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Tixagevimab/Cilgavimab

* Drug class: combination of two
monOCIOnaI antibodies EVUSHELD TARGET SARS-COV-2 SPIKE PROTEIN

W+
* Mechanism of action: SARS-CoV-2 + Y4

spike protein-directed attachment e
inhibitors MLt i

regions of the receptor binding domain (RBD)
of SARS-CoV-2 spike protein, blocking its
interaction with the SARS-CoV-2
receptor, which is required for
virus attachment.

VIRUS
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e Status: investigational, ongoing . 10 osT s
COVID-19 phase 3 studies | ost co
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Dosing

* Dosage: 300 mg of tixagevimab and 300 mg of cilgavimab

* Dosage forms: each available as 150 mg/1.5 mL single-dose vials
* Tixagevimab 300 mg =2 vials=3 mL
* Cilgavimab 300 mg = 2 vials=3 mL

* Administration: two separate consecutive IM injections, preferably one in each
gluteal muscle

* Monitor for at least 1 hour after injection
9) ...:I.-I'I |

v
VAY
AVA
A
FDA. Fact Sheet for Healthcare Providers: Emergency Use Authorization for EVUSHELD.E\ B'I'qj}-"i’gj_,-h

IM: intramuscular https://www.fda.gov/media/154701/download. Accessed 9 April 22. N &

SOCIETY OF INFECTIOUS 4 o \\
DISEASES PHARMACISTS e N\




In vitro Activity

Tixagevimab (AZD8895) Cilgavimab (AZD1061) EVUSHELD (AZD7442)

D
Neutralizing activity of tixagevimab, 100~
cilgavimab, and EVUSHELD against
USA-WA1/2020 reference strain c 80~
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In vitro Activity

Tixagevimab (AZD8895) Cilgavimab (AZD1061) EVUSHELD (AZD7442)

E AZD8895 AZD1061 AZD7442
Fold-change in i ; 1 ; j :
neutralization potencies Alpha (B.1.1.7) - @0 iee o 1 we 1 ooso
against VOCs compared to  Beta (B.1.351) - | ooee { om0 o . ¢o e
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[] Fold change <3.0 [ ] Fold change >3.0and <10 @ Published data
[[] Fold change >10 and <100 [ Fold change>100 This study
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In vivo Animal Data

* Received AZD7442 3 days
prior to infection

* 4 mg/kg comparable to
human 300 mg dose

Conclusion
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Rhesus macaque

5 Bronchoalveolar lavage . Nasal swab
8
o 105+ - WO = 10 -0~ Isotype Control
¥
2 % AZD7442 40 mg/kg : 10 AZD7442 40 mglkg
® g_ - AZD7442 4 mgkg E 106 -4~ AZD7442 4 mg/kg
= = v AZD7442-YTE 4 mg/kg g 10° AZD7442-YTE 4 mg/kg
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Days Post-Infection Days Post-Infection

' Viral sgmRNA undetectable in BAL and low levels detected in nasal swab with

prophylactic treatment

Key finding

Prophylactic administration of AZD7442 can protect against SARS-CoV-2 lower

respiratory tract infection in rhesus macaques

Loo Y-M, et al. AZD7442 demonstrates prophylactic and therapeutic efficacy in non-huma

extended half-life in humans. medRxiv. 2021. doi:https://doi.org/10.1101/2021.08.30.
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In vivo Animal Data Cynomolgus macaque

Key finding Prophylaxis

Prophylactic AZD7442 administration showed dose- 108 o Isotype 40 mg/kg

dependent reduction of infectious virus titers in BAL 107 ‘= AZD7442 4 mgkg

—E' 106 - AZD7442 0.4 mg/kg
Conclusion § 105- AZD7442 0.04 mg/kg
2 104+
4 mg/kg dose fully protective against SARS-CoV-2 103
C LOD
102 | I I | 1
0 1 2 3 4 5
> Days Post-Infection
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Pharmacokinetics

Cmax (pug/mL) 21.9 20.3
Tmax (days) 14.9 15.0

Half-life* (days) 87.9 82.9
Metabolism Catabolic pathways

*based on 150 mg tixagevimab and 150 mg cilgavimab dose

* Renal impairment: not eliminated intact in the urine
e Hepatic impairment: not studied
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Pharmacokinetics

e Extended duration of action — amino acid substitution (YTE)
* Triples durability of action compared to conventional antibodies
* Provide months of protection following a single administration

* Reduced Fc receptor binding — amino acid substitution (TM)
* Minimize risk of antibody-dependent enhancement of disease
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Adverse Drug Reactions

