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1. Introduction

On 31 March 2022, the MAH submitted final results of Study R10933-10987-COV-2069 involving
paediatric patients in accordance with Article 46 of Regulation (EC) No1901/2006, as amended.

These data are submitted as part of the post-authorisation measure 005. t
A short critical expert overview has also been provided. @

.9
N
o>

The MAH stated that Study R10933-10987-COV-2069 is part of a clinical deve t program.

2. Scientific discussion

2.1. Information on the development program

2.2. Information on the pharmaceutical formulation ng%d in the study

There is no specific paediatric formulation. Each of the casirivimab and@vimab formulated drug
substances (FDS) consist of purified protein in an aqueous buffered golution, containing L-histidine, pH
6.0, sucrose and polysorbate 80. Casirivmab and imdevimab dru ucts are supplied as liquid
solutions for intravenous (IV) and SC administrations. The DPs a@eservative-free and non-
pyrogenic.

2.3. Clinical aspects Q

2.3.1. Introduction \O

This report covers the following post—authorisatior@nmitments undertaken by the MAH:

Submission of final results of Study R10933-1 -COV-2069 involving paediatric patients in
accordance with Art.46 of the paediatric regulation and to address the commitment which arose from
the original marketing authorization (EM -005814) as reported in the CHMP list of questions
dated 16th September 2021. This study Wwag a part of the PIP procedures EMEA-002964-PIP01-21-M01
and EMEA-002965-PIP01-21-M01 (Stu - R19033-10987-C0OV-2069: Phase 3, Randomized,
Double-Blind, Placebo-Controlled ssessing the Efficacy and Safety of Anti-Spike SARS-CoV-2
Monoclonal Antibodies in Preventi RS-CoV-2 Infection in Household Contacts of Individuals
Infected with SARS-CoV-2.

The final analysis for Study GQH/; 069, reported in clinical study report (CSR) Addendum (#2),
presents the completed 7- follow-up period efficacy results and 8-month safety data of a single
subcutaneous (SC) admini ion of casirivimab / imdevimab 1200 mg on the prevention of SARS
CoV-2 infections (oveNgand ymptomatic infections) in participants who were uninfected at baseline
(Cohort A) and partj s who were asymptomatic and SARS-COV-2 positive at baseline (Cohort B).
The analyses preé&n this addendum are based on the final database lock date of 4 November

2021. R

Findings fronﬁ}cov-zow study have been previously presented in two separate reports prior to
completiﬂ\ study:

° @ iginal COV-2069 Primary Analysis CSR (dated 15 Jun 2021) provided the final primary
analy the primary and key secondary endpoints at Day 29 (end of the efficacy assessment period
[E Wdings were presented on two distinct study populations: Cohort A analyses evaluated

i t prevention in participants who were uninfected at baseline, and Cohort B focused on early
tréatment to prevent symptomatic progression in participants with asymptomatic infection at baseline.
A total of 3029 participants were randomized and enrolled in Cohort A (N = 2621) and Cohort B (N =
314). Efficacy data for primary and secondary endpoints up to the cutoff date of 11 Mar 2021 were
included. The safety population included all participants randomized through 28 January 2021.
Additional 554 participants randomized between the study start date through 16 October 2020 were
included in the administrative assessment
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° Subsequently, a Primary Analysis CSR Addendum (#1) (dated 29 Sep 2021) was submitted to
summarize the cumulative key efficacy and safety results for all enrolled participants up to the data
cut-off of 1 July 2021, which includes an additional 269 participants enrolled in Cohort A and Cohort B
after the data cut-off for the original Primary Analysis CSR. The results for CSR Addendum #1 were
considered a sensitivity analysis of the findings presented in the Primary Analysis CSR and
corroborated the efficacy and safety conclusions from the primary analysis for the study. t

2.3.2. Clinical study

Study R10933-10987-COV-2069: Phase 3, Randomized, Double-Blind, Placebﬁ%rolled
Study Assessing the Efficacy and Safety of Anti-Spike SARS-CoV-2 Monoclon&\ ibodies in
Preventing SARS-CoV-2 Infection in Household Contacts of Individuals In with SARS-
CoV-2

Methodology Q

Adults and adolescents (age > 12 years) who were household contacts of th&first household member
known to be infected with SARS-CoV-2 infection (index case), but who emselves either not
infected or asymptomatic (having no active respiratory or non-respiratén mptoms consistent with
COVID-19) at the time of screening. In this study, the participant myst e been sharing the same
residence as the index case and must have had a close exposure tc{e index case.

Eligible participants were randomized 1:1 to receive a single dos lacebo or casirivimab +
imdevimab on Day 1. Randomization was performed on an in al participant basis and was
stratified by local diagnostic assay for SARS-CoV-2 and ag groups. However, for analysis,
cohort allocation was based on results from the central Ia%ry assessment of SARS-CoV-2 RT-qPCR
status at baseline: participants who were negative for S@- oV-2 (i.e., uninfected) were allocated to
Cohort A, and participants who were positive for SARS; 2 (i.e., with asymptomatic infection) were
allocated to Cohort B. Each cohort was further subdivided based on baseline serology results from the
central laboratory. To rule-out prior SARS-CoV-2 j tion, participants were assessed for the presence
of serum anti-SARS-CoV-2 antibodies indicativ or infection: anti-spike [S1] IgA, anti-spike [S1]
IgG, and antinucleocapsid IgG. Participants w%nsidered seronegative if all available serology tests
were negative, seropositive if any of the tests wére positive, or sero-undetermined if results were
missing or inconclusive %

No specific paediatric formulation was Qﬂn Study COV-2069. Both adult and adolescent participants
(i.e., age > 12 years) received a s'n@se 1200 mg casirivimab+imdevimab (600 mg per mAb) or
single dose matching placebo, ad i ed as 4 SC injections in the abdomen or thigh. For adults and
paediatric participants > 10 kg in ators had the option to use an infusion pump for SC
administration of study drug co@-\ing the combined volume with both mAbs.

For each participant, the studwcomprised three periods: a 1-day screening/baseline period, a 1-month
EAP, and a 7-month follo period. During the EAP, nasopharyngeal (NP) swab samples for analysis
of SARSCoV-2 RT-gPCR (test#) were collected for all participants weekly. The primary efficacy endpoint
was assessed by RT—%%/by the central laboratory up to Day 29 (end of EAP). During the follow-up
period, only partici ho were RT-gPCR positive and participants who became symptomatic with
COVID-19 would e to have weekly NP swab samples collected. Assessments continued until
there were twe c@cutive negative (> 24 hours) RT-qPCR results or until the end of study visit.

Study Pagti pants

In this st \375 participants were screened. A total of 3298 participants were randomized, of whom
3270 we ated: 2867 in Cohort A; 335 in Cohort B; 1 in Cohort 1A2; and 67 in the SARS-CoV-2
ined group3 (refer to CSR Addendum #2, Study COV-2069, Table 1). A total of 94.2% of

ts completed the end of study visit at the time of the study completion.

ohort A, adolescents (age > 12 to < 18 years) comprised a total of 74/1683 (4.4%) participants in
the efficacy analysis and 98/2867 (3.4%) participants in the safety analysis (Table 1). In addition, a
10-year-old paediatric participant was enrolled into Cohort Al (placebo group, baseline-seropositive).
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Table 1 Paediatric Patients — Cohort A

seronegative mFAS-A population
REGN10933+

Age -Group [‘fea rs:,’ n PIac&hQ REGN1 DSE? T'ﬂ't-al b
(%) (N=8B42) (N=B41) (N=1 E@
=12t0 <18 34 (4.0%) 40 (4.8%) 4 (%

SAF-A population i\
Age Group (Years), n Placebo REGN10933+ otal
(%) (N=1428) REGN10987 Q =2867)

(N=1433) g(v

=12t0 <18 47 (3.3%) 21 (3.5%) \) 98 (3.4%)
Source: Table 4 and Table 5 Addendum #2 CSR @

mFAS=Modified full analysis set SAF =S5afety analysis set

S

In Cohort B, adolescents (age > 12 to < 18 years) comprised t@/of 28/225 (12.4%) participants in
the efficacy analysis and 43/335 (12.8%) participants in the @ analysis (Table 2).

