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COVID-19 CLINICAL AND IMMUNOLOGICAL SPECTRA

(A) Clinical stages of COVID-19. 
(B) Protective immunity and inflammatory spectra.

García LF. Front Immunol. 2020;11:1441. Published 2020 Jun 16. doi:10.3389/fimmu.2020.01441



OVERALL DISEASE DISTRIBUTION 

• Among individuals with symptomatic coronavirus disease 2019 
(COVID-19)

• Mild to moderate (mild symptoms up to mild pneumonia): 81%

• Severe (dyspnea, hypoxia, or more than 50% lung involvement on imaging): 14%

• Critical (respiratory failure, shock, or multiorgan system dysfunction): 5%

• Infection fatality rates are population and age dependent, with very low 
rates for children and young adults but mortality rates >25% for individuals 
over age 90.

https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html
WHO. Estimating mortality from COVID-19: Scientific brief, 4 August 2020. https://www.who.int/publications/i/item/WHO-2019-nCoV-Sci-Brief-
Mortality-2020.



Lauxmann, Martin Alexander, Santucci, Natalia Estefanía, & Autrán-Gómez, Ana María. International braz j urol, 46(Suppl. 1), 6-18. Epub July 27, 2020.https://doi.org/10.1590/s1677-5538.ibju.2020.s10

THE IMMUNE RESPONSE TO INFECTION WITH SARS-COV-2 



Silva TF, Tomiotto-Pellissier F, Sanfelice RA, et al. Front Immunol. 2020;11:562264. Published 2020 Oct 27. 

IMMUNE RESPONSE IN COVID-19 STAGES 





ANTIVIRALS

• REMDESIVIR

• No role for Lopinavir/r

• ?other agents 
• Favipiravir



P

FDA Approval: Remdesivir for Hospitalized 
Patients
• Remdesivir is a nucleoside analogue of ATP that inhibits SARS-CoV-2 

RNA polymerase by competing with ATP for inclusion into nascent 
RNA→ delayed chain termination during viral RNA replication

FDA Indication
“…indicated for adults and pediatric patients (12 years of 

age and older and weighing at least 40 kg) for the 
treatment of coronavirus disease 2019 (COVID-19) 

requiring hospitalization. [Remdesivir] should only be 
administered in a hospital or healthcare setting capable of 

providing acute care comparable to inpatient hospital 
care.”

Remdesivir PI. 
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Remdesivir
• Randomised, double-blind, placebo-controlled, multicentre

trial at ten hospitals (Wang et al, 2020)
• 237 hospitalized adult COVID-19 patients (158 to remdesivir and 79 to 

placebo)

• 200 mg on day 1 followed by 100 mg on days 2–10 in single daily 
infusions

• Patients were permitted concomitant use of lopinavir–ritonavir, 
interferons, and corticosteroids

• Primary endpoint was time to clinical improvement up to day 28

• Remdesivir use was not associated with a difference in time to clinical 
improvement 

• Patients receiving remdesivir had a numerically faster time to clinical 
improvement than those receiving placebo among patients with 
symptom duration of 10 days

• AEs were reported in 102 (66%) of 155 remdesivir recipients versus 50 (64%) of 78 
placebo recipients 

• Constipation, hypoalbuminaemia, hypokalaemia, anaemia, thrombocytopenia, and 
increased total bilirubin

URTI LRTI



REMDESIVIR

• Adaptive COVID-19 Treatment Trial (ACTT-1; Beigel et al., 2020)
• Double-blind, randomized, placebo-controlled trial

• 200 mg on day 1 followed by 100 mg on days 2–10 in single daily infusions

• Patients who received remdesivir had a 31% faster time to recovery than those who received placebo 
(p<0.001). 

• Median time to recovery was 11 days for patients treated with remdesivir compared with 15 days for 
those who received placebo

• Survival benefit, with a mortality rate of 7.1 % for the group receiving remdesivir versus 11.9% for the 
placebo group

• Phase 3 SIMPLE trial evaluating (Gilead Sciences, Inc.)
• Patients receiving a 10-day treatment course of remdesivir achieved similar improvement in clinical 

status compared with those taking a 5-day treatment course 

• Time to clinical improvement for 50% of patients was 10 days in the 5-day treatment group & 11 days in 
the 10-day treatment group

• No new safety signals were identified with remdesivir across either treatment group

• Early treatment during 1st 10 days of illness was associated with better outcomes (discharge rate 62% vs 
49%)



