and bronchiolitis (55.4%, P = 0.002). In
addition, 47% and 36.7% of the infected toddlers
were hospitalized for 1-4 and 5-8 days, respectively.
The clinical manifestations, among which a cough
and tachypnea were the most frequent, occurred in
100% and 98% of the toddlers, respectively. They also
presented with fever (81%), wheezing, crepitation, and
retraction, representing 66% of patients. Three deaths
were reported.['*]

Furthermore, in a fifth study (116), 19.3% of the
nasopharyngeal aspirate samples for 4575 inpatients
and outpatients with acute respiratory symptoms tested
positive for RSV. Approximately 55% of the patients
were male and 45% were female. The majority (58.9%)
of the patients were aged 0-6 months, followed by
the >6-12-month age group (19.8%). Seasonal variation
showed that most RSV cases occurred during winter
and early spring.['”!

Risk factors for RSV infection in Saudi children admitted
to the pediatric intensive care unit (PICU) of two tertiary
hospitals were investigated,!'*'”) and prematurity
was associated with increased RSV infection severity.
Approximately 37% of infants admitted to the PICU were
premature at birth. Moreover, children with pulmonary
pathologies and cardiovascular abnormalities were also
more prone to RSV infection. Fortunately, the mortality
rate was <2%, and mortality was associated with severe
comorbidities.!"” 8!
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One study conducted in the Eastern Province of Saudi
Arabia between January 2015 and February 2022
showed that the overall percentage of RSV detection
was 26.3% (336/1279) among the tested individuals.
RSV infection was more common among children below
5 years and elders aged above 60 years. Two-thirds of
the cases required hospitalization. The average duration
of hospitalization due to RSV infection was 6.5 days.["]

Another retrospective cohort study aimed to compare
the demographic and clinical characteristics of children
with bronchiolitis admitted to the general ward and
PICU between May 2016 and May 2021 revealed that
the most common causative virus was RSV (54.9%), and
approximately 75% of them were healthy term infants.!”]

Prevention

Nonpharmacological

Since there is still no effective antiviral treatment for
RSV, RSV prevention remains critical. Comprehensive
hygiene etiquette is efficacious and cost-effective in
preventing RSV spread and should always be advocated
as a prophylactic measure.*!

In addition, second-hand smoking heightens the risk of
severe RSV infection requiring hospitalization, especially
inlate preterm infants.”! Accordingly, measures to reduce
and prevent second-hand smoking are another cornerstone
in RSV prevention. On a different note, breastfeeding (even
in association with formula milk) reduces the risk of
hospitalization for bronchiolitis during the 1 year of life.””
Thus, breastfeeding should be encouraged. Adherence
to infection control practices is the basis for reducing the
incidence of health-care-associated RSV disease.

Pharmacological

Effective therapeutics for RSV infection remain elusive,
and while vaccines to prevent RSV infection in high-risk
adults have recently become available, safe and effective
vaccines for children are still in early-phase clinical trials.
Therefore, prophylactic interventions remain the best
strategy to avoid the acute and chronic complications
of the disease, particularly in infants and young
children.™ The World Health Organization recommends
the evaluation of the new anti-RSV monoclonal
antibodies (mAb) as a prevention strategy and their
insertion into routine immunization calendars.?!l
Palivizumab, nirsevimab, and other investigational mAb
candidates like clesrovimab and most RSV vaccine
candidates share the same mechanism of targeting the
RSV fusion (F) protein.!

Monoclonal antibodies
These recommendations will be updated as new
evidence becomes available.

Timing

The recommendations in this section apply to both

short-acting and long-acting mAbs.

* Variations in the onset and offset of the RSV season
in different regions of Saudi Arabia may affect the
timing of (mAb) administration. Season onset can be
determined by active surveillance identifying the first
of 2 consecutive weeks that the RSV molecular assay
test positivity rate is =3% or the antigen detection
positivity rate is =10%.1*! Based on prepandemic
COVID-19 patterns, mAbs could be administered
in most regions of Saudi Arabia from October
through the end of March. However, providers
can adjust administration schedules based on local
epidemiology'

e High-risk infants hospitalized or still in the NICU
during the season should get the recommended
schedule of mAbs!**!

e Furthermore, infants who are eligible at the beginning
of the season and ready for discharge from the
NICU should receive the first dose up to 72 h before
dischargel®®!

e For eligible infants based on age and risk, it should
be administered shortly (3 weeks) before the start of
their first RSV season!®!

e Torealize the full benefits of mAbs before each season,
itis recommended that age-eligible infants be recalled
at the start of the RSV season before they become
ineligible based on age if nirsevimab is availablel®

* Administering mAbs through the end of the season is
important because the risk of severe disease is highest
during the first few months of lifel®

¢ Since natural immunity to RSV is incomplete and
reinfection occurs throughout life, high-risk infants
recovered from RSV-related upper respiratory tract
infection or LRTI should continue receiving mAbs
for the season'®!

