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SARS-CoV-2 (COVID-19)
• Approximately 250 million reported cases and 5 million 

deaths globally since December 2019
– 500,000 new cases daily
– 5,000 new deaths daily

• Positive-sense single-stranded RNA virus belonging to 
Betacoronavirus genus of the Coronaviridae family

• 79% homology to SARS-CoV (2003), and 50% homology to 
MERS-CoV (2014)

• Spike protein of SARS-CoV-2 shares 75% homology with SARS-
CoV

• The emergence of Variants of Concern (VOC) with immune 
escape capabilities has seen global infections soar



SARS-CoV-2 and COVID-19

Bhaskar et al. Front Immunol 2020
Anka et al. Scandinavian Journal Immunol 2020



Approved treatments for COVID-19
• Most are repurposed drugs for other 

respiratory diseases
– Inhaled corticosteroids (eg Dexamethasone, 

Fluticasone)
– IL-6 inhibitors (Tocilizumab)
– JAK/STAT inhibitors (Baricitinib)

• Therapeutic Goods Administration (TGA) 
has approved the following therapies for 
COVID-19 in Australia:
– Ronapreve (Casirivimab + Imdevimab)
– Sotrovimab
– Remdesivir



LAT8881
• Lateral Pharma have discovered a novel 

class of small peptides that protect 
mammalian cells from stress, damage or 
attack. 

• The prototype of this class is LAT8881 which 
is a synthetic C-terminal fragment of 
human Growth Hormone (GH)

• LAT8881 has no hormonal properties and 
no activity at the human GH receptor



LAT8881
• Initially shown to mediate weight loss in obese rodents 

and improve joint repair and function in a rabbit 
model of osteoarthritis.

• LAT8881 has also been shown to protect mice from 
influenza A infection- see abstract from Michelle Tate 
in same session: ID: 260 Title: LAT8881 and other 
naturally derived cytokine peptides limit respiratory 
virus replication and severe disease.

• Pre-clinical toxicology and Human Clinical studies 
established an excellent safety profile for intravenous 
LAT8881.

Heffernan et al. 2001

Kwon et al. 2015



Aims and hypothesis
• The aim of this study was to determine whether 

LAT8881 was able to reduce SARS-CoV-2 
induced inflammation in a K18-hACE2 mouse 
model

• We hypothesised that LAT8881 would be 
effective in improving clinical presentation and 
reducing inflammation following SARS-CoV-2 
infection



Mouse models for SARS-CoV-2
• Wild-type mice are not permissive to SARS-

CoV-2 infection due to incompatibility 
between the spike protein and human ACE2

• McCray et al. (2007) generated the K18-
hACE2 mouse model for SARS

– Under the control of human cytokeratin 18 promoter 
(K18)

– High expression in lungs and colon
– Moderate expression in small intestine, spleen, 

kidney, liver

• Lethal infection with SARS by 7 dpi
McCray et al. 2007 J Virol



Dose-finding studies in K18-hACE2 mice
Body weight measurements

n=6/group



Experimental overview

• Endpoint readouts:
– Survival (weight loss)
– Clinical scores
– BALF collection

K18-hACE2
6-8 weeks

Intranasal challenge
103 PFU SARS-CoV-2

Wuhan isolate (VIC01/2020)

6 days post-infection

20 mg/kg LAT8881 (in PBS)
25uL intranasal

100uL intraperitoneal
1dpi 3dpi 5dpi



Examining LAT8881 routes of administration



Experimental overview
• Mouse monitoring:

– Survival (weight loss)
– Clinical scores

• Endpoint readouts:
– BALF collection
– Serum collection
– Lung collection

• Viral titres
• Cytokines
• HistologyK18-hACE2

6-8 weeks

Intranasal challenge
103 PFU SARS-CoV-2

Wuhan isolate (VIC01/2020)

14 days post-infection

20 mg/kg LAT8881 (in PBS)
100uL intraperitoneal OR

100uL vehicle (PBS)
1dpi 3dpi 5dpi



LAT8881 reduces COVID-19 disease 
severity and improves survival outcomes



LAT8881 reduces BALF inflammatory 
cell counts



LAT8881 reduces SARS-CoV-2 viral 
titres in BALF and lung homogenate



LAT8881 reduces airway inflammation
Sham SARS-CoV-2 + Vehicle IP

SARS-CoV-2 + LAT8881 IP



LAT8881 prevents collagen 
deposition around primary airways

Sham SARS-CoV-2 + Vehicle IP SARS-CoV-2 + LAT8881 IP



Conclusions
• Efficacy of LAT8881 in the K18-hACE2 SARS-CoV-2 

mouse model is route-dependent
• LAT8881 significantly reduces disease severity and 

improves survival outcomes
• LAT8881 reduces BALF inflammatory cell counts, 

airway inflammation and collagen deposition
• LAT8881 reduces viral titres in BALF and lung
• LAT8881 is an excellent pre-clinical candidate for 

reducing inflammation and COVID-19 disease 
severity



Future directions
• Pro-inflammatory cytokine profiling in BALF and lung
• Gene expression profiling for anti-viral genes to 

determine if LAT8881 has potent anti-viral activity
• Examine the efficacy of LAT8881 in primary 

bronchoepithelial cell (pBEC) cultures 
• Identify the cellular target of LAT8881 and the 

mechanism of action
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