Table 2 Paediatric Patients — Cnhct\o

seronegative F@-B population
6 REGN10933+

Age Group (Years), n Placeth REGN10987 Total
(%a) (N=138) (N=109) (N=225)
>121t0 <18 12 @'0 b) 16 (14.7%) 28 (12 4%)
SAF-B population
Age Group (Years), n cebo REGN10933+ Total
(%e) (N=170) REGN10987 (N=335)
O (N=185)
>121t0 <18 { 20 (11.8%) 23 (13.9%) 43 (12 8%)

Source: Table 7 an ble 8 Addendum #2 CSR
mFAS=ModifiedNull analysis set; SAF =3afety analysis set

N
Results AN
Overvief &ety

Safety i lescent Participants Who Were Uninfected at Baseline (Cohort A)

Ad r@nts in Paediatric Participants (SAF-A and SAF-A1) Cohort A included paediatric participants (=12 years
an years of age; termed adolescents). In addition, a 10-year-old paediatric participant was enrolled into

rt A1 (placebo group, baseline-seropositive) and did not experience any TEAEs during the study.

In cohort A, the proportion of paediatric participants with TEAEs of Asymptomatic COVID-19
andCOVID-19 were significantly higher in the placebo group than the casirivimab+imdevimab group
(Table below). Conversely, the proportion of pediatric participants with TEAEs of Injection site reaction
(ISR) was higher in the casirivimab + imdevimab group compared to placebo although comparable to
adult participants. Overall, the types of TEAEs experienced by adolescent participants were similar to
those observed in the adult population.
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TEAEs experienced by >1 paediatric participant were:

° Placebo group: Asymptomatic COVID-19, COVID-19, Nasal congestion, and Headache
° Casirivimab+imdevimab group: ISR, Asymptomatic COVID19, Cough, Oropharyngeal pain, and
Ligament sprain
Table 3 . - @
Summary of TEAFE: (PT =1 Pediatic Participant) by Age Group, S0C and
PT During the Overall Study Period (SAF-A) . \@
Age =12 to <18 vears Ape =18 years A‘
\ Y4
Primary System Organ Class Placeho E10933+R10987 Placebo Rlﬂ?@?
Preferred Term (N=4T) (=51 (MN=1381) %
Suhjects with at laast one TEAE 18 (38.3%) 16(31.4%) 494 (35.8%) 3 ]
Infections and infestations 13 27.7%) 8 (15.7%) 309 22.4%) @ (13.3%)
Asymptomatic COVID-19 9(19.1%) 3(5.9%) 110 (8.0%) 68 (4.9%)
COVID-19 4 (B.3%) 0 145 (10585 202 1%)
Uhinary tract infection 1{2.1%) 0 25 (LRS%) 22 (1.6%)
Upper respiratory tract infection 1{2.1%) 0 15 @ 14 (1.0%)

EMA/902731/2022 Page 6/27



Age =12 to <18 years Age =18 years
Primary System Orzan Class Placebe  R10933-E10987  Placebo R10933+R10987
Preferred Term (=4T) (N=F1) (N=1381) (N=138%)
Viral mfechon 0 12.0%) 3{02%) 6 (04%)
Cellulihs 0 12.0%) 1 (=0.1%) 1 (=0.1%)
Gastroentertis 1Q21%) 12.0%) 3(02%) 1 (=0.1%)
Pharyngitis 1321%) 12.0%) 3(02%) 1 [-::Cl 1%}
Pharwngitis strepiococcal 1] 1 20%) 0
General disorders and admimstration ste 121%) T(13.7) 83 (6.0%) a7 l{'? %) %
Injection site reaction 1Q21%) 5(98%) 25 (1L8%) 55 (4.0%) {
Fatigne 0 12.0%) 272.0%) 17(1.2%
Pain 0 12.0%) 13 (0.9%) 120
Pyrexia 0 120%) 11 (0.B%) 11 y)
Chest pamn 0 120%) 3(02%)
Respiratory, thoracic and mediastnal 4(B5%) I (59%) 64 (4.6%) )
disorders
Cough 0 2(39%) 21 (1.5%) 8(2.7%)
Masal congestion 2(43%) 12.0%) 19 (1.4%) 27(1.5%)
Oropharyngeal pam 121%) 2(39%) 25018 27(1.5%)
Dyspooea 0 120%) - ) 8 (0.6%)
Epistaas 1Q21%) 0 4(03%)
Nervous system disorders 3{6.4%) 120%) 405 52.(3.7%%)
Headache 2(43%) 12.0%) ) 38 (2.7%%)
Dizzmess 1321%) 0 Q{ﬂ.ﬂ-ﬁ] T(D5%)
Presyncope 121%) 0 1 (=0.1%) 1 {=0.1%)
Gastromtestinal disorders 0 1 11@ 43 (3.1%) 35 (24%)
Mausea 0 1200 14 (1L.0%) 1000, 7%)
Dharrhoea 0 4 12 (0.9%5) 10 (0. 7%
Injury, poisoming and procedural 3(64%) 209 32(23%)
complications
Ankle fractmre 121%) Q 0 2{0.1%)
Ligament injury 121 0 1 (=0.1%)
Anmimal bite 1 0 1 (=0.1%)
Ligament spraim 2 (3_9%} 2({0.1%) 0
Mhusculoskeletal and connectrve fissue Q 4(78%) 37T 25 (1.8%)
disorders
Back pain b 0 120%) B(0.6%) 5(04%)
Arthralgza 0 12.0%) B (0.6%) 2{0.1%)
Costochondnitis O 0 12.0%) 0 1 (=0.1%)
Seohosis ( 0 120%) 0
Skin and subcutaneous fissee 1Q21%) 0 16 (1.2%) 200 (1.4%)
Eezema 1321%) 0 0 1 (=0.1%)
Metabolism and nnntuthh-s 121%) 0 B(0D.6%) 16 (1.2%)
7 121%) 0 2(01%) 1 (=0.1%)
Psychiatric & 121%) 0 18 (1.3%) 1000, 7%)

Ky,
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Age =12 to <18 vears Age =18 vears

Primary System Organ Clas: Placebo E10933-E10087 Placeho E10933+R10987

Preferred Term (IN=4T) N=E1) (N=1381) (N=138%8)

Attention deficit hyperactvaty 1(2.1%) 0 0 2(01%)

disorder
Hepatohbiary disordars 1{2.1%) 0 2(0.1%:) 2(0.1%)

Hyperbilnubmaenua 1(2.1%) 0 0 0 @
Ear and labyrmth disorders 1(2.1%) 0 4(0.3%) 1 (=0.1%)

Vertigo 1 {2.1%) 1 1 (=0.1%) 1 {=0.1%) * %
Tiote: Diata from all treated parficpants are mcladed \
MedDFA (Wersion 24.0) coding dictionary applied. {

A subject who reported 2 or more TEAFE: with the same preferred term is coumted only once for that term

A sulbject who reported 2 or more TEAFs with diffevent preferred tenms within the same system organ class is coumted only

in that system orzan class.
Source: PTT 14.7.1.23¢ Q

Similar to adults, the majority of TEAEs in the cohort A paediatric populatio mild or moderate in
severity (i.e., grade 1 or grade 2) (Table below). 0

One adolescent participant reported a Grade 3 TEAE of bone fracture in lacebo group. No other
adolescent participant reported Grade 3 or Grade 4 TEAEs during tr()verall study period.