REMDESIVIR

• nucleotide analogue that has activity against SARS-CoV-2 in vitro

• EUA by the FDA for hospitalized children and adults with severe COVID-19 
(SpO2 ≤94 percent on room air, requiring supplemental oxygen, mechanical 
ventilation, or ECMO)

• 200 mg intravenously on day 1 followed by 100 mg daily for 5 days total (with extension to 10 days if there is no clinical 
improvement and in patients on mechanical ventilation or ECMO)

Contra-indications for use:

elevated LFTs

renal impairment 

Wang M, Cao R, Zhang L, Yang X, Liu J, Xu M, Shi Z, Hu Z, Zhong W, Xiao G . Remdesivir and chloroquine effectively inhibit the recently emerged novel coronavirus (2019-nCoV) in vitro. Cell Res. 2020;30(3):269. Epub 2020 Feb 4.



REMDESIVIR: SUMMARY

• The first randomized clinical 
trial, involving 237 patients with 
severe COVID-19 in 10 hospitals 
in Hubei, China, found no 
statistically significant clinical 
benefits to remdesivir.

• The ACTT-1 study, involving 1063 
patients, found that remdesivir 
was superior to placebo in 
shortening the time to recovery 
by 4 days compared with 
placebo in adults hospitalized 
with COVID-19 and evidence of 
lower respiratory tract infection.

• The preliminary results of the Adaptive Covid-19 Treatment Trial (ACTT-1) 
international randomized controlled trial demonstrated a significant 
reduction in median time to recovery of 4 days with remdesivir compared to 
placebo in hospitalized patients requiring supplemental oxygen. No 
significant effect on mortality was observed. 

• An international randomized trial of treatment duration demonstrated no 
difference in clinical outcomes between 5- and 10-day courses of remdesivir. 

• Remdesivir is administered intravenously and has been shown to be well 
tolerated, with the most common adverse events being anemia, deranged 
liver function tests, impaired renal function and hyperglycemia. 

• Remdesivir received a conditional marketing authorization for use in the EU 
from the European Medicines Agency on 3 July 2020, applicable in the UK 
during the post-Brexit transition period. An interim clinical commissioning 
policy is in place. 

• Current limitations include IV formulation and contraindication in renal 
impairment and patients with liver enzyme elevation >

• Ongoing studies are investigating the combination of remdesivir and various 
immunomodulatory agents, use of alternative formulations and use in early 
mild/moderate COVID-19



IMMUNE MODULATORS

• 1- STEROIDS

• 2- IL-6 INHIBITORS



ROLE OF STEROIDS

• DEXAMETHASONE 
• RECOVERY TRIAL RCT

• 2104 patients received DEXA

• 4321 patients received usual care

• severely ill patients who are on supplemental oxygen or ventilator support

• 6mg per day for 10 days
• 17% reduction in mortality overall

• Reduction in mortality greater in more severe ill 

• Patients on invasive mechanical ventilation or extracorporeal membrane oxygenation (ECMO) 
at baseline – 36 % RR

RECOVERY Collaborative Group, Horby P, Lim WS, et al. Dexamethasone in Hospitalized Patients with Covid-19  N Engl J Med. 2020;NEJMoa2021436.



RECOVERY TRIAL 



RECOVERY TRIAL RESULTS

Effect of Dexamethasone on 28-Day Mortality, According to Respiratory Support at Randomization.

Shown are subgroup-specific rate ratios for all the patients and for those who were receiving no oxygen, 
receiving oxygen only, or undergoing invasive mechanical ventilation at the time of randomization. Rate ratios 
are plotted as squares, with the size of each square proportional to the amount of statistical information that 
was available; the horizontal lines represent 95% confidence intervals.



WHY TOCILIZUMAB COULD BE AN EFFECTIVE 
TREATMENT FOR SEVERE COVID-19?