* PROVENT*

T UsHELD (n-346) ——

Headache

Fatigue
Cardiac SAEs

 STORM CHASER*

e AEs: 22% EVUSHELD vs 30% placebo
* Cardiac SAEs: none reported

* TACKLE

e AEs: 29% EVUSHELD vs 36% placebo
* Cardiac SAEs: 3 EVUSHELD vs 1 placebo

£SIDP

AEs: adverse events
SAEs: serious adverse events
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6% 5%
4% 3%
22 (0.6%) 3 (0.2%)

*150 mg tixagevimab and 150 mg cilgavimab dose
4 *ﬁ

FDA. Fact Sheet for Healthcare Providers: Emergency Use Authorization for EVUSHELD. [
https://www.fda.gov/media/154701/download. Accessed 9 April 22.




Cardiovascular Events

* PROVENT*

* All patients with cardiac SAEs had cardiac risk factors and/or history of cardiovascular disease

Myocardial infarction 8 (0.2%)
Cardiac failure 6 (0.2%)
Arrhythmia 4 (0.1%)

* STORM CHASER*

* No cardiac SAEs reported
* Younger subjects (median 48 vs 57 years) and less patients with cardiac risk factors compared to PROVENT

* TACKLE

 All patients with cardiac SAEs had cardiac risk factors and/or history of cardiovascular disease
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SAEs: serious adverse events https://www.fda.gov/media/154701/download. Accessed 9 April 22. 4
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Warnings/Precautions

 Cardiovascular events
* Consider risks and benefits prior to initiating EVUSHELD in individuals at high risk
for cardiovascular events

* Hypersensitivity including anaphylaxis

* Clinically significant bleeding disorders
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Use in Specific Populations

Insufficient data to evaluate risk of major birth defects, miscarriage, or adverse maternal/fetal outcomes
IgG1 antibodies are known to cross the placental barrier
EVUSHELD should only be used if the potential benefit outweighs the potential risk for the mother and the fetus

No available data on the presence of tixagevimab or cilgavimab in human milk or animal milk, the effects on the
breastfed infant, or the effects of the drug on milk production

EVUSHELD is not authorized for use in individuals under 12 years of age or weighing < 40 kg
Safety and effectiveness of EVUSHELD have not been established
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Drug-Drug Interactions

* Tixagevimab and cilgavimab are not metabolized by cytochrome
P450 (CYP) enzymes

* Interactions with concomitant medications that are substrates, inducers,
or inhibitors of CYP enzymes are unlikely

* COVID-19 vaccine — EVUSHELD may reduce immune response to

the vaccine
e EVUSHELD should be administered two weeks after vaccination

VXV 1. FDA. Fact Sheet for Healthcare Providers: Emergency Use Authorization for EVUSHELD. Available from
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packaged with cilgavimab) for Pre-exposure Prophylaxis (PrEP) of COVID-19. Available .
https://www.fda.gov/media/154703/download. Accessed 9 April 22. b, [ //



PROVENT

Design Phase Ill, randomized (2:1), double-blind, placebo-controlled
Status Ongoing

Recruitment dates 11/21/2020 - 5/1/2021

Sponsor AstraZeneca

Sites, countries 87 sites, 5 countries

Single IM dose of EVUSHELD (150 mg of tixagevimab and 150 mg of cilgavimab) vs

Intervention
placebo

Efficacy of a single IM dose of EVUSHELD compared to placebo for prevention of COVID-

Primary analysis 19
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PROVENT

 >18years of age * History of SARS-CoV-2 infection
* Meet 21 of the following: * Positive for SARS-CoV-2 antibody
* Immunocompromised and/or at increased risk * Received COVID-19 vaccine*
for inadequate COVID-19 vaccine response * Pregnant or breastfeeding

* |Increased risk for SARS-CoV-2 infection as
determined by the investigator

*Once COVID-19 vaccines were locally available, subjects were
permitted to make an informed decision on vaccine timing and to
receive COVID-19 vaccination
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PROVENT

Combined data across EVUSHELD and placebo arms (n=5192)

. L Co-morbidities
Baseline Characteristics
Obesity 42%

Median age 57 years :
g y Diabetes 14%
)
Female gender 46% Cardiovascular disease 8%
i 0 .
White 73% History of cancer 7%
Black/African American 17% COPD 5%
Hispanic/Latino 15% CKD 5%
Asian 3% Chronic liver disease 5%
. .. o
Seecline camTisipieliEs 78% ‘ Immunosuppressive medications 3%
Immunosuppressive disease 1%
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PROVENT Efficacy data

