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Conclusions
• In a Syrian hamster model of SARS-CoV-2 infection, AZD7442-TM (without YTE modification) given for prevention or 

treatment significantly lowered lung viral loads, with no evidence of antibody-dependent enhancement of disease or infection.
• YTE modification extends half life of mAbs in humans but accelerates antibody clearance in rodents.

• In both prevention and treatment settings, AZD7442-TM provided protection against weight loss. Lung pathology scores 
indicated that AZD7442-TM protected against SARS-CoV-2–induced pulmonary inflammation and alveolar damage in the 
prevention and treatment settings.

• These findings support the continued clinical evaluation of AZD7442 for prevention and treatment of COVID-19 in humans, 
including immunocompromised populations.

Introduction
• AZD7442, a combination of two SARS-CoV-2–neutralizing monoclonal antibodies (mAbs; tixagevimab and cilgavimab), has 

received US Food and Drug Administration authorization for emergency use for prevention of COVID-19 in 
immunocompromised individuals.1

• YTE and triple modification (TM) amino acid modifications were introduced to the fragment crystallizable (Fc) regions to 
extend mAb half-life and reduce the potential risk of antibody-dependent enhancement of disease, respectively.2

• The hamster is a commonly accepted model for studying SARS-CoV-2, as they are susceptible to SARS-CoV-2 infection 
and develop lung pathology and clinical signs of COVID-19 (rapid breathing, lethargy, and weight loss).3

Objective
• We evaluated in vivo efficacy of AZD7442-TM in prevention and treatment settings in a Syrian hamster model of SARS-CoV-2 

infection.

Results and interpretation
Prevention setting
• Serum concentrations of AZD7442-TM corresponded with dose (data not shown).
• At Day 3 post infection, the lowest infectious virus titer (Figure 1A) was seen with doses ≥0.2 mg AZD7442-TM; by Day 7, virus titers 

were below the limit of detection (LOD) for all doses tested.
• At Day 3, there was a dose-dependent reduction in viral subgenomic mRNA levels (Figure 1B); by Day 7, viral subgenomic mRNA 

levels were below the LOD at all doses tested. 
• Doses ≥0.2 mg protected against virus-induced weight loss versus controls (Figure 1C).
• At Day 7, mean lung pathology score was <2 in hamsters treated with AZD7442-TM 2 mg versus >10 in controls, indicating AZD7442 

protected from virus-induced inflammation and alveolar damage (Figure 1D).

Figure 1. Effect of preventive treatment with AZD7442-TM on (A) Day 3 SARS-CoV-2 virus titers, (B) Day 3 SARS-CoV-2 
subgenomic mRNA titers, (C) weight loss, and (D) Day 7 lung pathology

mAb, monoclonal antibody; PFU, plaque forming unit; p.i., post infection; sgmRNA, subgenomic mRNA; TM, triple modification.

Figure 2. Effect of post-infection treatment with AZD7442-TM on (A) Day 3 SARS-CoV-2 virus titers, (B) Day 3 SARS-CoV-2 
subgenomic mRNA titers, (C) weight loss, and (D) Day 7 lung pathology

Treatment setting
• At Day 3 post infection, infectious virus titers (Figure 2A) were below the LOD at all doses tested (P≤0.0001 versus controls) and 

remained that way; by Day 7, virus titers were below LOD for all doses tested.
• At Day 3, the lowest viral subgenomic mRNA levels (Figure 2B) were seen with doses ≥0.5 mg AZD7442-TM; by Day 7, subgenomic 

mRNA levels were below the LOD at all doses tested.
• Doses ≥0.5 mg protected against virus-induced weight loss versus controls (Figure 2C).
• At Day 7, mean lung pathology score was <2 in hamsters treated with AZD7442-TM 5 mg versus >12 in controls (Figure 2D).
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Figure 3. Study design for assessment of AZD7442-TM in hamsters in (A) prevention and (B) treatment settings
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• Syrian hamsters were challenged intranasally with 
SARS-CoV-2 strain USA-WA1/2020 on Day 0 for both 
the prevention (Figure 3A) and treatment (Figure 3B) 
settings. 

• AZD7442-TM was administered by intraperitoneal 
injection. AZD7442-TM includes the TM but not the YTE 
modification, as YTE accelerates mAb elimination in 
rodents.4

• Serum and tissue were collected on Days 3 and 7 post 
infection; body weight was recorded daily.

• Tissue sections were stained with a rabbit mAb specific 
for SARS-CoV-2 nucleocapsid protein and were imaged 
and scored in blinded fashion by a veterinary pathologist.

̶ Mean lung pathology scores were determined on a 
scale of 0 (normal) to 25 (most severe). 

Methods

• Patrick M. McTamney, Richard Roque, Yingyun Cai, Mark T. Esser, and Yueh-Ming Loo are current or 
past employees of, and hold or may hold stock in, AstraZeneca. Andrew S. Herbert, Ana I. Kuehne, 
Alicia M. Moreau, Russell Bakken, Christopher P. Stefan, Jeffrey W. Koehler, Korey L. Delp, Susan R. 
Coyne, Christopher D. Kane, and John M. Dye declare no competing interests.

