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1.  Background information on the procedure

1.1.  Type II variation

Pursuant to Article 16 of Commission Regulation (EC) No 1234/2008, Sanofi Winthrop Industrie 
submitted to the European Medicines Agency on 4 April 2023 an application for a variation. 

The following variation was requested:

Variation requested Type Annexes 
affected

C.I.6.a C.I.6.a - Change(s) to therapeutic indication(s) - Addition 
of a new therapeutic indication or modification of an 
approved one 

Type II I and IIIB

Extension of indication to include treatment of children up to 24 months of age who remain 
vulnerable to severe Respiratory Syncytial Virus (RSV) disease through their second RSV season 
for BEYFORTUS, based on interim results from studies D5290C00005 and D5290C00008. 
Study D5290C00005 (MEDLEY) is a Phase II/III, randomized, double-blind, placebo-controlled 
study to evaluate the safety of Beyfortus in high-risk children. Study D5290C00008 (MUSIC) is a 
Phase II, open-label, uncontrolled, single-dose study to evaluate the safety and tolerability, 
pharmacokinetics, and occurrence of antidrug antibody for Beyfortus in immunocompromised 
children ≤ 24 Months of Age.
As a consequence, sections 4.1, 4.2, 4.4, 4.8, 5.1, 5.2 of the SmPC are updated. The Package 
Leaflet is updated accordingly. Version 2.1 of the RMP has also been submitted.
In addition, the MAH took the opportunity to update the list of local representatives in the Package 
Leaflet. 

The variation requested amendments to the Summary of Product Characteristics and Package 
Leaflet and to the Risk Management Plan (RMP).

Information relating to orphan market exclusivity

Similarity

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) 
No 847/2000, the MAH did not submit a critical report addressing the possible similarity with 
authorised orphan medicinal products because there is no authorised orphan medicinal product for 
a condition related to the proposed indication.

Derogation(s) of market exclusivity

Not applicable.

Scientific advice

The MAH did not seek Scientific Advice at the CHMP.
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1.2.  Steps taken for the assessment of the product

The Rapporteur and Co-Rapporteur appointed by the CHMP were:

Rapporteur: Thalia Marie Estrup Blicher Co-Rapporteur: N/A

Submission date 4 April 2023

Start of procedure: 22 April 2023

CHMP Rapporteur Assessment Report 23 June 2023

PRAC Rapporteur Assessment Report 22 June 2023

PRAC members comments 28 June 2023

Updated PRAC Rapporteur Assessment Report 29 June 2023

PRAC Outcome 6 July 2023

CHMP members comments 10 July 2023

Updated CHMP Rapporteur(s) (Joint) Assessment Report 14 July 2023

Request for supplementary information (RSI) 20 July 2023

CHMP Rapporteur Assessment Report 13 September 2023

PRAC Rapporteur Assessment Report 13 September 2023

PRAC members comments 20 September 2023

PRAC Outcome 28 September 2023

CHMP members comments 2 October 2023

Updated CHMP Rapporteur Assessment Report 5 October 2023

Request for supplementary information (RSI) 12 October 2023

Start of procedure: 27 November 2023

CHMP Rapporteur Assessment Report 20 December 2023

CHMP members comments 15 January 2024

Updated CHMP Rapporteur Assessment Report 18 January 2024

Request for supplementary information (RSI) 25 January 2024

Start of procedure: 26 February 2024

CHMP Rapporteur Assessment Report 21 March 2024

CHMP members comments 15 April 2024

Updated CHMP Rapporteur Assessment Report 18 April 2024

Request for supplementary information (RSI) 25 April 2024

Start of procedure: 1 May 2024

CHMP Rapporteur Assessment Report 15 May 2024

CHMP members comments 21 May 2024

Updated CHMP Rapporteur Assessment Report 27 May 2024
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Request for supplementary information (RSI) 30 May 2024

Start of procedure: 05 June 2024

CHMP Rapporteur Assessment Report 12 June 2024

CHMP members comments 17 June 2024

Updated CHMP Rapporteur Assessment Report 17 June 2024

CHMP Opinion 27 June 2024
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2.  Scientific discussion

2.1.  Introduction

2.1.1.  Problem statement

Disease or condition

Respiratory syncytial virus is the most common cause of LRTI among infants and young children 
globally and is a major cause of hospital admission, with an estimated 33 million clinical cases and 
3.6 million hospitalisations in children < 5 years of age globally in 2019 (Li et al 2022). This risk 
extends into the second RSV season, with an RSV-attributable hospitalisation rate for respiratory 
disease of approximately 2.5 per 1000 population estimated in children aged 6 to 23 months in the 
UK between 1995 and 2009 (Taylor et al 2016).

The only currently approved prophylaxis for RSV for children vulnerable to severe disease in their 
second season is palivizumab (SYNAGIS; EU approval 1999).

Beyfortus was approved in the EU on 31 October 2022 for the prevention of RSV lower respiratory 
tract disease in neonates and infants during their first RSV season.

This variation provides data for infants and children with CLD or CHD who received nirsevimab in 
their second RSV season.

State the claimed the therapeutic indication

The following wording is proposed for the SmPC:

Beyfortus is indicated for the prevention of Respiratory Syncytial Virus (RSV) lower respiratory 
tract disease in:

1 Neonates and infants during their first RSV season.

2 Children up to 24 months of age who remain vulnerable to severe RSV disease through their 
second RSV season, which may include but is not limited to children with:

 Chronic lung disease of prematurity

 Haemodynamically significant congenital heart disease

 Immunocompromised states

 Down syndrome

 Cystic fibrosis

 Neuromuscular disease

 Congenital airway anomalies.

Beyfortus should be used in accordance with official recommendations.
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2.1.2.  About the product

Nirsevimab (MEDI8897) is a recombinant neutralising human IgG1ĸ long-acting mAb to the 
prefusion conformation of the RSV F protein which has been modified with a triple amino acid 
substitution (YTE) in the Fc region to extend serum half-life. Nirsevimab binds to a highly 
conserved epitope in antigenic site Ø on the prefusion protein with dissociation constants KD = 
0.12 nM and KD = 1.22 nM for RSV subtype A and B strains, respectively. Nirsevimab inhibits the 
essential membrane fusion step in the viral entry process, neutralising the virus and blocking cell-
to-cell fusion.

Current indication:

Beyfortus is indicated for the prevention of Respiratory Syncytial Virus (RSV) lower respiratory 
tract disease in neonates and infants during their first RSV season. 

Beyfortus should be used in accordance with official recommendations.

2.1.3.  The development programme/compliance with CHMP 
guidance/scientific advice

The development programme is in compliance with the paediatric investigation plan.

2.1.4.  General comments on compliance with GCP

The MAH claims that the study was carried out in accordance with the GCP guidelines. No issues 
were discovered during the assessment of the dossier that would request a GCP inspection.

2.2.  Non-clinical aspects

No new clinical data have been submitted in this application, which was considered acceptable by 
the CHMP.

2.3.  Clinical aspects

2.3.1.  Introduction

GCP

The Clinical trials were performed in accordance with GCP as claimed by the MAH.

The MAH has provided a statement to the effect that clinical trials conducted outside the 
community were carried out in accordance with the ethical standards of Directive 2001/20/EC. 
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• Tabular overview of clinical studies 

Table 1 Summary of Nirsevimab Clinical Studies Referred to in the Summary of 
Clinical Pharmacology Studies Addendum

Beyfortus was approved in the EU on 31 October 2022 for the prevention of RSV lower respiratory 
tract disease in neonates and infants during their first RSV season. Approval was based primarily 
on data from the Phase IIb Study D5290C00003 (Study 3) in very and moderately preterm infants 
born ≥ 29 to < 35 wGA and the Phase III Study D5290C00004 (MELODY) in term and late preterm 
infants born ≥ 35 wGA (Primary Cohort). In addition, RSV Season 1 data were available from 
Study D5290C00005 (MEDLEY) for infants with haemodynamically significant CHD, CLD of 
prematurity, and prematurity (< 35 wGA at birth), including extreme prematurity (< 29 wGA at 
birth).



Assessment report 
EMA/355992/2024 Page 11/113

A Type II variation was submitted on 11 November 2022 (procedure number 
EMEA/H/C/005304/II/0001) to update efficacy and safety results for MELODY (All Subjects) with 
new data for an additional 1522 subjects, unavailable at the time of the original MAA. The original 
MAA and this first variation support the benefit-risk of nirsevimab in infants through their first RSV 
season. 

This variation concerns an extension of the indication for prevention of Respiratory Syncytial Virus 
(RSV) lower respiratory tract disease in children up to 24 months of age who remain vulnerable to 
severe RSV disease through their second RSV season. There are data provided for infants and 
children with CLD or CHD who received nirsevimab in their second RSV season in MEDLEY, which 
includes children who received a second dose of nirsevimab (ie, subjects who were dosed with 
nirsevimab in both RSV Season 1 and RSV Season 2). Data are also presented from the Phase II 
open-label MUSIC study for immunocompromised infants and children up to 24 months of age who 
received nirsevimab in their first or second RSV season.

MEDLEY evaluated the safety and PK of nirsevimab in a higher-risk (palivizumab-eligible) 
population. No formal hypothesis testing for efficacy was intended in MEDLEY. The efficacy of 
nirsevimab in this population was assessed by PK extrapolation, as agreed per Committee for 
Human Products for Medicinal Use advice. Efficacy was extrapolated to infants in their first RSV 
season, including infants with CHD and CLD, in the MAA. MUSIC evaluated safety and PK in 
immunocompromised children entering their first or second RSV season. A similar PK extrapolation 
approach was taken for MUSIC. The pediatric studies used sparse PK-sampling.

2.3.2.  Pharmacokinetics

Analytical methods

The previously validated bioanalytical and immunogenicity methods, described in the MAA of 
nirsevimab, were also applied in the clinical studies reported in this variation II application, see 
Table 2.

Table 2. MELODY (Study D5290C00004), MEDLEY (Study D5290C00005), and MUSIC (Study 
D5290C00008) PK and Immunogenicity Final Bioanalysis Reports
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Immunogenicity in all clinical studies of nirsevimab was assessed in a tiered manner: first in the 
ADA assay, an electrochemiluminescent (ECL) immunoassay, followed by secondary testing for 
neutralizing antibodies (nAB) against nirsevimab and ADAs directed against the YTE modification, 
see 

Table 3 with the number of study samples analysed in the different immunogenicity assays and 
the number of the samples identified as positives.

Table 3 
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Modelling and simulation analyses

Nonlinear mixed-effects modeling software NONMEM® (version 7.4.3, ICON, Hanover, MD, US), 
was used for popPK modelling. The first-order conditional estimation method of NONMEM with 
interaction (FOCE INTER) was used for PK model development during analysis. Perl-Speaks-
NONMEM (PsN; Department of Pharmacy, Uppsala University, Uppsala, Sweden, version 4.8.1) was 
used for facilitation of NONMEM tasks, such as covariate testing.

R (R Core Team [2020] was used for simulations, graphical analysis, model diagnostics, and 
statistical summaries. All simulations were carried out in R with the RxODE package.

MELODY and MEDLEY

A previous population pharmacokinetic model for nirsevimab was built on serum pharmacokinetic 
data from healthy adults and preterm infants in Phases 1, 1b/2a, 2b, and 3 studies (Studies 
D5290C00001, D5290C00002, D5290C00003, D5290C00004 [MELODY], and D5290C00005 
[MEDLEY]). This present analysis updated the previous models to include additional data from the 
MELODY study and all MEDLEY Season 1 and Season 2 data (Final DBL) from CHD/CLD patients.

The PK analysis dataset included 9597 measurable PK observations from 3133 subjects. A total of 
1030 PK observations and 499 subjects were excluded. Of these were 37.7% post-dose BLQ. All PK 
data from the Safety cohort of MELODY was excluded (481 samples from 444 subjects). Data from 
55 subjects who underwent cardiac surgery with cardiopulmonary bypass after receipt of Dose 1 
were also excluded along with data from 18 MEDLEY subjects from Season 2 with apparent dosing 
or sample issues. Fifteen measurements from MELODY and 1 PK measurement from MEDLEY were 
excluded from the dataset due to use of expired PK kits. The updated popPK analysis was 
conducted on a database containing 2683 subjects with 8987 PK observation records.

Figure 1 Nirsevimab Serum Concentration Versus Time by Study
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Nirsevimab serum concentration data were previously described by a 2-compartment PK model 
with first-order elimination. IM absorption was described by a first-order process, and IM 
bioavailability was estimated (IV data only available in adults). In addition to allometrically scaling 
clearances (CLs) and volumes with body weight, the effect of postmenstrual age (maturation) on 
CL was modelled using an asymptotic exponential function centred at the postmenstrual age of a 
full-term infant. The previous popPK model including all previous exclusions was re-estimated with 
additional MELODY Primary cohort data, Day 361 MEDLEY Season 1 data, and Season 2 MEDLEY 
study data.

Race effects included on both CL and central volume of distribution (V2) were simplified by 
grouping races with similar effects. Effect of ADA (categorical) was included on CL. Inter-individual 
variability (IIV) was included on CL, V2 and absorption rate constant (Ka). An additive error on log-
scale (approximately proportional) was used. Random variability to describe IIV, ETA, shrinkage 
was low to moderate for CL (11%) and V2 (27%) but high for Ka (83%), most likely due to the 
lack of data informing Ka in the paediatric subjects. Allometric exponents for clearances and 
volumes were estimated to 0.644 and 0.853. A trend of underprediction of Season 2 data resulted 
in a “Season 2” covariate was added on CL. Parameters of the final updated model is shown in 
Table 4.

Table 4 Final Model Parameter Estimates
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The final re-estimated model was evaluated by GoF plots, nonparametric bootstrap analysis (1000 
replicates) and by VPCs. 
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Figure 2 Observed Versus Population Predicted Stratified by Weight, Season, and 
Agen Group at Time of Dosing
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Figure 3  GOF Plots of Conditional Weighted Residuals vs Weight and PAGE for 
Pediatric Subjects in the Final Model by Season
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Figure 4 Prediction-Corrected VPC for the Final Model Stratified by Agen and Dose

Previous models build on data from MEDLEY and MELODY were updated to describe nirsevimab 
population PK. The model structure was a 2-compartment model with linear elimination and IM 
absorption. CL and V were allometric scaled with body weight while effect of postmenstrual age 
was described by a maturation CL function. Other covariates included were effects of ADA status 
and race. Effect of race on Cl and V were grouped to simplify the model. Additional data collected 
in MELODY and MEDLEY (incl. Season 2 data) were included in the data set and all model 
parameters were re-estimated. The initial model underpredicted the Season 2 data from MEDLEY 
and a “covariate effect” of Season 2 on CL was included to compensate for this. The final updated 
model was evaluated by bootstrap. The GoF plots and VPCs for the final model indicated the final 
model could adequately describe nirsevimab PK in MEDLEY and MELODY.
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MUSIC

In MUSIC, PK data were available from immunocompromised (IC) children aged 0 to 24 months 
collected in 97 subjects dosed in their first RSV season (6 with 50mg and 40 with 100mg) and 50 
dosed in their 2nd RSV season (200 mg). Figure 5 Nirsevimab Serum Concentration in 
MUSIC Versus Time by Japanese Status show the individual serum concentrations by Japanese 
status.

Figure 5 Nirsevimab Serum Concentration in MUSIC Versus Time by Japanese 
Status

A total of 273 measurable PK observations were available at the data cut-off (16 May 2022). One 
subject from Season 1 was excluded from analysis, as all PK measurements were BLQ.

The final popPK model was used to perform a Bayesian Posthoc prediction of the PK data in MUSIC. 
GoF plots for the prediction are shown in Figure 6 GOF Plots for in Immunocompromised 
Children (MUSIC) for Predicted Observations (MAXEVAL=0) by Weight and Season.
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Figure 6 GOF Plots for in Immunocompromised Children (MUSIC) for Predicted 
Observations (MAXEVAL=0) by Weight and Season

The final popPK model was used to generate 1000 replicate simulated profiles from the popPK 
modeling dataset (using MAXEVAL=0). Visual predictive check plots were presented by dose in 
Figure 7.
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Figure 7 Prediction-corrected VPC; Prediction of MUSIC study based on Final PopPK 
model by Dose

14 subjects were identified as outliers, with an indication of a more rapid decline in serum 
concentration over time, based on visual inspection of the data. 
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Figure 8 Prediction-corrected VPC; Prediction of MUSIC study based on Final PopPK 
model by Dose (outliers excluded)

To investigate the impact of clinical conditions which are potentially associated with protein loss 
and increased clearance of nirsevimab, the population PK model was subsequently updated with 
final data from the MUSIC study and parameters re-estimated (Table 5).

Table 5 Summary of Final Population PK Model Parameter Estimates, Model 
Updated with Study D5290C00008 – MUSIC Data
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Table 5 Summary of Final Population PK Model Parameter Estimates, Model 
Updated with Study D5290C00008 – MUSIC Data
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Exposure simulations

In MEDLEY Season 2 (only including subjects with CHD or CLD), CL appeared to be lower than 
expected based on body weight and post-menstrual age, as evidenced in the underprediction of 
Season 2 Day 151 and Day 360 data which is why a “Season 2” covariate was included in the Pop 
PK model. The PK data in Season 2 was also more variable than in Season 1. Figure 9 and  shows 
exposures based on post-hoc predicted parameters for subjects in MELODY, MEDLEY and MUSIC.

Figure 9
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Simulations were performed based on the final popPK model to evaluate the nirsevimab dosing 
(Season 1: 50 mg for those weighing <5 kg and 100 mg for infants weighing ≥5kg, and Season 2: 
200 mg) across age and weight ranges. AUCbaselineCL, AUC0-365, Cmax and concentration on 
Day 151 (end of RSV season) were derived for exposure metrics. Simulations were performed by 
creating virtual subjects with individual parameters derived from the typical values, relevant 
covariates, and between-subject variability from the final popPK model. Residual variability and 
parameter uncertainty were not included.

Subjects for each virtual population were generated from a uniform distribution across all ages 
within the group using the childsds R package. Infants (≥1 kg) were dosed according to baseline 
weight at time of dosing: Season 1: 50 mg for subjects <5 kg and 100 mg for infants ≥5 kg, and 
Season 2: 200 mg. For these simulations, it was assumed that infants being dosed in the second 
season had not received a previous dose in the first season.

Similar E-R relationship between nirsevimab serum concentration and RSV neutralizing ability is 
expected across all age groups. In addition, similar safety is expected across age groups because 
nirsevimab does not bind to any internal targets. The Applicant stated that if the proposed dose 
(200mg for infants entering their second RSV season) in the target palivizumab-eligible population 
resulted in serum nirsevimab concentrations at or above the predicted efficacious level 
demonstrated to be effective in preterm and term infants the extrapolation of these safety and 
efficacy data were considered demonstrated.
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Figure 11

 

From the boxplots of predicted AUC365, Season 2 simulations performed for the fewer IC subjects 
in MUSIC seem to be enclosed within the predicted exposure ranges for the CHD and CLD subjects 
in MEDLEY that received a Season 2 treatment. It is noticeable that exposures seemed slightly 
higher in CLD subjects compared to CHD subjects and lowest in subjects with IC. For all subjects in 
MEDLEY that received a Season 2 dose (n=189), AUC365 ranged up to 41.9 day×mg/mL, which is 
almost twice the maximum exposure from studies D5290C00003, MELODY and MEDLEY Season 1.
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Further simulations were carried out across the range of study weights/ages for a typical subject in 
virtual patients. For these simulations it was assumed Season 2 subjects did not receive a Season 
1 dose. However, this is not reflecting the SmPC recommendations where there are no restrictions 
to receive a Season 2 dose for infants not undergoing cardiac surgery. The 200 mg dose results in 
exposures almost twice the approved 50 and 100 mg Season 1 doses. The 2nd dose also results in 
a lower CL than expected from age and weight. 