¢ The panel recommends that immunoprophylaxis can
be considered if there is an interseasonal (i.e., outside
the season) RSV outbreak, as per the season onset
definition®!

* mAbs do not interfere with the immune response
to live or inactivated vaccines. The childhood
immunization schedule should be followed for all
children, regardless of mAb usel*!

® The SIBRO panel recommends RSV mAb as a
prevention strategy that should be inserted into
routine immunization calendars.**

High-risk population

The SIBRO defined certain infants and young children
at increased risk of hospitalization for RSV infection to
guide palivizumab administration. The SIBRO screened
the international recommendations and considered local
sociodemographic, geographical distribution, and local
published literature data to update high-risk infants

192 Annals of Thoracic Medicine - Volume 19, Issue 3, July-September 2024



Alharbi, et al.: SIBRO consensus on RSV prevention

based on the best available evidence. Such infants are
considered eligible for palivizumab administration.
In addition, it is used for long-acting mAbs for infants
aged >12 months [Table 1]. Moreover, health-care
professionals in remote regions with no pediatric
intensive care beds or in a community with known high
rates of severe RSV among older infants and toddlers
should use their clinical judgment to include these infants
in the immunoprophylaxis program.

Modality
Monoclonal antibodies
Short-acting: Palivizumab

Palivizumab is a humanized mAb produced by
recombinant DNA technology. It is a composite of
human (95%) and murine (5%) antibody sequences.
It binds to the F protein of RSV, which plays a role
in viral attachment and mediates fusion, effectively
neutralizing the virus and preventing its entry into
the cell. Palivizumab was licensed in June 1998 by the
US Food and Drug Administration for the reduction
of severe LRTIs caused by RSV in certain risk groups
The efficacy and safety of palivizumab have been
demonstrated in many prospective, retrospective, and
registry studies and confirmed by systematic reviews
and meta-analyses!!**!

Table 1: High-risk patients

* Among all the clinical studies, the most reliable

evidence comes from three Phase III RCTs: the
IMpact-RSV trial (1998),54 the study by Feltes
et al. on critical congenital heart disease,’! and the
study by Blanken et al.*% These studies highlighted
the fact that palivizumab is an effective form of
prophylaxis that significantly reduces RSV-related
hospitalization rates by 38%—-80%, positively affecting
several outcomes such as hospitalization durations,
progression to ICU admission, duration of oxygen
support, and mortality in a high-risk population.
Moreover, the rates of occurrence of wheezing
episodes during the 1% year of life and asthma later
on and mortality in high-risk populations were
reduced.B®¥ The rate of hospitalization due to
respiratory illness was also reduced, especially in
low- and middle-income countries (LMICs). The AAP
has updated the guidelines several times for better
usage of this medication!**!!

Palivizumab is administered intramuscularly at a
dosage of 15 mg/kg. It is packaged in 100 mg vials,
and when a given vial is opened, it should be used
within 6 h. It should be administered every month
during the season up to five doses.? The new liquid
form allows less time for preparation and less waiting
time for administration. Palivizumab solution for

Patient segment

Recommendations

Level of evidence

Early preterm (<28 weeks, 6 days GA) <12 months of age 1B
Mid preterm (29 weeks GA, 0 days to 32 weeks, 6 days GA) <6 months of age 1B
Late preterm (33 weeks, 0 days weeks GA to 35 weeks, <6 months of age at the start of the RSV season OR 1B

0 days GA)

born during RSV season with at least one of the following

risk factors attendance at childcare

Children <5 years of age who live permanently in the
same household (including siblings)

Exposure to environmental air pollutants

Infants and children with CLD

Infants and children with hemodynamically significant CHD

Children with anatomic pulmonary abnormalities or
neuromuscular disorder
Immunocompromised children

Children with Down syndrome

Children with cystic fibrosis

Special situations: If an infant receiving prophylaxis
experiences a breakthrough of RSV

