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Infants Receiving a Single 
Dose of Nirsevimab to 
Prevent RSV Do Not Have 
Evidence of Enhanced 
Disease in Their Second 
RSV Season
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To characterize nirsevimab in the prevention of RSV, children 
from the Phase 3 MELODY trial were followed through their 
second RSV season. No increase in medically attended RSV 
lower respiratory tract infections or evidence of antibody-
dependent enhancement of infection or disease severity was 
found for nirsevimab vs placebo recipients.

Clinical Trial Registration:  Clinicaltrials.gov, 
NCT03979313, https://clinicaltrials.gov/ct2/show/NCT03979313.
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Respiratory syncytial virus (RSV) is the leading cause of lower 
respiratory tract infection (LRTI) among infants worldwide, 
and a leading cause of hospital admission in the first year of life 
[1, 2]. Three approaches to the prevention of RSV have been 
pursued: passive immunization of infants through the direct 
administration of antibodies; maternal vaccination during 
pregnancy with transplacental transfer; or active immuni-
zation of infants [3]. However, binding of non-neutralizing 
antibodies or antibodies binding to viral antigens at sub-
neutralizing concentrations without adequately blocking or 
clearing infection has the potential to lead to the promotion of 
antibody-dependent enhancement of infection (ADE of infec-
tion) or enhanced disease severity (ADE of disease) [4, 5]. In 
the 1960s, enhanced disease severity was observed following 
administration of a formalin-inactivated RSV vaccine. Infants 
who were seronegative to RSV before vaccination experienced 
RSV LRTI more frequently and with more severe disease upon 
subsequent natural RSV infection, with 80% of vaccine recipi-
ents requiring hospitalization (vs 5% of the control group) 
and 2 fatalities among vaccinated infants [6]. While the risk 
is greatest following active immunization, theoretically, any of 
these approaches to RSV prevention could result in ADE. To 
date, ADE has not been observed with the monoclonal anti-
body palivizumab, initially approved in 1998 for the preven-
tion of serious lower respiratory tract RSV disease in infants 
at higher risk for severe RSV disease [7, 8]. Nirsevimab, an ex-
tended half-life recombinant human IgG1 kappa monoclonal 
antibody, binds the RSV prefusion (pre-F) protein at the highly 
conserved antigen site Ø, locking it in the pre-F conformation 
to block viral entry into host cells [9, 10]. The extended half-
life was engineered by substituting 3 amino acids (M252Y/
S254T/T256E; YTE) within the Fc region of nirsevimab to give 
a >3-fold longer serum half-life than a typical monoclonal an-
tibody of 11–30 days [11] to approximately 70 days in healthy 
late preterm and term infants [9, 12]. Nonclinical studies 
evaluating the potential for ADE in a cotton rat model of RSV 
using nirsevimab without YTE found no evidence of ADE at 
any dose evaluated, including doses below the amount needed 
to protect animals against RSV challenge [9]. In the full-
enrollment cohort of the Phase 3, randomized, double-blind, 
placebo-controlled MELODY trial (n = 3012; NCT03979313), 
nirsevimab demonstrated an efficacy of 76.4% (95% confidence 
interval 62.3–85.2) against medically attended (MA) RSV LRTI 
over 151 days, with a favorable safety profile to Day 361 [13]. 
Children from the MELODY full-enrollment cohort have now 
been followed through their second RSV season (remaining 
blinded) to evaluate the theoretical risk of ADE and whether 
prophylaxis with nirsevimab results in a shift of the burden of 
disease to the second year of life.
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METHODS