Safety data was collected for subjects who received Season 2 treatment from MEDLEY and MUSIC. 
In MEDLEY RSV Season 2, a total of 6 subjects weighed < 7 kg on Day 1 of RSV Season 2, of which 
5 received the projected Season 2 treatment. Treatment emergent AEs were reported for all 5 
subjects. In MUSIC, only one subject weighed <7 kg on Day 1 of RSV Season 2. The Applicant 
provided Day 31 and Day 151 Season 2 serum concentrations from the 5 subjects in MEDLEY which 
ranged from 154.07 µg/mL to 251.30 µg/mL at Day 31 and from 1.8 µg/mL to 84.08 µg/mL at Day 
151. This is well above the mean serum concentration of 153.96 µg/mL at Day 31 (Season 2). 
Tmax is at Day 8. Thus, it can be concluded that the 5 subjects with a body weight <7 kg who 
received a Season 2 dose of 200 mg in the MEDLEY study, all experienced a higher than average 
exposure.

The exposure simulation based on extreme high body weight, defined as infants in Season 2 
weighing ≥ 13 kg at the time of dosing, indicated that the Day 151 serum concentration would be 
within the exposure range of MELODY Season 1 and the Dose 2 AUC0-365 most likely be above the 
target AUC of 12.8 day·mg/mL previous identified as the efficacy threshold for optimal protection.

The Season 2 dose gave rise to higher exposures in most subjects than the approved Season 1 
treatment. 

Update of nirsevimab PK-parameters from the updated pop-PK analysis. 

Absorption

The bioavailability (F) and absorption rate constant (ka) after IM administration of nirsevimab were 
determined to 84% in and 0.401 day-1 in the updated pop-PK analysis. This corresponds to an 
absorption t1/2 of 1.7 days. It should be noted that these data are defined on adult data but are 
assumed to be the same in infants.

Distribution

In the updated pop-PK analysis, the central and peripheral volume (Vc and Vp) of nirsevimab, for 
an infant weighing 5 kg (11.1 months postmenstrual age), were determined to 216 ml and 261 ml, 
respectively. The distribution clearance Q was determined to 150 mL/day in new pop-PK model. 

Elimination

The clearance CL for an infant weighing 5 kg (11.1 months postmenstrual age) was determined to 
3.42 ml/day in the updated pop-PK analysis. The predicted mean (SD) terminal elimination half-life 
in infants was 71.4 (11.4) days.
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Interindividual variability

From the updated popPK model interindividual variabilities (%CV) were determined of clearance Cl, 
central volumes, and absorption rate constant ka to 26%, 43% and 44%, respectively.

Dose proportionality and time dependencies 

NA

Special populations

The previously described popPK model includes the covariates body weight, postmenstrual age, 
race, and ADA status. An updated popPK model including additional data available from the 
MEDLEY and MELODY clinical studies was applied to reanalyse the covariates Race and ADA status 
impact on nirsevimab’s PK.  Race and ADA status were still found as significant covariates. 

Body weight and postmenstrual age

The mean postmenstrual age and body weight as expected was higher in RSV season 2, see box-
plot in of covariates in figure 12 below.

Figure 12 

Body weight remains the most important covariate in updated pop-PK model, scaling PK 
parameters from adults to infants, with updated estimated allometric exponents of 0.589 and 
0.840 for clearances and volumes, respectively. Clearance in infants weighing 2.2 kg and 8.3 kg 
were predicted in the updated model to be 61.7% and 135%, respectively, of the CL in a 5 kg 
infant. The volume of distribution in infants weighing 2.2 kg and 8.3 kg were 50.2% and 153% of 
that of a 5 kg infant.

In addition to body weight, an effect of postmenstrual age is included to describe the clearance CL 
in infants, see figure 13 below.
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Table 6

Simulations on basis of pop-PK model were performed to predict nirsevimab exposures for a 50 mg 
dose down to a body weight of 1 kg at the time of dosing, and a 200 mg dose in Season 2 down to 
6.5 kg, see table 12 below. The lowest weight simulated subjects in Season 2 (6.5 kg) were 
predicted to have ~39% higher Cmax, ~85% higher concentrations at Day 150, and ~68% higher 
AUC0-365 than a 5 kg infant receiving 100mg. For all 3 infant doses, AUC0-365 and Cmax are 
predicted to be lower than the exposure observed for the highest dose tested in adults (3000mg 
IV), see Table 7 below. Predicted exposures following a 200 mg dose in Season 2 were within the 
range of safe and efficacious exposures.
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Table 7 

Race

Races were re-grouped in the updated pop-PK analysis, since some of the estimated race effects in 
the previous model were small and uncertain. The conclusion has not changed: predicted 
exposures per race group indicated no clinically relevant differences between race groups, see 
boxplots in figure 14 below.

Figure 14 

The final population PK model included effects of race on CL and central volume (Vc), as they 
provided significant improvement to the model fit. However, the estimated effects were generally 
small (< 20%), and therefore have no clinically relevant impact on exposure.
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PK data - MEDLEY RSV season 2 and MUSIC season 1 and 2

MEDLEY study (D5290C00005). Evaluation of nirsevimab PK in CHD and CLD patients in 
their second RSV season

Overview of MEDLEY study design - RSV Season 2

MEDLEY is an ongoing, randomised, double-blind, palivizumab-controlled study designed to 
evaluate the safety, PK, ADA response, and descriptive efficacy of nirsevimab in high-risk infants 
eligible to receive palivizumab when entering their first or second RSV season. 

In RSV Season 2, subjects received either a single dose of 200 mg IM nirsevimab followed by 4 
once-monthly IM doses of placebo, or 5 once-monthly IM doses of 15 mg/kg palivizumab, per 
randomisation. Subjects from the CLD/CHD cohort who were randomised to nirsevimab in RSV 
Season 1 received a second dose of nirsevimab in Season 2 (NIRS/NIRS treatment group; n = 180 
subjects). Eighty-two subjects from the CLD/CHD cohort who were randomised to palivizumab in 
Season 1 were re-randomised 1:1 to palivizumab (PALI/PALI treatment group; n = 42) or 
nirsevimab (PALI/NIRS treatment group; n = 40) in RSV Season 2. Enrolment is complete and the 
RSV Season 2 Analysis (data cut-off 30 April 2022) was triggered after all subjects from the 
CLD/CHD cohort had completed follow-up through the second 5-month RSV season (i.e, Season 2 
Day 151 visit) and also included all available Season 1 data (through Day 361) and Season 2 
(through at least Day 151) safety, efficacy, PK, and ADA data at the time of the data cut-off. The 
updated MEDLEY iCSR (dated 31 August 2022) submitted with this variation includes all available 
data for RSV Season 1 and Season 2.

Pharmacokinetics of nirsevimab in MEDLEY study RSV Season 2

The serum concentration of nirsevimab in the MEDLEY study was determined using a sparse PK-
sampling scheme with minimum 3 timepoints (Day 8 (few Japanese subjects) Day 15/31, Day 151 
and Day361), see table 7 below.

Table 8 

PK-parameters were predicted post. hoc. for the MEDLEY study using the final population PK model 
and the parameters were compared with the pivotal MELODY study, see table 8. Furthermore, 
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measured serum concentrations at Day 151 in the MEDLEY study RSV season 2 was compared with 
MELODY and MEDLEY RSV season 1, see table 9. 

Table 9 
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Table 10 

Table 11 

PK-based extrapolation of efficacy in MEDLEY study (and MUSIC study)

MEDLEY evaluated the safety and PK of nirsevimab in a higher-risk (palivizumab-eligible) 
population. No formal hypothesis testing for efficacy was intended in MEDLEY. The efficacy of 
nirsevimab in this population was assessed by PK extrapolation, as agreed per Committee for 
Human Products for Medicinal Use advice. Efficacy was extrapolated to infants in their first RSV 
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season, including infants with CHD and CLD, in the MAA Data supporting extrapolation to children 
with CHD and CLD in their second RSV season are presented below. 

Extrapolation plan

The plan for extrapolation of efficacy to children who remain vulnerable to severe RSV disease 
entering their second season relies on the same assumptions as for infants in their first season:

 Comparable viral aetiology between the paediatric populations healthy preterm and term 
infants, and the higher-risk populations (MEDLEY, MUSIC).

 No expected difference in the mechanism of action based on subgroup (age or medical 
condition) since nirsevimab acts by binding a protein on the causative pathogen (RSV) and 
does not bind any endogenous targets in animals or humans.

 Similar expected exposure-response relationship between nirsevimab serum 
concentrationand RSV-neutralising ability across all subgroups. Similar expected safety 
across subgroups since nirsevimab does not bind to any endogenous target.

Extrapolation was performed applying 2 approaches: 1) comparison of observed nirsevimab serum 
concentrations at Day 151 in the MEDLEY study (and MUSIC) to those in the MELODY study; 2) 
comparison of derived exposures in MEDLEY (and MUSIC) to the efficacy exposure target (per the 
agreed paediatric investigation plan). The first approach is not model-dependent and therefore 
relies on fewer assumptions. The second approach included derivation of individual nirsevimab 
exposures in MEDLEY (and MUSIC) from the final population PK model. Efficacy was considered to 
be demonstrated if the proposed doses resulted in serum nirsevimab exposures at or above the 
predicted efficacious target, based on exposure-response analysis, in > 80% of the MEDLEY 
population (as agree with Committee for Human Products for Medicinal Use). AUCbaselineCL was 
selected as the main metric for exposure-response analyses and subsequently extrapolation 
because CL at baseline can be fairly robustly derived based on the sparse sampling schedule, 
without assumptions of the growth rate of the child as for AUC0-365.

PK extrapolation analysis 

Nirsevimab serum concentrations at Day 151 for the MEDLEY subgroups and MELODY subjects are 
visualised in Figure 15 below. Serum concentrations on Day 151 of Season 2 in children with CHD 
and CLD were slightly higher than those in healthy infants. Based on the extrapolation plan agreed 
in the paediatric investigation plan, extrapolation of efficacy was demonstrated in the overall 
MEDLEY population in Season 2, as nirsevimab exposures were above the efficacious target (i.e, 
AUCbaselineCL 12.8 mg⋅day/mL) in overall 98.4% (187/190) of the children; 97.7% (129/132) in 
the CLD cohort, and in 100% (58/58) in the CHD cohort.
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Figure 15 

Table 12 Extrapolation Results for Pediatric Season 2 Subjects in MEDLEY Stratified by CHK/CLD 
Status

No statistically significant effect of CHD or CLD on nirsevimab PK was found, further supporting 
similar exposures across subgroups. Based on these results, children in the MEDLEY subgroups 
achieved comparable serum exposures to the healthy infant population in which efficacy was 
established, supporting a single 200 mg IM dose of nirsevimab in Season 2 for prevention of RSV 
lower respiratory tract disease in children < 24 months with CLD of prematurity or 
haemodynamically significant CHD in their second RSV season.



Assessment report 
EMA/355992/2024 Page 36/113

In the part of the MEDLEY study (D5290C00005) submitted in the current variation, nirsevimab 
was evaluated in CLD and CHD children (n=220) below 2 years in their second RSV season.  An IM 
dose of 200 mg nirsevimab was administered to 180 children in their second RSV season which had 
previously received nirsevimab in the first RSV season and 40 children which had previously 
received palivizumab in the first RSV season. PK and immunogenicity were evaluated in the study. 
Efficacy was extrapolated on basis of PK, according to PIP. A sparse PK-sampling scheme in the 
MEDLEY study of minimum 4 timepoints (Baseline, Day 15/31, Day 151 and Day361) for each 
subject was comparable to sampling in the MELODY study.

In the MEDLEY study, RSV season 2, it was demonstrated that nirsevimab’ s mean serum 
concentration in CHD and CLD patients at day 151 (54.4 and 56.3 µg/mL) was similar and that it 
was considerable higher, approximately 1.8-fold higher, than in the MEDLEY study, RSV season 1 
and in the pivotal MELODY study. It was shown that nearly all subjects serum concentration at day 
151 was above the preclinical determined EC90 value of 6.8 µg/ml. It was demonstrated that the 
post hoc. predicted exposure mean-AUCbaselineCl in RSV season 2 (29.5 day*mg/mL) was also 
higher, approximately 1.4-fold, than in MELODY study. Mean baseline concentration was negligible 
(2-3 µg/mL), showing that the higher exposure in season 2 is not due to accumulation. The 
increased exposure in RSV season 2 could potentially influence the safety profile, though it was 
also shown by the Applicant that the higher mean exposure was below an exposure in adults (59.5 
day*mg/mL, 3000 mg IV dose) that is considered as safe.

The efficacy of nirsevimab in CLD and CHD children in RSV season 2 was assessed by PK 
extrapolation according to PIP. It was demonstrated that nirsevimab exposures were above the 
efficacious target level (i.e., AUCbaselineCL 12.8 mg⋅day/mL) in overall 98.4% (187/190) of the 
children.

In conclusion, the Applicant has demonstrated that a 200 mg IM dose of nirsevimab is suitable for 
protecting children with CLD and CHD children in their second RSV season.

MUSIC study: Evaluation of nirsevimab in immunocompromised children in their first and 
second RSV season:

Study design: MUSIC was a Phase II, open-label, uncontrolled single-dose study to assess the 
safety and tolerability, PK, occurrence of ADA, and descriptive efficacy of nirsevimab in 
immunocompromised children who were ≤ 24 months of age at the time of dose administration. 
Approximately 50 subjects entering their first RSV season were to receive nirsevimab as a single, 
fixed IM dose of 50 mg if body weight < 5 kg or 100 mg if body weight ≥ 5 kg. Approximately 50 
subjects entering their second RSV season were to receive nirsevimab as a single, fixed IM dose of 
200 mg. All available PK, ADA, and serology data through Day 361 in either RSV Season 1 or 
Season 2 were analysed and included in this submission.

Pharmacokinetics of nirsevimab in MUSIC study RSV season 1 and 2

The serum concentration of nirsevimab in the MUSIC study was determined using a sparse PK-
sampling scheme with minimum 3 timepoints (Day 8 (few Japanese subjects) Day 15/31, Day 151 
and Day361), see table 12 below.
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Table 13 

PK-parameters were predicted post. hoc. for the MUSIC study using the final population PK model 
and the selected parameters were compared with the pivotal MELODY study, see table 2. Measured 
serum concentrations at Day 151 in the MUSIC study RSV season 2 was compared with MELODY 
and MEDLEY, see table 13. Furthermore, the exposure AUCbaselinecl and serum concentration at 
day 151 were compared between season 1 and 2, see table 13 and figure 16 and 17.
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Table 14 

Figure 16 
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Figure 17 

PK in different subgroups of immunocompromised children

Individual nirsevimab serum concentrations versus time in MUSIC are shown by IC condition in 
Figure 18.
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Figure 18 

Analysis of PK outlier in MUSIC study

In the immunocompromised children in MUSIC, there were 14 outliers with more rapid decline in 
serum concentration-time profiles identified, see figure 19.  Extensive medical review found 
evidence of protein losing conditions (nephrotic syndrome or protein-losing enteropathy) in these 
subjects, which was suspected to influence the PK of nirsevimab (Protein-losing conditions may 
lead to hypogammaglobulinaemia (Otani et al, 2022). The principal mechanisms of protein loss are 
nephrotic syndrome and PLE. Protein losing enteropathies may result from the presence of mucosal 
injury due to erosive or ulcerative gastrointestinal disorders (enabling inflammatory exudates to 
cross the compromised epithelium), increased mucosal permeability due to compromised mucosal 
integrity (allowing protein to leak into the lumen), and intestinal loss of lymphatic fluid secondary 
to lymphatic obstruction. Chronic liver disease with cirrhosis, portal hypertension, or hepatic 
venous outflow obstruction, may be associated with intestinal lymphangiectasia and PLE.
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Figure 19 

Clinical Conditions Potentially Associated with Protein Loss

A subset of immunocompromised subjects (14/96) had increased clearance of nirsevimab. (Table 
14). Their medical histories have been reviewed to identify potential causes. One subject had 
nephrotic syndrome, in which glomerular damage leads to heavy proteinuria. Two subjects had 
GVH disease. In GVH disease the immunological attack can damage the integrity of the mucosa 
and cause protein losing enteropathy. Five subjects had chronic liver disease with cirrhosis, portal 
hypertension, or hepatic venous outflow obstruction which through the formation of secondary 
intestinal lymphangiectasia leads to a protein losing enteropathy. Two subjects had Omenn 
syndrome, a rare disease, with the clinical features of severe erythroderma and protracted 
diarrhoea that are associated with protein loss from both the skin and the gut (Villa et al 2008) 
(Note that one subject with Omenn syndrome and GVH disease is counted twice). Two subjects had 
HIV infection. Mechanisms by which HIV infection can lead to urinary and gastrointestinal protein 
loss include the virus directly attacking the kidneys and the gastrointestinal tract, opportunistic 
enteric infections causing recurrent and chronic diarrhoea, or renal toxicity from anti-retroviral 
therapy (Otani et al 2022). The 3 remaining subjects had malignancies of congenital 
retinoblastoma, choroid plexus carcinoma, and juvenile myelomonocytic leukaemia. Proteolytic 
degradation, the primary elimination pathway of mAbs, can be increased and induced by ongoing 
systemic inflammation that is often a consequence of chronic diseases such as malignancies 
(Ryman et al 2017).
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Table 15 

A further evaluation was performed to see if those patients at risk of increased clearance of 
nirsevimab can be predicted in the nirsevimab data set. The frequency of the conditions known to 
be associated with protein loss in children with increased clearance were compared to the complete 
enrolment in the MUSIC study. The MedDRA preferred term alone was not sufficiently specific for 
differentiating subjects who had increased clearance from those with clearance in the expected 
range (Table 15). The analysis was limited by the information that was routinely recorded in the 
database. In particular, the precise extent of protein loss in individual subjects was not recorded. 
Potential markers such as serum albumin or immunoglobulin levels might have been predictive of 
which subjects will have had increased clearance. Although, interpretation of these readouts can be 
challenging in the immunocompromised population as it is difficult to know whether the underlying 
cause of low levels is decreased synthesis of protein or increased loss. These parameters were not 
collected in the MUSIC study and there are no blood sample reserves to investigate further.

The results of the MUSIC study have highlighted that children with protein losing conditions can 
have increased clearance of nirsevimab and that protein losing conditions occur more frequently in 
the immunocompromised population.
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Table 16 

Figure 20 



Assessment report 
EMA/355992/2024 Page 44/113

PK-extrapolation of efficacy and safety in MUSIC study

The efficacy of nirsevimab in the population of immunocompromised children in their first or second 
RSV season in MUSIC, was extrapolated based on comparable PK, using similar methodology as 
agreed with the CHMP for the pivotal Phase II/III MEDLEY (Study D5290C00005) population of 
preterm infants and children with congenital heart disease / chronic lung disease in their first or 
second RSV season.

