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Covid-19 therapy: Attacking the virus and 
the inflammatory response

https://www.jhltonline.org/article/S1053-2498(20)31473-X/fulltext

Anti-viral agents                       Anti-inflammatory agents



FDA approved therapy for Covid-19

• Remdesivir
• Anti-viral - approved 10/2020

• Prodrug – adenosine analog 
inhibitor of viral RNA polymerase

• Effect: Shorter time to 
improvement, symptomatic 
improvement.

• Indication: Oxygen requirement 
(non-invasive ventilation).

• Not recommended: creatinine 
clearance <30 mL/min, renal 
replacement therapy.

https://www.mdpi.com/2218-0532/88/2/29/htm



Repurposed drugs for Covid-19

• Dexamethasone
• Anti-inflammatory drug

• RECOVERY trial
• Reduced mortality:

Mechanical ventilation, 
oxygen support.

• Tocilizumab
• IL-6 inhibitor

• RECOVERY trial
• Reduced mortality: Hypoxia 

(O2<92%), including those on 
corticosteroids.

https://translational-

medicine.biomedcentral.com/articles/10.1186/s

12967-020-02339-3

Preliminary report July 2020



FDA emergency use authorization (EUA): August 2020, revised February 2021

https://www.fda.gov/media/141478/download

• Hospitalized patients only.

• High titer SARS-CoV-2 IgG.

• Used early, non-intubated.

• Later in humoral 
immunodeficiency.

SARS-CoV-2

Anti-viral effect                                         Immune modulation

“Replacement”

Antibodies Plasma

SARS-CoV-2

Covid-19 convalescent plasma (CCP)

https://www.jci.org/articles/view/138003

h
ttp

s
://w

w
w

.jc
i.o

rg
/a

rtic
le

s
/v

ie
w

/1
3
9
7
6
0
1
2



• 13 patients
• 5 kidney, 
• 1 liver-kidney, 1 kidney-pancreas 
• 4 liver
• 1 heart
• 10 steroids, 8 tacrolimus, 6 MMF 

• Time to treatment
• 5-31 days symptoms (median 8) 

• Outcomes
• 8 required less O2 on day 7
• 9 discharged, 1 in hospital
• 3 died - treated late, ventilated/ICU

https://onlinelibrary.wiley.com/doi/full/10.1111/ctr.14089

CCP had anti-inflammatory effect 



Increased O2

Decreased CRP

Decreased IL-6



SARS-CoV-2 monoclonal antibodies
SARS-

CoV-2 Spike 

Protein

• Anti-viral mechanism
• Bind spike protein block viral entry

• FDA EUAs for outpatient use
• bamlanivimab/etesevimab (Lilly)
• casirivimab/imdevimab (Regeneron)

• Efficacy
• Reduce hospitalizations, severe disease
• Especially in seronegative people

• Indications (adults)
• SARS-CoV-2 positive
• Symptoms ≤ 10 days
• Not hospitalized
• High risk for severe Covid-19

• Body mass index (BMI) ≥35
• CKD, immunocompromising condition, DM, ≥65 
• ≥55 with: Cardiovascular disease, or 

Hypertension, or COPD, or respiratory disease

https://www.fda.gov/media/145801/download

https://www.fda.gov/media/143892/download

https://www.nejm.org/doi/full/10.1056/NEJMoa2035002

bamlanivimab/etesevimab: Human IgG1κ – overlapping spike epitopes

casirivimab/imdevimab: Human IgG1κ – different spike epitopes

https://jamanetwork.com/journals/jama/fullarticle/2775647

https://www.fda.gov/media/145801/download
https://www.fda.gov/media/143892/download
https://www.nejm.org/doi/full/10.1056/NEJMoa2035002
https://jamanetwork.com/journals/jama/fullarticle/2775647


• 11 SOT recipients
• 5 kidney, 1 kidney/liver

• Interventions
• Stopped/lowered MMF 

(40%)

• Lowered calcineurin inhibitor 
(70%)

• Outcome
• None required 

hospitalization



SARS-

CoV-2 Spike 

Protein

Benefits of CCP and monoclonal antibodies

Convalescent plasma Monoclonal antibodies

• Require ‘manufacture’.

• Take time to produce to scale, 
resources and cost (they are 
expensive) limit availability.

• Susceptible to viral escape, 
emergence of resistance.

• Potential for SQ administration.

• Smaller volume load, not blood 
product.

SARS-CoV-2

• Ready made, readily available.

• Can be deployed rapidly.

• Might be only antiviral available 
in resource limited settings.

• Relatively inexpensive.

• Only immediately available 
agent for variants.

• Likely effective in immune 
deficiency.



SARS-CoV-2 vaccines with FDA EUAs

https://link.springer.com/chapter/10.1007/978-3-030-00710-2_14

Adenovirus vectored

• mRNA
• Packaged in 

liposomes

• Spike protein mRNA

• Highly immunogenic

• Highly effective -
prevent severe 
disease and death

• Adenovirus vectored
• Nonreplicating

• Encode spike protein

• Highly immunogenic

• Highly effective -
prevent severe 
disease and death

mRNA vaccines

T cell

B cell

Memory B or T cell

CTL

Plasma cell

Moderna: https://www.fda.gov/media/144637/download

Pfizer: https://www.fda.gov/media/144413/download

Janssen: https://www.fda.gov/media/146304/download

https://www.fda.gov/media/144637/download
https://www.fda.gov/media/144413/download
https://www.fda.gov/media/146304/download


N= 95 controls, N= 56 dialysis patients, stratified by age

Spike protein IgG assay



https://www.medrxiv.org/content/10.1101/2021.03.31.21254683v1

N=36    N=44    N=18

Measure of cellular function

Interferon-gamma release assay

Neutralization assay         Spike protein IgG assay



https://www.medrxiv.org/content/10.1101/2021.04.08.21254779v1.full.pdf

• Retrospective EMR study of vaccine response 

• 186 dialysis patients @ 32 clinics, 8 states
• Median age 68 years; 47% women; 21% Black

• 97.3% hemodialysis: 26% LTCF; 97% in-center hemodialysis

• Responders: 165/186: 88%

• Univariate non-responders: Female; shorter vintage (39 v 61 months); 
immunosuppressive therapy; receipt of another vaccine within 2 weeks; 
hospitalization within 14 days; CHF



https://onlinelibrary.wiley.com/doi/epdf/10.1111/ajt.16615

N=25              N=136

Spike protein IgG assay



After dose 2 when no 

response after dose 1

Receptor binding domain IgG Spike protein IgG              

N = 658



Covid-19 therapies and SARS-CoV-2 vaccines 
in patients with kidney disease

• Chronic kidney disease and 
dialysis

• Vaccination is essential.
• Outpatients with symptoms ≤10 

days - Mab cocktail.
• Inpatients: per protocols.

• Transplant 
• Current vaccines are likely to be 

poorly immunogenic.
• Hopefully, prophylaxis with CCP 

or Mabs is on the horizon.
• Inpatients: per protocols.

X
Prevention 

with 

vaccine or 

prophylaxis

Immediate/early

Treatment with Mabs

Virology, Transmission, and Pathogenesis of SARS-CoV-2 / BMJ 2020