Incidence of Symptomatic COVID-19 in Adults

Number of events, Relative risk reduction,

Treatmentarm n
n (%) % (95% Cl)
Primary analysis EVUSHELD 3441 8(0.2)
. Only included events occurring prior
to uynblinding or vaccine receigtp vy (46' 90)
. Median follow-up 83 days Placebo 1731 17(1.0)
v
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PROVENT Efficacy data

One dose of EVUSHELD may be effective
for six months for pre-exposure
prevention in certain individuals
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Figure 1 Kaplan Meier: Cumulative Incidence of Symptomatic COVID-19* (PROVENT)
4 4

—— EVUSHELD (150 mg tixagevimab and 150 mg cilgavimab)
——— Placebo

Cumulative incidence (%)
n

0
0 30 60 90 120 150 180
Time (days)
Number of participants at risk
EVUSHELD 3441 2957 2393 2054 1815 1667 1044
Placebo 1731 1483 177 991 856 774 472
* Subjects who do not experience a primary endpoint event (and had not discontinued) are censored at Day 183. Subjects who were
unblinded/vaccinated prior to an event are also censored at the earlier time of unblinding/vaccination. V4 NS
/ N\ \:\I
FDA. Fact Sheet for Healthcare Providers: Emergency Use Authorization for EVUSHELD. e:,'}rd_}'n}.l

https://www.fda.gov/media/154701/download. Accessed 9 April 22. ¢ /



Emergency Use Authorization

e Announced December 8, 2021

* FDA granted EUA for EVUSHELD for pre-exposure prophylaxis (PrEP) of
COVID-19 in adults and adolescents (> 12 years and = 40 kg):
* Not currently infected with nor had recent exposure to a person with SARS-CoV-2 and

* Moderate to severe immune compromise due to a medical condition or
immunosuppressive medications and may not mount an adequate immune response to
COVID-19 vaccination or

e Unable to receive any COVID-19 vaccines due to history of severe adverse reaction to a
COVID-19 vaccine

X;X S I D P SOCIETY OF INFECTIOUS ] Q
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FDA: Food and Drug Administration new-long-acting-monoclonal-antibodies-pre-exposure. Accessed 27 March 22.



Emergency Use Authorization

* Dose: 150 mg of tixagevimab and 150 mg of cilgavimab

* EVUSHELD is not authorized for:
* Treatment of COVID-19
* Post-exposure prophylaxis of COVID-19

* PrEP with EVUSHELD is not a substitute for COVID-19 vaccination
e EVUSHELD should be administered two weeks after vaccination
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FDA: Food and Drug Administration
PrEP: pre-exposure prophylaxis

Antibodies for Pre-exposure Prevention of COVID-19 in Certain Individuals. Available fr .:'.:' :I:I
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Omicron Variants

e PROVENT data were available before
prevalence of Omicron

* As of 4/2/2022 — cases in US by variant
e BA.2-72.2%
e BA.1.1 — 25.3%

Delta
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Emergency Use Authorization

* Announced February 24, 2022

* FDA revised EVUSHELD dosing for PrEP of COVID-19

150 mg of tixagevimab and ] -

150 mg of cilgavimab 300 mg of cilgavimab

300 mg of tixagevimab and ]

* Due to concerns that the originally authorized dose may not
* Be able to prevent infection by the Omicron subvariants
* Provide the duration of protection shown in the initial clinical trial
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Neutralizing Activity FDA data

Fold Reductions in Susceptibility (VLPs)

Omicron BA.1
Omicron BA.1.1
Omicron BA.2

>600 to >1000-fold
>700 to >1000-fold

>1000-fold

460-fold
>500-fold
1.9-fold

WHO Nomenclature EVUSHELD

Fold Reductions in Susceptibility (VLPs) Fold Reductions in Susceptibility (authentic)

Omicron BA.1
Omicron BA.1.1
Omicron BA.2

=SIDP

VLPs: virus-like particles
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132 to 183-fold
424-fold

No change

12 to 30-fold
176-fold
5.4-fold

FDA. Fact Sheet for Healthcare Providers: Emergency Use Authorization for EVUSHELD. QL
https://www.fda.gov/media/154701/download. Accessed 9 April 22.
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Neutralizing Activity

Touret et al

* |n vitro data

* Neutralizing activity of tixagevimab, cilgavimab, and EVUSHELD against reference strain, Delta, BA.1 and BA.2