Table 4 Summary of TEAFE Severity by Age Group During th&@:ﬁ Study Period

(SAF-A)
O\

Age=1? to <18 years A‘ Age =18 years

N/
Placebo mmam&\ Flacebo R10933+E10987

(N=4T) (N=5 (v=1381) (N=138%)
Mumber of subjects with at least
one TEAE
Total 18 (38.3%) @"f{] 494 (35.8%%) 389 (28.0%)
Grade 1 13 (27.7%) 10 (19.6%) 371 (26.9%%) 274 (19.7%)
Grade 2 4 (B.5%) & (11.8%) 04 (6.8%) 89 (6.4%)
Grade 3 1(2.1%) Q 0 25 (1.8%) 21 (L.5%)

Mote: Diata from all treated participants are
A subject who reported 2 or more TEAE: with severity was counted in the most severs category.
Sowurce: FTT 14.7.1.3.3¢

Grade 4 0 0 2 (0.1%) 2(0.1%)
Grade 5 E 0 2 (0.1%) 3 (02%)

Safety in Adolescent Parti nts with Asymptomatic Infection at Baseline (Cohort B)

Paediatric participants in coho ncluded adolescent participants only (age 212 to <18 years). No participant<12
years of age enrolled in ort B.

COVID-19 was the EAE reported by >1 paediatric participant during the study. Regardless of age
group in cohort cidence of COVID-19 was higher in the placebo group than the
casirivimab+i imab group.

O
<
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Table 5

Group During the Overall Study Period (SAF-B)

Summary of TEAEs (PT =1 Pediatric Participant) by SOC, PT, and Age

Age =12 to <18 vears Age =18 vears
R10933+ R10933+ t

Primary System Organ Class Placebo E10987 Placebo R10937

Preferred Term (N=20) (N=13) (N=150) (N=142)
Subjects with at least one TEAE 11 (55.0%) 3(13.0%) TT(51.3%)  57(40.1%) @

& q ,
Are =11 to <18 vears Aze =18 vears \
R10933+ R10933+

Primary System Organ Class Placebo RI109287 Placebo Rl02

Preferred Term =10 =23 {N=150) v
Infections and infestafions 10 (50.0%:) 3 (13.0%3) 62 (41.3%) 1963)

COVID-19 10(50.0%) 3 (13.0%5) 48 (32.0%%) %

Urinary tract infection 1 (5.0%) L] 5(33%) &T"u}
General disorders and adminizhetion site condifions 1 (5.0%) 0 5(33%) {7.0°%)

Pyrexia 1 (5.0%) L] o @ 1{0.7%E)
Gastrointestinal disorders 0 1{4.3%) 2(13%) 32.1%)

Vomifing 0 1(4.3%) ﬁ 1]
Injuery, poisening and procedural conplications 0 2(8.7%) @ i) 3(2.1%)

Joint injury 0 1(4.3%) 0

WVaccination complication 0 1(4.3%) L]
Skin and subcutaneons Hsme disorders 1 (5.0%) 1] 3.3%) 2(1.4%5)

Acne 0 L]

Note: Data from all weated participants are inchaded

MeADRA (Version 24.0) coding dictionary spphisd.

1 (5.0%) ﬂQ‘

A subject who reported 2 or more TEAESs with the same preferred term is for that term.
A subject who reported 2 or more TEAE: with different prefemred terms within system organ class is commred only once

in that system organ class.

Source: PTT 14.7.1.2.10c
No adolescent participant in cohort B reported@e >3 TEAEs during the overall study period

Table 6 Summary of TEAE Severity by A@nﬂp During the Overall Study Period

(SAF-B)
- —-
=12 to <18 vears Age =18 years
cebo R10933+R10987 Placebo E10933+R10987
( =20 N=13) (N=10) (N=141}
Mumber of subjects with at least
ons TEAE
Total 11 (55.0%) 3 (13.0%) T7{31.3%) 57 (40.1%)
Grade 1 11 (55.0%) 2(B.T%) 50 (33.3%) 49 (34 5%)
Grade 2 0 1(43%) 21 (14.0%%) 6 {42%)
Grade 3 @ ] 0 6 (4.0%) 2(14%)
Grade 4 ] 0 0 0
Grade 5 0 0 0 0
HMote: Diata from all ants are inchaded.
A subject who more TEAE: with different severity was counted in the most severe category.
Sonmoce: PTTel4.

Overall, pes and severity of TEAEs experienced by adolescent participants were similar to those
experi by adults in the study.
(o) Efficacy

S ortive exploratory analyses conducted in the paediatric participant population in cohort A was
performed.

Treatment with casirivimab+imdevimab resulted in a relative risk reduction for symptomatic SARS-
CoV-2 infections (COVID-19) similar to that in baseline-seronegative participants (81.2% compared to
placebo) in paediatric (=12 to <18 years old) participants (100% compared to placebo).

EMA/902731/2022 Page 9/27



Treatment with casirivimab+imdevimab resulted in a relative risk reduction for all SARS-CoV-2
infections (asymptomatic and symptomatic) similar to that in baseline-seronegative participants
(68.2% compared to placebo) for paediatric (=12 years to <18 years old) participants 74.5%
compared to placebo).

Efficacy Analyses in Participants Regardless of Baseline Serostatus

Treatment with casirivimab+imdevimab resulted in a relative risk reduction for symptomatic S@
CoV-2 infections (COVID-19) in participants regardless of baseline serostatus (79.7% com (0]
placebo) (Table below) similar to that in baseline-seronegative participants (81.2% com (o]
placebo);

0\
Table 7 Proportion of Subjects who have Symptomatic RT-qPCE Confirmed O

SARS-Co'V-2 Infection (Broad Term) by Central Lab or Local Lab durin
the Study: Raw Data Descriptive (Randomized Subjects in Cohort A

Regardless of Baseline Serostatus) 0
Placebo RII{JQS!%FQE?
(IN=1143) N=1174)
M1 (%) M1 (%)
Proportion of subjects meeting the criteria 12001143 (10.5%) AT (2130
Rizk reduction vs Placebo 79. 7%
=12 years to <18 years 447 (8.5%) Q 52
Fask reduction vs Placebo 100.0%
=18 years 1161096 (10.6%) 251122 2.2%%)
Fisk reduction vs Placebo £\ T8.0%

mFAS-A: modified full analy=is set for cohort &

Mote: For efficacy analy=is, 554 subjects m cohort A who were m the EW‘E assessment are excluded.
Sowrce: PTT 14623133

infections (asymptomatic and symptomatic) f afticipants regardless of baseline serostatus (64.4%
compared to placebo) (Table below) similar,to that in baseline-seronegative participants (68.2%
compared to placebo). :K/

Table 8 Proportion of Subjects wh T-qPCR Confirmed SARS-CoV-2
Infection (Regardless of 53 ms) by Central Lab or Local Lab during the
Study: Raw Data Desc ‘e (Randomized Subjects in Cohort A)

Treatment with casirivimab+imdevimab resulﬁrelative risk reduction for all SARS-CoV-2

é Placebo R10933+R10987
b

(1=1143) MN=1174)
n'N1 %) n™1 (%)
Propoertion of subjects I@Iﬂe criteria 19771143 (17.2%4) TE1174 (6.1%)
Fisk reduchon ve P 64 4%
=12 years to <18 12447 (25.5%) 352 (5.8%)
Fusk reduction o 774%

=18 years \ 185/1096 (16.9%) 6971122 (6.1%)
Risk %1 Placebo 63.6%
Nata: f:& ysis, 554 mubjects in cohort A whe were in the admimstrative assessment are excluded

mFAS-A: L finll analysis set for cohort 4
Source:

QQJ

23122

Assessor’'s comment

Very few adolescents are included in Cohort B. The efficacy data are not provided by age i.e. > 12 <
18 years and > 18 years. For completeness, please provide these data.