Extrapolation was performed using 2 complementary approaches: (i) comparison of nirsevimab 
serum concentrations at Day 151 (ie, corresponding to the length of a typical RSV season) in 
MUSIC to those in MELODY, and (ii) comparison of derived exposures in these studies to the 
efficacy exposure target, defined based on exposure-response analysis of pooled data from pivotal 
Phase IIb Study 3 (Study D5290C00003) and MELODY (Primary Cohort) (per the agreed Paediatric 
Investigation Plan in the EU). The pre-defined criterion for extrapolation was > 80% of subjects 
achieving nirsevimab exposures ≥ the efficacy exposure target (AUCbaseline CL of 12.8 mg × 
day/mL).

In MUSIC RSV Season 1 or 2, serum concentrations at Day 151 were overall comparable to those 
in MELODY, figure 21 page 48. The efficacy exposure target (AUCbaseline CL of 12.8 mg × 
day/mL) was met by 75.0% of subjects (71.7% [33/46] in Season 1 and 78.0% [39/50] in Season 
2, see table 17 below). 

Table 17

However, there was large between-subject variability in serum nirsevimab concentrations in 
MUSIC, with more rapid decline in serum concentrations over time observed in 14 subjects. These 
14 subjects were considered outliers, see previous section for further details. After excluding these 
14 subjects, 86.6% of subjects (80.5% [33/41] in Season 1 and 92.7% [38/41] in Season 2) 
achieved the target exposure associated with RSV protection, see table 17.
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Table 18

 

Exposure-safety analysis of MELODY, MEDLEY Season 1 and 2, and MUSIC Season 1 and 
2

Boxplots of exposure-safety data from MELODY, MEDLEY Season 1 and 2, and MUSIC Season 1 and 
2 do not indicate any relation of subjects with SAEs, and subjects with AESIs to Cmax or AUC0-365 
(Figure X and Figure Y). There is no indication that SAEs or AESIs are exposure-dependent; 
exposures in subjects with SAEs or AESIs are spread across the ranges of exposures in the overall 
populations.
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In the MUSIC study (D5290C00008) nirsevimab was evaluated in immunocompromised (IC) 
children, below 2 years of age, in their first (46 children) and second RSV season (52 children + 2 
children with wrong dose of 100 mg). In the first RSV season, either a 50 mg (weight < 5 kg) or 
100 mg (weight >5 kg) IM dose of nirsevimab was administered on basis of bodyweight, whereas 
in the second RSV season an IM dose of 200 mg nirsevimab was administered, independent of 
bodyweight.  

Secondary endpoint of the study was to evaluate PK and immunogenicity of nirsevimab. 
Additionally, efficacy was extrapolated on basis of the determined exposure and pre-specified 
exposure targets derived from the pivotal MELODY study in healthy children in their first RSV 
season.

The sparse PK-sampling scheme in the MUSIC study of 3 timepoints (Day 8 (few subjects), Day 31, 
Day 151 and Day361) for each subject was similar to the sampling scheme in the pivotal MELODY 
study. The main PK parameters, AUCbaselineCL and AUC0-365days, were calculated post-hoc from 
the popPK model. Furthermore, also the measured mean serum concentration of nirsevimab at day 
151 was compared with data from the pivotal MELODY study. A time period of 151 days covers 
approximately the period of one RSV season. 
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In the MUSIC study it was demonstrated that the mean serum concentrations of nirsevimab at day 
151 and mean-AUCbaselineCL in IC patients in their first (16.7 day*mg/mL, 25.6 µg/mL) and 
second (21 day*mg/mL, 33.2 µg/mL) RSV season were reasonable comparable to the mean serum 
concentration and AUCbaselineCL in the pivotal MELODY study (26.6 day*mg/mL, 21.3 µg/mL). 
The Applicant identified 14 PK-outliers in the MUSIC study with enhanced clearance. After a 
medical review, the Applicant claims that these 14 subjects have a medical condition associated 
with protein losing conditions in the 14 subjects, and provide this as an explanation for the 
enhanced clearance in these subjects.  

Efficacy in the MUSIC study was extrapolated, according to the PIP, on the basis of the obtained PK 
data. The pre-defined criterion for extrapolation was derived from the MELODY study:  > 80% of 
subjects achieving nirsevimab exposures ≥ the efficacy exposure target (AUCbaseline CL of 12.8 
mg × day/mL). The efficacy target was not achieved in RSV season 1 (71.7%) and RSV season 2 
(78%) and could only be achieved when the identified 14 PK-outlier were excluded in the analysis, 
RSV season 1 (80.5%) and RSV season 2 (92.7%). 

The MAH provided an overview of exposure across MELODY, MEDLEY Season 1 and 2, and MUSIC 
Season 1 and 2 with occurrence of safety events SAE or AESI highlighted. The boxplots do not 
indicate any relation of exposure to subjects experiencing SAEs or AESIs.

In conclusion, it has been demonstrated by the MAH that exposure (AUCbaselineCL and day 151 
serum conc.) in IC children of nirsevimab is reasonable comparable with healthy children in the 
Melody study. The PIP defined PK efficacy criteria could only be met if the 14 outliers were 
excluded in the analysis. 

Pharmacokinetic interaction studies

NA

Pharmacokinetics using human biomaterials

NA

2.3.3.  Pharmacodynamics

Following administration of a single dose of nirsevimab in infants entering their first RSV season in 
MEDLEY, dose-dependent increases in serum anti-RSV-neutralising antibody levels were seen, 
similar to the increases in nirsevimab serum concentrations. Serum anti-RSV-neutralising antibody 
levels were correlated with nirsevimab serum concentrations across all timepoints, confirming anti-
RSV-neutralising activity of nirsevimab showing an almost linear exposure-response relationship.
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Figure 21 

The RSV-neutralising antibody levels for infants who received nirsevimab waned between days 151 
and 361 as expected but remained more than 5 times greater than baseline levels in subjects in 
MEDLEY Season 1, as seen in MELODY and Study 3.

A nearly linear exposure-response relationship for anti-RSV-neutralising activity of nirsevimab was 
shown in the first RSV season in Medley. There is no reason to suspect any differences in the 
exposure-response relationship for second seasons.

Immunogenicity

The existing ADA dataset was updated with data from Medley season 2 (data available through at 
least Day 151) and new ADA analyses from MUSIC (data available for all subjects through at least 
Day 151 of either RSV Season 1 or RSV Season 2).

For the CLD/CHD subjects in the NIRS/NIRS group with samples available for ADA assessment in 
Season 2, ADA was detected in 7/173 (4.0%) subjects at Season 1 Day 361. In Season 2, ADA was 
detected in 1/90 (1.1%) and 0/158 (0.0%) subjects at Day 31 and Day 151, respectively. No 
subjects had ADA detected in two consecutive seasons. Limited data were available for Day 361 
(66 subjects). For Music 4/97 (4.1%) patients had treatment-emergent ADAs; all 4 were positive 
for YTE and negative for nAb.
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There was no apparent impact of ADA on PK (based on limited ADA data) or safety in Season 2 in 
MEDLEY and Music.

The additional ADA data from MEDLEY Season 2 and MUSIC did not show any new immunogenicity 
findings compared to the existing immunogenicity data. For subjects in the NIRS/NIRS group in 
MEDLEY who received nirsevimab in both seasons, the first dose of nirsevimab did not appear to 
prime an anti-drug immune response after the second exposure to nirsevimab in Season 2 nor did 
a second dose boost immune responses in previously ADA-positive subjects from Season 1. 
However, the sensitivity of the assay was poor, and the results might therefore not be 
representative. This is reflected in the SmPC Section 5.1

Clinical Virology

The potential for mAb escape to nirsevimab was evaluated in vulnerable paediatric populations 
through NGS of all RSV infections in these studies. 

Medley: 

None of the major or minor variants in the nirsevimab binding site of RSV A or RSV B identified in 
Seasons 1 and 2 of MEDLEY affected recombinant RSV susceptibility to nirsevimab.

Music:

Three binding site mutations in RSV B (I206M, Q209R, S211N) were observed in subjects from the 
MUSIC study, none of which evaluated in context affected susceptibility to palivizumab or 
nirsevimab. No cases of RSV A were identified in MUSIC as of the DCO.

The binding site of RSV A was conserved at all positions.  RSV B binding site substitutions I206M, 
Q209R, S211N became increasingly prevalent during the conduct of the studies, all 3 substitutions 
as well as their combination retained fully susceptible to nirsevimab. No amino acid substitution 
that was responsible for loss of nirsevimab neutralisation was identified.

2.3.4.   PK/PD modelling

Refer to above section “Pharmacokinetics”.

2.3.5.  Discussion on clinical pharmacology

In this type II variation the MAH has submitted data from the two clinical studies MEDLEY and 
MUSIC. In the MEDLEY study part assessed in this variation, nirsevimab was evaluated in 220 
children (<24 months) with chronic lung disease (CLD) or congenital heart disease (CHD) in their 
second RSV season. MEDLEY was a double blinded phase II/III study containing a palivizumab 
control arm. Of the 220 children, 180 children were treated with nirsevimab in their first RSV 
season and 40 children with pavlizumab.

In the MUSIC clinical study, an open-label uncontrolled phase II study, nirsevimab was evaluated 
in immunocompromised (IC) children in their first (n=46) and second (n=52) RSV season, below 
24 months. A weight-based dose of either 50 mg (infants < 5 kg) or 100 mg (infants > 5 kg) 
nirsevimab was administered in the first RSV season whereas a dose of 200 mg nirsevimab was 
administered in RSV season 2, independent of bodyweight. In the MUSIC study, 8 subjects in their 
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first RSV season and 6 subjects in their second RSV season, mainly Ukrainians, discontinued the 
study due to the war with Russia. 

The efficacy of nirsevimab in the MEDLEY and MUSIC study population was assessed by PK 
extrapolation in accordance with the PIP. A similar sparse PK-sampling scheme with 3 time-points 
(15/31 days, 151 days, 361 days after dosing) was applied in all of the clinical studies. A time 
period of 151 days, corresponding to 5 months, covers approximately a RSV season which goes 
from autumn to spring.

The previously validated bioanalytical (nirsevimab PK) and immunogenicity methods (ADA, nAB 
and anti-YTE AB) were applied for the clinical studies reported in this variation. The screening ADA 
assay have poor drug tolerance and may result in false negative results for ADA samples collected 
before Day 361, which is also reflected in the immunogenicity results of MEDLEY and MUSIC. 
Almost no samples tested positive prior to Day 361 where the drug concentration was higher and 
the assay sensitivity greatly reduced. Test for ADAs against the YTE substitution was only 
performed on confirmed ADA positive samples. Thus, immunogenicity for nirsevimab 200 mg 2nd 
Season treatment is not considered adequately evaluated. This is reflected in the SmPC. 

The final Pop PK model based on data from MELODY and MEDLEY, was used to predict data from 
the MUSIC study in immunocompromised children who received nirsevimab in Season 1 (n=46) 
and in Season 2 (n=50). The data from MUSIC was enclosed in the Pop PK dataset and fitted 
without re-estimation of parameters. Following the 2nd 200 mg Season 2 dose, 14 subjects had 
concentration profiles with notable higher clearances which could not be captured by the model. A 
“Clinical conditions” effect was added on clearance and parameters re-estimated. Clearance was 
estimated to increase by approximately 70% in subjects with one of four different protein losing 
conditions (nephrotic syndrome, GVHD, chronic liver disease, and Omenn syndrome). 

The SmPC have been updated appropriately with the final PK-parameters derived from the updated 
popPK model. The same covariates were determined to be significant in the final pop-PK model as 
in previous pop-PK models, body weight remains the most important covariate.

In the MEDLEY study, RSV season 2, it was demonstrated that nirsevimab’s mean serum 
concentration in CHD and CLD patients at day 151 were comparable and that it was approximately 
1.8 fold higher, than in the MEDLEY study, RSV season 1 and in the pivotal MELODY study. Post 
hoc. predicted exposure mean-AUCbaselineCl (29.5 day*mg/mL) was also approximately 1.4 fold 
higher. Mean baseline concentration was negligible, showing that the higher exposure in season 2 
is not due to accumulation. The increased exposure in RSV season 2 could potentially influence the 
safety profile, though it was also shown by the MAH that the higher mean exposure was below 
what is considered as a safe exposure in healthy adults (59.5 day*mg/mL, 3000 mg IV dose). 
Additionally, previous treatment of nirsevimab in first RSV season appears not to impact (reduce) 
the exposure in RSV season 2. The efficacy of nirsevimab in CLD and CHD children in RSV season 2 
was assessed by PK extrapolation according to the PIP. It was demonstrated that nirsevimab 
exposures were above the efficacious target level, AUCbaselineCL 12.8 mg⋅day/mL,in overall 
98.4% of the children.

In the MUSIC study it was demonstrated that the mean serum concentrations of nirsevimab at day 
151 in IC children in their first (25.6 µg/mL) and second RSV season (33.2 µg/mL) were 
comparable to the mean serum concentration in the pivotal MELODY study (26.6 µg/mL). The 
AUCbaselineCL in IC children in their first (16.7 mg⋅day/mL) and second RSV season (21 
mg⋅day/mL) were also reasonable comparable to the mean serum concentration and 
AUCbaselineCL in the pivotal MELODY study (21.3 mg⋅day/mL). The Applicant identified 14 PK-
outliers in the MUSIC study with enhanced clearance in RSV season 1 and 2. After a medical review 
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of the 14 outliers, the Applicant identified different clinical condition (Nephrotic syndrome, Omenn 
syndrome, malignancy, chronic liver disease, hiv) which on basis of literature (e.g. Otani et al. 
2022) was associated with protein losing conditions (nephrotic syndrome or protein-losing 
enteropathy). This condition was suggested as an explanation for the enhanced clearance. Upon 
request, the Applicant has shown that 31 subjects in the MUSIC study having one of the identified 
clinical conditions did not have high clearance. Furthermore, it was not possible to provide further 
support for the proposed hypothesis with relevant biomarkers such as serum albumin or IgG, as no 
samples was left, and it was also argued that the levels of these biomarkers are difficult to 
interpret. Overall, the hypothesis proposed by the MAH to account for the outliers is acknowledged, 
though it is also clear that a medical condition is not enough to classify the nirsevimab clearance of 
subjects. It was concluded by the Applicant that it is not possible to identify patients with high 
clearance prior to treatment. This conclusion is justified from the arguments and analysis discussed 
above. A warning regarding high clearance in some IC patients has been included in the SmPC, 
section 4.4. 

Efficacy in MUSIC study was extrapolated, according to the PIP, on basis of the obtained PK data. 
The efficacy target was not achieved in RSV season 1 (71.7%) and RSV season 2 (78%) and could 
only be achieved when the identified 14 PK-outliers with high clearance were excluded in the 
analysis: RSV season 1 (80.5%) and RSV season 2 (92.7%). The Applicant has argued that though 
the protection for RSV virus do not match the level of full 5 months protection observed in the 
pivotal MELODY study, in healthy infants, the immunocompromised children with high clearance 
receive benefit of the treatment. This argument is supported. The Applicant has suggested to 
include a statement in section 4.4 of the SmPC regarding the associated risk of high clearance of 
nirsevimab. A rapid decline in nirsevimab serum concentration was observed in 14% (14/96) of the 
immunocompromised patients from the MUSIC study. It has not been possible to identify risk 
factors that would allow identification of these patients. It should be noted that in these patients, 
the mean nirsevimab serum concentrations and the mean exposure were reasonable comparable to 
the mean exposure seen in the pivotal MELODY study. A warning is added in SmPC section 4.4, and 
the issue to be followed in the PSUR: “The MAH should monitor lack of efficacy data and potential 
risk factors in patients with protein-losing conditions leading to high clearance of nirsevimab and to 
submit a literature review on this issue in the next PSUR”. In response to the above request from 
CHMP, the MAH has agreed to submit a literature review in the next PSUR concerning patients with 
protein-losing conditions.

It was furthermore shown that the predicted highest expected exposure (AUC0-365days) of 
nirsevimab in RSV season 2 in children with lowest body weight (6.5 kg) was below the predicted 
safe exposure in adults. For reference then the mean body weight of subjects in the MEDLEY study 
in RSV season 2 was 9.88 kg and the minimum weight was 6.1 kg and maximum weight was 15.7 
kg. In MEDLEY RSV Season 2, a total of 6 subjects weighed < 7 kg on Day 1 of RSV Season 2, of 
which 5 received the projected Season 2 treatment. Treatment emergent AEs were reported for all 
5 subjects. All 5 subjects experienced higher than average exposure which ranged from 154.07 
µg/mL to 251.30 µg/mL at Day 31 and from 1.8 µg/mL to 84.08 µg/mL at Day 151. Safety data 
was collected for subjects who received Season 2 treatment from MEDLEY and MUSIC. Boxplots of 
exposure-safety data from MELODY Season 1 and MEDLEY and MUSIC Season 1 and 2 did not 
indicate any relation of subjects with AEs of Grade 3 or higher severity or SAEs, and subjects with 
AESIs to Cmax or AUC0-365. 

Exposure simulations based on extreme high body weight, defined as infants in Season 2 weighing 
≥ 13 kg at the time of dosing, indicated that the Day 151 serum concentration would be within the 



Assessment report 
EMA/355992/2024 Page 53/113

exposure range of MELODY Season 1 and the Dose 2 AUC0-365 most likely be above the target 
AUC of 12.8 day·mg/mL previous identified as the efficacy threshold for optimal protection.

Evaluation for potential mAb escape through NGS of all RSV infections showed the binding site of 
RSV A was conserved at all positions.  RSV B binding site substitutions I206M, Q209R, S211N 
became increasingly prevalent during the conduct of the studies, all 3 substitutions as well as their 
combination retained fully susceptible to nirsevimab. No amino acid substitution that was 
responsible for loss of nirsevimab neutralisation was identified.

2.3.6.  Conclusions on clinical pharmacology

The provided pharmacokinetic data supports the use of nirsevimab to prevent RSV infection in 
children with CLD, CHD and IC children in their first and second RSV season.

The potential impact of increased clearance of nirsevimab in immunocompromised subjects with 
protein-losing conditions in terms of efficacy will be further investigated, ie. the MAH will monitor 
lack of efficacy data and potential risk factors in patients with protein-losing conditions leading to 
high clearance of nirsevimab and submit a literature review on this issue in the next PSUR”.

2.4.  Clinical efficacy

2.4.1.  Dose response study(ies)

A 200 mg dose is proposed for the chronic lung disease (CLD) and congenital heart disease (CHD) 
patients entering their second RSV season. 50 and 100 mg were used for the first RSV season. No 
dedicated dose-response study was conducted with the 200 mg dose that is proposed for the 
second RSV season. 

Taking into account the anticipated increase in body weight at the time for second RSV season 
treatment (8.5 to 15 kg), modelling suggests that the target exposure of AUC 12.8 day·mg/mL is 
achieved and maintained with a dose of 200 mg. As mentioned in the pharmacology section, the 
200 mg dose results in exposures almost twice the approved 50 and 100 mg Season 1 doses. 
Please refer to the pharmacology section.

