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Additional Disclosures
Clinical information for COVID-19 is rapidly evolving, please do not 
consider the date contained herein as necessarily up-to-date.
Statements presented herein are my own considerations NOT 
clinical recommendations.
Clinical recommendations for care of patients with suspected or 
confirmed COVID-19 are available through the VCU Health 
Department of Infectious of Disease as well as other national and 
international organizations such as the Center of Disease Control 
and World Health Organization, such recommendations are 
frequently revised and updated. 
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Additional Disclosures (2)
• Much of what I presenting today is the results of daily 

discussions within the COVID-19 Clinical Trial team, therefore 
special thanks to Benjamin Van Tassell, PharmD; Roshi
Markley, MD; Melissa Sears, RN; Aldo Bonaventura, MD; 
Alessandra Vecchiè, MD; Yub Sedhai, MD; Jane Ho, PharmD; 
Virginia Mihalick, MS; George Wohlford, PharmD; Anna Priday, 
MS, and others, and to Michael Stevens, MD, from the Division 
of Infectious Disease.

• Dr. Abbate is also part of CCTR COVID-19 Clinical Trial 
Committee led by Dr. F. Gerard Moeller that reviewed, 
discussed, and triaged COVID-19 clinical trials.
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Additional Disclosures (3)
• In March 2020, Dave Dixon, PharmD, and I led a review article 

published in the Journal of Cardiovascular Pharmacology, while 
much of the content is outdated, I owe the structure of this 
presentation to the initial discussions held with Dr. Dixon

• In April 2020, Michael Kontos, MD, and I presented on 
Cardiovascular Manifestations of COVID-19, and in May 2020, 
Dr. Kontos, with Dr. Dixon and Ajay Pillai, MD, presented at 
Hospital Medicine Grand Rounds – I have built on those 
presentations to provide an update for you today
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CoVID-19 Learning Objectives
1. Understand the challenges of 

conducting research during the 
COVID-19 pandemic

2. Understand the key 
pathophysiological therapeutic 
aspects of COVID-19 research

3. Review the preliminary results of 
COVID-19 research to date
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CoVID-19 Impact of CoVID-19 in USA

• 1.5.20
• 3.5.20



CoVID-19 Impact of CoVID-19 in Italy



CoVID-19 Activating COVID-19 research at VCU Health

• Early March: realization that COVID-19 was about to hit USA
• Data from Italy showing a logarithmic rise in death toll
• VCU Health Infectious Disease team reviewing evidence for drugs :

• Hydroxychloroquine? Widely available – but efficacious? Safe?
• Lopinavir/Ritonavir? Widely available – but efficacious?
• Remdesivir? Not available

• Urgent need to find access to better treatments
• Fight against time



CoVID-19 Impact of CoVID-19 in USA

• 1.5.20
• 3.5.20
• 3.20.20
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• 4.23.20



CoVID-19 Urgent need to find access to COVID-19 treatments

• Where to start? What challenges?
• Time required to set up research studies
• Challenges associated with conducting research during pandemic
• Poor understanding of virus
• Poor understanding of the disease
• Rapidly evolving scenarios
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CoVID-19 Time required to set up a NEW clinical trial

• Average time to start up a new Industry clinical 
trial (where an IND has already been obtained)

• Average time to obtain a new IND for a drug 
already approved for another indication

• Average time to obtain a new IND for a drug 
NOT previously approved 

120-180 days

30-60 days

90-120 days

Unacceptably long times



CoVID-19 CCTR COVID-19 Clinical Trial Committee

• Goal to gather and coordinate resource to support COVID-19 clinical 
trials: all hand on deck approach

• Strong Collaborative Work between VCU and VCU Health 
Research Leadership (Mary Harmon & Lisa Ballance)

• Dedicated staff 7 day/week from Office of Sponsored Program
• Dedicated staff from Fiscal Administration
• Dedicated IRB panel for COVID-19 research
• Allocation of dedicated nursing staff for training and support
• Selection of trials based on merit and creation of triaging protocol
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CoVID-19 Selection of trials by the CCTR committee

High Impact Studies
• Strong rationale – specific to 

COVID-19 (clear 
pathophysiologic mechanism)

• Multi-center trials with 
coordination by a Clinical 
Research Organization

• Phase III clinical trials
• Drugs that are FDA approved 

and/or have a known 
safety/risk profile 

Low Impact Studies
• Incomplete developed 

rationale (i.e. vague 
mechanisms)

• Single-center studies exploring 
a small number of patients

• Lack of coordination by a 
Clinical Research Organization

• Phase I-II clinical trials
• Drugs without unknown safety 

risk profile



CoVID-19 Time required to set up a NEW clinical trial

• Average time to start up a new Industry clinical 
trial (where an IND has already been obtained)

• Average time to obtain a new IND for a drug 
already approved for another indication

