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Supplementary information 
Supplementary Note 1. Case narratives of two infants with resistance-associated substitutions 

Two infants in the Phase 2b trial experienced a medically attended (MA) respiratory syncytial virus 
(RSV) lower respiratory tract infection (LRTI), had their infection subtyped as RSV B, and met the 
primary case definition had three nirsevimab binding substitutions (I64T, N208S, K68E) associated 
with clinical resistance. Both had a clinical course in line with RSV disease in premature infants in the 
first year of life. 

The first infant (34 weeks gestational age at birth and 5.9 kg at dosing) had an RSV isolate containing 
the nirsevimab binding substitutions I64T:K68E. No medical history was reported prior to 
enrollment; medications included vitamin supplementation. The MA RSV LRTI event was reported as 
a viral pneumonia due to RSV and occurred 118 days post-dose. The infant became symptomatic 
2 days after hospital discharge for a preceding human metapneumovirus (hMPV)-associated LRTI 
(onset 95 days post-dose), and the investigator suspected the RSV LRTI was a nosocomial infection. 
The infant was re-hospitalized 2 days after symptom onset. A central nasal swab was positive for RSV 
B and negative for hMPV; local test was positive for RSV. The infant was hospitalized for 12 days and 
treated with supplemental oxygen in the intensive care unit (ICU) for 9 days, in addition to 
bronchodilators, systemic steroids, and an antibiotic. The infant recovered and was discharged from 
the hospital. Over the course of the study, the infant also had six non-RSV MA LRTIs, five of which 
required hospitalization with one necessitating ICU admission (the above mentioned 
hMPV-associated LRTI) with continuous positive airway pressure and high flow nasal cannula in 
conjunction with supplemental oxygen as maximal respiratory support measures. During a 
hospitalization for an event of viral pneumonia post-dose, the infant underwent diagnostic 
evaluations for investigation of tracheal aspiration, cystic fibrosis, and immunologic alterations 
which were ruled out. The infant was diagnosed with bronchomalacia and subsequently maintained 
on home oxygen after discharge. All LRTI events resolved with the exception of an event of 
obstructive bronchitis approximately 1 year post-dose; this event was ongoing at the end of the 
study.  

The second infant (34 weeks gestational age at birth and 5.5 kg at dosing) had an RSV isolate 
containing the nirsevimab binding site substitution N208K. A medical history of RSV-negative 
bronchitis prior to enrollment was reported; medications included vitamin supplementation. The 
MA RSV LRTI event was reported as bronchiolitis and occurred 45 days post-dose. A central nasal 
swab was positive for RSV B and negative for hMPV; local test was positive for RSV. The infant was 
hospitalized for total of 14 days, comprising ICU admission, mechanical ventilation, and 
supplemental oxygen. Treatment included bronchodilators, systemic steroids, inhaled epinephrine, 
and antibiotics. The infant recovered and was discharged. Over the course of the study, the infant 
had two non-RSV MA LRTIs reported as events of bronchitis, one of which required hospitalization 
for 6 days, during which the infant was treated with supplemental oxygen, systemic corticosteroids, 
and bronchodilator. All LRTI events resolved.  
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Supplementary Table S1 | Summary of case definitions.  

Efficacy endpoint 

Investigator 
assesses to have 
LRTI based on AE 
coding URTI/LRTI 

Clinical sign of 
LRT 

involvementa 

Indicator of 
disease 

severityb 

Meets per 
protocol 

definition of 
MA RSV LRTI 

RSV test 
resultc 

Setting of 
care 

Primary  

MA RSV LRTI Yes Documented as 
present 

Documented 
as present 

Yes Positive  Inpatient or 
outpatient 

Secondary  

MA RSV LRTI with 
hospitalization Yes Documented as 

present 
Documented 

as present 
Yes Positive  Inpatient 

Exploratory, RSV respiratory illness 

RSV unscheduled 
event  Yes or no May or not be 

present 
May or not be 

present 
No Positive Inpatient or 

Outpatient 

Non-protocol 
defined LRTI 

outpatient event 
Yes May or not be 

presentd 
May or not be 

presentd 

No 
Positive  Outpatient 

Hospitalization 
due to RSV Non-

LRTI 
Yes or no May or not be 

presentd 
May or not be 

presentd 

No 
Positive  Inpatient  

aIncludes at least one of the following: Rhonchi, rales, crackles, wheeze. 
bIncludes at least one of the following: Hypoxemia, acute hypoxic or ventilatory failure; new onset 
apnea, nasal flaring, retractions, grunting, dehydration due to respiratory distress. 
cConfirmed from central test by RT-PCR. 
dIncludes cases where insufficient documentation of the event was available to the investigator. 

AE, adverse event; LRT, lower respiratory tract; LRTI, lower respiratory tract infection; MA, medically 
attended; RSV, respiratory syncytial virus; RT-PCR, reverse transcriptase polymerase chain reaction; 
URTI, upper respiratory tract infection. 
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Supplementary Table S2 | Prevalence and frequency of all major variant substitutions observed for cases that met the primary case definition in the 
Phase 2b and MELODY trials. 

Sampling period Amino acid substitutions in RSV F Prevalence in surveillance studies (%) Frequency 

Placebo 
n (%) 

Nirsevimab 
(n (%) 

Total 
n (%) 

Phase 2b – RSV A 

Through 150 days post-dose   n = 22 n = 11 n = 33 
T13A 4.66 0 (0) 1 (9.1) 1 (3) 

T13I 0.07 1 (4.5) 0 (0) 1 (3) 

I14V 0.07 1 (4.5) 0 (0) 1 (3) 

A17V 0.21 1 (4.5) 1 (9.1) 2 (6.1) 

C21S NA 1 (4.5) 0 (0) 1 (3) 

F22I 0.07 1 (4.5) 0 (0) 1 (3) 

A23T 5.32 2 (9.1) 1 (9.1) 3 (9.1) 

S25N 0.42 0 (0) 1 (9.1) 1 (3) 

G71S NA 1 (4.5) 0 (0) 1 (3) 

V76I NA 0 (0) 1 (9.1) 1 (3) 

S99N 0.1 1 (4.5) 0 (0) 1 (3) 

A102S 0.03 1 (4.5) 1 (9.1) 2 (6.1) 

N116Y NA 1 (4.5) 0 (0) 1 (3) 

N120S 0.35 1 (4.5) 0 (0) 1 (3) 

K123E 0.03 0 (0) 1 (9.1) 1 (3) 

V127A 1.15 0 (0) 1 (9.1) 1 (3) 

S213R 0.1 0 (0) 1 (9.1) 1 (3) 

K419E 0.1 1 (4.5) 1 (9.1) 2 (6.1) 

Nirsevimab binding site None 

Palivizumab binding site None 

151–360 days post-dose   n = 2 n = 3 n = 5 

I14V 0.07 0 (0) 1 (33.3) 1 (20) 

A23T 5.32 0 (0) 2 (66.7) 2 (40) 
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R113K 0.1 1 (50) 0 (0) 1 (20) 

Y117H 1.39 1 (50) 0 (0) 1 (20) 

S190N 0.07 0 (0) 1 (33.3) 1 (20) 

Nirsevimab binding site None 

Palivizumab binding site None 

Phase 2b – RSV B 

Through 150 days post-dose   n = 22 n = 14 n = 36 

L4P 2.25 1 (4.5) 0 (0) 1 (2.8) 

F12L 7.21 1 (4.5) 2 (14.3) 3 (8.3) 

F15I NA 1 (4.5) 0 (0) 1 (2.8) 

F15L 99.57 21 (95.5) 14 (100) 35 (97.2) 

A16T 1.21 1 (4.5) 0 (0) 1 (2.8) 

A16V 1.57 1 (4.5) 0 (0) 1 (2.8) 

I64T NA 0 (0) 1 (7.1) 1 (2.8) 

K68E NA 0 (0) 1 (7.1) 1 (2.8) 

A103V 98.5 22 (100) 14 (100) 36 (100) 