T

BavPat B.1 Delta BA.1 BA.2
Cilgavimab EC, 32.8 40.3 1617.0 49.8
Fold-change - 1.2 49.2 1.5
ECs, 18.3 17.2 Non-neutralizing Non-neutralizing
Tixagevimab
Fold-change - 0.9 Non-neutralizing Non-neutralizing
EC, 27.0 24.7 712.2 73.3
EVUSHELD
Fold-change - 0.9 26.3 2.7
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Touret F, et al. In vitro activity of therapeutic antibodies against SARS-CoV-2 Omicron BA.1 and [ éﬂe?_,:PcIIJ
Square. 2022. doi: https://doi.org/10.21203/rs.3.rs-1415749/v1.
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Neutralizing Activity

Conclusions

* Cilgavimab exhibits greater activity against BA.2 compared to BA.1

 EVUSHELD retains potency against BA.1 and BA.2

* Invivo experiments needed to determine whether the combination of
cilgavimab and tixagevimab is still relevant compared to cilgavimab alone
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Neutralizing Activity

AZD7442-YTE/TM

Case et al

125+

Fold-change in ECvalue relative to D614G

In vitro data from Washington § mADb D614G BA.1 BA11 BA.2
: " gy = 100
University School of Medicine ©
= S309 - 24 3.9 318
EVUSHELD neutralizi tivity @ i
neutralizing ac
. riretizing Sl 8 AZD8895 : 176 | 1274 67.5
against Omicron subvariants S 501
and reference strain K | AZD1061 . 206.1 > 1,694 1.1
=
AZD7442 = EVUSHELD - . AZD7442 . 25.5 175.9 54
. 4 A 2 & 4 B
[mAD] (log4o Ng/mL)
@ D614G © BAA1 © BA1.1 © BA2
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Neutralizing Activity Case et al

« First in vivo data evaluating EVUSHELD’s € Lung, viral RNA g Nasal turbinates, viral RNA
efficacy against the Omicron variants AT 10+
W L 3 ] m
o g o o g
E E ns
* 10 mg/kg dose administered to mice 1 2 8 8 2 F — = =
. 5 o a 61 o 61
day prior to infection 3 %ﬁ 3 %9 5
| | | A N g 2., o 9%3%
* Viral RNA in lungs and nasal turbinates = gl T T PR e
of mice against Omicron variants and 0 0
3 - \ (o] Q o T ™
reference strain g 2 = < X & = =
g ® 3 8 3
- O Isotype control © AZD7442-TM
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Neutralizing Activity Case et al

j

D614G BA.1 BA.1.1 BA.2

* Heat map of cytokine and chemokine
protein expression levels in lungs of mice
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Expression levels compared against isotype ™"

control mAbs and EVUSHELD for different IL-1p

Omicron variants and reference strains .ﬂffg

IL-17
CXCL10
LIF

* AZD7442 = EVUSHELD CCL2
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Neutralizing Activity

Conclusions

* Neutralizing potency of EVUSHELD is reduced against BA.1.1

compared to BA.1 and BA.2 strains

* Despite losses in neutralization potency against BA.1, BA.1.1,
and BA.2 strains in vitro, EVUSHELD reduced viral burden and
pro-inflammatory cytokine levels in the lungs of mice
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Emergency Use Authorization

* Clinical significance of reduced neutralizing activity in vitro against the Omicron variants

remains to be determined

* FDA revised EVUSHELD dosing for PrEP of COVID-19

150 mg of tixagevimab and
150 mg of cilgavimab

‘ 300 mg of tixagevimab and

300 mg of cilgavimab

* If received initial dose < 3 months ago, should receive a dose of 150mg of tixagevimab and

150 mg of cilgavimab

* If received initial dose > 3 months ago, should receive a dose of 300 mg of tixagevimab and

300 mg of cilgavimab
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FDA. FDA News Release: Coronavirus (COVID-19) Update: FDA authorizes revisions to Evusheld dos\ng.
Available from https://www.fda.gov/drugs/drug-safety-and-availability/fda-authorizes- reyf nsa, W
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NIH COVID-19 Treatment Guidelines

 Recommend EVUSHELD as PrEP for individuals approved under the EUA
e EVUSHELD is not a substitute for COVID-19 vaccination

* Should not be used in unvaccinated individuals for whom COVID-19 vaccination is
recommended and who are anticipated to have an adequate response

* Updated 2/1/22

Moderate to severe immunocompromising conditions (not comprehensive)

Receiving active treatment for solid tumors and hematologic

. . Have a moderate or severe primary immunodeficiency
malignancies

Received a solid-organ transplant and are taking

. . Have advanced or untreated HIV infection
immunosuppressive therapy

Received chimeric antigen receptor T cell therapy or hematopoietic
stem cell transplant