<12 months for all; <24 months if still receiving
medications for CLD within 6 months from the beginning
of the epidemic season

<12 months for all; <24 months if still receiving
medications for the cardiac condition<6 months from the
beginning of the epidemic season

Postoperative dose after cardio bypass

<24 months may be considered for infants with impaired
ability to handle respiratory secretions

<24 months may be considered for children who are
profoundly immunocompromised during the RSV season
Recommended in children with accompanying qualifying
heart disease, CLD, airway clearance issues, or
prematurity (<35 weeks, 0 days GA)

<12 months with clinical evidence of CLD and/or
nutritional compromise <24 months with manifestations of
severe lung disease OR weight for length <10™ percentile
If an infant who is receiving prophylaxis experiences a
breakthrough of RSV, the monthly prophylaxis should
continue as planned until a maximum of 5 doses have
been administered

3B

2B

2B

2A

3B

RSV=Respiratory syncytial virus, OR=0dds ratio, CLD=Chronic lung disease, GA=Gestational age, CHD=Congenital heart disease
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injections does not contain preservatives, is for single
use, and should be administered immediately after
the dose is drawn into the syringe.[*l In circumstances
where the season extends beyond usual, up to seven
doses of palivizumab have been reported to be safe
and effective*’!

e Ingeneral, there were few differences in the incidence
of adverse events (AEs) among patients who had

a placebo. The most common adverse effects were
erythema at the injection site, fever, or diarrhea. The
discontinuation of palivizumab due to drug-related
AEs is rarel*!

Effect of palivizumab restriction in the latest AAP
guidelines

Several reports showed the resurgence of admission
of premature infants born at 29-35 gestational weeks

received palivizumab and those who had received since the AAP-recommended restriction in the US and

Recommend Nirsevimab

Is the child 13-24
200 mg

months old and meets

the high-risk criteria?** (2 doses of 100 mg) s

RSV season*
started

Not
received®

What is the infant's
current weight
(today)?

Infant aged <12 Did mother receive
months* RSV vaccine*

25 kg

-Was infant born
within 14 days of
vaccination?®
-And/or is the
mother’s pregnancy
considered high risk?*)

(Inpatients should get the mAb
72 hours prior to discharge)

Recommend
Nirsevimab after

3 months of birth if RSV

season still running

*Considerations for high-risk infants
Immunoprophylaxis for high-risk infants should be administered during the regular follow-up in high-risk infants’ specialized clinics.
| The first choice of RSV immunoprophylaxis is Nirsevimab. Alternatively, Palivizumab is to be considered in case of unavailability of Nirsevimab.
If Palivizumab was administered in the previous RSV season, Nirsevimab is to be given for the next season.
If Palivizumab was administered initially for <5 doses in the season, one dose of Nirsevimab is recommended. No further Palivizumab is needed.
In the context of a limited supply of Nirsevimab, it is recommended to suspend using Nirsevimab in Palivizumab-eligible children.

Figure 1: Nirsevimab administration guide

Table 2: Recommendations for nirsevimab immunoprophylaxis
*The recommended interval between the last dose of palivizumab and a dose of nirsevimab (in high risk infants) is 1 month (similar to the
interval if the infant were to receive another dose of palivizumab)®
&The recommendations for nirsevimab for high-risk children apply to infants and children recommended to receive palivizumab!"
To realize the full benefits of mAbs before each season, it is recommended that age-eligible infants be recalled at the start of the RSV
season before they become ineligible based on age if nirsevimab is available
Administering nirsevimab through the end of the season is important because the risk of severe disease is highest during the first few
months of lifel3"
*Maternal vaccination efficacy is not established in
Women with high-risk pregnancies such as multiple pregnancy, pregnancy-induced or chronic diseases, evidence of placental insufficiency,
or fetus/newborn with major congenital anomaly
Infants who have undergone cardiopulmonary bypass or extracorporeal membrane oxygenation, leading to loss of maternal antibodies
Infants with a substantially increased risk for severe RSV disease (e.g., hemodynamically significant congenital heart disease, intensive care
admission, and requiring oxygen at discharge)
Infant born within 14 days of administering the maternal RSV vaccinel“®!
High-risk infants hospitalized or still in NICU during the season should get the recommended schedule. Also, eligible infants at the beginning of
the season and ready for discharge from NICU should receive the first dose up to 72 hours before discharge!®®
The mAb included palivizumab and nirsevimab does not interfere with the immune response to live or inactivated vaccines. The childhood
immunization schedule should be followed for all children, regardless of mAb usef*%