No results in seropositive patients were provided. Please provide efficacy results separately for
seronegative and seropositive subjects.
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Clinical Pharmacology

Key clinical pharmacokinetics results for adolescent participants are listed below:

As of the final database lock (DBL) for this PK analysis, a total of 3270 subjects (3125 adults, 144 adolescef
paediatric participant [< 12 years]) were allocated to 1 of 4 cohorts based on age (subjects = 12 years in Co
B; and subjects < 12 years in Cohort A1) and SARS-CoV-2 infection status at baseline (negative subjectsst
and A1; positive subjects in Cohort B and B1), as measured by central laboratory SARS-CoV-2 RT -qPCR.

All subjects = 12 years were randomized to receive a single 1200 mg SC dose of casirivimab +imdeyi or placebo
in a 1:1 ratio per cohort. Of the 3270 participants who were in the safety analysis set, 295 participghts'were included
in the PK analysis set (PKAS). O

Table 9 Accounting of Subjects by Analysis Set, Subset, Age Group and Treatm@
Group in Subjects with Household Contact Exposure to Individuals wit
SARS-CaV-2 Infection (Study R10933-10987-COV-2069, [SAF])

Placeho Casirivimal b—l—]:mde&b 1200 mg SC
Sentinel Safety Sentinel Safety
Subset Subset Other ‘Orverall Subser Subset her Owverall
Amnalysis Set N (%4) N (%) NV (%0) (i) ¥ (@) N (% (%4%) MN(%)
SAF 15(100%2)  192(100%2) 1436(100%) 1643(100%) 16(100%%) 177( 14340100%) 1627(100%%)
Pediatrics 106.7%a) [} 694 B%%) O 3%) o TS(5.2%) 754 .6%)
== 12 yr o o 6904 834) GO 2% o TS(5.2%) TS4.6%)
=12 yr 1(6.7%4) o o 1(=0.1%) ] o 0
Adults 14093.3%2)  192(100%) 1367(952%) 1573(95.7%) 16(100%) @ﬂa 1359(94.8%) 1552(95 49%)
Pregnant o 1(0.5%0) 300.3%) G0 4%0) ] o B(0.6%) B(D.5%)
women
PEAS MNA MNA MNA ™A 1 ) 96.0%) 109(7.6%) 2935(18.1%)
Pediatrics NA NA NA NA o T2(5.0%) T4 4%%)
==12yr MA MA MA ™A o o T25.0%) T2(4.4%%)
=12 ¥yT NA MNA NA ™A 0 ] ] 0
Adults NA NA NA ™A 002%)  170(96.0%4) 3T(2.6%0) 223(13.7%%)
Pregnant ™NA ™A MNA ™A 0 0 o [
women O
ADA-Casirivimoab  13(86.7%2) 188(97.9%) 1405(97.8%) 1606097 /2ail6(100%:) 172(97.2%94) 1407(98.1%) 1595(98.0%)
Pediatrics (] o G6B(4.73%) & o) o o T2(5.0%) T2(4.4%%)
== 12yt o o 6B(4.73%) 6804. 1% o o T2(5.0%) T2(44%%)
=12 yr o o o (o] 0 0 o [
Adults 13(86.7%%) 188(97.9%) 1337(93.1%) %.6%} 160100%) 172(97.2%%) 1335(93.1%) 1523(93.6%)
Pregnant [ 1(0.5%) S(0.3%) A%y o o E(0.6%) B(0.5%)

WOoImen
ADA Imdevimab  13(86.7%) 188(97.99%) 140597 824 7.7%) 16(100%) 172(97.294) 1407(98.1%) 1595(98.0%)
Pediatrics 0 o 6804 6814 1%) 0 0 TAS0%)  T2(4.4%)

==12y1 0 0 68 68(4.1%) 0 0 T2A5.0%)  T2(4.4%)
=12vyr o 0 0 0 0 0 0
Adults 13(86 72%) 188(979%) 13 3 1538093 6%) 16(100%) 172(97.2%) 1335(93 1%) 1523(93 6%)
Pregnant [ 100.5%) o) 6(0-4%) 0 0 8(0.6%) 8(0.5%%)
WwWomen
NAb-Casirivimab  13(86.7%%) 188(9?.9%@(97_8‘}’.) 1606(97.7%) 16(100%) 172(97.2%%) 1405(98.0%) 1593(97.9%)
Pediatrics [ o 84 T90) 68(4.1%) 0 0 TA5.0%)  72(4.4%)
==12yr 0 0 684 T98) 6804 1%) 0 0 TAS0%)  T2(4.4%)
=12yt 0 ) 0 0
Adults 13(B6.794) 182(@MDM, 1337(93.1%0) 1538(93.6%) 16(100%) 172(97.22%) 1333(93.0%) 1521(93.5%)
Pregnant [ 3] 500.3%) 600.4%5) 0 0 8(0.6%) 8(0.5%)
WwWomen
NAb-Imdevinab 13(86 T9) 188(97 95 1405(97.8%) 1606(97 7%) 16(100%) 172(97.2%:) 1405(98.0%) 1593(97 9%)
Pediatrics [ 0 68(4.792) 68(4.1%) 0 0 TA5.0%)  T2(4.4%)
=124z o\ 0 68(4.79) 68(4.1%) 0 0 TA5.0%)  T2(4.4%)
< 12vyr 0 0 0 0 0 0 0
Adults 13(8%@3{9?.9%} 1337(93.1%) 1538(93.6%) 16(100%) 172(97.2%%) 1333(93.0%) 1521(93.5%)
Pregnant 1(0.5%) S(039%) E(0-4%%) 0 0 8(0.6%) 8(05%%)
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Placebo Casirivimab+Imdevimab 1200 mg SC

Sentinel Safety Sentinel Safety
Subset Subset Other Overall Subset Subset Other Owerall
Analysis Set N (%) N (%) N (%) N(%) N (%0) N (%) N (%) N(%)
CRAS NA NA NA NA 16{100%) 167(94.4%) 108(7.5%) 291(47.9%)
Pediatrics NA NA NA NA 0 0 T1(5.0%) 7 )
==12vr NA NA NA NA 0 0 T1(5.0%) 1 a)
<12 vyr NA NA NA NA 0 0 0 Q 0
Adults NA NA NA NA 16{100%) 167(94.4%) 37(2.6% )2 5%)
Pregnant NA NA NA NA 0 0 e 0

Wotmet

N = Number of subjects; ADA = Anti-drug antibody; CRAS = Concentration-response analysis sef; NA =

NAb = Neuvtralizing antibodv; PKAS = Pharmacolunetic analysis set; SAF = Safety analvsis set; Other = A er subjects
(Subset 3)
Note: PK samples from placebo patients are not analyzed. Percentages are based on the total in the i vsis sef. See

Section 2.3 for definitions of analysis populations.

There were three defined subsets for participants = 12 years: sentinel (s 1) with dense
pharmacokinetics (PK) sampling; safety (subset 2) with sparse PK sam@ and all other subjects
(subset 3) for which no samples for PK were collected. Paediatric partici ts < 12 years were to be
randomized to receive a single dose of casirivimab+imdevimab (SGJ[408, 792, or 1200 mg] or
intramuscular [48, 96, or 144 mg]; weigh-tiered dose) or placeb 1:1 ratio per cohort. There were
initially two defined subsets for participants < 12 years: paedi r@ntinel (subset 4) with sparse PK
sampling schedule, and all other paediatric participants (subs with sparse PK sampling schedule.
However, only 1 paediatric participant < 12 years was enr e sentinel subset, in Cohort A1,

and received placebo SC.