2.4.2.  Main study

MEDLEY: A Study to Evaluate the Safety of MEDI8897 for the Prevention of 
Medically Attended Respiratory Syncytial Virus (RSV) Lower Respiratory Track 
Infection (LRTI) in High-risk Children. 

MEDLEY is an ongoing pivotal Phase II/III randomised, double-blind, palivizumab controlled study 
to evaluate the safety, PK, ADA response, and descriptive efficacy of nirsevimab in high-risk infants 
eligible to receive palivizumab when entering their first or second RSV season (Season 1 or Season 
2, respectively).



Assessment report 
EMA/355992/2024 Page 54/113

Figure 22 

SEASON 2:
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Methods

Study participants

Participating patients were the CLD/CHD cohort from the MEDLEY Season 1 study, i.e. patients who 
had received either nirsevimab or palivizumab. 

Subjects included for the second season part of the MEDLEY study were those with chronic lung 
disease (CLD) and congenital heart disease (CHD) from the initial CLD/CHD cohort of MEDLEY (first 
season). Children from the preterm cohort from the MEDLEY study were not included for the 
second season intervention.

The revised indication reflects the study population included in MEDLEY for the second season:

Beyfortus is indicated for the prevention of Respiratory Syncytial Virus (RSV) lower respiratory 
tract disease in:

1 Neonates and infants during their first RSV season.

2 Children up to 24 months of age who remain vulnerable to severe RSV disease during their 
second RSV season (see section 5.1)

Beyfortus should be used in accordance with official recommendations.

Subjects included for the second season part of the study had all received either nirsevimab 
(n=200) or palivizumab (n=100) during their first RSV season, hence, not all patients had received 
nirsevimab previously. This is adequately reflected in the SmPC section 5.1.

Treatments

Subjects who had received nirsevimab before or during the first RSV season were assigned to 
nirsevimab 200 mg IM followed by 4 once-monthly IM doses of placebo (n=200) and subjects who 
had received palivizumab before or during the first season were randomly assigned to either 
Nirsevimab 200 mg IM followed by 4 once-monthly IM doses of placebo or Palivizumab 15 mg/kg 
IM once-monthly for 5 months in a 1:1 fashion.

Objectives

The primary objective of MEDLEY was to evaluate safety. One of the secondary objectives was to 
assess the effect of nirsevimab on MA LRTI and hospitalization in the first and second RSV season. 
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Outcomes/endpoints

The primary endpoint in the MEDLEY trial was safety. Efficacy endpoints were part of the secondary 
endpoint or explorative endpoints.

Efficacy is based on extrapolation which was agreed by the PDCO.

Secondary endpoint:

 Incidence of MA LRTI (inpatient and outpatient) due to RT-PCR-confirmed RSV through 150 
days after Dose 1 for Season 1 and Season 2 

 Incidence of hospitalisations due to RT-PCR-confirmed RSV through 150 days after Dose 1 
for Season 1 and Season 2

Exploratory endpoints:

 Anti-RSV neutralizing antibody levels (IU/mL) in serum for nirsevimab recipients compared 
to palivizumab recipients 

 Summary of serum RSV neutralising antibody levels (may include GMT, GMFR, Cmax, 
apparent clearance, and t1/2)

 Antibody levels to RSV F, Ga, Gb, or N at different time points

 Changes in RSV antibody levels (seroresponse) indicating exposure to RSV 

 RSV antigen antibody levels (AbU/mL) to multiple RSV antigens

 Summary of serum RSV antibody levels (may include GMT, GMFR, seroconversion rates, 
apparent clearance, and t1/2)

 Magnitude of HRU (eg, number of admissions to hospitals and ICUs and duration of stay; 
number of subjects who required respiratory support and supplemental oxygen and the 
duration of use; number and type of outpatient visits [eg, ER, urgent care, outpatient 
clinic]; and number of prescription and OTC medications use) for nirsevimab recipients 
compared to palivizumab recipients

 Caregiver burden (eg, caregiver missed workdays, subject absence from day care) for 
subjects with MA LRTI caused by RT-PCR-confirmed RSV Incidence of MA LRTI (inpatient 
and outpatient) due to RT-PCR-confirmed RSV from Day 152 to Day 361 for Season 1 and 
Season 2

Criteria for the MA LRTI is the same as in MELODY and Study 3 (evaluated at time of initial MAA), 
with an addition of prescription of new or increased dose of medications (bronchodilators, steroids, 
diuretics, cardiac medication) because the CLD/CHD cohort were using this background treatment. 

Sample size

No sample size calculation was presented for the second season study. All subjects from the 
CLD/CHD cohort were invited as described below. 

Approximately 900 palivizumab eligible infants entering their first RSV season were to be enrolled 
into 1 of 2 cohorts (Figure 1 above): (1) preterm cohort, including approximately 600 preterm 
infants (≤ 35 wGA) without CLD/CHD, or (2) CLD/CHD cohort, including approximately 300 infants 
with CLD of prematurity or haemodynamically significant CHD. A minimum of 100 infants with 
haemodynamically significant CHD were to be enrolled.
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Randomisation

The randomization was stratified by age group and hemisphere in MEDLEY first season. The 
randomization was not stratified by CLD/CHD disease. The two cohorts (preterm and CLD/CHD) 
were balanced between treatment groups. The study was double-blinded.

Subjects who were randomised to nirsevimab for Season 1 were to receive a single fixed IM dose 
of 200 mg nirsevimab followed by 4 once-monthly IM doses of placebo. 

Subjects who were randomised to palivizumab for Season 1 were to be re-randomised 1:1 to either 
nirsevimab or palivizumab. See treatment above. 

Blinding (masking)

The study was double blinded. However, after the data base lock for the primary analysis and 
before the data base lock for the second season analysis, season 1 data were unblinded to the 
Sponsor and designated clinical research organisation personnel associated with the primary 
analysis, write-up, and submission only; therefore, individual treatment assignments in Season 1 
were known to these personnel.

The MAH has clarified that to ensure unbiased data review and cleaning, subject management and 
safety monitoring, the MAH and CRO personnel remained blinded to subject-level data of MEDLEY 
until the end of study.

Furthermore, the MAH has stated that regardless of season, site personnel, participants, and the 
study team members who participated in the advice or decisions involving study subjects and/or 
day-to-day interactions with the site, remained blinded until the end of the study to ensure the 
study integrity was maintained.  

Statistical methods

Three analyses were planned for this study: the Primary Analysis, Season 2 Analysis and the final 
analysis (Table 18). 

The Primary Analysis was presented with the initial application and in a subsequent variation.

The statistical analysis of the efficacy data in season 2 is purely descriptive. Furthermore, 
extrapolation was used to assess efficacy. Please refer to the pharmacology section.

Season 2 Analysis was conducted after all the CLD/CHD cohort subjects had completed follow-up 
through the second 5-month RSV season (ie, through at least 150 days post first dose in Season 
2). 
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Table 19 



Assessment report 
EMA/355992/2024 Page 59/113

Results

Participant flow

Figure 23 

Recruitment

In the overall population (CLD/CHD cohort and preterm cohort), 960 subjects were screened, of 
whom 925 were enrolled and randomised (2:1) to nirsevimab (n = 616) or palivizumab (n = 309). 

In the CLD/CHD cohort, 310 subjects were randomised to nirsevimab (n = 209) or palivizumab (n 
= 101). Of these subjects, 306 were dosed. A total of 299 subjects (96.5%), including 204 
(97.6%) in the nirsevimab group and 95 (94.1%) in the palivizumab group, had completed follow-
up through 150 days post first dose. 

262 subjects (84.5%), including 180 (86.1%) in the nirsevimab group and 82 (81.2%) in the 
palivizumab group, completed Season 1 and continued into season 2 of the study.

The first subject was enrolled on 30 July 2019, and the study is still ongoing for safety assessment. 

In season 2, subjects were enrolled at 58 study sites in 18 countries.
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Conduct of the study

In total 262 subjects were randomised and dosed. Efficacy follow-up through at least 150 days post 
first dose in Season 2 was completed by 252 (96%), and 104 (40%) subjects completed follow-up 
through 360 days post dose in Season 2 (completed Season 2) at the time of the data cut-off for 
the Season 2 Analysis.

More subjects in the NIRS/NIRS treatment group had important protocol deviations (n=13, 7.2%), 
most pertaining to treatment compliance (9 subjects (5%)) and LRTI sample deviations (5 subjects 
(2.8%)). No subjects in the PALI/PALI and only 1 subject (2.5%) in the PALI/NIRS had important 
protocol deviations. 

The MAH has clarified the differences in protocol deviations, and those are not considere related to 
the treatment allocation and therefore the imbalances in protocol deviations are considered due to 
chance variation.

Baseline data

A total of 225 (85.9%) subjects were White and 151 (57.6%) were male.

Baseline data consists of data from day 1 when children was treated in season 1. At time of dosing 
in season 2, median body weight was 9.7 kg with IQR of 8.9 kg to 10.9 kg (minimum body weight: 
6.1 kg and maximum bodyweight of 15.7 kg) The body weight interval is discussed in the 
pharmacology section. 

The proportion of CHD and CLD subjects were overall equally distributed across treatment groups. 
Across treatment groups, 72.1% of enrolled subjects in season 2 had CLD, 30.9% had CHD, 3.4% 
had Down syndrome and no subjects had cystic fibrosis. 

Numbers analysed

All 262 subjects (180, 40, and 42, in the NIRS/NIRS, PALI/NIRS, and PALI/PALI groups, 
respectively) were included in the ITT and As-treated Populations (Season 2).

Outcomes and estimation

There were no events of MA RSV LRTI or MA RSV LRTI hospitalisation during the 150 days post 1st 
injection in season 2. The study population has almost completed the full follow-up period, and 
from day 151 to day 360 only 1 event has occurred. 

A number of secondary and exploratory endpoints were also evaluated; however, the results do not 
impact the efficacy evaluation (either low event numbers or less relevant for the indication). These 
will not be described further, as the efficacy is based primarily on PK extrapolation. (Table 19). 
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Table 20 

Incidence of MA RSV LRTI by RSV Subtype and Reporting Period Through at Least 150 
Days Post First Dose in Season 2 – ITT Population

Extrapolation

Please also refer to the clinical pharmacology section regarding extrapolation and modelling.

PK extrapolation for efficacy from MELODY (healthy infants) to MEDLEY (preterm, CLD and CHD 
patients) was accepted during the initial MAA for treatment during the first RSV season. 

In the present submission, PK and clinical data from a second season treatment in MEDLEY has 
been submitted using a larger dose (200 mg vs 50/100 mg in the first season). In addition, PK and 
safety data from immunocompromised patients from the single-arm MUSIC study have also been 
submitted. It is agreed and in accordance with the PIP that an extrapolation approach of efficacy is 
acceptable.

Efficacy was considered to be demonstrated if the proposed doses resulted in serum nirsevimab 
exposures at or above the predicted efficacious target, based on exposure-response analysis, in > 
80% of the MEDLEY population. In the MEDLEY population in Season 2, nirsevimab exposures were 
above the efficacious target (ie, AUCbaselineCL 12.8 mg⋅day/mL) in 98.4% (187/190) of the 
children, with no difference between the CLD and CHD cohort. 

This is also shown in the figures below, where the observed nirsevimab serum concentrations 
(Figures 24 and 25 below) and the predicted exposure (Figures 26 and 27 below) in the second 
season is higher than seen in MELODY and MEDLEY season 1, which is reassuring from an efficacy 
point of view.
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Figure 24 
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Figure 25 

Figure 26 
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Figure 27 

Ancillary analyses

Not applicable

Summary of main study

The following tables summarise the efficacy results from the main studies supporting the present 
application. These summaries should be read in conjunction with the discussion on clinical efficacy 
as well as the benefit risk assessment (see later sections).

Table 21 Summary of Efficacy for trial MEDLEY season 2

Title: A Phase 2/3 Randomized, Double-blind, Palivizumab-controlled Study to 
Evaluate the Safety of MEDI8897, a Monoclonal Antibody With an Extended Half-life 
Against Respiratory Syncytial Virus, in High-risk Children (
Study 
identifier

MEDLEY

A global randomised, double-blind palivizumab controlled trial

Duration of main phase: 360 days + 150 days
Duration of Run-in phase:

Design

Duration of Extension phase:
Hypothesis

No hypothesis testing. Descriptive data only
Data from the second RSV season is analysed, which is 150 days post first dose in 
season 2.

Treatment
s groups

Palivizumab/Palivizumab Palivizumab 15 mg/kg I.M. monthly 
injection x 5 during the first RSV season
Palivizumab 15 mg/kg I.M. monthly 
injection x 5 during the second RSV season
N=42
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Palivizumab/Nirsevimab Palivizumab 15 mg/kg I.M. monthly 
injection x 5 during the first RSV season
Nirsevimab 200 mg x 1 during second 
season + 4 x placebo 
N=40

Nirsevimab/Nirsevimab Nirsevimab x 1 during first season (50 mg 
for infants weighing < 5 kg or 100 mg for 
infants weighing ≥ 5 kg) + 4 x placebo
Nirsevimab 200 mg x 1 during second 
season + 4 x placebo 
N=180

Secondary MA RSV LRTI Medically attended lower respiratory tract 
infection 

Endpoints 
and 
definitions

Secondary MA RSV LRTI with 
hospitalisation  

Medically attended lower respiratory tract 
infection with hospitalisation

Database 
lock

31 May 2022

Results and Analysis 

Analysis 
descripti
on

Secondary Analysis

Analysis 
population 
and time 
point 
description

Intent to treat and Per protocol (numbers are the same) Day 150 post dose in RSV 
season 2

Treatment 
group

Palivizumab/Palivizu
mab

Palivizumab/Nirsevi
mab 

Nirsevimab/Nirsevi
mab 

Number of 
subject

42 40 180

MA RSV 
LRTI (n 
(%)) 

0 0 0

MA RSV 
LRTI with 
hospitalisati
on  (n (%))

0 0 0

Descriptiv
e statistics 
and 
estimate 
variability

Notes Data from first season was presented and evaluated with the initial marketing 
authorisation application. 



Analysis performed across trials (pooled analyses and meta-analysis)

NA

Clinical studies in special populations

NA

Supportive study

MUSIC: A phase 2, open-label, uncontrolled, single-dose study to evaluate the safety and 
tolerability, pharmacokinetics, and occurrence of antidrug antibody for nirsevimab in 
immunocompromised children ≤ 24 months of age.

The methodology and extrapolation of efficacy in immunocompromised patients are discussed in details in 
the pharmacology section.

Objectives:

Primary objective: To evaluate the safety and tolerability of nirsevimab when administered to 
immunocompromised children ≤ 24 months of age. 

Secondary objectives: To evaluate the PK of nirsevimab, ADA responses to nirsevimab in serum, and 
descriptive efficacy of nirsevimab when administered as a single IM dose to infants ≤ 24 months of age. 

Efficacy endpoints

Efficacy endpoints (secondary): Incidence of medically attended LRTI (inpatient and outpatient) and 
hospitalisations due to RT-PCR-confirmed RSV through 150 days after administration of nirsevimab.

Serum concentrations of nirsevimab and ADA

Serum concentrations of nirsevimab at selected time points were evaluated as a secondary endpoint to 
confirm that serum concentrations were maintained at an efficacious level for at least 5 months after 
dosing. To determine nirsevimab serum levels post dosing and to correlate with the potential 
development of ADA, serum concentrations were measured up to 360 days post dose. 

ADA to nirsevimab were measured at selected time points throughout the study and up to 360 days post 
dose.

Study population

The study enrolled subjects in Japan, South Africa, the USA, and the EU. 

Inclusion criteria: 

 Neonate, infant, or young child ≤ 24 months of age who, per Investigator judgement, were:

(a) In their first year of life and entering their first RSV season at the time of dose administration.

OR
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(b) In their second year of life and entering their second RSV season at the time of dose 
administration.

 Subjects were required to meet at least one of the following conditions: immunodeficiency 
(combined, antibody, or other aetiology); HIV infection; organ or bone-marrow transplantation; 
receiving immunosuppressive chemotherapy, systemic, high-dose corticosteroid therapy, or other 
immunosuppressive therapy. 

Exclusion criterion: Subjects who had previously received palivizumab were excluded. 

Treatment: 

Approximately 50 subjects entering their first RSV season were planned to receive nirsevimab as a single, 
fixed IM dose of 50 mg if body weight < 5 kg or 100 mg if body weight ≥ 5 kg. Approximately 50 
subjects entering their second RSV season were planned to receive nirsevimab as a single, fixed IM dose 
of 200 mg. 

Trial design

See figure 28:

Figure 28 
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Analysis plan: Subjects were to be followed approximately 1 year after dose administration. Subjects 
were monitored throughout the study for LRTI. A planned interim analysis was conducted when subjects 
enrolled globally by end of 2021 were followed through Day 151 post dosing (N = 60). A second planned 
analysis was conducted when all subjects had been followed up through at least 150 days post dose (N = 
100). All available safety, PK, ADA, and descriptive efficacy data collected for these subjects were 
included in the interim analyses.

Results:

Disposition: 106 children were screened, and 100 children were included of which 48 children were dosed 
in their first RSV season and 52 children were dosed in their second RSV season. The children were 
followed for medically attended LRTI (inpatient and outpatient) and hospitalisations due to RT-PCR-
confirmed RSV through 150 days after administration of nirsevimab and additionally followed for safety 
until day 361. 

Out of the 100 enroled children, 94 completed the 361 days follow-up. Hence, 6 subjects had 
discontinued the study of which 3 subjects discontinued due to death (LRTI, septic shock, and tumour 
haemorrhage – see safety section), and 1 subject withdrew consent, 1 subject was lost to follow-up, and 
1 subject was enrolled in another study. 
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Demographics: Subject demographics and key characteristics, except for age and weight, were generally 
balanced between the nirsevimab 50/100 mg (first season) and 200 mg groups (second season). The 
majority of subjects were males (65%). 

At the time of dosing for RSV season 1, median age was 8.3 months (range 0.7 to 12.3) and median 
weight was 7.6 kg (range 2.9 to 11.2). 

At the time of dosing for RSV season 2, median age was 17.9 months (range 12.0 to 23.9) and median 
weight was 9.85 kg (range 6.2 to 14.7).

Immunocompromised conditions: 

 Primary immunodeficiency: 33%

 HIV; 8%

 History of organ or bone marrow transplantation: 16%

 Immunosuppressive chemotherapy: 20%

 Systemic, high-dose corticosteroid therapy: 29%

 Other immunosuppressive therapy: 15.0%

Incidence of Medically Attended RSV Lower Respiratory Tract Infection: No events were observed during 
the first 150 days post treatment neither in the first or second RSV season. Three subjects experienced a 
MA RSV LRTI (although not protocol defined) between day 151 and 361 post treatment in the first RSV 
season and one of these children were hospitalised. 

Serum concentrations: The serum concentrations at day 151 in the first RSV season are comparable to 
the serum concentrations observed in the MELODY study, where the same dose was used. But in the 
second RSV season, the exposure is around 50% higher due to the higher dose (Figure 29 and 30), which 
was also evident in the MEDLEY study.
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Figure 29 

The MAH has observed 14 outliers which a rapid decline in serum concentrations. This is further 
addressed in the pharmacology section. 