T118I 0.07 1 (4.5) 0 (0) 1 (2.8) 

V127I 0.07 0 (0) 1 (7.1) 1 (2.8) 

L172Q 98.61 22 (100) 14 (100) 36 (100) 

S173L 98.36 22 (100) 14 (100) 36 (100) 

K191R 68.61 8 (36.4) 4 (28.6) 12 (33.3) 

I206M 68.89 8 (36.4) 4 (28.6) 12 (33.3) 

N208S NA 0 (0) 1 (7.1) 1 (2.8) 

Q209R 68.18 8 (36.4) 4 (28.6) 12 (33.3) 

S276N 7.14 2 (9.1) 2 (14.3) 4 (11.1) 

K327R 0.11 0 (0) 1 (7.1) 1 (2.8) 

E463D 7 1 (4.5) 2 (14.3) 3 (8.3) 
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I527M 0.04 1 (4.5) 0 (0) 1 (2.8) 

A543T 0.07 1 (4.5) 0 (0) 1 (2.8) 

K574N 0.07 0 (0) 1 (7.1) 1 (2.8) 

Nirsevimab binding site  

I64T NA 0 (0) 1 (7.1) 1 (2.8) 

K68E NA 0 (0) 1 (7.1) 1 (2.8) 

I206M 68.89 8 (36.4) 4 (28.6) 12 (33.3) 

N208S NA 0 (0) 1 (7.1) 1 (2.8) 

Q209R 68.18 8 (36.4) 4 (28.6) 12 (33.3) 

Palivizumab binding site None 

151–360 days post-dose   n = 2 n = 3 n = 5 

F15L 99.57 2 (100) 3 (100) 5 (100) 

A16V 1.57 0 (0) 1 (33.3) 1 (20) 

Y33F 0.07 0 (0) 1 (33.3) 1 (20) 

A103V 98.5 2 (100) 3 (100) 5 (100) 

V127I 0.07 1 (50) 0 (0) 1 (20) 

L172Q 98.61 2 (100) 3 (100) 5 (100) 

S173L 98.36 2 (100) 3 (100) 5 (100) 

K191R 68.61 1 (50) 0 (0) 1 (20) 

I206M 68.89 1 (50) 0 (0) 1 (20) 

Q209R 68.18 1 (50) 0 (0) 1 (20) 

Nirsevimab binding site  

I206M 68.89 1 (50) 0 (0) 1 (20) 

Q209R 68.18 1 (50) 0 (0) 1 (20) 

Palivizumab binding site None 
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MELODY full cohort – RSV A 

Through 150 days post-dose   n = 23 n = 13 n = 36 

L6H 0.14 1 (4.3) 0 (0) 1 (2.8) 

T8I 0.45 0 (0) 1 (7.7) 1 (2.8) 

T12I 6.75 6 (26.1) 2 (15.4) 8 (22.2) 

T13A 4.66 2 (8.7) 1 (7.7) 3 (8.3) 

L15F 2.09 0 (0) 2 (15.4) 2 (5.6) 

L20F 0.77 1 (4.3) 0 (0) 1 (2.8) 

A23T 5.32 1 (4.3) 0 (0) 1 (2.8) 

A103T 1.91 1 (4.3) 1 (7.7) 2 (5.6) 

A107T 1.04 0 (0) 2 (15.4) 2 (5.6) 

F114S 0.94 2 (8.7) 0 (0) 2 (5.6) 

M115T 0.87 1 (4.3) 0 (0) 1 (2.8) 

L119F 0.07 0 (0) 1 (7.7) 1 (2.8) 

T122A 11.58 3 (13) 5 (38.5) 8 (22.2) 

K123Q 3.62 0 (0) 1 (7.7) 1 (2.8) 

V127A 1.15 1 (4.3) 0 (0) 1 (2.8) 

V127I 0.21 1 (4.3) 0 (0) 1 (2.8) 

V144I 0.1 1 (4.3) 0 (0) 1 (2.8) 

T245N NA 1 (4.3) 0 (0) 1 (2.8) 

S255N 0.03 0 (0) 1 (7.7) 1 (2.8) 

S276N 2.05 2 (8.7) 0 (0) 2 (5.6) 

Q354R NA 0 (0) 1 (7.7) 1 (2.8) 

I384T 3.76 0 (0) 1 (7.7) 1 (2.8) 

V406I 0.66 1 (4.3) 0 (0) 1 (2.8) 

K419E 0.1 0 (0) 1 (7.7) 1 (2.8) 
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D479N 0.1 0 (0) 1 (7.7) 1 (2.8) 

D486N NA 1 (4.3) 0 (0) 1 (2.8) 

Nirsevimab binding site None 

Palivizumab binding site None 

151–360 days post-dose   n = 6 n = 7 n = 13 

A23S 0.1 0 (0) 1 (14.3) 1 (7.7) 

F114S 0.94 0 (0) 1 (14.3) 1 (7.7) 

T122A 11.58 6 (100) 6 (85.7) 12 (92.3) 

K123Q 3.62 6 (100) 5 (71.4) 11 (84.6) 

I384T 3.76 6 (100) 5 (71.4) 11 (84.6) 

D562N 0.1 1 (16.7) 0 (0) 1 (7.7) 

Nirsevimab binding site None 

Palivizumab binding site None 

361–511 days post-dose   n = 1 n = 4 n = 5 

T12I 6.75 0 (0) 1 (25) 1 (20) 

A23S 0.1 1 (100) 2 (50) 3 (60) 

T122A 11.58 1 (100) 3 (75) 4 (80) 

K123Q 3.62 0 (0) 1 (25) 1 (20) 

E378D 0.03 1 (100) 0 (0) 1 (20) 

I384T 3.76 0 (0) 1 (25) 1 (20) 

S443T 0.07 0 (0) 1 (25) 1 (20) 

K551R 0.03 0 (0) 1 (25) 1 (20) 

Nirsevimab binding site None 

Palivizumab binding site None 
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MELODY full cohort – RSV B 

Through 150 days post-dose   n = 29 n = 10 n = 39 

I11L NA 1 (3.4) 0 (0) 1 (2.6) 

F12I 0.07 7 (24.1) 5 (50) 12 (30.8) 

F15L 99.57 26 (89.7) 10 (100) 36 (92.3) 

A16V 1.57 1 (3.4) 0 (0) 1 (2.6) 

N18S 0.21 1 (3.4) 0 (0) 1 (2.6) 

L22P 1.68 1 (3.4) 0 (0) 1 (2.6) 

T91N NA 1 (3.4) 0 (0) 1 (2.6) 

A103V 98.5 29 (100) 10 (100) 39 (100) 

A111V 0.07 1 (3.4) 0 (0) 1 (2.6) 

N116S 0.21 1 (3.4) 0 (0) 1 (2.6) 

L172Q 98.61 29 (100) 10 (100) 39 (100) 

S173L 98.36 28 (96.6) 8 (80) 36 (92.3) 

S190N 2.79 22 (75.9) 9 (90) 31 (79.5) 

K191R 68.61 28 (96.6) 10 (100) 38 (97.4) 

L204S NA 0 (0) 1 (10) 1 (2.6) 

I206M 68.89 28 (96.6) 10 (100) 38 (97.4) 

Q209R 68.18 28 (96.6) 10 (100) 38 (97.4) 

S211N 1.14 22 (75.9) 9 (90) 31 (79.5) 

V239I 0.14 1 (3.4) 0 (0) 1 (2.6) 

K272R 0.04 0 (0) 1 (10) 1 (2.6) 

K327E 0.04 1 (3.4) 0 (0) 1 (2.6) 

V365I NA 1 (3.4) 0 (0) 1 (2.6) 

P376S NA 1 (3.4) 0 (0) 1 (2.6) 

S389P 1.07 22 (75.9) 9 (90) 31 (79.5) 
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S436P NA 1 (3.4) 0 (0) 1 (2.6) 

T522A 0.07 1 (3.4) 0 (0) 1 (2.6) 