Table 10
Summary of Concentrations of Total ivimabh, Imdevimab and
Casirivimab+Imdevimab in Serum by e in Pediatric Subjects with
Household Contact Exposure to Infliyiduals with SARS-CoV-2 Infection
(Study R10933-10987-COV-2089, [PKAS])
Casirivimab+ Imdevimab 1200
Casirivimab Imdevimab 600 mg SC mg SC
N= N=T2) N=T2)
Nominal Sampling Time
(Davs) n '@an (5D) n Adean (SD) n Adean (SD)
Weight ==20kg to <= 40 kg \
0 0(—) 1 0(—) 1 0(—)
28 97.8 (—-) 1 73.8 (—) 1 172 ()
12 8.53 () 1 4.44 () 1 13.0 (—)
224 \ 1 107 () 1 0328 () 1 140 (=)
Weight == 40 kg
0 65 0.660 (5.32) 65 0.582 (4.69) 85 1.24 (10.0)
21 1 39.3 () 1 31.7 (- 1 710 (—)
28 63 450 (145 63 36.7(13.3) 3 8170278
12 o 66 6.78 (3.89) 66 411 2.58) 66 109 (6.37)
140 AN 1 0.490 (—) 1 0¢—) 1 0.490 (—)
24 * [ 1.19 (1.66) L) 0.541 (1.02) 54 1.73 (2.66)
N=" jects; n = Number of subjects at each timepoint; SD = Standard deviation; PKAS = Pharmacokinetic analysis
sef
MNote: set to 0. Combined concentrations (total casinvimab-total imdervimab) were calculated only when both the

155IE,
Th ImllQntration over time profiles for total casirivimab and total imdevimab following SC
niStration were similar to each other and were characterized by an initial absorption phase
(adults) followed by a mono-exponential elimination phase.
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Figure 1

Mean (+SD) Concentrations of Casirivimab, Imdevimab, and
Casirivimab+Imdevimab in Serum by Nominal Time and Body Weight
Category in Pediatric and Adult Subjects with Household Contact Exposure
to Individuals with SARS-CoV-2 Infection (Study R10933-10987-COV-2069,

Log-Scaled, PKAS) b
(\

WIAISED) (B0

LLOO=0.1856

%

Concentration {mgiL)
I
QeGP R0 ]

LLO0-0.15685

1
QEUNABPLL] [B]0] HEBWILALISED (€101

; I . _LLQU_Olﬁ_S ___________________________________
T T T T T T T T T
o 14 el I2 126 I4l" 154 168 182 186 210 224
cm nal Time {Days)

-~ Pediatrics: >-6 = Adults (Non-pregnant): >=40 kg (n=223)

LLOQ, lower linit of quantitation; n = u@ubjects PKAS, pharmacokinetic analysis set;
)

Note: One pediatric patient weighing =2
Approximately 68% of the pediatric subje
Source: Clinical Pharmacology Repaos

40 kg was not mcluded.
ho received casirivimab+imdevimab were seronegative at baseline.
Appendix 16.1.15 Figure 1)

Assessor’'s comment &
in

Concentrations in ser m
slightly higher than

diatric participants (=12 and <18) with body weights =40 kg were

in body weight dlstr@m is agreed. External validation of paediatric PK data by use of pop PK
modelling is requ

&

.\(}

Q/G‘
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Table 11 . iptive Statistics of Baseline Body Weight and Age by Body Weight Tier
Category in Pediatric and Adult Subjects Who Received 1.2 g of
Casirivimab+Imdevimab SC with Honsehold Contact Exposure to
Individuals with SARS-CoV-2 Infection (Study R10933-10987-COV-2069,

[PEAS])
Pediatries (1117 vrs) Adules (>=18 vrs)
N=T2) (N=113)

Weight/Age @
Besihv Wedght
Czle‘uq.‘ 8 Mean (5D} Median Alis : Max Ql H qi m Mean (5D Median Min : Mazx Ql x Q.'- .\
Weagit (kg {

=0kgto=d0kg 1 327(-) 327 327:327 327:327 O

=30 kg 71 683(193) 653 404:130 553:76% 123 8360208 BlS 430:171 &901:953 O

=0 kg TUOISIQLP0 150 1200070 140:170 223 4260169 430 180:870 1TONGO

N = Number of subjects; n = Mumber of subjects 1 each categoery, Min = Mo, Max = Maxmen, Q) = Fast :
(33 = Thard quartile; S0 = Standard deviation; FEAS = Pharmacolomnetic analysis s

Bazehne Age (year)
=Mkgo=d0kg 1 120(-) 120 120:120 120:120 O &

Due to the sparse nature of sample collection, non-compartmental anal was not conducted in the
paediatric population.

As shown in Figure 6, in the paediatric participants =12 years a g years (weighing = 40 kg),
mono-exponential elimination phase was similar to that obser adults.

The first post-dose serum sample in paediatric participants w ilable at Day28, hence no data are
available for assessment of the absorption phase in these @wi nts.

Casirivimab and imdevimab concentrations in serum in pagtiatric participants (=12 and <18) with
body weights =40 kg were slightly higher than thos ed in adults likely due to differences in
body weight distribution.

Casirivimab and imdevimab were detectable in ser over 224 days of sample collection following a
single 1200 mg SC dose of casirivimab+imdevim$

Immunogenicity Q

In paediatric participants, the ADA incide@d titer and the NAb incidence observed were similar to
that observed in overall study populatio(J

Table 12 0

Summary of Casirivimab tatus and ADA Category by Treatment
Group in Pediatric Subyj with Household Contact Exposure to Individuals
with SARS-CoV-2 Iannn (Study R10933-10987-COV-2069, [AAS])

Orverall

\ 2 Placebo Casirivimab+Imdevimab 1200 mg SC

ADA Status n (%) n (%) n (%)
ADA Analysis Set 'b 63 (100%) 72 (100%) 140 (100%)
Negative ¢ 67 (98.5%) 55 (76.4%) 122 (B7.1%%)
Pre-existing ivity 1 (1.5%) 1 (1.4%) 2 (14%)
Treatment Besponse 0 0 ]

Trea Response 0 16 (22.2%) 16 (11.4%)
n=} f subjects; ADA = Anti-drug antibody; AAS = ADA analysis set

@Q/
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Table 13  Summary of Imdevimab ADA Status and ADA Category by Treatment
Group in Pediatric Subjects with Household Contact Exposure to Individuals
with SARS-CoV-2 Infection (Study R10933-10987-COV-2069, [AAS])

Placebo Casirivimab+Imdevimab 1200 mg SC Owerall
ADA Status n (%) n (%) n (%) b
ADA Analysis Set 68 (100%) 72 (100%) 140 (100%) @
[ |
Negative 66 (97.1%) 61 (84.7%) 127 (20
Pre-existing Immumnoreactivity 0 1 (14%) 1
Treatment Boosted Response 0 0 0
Treatment Emergent Response 2 Q9%) 10 (13.9%) l}.\ Ya)
= Number of subjects; ADA = Anti-drug antibody. AAS = ADA analysis set \)

Category and Maximum Titer Category in Pediatric Subjects Wi
Household Contact Exposure to Individuals with SARS-CoV'- ection
(Study R10933-10987-COV-2069, [AAS])

Table 14 Summary of Casirivimab Treatment-Boosted and Treatm&ntﬁ?nt ADA

e

Placebo Casirivimab+Imdeyd 00 mg SC Overall

Maximum Titer Category u (%) n n (%)
ADA Analysis Set 68 (100%) o) 140 (100%)
n O

Persistent 0 N 0 0

Transient 0 S ] ]