ANTI–IL-6 RCEPTORS



TESEO Cohort: Tocilizumab to Treat 
Severe COVID-19 in Italy

• Retrospective, observational, cohort study of adults with severe COVID-19 pneumonia admitted to tertiary care centers in Italy 
between February and March 2020 who received tocilizumab plus standard of care (n = 179) vs standard of care alone (n = 
365)

• Tocilizumab: 8 mg/kg via 2 infusions 12 hrs apart or 162 mg SQ in each thigh (324 mg total) when IV formulation unavailable

Slide credit: clinicaloptions.com

Mechanical Ventilation or Death 
(Primary Outcome)

Mechanical Ventilation and Death

Guarlandi. Lancet Rheumatology. 2020;20:30173.
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http://www.clinicaloptions.com/


Cohort Study of Tocilizumab to Treat 
Severe COVID-19 in Spain

• Retrospective, observational, cohort study of 
patients hospitalized with 
COVID-19 who received tocilizumab 
(n = 260) vs no tocilizumab (n = 969)

• Tocilizumab: median total dose of 600 mg

• Tocilizumab associated with decreased risk of death 
(aHR: 0.34; 95% CI: 0.16-0.72; P = .005) and ICU 
admission or death (aHR: 0.38; 95% CI: 0.19-0.81; 
P = .011) in patients with baseline 
CRP > 150 mg/L

• No association among patients with 
CRP ≤ 150 mg/L

Slide credit: clinicaloptions.com
Martínez-Sanz j ET AL. Clinical Microbiology and Infection, 2020, ISSN 1198-743X, https://doi.org/10.1016/j.cmi.2020.09.021.

*Adjusted for sex, age, comorbidities (HTN, diabetes, ischemic heart disease, chronic kidney disease, congestive heart failure, lung disease), oxygen use at baseline, oxygen 
saturation, and time-varying parameters of severity (BP, heart rate, lymphocyte/neutrophil count, LDH, ALT, urea, D-dimer, and CRP.

http://www.clinicaloptions.com/


Convalescent plasma

• Used in other infectious diseases such as influenza, Ebola, 
measles, SARS, etc.

• Two small case series reported improvement in oxygenation, 
sequential organ failure assessment (SOFA) scores, and eventual 
ventilator weaning in some patients
• One dose (200 mL) of CP was well tolerated and could significantly 

increase or maintain the neutralizing antibodies at a high level, 
leading to disappearance of viremia in 7 d

• Timelines of improvement varied from days to weeks

• Retrospectively controlled study in Mt Sinai showed improved 
oxygen requirements at day 14
• 12.8% of plasma recipients (n=39) and 24.4% of the 1:4 matched 

control patients had died (not significant)

• S309 mAb recovered from SARS patient cross neutralizes SARS-
CoV-2

Shen et al. JAMA 2020; Duan et al. PNAS 2020; Liu et 
al medRxiv 2020; Pinto et al. Nature 2020;



Results  
Of 103 patients who were randomized (median age, 70 years; 60 [58.3%] male), 101 (98.1%) completed the trial. Clinical improvement occurred within 28 days in 51.9% (27/52) of the 
convalescent plasma group vs 43.1% (22/51) in the control group (difference, 8.8% [95% CI, −10.4% to 28.0%]; hazard ratio [HR], 1.40 [95% CI, 0.79-2.49]; P = .26). Among those with severe 
disease, the primary outcome occurred in 91.3% (21/23) of the convalescent plasma group vs 68.2% (15/22) of the control group (HR, 2.15 [95% CI, 1.07-4.32]; P = .03); among those with 
life-threatening disease the primary outcome occurred in 20.7% (6/29) of the convalescent plasma group vs 24.1% (7/29) of the control group (HR, 0.88 [95% CI, 0.30-2.63]; P = .83) (P for 
interaction = .17). There was no significant difference in 28-day mortality (15.7% vs 24.0%; OR, 0.59 [95% CI, 0.22-1.59]; P = .30) or time from randomization to discharge (51.0% vs 36.0% 
discharged by day 28; HR, 1.61 [95% CI, 0.88-2.95]; P = .12). Convalescent plasma treatment was associated with a negative conversion rate of viral PCR at 72 hours in 87.2% of the 
convalescent plasma group vs 37.5% of the control group (OR, 11.39 [95% CI, 3.91-33.18]; P < .001). Two patients in the convalescent plasma group experienced adverse events within hours 
after transfusion that improved with supportive care.









Rochwerg Bram, Agoritsas Thomas, Lamontagne François, Leo Yee-Sin, Macdonald Helen, Agarwal Arnav et al. A living WHO guideline on drugs for covid-19 BMJ 2020; 370 :m3379











Datta SD, Talwar A, Lee JT. JAMA. Published online November 18, 2020. doi:10.1001/jama.2020.22717



ADDITIONAL CONSIDERATIONS

• LONG COVID-19??

• BURDEN OF CO-INFECTIONS

• DURATION OF IMMUNITY

• RE-INFECTION

• ROLE OF VACCINES

• IS THERE AN END TO THE PANDEMIC? 



UNTIL THEN……
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