Age Needle length Injection site
IM injection, use a Newborns (1% 28 days) %" Anterolateral thigh muscle
22-25-gauge needle® Infants (1—12 months) 1 Anterolateral thigh muscle
Toddlers (1-2 years) 1-1%” Anterolateral thigh muscle

1" Deltoid muscle of arm

RSV=Respiratory syncytial virus, CLD=Chronic lung disease, IM=Intramuscular, mAbs=Monoclonal antibodies, NICU=Neonatal intensive care unit
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other countries and centers that implemented such
restrictions.”) Moreover, in Saudi Arabia, a study

documented current RSV infection should defer
nirsevimab until recovery from the acute illness."!

reported an increase of almost three times in therisk e Nirsevimab efficacy and safety

of admission to the PICU."' Many national guidelines
did not follow and put their own recommendations.
Finally, per new local data, more groups of high-risk
infants that are moderately preterm (29-33-week
gestation) and have Down’s syndrome should be
re-enforced for palivizumab administration as per
Table 1 and documentation as per Table 2.
Long-acting monoclonal antibodies
J Nirsevimab
e Nirsevimab is a long-acting mAb product intended
for use in newborns and infants to protect against

RSV-related disease. The FDA approved on July 17,

2023, supported by the ACIP, and from SFDA in

February 2024. The ACIP also included nirsevimab

in the Vaccines for Children program!/*!

¢ Nirsevimabis given asasingle injection lasting atleast

5 months, compared with monthly injections with

the older RSV monoclonal product, palivizumab.

Children who have received nirsevimab should not

receive palivizumab in the same RSV season®

¢ Eligibility considerations regarding nirsevimab
were as follows:

i. ALLinfantsaged 12monthsbornduringor going
into their first RSV season are recommended
to receive one dose of nirsevimab (50 mg for
infants <5 kg and 100 mg for infants =5 kg)

ii. Toddlers aged 13-24 months who are at
increased risk of severe RSV disease, as shown
in Table 1, and entering their second RSV
season are recommended to receive one dose
of nirsevimab (200 mg) [Figure 1 and Table 2].

¢ (linicians should target the administration of
nirsevimab in the 1 week of life for infants born
shortly before and during the RSV season

¢ Nirsevimab is administered as an intramuscular
injection using a single dose, prefilled syringe

e [t is dosed by weight and age (50 mg if <5 kg;

100 mg if =5 kg; 200 mg [2 mg x 100 mg]) for

high-risk children entering their second RSV

season

e It is stored in a refrigerator at 2°C-8°C and may
be stored at room temperature (20°C-25°C) for
up to 8 h. Illnesses or febrile diseases are not
contraindications to nirsevimab

e [fan eligible infant received palivizumab and the
health-care facility decided to start nirsevimab,
with the recommended interval between the last
dose of palivizumab and a dose of nirsevimab
being 1 month

e Nirsevimab recommendations are the same,
regardless of prior RSV infection or RSV-associated
hospitalization. In the case of acute/recent RSV
infection (with or without fever), patients with