A529V 0.93 1 (3.4) 0 (0) 1 (2.6) 

Nirsevimab binding site     

L204S NA 0 (0) 1 (10) 1 (2.6) 

I206M 68.89 28 (96.6) 10 (100) 38 (97.4) 

Q209R 68.18 28 (96.6) 10 (100) 38 (97.4) 

S211N 1.14 22 (75.9) 9 (90) 31 (79.5) 

Palivizumab binding site     

K272R 0.04 0 (0) 1 (10) 1 (2.6) 

151–360 days post-dose   n = 0 n = 6 n = 6 

F15L 99.57 0 (0) 6 (100) 6 (100) 

A103V 98.5 0 (0) 6 (100) 6 (100) 

L172Q 98.61 0 (0) 4 (66.7) 4 (66.7) 

S173L 98.36 0 (0) 4 (66.7) 4 (66.7) 

S190N 2.79 0 (0) 1 (16.7) 1 (16.7) 

K191R 68.61 0 (0) 4 (66.7) 4 (66.7) 

I206M 68.89 0 (0) 4 (66.7) 4 (66.7) 

Q209R 68.18 0 (0) 4 (66.7) 4 (66.7) 

S211N 1.14 0 (0) 1 (16.7) 1 (16.7) 

S330T NA 0 (0) 1 (16.7) 1 (16.7) 

S389P 1.07 0 (0) 2 (33.3) 2 (33.3) 

Nirsevimab binding site     

I206M 68.89 0 (0) 4 (66.7) 4 (66.7) 

Q209R 68.18 0 (0) 4 (66.7) 4 (66.7) 

S211N 1.14 0 (0) 1 (16.7) 1 (16.7) 
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Palivizumab binding site None 

361–511 days post-dose   n = 1 n = 3 n = 4 

F15L 99.57 1 (100) 3 (100) 4 (100) 

A103V 98.5 1 (100) 3 (100) 4 (100) 

N120S 0.11 0 (0) 1 (33.3) 1 (25) 

L172Q 98.61 1 (100) 3 (100) 4 (100) 

S173L 98.36 1 (100) 3 (100) 4 (100) 

K191R 68.61 1 (100) 3 (100) 4 (100) 

I206M 68.89 1 (100) 3 (100) 4 (100) 

Q209R 68.18 1 (100) 3 (100) 4 (100) 

S330T NA 1 (100) 0 (0) 1 (25) 

Nirsevimab binding site     

I206M 68.89 1 (100) 3 (100) 4 (100) 

Q209R 68.18 1 (100) 3 (100) 4 (100) 

Palivizumab binding site None 

Major variants had ≥25% MAF in surveillance studies. Site Ø=AAs 62–96 and 195–227; Site II=AAs 254–277; non-EC regions: signal peptide=AAs 1–23; 
p27=AAs 110–136; transmembrane and intracellular domains=AAs 525–574; nirsevimab binding site=AAs 62–69 and 196–212; palivizumab binding site=AAs 
262–275. 

AA, amino acid; EC, extracellular; MAF, molecular allele frequency; NA, not applicable (i.e. not observed); RSV, respiratory syncytial virus. 
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Supplementary Table S3 | Prevalence and frequency of all major variant substitutions observed for cases that met the secondary case definition in the 
Phase 2b and MELODY trials.  

Sampling period Amino acid substitutions in RSV F Prevalence in surveillance studies (%) Frequency 

Placebo 
n (%) 

Nirsevimab 
n (%) 

Total 
n (%) 

Phase 2b – RSV A 

Through 150 days post-dose   n = 12 n = 5 n = 17 

T13A 4.66 0 (0) 1 (20) 1 (5.9) 

A17V 0.21 1 (8.3) 0 (0) 1 (5.9) 

F22I 0.07 1 (8.3) 0 (0) 1 (5.9) 

A23T 5.32 1 (8.3) 1 (20) 2 (11.8) 

A102S 0.03 1 (8.3) 1 (20) 2 (11.8) 

K123E 0.03 0 (0) 1 (20) 1 (5.9) 

S213R 0.1 0 (0) 1 (20) 1 (5.9) 

K419E 0.1 1 (8.3) 1 (20) 2 (11.8) 

Nirsevimab binding site None 

Palivizumab binding site None 

151–360 days post-dose R113K 0.1 1 (100) 0 (0) 1 (100) 

Y117H 1.39 1 (100) 0 (0) 1 (100) 

Nirsevimab binding site None 

Palivizumab binding site None 

Phase 2b – RSV B 

Through 150 days post-dose   n = 8 n = 3 n = 11 

F12L 7.21 0 (0) 1 (33.3) 1 (9.1) 

F15I NA 1 (12.5) 0 (0) 1 (9.1) 

F15L 99.57 7 (87.5) 3 (100) 10 (90.9) 
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A16T 1.21 1 (12.5) 0 (0) 1 (9.1) 

A16V 1.57 1 (12.5) 0 (0) 1 (9.1) 

I64T NA 0 (0) 1 (33.3) 1 (9.1) 

K68E NA 0 (0) 1 (33.3) 1 (9.1) 

A103V 98.5 8 (100) 3 (100) 11 (100) 

L172Q 98.61 8 (100) 3 (100) 11 (100) 

S173L 98.36 8 (100) 3 (100) 11 (100) 

K191R 68.61 1 (12.5) 1 (33.3) 2 (18.2) 

I206M 68.89 1 (12.5) 1 (33.3) 2 (18.2) 

N208S NA 0 (0) 1 (33.3) 1 (9.1) 

Q209R 68.18 1 (12.5) 1 (33.3) 2 (18.2) 

S276N 7.14 1 (12.5) 1 (33.3) 2 (18.2) 

K327R 0.11 0 (0) 1 (33.3) 1 (9.1) 

E463D 7 0 (0) 1 (33.3) 1 (9.1) 

K574N 0.07 0 (0) 1 (33.3) 1 (9.1) 

Nirsevimab binding site 

I64T NA 0 (0) 1 (33.3) 1 (9.1) 

K68E NA 0 (0) 1 (33.3) 1 (9.1) 

I206M 68.89 1 (12.5) 1 (33.3) 2 (18.2) 

N208S NA 0 (0) 1 (33.3) 1 (9.1) 

Q209R 68.18 1 (12.5) 1 (33.3) 2 (18.2) 

Palivizumab binding site None 

151–360 days post-dose   n = 1 n = 1 n = 2 

F15L 99.57 1 (100) 1 (100) 2 (100) 

A103V 98.5 1 (100) 1 (100) 2 (100) 

V127I 0.07 1 (100) 0 (0) 1 (50) 
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L172Q 98.61 1 (100) 1 (100) 2 (100) 

S173L 98.36 1 (100) 1 (100) 2 (100) 

K191R 68.61 1 (100) 0 (0) 1 (50) 

I206M 68.89 1 (100) 0 (0) 1 (50) 

Q209R 68.18 1 (100) 0 (0) 1 (50) 

Nirsevimab binding site 

I206M 68.89 1 (100) 0 (0) 1 (50) 

Q209R 68.18 1 (100) 0 (0) 1 (50) 

Palivizumab binding site None 

MELODY full cohort – RSV A 

Through 150 days post-dose   n = 8 n = 7 n = 15 

T8I 0.45 0 (0) 1 (14.3) 1 (6.7) 

T12I 6.75 2 (25) 1 (14.3) 3 (20) 

T13A 4.66 1 (12.5) 1 (14.3) 2 (13.3) 

L15F 2.09 0 (0) 1 (14.3) 1 (6.7) 

A103T 1.91 1 (12.5) 0 (0) 1 (6.7) 

A107T 1.04 0 (0) 2 (28.6) 2 (13.3) 

F114S 0.94 1 (12.5) 0 (0) 1 (6.7) 

T122A 11.58 1 (12.5) 2 (28.6) 3 (20) 

V127A 1.15 1 (12.5) 0 (0) 1 (6.7) 