Indeterminant 0 O 16 (22.2%) 16 (11.4%)
TEAETB

Low (=1,000) 1] Q 10 (13.9%) 10 (7.1%)

Moderate (1,000 to 10,0000 1] 4 (5.6%) 4 (29%)

High (:=10,000) 1] ,& 2 (28%) T (14%)
n = Number of subjects; ADA = Anti-drig anti ,@-mnmmm;m-mam-mm;
TE = Treatment-emergent

Ta ble 15 ........................................... o 1
Summary of Imﬂﬂimx@htmem-ﬂnnsied and Treatment-Emergent ADA

Category and Maxi iter Category in Pediatric Subjects with
Household Conta sure to Individuals with SARS-CoV-2 Infection
(Study R10933- COV-2069, [AAS])
\ "~ Placebo Casirivimabr+ Imdevimab 1200 mg SC Overall
Maoamum Titer Category n (%) n (%) n%)
ADA Analyss Set @ 68 (100%) 72 (100%) 140 (100%)

(0.7%)

= =]
—

(2.9%) (%)

—

o 0

@;ﬂﬂﬂ} 2 9% 9 (125%) 11 09%)
(1,000 to 10,000) 0 1 (14%) ©.7%)
: 0
N

EMA/902731/2022
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Table 16  Symmary of Casirivimab ADA Status and NAb Status in Pediatric Subjects
with Household Contact Exposure to Individuals with SARS-CaoV-2 Infection
(Study R10933-10987-COV-2069, [AAS])

1. w oW ar

Placebo Casirivimab+Imdevimab 1200 mg SC Owerall t
ADA Status; NAb Status o (%) o (%) o (%4)
ADA Analysis Set &8 (100%:) 72 (100%:) 140 {100%:)
MNADb Analysis Set 68 (100%%) T2 (100%) 140 (100%) @
ADA- 67 (985%) 55 (76.4%) 133 (871
Pre+; NAb- 1 (1.5%) 1 (1.4%) @
Pre+; NAb+ 0 0
TE & TB+; NAb- 0 10 (13.9%) 1 N
TE & TB+ NAb+ 0 6 (B3%) 3%

1 = Number of subjects. ADA = Anfi-drug anfibody. AAS = ADA analysis set, ADA- = ADA negative; N,
antibody; NAb- = Negative in NAb assay; NAb+ = Positive in NAb assay; Pre+ = Pre-existing 1 1

TB = Treatment-hoosted; TE = Treatment-emergent
Table 17 Summary of Imdevimab ADA Status and NAb Status in Padéatric Subjects
with Household Contact Exposure to Individuals withSARS-CoV-2 Infection

(Study R10933-10987-COV-2069, [AAS]) Q’
Placebo Casirivimakbr+ i 1200 mg SC Overall
ADA Status; NAb Status n (%) n (%) n (%)
ADA Analysis Set 68 (100%) 72 (100%) 140 (100%)
NAb Analysis Set 68 (100%%) \ 72 (100%) 140 (100%)
| ADA- 66 (97.1%) 61 (B4.7%%) 127 (90.7%)
Pre+; NAb- ] 0 0
Pret+; NAb+ 0 0 1 (14%) 1 (0.7%)
TE & TB+; NAb- 1 (15%) I @A) 4 (29%)
TE & TB+, NAb+ 1 (1.5%) T (9.7%) g (3.7

n =Number of subjects; ADA = Anti-drug Mb@d}:&ﬁﬂ& analysis set; ADA- = ADA negative; NAb = Neutralizing
antibody; NAb- = Negative m NAb assay; NAb+ = PBsio™m NAb assay; Pre+ = Pre-existing immmoreactivity;
TB = Treatment-boosted; TE = Treatment-smer

2.3.3. Discussion o |caI aspects

Starting from protocol amend 3, adolescent subjects =12 to <18 years of age (weight 240 kg)
were eligible to be enrolled afid randomized into the overall study, therefore all paediatric participants

who enrolled were adolesQﬂ

Starting from protoc mendment 4, paediatric participants aged <12 years were eligible to be
enrolled and rando to the overall study. A single paediatric participant (aged 10 years) enrolled
into cohort Al and ndomized to the placebo group but was not included in the efficacy analysis
because they wmevoposmwe at baseline; however, the participant was included in the safety
analysis.

No specifie Qﬁtrlc formulation was used in Study COV-2069. Both adult and adolescent participants
(i.e., age years) received a single-dose SC of 1200 mg casirivimab+imdevimab (600 mg per
mAb) or e dose-matching placebo.

In EoRg@riyA, the safety analysis population included 99 paediatric participants, 98 adolescents (age >
18 years) and one child participant (age 10 years). Overall, the types and severity of TEAEs
erienced by adolescent participants were similar to those experienced by adults in the study. The

single child participant (age 10 years) did not experience any TEAEs during the study

In Cohort B, the safety analysis included 43 adolescents (age > 12 to < 18 years). Overall, the types
and severity of TEAEs experienced by adolescent participants were similar to those experienced by
adults in the study.
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Treatment with casirivimab + imdevimab resulted in a relative risk reduction for symptomatic SARS-
CoV-2 infections (COVID-19) similar to that in baseline seronegative participants (100% compared to
placebo in paediatric participants)

Treatment with casirivimab + imdevimab resulted in a relative risk reduction for all SARS-CoV-2
infections (asymptomatic and symptomatic) similar to that in baseline-seronegative participa
(74.5% compared to placebo in paediatric participants)

The interpretation of results in paediatric participants is limited due to small sample sizes a@nall

number of events c(
Casirivimab and imdevimab were detectable in serum over 224 days of sample collec owing a
single 1200 mg SC dose of casirivimab+imdevimab.

paediatric population. However, data indicate that in the paediatric participan years and <18
years (weighing = 40 kg), mono-exponential elimination phase is similar to served for adults.
No data are available for assessment of the absorption phase in these pa Q

eights =240 kg were

Due to the sparse PK sample collection, non-compartmental analysis was not c % d in the

Concentrations in serum in paediatric participants (=12 and <18) with

slightly higher than those observed in adults. The argument that this m e contributed to differences
in body weight distribution is agreed. External validation of paediatric PK data by use of population PK
modelling is requested. {

It is agreed that in paediatric participants, the ADA incidence iter and the NAb incidence observed
were similar to that observed in overall study population.

3. CHMP overall conclusion and@%:mmendation

Casirivimab+imdevimab was well tolerated in adolescent*(age =212 to <18 years). The safety profile in
adolescents was comparable to the safety profile mults. The types of TEAEs experienced by
adolescent participants were similar to those % in the adult population.

The treatment effect observed in supportive explgratory analyses conducted in the adolescent
participants in Cohort A was consistent witll the treatment effect observed in the adult participants in
this cohort for the 8-month study perlod

Based on the PK results provided no ebqes for the SmPC section 5.2 is warranted.

Fulfilled: b

No regulatory action require((

4. Requesl'Q pplementary information

Based on the dat tted the MAH should address the following questions as part of this
procedure:

Very escents are included in Cohort B. The efficacy data are not provided by age i.e. >
12 < 18 yea > 18 years. For completeness, please provide these data.

% Its in seropositive patients were provided. Please provide efficacy results separately for
and seropositive subjects

seron@
3. ternal validation of paediatric PK data by use of pop PK modelling should be provided.

M responses to Request for supplementary information

QUESTION 1

1. Very few adolescents are included in Cohort B. The efficacy data are not provided by age i.e. >
12 < 18 years and > 18 years. For completeness, please provide these data.
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MAH response

In the overall cohort B population (asymptomatic SARS-CoV-2 RT-PCR positive at baseline) including
adults and adolescents, and regardless of serostatus at baseline (including seronegative, seropositive,
and indeterminate), a single 1200 mg SC dose of casirivimab+imdevimab (REGN10933+REGN10987)
prevented the progression to symptomatic COVID-19 in recently infected asymptomatic participants
during the entire 8 month study period, with a relative risk reduction of 37.8% as compared :6
placebo.