Annals of Thoracic Medicine - Volume 19, Issue 3, July-September 2024

* The safety and efficacy of nirsevimab were

supported by three clinical trials.*#*! In a
randomized, double-blinded, placebo-controlled
trial that included 1453 preterm infants (born at
29-35 weeks of gestation) who were born during or
going into their first RSV season. Of the 1453 preterm
infants, 969 received a single dose of nirsevimab
and 484 received a placebo. Among infants who
received nirsevimab, 25 (2.6%) experienced MA
RSV LRTI compared with 46 (9.5%) infants who
received a placebo with a reduction of MA RSV
LRTI by approximately 70% relative to placebo.
Subgroup analysis among infants weighing <5 kg
revealed an efficacy of ~86%. These results
informed future trials to use weight-banded dosing
of 50 mg for those who weigh <5 kg and 100 mg
for those weighing =5 kg. In another RCT, the
primary analysis group within the trial included
1490 term and late preterm infants (born at a
gestational age of at least 35 weeks), 994 of whom
received a single dose of nirsevimab and 496 of
whom received a placebo. Weight-banded dosing
was used as described. Among infants who were
treated with nirsevimab, 12 (1.2%) experienced MA
RSV LRTI compared with 25 (5.0%) infants who
received a placebo. Nirsevimab reduced the risk
of MA RSV LRTI by approximately 75% relative
to placebo.®! Furthermore, in a randomized,
double-blind, active (palivizumab)-controlled,
multicenter trial, in toddlers up to 24 months of
age who remain vulnerable to severe RSV disease
through their second RSV season. The trial enrolled
925 preterm infants and infants with chronic lung
disease of prematurity or congenital heart disease.
The efficacy (as defined by immune bridging)
and safety profile of nirsevimab were similar to
that of palivizumab.*! Finally, in a pragmatic,
real-world effectiveness trial, the 8058 infants
aged <12 months were born at a gestational age of
29 weeks and were entering their first RSV season
in France, Germany, or the United Kingdom
receive either a single intramuscular injection of
nirsevimab or standard care before or during the
RSV season shows LRTI, which corresponded to
a nirsevimab efficacy of 83.2% (95% confidence
interval [CI]: 67.8-92.0; P < 0.001). Very severe
RSV-associated LRTI occurred in five infants (0.1%)
in the nirsevimab group and 19 (0.5%) of them in
the standard care group, which represented a
nirsevimab efficacy of 75.7% (95% CI: 32.8-92.9;
P =0.004)1!

The safety profile of nirsevimab was favorable
across efficacy studies, with no imbalance in
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AEs observed between the nirsevimab and
palivizumab groups. In the FDA review, it was
noted that there were numerically more deaths
in the nirsevimab arm than in the control arm
but deemed that these deaths were completely
unrelated to nirsevimab (e.g., cardiac disease,
gastroenteritis, and trauma). Possible side effects
of nirsevimab include rash and injection-site
reactions. Nirsevimab should not be given to
infants and children with a history of serious
hypersensitivity reactions to nirsevimab active
ingredients or any of its excipients!*’*’!

Technical considerations: Technical considerations
for mAbs and nirsevimab administration are
shown in Table 3

Cost-effectiveness: An all-infant immunization
strategy with nirsevimab could substantially
reduce the health and economic burden for US
infants during their first RSV season. Under the
current standard of care, RSV caused 529 915
RSV-MALRTIs and 47 281 hospitalizations
annually, representing $1.2 billion (2021 US
dollars [USDs]) in costs. Universal immunization

Table 3: Immunoprophylaxis technical considerations!®!

of all infants with nirsevimab is expected to reduce
290174 RSV-MALRTI, 24 986 hospitalizations, and
expenditures worth $612 million 2021 USD®!

In Saudi Arabia, the decision-analytic model to
estimate nirsevimab impact on RSV-related health
events and costs compared with the standard of
practice (SoP) for infants in Saudi Arabia. The
model stratified infants by their month of birth
and estimated health and cost outcomes for the
first RSV season. To create a model and assess the
effectiveness of preventative measures, the authors
used various sources of data, such as published
literature, publicly available information, and
expert opinions. The data considered included
demographics, seasonality, epidemiology,
health event risk, prevention effectiveness, and
coverage rates. The model estimated that under
the current SoP, RSV results in 17,179-19,607
hospitalizations (including 2,932-3,625 PICU
and 172-525 MV admissions), 57,654-191,115 ER
visits, 219,053-219,970 PC visits, 14 deaths and
12,884-14,705 cases of recurrent wheezing, and
a total cost of SAR 480-619 million. Universal

Type of mAbs

Action

Recommendation

Comments

All short and
long-acting

Nirsevimab

Immunoprophylaxis to be included in
the National program immunization
enrolment

mAbs be co-administered with other
routine vaccines

If an infant is diagnosed with an acute
RSV iliness, give a dose of mAbs to
help reduce the severity of the illness

High-risk infants who are hospitalized
or still in NICU during the season
Eligible infants at the beginning of the
season and ready for discharge from
NICU

The institution decided to start
nirsevimab, and a high-risk infant
already received palivizumab <5 doses
Splitting a 100 mg manufacturer-filled
syringe into two 50 mg doses

If a high-risk child mistakenly received
a 100 mg dose of nirsevimab instead
of the 200 mg dose

For all infants except
high-risk infants

Yes. Simultaneous
administration of mAb with
age-appropriate vaccine is
recommended

mAbs have not been
studied as a treatment

in infants with RSV and
are not licensed for the
treatment of RSV disease
Should get the
recommended schedule
Should receive the first
dose up to 72 h before
discharge