S276N 2.05 1 (12.5) 0 (0) 1 (6.7) 

K419E 0.1 0 (0) 1 (14.3) 1 (6.7) 

D486N NA 1 (12.5) 0 (0) 1 (6.7) 

Nirsevimab binding site None 

Palivizumab binding site None 
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151–360 days post-dose   n = 2 n = 1 n = 3 

T122A 11.58 2 (100) 1 (100) 3 (100) 

K123Q 3.62 2 (100) 1 (100) 3 (100) 

I384T 3.76 2 (100) 1 (100) 3 (100) 

Nirsevimab binding site None 

Palivizumab binding site None 

361–511 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

MELODY full cohort – RSV B 

Through 150 days post-dose   n = 12 n = 2 n = 14 

F12I 0.07 3 (25) 0 (0) 3 (21.4) 

F15L 99.57 12 (100) 2 (100) 14 (100) 

A16V 1.57 1 (8.3) 0 (0) 1 (7.1) 

N18S 0.21 1 (8.3) 0 (0) 1 (7.1) 

L22P 1.68 1 (8.3) 0 (0) 1 (7.1) 

A103V 98.5 12 (100) 2 (100) 14 (100) 

A111V 0.07 1 (8.3) 0 (0) 1 (7.1) 

L172Q 98.61 12 (100) 2 (100) 14 (100) 

S173L 98.36 11 (91.7) 1 (50) 12 (85.7) 

S190N 2.79 10 (83.3) 1 (50) 11 (78.6) 

K191R 68.61 11 (91.7) 2 (100) 13 (92.9) 

I206M 68.89 11 (91.7) 2 (100) 13 (92.9) 

Q209R 68.18 11 (91.7) 2 (100) 13 (92.9) 

S211N 1.14 10 (83.3) 1 (50) 11 (78.6) 

V239I 0.14 1 (8.3) 0 (0) 1 (7.1) 

K327E 0.04 1 (8.3) 0 (0) 1 (7.1) 
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S389P 1.07 10 (83.3) 1 (50) 11 (78.6) 

S436P NA 1 (8.3) 0 (0) 1 (7.1) 

T522A 0.07 1 (8.3) 0 (0) 1 (7.1) 

A529V 0.93 1 (8.3) 0 (0) 1 (7.1) 

Nirsevimab binding site 

I206M 68.89 11 (91.7) 2 (100) 13 (92.9) 

Q209R 68.18 11 (91.7) 2 (100) 13 (92.9) 

S211N 1.14 10 (83.3) 1 (50) 11 (78.6) 

Palivizumab binding site None 

151–360 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

361–511 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

Major variants had ≥25% MAF in surveillance studies. Site Ø=AAs 62–96 and 195–227; Site II=AAs 254–277; non-EC regions: signal peptide=AAs 1–23; 
p27=AAs 110–136; transmembrane and intracellular domains=AAs 525–574; nirsevimab binding site=AAs 62–69 and 196–212; palivizumab binding site=AAs 
262–275. 

AA, amino acid; EC, extracellular; MAF, molecular allele frequency; NA, not applicable (i.e. not observed); RSV, respiratory syncytial virus. 
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Supplementary Table S4 | Prevalence and frequency of all major variant substitutions observed for cases that met the exploratory case definition of RSV 
unscheduled event in the Phase 2b and MELODY trials. 

Sampling period Amino acid substitutions in RSV F Prevalence in surveillance studies (%) Frequency 

Placebo  
n (%) 

Nirsevimab  
n (%) 

Total  
n (%) 

Phase 2b – RSV A 

Through 150 days post-dose   n = 0 n = 3 n = 3 

T13A 4.66 0 (0) 1 (33.3) 1 (33.3) 

L119I 0.8 0 (0) 2 (66.7) 2 (66.7) 

K209R NA 0 (0) 2 (66.7) 2 (66.7) 

Nirsevimab binding site 
    

K209R NA 0 (0) 2 (66.7) 2 (66.7) 

Palivizumab binding site None 

151–360 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

Phase 2b – RSV B 

Through 150 days post-dose   n = 0 n = 1 n = 1 

F15L 99.57 0 (0) 1 (100) 1 (100) 

A103V 98.5 0 (0) 1 (100) 1 (100) 

I129M 0.43 0 (0) 1 (100) 1 (100) 

L172Q 98.61 0 (0) 1 (100) 1 (100) 

S173L 98.36 0 (0) 1 (100) 1 (100) 

K191R 68.61 0 (0) 1 (100) 1 (100) 

I206M 68.89 0 (0) 1 (100) 1 (100) 

Q209R 68.18 0 (0) 1 (100) 1 (100) 

T518I NA 0 (0) 1 (100) 1 (100) 
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Nirsevimab binding site 
    

I206M 68.89 0 (0) 1 (100) 1 (100) 

Q209R 68.18 0 (0) 1 (100) 1 (100) 

Palivizumab binding site None 

151–360 days post-dose   n = 1 n = 0 n = 1 

F12L 7.21 1 (100) 0 (0) 1 (100) 

F15L 99.57 1 (100) 0 (0) 1 (100) 

A103V 98.5 1 (100) 0 (0) 1 (100) 

L172Q 98.61 1 (100) 0 (0) 1 (100) 

S173L 98.36 1 (100) 0 (0) 1 (100) 

S190N 2.79 1 (100) 0 (0) 1 (100) 

K191R 68.61 1 (100) 0 (0) 1 (100) 

I206M 68.89 1 (100) 0 (0) 1 (100) 

Q209R 68.18 1 (100) 0 (0) 1 (100) 

S276N 7.14 1 (100) 0 (0) 1 (100) 

E463D 7 1 (100) 0 (0) 1 (100) 

Nirsevimab binding site  

I206M 68.89 1 (100) 0 (0) 1 (100) 

Q209R 68.18 1 (100) 0 (0) 1 (100) 

Palivizumab binding site None 

MELODY full cohort – RSV A 

Through 150 days post-dose   n = 7 n = 5 n = 12 

T12I 6.75 1 (14.3) 1 (20) 2 (16.7) 

T13A 4.66 2 (28.6) 0 (0) 2 (16.7) 

L15F 2.09 1 (14.3) 0 (0) 1 (8.3) 

A103T 1.91 1 (14.3) 1 (20) 2 (16.7) 
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T122A 11.58 2 (28.6) 1 (20) 3 (25) 

S276N 2.05 0 (0) 1 (20) 1 (8.3) 

N325Y   1 (14.3) 0 (0) 1 (8.3) 

S330T 0.03 1 (14.3) 0 (0) 1 (8.3) 

S362L 0.97 1 (14.3) 0 (0) 1 (8.3) 

K419N 0.03 1 (14.3) 0 (0) 1 (8.3) 

A518V 0.7 0 (0) 1 (20) 1 (8.3) 

A540V   0 (0) 1 (20) 1 (8.3) 

A552T 0.14 1 (14.3) 0 (0) 1 (8.3) 

Nirsevimab binding site None 

Palivizumab binding site None 

151–360 days post-dose   n = 1 n = 1 n = 2 

L111I 0.14 0 (0) 1 (100) 1 (50) 

T122A 11.58 1 (100) 1 (100) 2 (100) 

K123Q 3.62 1 (100) 0 (0) 1 (50) 

E378D 0.03 0 (0) 1 (100) 1 (50) 

I384T 3.76 1 (100) 0 (0) 1 (50) 

Nirsevimab binding site None 

Palivizumab binding site None 

361–511 days post-dose   n = 0 n = 1 n = 1 

T12I 6.75 0 (0) 1 (100) 1 (100) 

S105N 0.45 0 (0 1 (100) 1 (100) 

E497D NA 0 (0) 1 (100) 1 (100) 

Nirsevimab binding site None 

Palivizumab binding site None 
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MELODY full cohort – RSV B 

Through 150 days post-dose   n = 2 n = 1 n = 3 

F12I 0.07 1 (50) 0 (0) 1 (33.3) 