In 9 out of 14 of the subjects, protein loss was suspected to influence the rapid decline:

 One subject had nephrotic syndrome

 Three subjects had received bone marrow transplantation and were reported to have graft versus 
host disease, which is a potential cause of a protein loss enteropathy 

 Five subjects were post liver transplantation. All had evidence of liver compromise at the start of, 
or during, the study. Chronic liver disease, with cirrhosis, portal hypertension or hepatic venous 
outflow obstruction may be associated with intestinal lymphangiectasia and excess protein loss.

In the remaining 5 subjects there was no clear documentation of a protein-losing condition.



Assessment report 
EMA/355992/2024 Page 71/113

Figure 30 Boxplots of Observed Day 151 Serum Concentrations in MUSIC Subjects Compared to MELODY

 

ADA: 

Eleven (11.3%) of the 97 subjects had treatment-emergent ADAs during the study. No effect on PK was 
identified through Day 151. On Day 361, a larger proportion of ADA-positive subjects had samples below 
the limit of quantification compared to ADA-negative subjects, indicating an influence of ADA on PK 
between Day 151 and Day 361. However, the numbers were small and therefore no conclusion of the 
impact of ADA on nirsevimab PK can be done. Please see the pharmacology section and safety section 
regarding ADA. 

Further, 81.4% (48/59) of subjects were predicted to achieve exposures above the efficacious target 
(80.0% [28/35] in Season 1 and 83.3% [20/24] in Season 2), supporting protection from RSV disease in 
infants and children with immunocompromised conditions entering their first or second RSV.

For safety data, please refer to the safety section.

Data from all subjects followed for 361 days were available for assessment. 

No events of medically attended RSV lower respiratory tract infection were observed during the first 150 
days in season 1 or season 2 (primary follow-up period). During day 151-361 post treatment in the first 
RSV season, 3 subjects had an event, of which 1 child was hospitalised. No events were seen in the group 
of subjects dosed in their second season. 

ADA: 
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Eleven (11.3%) of the 97 subjects had treatment-emergent ADAs during the study. No effect on PK was 
identified through Day 151, but on Day 361, a larger proportion of ADA-positive subjects had samples 
below the limit of quantification compared to ADA-negative subjects. 

2.4.3.  Discussion on clinical efficacy

Design and conduct of clinical studies

The Phase II/III randomised, double-blind, palivizumab-controlled study D5290C00005 (MEDLEY) was 
designed to evaluate the safety, PK, ADA, and efficacy (descriptive) of nirsevimab, in high risk children 
eligible to receive palivizumab when entering their first or second RSV season. 

For season 1, MEDLEY subjects (preterm children and children with chronic lung disease (CLD) and 
congenital heart disease (CHD)) were randomised 2:1 to nirsevimab (50 mg or 100 mg and subsequently 
4 monthly doses of placebo) or palivizumab 15mg/kg x 5 monthly. 

The primary endpoint was safety, and secondary endpoints were pharmacokinetics and descriptive 
efficacy endpoints. In order to establish efficacy in children vulnerable to severe RSV infection, 
extrapolation was used from the MELODY trial (pivotal study in the initial approval). This approach was 
considered acceptable and is in accordance with the PIP.

To generate data for children entering their second RSV season, only the CLD/CHD cohort in MEDLEY 
continued into the second RSV season, where they received a second dose of nirsevimab (200 mg) or 
palivizumab (5 mg/kg (5 doses)). In addition, a phase II single-arm, open-label study (MUSIC) in 
immunocompromised patients was conducted in an RSV season 1 and 2. Hence the population for the 
second season of RSV were children vulnerable to severe RSV disease. This is reflected in the indication in 
the SmPC.

A 200 mg dose is proposed for the CLD and CHD patients entering their second RSV season. Taking into 
account the anticipated increase in body weight at the time for second RSV season treatment (8.5 to 15 
kg), modelling suggests that the target exposure of AUC 12.8 day·mg/mL is achieved and maintained 
with a dose of 200 mg.

Efficacy endpoints were secondary endpoints in both the MEDLEY study and the MUSIC study. Those were 
MA LRTI and MA LRTI with hospitalisation through 150 days post first dose in season 2. 

The design of the studies is considered adequate and is in accordance with the PIP.

Efficacy data and additional analyses

In total, 262 children from MEDLEY continued into the second season part of the trial (out of 306 dosed in 
season 1). The children that were randomised to nirsevimab in season 1, continued with nirsevimab in 
season 2 and the children that were randomised to palivizumab in the first season were re-randomised to 
either nirsevimab or palivizumab in their second RSV season.

As for season 1, efficacy is based on PK extrapolation including data from MELODY and Study 3. This is 
accepted and in accordance with the PIP. A target exposure (AUC0-∞) of 12.8 day*mg/mL was defined 
as the protective exposure threshold.

The PK model was updated and GoF plots and VPCs indicated that the final model could adequately 
describe nirsevimab PK. The updated Pop PK model was used to predict the data from MUSIC study in 
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immunocompromised children who received nirsevimab in Season 1 (n=35) and in Season 2 (n=24). The 
GoF plots and VPCs indicated the updated Pop PK model could describe the sparse data from MUSIC.

From the boxplots of predicted AUC365, Season 2 simulations performed for the few IC children in MUSIC 
seem to be enclosed within the predicted exposure ranges for the CHD and CLD subjects in MEDLEY that 
received a Season 2 treatment. It is noticeable that exposures seemed slightly higher in CLD subjects 
compared to CHD subjects and lowest in subjects with IC. For all subjects in MEDLEY that received a 
Season 2 dose (n=189), AUC365 ranged up to 41.9 day×mg/mL, which is almost twice the maximum 
exposure from studies D5290C00003, MELODY and MEDLEY Season 1.

Further simulations were carried out across the range of study weights/ages for a typical subject in virtual 
patients. For these simulations it was assumed that Season 2 subjects did not receive a Season 1 dose. 
However, this is not reflecting the SmPC recommendations where there are no restrictions to receive a 
Season 2 dose for infants not undergoing cardiac surgery. The 200 mg dose results in exposures almost 
twice the approved 50 and 100 mg Season 1 doses. The 2nd dose also results in a lower CL than 
expected from age and weight. The Applicant was requested to simulate “worst case” exposure-time 
profiles where a subject of 1 kg receive a 50 mg dose and a subject of 5 kg receive a 100 mg dose late in 
Season 1 and both receive a 200 mg dose early in Season 2 and discuss whether these scenarios could 
pose any safety concerns. An exposure within the range of the exposure seen in adults were observed, 
which is considered acceptable and no minimum time between season 1 and 2 is considered necessary to 
be included in the SmPC. 

Safety data was collected for subjects who received Season 2 treatment from MEDLEY and MUSIC. In 
MEDLEY RSV Season 2, a total of 6 subjects weighed < 7 kg on Day 1 of RSV Season 2, of which 5 
received the projected Season 2 treatment. Treatment emergent AEs were reported for all 5 subjects. 
Day 31 and Day 151 Season 2 serum concentrations from the 5 subjects in MEDLEY ranged from 154.07 
µg/mL to 251.30 µg/mL at Day 31 and from 1.8 µg/mL to 84.08 µg/mL at Day 151. This is well above the 
mean serum concentration of 153.96 µg/mL at Day 31 (Season 2). Thus, it can be concluded that the 5 
subjects with a body weight <7 kg who all experienced treatment emergent AEs following a Season 2 
dose of 200 mg in the MEDLEY study, all experienced a higher than average exposure. The sample size is 
too small to confirm or rule out risk of treatment emergent AEs of RSV Season 2 treatment for infants 
with a body weight <7 kg.

The updated Pop PK model could capture the sparse data from Season 2 collected in MEDLEY and MUSIC 
from children with CLD, CHD or IC. The Season 2 dose gave rise to higher exposures in most subjects 
than the approved Season 1 treatment and the ADA incidents were low and did not seem persistent, thus 
there are no concerns regarding efficacy of the proposed Season 2 treatment from a modelling 
perspective. 

In the MEDLEY study, there were no events of MA LRTI or MA LRTI with hospitalisation through 150 days 
post first dose in season 2 in any treatment group. The study population has almost completed the full 
follow-up period, and from day 151 to day 360 only 1 event has occurred, which was in the pal/nir 
treatment group. A number of secondary and exploratory endpoints were also evaluated. However, the 
results does not impact the efficacy evaluation (either low event numbers or less relevant for the 
indication). 

In the MUSIC study that included immunocompromised subjects, no events of medically attended RSV 
lower respiratory tract infection were observed during the first 150 days in season 1 or season 2 (primary 
follow-up period). During day 151-361 post treatment in the first RSV season, 3 subjects had an event, of 
which 1 child was hospitalised. No events were seen in the group of subjects dosed in their second 
season. 
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Overall, the data from the MEDLEY study in children vulnerable to severe RSV disease together with the 
modelling and extrapolation of efficacy are supportive of the indication. 

Additional expert consultation

Not applicable

Assessment of paediatric data on clinical efficacy

Please refer to the above.

2.4.4.  Conclusions on the clinical efficacy

In conclusion, in children vulnerable to RSV disease during their second season, the modelling and 
extrapolation of efficacy from the MELODY Study is supportive of the indication.

2.5.  Clinical safety

Introduction

The original nirsevimab Marketing Authorisation Application clinical data package submitted 28 January 
2022 (procedure EMEA/H/C/005304/0000) supported safety of nirsevimab for an indication to prevent 
RSV lower respiratory tract disease in all infants from birth who are entering their first RSV season. The 
nirsevimab clinical development programme includes a Phase I study in adults, a Phase Ib/IIa study in 
preterm infants, 3 complementary pivotal studies in infants and children, and an open-label study in 
immunocompromised infants and children. 

Nirsevimab, a fully human mAb that binds the RSV F protein, has no endogenous target in humans. The 
nonclinical toxicology programme did not indicate any nirsevimab related safety concerns, and there was 
no cross-reactivity between nirsevimab and normal human tissues and selected juvenile neonatal and 
foetal tissues in tissue cross-reactivity studies. Thus, any potential risks defined for nirsevimab were 
based primarily on the generic safety risks associated with any immunoglobulin (including mAbs) and 
were the focus of safety assessments throughout the clinical programme. These included immediate 
hypersensitivity (including anaphylaxis) and immune complex disease. Thrombocytopaenia was also 
included as a potential risk as events of thrombocytopaenia were reported during post-approval use of 
palivizumab, a mAb with a similar mechanism of action as nirsevimab. These potential risks are AESIs for 
the clinical development programme.

This variation includes addendum safety data for children who received nirsevimab in RSV Season 2 in 
MEDLEY through at least 150 days post first dose (DCO date of 30 April 2022). The MEDLEY Season 2 
Analysis also includes RSV Season 1 safety data through 360 days post dose for the preterm and 
CHD/CLD cohorts. Safety data are also presented for immunocompromised infants and children up to 24 
months of age who have received nirsevimab in RSV Season 1 or 2 (with follow-up to 361 days post 
dose) in the open-label Study D5290C00008 (MUSIC). Safety data are currently available from 274 
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subjects dosed with nirsevimab in their second RSV season, including 220 subjects in the Phase II/III 
MEDLEY Study (ongoing) and 54 subjects in the open-label Phase II MUSIC Study. The MUSIC study also 
includes safety data for an additional 48 immunocompromised subjects dosed with nirsevimab in their 
first RSV season.

• Data on safety are presented from the MEDLEY Season 2 Analysis, conducted in those subjects 
from the Season 1 CLD/CHD cohort, who continued to Season 2. Subjects in the CLD/CHD cohort 
progressed into a second RSV season and received an additional dose of IP. All subjects who received 
nirsevimab in Season 1 received another dose of nirsevimab in Season 2 (NIRS/NIRS group; N = 180). 
Subjects who received palivizumab in Season 1 were re-randomised 1:1 to receive nirsevimab 
(PALI/NIRS group; N = 40) or palivizumab (PALI/PALI group; N = 42) in Season 2. 

• Additional safety data are presented from 100 subjects dosed with nirsevimab in MUSIC. MUSIC 
recruited immunocompromised infants and children up to 24 months of age, who received the proposed 
dose of nirsevimab in Season 1 (50 or 100 mg) or Season 2 (200 mg); unlike MEDLEY subjects did not 
receive IP in 2 consecutive seasons.

Table 1. provides an overview of the design of these studies.

Table 22 
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Disposition

MEDLEY

All 262 subjects who continued into the Season 2 phase of the study were dosed (68.7%, 15.3%, and 
16.0%, in the NIRS/NIRS, PALI/NIRS, and PALI/PALI groups, respectively). A total of 250 (95.4%) 
subjects (96.1%, 95.0%, and 92.9%, in the NIRS/NIRS, PALI/NIRS, and PALI/PALI groups, respectively), 
completed treatment (ie, did not discontinue IP). A total of 12 (4.6%) subjects (3.9%, 5.0%, and 7.1%, 
in the NIRS/NIRS, PALI/NIRS, and PALI/PALI groups, respectively), discontinued IP, with the main reason 
being withdrawal by the parent/guardian. No subjects discontinued from the MEDLEY study due to an AE, 
however three subjects in the NIRS/NIRS group, discontinued treatment due to ‘other’ reasons and two 
subjects in the NIRS/NIRS group discontinued IP due to ‘other’ reasons. 
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A total of 15 subjects (n = 6 nirsevimab, n = 7 palivizumab, n = 2 NIRS/NIRS) discontinued from the 
MEDLEY study due to “other reasons” and also included reasons like relocation and early termination. A 
total of 252 (96.2%) subjects (96.7%, 95.0%, and 95.2%, in the NIRS/NIRS, PALI/NIRS, and PALI/PALI 
groups, respectively), had completed follow-up through 150 days post first dose, and 104 (40.0%) 
subjects (38.3%, 45.0%, and 40.5%, in the NIRS/NIRS, PALI/NIRS, and PALI/PALI groups, respectively), 
had completed follow-up through 360 days post first dose (ie, reached Day 361 and completed Season 
2). Two subjects in the NIRS/NIRS group discontinued IP due to ‘other’ reasons. No subjects discontinued 
from the study due to an AE.

MUSIC

In total, 106 subjects were screened, of which 6 (5.7%) subjects were screen failure; 100 subjects had 
been enrolled and dosed. Forty-eight (48.0%) subjects were enrolled and received 50 mg or 100 mg 
nirsevimab, and 52 (52.0%) subjects were enrolled and received 200 mg nirsevimab. Eighty-six (86.0%) 
subjects were enrolled at sites in the northern hemisphere, and 14 (14.0%) subjects were enrolled at 
sites in the southern hemisphere. At the time of dosing, 46 (46.0%) subjects were < 12 months of age 
and 54 (54.0%) subjects were ≥ 12 months of age. 

In total, 6 (6.0%) subjects discontinued from the study; 3 (3.0%) subjects due to death (LRTI, septic 
shock, and tumour haemorrhage), 1 (1.0%) subject due to withdrawn consent, 1 (1.0%) subject was lost 
to follow-up, and 1 (10%) subject discontinued due to other reasons (the subject was enrolled in another 
clinical study and was therefore discontinued from this study by the Investigator). Ninety-four (94.0%) 
subjects had completed the Day 361 follow-up and completed the study.

Patient exposure

In MEDLEY (RSV Season 2), all subjects in the NIRS/NIRS (180/180) and PALI/NIRS (40/40) groups 
received at least one active dose and 90.5% of subjects in the PALI/PALI group (38/42) received at least 
5 active doses. Across the 3 treatment groups, 96.2% of subjects had completed follow-up through 150 
days post dose, and 39.7% of subjects had completed follow-up through 360 days post dose (ie, 
completed RSV Season 2).

In MUSIC, all subjects (100/100) received a single dose of nirsevimab. Forty-eight subjects were 
enrolled and received 50 mg or 100 mg nirsevimab, and 52 subjects were enrolled and received 200 mg 
nirsevimab.

Adverse events

MEDLEY (CLD/CHD Cohorts) in RSV Season 2

Adverse events were assessed in RSV Season 2 in MEDLEY in 262 of the subjects from the CLD/CHD 
cohort who continued in the study and received a second course of IP (200 mg nirsevimab single IM dose 
followed by 4 once-monthly doses of IM placebo, or 5 once-monthly doses of palivizumab 15 mg) in RSV 
Season 2. Subjects were analysed in 3 treatment groups in RSV Season 2, NIRS/NIRS (n = 180), 
PALI/NIRS (n = 40), and PALI/PALI (n = 42), so named to indicate treatments received in Season 1 and 
Season 2 (Table 22).

In the MEDLEY study, overall the number of subjects with any TESAE were comparable across the 
treatment groups: (PALI/PALI (69.0%, N = 42), PALI/NIRS (72.5%, N = 40), NIRS/NIRS (70.0%, N = 
180). 
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The numbers for ≥ 1 AESI based on selected MedDRA PT codes and ≥ 1 skin reaction, were comparable 
across treatment groups. Importantly there were no 1 IP-related event of ≥ Grade 3, no IP-related 
serious event, IP-related AESI based on selected MedDRA PT codes, no IP-related skin reaction.

The incidence of ≥ Grade 3 events was slightly higher in the NIRS/NIRS (7.8%) and PALI/NIRS groups 
(10.0%) vs the PALI/PALI group:(2.4%). The incidence of SAEs also was higher in the NIRS/NIRS (9.4%) 
and PALI/NIRS (10.0%) groups vs the PALI/PALI (0.0%) group for SAEs. The numerical differences 
incidences of SAEs between the treatment groups are predominantly driven by events in the SOC: 
infections and infestations. Numbers are small with regards to numeral imbalances.
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Table 23 
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Adverse Events by SOC and PT

Table 24 
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Overall the number of subjects with any TEAEs by SOC and PT were comparable across the treatment 
groups: (PALI/PALI (69.0%, N = 42), PALI/NIRS (72.5%, N = 40), NIRS/NIRS (70.0%, N = 180). 
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Table 25

 

The incidences of the SOC Respiratory, thoracic and mediastinal disorders were higher for the PALI/NIRS 
group (17.5%) and the NIRS/NIRS group (17.5%), compared to PALI/PALI group (7.1%). 

The differences in frequencies among treatment groups were predominantly driven by events associated 
with the underlying comorbid condition of CLD/CHD or infections of the respiratory tract, and thus not 
likely to be related to IP.

Apart from rhinorrhoea (7.2% vs. 4.8%), bronchopulmonal dysplasia (2.2% vs. 0%), nasal congestion 
(2.2% vs. 0%) and cough (1.7% vs. 0%) in the NIRS/NIRS vs. PALI/PALI treatment groups, all other 
events were reported in ≤ 2 subjects. 
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By SOC and PT: CLD and CHD Populations

Table 26 
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Table 27 

In the MEDLEY Study RSV Season 2, a relatively high proportion of subjects experienced ≥ 1 TEA in the 
CLD/CHD subpopulations through at least 150 days post first dose in Season 2. For the PALI/PALI, 
PALI/NIRS, and NIRS/NIRS groups these were; for the CLD 71.9% (n=32), 60% (n= 25), 65.2% 
(n=132) and CHD 63.6% (n=7), 92.9% (n=14), 80.4% (n=56), respectively. The CHD population, 
already vulnerable, appears to generally have a little higher percentage in the groups receiving IP, 
including TEAs ≥Grade 3 in the NIRS/NIRS group, where there were 10.7% (n=6) in the CHD 
subpopulation compared to 6.8% in the CLD subpopulation. Percentages were also higher in the 
NIRS/NIRS group for serious or ≥Grade 3 TEAs (12.5% (n=7) in the CHD group vs. 10.6% (n=14). The 
percentages in the PALI/PALI group were in comparison 3.1% (n=1) and 0%, respectively. 