Details of the MELODY study design and methodology, in-
cluding case definitions with increasing severity of MA 
RSV LRTI, have been reported previously [12, 13]. Briefly, 
MELODY enrolled healthy infants born at ≥35 weeks  
0 days gestational age. Participants were randomized 2:1 to 
a single intramuscular dose of nirsevimab (50 mg for infants 
<5 kg; 100 mg for infants ≥5 kg) or placebo, administered at 
the start of their first RSV season; no dose was given prior 
to their second season. All children were under continuous 
passive surveillance for MA RSV LRTI from study start 
through Day 511, with the first season being Day 1 to Day 151  
post-dose and the second season being Day 362 to Day 511  
post-dose. Methodology was consistent over the study 
period: all children who presented with clinical evidence of 
LRTI or required hospitalization for any respiratory tract 
infection (including upper and LRTI) were assessed, with 
clinical symptoms and signs documented, oxygen saturation 
measured, and specimens taken for RSV testing at a refer-
ence laboratory. Given the atypical seasonal pattern of RSV 
circulation due to the coronavirus disease 2019 (COVID-19) 
pandemic during the study period, we report all cases, in-
cluding those that occurred in the interval between seasons. 
According to protocol, RSV infection was confirmed by cen-
tral testing (reverse transcription polymerase chain reaction 
assay; Lyra RSV plus hMPV, Quidel); results of local clinical 
testing were recorded when available. Case definitions for 
events due to RSV comprised MA RSV LRTI, MA RSV LRTI 
with hospitalization, very severe MA RSV LRTI, MA RSV-
associated LRTI on any test result, and hospitalization for any 

respiratory illness due to RSV on any test result; events of any 
cause (inclusive of RSV) comprised MA LRTI of any cause 
and hospitalization for any respiratory illness of any cause. 
The protocol was approved by the institutional ethics review 
board or ethics committee at each participating site, and all 
participants provided written informed consent.

RESULTS

Overall, 3012 infants were randomized between July 23, 
2019, and October 22, 2021 across 211 sites in 31 countries 
in both the Northern and Southern hemispheres (intent-to-
treat population; enrollment was paused during the peak of 
the COVID-19 pandemic between March 15, 2020 [the end of 
the first season of observation in the Northern hemisphere], 
and April 9, 2021). Of these, 2911 (97%; nirsevimab: n = 1944 
[97%]; placebo: n = 967 [96%]) completed to Day 361 and were 
followed up through their second RSV season (Supplementary 
Figure 1) without redosing; 2796 (93%) infants randomized 
completed to Day 511 (nirsevimab: n = 1873 [93%]; placebo: 
n = 923 [92%]).

During their second RSV season, 134 (6.9%) nirsevimab 
and 71 (7.3%) placebo recipients had an MA LRTI of any 
cause (including RSV), while 21 (1.1%) nirsevimab and 11 
(1.1%) placebo recipients were hospitalized for any respi-
ratory illness of any cause (Table 1). Using a more sensi-
tive case definition encompassing all events of RSV disease, 
events during the infants’ second season were balanced by 
treatment group, occurring in 35 (1.8%) nirsevimab recipi-
ents and 20 (2.1%) placebo recipients, of which 10 (0.5%) 
and 6 (0.6%) cases required hospitalization in each group, 

Table 1. Incidence of RSV-Associated Respiratory Disease in the First and Second RSV Seasons (ITT Populationa)

First RSV Season
(Through 151 Days Post-dose)

Second RSV Seasonb

(362–511 Days Post-dose)

Disease Event (n [%])
Nirsevimab
(N = 2009)

Placebo
(N = 1003)

Nirsevimab
(N = 1944)

Placebo
(N = 967)

Events due to RSV

  Medically attended RSV LRTIc 24 (1.2) 54 (5.4) 19 (1.0) 10 (1.0)

  Medically attended RSV LRTI with hospitalizationc 9 (0.4) 20 (2.0) 3 (0.2) 3 (0.3)

  Medically attended RSV LRTI (very severe)d 7 (0.3) 17 (1.7) 3 (0.2) 3 (0.3)

  Medically attended RSV-associated LRTI on any test resulte,f 34 (1.7) 75 (7.5) 35 (1.8) 20 (2.1)