• Average time to obtain a new IND for a drug 
NOT previously approved 

<7-14 days
Not needed as 

selecting industry 
studies with 
active INDs

(for the most part)

Acceptable results – 2 studies up and running by end of March
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CoVID-19 Urgent need to find access to COVID-19 treatments

• Where to start? What challenges?
• Time required to set up research studies
• Challenges associated with conducting research during pandemic
• Poor understanding of virus
• Poor understanding of the disease
• Rapidly evolving scenarios



CoVID-19 Challenges associated with conducting research

Unprecedented challenges
• Physical barriers
• Closed rooms (limited access)
• PPE shortage

• Psychological challenges
• Fear
• Unknown

• Additional barriers
• Language (Hispanic community)

Image taken from Google – no patient from VCU Health represented



CoVID-19 Challenges associated with conducting research

Solutions
• Teamwork

• Primary team / consultants
• Nurse leaders/educators (Joni Greer 

Alison Montpetit, CRU nurses)
• Technology

• iPhone/iPad
• Email

• Additional help
• Translation service

Image taken from Google – no patient from VCU Health represented



CoVID-19

N Engl J Med 2020
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CoVID-19 Learning Objectives
1. Understand the challenges of 

conducting research during the 
COVID-19 pandemic

2. Understand the key 
pathophysiological therapeutic 
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CoVID-19 SARS-CoV2: Structure & Cell Entry

• Positive-sense single-stranded RNA virus.
• Approximately 50-200nm in diameter.
• Initial reservoir likely the horseshoe bat.

• Gains entry via ACE2 receptor in concert with host’s 
TMPRSS2 membrane protease.

• ACE2 expression:  lymphocytes/dendritic cells, lung, GI 
smooth muscle, heart/vascular endothelium

1. Cascella M, Rajnik M, Cuomo A, et al. Features, Evaluation and Treatment Coronavirus (COVID-19) [Updated 2020 Apr 6]. In: StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2020 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK554776/

2. By Aditya Joshi - Own work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=20131071
3. Image from: Vaduganathan M, et al. Renin–Angiotensin–Aldosterone System Inhibitors in Patients with Covid-19. NEJM. 3-30-20. DOI: 10.1056/NEJMsr2005760.

Kindly prepared by Dr. Pillai

https://www.ncbi.nlm.nih.gov/books/NBK554776/
https://commons.wikimedia.org/w/index.php?curid=20131071


CoVID-19 Clinical Characteristics & Immunopathology

• Spread predominantly via respiratory droplets, but can be 
aerosolized or detected in stool.

• Symptomatic and asymptomatic spread.
• Incubation time: 3-14 days, R0 2-4 (97.5% sx 11 days)
• Median viral shedding:  20 days
• Respiratory viral co-infection more common than initially thought:  

~20%.

• ILI: Most common symptoms initially 
reported as fever (44-94%), cough (68-
83%), anosmia (~70%)

• Severe:  14% (dyspnea, RR>30, SpO2 
<93%, P/F ratio <300, >50% lung infiltrates 
within 24-48hrs)

• Critical:  5% (respiratory failure, septic 
shock, MOD)

1. Clerkin et al.  Coronavirus Disease 2019 and Cardiovascular Disease 10.1161/CIRCULATIONAHA.120.046941
2. Siddiqi HK, Mehra MR.  COVID-19 Illness in Native and Immunosuppressed States: A Clinical-Therapeutic Staging Proposal.  

JHLT.  2020

Kindly prepared by Dr. Pillai



CoVID-19 Symptoms & Severity

1. Moore JB, June CH.  Cytokine Release Syndrome in severe COVID-19.  Science.  10.1126/science.abb8925 (2020)
2. Fox et al.  Pulmonary and Cardiac Pathology in Covid-19: The First Autopsy Series from New Orleans. medRxiv

2020.04.06.20050575; doi: https://doi.org/10.1101/2020.04.06.20050575

• Intensely inflammatory and pro-thrombotic:  systemic increases in IL-6, IL-2, 
IL-7, granulocyte colony-stimulating factor, CXCL10, CCL2, TNF-alpha.

• Pathology:  Diffuse alveolar damage, hyaline membrane & hemorrhage, 
fibrin thrombi/deposition, megakaryocytes

• Lymphopenia, mild hepatocellular injury, elevated D-Dimer & inflammatory 
markers.

• Severe disease:  associated w/ cytokine release syndrome.  IL-6 elevation 
correlates with ARF, ARDS, and adverse outcomes. 

Kindly prepared by Dr. Pillai



CoVID-19 Chest Imaging:  X-RAY

Wong HYF et al.  Frequency and Distribution of Chest Radiographic Findings in COVID-19 Positive Patients

Kindly prepared by Dr. Pillai



CoVID-19 Chest Imaging:  Computed Tomography

• Features:  Ground glass opacities (GG) with or without consolidation in peripheral, posterior, and diffuse or lower lung 
zone distribution.  GGO reported to have ‘round’ morphology or ‘crazy paving’ pattern.

