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Disclaimers

 No conflicts of interest related to this presentation

 Data/knowledge on COVID-19 constantly 

evolving so information presented today as 

current as possible

 Too much data/information!

 Focus will be highlights, key studies, and recent 

updates on ID-related management in adults 



Objectives
 Review what we have learned about COVID-19 

and what NOT to use (at least as of today)

 Discuss the current guidelines and evidence-

based treatment options for hospitalized patients 

with COVID-19

 Evaluate the role of monoclonal antibodies for 

COVID-19

 Review the literature and operational 

considerations for COVID-19 vaccines and 

vaccine candidates



Introduction

 COVID-19 – disease caused by novel severe 

acute respiratory syndrome coronavirus 2 (SARS-

CoV-2)

 Single-stranded RNA virus

 Most common coronaviruses in clinical practice 

before this caused common colds

 SARS-CoV-2 – 3rd coronavirus to cause severe 

disease

 Severe acute respiratory syndrome (SARS) – 2002-2003

 Middle East respiratory syndrome (MERS) – 2012 



Statistics



Pathophysiology

McGrath, et al. Lancet Resp Med. July 2020. 



Pathophysiology

Parasher. Postgrad Med J. Sept 2020. 



Assessment Question  #1

 Which of the following is the only medication to 

be recommended as a AI recommendation in 

current NIH COVID-19 treatment guidelines?

A.  Remdesivir

B.  Dexamethasone

C.  Tocilizumab

D.  Bamlanivimab  

E.  Hydroxychloroquine 



Outline

 Repurposed drugs

 Treatments aimed at inflammatory/immune 

response to virus

 Monoclonal antibodies

 Vaccines



Repurposed Drugs

 In vitro activity = in vivo activity?

 Hydroxychloroquine (w or w/o azithromycin)

 In vitro studies – inhibition of fusion of SARS-CoV2 and host 

cell membrane1

 Initial small, open-label trial in pre-print showed promising 

results2,3
 EUA end of March 2020

 Reports of adverse effects and lack of efficacy4,5

 EUA revoked 6/15/20 

1. Wang, et al. Cell Res. 2020. 4. Rosenberg, et al. JAMA. 2020. 

2. Saag. JAMA. 2020 5. Magagnoli, et al. Med (N.Y.). 2020.

3. Gautret, et al. Intl J Antimicrob Ag. 2020. 



Repurposed Drugs
 Lopinavir/ritonavir 

 In vitro studies – inhibition of protease SARS-CoV2 needs 

for replication1

 Concentrations achieved with usual doses far below (60-

120-fold) needed to inhibit SARS-CoV2 replication1.2

 Early observational studies from China did not show 

benefit1,3

1. Yao, et al. J Med Virol. 2020. 

2. Schoergenhofer, et al. Ann Intern Med. 2020.

3. Cao, et al. NEJM. 2020. 



Repurposed Drugs

 March 20, 2020 – WHO announced launch of 

SOLIDARITY

 Large, international, open-label, randomized, 

adoptive  trial

 Evaluate effects of 4 drugs on hospital mortality:

 Remdesivir 

 Hydroxychloroquine 

 Lopinavir

 Interferon beta-1a

 Trials for hydroxychloroquine, lopinavir, and 

interferon discontinued for futility on June 19, July 4, 

and October 16, 2020



Remdesivir

 Inhibitor of viral RNA-dependent, RNA 

polymerase – affects viral replication 

 Repurposed drug – did not work well for Ebola 

but in vitro activity against SARS-CoV2 and 

animal studies suggested lower viral loads and 

less lung damage when given early

 Several clinical trials 

 ACTT-1 

 SOLIDARITY 



ACTT-1 Trial 
 Randomized, placebo-controlled, double-blind

 Enrolled 1062 hospitalized patients with COVID-

19 and evidence of LRTI in 60 international trial 

sites (45 in US) from Feb 21 – April 19, 2020

 Patients clinical status assessed daily with 8-

category ordinal scale for 28 days

 Outcomes

 Primary – Time to recovery (category 1-3 – not 

hospitalized or hospitalized but not for COVID-19 

treatment)

 Key secondary 

 Clinical status at day 15

 Mortality at 15 and 29 days Beigel, et al. NEJM. 2020.



ACTT-1 Trial

Beigel, et al. NEJM. 2020.



ACTT-1 Trial

Beigel, et al. NEJM. 2020.



ACTT-1 Trial

Beigel, et al. NEJM. 2020.



ACTT-1 Trial

Beigel, et al. NEJM. 2020.