However, there were no IP-related TEAs of ≥Grade 3, no IP-related serious events, no IP-related AESI 
based on selected MedDRA PT codes, IP-related skin reactions and no IP-related NOCD. 

By SOC and PT, the distribution across treatment groups were overall comparable; PALI/PALI 69% 
(n=42), PALI/NIRS 72.5% (n=40) and NIRS/NIRS 70.0% (n=180). Numbers were small and no any 
clinically meaningful trends can be concluded from the imbalances. The distribution of the SOC Infections 
and Infestations was also comparable (57.1%, 62.5% and 57.8% for PALI/PALI, PALI/NIRS and 
NIRS/NIRS respectively, though by the PT Upper Respiratory Tract infection, there was a higher 
percentage (25.0%) in the NIRS/NIRS group compared to PALI/PALI and PALI/NIRS groups where 
percentages were 1.5% and 17.5% respectively. The pattern of TEAs is generally in accordance with what 
was observed in RSV Season 1.



Assessment report 
EMA/355992/2024 Page 86/113

TEAS’s by intensity

Table 28
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Treatment-emergent Adverse Events of Grade 3 or Higher Severity by System Organ Class Through at 
Least 150 Days Post First Dose in Season 2, were numerically higher in the NIRS/NIRS (7.2%) and 
PALI/NIRS (10.0%) groups compared to the PALI/PALI group (2.4%), mainly driven by the SOC 
Infections and Infestations. None of these TEAs were considered IP-related. There was only one Grade 4 
event reported which was in the NIRS/NIRS group. Numbers a generally small and no trends of concern 
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can be concluded from the numerical imbalances. The pattern is in accordance with the safety described 
for RSV Season 1.

Adverse Events Related to Investigational Product

No IP-related TEAEs were reported in Season 2.

Adverse Events by Time Relative to Dosing

In the MEDLEY Study, Treatment-emergent AEs within 1- and 3-days post first dose in RSV Season 2 
(Table 28), were few in the CLD/CHD Cohort, with a maximum of 2.5% (one subject) in the PALI/NIRS 
treatment group. The PT registered in the subject was rhinorrhoea. Treatment-emergent AEs within 7- 
and 14-days post first dose were generally comparable between the PALI/PALI and the NIRS/NIRS 
groups, being 4.8% (n=2/42) vs. 3.9% (n=7/180) and 21.4% (n=9/42) vs. 15.6% (n=28/180), though 
slightly fewer in the subjects receiving IP. No clinically meaningful patterns were disclosed by SOC and 
PT.

Table 29

 

CLD and CHD Subpopulations

Overall in the MEDLEY study there was no clear clinically meaningful pattern of TEAs by SOC and PT by 
time relative to dosing across the treatment groups ion the CLD and CHD subpopulations. Within the first 
day of dosing there were two subjects with at least one TEA in the NIRS/NIRS group, and four subjects 
within day 3, none in the PALI/PALI group, primarily by the SOC Infections and infestations, however 
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within seven to fourteen days after dosing the numbers were comparable across the treatment groups. 
No apparent patterns can be deducted from these numerical imbalances.

MUSIC (Immunocompromised Infants) in RSV Season 1 or Season 2

Subjects in MUSIC (N = 100) received a first dose of nirsevimab in either RSV Season 1 or Season 2; no 
subjects received nirsevimab in successive seasons. Subjects in the first year of life received the 50/100 
mg dose and subjects in the second year of life received the 200 mg dose, which provided comparable 
nirsevimab serum exposures in both groups. Safety data from MUSIC are therefore presented together 
for all 100 subjects from both RSV seasons (Table 29).

Table 30

 



Assessment report 
EMA/355992/2024 Page 90/113

Table 31 

 

In the MUSIC Study, RSV Season 1 and 2, 81.0% (n=81/100) subjects experienced at least one TEAE. Of 
these 23.0% (n=23/100) occurred within 7 days of IP administration. In total, 35% (n=35/100) subjects 
experienced at least one serious event of Grade 3 severity or higher, however none were considered IP-
related. There were three AEs with the outcome of death, that were not considered IP-related either. Five 
subjects experienced at least one AESI based on investigator assessment, but only one AESI was 
considered IP-related. Three subjects (3.0%) experienced at least one IP-related skin reaction, and one 
subject (1%) experienced an IP-related hypersensitivity reaction. 

Overall, 81% of subjects experienced a TEAE (771TEAE’s in 81 subjects). Not unexpectedly, these 
predominantly belonged to the SOCs of Infections and Infestations (73.0% (n=73/100)), of which 36% 
(n=33/100) were upper respiratory tract infection by PT. 

Most TEAE’s were mild, but 35% (n=35/100) were Grade 3, Most TEAE’s were mild, but 35% (n=35/100) 
were Grade 3, and 7 subjects (7%, n=7/100)) experienced Grade 4 (n=4) and Grade 5 (n=3). TEAE’s. In 
total there were 6 subjects (6%) with 8 mild IP-related TEAEs, of which 4 were pyrexia. None of the 
Grade 3-5 TEAE’s were IP-related. TEAE’s reported within 1 day of IP administration occurred in four 
subjects and were pyrexia (4%), abdominal pain (1%) and rash (1%). Overall, the safety pattern was in 
accordance with the safety profile for RSV Season 1.
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Skin Reactions and Skin Hypersensitivity Reactions

In MEDLEY, RSV Season 2, there were a total of 31 (n=262) skin reactions (11.8%) with no apparent 
imbalances between palivizumab and nirsevimab. In the CHD subpopulation there were a higher 
percentage of subjects with any skin reaction in the all nirsevimab group (NIRS/NIRS) than in the all 
palivizumab group (PALI/PALI; 25 % vs. 9.1%.  Even though there is an observed difference of more 
than 10% among treatment groups, for any skin reactions, the imbalances, when evaluated by 
parameters including; skin reactions by SOC and PT, severity of events, skin reactions by time relative to 
dosing and IP-related skin reactions, including lack of evidence for hypersensitivity attributable to 
nirsevimab, are not clinically meaningful. There were no reports of IP-related skin reactions (including 
skin hypersensitivity reactions) in any treatment group (NIRS/NIRS, PALI/NIRS, PALI/PALI).

In MUSIC there were treatment-emergent skin reactions in 21 subjects. Only one skin hypersensitivity 
reaction was considered IP-related, and the subject had no ADA detected post-baseline. It is of note that 
none of the subjects who developed treatment-emergent ADA responses experienced a skin 
hypersensitivity reaction. 

Adverse Events of Special Interest

Treatment emergent AESI’s were based on the selected MedDRA PT’s for immediate hypersensitivity 
(including anaphylaxis), immune complex disease, and thrombocytopaenia. See (Table 14.3.4.5.3) below:

In the MEDLEY study (across RSV Season 1 and 2) there was a higher incidence of hypersensitivity 
events including anaphylaxis in the NIRS/NIRS group vs. the PALI/PALI group (27.8% vs. 23.8%). In the 
category of thrombocytopenia there was likewise a slightly higher incidence of thrombocytopenia in the 
NIRS/NIRS group (3.9% vs. 2.4%). In the CHD subpopulation one subject (NIRS/NIRS) experienced an 
AESI of heparin-induced thrombocytopenia, however post baseline ADA was negative. Post-baseline 
ADA’s were identified in subjects with hypersensitivity including anaphylaxis in 50% (n=2) in the 
PALI/PALI-, 0% (n=0), PALI/NIRS- and 22.2% (n=4) NIRS/NIRS treatment group, respectively. For 
subjects with thrombocytopenia, none in any treatment group were ADA-positive post baseline. All-over, 
the incidence of post-baseline ADA was similar between treatment groups (10% vs. 9.6% in the 
NIRS/NIRS and PALI/PALI treatment group respectively), and no safety concerns are anticipated in this 
regard.
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In MUSIC, 5 (5.0%) subjects had an AESI based on investigator assessment, all of which were assessed 
as skin hypersensitivity events of Grade 1 severity and only one (the AE of erythema) was considered IP-
related. There were two events of immune-complex disease, which was Grade ≤ 2 worsening of the 
underlying condition, juvenile idiopathic arthritis but both were ADA-negative post baseline. The 
aggravation of the underlying condition, juvenile idiopathic arthritis is not expected after treatment with 
nirsevimab, and were more likely due to alternating phases of the disease and/or exacerbation due to 
intrinsic/extrinsic factors other than nirsevimab treatment.

Serious adverse event/deaths/other significant events

Deaths

In the MEDLEY study, RSV season 2 there were no deaths. In the MUSIC study there were three deaths 
(LRTI (not due to RSV), septic shock and tumour haemorrhage) not considered IP related by investigator. 

In addition, one subject (Subject 7807004) was enrolled and died from septic shock secondary to typhlitis 
and Stenotrophomonas bacteraemia without receiving IP.

Serious Adverse Events

MEDLEY Overall CLD/CHD Cohort

The frequency of TESAEs by SOC and PT for the CLD/CHD cohort in Season 2 is summarised in Table 11.

The incidence of SAEs was low overall and numerically higher in the NIRS/NIRS and PALI/NIRS groups 
than in the PALI/PALI group (9.4% vs 10.0% vs 0% for NIRS/NIRS, PALI/NIRS, and PALI/PALI, 
respectively), (PALI/NIRS group (8 TESAEs in 8 subjects (n=40) NIRS/NIRS group (22 TESAEs in 17 
subjects (n=180), compared to the PALI/PALI group (0, n=42); however, this was not observed within all 
analysed time points through 30 days post first dose.
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Serious AEs were most frequently reported (> 2% of subjects in any treatment group) in the SOCs of 
Infections and infestations (7.2% vs 10.0% vs 0%, respectively) and Nervous system disorders (0% vs 
2.5% vs 0%, respectively). The most common SAEs (≥ 2 subjects in any treatment group) reported were 
bronchitis viral (3 vs 0 vs 0 subjects, respectively), COVID-19 (2 vs 0 vs 0 subjects, respectively), 
gastroenteritis (2 vs 0 vs 0 subjects, respectively), lower respiratory tract infection (2 vs 1 vs 0 subjects, 
respectively), and upper respiratory tract infection (2 vs 0 vs 0 subjects, respectively). Numbers by PT 
were however small and in accordance with observations in RSV season 1. None of the SAEs was 
considered by the investigator to be IP related.

No subjects in any treatment group had an SAE within 7 days post first dose in Season 2. Within 30 days 
post first dose, 2.2%, 2.5%, and 0% of subjects in the NIRS/NIRS, PALI/NIRS, and PALI/PALI groups, 
respectively, had an SAE.

CLD and CHD Subpopulations

The frequency of TESAEs are summarised by SOC and PT for the CLD and CHD subpopulations in 
Season 2. The incidence of SAEs was generally low in treatment groups across the individual CLD and 
CHD subpopulations. In both subpopulations, the incidence of SAEs was numerically higher in the 
NIRS/NIRS and PALI/NIRS groups than in the PALI/PALI group (9.8% vs 8.0% vs 0% for the CLD 
subpopulation and 8.9% vs 14.3% vs 0% for the CHD subpopulation, for NIRS/NIRS, PALI/NIRS, and 
PALI/PALI, respectively). The differences in incidences of SAEs between the treatment groups were 
predominantly driven by events in the SOC: infections and infestations and numbers were small when 
assessed by PT. None of the SAEs was considered by the investigator to be IP related.



Assessment report 
EMA/355992/2024 Page 94/113

Table 30
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MUSIC

Treatment-emergent SAE’s by SOC, PT and time relative to dosing are shown in Table 31.

Table 32
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Table 33 

In the MUSIC Study, a total of 86 treatment-emergent SAE’s was reported in 32 subjects, with a specific 
treatment-emergent SAE reported in a maximum of 5 subjects (5.0%) which was the case for COVID-19 
and pneumonia. Treatment-emergent SAE’s by SOC, PT and time relative to dosing were mainly in the 
SOC of Infections and infestations with a total of 7 within 30 days. There were no treatment emergent 
SAE’s within 1 day of dosing and one within three days of dosing. This is considered acceptable given the 
study population consists of immunocompromised subjects. No safety concerns are raised.

Laboratory findings

Clinical laboratory data were collected only from sites in Japan in MEDLEY and MUSIC.  And laboratory-
related AEs by SOC and PT in the SOCs of Blood and lymphatic system disorders, Hepatobiliary disorders, 
Investigations, and Renal and urinary disorders were reviewed for haematologic parameters, renal, or 
hepatic dysfunction for all subjects.

In MEDLEY Season 2, evaluation of laboratory-associated AEs in the SOCs of Blood and lymphatic system 
disorders, Hepatobiliary disorders, Renal and urinary disorders, and Investigations showed a low 
percentage of subjects with AEs and no clinically meaningful imbalance between treatment groups overall 
or by PT. 

In MUSIC, laboratory-associated AEs in these SOCs were consistent with those expected for a population 
of immunocompromised infants and children and were related to underlying conditions or treatment for 
these conditions (eg, chemotherapy) and no trends or safety signals were observed.

MEDLEY

In MEDLEY, clinical laboratory data were collected from 12 subjects in Season 2 (8 in the NIRS/NIRS 
group, 3 in the PALI/NIRS group, and 1 in the PALI/PALI group). In MEDLEY, no observations of concern 
were reported for laboratory parameters (general chemistry/haematology/hepatic). No grade 3 or 4 shifts 
were reported.
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MUSIC

Clinical laboratory data were collected for 26 subjects. No trends or clinically meaningful changes from 
baseline in mean values for the laboratory parameters assessed. Two subjects (7.7%) experienced at 
least 2 grade shifts from baseline to worst toxicity in white blood cell (leukocyte) results: a shift from 
Grade 0 to Grade 4 in 1 (3.8%) subject and a shift from Grade 1 to Grade 3 in 1 (3.8%) subject. One 
subject (3.8%) experienced a Grade 3 platelet toxicity; 1 subject (3.8%) experienced a Grade 3 
leukocyte toxicity, and 2 subjects (7.7%) experienced a Grade 4 leukocyte toxicity. A total of 3 subjects 
(all with underlying leukaemia) from the MUSIC study had multiple grade shifts (at least a 2-grade shift 
or Grade 3 or 4 clinical laboratory toxicity.

Two-grade worsening from baseline to worst toxicity grade was experienced by 1 subject (3.8%) in AST. 
One subject (3.8%) experienced a Grade 4 ALT toxicity, 1 subject (3.8%) experienced a Grade 3 AST 
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toxicity, and no subjects experienced a Grade 3 or 4 TBL toxicity. No subjects experienced a Grade 3 or 4 
creatinine toxicity. No subject had ALT ≥ 3 × ULN or AST ≥ 3 × ULN and TBL ≥ 2 × ULN.

Narratives are provided for those subjects who experienced at least a 2-grade shift from baseline to worst 
toxicity grade in clinical laboratory parameters and for those subjects who had Grade 3 or 4 clinical 
laboratory toxicities. The incidence of laboratory-related AEs was low in the following SOCs: Blood and 
lymphatic system disorders (18.0% [18/100] of subjects), Hepatobiliary disorders (3.0% [3/100] of 
subjects), Investigations (9.0% [9/100] of subjects), and Renal and urinary disorders (4.0% [4/100] of 
subjects).

Immunogenicity 

In MEDLEY RSV Season 2, a total of 180 subjects received a second dose of IP, and 87.8% (n=158/180) 
in the NIRS/NIRS group, had minimum one sample available for ADA assessment at Season 2 Day 151. 
In the CLD/CHD cohort, a total of 36.7% (n=66/180) subjects in the NIRS/NIRS group had available 
samples for ADA assessment at Season 2 Day 361. In the CLD/CHD cohort, ADA was detected in 1.1% 
(n=1/90) and 0.0% (n=0/158) subjects at Day 31 and Day 151, respectively. Only sparse data are 
available as yet at Day 361 (in 66 subjects), but importantly, no detectable ADA was found in Season 2 
subjects with positive ADA in Season 1. All-over, post-baseline ADA against IP in RSV Season 2 was found 
in one subject (2.5% n=1/40). Importantly, there was no registration of IP related AEs, AESIs, or skin 
hypersensitivity through 360 days post IP administration. 

In the MUSIC Study, interim CSR, a total of 4.1% of subjects (n=4/97) with available ADA-samples were 
positive, and had no registration of IP-related AEs, AESIs, or skin hypersensitivity. In the final CSR of the 
MUSIC study the ADA incidence was 11.3% (11/97 subjects). A total of two subjects, ADA-positive on 
day 361, experienced TEAEs, of which one was an IP-related TEAE of Grade 1 pyrexia occurring within 
60 minutes of IP administration, and the other was a Grade 1 skin reaction (macular rash) on Day 361 
considered non-related to IP.

Overall, ADA to nirsevimab were detected in only a small percentage of subjects and did not appear to 
have a discernible clinical effect; no evidence of ADA impact on safety was observed. The new data from 
MEDLEY RSV Season 2 and MUSIC are consistent with the mechanism of action of nirsevimab, which, as a 
fully human mAb, would not be expected to be immunogenic. 

The CHMP noted though that the employed immunogenicity assay has limitations in detecting ADAs at 
early onset (prior to Day 361) in the presence of high concentrations of drug, therefore, the incidence of 
ADA might not have been conclusively determined. The impact on clearance of nirsevimab is uncertain. 
Subjects who were ADA positive at Day 361 had reduced nirsevimab concentrations at Day 361 compared 
to subjects who received nirsevimab and were ADA-negative. The impact of ADA on the efficacy of 
nirsevimab has not been determined. 

The immunogenicity subsection is reflected in the section 5.1 of the SmPC accordingly.

Safety in special populations

MEDLEY Study: Body Weight < 7 kg on Season 2 Day 1

In MEDLEY a total of 6 subjects (4 in NIRS/NIRS, 1 in PALI/NIRS, and one in PALI/PALI) weighed < 7 kg 
on Season 2 Day 1, and in MUSIC, only one subject weighed < 7 kg. In MEDLEY, TEAEs were reported 
most frequently in the NIRS/NIRS group (n=4), compared to the PALI/NIRS (n=1), and PALI/PALI (n=0) 
treatment groups within the SOCs of infections and infestations and gastrointestinal disorders, of which 
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Grade 3 events were reported in 3 subjects in the NIRS/NIRS group and 1 subject in the PALI/NIRS 
group. None of the events were considered IP-related, and there were no AESIs, or ADA positive post 
baseline subjects reported among these. In MUSIC, one subject, receiving nirsevimab at visit Day 1 and 
in whom a Grade 3 pneumonia event reported within 7 days of receiving IP and Grade 3 LRTI event 
reported with 30 days of receiving IP. 