Should receive nirsevimab.
No further Palivizumab is
needed

No, nirsevimab 100 mg
doses are approved for
single use, it is a serious
administration error

Another half-dose should
be administered as soon as
possible but no later than
the end of the season. This
counts as a 200 mg dose

Immunoprophylaxis for high-risk infants should
be administered in specialized clinics

mAbs are not expected to interfere with the
immune response, safety, and reactogenicity of
other vaccines

mAbs should be given to recovering infants
after 4 weeks from the onset of acute RSV
illness

The recommended interval between the last
dose of palivizumab and a dose of nirsevimab
(in high-risk infants) is no later than 1 month
Manufacturer-filled syringes are
Prepared with a single dose and sealed under
sterile conditions
Do not contain a preservative to help prevent
the growth of microorganisms
Intended for ONE patient for ONE injection
Never administer medications from the same
syringe to more than one patient, even if the
needle is changed

mAbs=Monoclonal antibodies, RSV=Respiratory syncytial virus, NICU=Neonatal intensive care unit
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nirsevimab immunoprophylaxis was estimated
to avert 57.9% of hospitalizations (57.9% of PICU
admissions and 57.9% MYV episodes), 53.3% of
ER visits, 53.3% of PC visits, 57.9% of episodes
of recurrent wheezing, four deaths, and result in
savings of SAR 274-343 million in total health-care
cost. Compared with current SoP, the nirsevimab
immunoprophylaxis strategy in the KSA for
all infants during their first RSV season was
estimated to significantly decrease health-care
resource use and the economic burden associated
with RSVEU
J Clesrovimab

* Long-acting mAbs: MK-1654 (clesrovimab) (Merck
& Co. Inc.) is also an extended half-life mAb
currently undergoing Phase-IIb and III clinical
trials. It targets antigenic site-IV in both pre-F and
post-F forms,®" in contrast to nirsevimab, which
binds to the antigenic site 0 present only in the
prefusion conformation of the F protein.

Monoclonal antibody recommendations
¢ The SIBRO panel recommends the following:
e All infants should receive the long-acting
mAbs for RSV immunoprophylaxis as per the
recommendations [Figure 1]
¢ High-risk infants, as per SIBRO guidelines in Table 1
* To be followed regularly in specialized clinics
¢ The first choice of the immunoprophylaxis
modality is long-acting mAbs. Alternatively,
short-acting mAbs (monthly doses during RSV
season) should be considered in the case of
long-acting mAb unavailability

¢ If a short-acting mAb was administered in the
previous RSV season, the panel recommends the
administration of long-acting mAbs for the next
season
However, if no long-acting mAb is available,
short-acting ones should be administered as
previously recommended

e If an eligible infant received short-acting
mAbs and the health facility decided to start
long-acting mAbs, the recommended interval
between the last dose of short-acting mAbs
and a dose of long-acting mAbs is no later than
1 month

¢ If the short-acting mAb was administered initially
for the season and < 5 doses were administered, the
infant should receive one dose of the long-acting
mAb. No further short-acting ones should be
administered.

Vaccination

During the last two decades, trials with various phases
were conducted to test the efficacy and safety of
anti-RSV vaccination. Most severe RSV infections occur

in infancy and do not produce lifelong immunity; hence,
re-infections are common."' Moreover, RSV infection in
older adults is underestimated. The development of RSV
vaccination, therefore, targeted the life span as early as
during pregnancy, infancy, and older adults. Moreover,
various routes (intramuscular, intradermal, and nasal)
were examined with the aim of reducing the cost and
ensuring its more widespread use, especially in LMICs.
Although various mechanisms were studied, only a
few of them succeeded to get FDA approval after phase
II/1II trials. These include maternal and older adults’
vaccines.>5¢!