Remdesivir

 ACTT-1 trial led to FDA approval on Oct 22 for 

treatment of adults and pediatric patients ≥12 

years old and weighing ≥40 kg requiring 

hospitalization for COVID-19

 However, SOLIDARITY trial…



SOLIDARITY Trial – Interim 
 Randomized, open-label, adaptive

 Enrolled 11,330 hospitalized patients with COVID-

19 in 30 countries (405 hospitals) from March 22 

– October 4, 2020

 2743 randomized to remdesivir, 2708 to standard of 

care 

 ~48% in each group received corticosteroids

 Outcomes

 Primary – In-hospital mortality – 11% vs. 11.1% 

(p=0.50)

 Secondary 

 Initiation of mechanical ventilation – 10.8 vs. 10.5% 

 Duration of hospitalization – no difference  

WHO Solidarity Trial Consortium. NEJM. 2020.



SOLIDARITY Trial – Interim 



SOLIDARITY Trial – Interim 



NIH COVID-19 Treatment Guidelines. Last update Jan 14, 2021.



Remdesivir Safety
 Adverse effect profile similar in ACTT-1 trial

 Transaminase elevations (2-8%) 

 Per package insert, consider discontinuing if ALT > 

10x ULN or if any s/sx of liver failure

 Monitoring at baseline and throughout therapy

 Renal disease/failure

 Concern of accumulation of excipient SBECD1

 Safety threshold 250mg/kg/day of SBECD

 100mg remdesivir powder, solution contains 3 and 6g of 

SBECD 

 Small case series in AKI/CKD

 20 patients2, 18 patients3, 46 patients4 – no difference in 

ALT or SCr elevations  
1. Adamsick, et al. JASN. 2020. 3. Estiverne, et al. Kidney Int Rep. 2020.

2. Pettit, et al. CID. 2020. 4. Thakare, et al. Kidney Int Rep. 2021.



Last Word about Repurposed 

Drugs (for Now)

 Ivermectin

 In vitro studies – inhibit replication of SARS-CoV2 

 Plasma concentrations for this would require 100-

fold higher doses than approved 

 Clinical data difficult to interpret 

 NIH treatment guidelines updated recommendation 

from “against use” to “insufficient data to 

recommend either for or against” on January 14, 

2021

 Colchicine (and many others)

 Jury still out

 Not mentioned in NIH or IDSA guidelines

NIH COVID-19 Treatment Guidelines. Last update Jan 14, 2021.



NIH COVID-19 Treatment Guidelines. Last update Jan 14, 2021.



Dexamethasone – RECOVERY 

Trial

 Multicenter, randomized, open-label trial in 

hospitalized patients with COVID-19 in UK 

 Enrolled 2104 patients to receive dexamethasone 

(6mg IV/PO daily) vs. 4321 standard of care 

 Outcomes

 Primary – all-cause mortality within 28 days of 

randomization

 Secondary 

 Time to discharge

 Progression to mechanical ventilation or death

RECOVERY Collaborative Group. NEJM. 2020. 



RECOVERY Trial





RECOVERY Trial



Immunomodulators

 IL-1 inhibitors – anakinra

 CORIMUNO-ANA-1 trial – stopped early for futility

 NIH guidelines – insufficient data for or against –

above not included 

 CORIMUNO-ANA-2 trial ongoing to evaluate severe 

COVID-19 in ICU patients

CORIMUNO-19 Collaborative Group. Lancet Resp Med. 2021. 



Immunomodulators
 IL-6 inhibitors – particularly tocilizumab – 3 recent 

trials

 EMPACTA – hospitalized with COVID-19 

pneumonia not on mechanical ventilation

 Modified Intention-to-Treat – 249 tocilizumab vs. 128 

placebo

 Primary outcome – combined mechanical ventilation or 

death 12% vs. 19.3% (p=0.04) 

 Secondary outcome – no difference in death from any 

cause 

Salama, et al. NEJM. 2021.



Tocilizumab
 Veiga, et al1 – severe or critical COVID-19 –

supplemental oxygen  or mechanical ventilation

 Enrolled 129 patients from May 8 – July 17, 2020

 Stopped early for excess deaths at 15 days in tocilizumab 

group (17 vs. 3%); in-hospital mortality 21 vs. 9% (p=0.02)

 REMAP-CAP2 – ICU patients within 24 hours of 

resp support

 Lower organ support-free days and hospital mortality

1. Veiga, et al. BMJ. 2021.

2. REMAP-CAP. medRxiv (pre-print). 2021. 



Immunomodulators
 JAK inhibitors – baricitinib 

 EUA on Nov 19, 2020 – baricitinib + remdesivir in 

hospitalized patients w COVID-19 who require 

supplemental O2, mechanical ventilation, or ECMO

 Primarily due to ACTT-2 results 

 Double-blind, placebo-controlled in 8 countries (May 8 – July 1)