F15L 99.57 2 (100) 1 (100) 3 (100) 

A19T 2.25 0 (0) 1 (100) 1 (33.3) 

N99T NA 1 (50) 0 (0) 1 (33.3) 

A103V 98.5 2 (100) 1 (100) 3 (100) 

L172Q 98.61 2 (100) 1 (100) 3 (100) 

S173L 98.36 1 (50) 1 (100) 2 (66.7) 

S190N 2.79 2 (100) 1 (100) 3 (100) 

K191R 68.61 2 (100) 1 (100) 3 (100) 

I206M 68.89 2 (100) 1 (100) 3 (100) 

Q209R 68.18 2 (100) 1 (100) 3 (100) 

S211N 1.14 2 (100) 1 (100) 3 (100) 

S389P 1.07 2 (100) 1 (100) 3 (100) 

Nirsevimab binding site None 

I206M 68.89 2 (100) 1 (100) 3 (100) 

Q209R 68.18 2 (100) 1 (100) 3 (100) 

S211N 1.14 2 (100) 1 (100) 3 (100) 

Palivizumab binding site None 

Major variants had ≥25% MAF in surveillance studies. Site Ø=AAs 62–96 and 195–227; Site II=AAs 254–277; non-EC regions: signal peptide=AAs 1–23; 
p27=AAs 110–136; transmembrane and intracellular domains=AAs 525–574; nirsevimab binding site=AAs 62–69 and 196–212; palivizumab binding site=AAs 
262–275. 

AA, amino acid; EC, extracellular; MAF, molecular allele frequency; NA, not applicable (i.e. not observed); RSV, respiratory syncytial virus. 
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Supplementary Table S5 | Prevalence and frequency of all major variant substitutions observed for cases that met the exploratory case definition of 
non-protocol defined LRTI outpatient event in the Phase 2b and MELODY trials. 

Sampling period Amino acid substitutions in RSV F Prevalence in surveillance studies (%) 

Frequency 

Placebo  
n (%) 

Nirsevimab  
n (%) 

Total  
n (%) 

Phase 2b – RSV A 

Through 150 days post-dose   n = 1 n = 2 n = 3 

A103V 0.28 0 (0) 1 (50) 1 (33.3) 

G329R 0.07 1 (100) 1 (50) 2 (66.7) 

Nirsevimab binding site None 

Palivizumab binding site None 

Phase 2b – RSV B 

Through 150 days post-dose   n = 2 n = 2 n = 4 

F15L 99.57 2 (100) 2 (100) 4 (100) 

A103V 98.5 2 (100) 2 (100) 4 (100) 

L172Q 98.61 2 (100) 2 (100) 4 (100) 

S173L 98.36 2 (100) 2 (100) 4 (100) 

K191R 68.61 2 (100) 1 (50) 3 (75) 

I206M 68.89 2 (100) 1 (50) 3 (75) 

Q209R 68.18 2 (100) 1 (50) 3 (75) 

V365A 0.07 1 (50) 1 (50) 2 (50) 

Nirsevimab binding site None 

I206M 68.89 2 (100) 1 (50) 3 (75) 

Q209R 68.18 2 (100) 1 (50) 3 (75) 

Palivizumab binding site None 
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MELODY full cohort RSV A 

Through 150 days post-dose   n = 7 n = 5 n = 12 

T12I 6.75 1 (14.3) 1 (20) 2 (16.7) 

L15F 2.09 0 (0) 1 (20) 1 (8.3) 

S24F 0.45 0 (0) 1 (20) 1 (8.3) 

A103T 1.91 1 (14.3) 0 (0) 1 (8.3) 

N116S 0.1 1 (14.3) 0 (0) 1 (8.3) 

T122A 11.58 0 (0) 2 (40) 2 (16.7) 

T125A 0.21 0 (0) 1 (20) 1 (8.3) 

S276N 2.05 0 (0) 1 (20) 1 (8.3) 

A355V 0.24 0 (0) 1 (20) 1 (8.3) 

Nirsevimab binding site None 

Palivizumab binding site None 

151–360 days post-dose   n = 2 n = 2 n = 4 

T12I 6.75 1 (50) 0 (0) 1 (25) 

L20F 0.77 1 (50) 0 (0) 1 (25) 

I57V NA 0 (0) 1 (50) 1 (25) 

L111I 0.14 0 (0) 1 (50) 1 (25) 

T122A 11.58 1 (50) 2 (100) 3 (75) 

K123Q 3.62 1 (50) 1 (50) 2 (50) 

I384T 3.76 1 (50) 1 (50) 2 (50) 

Nirsevimab binding site None 

Palivizumab binding site None 

361–511 days post-dose   n = 1 n = 0 n = 1 

T122A 11.58 1 (100) 0 (0) 1 (100) 

K123Q 3.62 1 (100) 0 (0) 1 (100) 
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I384T 3.76 1 (100) 0 (0) 1 (100) 

Nirsevimab binding site None 

Palivizumab binding site None 

MELODY full cohort RSV B 

Through 150 days post-dose   n = 5 n = 0 n = 5 

F12I 0.07 2 (40) 0 (0) 2 (40) 

F15L 99.57 5 (100) 0 (0) 5 (100) 

A103V 98.5 5 (100) 0 (0) 5 (100) 

L172Q 98.61 5 (100) 0 (0) 5 (100) 

S173L 98.36 5 (100) 0 (0) 5 (100) 

S190N 2.79 4 (80) 0 (0) 4 (80) 

K191R 68.61 5 (100) 0 (0) 5 (100) 

I206M 68.89 5 (100) 0 (0) 5 (100) 

Q209R 68.18 5 (100) 0 (0) 5 (100) 

S211N 1.14 4 (80) 0 (0) 4 (80) 

S330A NA 1 (20) 0 (0) 1 (20) 

S389P 1.07 4 (80) 0 (0) 4 (80) 

N437I NA 1 (20) 0 (0) 1 (20) 

Nirsevimab binding site     

I206M 68.89 5 (100) 0 (0) 5 (100) 

Q209R 68.18 5 (100) 0 (0) 5 (100) 

S211N 1.14 4 (80) 0 (0) 4 (80) 

Palivizumab binding site None 

Major variants had ≥25% MAF in surveillance studies. Site Ø=AAs 62–96 and 195–227; Site II=AAs 254–277; non-EC regions: signal peptide=AAs 1–23; 
p27=AAs 110–136; transmembrane and intracellular domains=AAs 525–574; nirsevimab binding site=AAs 62–69 and 196–212; palivizumab binding site=AAs 
262–275. 
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AA, amino acid; EC, extracellular; MAF, molecular allele frequency; NA, not applicable (i.e. not observed); RSV, respiratory syncytial virus. 
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Supplementary Table S6 | Prevalence and frequency of all major variant substitutions observed for cases that met the exploratory case definition of 
hospitalization due to RSV non-LRTI in the Phase 2b and MELODY trials. 

Sampling period Amino acid substitutions in RSV F Prevalence in surveillance studies (%) 

Frequency 

Placebo  
n (%) 

Nirsevimab  
n (%) 

Total  
n (%) 

Phase 2b – RSV A 

Through 150 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

151–360 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

Phase 2b – RSV B 

Through 150 days post-dose Nirsevimab binding site None 

Palivizumab Binding Site None 

151–360 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

MELODY full cohort – RSV A 

Through 150 days post-dose   n = 0 n = 1 n = 1 

T12I 6.75 0 (0) 1 (100) 1 (100) 

S330T 0.03 0 (0) 1 (100) 1 (100) 

V360A NA 0 (0) 1 (100) 1 (100) 

A552T 0.14 0 (0) 1 (100) 1 (100) 

Nirsevimab binding site None 

Palivizumab binding site None 

151–360 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

MELODY full cohort – RSV B 
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Through 150 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

151–360 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

Major variants had ≥25% MAF in surveillance studies. Site Ø=AAs 62–96 and 195–227; Site II=AAs 254–277; non-EC regions: signal peptide=AAs 1–23; 
p27=AAs 110–136; transmembrane and intracellular domains=AAs 525–574; nirsevimab binding site=AAs 62–69 and 196–212; palivizumab binding site=AAs 
262–275. 