• This study was funded by AstraZeneca and the Defense Advanced Research Projects Agency. This research was developed with partial funding from the Defense
Advanced Research Projects Agency under HR011-18-3-001 (Approved for Public Release, Distribution Unlimited). The views, opinions and/or findings expressed are 
those of the author and should not be interpreted as representing the official views or policies of the Department of Defense or the U.S. Government.

• Medical writing support was provided by Keng Jin Lee, PhD, and editorial support was provided by Sharmin Saleque, MSc, both of Prime Global, UK, supported by 
AstraZeneca according to Good Publication Practice guidelines.

LOD, limit of detection; mAb, monoclonal antibody; PFU, plaque forming unit; sgmRNA, subgenomic mRNA; TM, triple modification. 

B

C D

Control mAb 2 mg

AZD7442-TM 2 mg

AZD7442-TM 0.2 mg

AZD7442-TM 0.02 mg

AZD7442-TM 0.002 mg

Day 3 – Day 7Day –1* Day 0

Syrian hamsters
(n=10–11/group)

• Female

• Age, 6–7 weeks

• Weight, 100–200 g

Weight was 
monitored daily

Euthanized at Day 3 
or Day 7: 
• Serum and tissue 

collection
• Quantification of 

infectious viral 
titer and viral 
subgenomic 
mRNA

SARS-CoV-2 
intranasal 
challenge

105 infectious units 
of SARS-CoV-2 

strain 
USA-WA1/2020

Control mAb 5 mg (Day 1) 

AZD7442-TM 5 mg (Day 1) 

AZD7442-TM 1.5 mg (Day 1) 

AZD7442-TM 0.5 mg (Day 1) 

AZD7442-TM 5 mg (Day 2) 

Day 1 or 2* Day 0

Syrian hamsters
(n=12/group)

• Female

• Age, 6–7 weeks

• Weight, 100–200 g

Weight was 
monitored daily

Euthanized at Day 3 
or Day 7: 
• Serum and tissue 

collection
• Quantification of 

infectious viral 
titer and viral 
subgenomic
mRNA

Day 3 – Day 7

Prevention
setting

Treatment 
setting

Hamster 
model of

SARS-CoV-2 
infection

AZD7442-TM

Reduced infectious 
virus titers

Protected against
weight loss

AZD7442-TM doses ≥0.2 mg 

Reduced subgenomic 
mRNA levels

Lowered lung 
pathology scores

Prevention study design Treatment study design

108

107

106

105

104

103

102

101

100

Day 3In
fe

ct
io

us
 v

iru
s 

tit
er

 (P
FU

/m
L)

Vi
ru

s 
sg

m
R

N
A 

(c
op

ie
s/

m
L)

LOD

<0.0001
0.0037

0.0012

LOD

Day 3
103

104

105

106

107

108

109

1010
<0.0001

0.0002
0.0141

0.0020

10

5

0

–5

–10
0 1 2 3 4 5 6 7

Days post infection

0.0274
<0.0001

0.0004

W
ei

gh
t c

ha
ng

e 
(%

)

D
ay

 7
 p

at
ho

lo
gy

 s
co

re

12

0

2

4

6

8

10

Control mAb (2 mg)

AZD7442-TM (2 mg)

AZD7442-TM (0.2 mg)

AZD7442-TM (0.02 mg)

AZD7442-TM (0.002 mg)

Septal fibrous change

Fibrin deposition/hemorrhage

Epithelial necrosis

Type 2 pneumocyte hyperplasia

Inflammation

108

107

106

105

104

103

102

101

100

In
fe

ct
io

us
 v

iru
s 

tit
er

 (P
FU

/m
L)

Vi
ru

s 
sg

m
R

N
A 

(c
op

ie
s/

m
L)

<0.0001
0.0001

<0.0001

103

10

5

0

–5

–10
0

Days post infection

W
ei

gh
t c

ha
ng

e 
(%

)

D
ay

 7
 p

at
ho

lo
gy

 s
co

re

0

LOD

<0.0001

Day 3 Day 3

104

105

106

107

108

109

1010

LOD

<0.0001
0.0002

0.0487
0.0009

Control mAb (5 mg, 24 h p.i.)

AZD7442-TM (5 mg, 24 h p.i.)

AZD7442-TM (1.5 mg, 24 h p.i.)

AZD7442-TM (0.5 mg, 24 h p.i.)

AZD7442-TM (5 mg, 48 h p.i.)

Septal fibrous change

Fibrin deposition/hemorrhage

Epithelial necrosis

Type 2 pneumocyte hyperplasia

Inflammation

1 2 3 4 5 6 7

2
4
6
8

10
12
14<0.0001

<0.0001

A B

C D

SARS-CoV-2 
intranasal 
challenge

105 infectious units 
of SARS-CoV-2 

strain 
USA-WA1/2020

A B

*AZD7442-TM given by intraperitoneal infusions. mAb, monoclonal antibody; TM, triple modification.

Limitations

• Limitations of this in vivo study include the short study period, restricting the ability to examine the potential impact of mAb
administration on the natural immunity to virus infection, and use of a single SARS-CoV-2 strain.

AZD7442-TM dose

AZD7442-TM dose
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