MEDLEY CLD/CHD Subjects who Received Replacement Dose Following Bypass Surgery in RSV 
Season 2

In MEDLEY Study RSV Season 2, a total of two subjects in the NIRS/NIRS group received replacement 
dose of IP due to CP bypass surgery. Due to limited data, no safety signal was reported. Neither subject 
had any detectable post baseline ADA to nirsevimab with available assessments to at least 150 days post 
first dose. No adverse events were assessed as related to the IP by the investigator. 

Discontinuation due to adverse events

In MEDLEY season 2, there were no reported discontinuations due to adverse events, (in MEDLEY season 
1, one subject (0.2%), a 5.2-month-old male infant in the nirsevimab group discontinued permanently on 
Day 91 due to a Grade 1 rash assessed as a skin hypersensitivity event (AESI) after receiving a placebo 
dose and was resolved the same day. The infant had mistakenly received nirsevimab on Day 31 of RSV 
Season 1 and had no detectable ADA to nirsevimab post-baseline). 

In MUSIC, discontinuations were not evaluated (due to single IP) but there were no discontinuations due 
to an AE in dosed. Three deaths occurred but was considered unrelated to the IP (one subject with an AE 
of lower respiratory tract infection, one subject with an AE of tumour haemorrhage, and one subject with 
septic shock). 

Post marketing experience

Nirsevimab was approved in the EU on 31 October 2022 and in Great Britain on 07 November 2022.  No 
post-marketing data are presented within this variation procedure.

2.5.1.  Discussion on clinical safety

The MAH has submitted an addendum of safety data for nirsevimab to support the extension of indication 
to include children up to 24 months of age who remain vulnerable to severe RSV disease through their 
second RSV season. Safety data has been submitted from the MEDLEY Season 2 study (n=262) and 
from the MUSIC study in immunocompromised children (n=100).  Patient exposure to investigational 
product (IP) was 274 subjects in RSV season 2 (MEDLEY, n= 180 + 40 = 220 + MUSIC, n= 52), of 
whom 268 subjects received one dose of 200 mg IP.  The data submitted for evaluation of safety in the 
applied extension of indication and the studies contributing to evaluation of clinical safety for nirsevimab 
are considered adequate. Overall, no new trends of concern were observed with regards to the safety 
data submitted.

In the MEDLEY Study RSV Season 2, overall, a relatively high proportion of subjects experienced ≥ 1 
TEAE in the CLD/CHD subpopulations through at least 150 days post first dose in Season 2. For the 
PALI/PALI, PALI/NIRS, and NIRS/NIRS groups these were for the CLD 71.9% (n=32), 60% (n= 25), 
65.2% (n=132) and CHD 63.6% (n=7), 92.9% (n=14), 80.4% (n=56), respectively. The CHD 
population, already vulnerable, appears to generally have a little higher percentage in the groups 
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receiving IP, including TEAs ≥Grade 3 in the NIRS/NIRS group, where there were 10.7% (n=6) in the 
CHD subpopulation compared to 6.8% in the CLD subpopulation. Percentages were also higher in the 
NIRS/NIRS group for serious or ≥Grade 3 TEAs (12.5% (n=7) in the CHD group vs. 10.6% (n=14). The 
percentages in the PALI/PALI group were in comparison 3.1% (n=1) and 0%, respectively.  However, it 
should be noted that there were no IP-related TEAs of ≥Grade 3, no IP-related serious events, no IP-
related AESI based on selected MedDRA PT codes, IP-related skin reactions and no IP-related NOCD.  

By SOC and PT, the distribution across treatment groups were overall comparable. Numbers were small 
and no clinically meaningful trends can be concluded from the imbalances. The distribution of the SOC 
Infections and Infestations was also comparable, though by the PT Upper Respiratory Tract infection, 
there was a higher percentage (25.0%) in the NIRS/NIRS group compared to PALI/PALI and PALI/NIRS 
groups where percentages were 1.5% and 17.5% respectively. The incidence of SAEs also was higher in 
the NIRS/NIRS (9.4%) and PALI/NIRS (10.0%) groups vs the PALI/PALI (0.0%) group for SAEs. 
However, no causality could be established (no biological plausibility, late onset of event, and the fact 
that alternative explanations were available.

The pattern of TEAs is generally in accordance with what was observed in RSV Season 1 and no new 
safety concerns are raised. Treatment-emergent Adverse Events of Grade 3 or Higher Severity by System 
Organ Class Through at Least 150 Days Post First Dose in Season 2, were numerically higher in the 
NIRS/NIRS (7.2%) and PALI/NIRS (10.0%) groups compared to the PALI/PALI group (2.4%), mainly 
driven by the SOC Infections and Infestations. None of these TEAs were considered IP-related. There was 
only one Grade 4 event reported which was in the NIRS/NIRS group. Numbers a generally small and no 
trends of concern can be concluded from the numerical imbalances. The pattern is in accordance with the 
safety described for RSV Season 1, and no safety concerns are raised. 

In the MEDLEY Study, Treatment-emergent AEs within 1- and 3-days post first dose in RSV Season 2, 
were few in the CLD/CHD Cohort, with a maximum of 2.5% (one subject) in the PALI/NIRS treatment 
group. The PT registered in the subject was rhinorrhoea. Treatment-emergent AEs within 7- and 14-days 
post first dose were generally comparable across treatment groups, though slightly fewer in the subjects 
receiving IP. No clinically meaningful patterns were disclosed by SOC and PT. No safety concerns are 
raised.

Overall, in the MEDLEY study there was no clear clinically meaningful pattern of TEAs by SOC and PT by 
time relative to dosing across the treatment groups ion the CLD and CHD subpopulations. No apparent 
patterns can be deducted from these numerical imbalances and no safety concerns are raised. In the 
MUSIC Study, RSV Season 1 and 2, 81.0% (n=81/100) subjects experienced at least one TEAE. Of these 
23.0% (n=23/100) occurred within 7 days of IP administration. In total, 35% (n=35/100) subjects 
experienced at least one serious event of Grade 3 severity or higher, however none were considered IP-
related. There were three AEs with the outcome of death, that were not considered IP-related either. Five 
subjects experienced at least one AESI based on investigator assessment, but only one AESI was 
considered IP-related. Three subjects (3.0%) experienced at least one IP-related skin reaction, and one 
subject (1%) experienced an IP-related hypersensitivity reaction.  Overall, 81% of subjects experienced a 
TEAE (771 TEAE’s in 81 subjects). Not unexpectedly, these predominantly belonged to the SOCs of 
Infections and Infestations (73.0% (n=73/100)), of which 36% (n=33/100) were upper respiratory tract 
infection by PT. 

Most TEAE’s were mild, but 35% (n=35/100) were Grade 3, Most TEAE’s were mild, but 35% (n=35/100) 
were Grade 3, and 7 subjects (7%, n=7/100)) experienced Grade 4 (n=4) and Grade 5 (n=3). TEAE’s. In 
total there were 6 subjects (6%) with 8 mild IP-related TEAEs, of which 4 were pyrexia. None of the 
Grade 3-5 TEAE’s were IP-related. TEAE’s reported within 1 day of IP administration occurred in four 
subjects and were pyrexia (4%), abdominal pain (1%) and rash (1%). Overall, the safety pattern was in 
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accordance with the safety profile for RSV Season 1, and acceptable, bearing in mind that the study 
cohort in this case, comprised immunocompromised subjects.

With regards to Skin Reactions and Skin Hypersensitivity Reactions in MEDLEY, RSV Season 2, 
there were a total of 31 (n=262) skin reactions (11.8%) with no apparent imbalances between 
palivizumab and nirsevimab. In the CHD subpopulation there were a higher percentage of subjects with 
any skin reaction in the-all nirsevimab group (NIRS/NIRS) than in the-all palivizumab group (PALI/PALI; 
25 % vs. 9.1%. There were no reports of IP-related skin reactions (including skin hypersensitivity 
reactions) in any treatment group. Even though there is an observed difference of more than 10% among 
treatment groups, for any skin reactions, it is acknowledged that the imbalances are not clinically 
meaningful, when evaluated by parameters including skin reactions by SOC and PT, severity of events, 
skin reactions by time relative to dosing and IP-related skin reactions, including lack of evidence for 
hypersensitivity attributable to nirsevimab. In MUSIC treatment-emergent skin reactions in 21 subjects. 
Only one skin hypersensitivity reaction was considered IP-related, and the subject had no ADA detected 
post-baseline. It is of note that none of the subjects who developed treatment-emergent ADA responses 
experienced a skin hypersensitivity reaction.  Overall, no concerns for safety regarding hypersensitivity 
reactions is MEDLEY or MUSIC in RSV Season 2 are evident.

Treatment emergent AESI’s were based on the selected MedDRA preferred terms (PTs) for immediate 
hypersensitivity (including anaphylaxis), immune complex disease, and thrombocytopaenia. In the 
MEDLEY study (across RSV Season 1 and 2) there was a higher incidence of hypersensitivity events 
including anaphylaxis in the NIRS/NIRS group vs. the PALI/PALI group (27.8% vs. 23.8%). In the 
category of thrombocytopenia there was likewise a slightly higher incidence of thrombocytopenia in the 
NIRS/NIRS group (3.9% vs. 2.4%). In the CHD subpopulation one subject (NIRS/NIRS) experienced an 
AESI of heparin-induced thrombocytopenia, however post baseline ADA was negative. Post-baseline ADAs 
were identified in subjects with hypersensitivity including anaphylaxis in 50% (n=2) in the PALI/PALI-, 
0% (n=0), PALI/NIRS- and 22.2% (n=4) NIRS/NIRS treatment group, respectively. For subjects with 
thrombocytopenia, none in any treatment group were ADA-positive post baseline. No clinically meaningful 
trends can be concluded upon, and no concerns for safety are raised. All-over, the incidence of post-
baseline ADA was similar between treatment groups (10% vs. 9.6% in the NIRS/NIRS and PALI/PALI 
treatment group respectively), so no safety concerns are anticipated in this regard. In the MUSIC study 
there were two events of immune-complex disease, but both were ADA-negative post baseline. There 
were two events of immune-complex disease, which was Grade ≤ 2 worsening of the underlying 
condition, juvenile idiopathic arthritis but both were ADA-negative post baseline. The aggravation of the 
underlying condition, juvenile idiopathic arthritis is not expected after treatment with nirsevimab and 
were more likely due to alternating phases of the disease and/or exacerbation due to intrinsic/extrinsic 
factors other than nirsevimab treatment.

In the MEDLEY study, RSV season 2 there were no AEs with the outcome of death. In the MUSIC study 
there were two deaths (LRTI not due to RSV and tumour haemorrhage) not considered IP related by 
investigator. No safety concerns are raised with regards to deaths. In the MEDLEY study there were 
numerically more treatment-emergent serious adverse events in the PALI/NIRS group (8 TESAEs in 8 
subjects (n=40) and the NIRS/NIRS group (22 TESAEs in 17 subjects (n=180), compared to the 
PALI/PALI group (0, n=42), most profound in SOC of Infections and infestations. The incidence of SAEs 
also was higher in the NIRS/NIRS (9.4%) and PALI/NIRS (10.0%) groups vs the PALI/PALI (0.0%) group 
for SAEs. However, no causality could be established (no biological plausibility, late onset of event 
(majority of these events was > 30 days post first dose), and the fact that alternative explanations were 
available. The same pattern was observed in the CLD and CHD subpopulations. Numbers by PT were 
however small and in accordance with observations in RSV season 1. All treatment emergent TESAEs 
were considered not related to the IP by the investigator. This is acceptable and no safety concerns are 
raised.
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In MEDLEY, clinical laboratory data were collected from 12 subjects in Season 2, no observations of 
concern were reported for laboratory parameters (general chemistry/haematology/hepatic). No grade 3 
or 4 shifts were reported. In MUSIC, clinical laboratory data were collected from 26 subjects. In subjects 
dosed with 50/100 mg IP, 1 subject experienced a Grade 3 shift in platelet counts, 1 subject a Grade 3 
shift in AST and 1 and 2 subjects a Grade 3, and Grade 4 shifts in Leucocytes, respectively. A total, 3 
subjects (all with underlying leukaemia) from the MUSIC study had multiple grade shifts (at least a 2-
grade shift or Grade 3 or 4 clinical laboratory toxicity). 

No new ADR’s were identified in the MEDLEY Study (preterm infants and infants and children up to 24 
months of age with CHD or CLD, compared to palivizumab) or in the open-label MUSIC Study (in 
immunocompromised infants up to 24 months of age). With regards to safety in special populations, 
in the MEDLEY Study, 6 subjects weighed < 7 kg on Season 2 Day 1, hereof 4 in the NIRS/NIRS group. 
These 4 subjects reported 23 TEAEs in total, predominantly in the SOC’s of infections and infestations and 
(4 subjects) Gastrointestinal disorders (4 subjects). Three of the subjects experienced Grade 3 TEAEs. 
None of the TEAEs were considered IP-related. None were AESIs, and none were ADA positive post 
baseline. It is acknowledged that no exposure-dependent safety relationship for nirsevimab would be 
anticipated given the MOA, an no clear causality between events and IP can be concluded upon. 

Regarding immunogenicity, in MEDLEY RSV Season 2, a total of 180 subjects received a second dose of 
IP, and 87.8% (n=158/180) in the NIRS/NIRS group, had minimum one sample available for ADA 
assessment at Season 2 Day 151. In the CLD/CHD cohort, a total of 36.7% (n=66/180) subjects in the 
NIRS/NIRS group had available samples for ADA assessment at Season 2 Day 361. In the CLD/CHD 
cohort, ADA was detected in 1.1% (n=1/90) and 0.0% (n=0/158) subjects at Day 31 and Day 151, 
respectively. Only sparse data are available as yet at Day 361 (in 66 subjects), but importantly, no 
detectable ADA was found in Season 2 subjects with positive ADA in Season 1. All-over, post-baseline 
ADA against IP in RSV Season 2 was found in one subject (2.5% n=1/40). Importantly, there was no 
registration of IP related AEs, AESIs, or skin hypersensitivity through 360 days post IP administration. In 
the MUSIC Study, interim CSR, a total of 4.1% of subjects (n=4/97) with available ADA-samples were 
positive, and had no registration of IP-related AEs, AESIs, or skin hypersensitivity. In the final CSR of the 
MUSIC study the ADA incidence was 11.3% (11/97 subjects). A total of two subjects, ADA-positive on 
day 361, experienced TEAEs, of which one was an IP-related TEAE of Grade 1 pyrexia occurring within 
60 minutes of IP administration, and the other was a Grade 1 skin reaction (macular rash) on Day 361 
considered non-related to IP.

Evaluation of immunogenicity raises no apparent safety concerns after administration of a second dose of 
nirsevimab.

In MEDLEY season 2, there were no reported discontinuations due to adverse events, and in MUSIC, 
discontinuations were not evaluated (due to single IP) but there were no discontinuations due to an AE in 
dosed. No post-marketing data were available at submission of the variation and are thus none are 
presented. This is acceptable for this procedure.

Additional expert consultations

None

2.5.2.  Conclusions on clinical safety

Overall, the safety profile of nirsevimab is adequately characterised, and generally in accordance with the 
safety profile for RSV Season 1. No new adverse drug reactions have been reported. 
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2.5.3.  PSUR cycle 

The requirements for submission of periodic safety update reports for this medicinal product are set out in 
the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive 2001/83/EC 
and any subsequent updates published on the European medicines web-portal.

2.6.  Risk management plan

The MAH submitted an updated RMP version with this application. The RMP is updated to include 
information to support the use of nirsevimab for children up to 24 months of age who remain vulnerable 
to severe RSV disease in their second RSV season and updates to the exposure table. The main proposed 
RMP changes as summarised by the MAH were the following:

RMP changes as summarised by the MAH were the following:

Part I Updated to include information related to extended indication (use of nirsevimab for 
children up to 24 months of age who remain vulnerable to severe RSV disease in their 
second RSV season) including dosage and editorial updates.

Part II SI: No updates

Part II SII: No updates

Part II SIII: Updated clinical trial exposure.

Part II SIV: Updated special populations included or not included in clinical development program.

Part II SV: No updates

Part II SVI: No updates

Part II SVII: No updates

Part II SVIII: No updates

Part III: No updates

Part IV No updates

Part V No updates

Part VI Editorial updates

The CHMP received the following PRAC Advice on the submitted Risk Management Plan:

The PRAC considered that the risk management plan version is acceptable. 

The CHMP endorsed the Risk Management Plan version 2.3 (pursuant to variation II/018G) with the 
following content:
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Safety concerns

Summary of safety concerns as proposed by the MAH in the updated RMP:

Summary of safety concerns

Important identified risks None
Important potential risks None
Missing information None

Pharmacovigilance plan

Routine pharmacovigilance activities

MAH undertakes routine pharmacovigilance activities consistent with the ICH E2E Pharmacovigilance 
Planning Guideline. Routine pharmacovigilance activities (as defined by standard operating procedures 
and guidelines) are designed to rapidly assess the ongoing safety profile of nirsevimab throughout clinical 
development and in the post-authorisation period in order to characterise and communicate pertinent 
safety data appropriately. A comprehensive description of all aspects of the pharmacovigilance system is 
provided in the Pharmacovigilance System Master File, which is available upon request.

Specific adverse reaction follow-up questionnaires:

There are no follow-up questionnaires for safety concerns for nirsevimab. However, there are follow-up 
questionnaires in place for thrombocytopaenia.  

Other forms of routine pharmacovigilance activities:

Continuous and thorough reviews of thrombocytopaenia as an AESI will be conducted as part of the close 
monitoring of this topic. Data from these reviews will be summarised in the PSURs.

Additional pharmacovigilance activities

Not applicable

Summary table of additional pharmacovigilance activities

The following additional pharmacovigilance activities planned for nirsevimab are shown in Table 3-1.

Risk minimisation measures

The MAH proposes no changes to the risk minimisation measures, which is endorsed.
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Part VI: Summary of the risk management plan

The MAH has updated this section to include the claimed indication. 

2.7.  Update of the Product information

As consequence of this new indication, sections 4.1, 4.2, 4.4, 4.5, 4.8, 5.1, 5.2 of the SmPC are updated, 
together with sections 6.6 (instructions for administration) and 7 (change of MAH). The Package Leaflet is 
updated accordingly. Also, Annex II and IIIA (labelling) are amended (change in address details).  

In addition, the list of local representatives in the PL has been revised to amend contact details for the 
representatives of Czechia, France, Italia, Malta and The Netherlands

2.7.1.  Additional monitoring

Pursuant to Article 23(1) of Regulation No (EU) 726/2004, Beyfortus (nirsevimab) is included in the 
additional monitoring list as it contains a new active substance which on 1 January 2011, was not 
contained in any medicinal product authorised in the EU. 

Therefore, the summary of product characteristics and the package leaflet includes a statement that this 
medicinal product is subject to additional monitoring (since receiving MA in 2022) and that this will allow 
quick identification of new safety information. The statement is preceded by an inverted equilateral black 
triangle.