AA, amino acid; EC, extracellular; IC50, half maximal inhibitory concentration; MAF, molecular allele frequency; NA, not applicable (i.e. not observed); 
RSV, respiratory syncytial virus. 
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Supplementary Table S7 | Neutralization potency of nirsevimab and palivizumab on all major variant substitutions in the extracellular domain of the RSV A 
and RSV B F protein observed for cases that met the primary case definition in the Phase 2b and MELODY trials. 

Sampling period Amino acid substitutions Fold change in IC50 

Nirsevimab Palivizumab 

Phase 2b – RSV A 

Through 150 days post-dose S25N 2.47 1.94 

G71S QNS QNS 

V76I 1.23 0.88 

S99N 5.25 2.11 

A102S 1.41 0.94 

S213R 2.24 2.57 

K419E QNS QNS 

Nirsevimab binding site None 

Palivizumab binding site None 
151–360 days post-dose S190N 2.17 2.62 

Nirsevimab binding site None 

Palivizumab binding site None 

Phase 2b – RSV B 

Through 150 days post-dose I64T >496.28 5.19 

K68E >283.42 2.10 

A103V 0.89 1.76 

L172Q 1.12 2.26 

S173L 0.88 1.88 

K191R 1.26 2.73 

I206M 5.02 1.96 

N208S >386.60 1.81 
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Q209R 0.47 3.12 

S276N 2.04 2.55 

K327R 0.89 1.86 

E463D 1.39 2.12 

Nirsevimab binding site   

I64T >496.28 5.19 

K68E >283.42 2.10 

I206M 5.02 1.96 

N208S >386.60 1.81 

Q209R 0.47 3.12 

Palivizumab binding site None 

151–360 days post-dose Y33F 0.49 1.20 

A103V 0.89 1.76 

L172Q 1.12 2.26 

S173L 0.88 1.88 

K191R 1.26 2.73 

I206M 5.02 1.96 

Q209R 0.47 3.12 

Nirsevimab binding site   

I206M 5.02 1.96 

Q209R 0.47 3.12 

Palivizumab binding site None 

MELODY full cohort – RSV A 

Through 150 days post-dose A103T 1.0 1.0 

A107T 2.13 2.30 

V144I 1.14 1.13 
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T245N NA NA 

S255N NA NA 

S276N 1.0 1.0 

Q354R 2.12 1.93 

I384T 2.40 1.35 

V406I NA NA 

K419E QNS QNS 

D479N NA NA 

D486N NA NA 

Nirsevimab binding site None 

Palivizumab binding site None 

151–360 days post-dose I384T 2.40 1.35 

Nirsevimab binding site None 

Palivizumab binding site None 

361–511 days post-dose E378D 2.25 1.36 

I384T 2.40 1.35 

S443T NA NA 

Nirsevimab binding site None 

Palivizumab binding site None 

MELODY full cohort – RSV B 

Through 150 days post-dose T91N NA NA 

A103V 0.89 1.76 

L172Q 1.12 2.26 

S173L 0.88 1.88 

S190N QNS QNS 

K191R 1.26 2.73 
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L204S NA NA 

I206M 5.02 1.96 

Q209R 0.47 3.12 

S211N 1.24 1.86 

V239I NA NA 

K272R NA 41.80 

K327E NA 1.74 

V365I NA NA 

P376S NA NA 

S389P NA NA 

S436P NA NA 

T522A NA NA 

Nirsevimab binding site 

L204S NA NA 

I206M 5.02 1.96 

Q209R 0.47 3.12 

S211N 1.24 1.86 

Palivizumab binding site  

K272R NA 41.80 

151–360 days post-dose A103V 0.89 1.76 

L172Q 1.12 2.26 

S173L 0.88 1.88 

S190N QNS QNS 

K191R 1.26 2.73 

I206M 5.02 1.96 

Q209R 0.47 3.12 
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S211N 1.24 1.86 

S330T 0.81 1.89 

S389P NA NA 

Nirsevimab binding site  

I206M 5.02 1.96 

Q209R 0.47 3.12 

S211N 1.24 1.86 

Palivizumab binding site None 

361–511 days post-dose A103V 0.89 1.76 

L172Q 1.12 2.26 

S173L 0.88 1.88 

K191R 1.26 2.73 

I206M 5.02 1.96 

Q209R 0.47 3.12 

S330T 0.81 1.89 

Nirsevimab binding site  

I206M 5.02 1.96 

Q209R 0.47 3.12 

Palivizumab binding site None 

Major variants had ≥25% MAF in surveillance studies. Site Ø=AAs 62–96 and 195–227; Site II=AAs 254–277; non-EC regions: signal peptide=AAs 1–23; 
p27=AAs 110–136; transmembrane and intracellular domains=AAs 525–574; nirsevimab binding site=AAs 62–69 and 196–212; palivizumab binding site=AAs 
262–275. 

AA, amino acid; EC, extracellular; IC50, half maximal inhibitory concentration; MAF, molecular allele frequency; NA, not applicable (i.e. not observed); 
QNS, quantity not sufficient; RSV, respiratory syncytial virus.  
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Supplementary Table S8 | Neutralization potency of nirsevimab and palivizumab on all minor variant substitutions in the extracellular domain of the RSV A 
and RSV B F protein observed for cases that met the primary case definition in the Phase 2b and MELODY trials. 

Sampling period Amino acid substitutions in RSV F Fold change in IC50 

Nirsevimab Palivizumab 

Phase 2b – RSV A 

Through 150 days post-dose R49K NA NA 

Nirsevimab binding site None 

Palivizumab binding site None 

Phase 2b – RSV B 

Through 150 days post-dose L171M NA NA 

N208K >350.47 2.05 

L381F NA NA 

Y457H QNS QNS 

Nirsevimab binding site 

N208K >350.47 2.05 

Palivizumab binding site None 

MELODY full cohort – RSV A 

Through day 150 post-dose S105N 1.0 1.0 

N165S NA NA 

N228S NA NA 

V247L NA NA 

S276N 1.0 1.0 

N515H NA NA 

Nirsevimab binding site None 

Palivizumab binding site None 
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151–360 days post-dose K272E NA 41.80 

W341R NA NA 

A355V NA NA 

I384V 1.0 1.0 

N515H NA NA 

Nirsevimab binding site None 

Palivizumab binding site None 

K272E NA 41.80 

K42R NA NA 

361–511 days post-dose N67T NA NA 

A74T NA NA 

L78F NA NA 

S169N NA NA 

D200N NA NA 

K201N NA NA 

S213R 2.24 2.57 

N228S NA NA 

V247L NA NA 

Nirsevimab binding site  

N67T NA NA 

D200N NA NA 

K201N NA NA 

Palivizumab binding site None 

MELODY full cohort – RSV B 

Through 150 days post-dose I64T >496.28 5.19 

K65E NA NA 



33 

K68E >283.42 2.10 

N200Y NA NA 

N208I NA NA 

I475M NA NA 

Y477H NA NA 

Nirsevimab binding site  

I64T >496.28 5.19 

K65E NA NA 

K68E >283.42 2.10 

N200Y NA NA 

N208I NA NA 

Palivizumab binding site None 

151–360 days post-dose K87R NA NA 

Nirsevimab binding site None 

Palivizumab binding site None 

361–511 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

Minor variants had RSV A ≥4%–<25% MAF; RSV B ≥5%–<25% MAF in surveillance studies. Site Ø=AAs 62–96 and 195–227; Site II=AAs 254–277; non-EC 
regions: signal peptide=AAs 1–23; p27=AAs 110–136; transmembrane and intracellular domains=AAs 525–574; nirsevimab binding site=AAs 62–69 and  
196–212; palivizumab binding site=AAs 262–275. 

