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Randy Cron:…” the cytokine storm keeps raging long after the virus is no longer a threat”

What is a  cytokine storm?

Unusually high circulating levels of pro-inflammatory cytokines associated with organ damage

Pharmacologic blockade or neutralization of specific cytokines can reduce organ 
damage, particularly when treatment is initiated early in the disease 



Blocking IL-1α and IL-1β with anakinra 

Blocking IL-6R with tocilizumab

Blocking Upstream early with oral NLRP3 inhibitor

Therapeutic options to reduce the cytokine storm



Increased chemokines and IL-18 from PBMC, but not IL-6. 
IL-6 is from Epithelial cells. The authors concluded:

The first reports from China established the cytokine storm in CVID-19 pneumonia



One view of the evolving Cytokine Storm 
in COVID-19 infection 
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Pro-inflammatory properties of immature neutrophils
Infiltrating the lung (also called Myeloid Derived Suppressor Cells)

Nitric Oxide (immunosuppressive)

PGE2 (suppresses T-cell functions)

Reactive Oxygen Species (ROS) (generalized toxicity for immune responses) 

cytokines and chemokines (produce IL-1β, IL-6, TNF, IL-10, IL-8)

Arginase-1 (immunosuppression)

PD-1/PD-L1 (highly immunosuppressive for immune responses)

IDO (indoleamine  2, 3-dioxygenase) (suppression of T-cell functions)



The Cytokine Storm is a cascade

SARS-Covid-19 enters macrophages via ACE2

activation of NLRP3
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Immature neutrophils damage lungs
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What is NLRP3 and what does it do?

NLRP3  is an intracellular complex of proteins. Upon activation 
by a fall in intracellular potassium, NLRP3 oligomerizes and 
converts inactive procaspase-1 to active caspase-1 
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What is available to specifically inhibit NLRP3 in humans?

At present, there is only one clinically used specific NLRP3 inhibitor in Phase 2

OLT1177 (generic dapansutrile) is a small, synthetic compound, orally 
active, safe in 3 completed clinical trials

One Phase 2 trial has been completed in acute gout flares and another 
Phase 1b/2a trial has been completed in heart failure



Lancet Rheumatology April 7, 2020)



Fall in peripheral neutrophils Fall in circulating IL-6



Effect of 14 days oral dapansutrile on patients with chronic systolic heart failure (many of whom obese 
and with Type 2 Diabetes)(double-blinded, dose-escalating, randomized), Antonio Abbate, et al

Significant improvement in high-dose dapansutrile cohort in:

Left ventricular ejection fraction

Treadmill exercise time

Fasting plasma glucose values

IL-1β and lL-18 plasma values



Treatment for ARDS

Blocking the IL-1 Receptor with anakinra 
(approved)

Neutralization of IL-6 Receptor with 
tocilizumab



Sites using anakinra for ARDS

Italy
Greece
Canada
New Zealand
UK
REMED CAPS

Sloan-Kettering
Brigham Hospital (Boston)
Mt. Sinai
University of Alabama
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IL-1R1 
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All cells express the 
two IL-1 Receptors: 
IL-1R1 binds IL-1 and 
IL-1R3 is the co-
receptor. Both are 
needed to transmit 
the IL-1 signal



IL-1R1 
IL-1 Receptor
antagonist

IL-1R3 

IL-1Ra binds IL-1R1 
and IL-1R3 is not 
recruited.  The TIR 
domains do not 
approximate and 
there is no signal in 
the presence of IL-1

IL-1β or α

No signal





What is the rationale for Interferon-β?





JAK inhibitors



Special thanks to Dr. Antonio Abbate of 
Virginia Commonwealth University for 
sharing his data on dapansutrile in 
patients with heart failure, high BMI’s 
and Type 2 diabetes

Also, thanks to Olatec, LLC for supporting trials of 
dapansutrile in acute gout and in the Abbate trial in 
heart failure.

Disclosures: CAD serves as the Chairperson of Olatec’s SAB. The Dinarello 
Laboratory at the University of Colorado receives support from Olatec. 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27