These results are similar to the Cohort B efficacy results in adults and adolescents, regar; f
serostatus at baseline, previously reported in Table 34 of CSR addendum 1 demonstratj 38.5%
relative risk reduction during the primary efficacy analysis period (29 days). {

In adolescent participants (age 12 to <18 years), casirivimab + imdevimab as compared to pIa prevented the
progression to symptomatic COVID- 19 during the entire 8-month study period with a relativesiSksfeduction of 73.9%
(Table 1). In participants who were age 218 years, casirivimab+imdevimab, as compare laeebo, prevented the
progression to symptomatic COVID-19 with a relative risk reduction of 29.8% during th% 8-month study period.

D

Table 1 Proportion of Cohort B Participants (Recently Infe€tBd Asymptomatic) Who
Develop SARS CoV-2 Signs and Symptoms (Broad-Term) dt'ng e Study

- REGMN10933+
Placebo REGN10987
(N=17 Q (N=165)
Proportion of Cohort B participants 60 E.l%} 36/165 (21.8%)
Risk reduction vs Placebo \ 37.8%
»>=12 years to <18 years 10/20 (50.0%) 3/23  (13.0%)
Risk reduction vs Placebo O 73.9%
>=18 years Q 50/151 (33.1%) 33/142 (23.2%)
Risk reduction vs Placebo & 29.8%

(@

Source: Post hoc Table 14.6.2.7.95.4 :V

REGM10933: casinvimab; HEGN1EISE:

Although a greater relative ri ction is observed in the adolescent population (73.9%) as
compared to the adult populdtion (29.8%), interpretation of this post-hoc analysis is limited due to the
small number of sympton@i fections in the adolescent population and the small sample size of the

adolescent populatior\

Assessor’'s comm

The requested da provided. We agree with the MAH that although a greater relative risk
reduction is ob%ae in the adolescent population (73.9%) as compared to the adult population

(29.8%), int ion of this post-hoc analysis is limited due to the small number of symptomatic
infections E@dolescent population and the small sample size of the adolescent population

Issue sohé

ON 2

imak

2. No results in seropositive patients were provided. Please provide efficacy results separately for
seronegative and seropositive subjects

MAH response

Cohort A (prevention of symptomatic infection):
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In Table 2, we provide efficacy results for the prevention of symptomatic infection by
casirivimab+imdevimab as compared to placebo, separately for seronegative and seropositive subjects
by age group, during the entire 8-month study period.

Table 2 Proportion of Participants Who have Symptomatic RT-gPCR Confirmed
SARS-CoV-2 infection (Broad Term) by Central Lab or Local Lab during the Study by
Baseline Serostatus in Cohort A
>
Baseline Age: 12 to < 18 years Age: 218 years ,U
Serostatus Placebo REGN10933+ RRvs Placebo REGN 1093@ Vs
REGN10987 Placebo REGN109E87 ~ Placebo
Seronegative 4/34 0/40 100.0% 108/808 21/80 ‘}’-‘c-] 80.4%
(11.8%) (13.4%)
Seropositive  0/12 o/10 6/2390 (2.5%) Q.S%} 40.1%
Other* 0/1 0/2 2/49 (4.1%) 100.0%
RR: Risk reduction
REGN10933: casirivimab; REGN 10987 imdevimab @
*Other includes neither seronegative nor seropositive participants.
Source: Post hoe 14.6.2 3 .88 2, Poat hoc Table 14.6.2 3893 {

compared to the seronegative adult population (80.4%) (Tab in CSR addendum 2) and compared
to the combined seronegative adult and adolescent popula .2%) (Table 16 in CSR addendum
2), interpretation of this post-hoc analysis is limited due e small number of symptomatic infections
in the adolescent population and the small sample sii e adolescent population.

her

Although greater relative risk reduction is observed in the ser’%@ve adolescent population (100%)

In seropositive adolescents aged 12 to < 18 years, t were no symptomatic SARS-CoV-2 infections
in either casirivimab+imdevimab or placebo grou he interpretation of the relative risk reduction
with casirivimab+imdevimab in the seropositiv population (40.1%) limited due to low
symptomatic infection events in both the casi%bﬂmdevimab and placebo groups, consistent with
pre-existing natural immunity (seropositivit<)}co ferring protection against infection.

Cohort A (prevention of any infew ncluding symptomatic and asymptomatic):
r

In Table 3, we provide efficacy re the development of any infection (including symptomatic and
asymptomatic) during the entir nth study period, separately for seronegative and seropositive
subjects by age group.

Table 3 Propg "q of Participants Who Have RT-gPCR Confirmed SARS-CoV-2
Infection {Regardle. % Symptoms) by Central Lab or Local Lab during the Study by
Easeline Seroséatus ilCohort A

Baseline @v Age: 12 to < 18 years Age; 218 years
SerostatQ lacebo REGN10933+ RRvs Placebo REGMN10933+ RRvs
L 4
AN REGN10087 Placebo REGN10987 Placebo
SEWn@Je 10/34 3/40 (7.5%) 74.5%  163/808 52/801 (6.5%) 67.8%
(29.4%) (20.2%)
Ssitiue 1/12 0/10 100.0% 19239 14266 33.8%
(8.3%) (7.9%) (5.3%)
her* 1/1 0/2 100.0% 3/49(6.1%) 3/55(5.5%) 10.9%
(100.0%)

RR: Rigk reduction

REGHN10933: casirnivimab, REGN 10987: imdevimab
*Other includes neither seronegative nor seropositive participants.
Sgurce: Post hoc Table 14.6.2.3.90.2, Post hoc Table 14.6.2.3.90.3

Although a greater relative risk reduction is observed in the seronegative and seropositive adolescent
populations (74.5% and 100% respectively) compared to the seronegative and seropositive adult
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populations, interpretation of this post-hoc analysis is limited due to the small number of infections in
the adolescent population and the small sample size of the adolescent population. The interpretation of
the relative risk reduction with casirivimab+imdevimab in the seropositive adult population (33.8%) is
limited due to low infection events in both the casirivimab+imdevimab and placebo groups, consistent
with pre-existing natural immunity (seropositivity) conferring protection against infection.

Cohort B:
In Table 4, we provide efficacy results for cohort B participants (asymptomatic SARSCoV- CR
positive at baseline) who develop symptomatic infection, separately for seronegative an ositive
subjects by age group, during the entire 8-month study period. '\

Table 4 Froportion of Cohort B Participants (Recently Infected As matic) Who

Develop SARS CoV-2 Signs and Symptoms (Broad-Term) during the Stu Baseline
Serostatus and Age group

Baseline Age: 12 to < 18 years Age: 28 years
Serostatus Placebo REGN10933+ RRws Placebo MN10933+ RRvs
REGN109087 Placebo REGN10287 Placebo
Seronegative  6/12 3/16 (18.8%)  62.5% 44;101{ 30/92 (32.6%) 24.4%
(50.0%) (43.
Seropositive 3/7 0/4 100.0% 3/ Eﬁﬂ%} 3/45 (6.7%) 20.0%
[42.9%)
Other® 1/1 0/3 100% 0/5 100%
(100%) o~ N23.1%)
RR: Rigk reduction
REGN10933: casimvimab, REGMN10987: imdevimab \
*Other includes neither seronegative nor seropositive partisigants.
Source: Post hoo Table 14.6.2.7.95.1, 146.27.95.2, 14. 3.3

<

Similar to the overall Cohort B efficacy reﬁskin seronegative adults and adolescents, previously
reported in Table 29 of CSR addendum ﬁ[ onstrating a 31.1% relative risk reduction during the 29-
day primary efficacy analysis period, alyses demonstrate a relative risk reduction of 30.3%
during the entire 8-month study pgried. Tn the new analyses where efficacy results are reported
separately by age group, there is edter relative risk reduction observed in the seronegative
adolescent population (62.5%) cz red to the seronegative adult population (24.4%).