AA, amino acid; EC, extracellular; IC50, half maximal inhibitory concentration; MAF, molecular allele frequency; NA, not applicable (i.e., not observed); 
QNS, quantity not sufficient; RSV, respiratory syncytial virus. 
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Supplementary Table S9 | Neutralization potency of nirsevimab and palivizumab on all major variant substitutions in the extracellular domain of the RSV A 
and RSV B F protein observed for cases that met the secondary case definition in the Phase 2b and MELODY trials. 

Sampling period Amino acid substitutions in RSV F Fold change in IC50 

Nirsevimab Palivizumab 

Phase 2b – RSV A 

Through 150 days post-dose A102S 1.41 0.94 

S213R 2.24 2.57 

K419E QNS QNS 

Nirsevimab binding site None 

Palivizumab binding site None 

151–360 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

Phase 2b – RSV B 

Through 150 days post-dose I64T >496.28 5.19 

K68E >283.42 2.10 

A103V 0.89 1.76 

L172Q 1.12 2.26 

S173L 0.88 1.88 

K191R 1.26 2.73 

I206M 5.02 1.96 

N208S >386.60 1.81 

Q209R 0.47 3.12 

S276N 2.04 2.55 

K327R 0.89 1.86 

E463D 1.39 2.12 

Nirsevimab binding site None 
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I64T >496.28 5.19 

K68E >283.42 2.10 

I206M 5.02 1.96 

N208S >386.60 1.81 

Q209R 0.47 3.12 

Palivizumab binding site None 

151–360 days post-dose A103V 0.89 1.76 

L172Q 1.12 2.26 

S173L 0.88 1.88 

K191R 1.26 2.73 

I206M 5.02 1.96 

Q209R 0.47 3.12 

Nirsevimab binding site None 

I206M 5.02 1.96 

Q209R 0.47 3.12 

Palivizumab binding site None 

MELODY full cohort – RSV A 

Through 150 days post-dose A103T 1.0 1.0 

A107T 2.13 2.30 

S276N 1.0 1.0 

K419E QNS QNS 

D486N NA NA 

Nirsevimab binding site None 

Palivizumab binding site None 

151–360 days post-dose I384T 2.40 1.35 

Nirsevimab binding site None 
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Palivizumab binding site None 

361–511 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

MELODY full cohort – RSV B 

Through 150 days post-dose A103V 0.89 1.76 

L172Q 1.12 2.26 

S173L 0.88 1.88 

S190N NA NA 

K191R 1.26 2.73 

I206M 5.02 1.96 

Q209R 0.47 3.12 

S211N 1.24 1.86 

V239I NA NA 

K327E NA 1.74 

S389P NA NA 

S436P NA NA 

T522A NA NA 

Nirsevimab binding site   

I206M 5.02 1.96 

Q209R 0.47 3.12 

S211N 1.24 1.86 

Palivizumab binding site None 

151–360 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

361–511 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 
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Major variants had ≥25% MAF in surveillance studies. Site Ø=AAs 62–96 and 195–227; Site II=AAs 254–277; non-EC regions: signal peptide=AAs 1–23; 
p27=AAs 110–136; transmembrane and intracellular domains=AAs 525–574; nirsevimab binding site=AAs 62–69 and 196–212; palivizumab binding site=AAs 
262–275. 

AA, amino acid; EC, extracellular; IC50, half maximal inhibitory concentration; NA, not applicable (i.e. not observed); QNS, quantity not sufficient; 
RSV, respiratory syncytial virus. 
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Supplementary Table S10 | Neutralization potency of nirsevimab and palivizumab on all major variant substitutions in the extracellular domain of the RSV A 
and RSV B F protein observed for cases that met the exploratory case definition of RSV unscheduled event in the Phase 2b and MELODY trials. 

Sampling period Amino acid substitutions in RSV F Fold change in IC50 

Nirsevimab Palivizumab 

Phase 2b – RSV A 

Through 150 days post-dose K209R 0.93 1.01 

Nirsevimab binding site  

K209R 0.93 1.01 

Palivizumab binding site None 

151–360 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

Phase 2b – RSV B 

Through 150 days post-dose A103V 0.89 1.76 

L172Q 1.12 2.26 

S173L 0.88 1.88 

K191R 1.26 2.73 

I206M 5.02 1.96 

Q209R 0.47 3.12 

T518I 2.97 4.39 

Nirsevimab binding site  

I206M 5.02 1.96 

Q209R 0.47 3.12 

Palivizumab binding site None 

151–360 days post-dose A103V 0.89 1.76 

L172Q 1.12 2.26 

S173L 0.88 1.88 
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S190N QNS QNS 

K191R 1.26 2.73 

I206M 5.02 1.96 

Q209R 0.47 3.12 

S276N 2.04 2.55 

E463D 1.39 2.12 

Nirsevimab binding site  

I206M 5.02 1.96 

Q209R 0.47 3.12 

Palivizumab binding site None 

MELODY full cohort – RSV A 

Through 150 days post-dose A103T 1.0 1.0 

S276N 1.0 1.0 

N325Y 1.83 1.53 

S330T NA 1.07 

S362L NA NA 

K419N NA NA 

A518V 0.98 1.24 

Nirsevimab binding site None 

Palivizumab binding site None 

151–360 days post-dose E378D 2.25 1.36 

I384T 2.40 1.35 

Nirsevimab binding site None 

Palivizumab binding site None 

361–511 days post-dose S105N 1.0 1.0 

E497D NA NA 
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Nirsevimab binding site None 

Palivizumab binding site None 

MELODY full cohort – RSV B 

Through 150 days post-dose N99T NA NA 

A103V 0.89 1.76 

L172Q 1.12 2.26 

S173L 0.88 1.88 

S190N NA NA 

K191R 1.26 2.73 

I206M 5.02 1.96 

Q209R 0.47 3.12 

S211N 1.24 1.86 

S389P NA NA 

Nirsevimab binding site None 

I206M 5.02 1.96 

Q209R 0.47 3.12 

S211N 1.24 1.86 

Palivizumab binding site None 

151-360 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

361-511 days post-dose Nirsevimab binding site None 

Palivizumab binding site None 

Major variants had ≥25% MAF in surveillance studies. Site Ø=AAs 62–96 and 195–227; Site II=AAs 254–277; non-EC regions: signal peptide=AAs 1–23; 
p27=AAs 110–136; transmembrane and intracellular domains=AAs 525–574; nirsevimab binding site=AAs 62–69 and 196–212; palivizumab binding site=AAs 
262–275. 
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AA, amino acid; EC, extracellular; IC50, half maximal inhibitory concentration; MAF, molecular allele frequency; NA, not applicable (i.e. not observed); 
QNS, quality not sufficient; RSV, respiratory syncytial virus. 
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Supplementary Table S11 | Neutralization potency of nirsevimab and palivizumab on all major variant substitutions in the extracellular domain of the RSV A 
and RSV B F protein observed for cases that met the exploratory case definition of non-protocol defined LRTI outpatient event in the Phase 2b and MELODY 
trials. 