3.  Benefit-Risk Balance

3.1.  Therapeutic context

3.1.1.  Disease or condition

Respiratory syncytial virus is the most common cause of LRTI among infants and young children globally 
and is a major cause of hospital admission, with an estimated 33 million clinical cases and 3.6 million 
hospitalisations in children < 5 years of age globally in 2019 (Li et al 2022). This risk extends into the 
second RSV season, with an RSV-attributable hospitalisation rate for respiratory disease of approximately 
2.5 per 1000 population estimated in children aged 6 to 23 months in the UK between 1995 and 2009 
(Taylor et al 2016).

Beyfortus was approved in the EU on 31 October 2022 for the prevention of RSV lower respiratory tract 
disease in neonates and infants during their first RSV season.

This variation provides data for infants and children with CLD or CHD who received nirsevimab in their 
second RSV season.

The following wording was proposed for the SmPC:

Beyfortus is indicated for the prevention of Respiratory Syncytial Virus (RSV) lower respiratory tract 
disease in:

1 Neonates and infants during their first RSV season.
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2 Children up to 24 months of age who remain vulnerable to severe RSV disease through their second 
RSV season, which may include but is not limited to children with:

 Chronic lung disease of prematurity

 Haemodynamically significant congenital heart disease

 Immunocompromised states

 Down syndrome

 Cystic fibrosis

 Neuromuscular disease

 Congenital airway anomalies.

Beyfortus should be used in accordance with official recommendations.

However, during the review the indication has been updated to the following:

Beyfortus is indicated for the prevention of Respiratory Syncytial Virus (RSV) lower respiratory tract 
disease in:

i. Neonates and infants during their first RSV season.

ii. Children up to 24 months of age who remain vulnerable to severe RSV disease through their second 
RSV season (see section 5.1).

Beyfortus should be used in accordance with official recommendations

3.1.2.  Available therapies and unmet medical need

The only currently approved prophylaxis for RSV for children vulnerable to severe disease in their second 
season is palivizumab (SYNAGIS®; EU approval 1999), a humanised RSV mAb directed against the F 
protein of RSV (Johnson et al 1997). 

The licence for palivizumab includes children < 2 years of age with CLD of prematurity or 
haemodynamically significant CHD (Synagis US PI 2020, Synagis SmPC 2021). However, in addition to 
being limited to this patient population, palivizumab must be administered monthly by IM injection 
throughout the RSV season; the burden of monthly healthcare visits can be a barrier to compliance, thus 
diminishing the benefits of palivizumab, even in eligible children (Wong et al 2018)

3.1.3.  Main clinical studies

Table 34 



Assessment report 
EMA/355992/2024 Page 107/113

3.2.  Favourable effects

The efficacy of nirsevimab in the MEDLEY and MUSIC study population was assessed by PK extrapolation, 
an approach to which the CHMP agreed.

The efficacy of nirsevimab in vulnerable children entering their second RSV season is based on PK data 
from the MEDLEY study which included children < 24 months of age with congenital heart disease or 
chronic lung disease and extrapolation of efficacy from the MELODY study which included healthy children 
entering their first RSV season. 

A 200 mg dose is proposed for the CLD and CHD patients entering their second RSV season. Taking into 
account the anticipated increase in body weight at the time for second RSV season treatment (8.5 to 15 
kg), modelling suggests that the target exposure of AUC 12.8 day·mg/mL is achieved and maintained 
with a dose of 200 mg.
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The observed nirsevimab serum concentrations in the second season of MEDLEY and MUSIC and the 
predicted exposure in the second season of MEDLEY and MUSIC are higher than seen in MELODY and 
MEDLEY season 1, which is reassuring from an efficacy point of view. 

There were no events of MA RSV LRTI and hospitalisation in the nirsevimab and palivizumab arms.   

Based on the above PK results, the CHMP considered that the efficacy can be extrapolated and thus the 
beneficial effects observed as regards MA RSV LRTI and hospitalisation can be applied. 

3.3.  Uncertainties and limitations about favourable effects

There were no events of MA RSV LRTI and hospitalisation, but since the efficacy is based on PK 
extrapolation this is acceptable.

A rapid decline in nirsevimab serum concentration was observed in 14% (14/96) of the 
immunocompromised patients from the MUSIC study. It has not been possible to identify risk factors that 
would allow identification of these patients. It should be noted that in these patients, the mean 
nirsevimab serum concentrations and the mean exposure were reasonable comparable to the mean 
exposure seen in the pivotal MELODY study. A warning is added in SmPC section 4.4 on the issue:

“Immunocompromised children 

In some  immunocompromised children with protein-losing conditions, a high clearance of nirsevimab has 
been observed in clinical trials (see section 5.2), and nirsevimab may not provide the same level of 
protection in those individuals.”

In addition, the CHMP requested the MAH to monitor lack of efficacy data and potential risk factors in 
patients with protein-losing conditions leading to high clearance of nirsevimab and submit a literature 
review on this issue in the next PSUR. The MAH will submit a literature review in the next PSUR 
concerning patients with protein-losing conditions.

A “worst case” scenario where a subject of 1 kg received a 50 mg dose and a subject of 5 kg receive a 
100 mg dose late in Season 1 and both receive a 200 mg dose early in Season 2 was simulated and an 
exposure within the range of the exposure seen in adults were observed, which is considered acceptable. 
Hence, no minimum time between season 1 and 2 is considered necessary to be included in the SmPC. 

3.4.  Unfavourable effects

Safety to support the extension of indication to include children up to 24 months of age through their 
second RSV season, was characterised from addendum data from the MEDLEY Season 2 study (n=262) 
and from the MUSIC study in immunocompromised children (n=100).  

In the MEDLEY Study RSV Season 2, TEAE’s by SOC and PT, the distribution across treatment groups 
were overall comparable. The distribution of the SOC Infections and Infestations was also comparable, 
though by the PT Upper Respiratory Tract infection, there was a higher percentage (25.0%) in the 
NIRS/NIRS group compared to PALI/PALI and PALI/NIRS groups where percentages were 1.5% and 
17.5% respectively. Numbers were small and no any clinically meaningful trends can be concluded from 
the imbalances. The pattern of TEAs is generally in accordance with what was observed in RSV Season 1.  
Treatment-emergent Adverse Events of Grade 3 or Higher Severity by System Organ Class Through at 
Least 150 Days Post First Dose in Season 2, were numerically higher in the NIRS/NIRS (7.2%) and 
PALI/NIRS (10.0%) groups compared to the PALI/PALI group (2.4%), mainly driven by the SOC 
Infections and Infestations.  None of these TEAs were considered IP-related. There was only one Grade 4 
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event reported which was in the NIRS/NIRS group. The incidence of SAEs also was higher in the 
NIRS/NIRS (9.4%) and PALI/NIRS (10.0%) groups vs the PALI/PALI (0.0%) group for SAEs. Numbers are 
generally small and no trends of concern can be concluded from the numerical imbalances. The pattern is 
in accordance with the safety described for RSV Season 1, and no safety concerns are raised.  In the 
MEDLEY Study, Treatment-emergent AEs within 1- and 3-days post first dose in RSV Season 2, were few 
in the CLD/CHD Cohort, with a maximum of 2.5% (one subject with rhinorrhoea) in the PALI/NIRS 
treatment group. Treatment-emergent AEs within 7- and 14-days post first dose were generally 
comparable across treatment groups, though slightly fewer in the subjects receiving IP. No clinically 
meaningful patterns were disclosed by SOC and PT. No safety concerns are raised. In the MEDLEY study 
there were numerically more treatment-emergent serious adverse events in the PALI/NIRS group (8 
TESAEs in 8 subjects (n=40) and the NIRS/NIRS group (22 TESAEs in 17 subjects (n=180), compared to 
the PALI/PALI group (0, n=42), most profound in SOC of Infections and infestations. The same pattern 
was observed in the CLD and CHD subpopulations. Numbers by PT were however small and in accordance 
with observations in RSV season 1. All treatment emergent TESAEs were considered not related to the IP 
by the investigator. This is acceptable and no safety concerns are raised.

In the MUSIC Study, RSV Season 1 and 2, 81.0% (n=81/100) subjects experienced at least one TEAE. Of 
these 23.0% (n=23/100) occurred within 7 days of IP administration. In total, 35% (n=35/100) subjects 
experienced at least one serious event of Grade 3 severity or higher, however none were considered IP-
related. There were three AEs with the outcome of death, that were not considered IP-related either. Five 
subjects experienced at least one AESI based on investigator assessment, but only one AESI was 
considered IP-related. Three subjects (3.0%) experienced at least one IP-related skin reaction, and one 
subject (1%) experienced an IP-related hypersensitivity reaction.  Overall, 81% of subjects experienced a 
TEAE (771 TEAE’s in 81 subjects). Not unexpectedly, these predominantly belonged to the SOCs of 
Infections and Infestations (73.0% (n=73/100)), of which 36% (n=33/100) were upper respiratory tract 
infection by PT. 

Most TEAE’s were mild, but 35% (n=35/100) were Grade 3, Most TEAE’s were mild, but 35% (n=35/100) 
were Grade 3, and 7 subjects (7%, n=7/100)) experienced Grade 4 (n=4) and Grade 5 (n=3). TEAE’s. In 
total there were 6 subjects (6%) with 8 mild IP-related TEAEs, of which 4 were pyrexia. None of the 
Grade 3-5 TEAE’s were IP-related. TEAE’s reported within 1 day of IP administration occurred in four 
subjects and were pyrexia (4%), abdominal pain (1%) and rash (1%). Overall, the safety pattern was in 
accordance with the safety profile for RSV Season 1, and acceptable, bearing in mind that the study 
cohort in this case, comprised immunocompromised subjects.

With regards to Skin Reactions and Skin Hypersensitivity Reactions in MEDLEY, RSV Season 2, 
there were a total of 31 (n=262) skin reactions (11.8%) with no apparent imbalances between 
palivizumab and nirsevimab. In the CHD subpopulation there were a higher percentage of subjects with 
any skin reaction in the-all nirsevimab group (NIRS/NIRS) than in the-all palivizumab group (PALI/PALI; 
25 % vs. 9.1%). There were no reports of IP-related skin reactions (including skin hypersensitivity 
reactions) in any treatment group. In MUSIC there were a total of 27 treatment-emergent skin reactions 
in 18 subjects. Only one skin hypersensitivity reaction was considered IP-related, and the subject had no 
ADA detected post-baseline. It is of note that none of the subjects who developed treatment-emergent 
ADA responses experienced a skin hypersensitivity reaction.  Overall, no concerns for safety regarding 
hypersensitivity reactions is MEDLEY or MUSIC in RSV Season 2 are evident.

Treatment emergent AESI’s were based on the selected MedDRA PTs for immediate hypersensitivity 
(including anaphylaxis), immune complex disease, and thrombocytopaenia. In the MEDLEY study (across 
RSV Season 1 and 2) there was a higher incidence of hypersensitivity events including anaphylaxis in the 
NIRS/NIRS group vs. the PALI/PALI group (27.8% vs. 23.8%). In the category of thrombocytopenia there 
was likewise a slightly higher incidence of thrombocytopenia in the NIRS/NIRS group (3.9% vs. 2.4%). In 
the CHD subpopulation one subject (NIRS/NIRS) experienced an AESI of heparin-induced 
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thrombocytopenia, however post baseline ADA was negative.  All-over, the incidence of post-baseline 
ADA was similar between treatment groups (10% vs. 9.6% in the NIRS/NIRS and PALI/PALI treatment 
group respectively), so no safety concerns are anticipated in this regard. In the MUSIC study there were 
two events of immune-complex disease, but both were ADA-negative post baseline. 

In the MEDLEY study, RSV season 2 there were no AEs with the outcome of death. In the MUSIC study 
there were three deaths (LRTI not due to RSV, septic shock and tumour haemorrhage) not considered IP 
related by investigator. No safety concerns are raised with regards to deaths. 

3.5.  Uncertainties and limitations about unfavourable effects

None

3.6.  Effects Table

Table 35. Effects Table for Beyfortus

Effect Short 
description

Unit Treat-
ment

Treat-
ment

Control Uncertainti
es / 
Strength of 
evidence

Reference
s

Favourable Effects
NIRS/
NIRS

PALI/NIR
S

PALI/PALI 

MA RSV 
LRTI

MA RSV LRTI 
through 150 
days postdose 
during the 
second RSV 
season 

Eve
nt 
/N

0/180 0/40 0/42 Unc: Issues 
regarding 
blinding in 
the Nir/nir 
group.

MEDLEY 
children 
with CLD 
or CHD 
entering 
their 
second 
RSV 
season

MA RSV 
LRTI 
hospitalis
ation

MA RSV LRTI 
hospitalisation 
through 150 
days postdose 
during the 
second RSV 
season

Eve
nt 
/N

0/180 0/40 0/42 Unc: Issues 
regarding 
blinding in 
the Nir/nir 
group.

MEDLEY 
children 
with CLD 
or CHD 
entering 
their 
second 
RSV 
season

Nirsevimab
MA RSV 
LRTI

MA RSV LRTI 
through 150 
days postdose 
during the 
second RSV 
season 

Eve
nt 
/N

0 Single arm 
study. 
Patients 
recruited in 
their first or 
second 
season

MUSIC

MA RSV 
LRTI 
hospitalis
ation

MA RSV LRTI 
hospitalisation 
through 150 
days postdose 
during the 
second RSV 
season

Eve
nt 
/N

0 Single arm 
study. 
Patients 
recruited in 
their first or 
second 
season

MUSIC

Unfavourable Effects
TEAEs 126/180, 29/40 29/42 MEDLEY 
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Effect Short 
description

Unit Treat-
ment

Treat-
ment

Control Uncertainti
es / 
Strength of 
evidence

Reference
s

SAEs 17/180, 4/40 0
AESIs 24/180, 4/40 4/42
TEAEs 
(IP-
related)

0 0

SAE’s 
(IP-
related)

0 0

AESI’s 
(IP-
Related)

0 0

Deaths 0

RSV 
season 2

TEAEs 80/100
SAEs 28/100
AESIs 26/100
TEAEs 
(IP-
related)

7/100

SAE’s 
(IP-
related)

0

AESI’s 
(IP-
Related)

Grade ≤ 2 
juvenile 
idiopathic 
arthritis, 
worsening

2/100

Deaths 2 (not related)

MUSIC

Notes Complementing the above, the PK data is hereby enclosed to allow extrapolation.

Table 36: PK data for extrapolation:

3.7.  Benefit-risk assessment and discussion

3.7.1.  Importance of favourable and unfavourable effects

Based on extrapolation from MELODY, where efficacy was demonstrated in children entering their first 
RSV season, and on PK data in MEDLEY in vulnerable children entering their second RSV season, the dose 

Study/Season N
(AUC)

AUC0-365
mg*day/mL

AUCbaseline CL
mg*day/mL

N
(Day 151 serum 

conc)

Day 151 serum 
conc

µg/mL
MELODY 

(Primary cohort)
954 12.2 (3.5) 

[3.3-24.9] 21.3 (6.5) [5.2-48.7] 636 26.6 (11.1) 
[2.1-76.6]

MEDLEY/Season 1 591 12.3 (3.3) 
[4.1-23.4] 22.6 (6.2) [7-43.8] 457 27.8 (11.1) 

[2.1-66.2]

MEDLEY/Season 2 189 21.5 (5.5) 
[7.5-41.9] 23.6 (7.8) [8.2-56.4] 163 55.6 (22.8) 

[11.2-189.3]

MUSIC/Season 1 46 11.2 (4.3) 
[1.2-24.6] 16.7 (7.3) [3.1-43.4] 37 25.6 (13.4) 

[5.1-67.4]

MUSIC/Season 2 50 16 (6.3) [2.2-
25.5] 21 (8.4) [5.6-35.5] 42 33.2 (19.3) 

[0.9-68.5]
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of 200 mg nirsevimab in this population showed similar or higher exposures than seen in MELODY, hence 
nirsevimab is considered effective in children vulnerable to RSV entering their second RSV season.  

Of note, in the MEDLEY study, there were no events of MA LRTI or MA LRTI with hospitalisation through 
150 days post first dose in season 2 in any treatment group. The study population has almost completed 
the full follow-up period, and from day 151 to day 360 only 1 event has occurred, which was in the pal/nir 
treatment group. In the MUSIC study, no subjects experienced an event during day 0 to day 150 post 
dose, however, in some of the immunocompromised children a rapid decline in serum nirsevimab was 
observed, although the exposure was reasonable comparable to the subjects from MELODY study. 

In general, the safety profile observed in MEDLEY season 2 and MUSIC is in accordance with the safety 
observed in season 1 and therefore acceptable.  

3.7.2.  Balance of benefits and risks

Overall, the provided data from MEDLEY RSV season 2 in patients at higher risk for an RSV infection 
during their second season, is considered sufficient from an efficacy (extrapolation) and safety point of 
view. 

3.7.3.  Additional considerations on the benefit-risk balance

None

3.8.  Conclusions

The overall B/R of Beyfortus is positive.

4.  Recommendations

Outcome

Based on the review of the submitted data, the CHMP considers the following variation acceptable and 
therefore recommends the variation to the terms of the Marketing Authorisation, concerning the following 
change:

Variation accepted Type Annexes 
affected

C.I.6.a C.I.6.a - Change(s) to therapeutic indication(s) - Addition 
of a new therapeutic indication or modification of an 
approved one 

Type II I, II, IIIA 
and IIIB

Extension of indication to include treatment of children up to 24 months of age who remain vulnerable to 
severe Respiratory Syncytial Virus (RSV) disease through their second RSV season for BEYFORTUS, based 
on interim results from studies D5290C00005 and D5290C00008. 
Study D5290C00005 (MEDLEY) is a Phase II/III, randomized, double-blind, placebo-controlled study to 
evaluate the safety of Beyfortus in high-risk children. Study D5290C00008 (MUSIC) is a Phase II, open-
label, uncontrolled, single-dose study to evaluate the safety and tolerability, pharmacokinetics, and 
occurrence of antidrug antibody for Beyfortus in immunocompromised children ≤ 24 Months of Age.
As a consequence, sections 4.1, 4.2, 4.4, 4.5, 4.8, 5.1, 5.2 of the SmPC are updated, together with 
sections 6.6 (instructions for administration) and 7 (change of MAH). The Package Leaflet is updated 
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accordingly. Also, Annex II and IIIA (labelling) are amended (administrative change).  Version 2.3 of the 
RMP has been agreed.
In addition, the MAH took the opportunity to update the list of local representatives in the Package 
Leaflet. 

Amendments to the marketing authorisation

In view of the data submitted with the variation, amendments to Annex(es) I, and IIIB and to the Risk 
Management Plan are recommended. 

Furthermore, editorial changes were made in Annex II (change in postcode) and IIIA (amended MAH).

Conditions or restrictions with regard to the safe and effective use of the 
medicinal product

Risk management plan (RMP)

The Marketing authorisation holder (MAH) shall perform the required pharmacovigilance activities and 
interventions detailed in the agreed RMP presented in Module 1.8.2 of the Marketing Authorisation and 
any agreed subsequent updates of the RMP.

In addition, an updated RMP should be submitted:

At the request of the European Medicines Agency;

Whenever the risk management system is modified, especially as the result of new information being 
received that may lead to a significant change to the benefit/risk profile or as the result of an important 
(pharmacovigilance or risk minimisation) milestone being reached. 
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