


Table 1: Comparison of COVID-19 (disease parameters, manifestations and therapeutics) in humans, humanized mice and other animal models


	Disease parameter
	Human COVID-19
	Humanized COVID-19
	COVID-19 in animal models

	Weight loss
	>5% of initial body weight
	Chronic
10-30% of initial body weight, sustained for weeks
	Acute
Hamsters1: 10% weight loss, recovers in 10 days
Mouse adapted SARS-2 virus in mice2,3:10- 20 % weight loss, recovers in ~10 days

	Duration of disease pathology
	Weeks to months4
	>4 weeks
	4-10 days

	Mortality
	0.1% to over 25% case fatality rate based on age, risk factors and country
	None detected 
	﻿Fatal encephalitis in mouse brain upon vector mediated, transient ACE2 expressing model5 

	Lung pathology
	Diffuse alveolar damage, perivenular, fibrosis in severe cases6-9
	Chronic
Diffuse alveolar damage, signs of fibrosis with significant cellular infiltrate late in disease
	﻿Acute
Vector-mediated or transgenic mouse models10-12: Mild alveolitis  
Ferrets13: mostly upper respiratory disease with infiltration in alveolar spaces
Mouse adapted SARS-2 virus in mice3: Acute lung injury, resolves in days

	Lymphopenia
	T cell lymphopenia14 4,15(CD8+ T cell in particular)
	T cell lymphopenia (CD8+ T cell in particular)
	None 

	Macrophage response
	Monocytic, inflammatory macrophages as drivers of pathology16,17
	Monocytic, inflammatory macrophages as drivers of pathology
	Monocytes and monocytic macrophages infiltrate the lungs but immunopathology resolves10

	Cytokines
	Increased levels of  proinflammatory cytokines/chemokines : IL6, TNF, IL1B, IFNγ, MCP-1-CCL2, CXCL10 and others14,16-18
	Increased levels of  proinflammatory cytokines  (IL6, TNF, IL1B, IFNγ, MCP1 and others)
	Increased levels of  proinflammatory cytokines  (IL6, TNF, IL1B, IFNγ, MCP1 and others) particularly in mouse adapted version of SARS-23,10

	T cell response
	Activated T cells with TCR diversity correlating with better prognosis14,18,19
	Activated T cells 
	Activated T cells

	IFN signature
	Sustained for weeks
	Sustained for weeks
	Sustained for days, responsible for recruitment of Macs5

	B cell response
	Defect in germinal centers20; extrafollicular21, highly inflammatory18,19 
	Extrafollicular, highly inflammatory 

	Germinal center response


	Therapeutics
(Dexamethasone, Abs)

	 Dexamethasone22: reduced mortality 
Convalescent and monoclonal Abs23-25: limited response, viral clearance

	Dexamethasone: timing is crucial to limit immunopathology 
Convalescent and monoclonal Abs: beneficial as prophylactics and after early administration, late administration provides no benefit, limited response, viral titers reduced  or cleared at 4dpi in all applications


	Transfer of neutralizing antibodies and mAb stop disease12,13.
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