Sampling period Amino acid substitutions in RSV F Fold change in IC50 

Nirsevimab Palivizumab 

Phase 2b – RSV A 

Through 150 days post-dose A103V 2.18 1.53 

G329R 2.06 1.32 

Nirsevimab binding site None 

Palivizumab binding site None 

Phase 2b – RSV B 

Through 150 days post-dose A103V 0.89 1.76 

L172Q 1.12 2.26 

S173L 0.88 1.88 

K191R 1.26 2.73 

I206M 5.02 1.96 

Q209R 0.47 3.12 

V365A 0.79 0.95 

Nirsevimab binding site None 

I206M 5.02 1.96 

Q209R 0.47 3.12 

Palivizumab binding site None 

MELODY full cohort – RSV A 

Through 150 days post-dose A103T 1.0 1.0 

S276N 1.0 1.0 

A355V 1.73 1.88 
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Nirsevimab binding site None 

Palivizumab binding site None 

151–360 days post-dose I57V NA NA 

I384T 2.40 1.35 

Nirsevimab binding site None 

Palivizumab binding site None 

361–511 days post-dose I384T 2.40 1.35 

Nirsevimab binding Site None 

Palivizumab binding site None 

MELODY full cohort – RSV B 

Through 150 days post-dose A103V 0.89 1.76 

L172Q 1.12 2.26 

S173L 0.88 1.88 

S190N NA NA 

K191R 1.26 2.73 

I206M 5.02 1.96 

Q209R 0.47 3.12 

S211N 1.24 1.86 

S330A NA NA 

S389P NA NA 

N437I NA NA 

Nirsevimab binding site  

I206M 5.02 1.96 

Q209R 0.47 3.12 

S211N 1.24 1.86 

Palivizumab binding site None 
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Major variants had ≥25% MAF in surveillance studies. Site Ø=AAs 62–96 and 195–227; Site II=AAs 254–277; non-EC regions: signal peptide=AAs 1–23; 
p27=AAs 110–136; transmembrane and intracellular domains=AAs 525–574; nirsevimab binding site=AAs 62–69 and 196–212; palivizumab binding site=AAs 
262–275. 

AA, amino acid; EC, extracellular; IC50, half maximal inhibitory concentration; MAF, molecular allele frequency; NA, not applicable (i.e. not observed); 
QNS: quantity not sufficient; RSV, respiratory syncytial virus. 
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Supplementary Table S12 | Neutralization potency of nirsevimab and palivizumab on all major variant substitutions in the extracellular domain of the RSV A 
and RSV B F protein observed for cases that met the exploratory case definition of hospitalization due to RSV non-LRTI in the Phase 2b and MELODY trials. 

Sampling period Amino acid substitutions in RSV F 
Fold change in IC50 

Nirsevimab Palivizumab 

Phase 2b – RSV A 

Through 150 days post-dose 
Nirsevimab binding site None 

Palivizumab binding site None 

Phase 2b – RSV B 

Through 150 days post-dose 
Nirsevimab binding site None 

Palivizumab binding site None 

MELODY full cohort – RSV A 

Through 150 days post-dose 

S330T NA 1.07 

V360A NA NA 

Nirsevimab binding site None 

Palivizumab binding site None 

MELODY full cohort – RSV B 

Through 150 days post-dose 
Nirsevimab binding site None 

Palivizumab binding site None 

Major variants had ≥25% MAF in surveillance studies. Site Ø=AAs 62–96 and 195–227; Site II=AAs 254–277; non-EC regions: signal peptide=AAs 1–23; 
p27=AAs 110–136; transmembrane and intracellular domains=AAs 525–574; nirsevimab binding site=AAs 62–69 and 196–212; palivizumab binding site=AAs 
262–275. 

AA, amino acid; EC, extracellular; IC50, half maximal inhibitory concentration; MAF, molecular allele frequency; NA, not applicable (i.e. not observed); 
RSV, respiratory syncytial virus. 
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Supplementary Table S13 | Primer sequences used for qRT-PCR and genotyping. 

Oligonucleotide Sequence 5’ ---- 3' Final concentration, nM 

RSV A F1 forward CRAAATHARMTCTGGGGCAAA 1600 

RSV A F1 reverse CCARCARGGWGTATCWATWACACCAT 1600 

RSV A F2 forward TCAATGATATGCCTATAACAAATGATC 800 

RSV A F2 reverse CAAGCAATGACCTCKAATYTC 800 

RSV B F1 forward CGAAATTAAATCTGGGGCAAA 600 

RSV B F1 reverse CCAGCAAGGTGTATCAATTACACCAT 600 

RSV B F2 forward TCAATGATATGCCTATAACAAATGATC 600 

RSV B F2 reverse CAAGCAATGACCTCTAATCTC 600 

qRT-PCR, quantitative revere-transcriptase polymerase chain reaction; RSV, respiratory syncytial 
virus. 
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Supplementary Fig. S1 | CONSORT diagrams for A) Phase 2b and B) MELODY (full cohort) trials; any 
RSV infection. 

 
RSV cases shown are those with evaluable NGS data. For the Phase 2b trial, all infants received 
50 mg, regardless of weight. For MELODY, nirsevimab was administered according to the 
weight-banded dosing regimen (participants <5 kg received 50 mg and those ≥5 kg received 100 mg 
nirsevimab). 

NGS, next-generation sequencing; RSV, respiratory syncytial virus. 
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Supplementary Fig. S2 | Susceptibility of resistance-associated nirsevimab binding site substitutions 
N208S and K68E identified in Phase 2b and MELODY trials to neutralization by antibodies in serum 
from 17 healthy donors.  

 
**p<0.05. N208S vs N208, p=0.0028; I64T:K68E:I206M:Q209R vs I64:K68:I206:Q209, p = 0.2639. 

NT50 values were determined by fitting a four-parameter logistics model using GraphPad Prism 9.4.0. 
A paired statistical analysis of the corresponding recombinant viruses was performed using a 
two-tailed t-test. Multiple comparison analysis was not performed. 

ns, non-significant; NT50, half maximal neutralization titer. 
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Supplementary Fig. S3 | RSV viral titers in participants with resistance-associated substitutions in 
the Phase 2b and MELODY (primary cohort) studies, as determined by qRT-PCR. 

 
The blue and red dots represent CT values from individuals with N208S and I64T:K68E substitutions, 
respectively. Boxes indicate the 25th and 75th percentiles, the whiskers are 1.5x inter-quartile range. 
Filled yellow circles above the whiskers indicates where outliers for nirsevimab recipients fall. 
P-values were calculated using a two-sided Mann-Whitney test.  

CT, cycle threshold; qRT-PCR, quantitative revere-transcriptase polymerase chain reaction; 
RSV, respiratory syncytial virus.
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Supplementary Fig. S4 | RSV F protein site Ø conformational changes upon nirsevimab binding. 
(A) Structure and alignment of unbound F glycoprotein site Ø trimer from RSV B (dark green) in 
complex with nirsevimab (light gray), with largest conformational changes between unbound (dark 
gray) and bound states shown in angstroms (pink). (B) F glycoprotein RSV B monomers bound and 
unbound and (C) F glycoprotein RSV A monomers bound and unbound.  
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In (A) RSV B PDB ID: 5UDE1; nirsevimab PDB ID: 5UDD1. Site Ø residues Q209 and Q210 in both states 
are shown as sticks. Light blue arrows indicate the position of Q209 and Q210 in an unbound 
conformation. The measurements of Q209 and Q210 Cα atoms from unbound to bound states are 
shown as pink dashed lines, with the distance in angstroms also colored pink. Nirsevimab heavy and 
light chains are colored light gray. In (B) bound F glycoprotein RSV B monomers PDB ID: 5UDD1; 
unbound F glycoprotein RSV B monomers PDB ID: 5UDE1. In (C) bound F glycoprotein RSV A 
monomers PDB ID: 5UDC1; unbound F glycoprotein RSV B monomers PDB ID: 4MMU2. The RMSDs of 
each site Ø residue between bound and unbound states, as measured by Cα atom distance, were 
plotted following structural alignment. Residues with the largest conformational changes (Q209, 
K209, and Q210) are labeled with red text. Black dashed lines along the Y-axis indicate the all-atom 
RMSD of bound-unbound monomer alignment, with the value in (A) equal to 0.8 Å, and the value in 
(B) equal to 0.7 Å. All structural alignment, image capture, and distance measurements were 
conducted in PyMOL.  

PDB, Protein Data Bank; RMSD, root mean squared distance; RSV, respiratory syncytial virus. 
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Supplementary Fig. S5 | Proposed mechanism of decreased RSV B neutralization potency with 
nirsevimab binding site substitutions K68E and N208S.  

 
Red indicates electrostatics of the negatively charged pocket on nirsevimab. Green dashed lines 
indicate polar contacts. Red dashed lines are distance measurements. 

F, fusion protein; RSV, respiratory syncytial virus
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