Maternal vaccination

The US Food and Drug Administration approved the
Maternal RSV Vaccine, which aims to prevent lower
respiratory tract disease (LRTD) and severe LRTD
caused by RSV. It is administered as a single dose at
32 through 36 weeks of gestation. In a previous RCT,
the efficacy rate against MA RSV LRTI in infants was
51.3% (29.4%—-66.8%) that against RSV-associated
hospitalization was 56.8% (10.1%-80.7%). Maternal
vaccination includes a warning about the imbalance
in preterm births in maternal vaccine recipients (5.7%)
compared with those who received a placebo (4.7%).0!
Currently, available data are insufficient to establish
or exclude a causal relationship between preterm birth
and maternal vaccination.””? However, another Phase
3 trial (RSVPreF3 Mat) was halted due to an imbalance
of preterm births, and the sponsoring company has
abandoned its assessment in pregnancy.® Moreover,
maternal vaccines tend to protect only infants born
just before and during the RSV epidemic season.
Moreover, the trials conducted to study the efficacy
of the maternal vaccine were conducted in healthy
women with singleton pregnancies; hence, vaccination
with a high risk of impaired placental transfer should
be studied, and infants born to such mothers should
be considered unprotected.*! Moreover, the protection
of maternal vaccination may only last for 3-4 months;
hence, infants beyond this age and still in season should
receive mAbs. Finally, considerable real-world data is
indicating a suboptimal coverage for maternal vaccines,
such as pertussis and influenza.™!

The panel recommends a postmarketing survey with
real-world effectiveness data on the maternal vaccine,
with special considerations for safety during pregnancy.
The maternal vaccine could also be considered for
areas where nirsevimab is in short supply or otherwise
unavailable.

Older adults’ vaccination

The US FDA licenses two RSV vaccines for use in
adults aged =60 years in the United States RSVPreF3
(Arexvy, GSK) and RSVpreF (Abrysvo, Pfizer). The
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Saudi FDA also approved the latter. Vaccination should
be administered as a single dose before the onset of the
RSV season based on shared clinical decision-making./*!
Pending regulatory approvals, an mRNA-based RSV
vaccine, mRNA-1345, encoding the stabilized RSV
prefusion F glycoprotein, was investigated in phase
2-3 with 83.7% (66-92) against RSV-associated lower
respiratory tract disease.®!

Recommendations about prevention during the
post-COVID era

Neonates are particularly susceptible to COVID-19,
as 10% of coronavirus patients are pediatric patients,
with 40% of them being <2 years old. As such, experts
predict challenging times, with the potential emergence
of another COVID-19 wave, in addition to delays in
the release of the seasonal flu vaccine. Conversely, the
SIBRO's initiative to release clear RSV diagnosis and
management guidelines has significantly reduced the
number of pediatric cases of severe bronchiolitis as per
anecdotal accounts from experts. These guidelines will
help address potential issues from another COVID-19
wave.

The COVID-19 pandemic has highlighted the importance
of epidemiological studies in the KSA. The KSA spared
no expense to contain the pandemic and invested heavily
in spreading awareness and enforcing precautionary
protocols. This proactive approach can be applied to
extremely low-birth-weight infants, where investment
from the state can be a cost-effective measure to limit
RSV spread. This investment can take the form of free
RSV prophylaxis, which would help relieve the financial
burden on the infant’s family. RSV mortality, which
can be exacerbated by the pandemic and its ensuing
health-care institution overload, is an issue in developing
countries. The fear of going to healthcare facilities during
the pandemic and misinterpreting the curfew rules
made it challenging for vulnerable patients to access
essential preventive healthcare services. Some of the
recommendations to manage these challenges include
increasing the number of RSV immunoprophylaxis
program clinics, drive-thru visits, and home vaccinations
and encouraging swift referrals to specialists in the
RSV immunoprophylaxis program. These solutions
are not without faults, as additional training would be
required for health-care personnel to administer home
vaccinations, and adding an RSV immunoprophylaxis
program to the regular immunization schedule would
add to the burden on the health-care system. The new
liquid form used in the RSV immunoprophylaxis, and the
mandated insurance coverage of high-risk infants hoped
toimprove compliance and reduce disparity, respectively.
The inclusion of the RSV immunoprophylaxis doses
into the regular immunization schedule can help
mitigate RSV-related mortality; however, further

examination of the benefits and feasibility of this
recommendation is required. The short-term success
of RSV immunoprophylaxis is threatened by the
emergence of another COVID-19 wave, in addition to
delays in the release of the seasonal flu vaccine. This
presents an immense challenge to health-care experts.
State investments in RSV epidemiological studies and
free vaccinations can help alleviate the brunt of the
pandemic.*”!

Conclusion

RSV is one of the most common causes of LRTI-related
hospitalization, especially in healthy term infants. As
there is still no effective antiviral treatment for RSV,
prevention is the most effective strategy against RSV
infections. An immunoprophylaxis strategy in the
KSA for all infants during their first RSV season is
strongly recommended to dramatically reduce the RSV
burden and use of health-care resources, as well as the
RSV-associated economic burden.
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