£SIDP

Receiving active treatment with high-dose corticosteroids
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NIH. COVID-19 Treatment Guidelines. Prevention of SARS-CoV-2 Infection. Available from b
https://www.covid19treatmentguidelines.nih.gov/overview/prevention-of-sars-cov-2/. Accessed 9 April 22//




Other Clinical Trials

Design Phase Ill, randomized (2:1), double-blind, placebo-controlled

Status Ongoing

Intervention Single IM dose of EVUSHELD (150 mg of tixagevimab and 150 mg of cilgavimab) vs placebo
Primary analysis Efficacy of EVUSHELD for post-exposure prophylaxis of COVID-19 in adults

*  EVUSHELD (N= 749), placebo (N=372)

*  Positive COVID-19 infections:
* 3.1% (EVUSHELD) vs 4.6% (placebo)
* Relative risk reduction of 33%, 95% Cl: -26, 65

*  EVUSHELD did not demonstrate benefit in preventing symptomatic COVID-19 as post-
exposure prophylaxis

Primary efficacy analysis
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FDA. Fact Sheet for Healthcare Providers: Emergency Use Authorization for EVUSHELD. [ lé frlllonl)Jl

https://www.fda.gov/media/154701/download. Accessed 9 April 22. \ _//
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Other Clinical Trials

Design Phase Ill, randomized (1:1), double-blind, placebo-controlled

Status Ongoing

Intervention Single IM dose of EVUSHELD (300 mg of tixagevimab and 300 mg of cilgavimab) vs placebo

Primary analysis Efficacy of EVUSHELD for outpatient treatment of COVID-19

Inclusion Adults > 18 years of age, not hospitalized with mild-moderate COVID-19 and symptomatic for < 7 days

¢ EVUSHELD (N= 452), placebo (N= 451)
*  90% of participants had high risk of progression to severe COVID-19

EVUSHELD reduced the risk of developing severe COVID-19 or death by 50% compared to placebo
* If administered within 5 days of symptom onset, EVUSHELD reduced risk by 67%

Primary efficacy analysis
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AstraZeneca. AZD7442 reduced risk of developing severe COVID-19 or death in TACKLE Phas{ pfﬁt’q,l_.bnj,l
treatment trial. Available from https://www.astrazeneca.com/media—centre/press—releases/ZOZ\ zdm}/"z’—
phiii-trial-positive-in-covid-outpatients.html. Accessed 27 March 22. )



NIH Supply Constraints Recommendations

Table 1: Limited supply; prioritize PrEP in individuals at highest risk for severe COVID-19 (not comprehensive)

* Patients who are within 1 year of receiving B-cell depleting therapies (e.g., rituximab, ocrelizumab, ofatumumab, alemtuzumab)

* Chimeric antigen receptor T cell recipients

* Post-hematopoietic cell transplant recipients who have cGVHD or who are taking immunosuppressive medications for another indication
* Patients with hematologic malignancies who are on active therapy

* Lung transplant recipients

* Patients who are within 1 year of receiving a solid-organ transplant (other than lung transplant)

* Solid-organ transplant recipients with recent treatment for acute rejection with T or B cell depleting agents

* Patients with severe combined immunodeficiencies

* Patients with untreated HIV who have a CD4 T lymphocyte cell count <50 cells/mm?3

Table 2: Extremely limited supply; prioritize PrEP in individuals who meet criteria from Table 1 and have additional risk factors for severe disease

* Age>50 * QObesity (body mass index >30)

e Cardiovascular disease e Sickle cell disease

* Chronic kidney disease e Full list : https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-

e Chronic lung disease care/underlyingconditions.html

* Diabetes
v
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e EVUSHELD is indicated for PrEP for individuals who are immunocompromised and may
have an inadequate immune response to COVID-19 vaccination

* In the primary analysis of PROVENT, EVUSHELD recipients saw 77% reduced risk of
developing COVID-19 compared to placebo, but the study was conducted prior to
emergence of Omicron

* FDA updated EVUSHELD EUA dose to 600 mg due to decreased neutralization activity
against Omicron subvariants

* More data to determine clinical significance of reduced neutralizing activity in vitro
against the Omicron subvariants
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Tixagevimab/Cilgavimab
(EVUSHELD™)

A Review of Pertinent Drug Information for SARS-CoV-2

Trinh Vu, PharmD, BCIDP
Infectious Diseases Pharmacist, Emory University Hospital Midtown

trinh.vu@emoryhealthcare.org
. 4 @pharmertrinh
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