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Clinical Management of COVID-19 Patients

•Course of COVID-19

•Potential Targets for Treatment of COVID-19

•Outpatient Management

•Antiviral Approaches

•Immunmodulatory Approaches

•Convalescent Plasma



COVID-19:  How and When to Intervene?

Siddiqi et al.  J Heart Lung Transplant.   2020: doi:10.1016/j.healun.2020.03.012



Outpatient Management of COVID-19:  Preventing Hospitalization



Fluvoxamine:  Outpatient Management of COVID-19

Lenze et al.  JAMA.  2020; DOI:10.1001/jama.2020.22760.



COVID-19:  Monoclonal Antibodies



COVID-19: Bamlanivimab

Chen et al. N Engl J Med. 2020. DOI: 10.1056/NEJMoa2029849

EC50 value = 0.03 μg/mL 
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• EC50 values of 37.4 pM (0.006 μg/mL), 42.1 pM (0.006 μg/mL), and 31.0 pM (0.005 μg/mL) 

• Resistance:  3/66 subjects
o Two at baseline in subjects from placebo

o One at day 25 from high dose combination therapy (135 fold increase EC50)

• Efficacy (N = 799:  Approved Dose N=266, High Dose N=267, Placebo N = 266)

COVID-19:  Casirivimab and Imdevimab

Arm
All Enrolled High Risk Subjects

N Events % N Events %

Placebo 231 10 4% 78 7 9%

1200mg 215 4 2% 70 2 3%

4000mg 219 4 2% 81 2 2%



Monoclonal Antibodies and Resistance Emergence

Starr et al.  bioRxiv 2020.11.30.405472; doi: https://doi.org/10.1101/2020.11.30.405472



COVID-19:  Management Options

Shi et al.  Cell Death Differentiation.   2020;27:  1451-1454.



Early Studies Focused on Mostly Therapies that Failed 



Early Studies Focused on Mostly Therapies that Failed 

Cao et al.  New Eng J Med.  2020:  DOI: 10.1056/NEJMoa2001282.

Horby et al.  Lancet.  2020; DOI: 10.1016/S0140-6736(20)32013-4.



Remdesivir (GS-5734):  IV Antiviral Drug for SARS-CoV-2

https://microbenotes.com/remdesivir/.  Accessed 4 July 2020.



Remdesivir (GS-5734):  IV Antiviral Drug for SARS-CoV-2

Beigel et al.  N Eng J Med.  2020:  doi.org/10.1056/NEJMoa2007764.

•NIH Adaptive COVID-19 Treatment Trial (ACTT)
o Goal of 572 patients with 400 patients recovered to assess outcome

o DSMB allowed over enrollment:  1063 patients enrolled

o Randomized, placebo controlled trial (1:1 - RDB 200mg then 100mg BID vs Placebo for 10 days)

o Primary endpoint:  Time to Recovery

Day of recovery is defined as the first day on which the subject satisfies one 
of the following three categories from the ordinal scale: 

1. Hospitalized, not requiring supplemental oxygen - no longer requires 
ongoing medical care; 

2. Not hospitalized, limitation on activities and/or requiring home oxygen; 

3. Not hospitalized, no limitations on activities.



Remdesivir (GS-5734):  NIAID ACTT

Beigel et al.  N Eng J Med.  2020:  doi.org/10.1056/NEJMoa20007764.
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Remdesivir (GS-5734):  NIAID ACTT

Beigel et al.  N Eng J Med.  2020:  doi.org/10.1056/NEJMoa20007764.



Remdesivir (GS-5734):  Therapy Moderate COVID-19

Pulmonary Infiltrate

>94% Pulse Oximitry

Spinner et al. JAMA. 2020. DOI: 10.1001/jama.2020.16349.



Remdesivir (GS-5734):  Therapy Moderate COVID-19

Spinner et al. JAMA. 2020. DOI: 10.1001/jama.2020.16349.



Remdesivir (GS-5734): Therapy with Severe COVID-19

<94% Pulse Oximetry

Goldman et al. N Engl J Med. 2020. DOI: 10.1056/NEJMoa2015301.



Remdesivir (GS-5734): SOLIDARITY Trial

WHO Solidarity Trial Consortium. N Engl J Med. 2020. DOI: 10.1056/NEJMoa2023184



Remdesivir (GS-5734): SOLIDARITY Trial
•Secondary Outcomes
o New Onset Mechanical Ventilation

 295 remdesivir patients vs 284 control patients

o Hospital Discharge

WHO Solidarity Trial Consortium. N Engl J Med. 2020. DOI: 10.1056/NEJMoa2023184



Remdesivir:  Antiviral Activity Upper Tract

Lower Tract

Wang et al.  Lancet.  2020:  doi.org/10.1016/S0140-6736(20)31022-9.



Remdesivir:  Remaining Questions

•Is mortality all that matters?
•Key data to understand utility is missing
o Virology
o Resistance emergence (esp w/ shorter course therapy)
o Biomarkers

•Use in selected populations
o Immunocompromised

 Longer duration, balance with onging IS, addition to dexamethasone

o Renal dysfunction

Choi et al. N Engl J Med. 2020;383:2291-2293.



Interferon-Lopinavir-Ritonavir-Ribavirin

Hung et ai.  Lancet.  2020:  doi.org/10.1016/ S0140-6736(20)31042-4.