Interpretation of this post-hog sis by age group is limited by the small sample size of the
subgroups. The interpretatign%ef the relative risk reduction with casirivimab+imdevimab in the
seropositive adolescent ( 0@‘ and adult population (20%) is limited to low infection events in both
groups, consistent with theifknown pre-existing natural immunity (seropositivity) conferring protection
against infection. K

Assessor’s comte®

The requested"\ ation is provided.
We agree wit(t} MAH that interpretation of this post-hoc analysis by age group is limited by the

small sarahhglze of the subgroups.

Issue@
%ION 3

3. External validation of paediatric PK data by use of pop PK modelling should be provided.

MAH Response

The external validation of population PK modelling is presented below. The results demonstrate that
the population PK models, which incorporated allometric scaling and age impact to account for the
effect of body weight and age on PK parameters in pediatric subjects, were able to predict
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concentrations of casirivimab and imdevimab in serum in pediatric subjects for the pediatric dose
equivalents to the adult 1200 mg SC dose well, indicating the model-based predictions based on adult
data are consistent with the observed pediatric data.

Method b
Two population pharmacokinetic (PopPK) models with the same model structure were deve or
casirivimab and imdevimab based on an analysis dataset comprised of 3687 casirivimab @16

imdevimab adult subjects from three clinical studies (R10933-10987-COV-2067, R109,338?87-cov-
2069, and R10933-10987-C0OV-20145). The developed PopPK models for casirivimab M devimab
were 2-compartment models with linear elimination and first-order absorption foIIow&subcutaneous
(SC) dosing (R10933-PK-21053-SR-01V1). The PopPK models for casirivimab and vimab were

used to perform simulations in virtual adult and pediatric populations receivin -tiered single
dose of casirivimab+imdevimab given subcutaneously as outlined below. PopP odel parameters
were fixed to the estimates from the final PK models of casirivimab and imdew (R10933-PK-

21053-SR-01V1) with inter-subject variability incorporated via simulated @dividual random
effects. Given the uncertainty in the estimation of the weight related ex s scaling the structural
parameters in the analyses of the adult data, allometric scaling based oretical weight related
exponents and age impact were applied to account for the effect of body size and age on PK
parameters in pediatric populations (Basu et al., 2020).Simulated c{centration—time profiles (median
and 90% prediction interval) of casirivimab and imdevimab over@wth observed data from Study

R10933-10987-COV- 2069 are presented. Q

e Dosing setup:
- 1200 mg SC single dose casirivimab+imdevimab f@(g group

- 792 mg SC single dose casirivimab+imdevimab 20 to <40 kg group

<

RESULTS &
1. ACCOUNTING OF SUBJECTS < ;

Table 5 Accounting of Subject by and Weight in the PK Analysis set ( PKAS) of Study
R10933-10987-COV-2069 b

Median Weight Mean (SD) Weight

Population N Min, Max
Adults 223 79.80 82.6 (20) 43,170 8
Pediatrics: 12 - 17 1 3270 327 (0) 327.327
years
Pediatrics: 12 - 17 71 65.95 69.62 (20) 40.4.130.2
years
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DISTRIBUTION OF BODY WEIGHT
Figure 1: Density Plot of Body Weight for Virtual Population used in Simulation and

Observed Dataset from Study R10933-10987-COV-2069
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3. SIMULATED CONCENTRATION-TIME PROFILES FOR CASIRIVIMAB

Figure 2: Simulated Concentration-time Profiles of Casirivimab Following 1200 mg SC
Single Dose, Overlaid with Observed Individual Pediatric Data (12 — 17 years, 240 kg
Group) in Study R10933-10987-COV-2069
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Figure 3: Simulated Concentration-time PmlﬁCasiﬁvimab Following 1200 mg SC
%S

Single Dose, Overlaid with Observed Mean
COV-2069, by Age Groups
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Figure 4: Simulated Concentration-time Profiles of Casirivimab Following 792 mg SC
Single Dose, Overlaid with Observed Individual Pediatric Data (12 — 17 years, 220 to <40 kg
Group) in Study R10933-10987-COV-2069
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4, SIMULATED CONCENTRATION-TIME PROFILES FOR IMDEVIMAB

Figure 5: Simulated Concentration-time Profiles of Indevimab Following 1200 mg SC
Single Dose, Overlaid with Observed Individual Pediatric Data (12 — 17 years, 240 kg
Group) in Study R10933-10987-COV-2069
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Figure 6: Simulated Concentration-time Profiles of Indevimab Following 1200 mg SC
Single Dose, Overlaid with Observed Mean (£SD) Data (240 kg) in Study R10933-10987-
COV-2069, by Age Groups
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Figure 7: Simulated Concentration-time Profiles of Indevimab Following 792 mg SC Single
Dose, Overlaid with Observed Individual Pe icyData (12 — 17 years, 220 to <40 kg
Group) in Study R10933-10987-COV-2069
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EMA/902731/2022 Page 26/27



MAH’s CONCLUSION

Overlay plots of population PK simulated concentrations of casirivimab and imdevimab in serum
[median (90% Prediction Interval)] versus observed concentrations for each pediatric body weight tier
showed good agreement between predicted and observed concentrations through day 112, with the
population PK model slightly underestimating concentrations at day 224.

These results from the validation demonstrate that the population PK models, which incorpora
allometric scaling and age impact to account for the effect of body weight and age on PK p ters in
pediatric subjects, were able to predict concentrations of casirivimab and imdevimab in n
pediatric subjects for the pediatric dose equivalents to the adult 1200mg SC dose well, i ting the
model-based predictions based on adult data are consistent with the observed pedia Xta

O

From a methodological point of view, the MAH’s approach is not supported ig contradictory to the
EMA Q&A (https://www.ema.europa.eu/en/human-regulatory/research-deyel@pment/scientific-
guideIines/clinical—pharmacology—pharmacokinetics/modelIing—simulatioiﬁ tions-answers).

Assessor’'s comment

expected to affect the PK of mabs in subjects at the age of 12 and a@bove but only at very young age
and thus at weight below 20 kg. Thus, the MAH’s approach to inw ge-related effects in addition to
weight-related effects for simulating the exposure for adolescé ove 20 kg of weight is not

Maturation effect in terms of additional age-related effects in additi{fo e weight effect is not

supported. Of note, there is data of only one adolescent subj weight below 40 kg.

The MAH was reasoning that age impact was applied to ac the effect of body size and age on
PK parameters in paediatric populations, given the unc in the estimation of the weight related
exponents scaling the structural parameters in the a aIQ of the adult data. Instead, the MAH may
have tried to estimate the weight effect based on a co hensive weight range, to investigate the
impact of fixed versus estimated allometric exponents. No definite model selection to justify the chosen
maturation function has been provided, in additio ternal validation based on the adult pop PK
model is thus considered missing, even for the t category above 40 kg (adolescents).

Simulated concentration-time profiles (me@ian,and 90% prediction interval) of casirivimab and
imdevimab overlaid with observed data fro tudy R10933-10987-COV- 2069 are presented, with is

supported Q

Nevertheless, paediatric PK data ( ations) and presented simulations indicate the predominant
weight effect and the observed pa ric PK data indicate consistency. Nevertheless, the issue of
accounting for weight and age-felated effects may become relevant in case of a potential extension of
indication for other paediatrigfageé”groups.

Issue not further purs -@
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