  Hospitalization for any respiratory illness due to RSV on any test resultf,g 15 (0.7) 26 (2.6) 10 (0.5) 6 (0.6)

Events of any cause (inclusive of RSV)

  Medically attended LRTI of any causee 172 (8.6) 139 (13.9) 134 (6.9) 71 (7.3)

  Hospitalization for any respiratory illness of any causeg 45 (2.2) 37 (3.7) 21 (1.1) 11 (1.1)

Abbreviations: ITT, intent-to-treat; IV, intravenous; LRTI, lower respiratory tract infection; RSV, respiratory syncytial virus.
aITT population included all participants who underwent randomization.
bIn the second season, the number of ITT participants who were followed up for ≥362 days post-dose was used as the denominator for calculation of incidence.
cPer-protocol definition of medically attended RSV LRTI.
dRestricted to those children requiring oxygen supplementation or IV fluids for management of medically attended RSV LRTI (per protocol definition).
eMedically attended LRTI in investigators judgment, regardless of whether they met all the criteria for the per-protocol case definition of a medically attended LRTI.
fAny test result refers to either the central reference test for the trial or a local test performed in the context of clinical care.
gAny respiratory illness includes both upper respiratory tract infection and LRTI.
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respectively (Supplementary Table 1). Among the LRTIs 
confirmed as RSV positive, 19 (1.0%) nirsevimab and 10 
(1.0%) placebo recipients had an MA RSV LRTI meeting 
the per-protocol case definition, with 3 recipients in each 
group requiring hospitalization, all of which were classified 
as very severe MA RSV LRTI (0.2% and 0.3%, respectively; 
Table 1).

To ensure a comprehensive assessment of RSV-associated 
respiratory disease and provide the opportunity to detect ADE 
during a time when levels of nirsevimab would be expected to 
be waning, the incidence of RSV-associated respiratory disease 
between Seasons 1 and 2 (152–361 days post-dose) was also 
evaluated (Supplementary Table 2); the incidence of events was 
near equivalent for nirsevimab and placebo across case defin-
itions of disease.

DISCUSSION

In this study of children in their second RSV season who re-
ceived nirsevimab prior to their first RSV season, the incidence 
of RSV LRTI was low and there was no increase in the severity 
of disease relative to placebo. Thus, in the predicted condi-
tions of sub-neutralizing concentrations of nirsevimab, there 
was no indication of ADE in this population. Furthermore, 
the similar incidence of RSV LRTI among nirsevimab and pla-
cebo recipients in their second RSV season suggests that pro-
phylaxis with nirsevimab to protect against RSV disease in the 
first season does not result in a shift of the burden of disease 
to the second year of life. This is in keeping with evidence that 
nirsevimab does not inhibit an immune response to natural 
RSV infection [14].

RSV circulates seasonally for approximately 150 days, 
or 5 months of the year in temperate regions, consequently, 
the dates of the second season varied depending on whether 
the child lived in the Northern or Southern hemisphere 
and when they were enrolled. However, regardless of lo-
cation, a limitation of these data is that RSV circulation in 
2020–2021 was lower than usual due to the wide implemen-
tation of nonpharmacologic interventions in response to 
the COVID-19 pandemic [15]. Furthermore, there is a lower 
risk for RSV LRTI in the second year of life. Consequently, to 
capture as many potential cases as possible and to enable the 
most comprehensive and robust analysis, we have provided 
data from any test across both seasons and between seasons  
(152–361 days post-dose), including all-cause data and data 
from the most sensitive case definitions.

In conclusion, these data do not indicate an increase in the 
incidence or severity of events of RSV LRTI in the second year 
of life among infants administered nirsevimab prior to their 
first RSV season. Although ADE is a theoretical concern of RSV 
prevention approaches, there was no evidence of such an effect 
in infants who received nirsevimab.

Supplementary Data
Supplementary materials are available at the Journal of The Pediatric 
Infectious Diseases Society online (http://jpids.oxfordjournals.org).
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