Interferon

WHO Solidarity Trial Consortium. N Engl J Med. 2020. DOI: 10.1056/NEJMoa2023184



COVID-19:  Immune Modulation Therapy

• IL6R:  Tocilizumab, Sarilumab

• JAK:  Barcitinib, Ruxolitinib

• IL-1:  Canakinumab, Anakinra

• BTK Inhibitor:  Ibrutinib

• Steroids

Ingraham et al.  Lancet Resp Med.  2020:  DOI.org/10.1016/s2213-2600(20)30226-5.
Tay et al.  Nat Rev Immunolo.  2020:  doi.org/10.1038/s41577-020-0311-8.



IL-6 Inhibition:  Tocilizuamb

Lan et al.  Int J Antimicrob Agents.  2020; 56:  106103.



Barcitinib:  NIAID ACTT2

Beigel J.  ISIRV AVG COVID-19 Therapeutics Symposium.  Sept 2020
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Barcitinib:  NIAID ACTT2

Beigel J.  ISIRV AVG COVID-19 Therapeutics Symposium.  Sept 2020



COVID-19:  Dexamethasone

RECOVERY Collaborative Group.  N Eng J Med.  2020. DOI: 10.1056/NEJMoa2021436.



COVID-19:  Steroids

WHO REACT Group.  JAMA.  2020. DOI: 10.1001/jama.2020.17023.



Passive Antibody Therapy:  Advantages and Disadvantages

Abraham, J.  Nat Rev Immunol. 2020:  doi.org/10.1038/s41577-02—0365-7.



COVID-19:  Convalescent Plasma

Liu et al.  Nat Med. 2020: doi.org/10.1038/s41591-020-1088-9.



COVID-19:  Convalescent Plasma

Joyner et al.  Mayo Clin Proc.  2020:95: 1888-1892.



COVID-19:  Convalescent Plasma - Safety

Joyner et al.  Mayo Clin Proc.  2020:95: 1888-1892.



COVID-19:  Convalescent Plasma - Efficacy

Joyner et al.  medRxiv.  2020: doi.org/10.1101/2020.08.12.20169359.
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COVID-19:  Convalescent Plasma - Efficacy

Joyner et al.  medRxiv.  2020: doi.org/10.1101/2020.08.12.20169359.



COVID-19:  Convalescent Plasma

Agarwal et al.  BMJ. 2020: doi.org/10.1136/bmj.m3939.



COVID-19:  Convalescent Plasma

Simonovich et al. N Engl J Med. 2020. DOI: 10.1056/NEJMoa2031304.



Approach to Management of COVID-19 at Northwestern Medicine
•Our overarching premise is that the definitive approach to treating 
patients with COVID-19 remains to be determined
o We attempt to enroll patients in clinical trials instead of empiric therapy

•Outpatients Setting
o Healthcare workers who test positive:  Offered MAb

o Patients with 3+ Co-Morbid Conditions:  Offered MAb at MD discretion

• Inpatient Setting
o 2+L Oxygen:  Remdesivir, Dexamethason (if >7 days after onset) – 5 vs. 10 days

o Immunocompromised:  Remdesivir (10 days) +/- dexamethasone

o Rapid progression within 3 days of admission:  Consider convalescent plasma

o Attempt to enroll in clinical trials:  ACTT-4, ACTIV-1, ACTIV-4, PAI-1 inhibitor



Approach to COVID-19:  Gaps in Our Understanding

•We need to identify ideal study endpoints
o Initial enthusiasm for ordinal scale; challenges noted

o There’s more to drugs than prevention of death

•We need to know more about impact of interventions
o Serial virology and resistance emergence

o Biomarkers and the clinical correlates of their change

•We need to figure out how to learn from EUA/EAP

•We need more personalized approach to therapy
o Especially true for immunmodulation

•Better therapies for outpatient care and more potent antivirals



Questions?

Michael G. Ison, MD MS
+1-312-695-4186
mgison@northwestern.edu

Are you a registered organ donor?
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	•
	•
	•
	•
	•
	Our overarching premise is that the definitive approach to treating 
	patients with COVID
	-
	19 remains to be determined


	o
	o
	o
	o
	We attempt to enroll patients in clinical trials instead of empiric therapy



	•
	•
	•
	Outpatients Setting


	o
	o
	o
	o
	Healthcare workers who test positive:  Offered 
	MAb


	o
	o
	o
	Patients with 3+ Co
	-
	Morbid Conditions:  Offered 
	MAb
	at MD discretion



	•
	•
	•
	Inpatient Setting


	o
	o
	o
	o
	2+L Oxygen:  
	Remdesivir
	, 
	Dexamethason
	(if >7 days after onset) 
	–
	5 vs. 10 days


	o
	o
	o
	Immunocompromised:  
	Remdesivir
	(10 days) +/
	-
	dexamethasone


	o
	o
	o
	Rapid progression within 3 days of admission:  Consider convalescent plasma


	o
	o
	o
	Attempt to enroll in clinical trials:  
	ACTT
	-
	4, ACTIV
	-
	1, ACTIV
	-
	4, PAI
	-
	1 inhibitor
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	•
	•
	•
	•
	•
	We need to identify ideal study endpoints


	o
	o
	o
	o
	Initial enthusiasm for ordinal scale; challenges noted


	o
	o
	o
	There’s more to drugs than prevention of death



	•
	•
	•
	We need to know more about impact of interventions


	o
	o
	o
	o
	Serial virology and resistance emergence


	o
	o
	o
	Biomarkers and the clinical correlates of their change



	•
	•
	•
	We need to figure out how to learn from EUA/EAP


	•
	•
	•
	We need more personalized approach to therapy


	o
	o
	o
	o
	Especially true for 
	immunmodulation



	•
	•
	•
	Better therapies for outpatient care and more potent antivirals
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