 Baricitinib (4mg daily x 14 days) + remdesivir (10 days) (n=515) vs. 

remdesivir alone (n=518) 

 Combination group recovered 1 day faster (7 vs. 8 days; p=0.03)

 High flow or non-invasive ventilation most benefit (10 vs. 18 d)

 No difference in mortality 

 NIH guidelines updated Dec 14 – insuff data for or against

 Awaiting results of ACTT-4 – baricitinib + remdesivir vs. 

dexamethasone + remdesivir
Kalil, et al. NEJM. 2020. 



Assessment Question #2

 Which of the following is true regarding the use of 

monoclonal antibodies for COVID-19?

A. Considered standard of care according to current 

NIH guidelines

B. Patient must be symptomatic to receive it per the 

EUA

C. Patients can receive it at any time during illness 

per EUA

D. Patient can receive it during hospitalization for 

COVID-19 per EUA



Monoclonal Antibodies
 Neutralizing monoclonal antibodies target receptor-

binding protein of spike protein of SARS-CoV2

 Being evaluated for treatment and prophylaxis in 

early disease

 ACTIV-3 trial in hospitalized pts stopped early for futility1

 EUAs

 Bamlanivimab 700mg – Nov 9

 Casirivimab/imdevimab (REGN10933) 2.4g – Nov 21

 Treatment of non-hospitalized patients with mild-mod 

COVID-19 at high risk of severe dx or hospitalization

 Administered ASAP after positive test and w/in 10 days 

of symptom onset 

 New data evolving
1. ACTIV-3/TICO LY-CoV555 Study Group. NEJM. 2020.



Bamlanivimab – BLAZE-1  

 Monotherapy vs. combination therapy with etesevimab 

 Randomized, double-blind, placebo-controlled, single-

infusion study

 Mild-mod COVID-19 outpts w/in 3 days of positive test

 5 treatment groups (June 17 – Aug 21; Aug 22 – Sept 3):

 Bamlanivimab monotx (700mg, n=101; 2800mg, n=107, 7000mg, 

n=101) 

 Combination w etesevimab (2800mg of each; n=112)

 Placebo (n=156)

 Outcomes

 Primary – SARS-CoV-2 viral load from baseline to day 11

 Secondary – 9 total, 1 clinical  (hospitalization, ER visit, death at 

day 29)
Gottlieb, et al. JAMA. 2021. 



BLAZE-1
 Patients received infusion median 4 days of symptom 

onset

 Results

 Primary – Change of viral load only significantly different 

in any combination therapy group (p=0.01)

 Secondary – Proportion of hospitalizations/ER visits 

lower in treatment groups, lowest in combination therapy 

(1 vs. 9, p=0.049) but only hypothesis generating 

 NIH guidelines – based on interim results of 

bamlanivimab monotherapy

 Insufficient evidence for or against

 Should not be considered standard of care 
Gottlieb, et al. JAMA. 2021. 



REGN-COV2 Trial – Interim Results
 Multicenter, randomized, double-blind, placebo-

controlled 

 Symptomatic, non-hospitalized patients with COVID-

19 to evaluate safety, efficacy, refine end points 

 Randomized no more than 7 days after symptom 

onset and 72 hours of positive test 

 3 treatment groups:

 Low dose – 2.4g (n=92)

 High dose – 8g (n=90)

 Placebo (n=93)

 Outcomes

 Change in viral load from baseline through day 7 – more in 

those antibody-negative or high viral loads at baseline

 Numerically lower medically attended visits, esp Ab-
Weinreich, et al. NEJM. 2021. 



More to Come on Monoclonal 

Antibodies – Prophylaxis? 
 BLAZE-2 – press release

 Randomized, double-blind, placebo-controlled trial 

 Efficacy and safety of bamlanivimab 4200mg vs 

placebo in preventing COVID-19 in skilled nursing 

and assisted living facility residents and staff

 80% reduced risk? 



Antibiotic Stewardship and COVID-19



Co-infection and Use of Antibiotics 
 NIH guidelines:

 IDSA guidelines:

 Bacterial coinfections with SARS-CoV-2 relatively 

infrequent (likely occurring in <10% of hospitalized 

COVID-19 patients) – literature does not support 

routine use of empiric antibiotics 

 Recent studies in COVID-19 patients

 Antibiotics administered in 56 – 74.6%  

 Bacterial co-infection 3.5 – 31% 



Impact on Resistance