• Lacks:  perihilar pattern, bronchial wall thickening, mucoid impactions, nodules
• Sensitivity 60-98%.  Positive predictive value of ~92%.  

1. Simpson S. Radiological Society of North America Expert Consensus Statement on Reporting Chest CT Findings Related to 
COVID-19. Endorsed by the Society of Thoracic Radiology, the American College of Radiology, and RSNA.Published Online: March 
25, 2020  https://doi.org/10.1148/ryct.2020200152

2. Correlation of Chest CT and RT-PCR Testing in Coronavirus Disease 2019 (COVID-19) in China: A Report of 1014 Cases Tao Ai, 
Zhenlu Yang, Hongyan Hou, Chenao Zhan, Chong Chen, Wenzhi Lv, Qian Tao, Ziyong Sun, and Liming Xia Radiology 0 0:0

Kindly prepared by Dr. Pillai

https://doi.org/10.1148/ryct.2020200152


CoVID-19 Simplified Pathophysiologic Scheme of COVID-19
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CoVID-19
Inflammasome in 
the lungs of fatal 

COVID-19

• Collaborative work with University of Trieste 
• Laboratory of Dr. Stefano Toldo @ VCU 

Pauley Heart Center
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CoVID-19 1st study open at VCU – Remdesivir to target SARS-CoV2

• Remdesivir had been already developed by 
Gilead for SARS, MERS and Ebola

• Remdesivir became immediately available 
as part of a compassionate use program

• An initial clinical trial from China was halted 
prematurely due to inability to enroll 
patients, showing no benefits

• Two additional trials were completed in the 
USA one led by NIH/NIAID and one by 
Gilead

Remdesivir is a a prodrug of 
an adenosine analogue that 
functions as an inhibitor of the 
inhibitor of the viral RNA-
dependent, RNA polymerase 
for SARS-CoV2



CoVID-19 Remdesivir clinical trials

Lancet 2020

China

Primary endpoint:
2 point reduction



CoVID-19 Remdesivir clinical trials

NEJM 2020

USA, Europe, Asia

Primary endpoint:
Time to recovery

Greatest benefit
In patients on 
suppl O2 not 

through HFNC, 
NIV or IV



CoVID-19 Remdesivir clinical trials

NEJM 2020

402 patients
USA, Europe, Asia

Primary endpoint:
Clinical status on day 14

Some benefit of 
continuing to 10 

days if you 
remained critically 

ill after 5 days



CoVID-19 May 1 - FDA announces EUA for Remdesivir

July 24 – NIH COVID-19 Guidelines



CoVID-19
Another anti-viral study was completed at VCU Health
ORCHID trial with Hydroxychloroquine

• Small studies had suggested a benefit of 
hydroxychloroquine in COVID-19

• Widespread off-label use occurred all over 
the world, including at VCU Health

• There was a need for randomized clinical 
trials

• The ORCHID Trial was a NIH sponsored 
trial

Hydroxychloroquine is 
an anti-inflammatory 
drug with anti-viral 
activity in vitro against 
SARS-CoV2.



CoVID-19



CoVID-19 ORCHID Trial – NIH sponsored - Hydroxychloroquine

Unpublished

Interim analysis 470 pts

USA

Hospitalized patients



CoVID-19 Another Hydroxychloroquine trial



CoVID-19 Simplified Pathophysiologic Scheme of COVID-19
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CoVID-19 IL-6 as a therapeutic target in COVID-19

• Elevated IL-6 levels in patients with severe and critical COVID-19
• Worse prognosis in patients with higher IL-6 levels
• Initial report of ‘promising’ results in 21 patients treated with Tocilizumab, 

an IL-6 receptor blocker, in China
• Tocilizumab already approved for Cytokine Release Syndrome
• Anecdotal ‘dramatic’ responses in patients treated with Tocilizumab appear 

from Italy first then from all over the world
• Tocilizumab becomes part of standard of care for critical COVID-19 in 

many institutions around the world, including VCU Health, in March
• Several case-control studies suggest a beneficial effect



CoVID-19 Tocilizumab: case-control reports from Italy

40 patients treated with Tocilizumab s.c.
and 40 matched controls

Ann Rheum Dis 2020



CoVID-19 Tocilizumab: case-control reports from Italy

Lancet Rheumatology 2020

179 patients treated with Tocilizumab i.v. or s.c.
365 matched controls



CoVID-19

AND MANY MORE 

Tocilizumab: case-control reports from Italy

Pre-Print NJ experience



CoVID-19

10 patients with moderate COVID-19 pneumonia
(not hypoxic or on supplemental O2) treated with 
Tocilizumab s.c. and 10 matched controls

Int J Infect Dis 2020 – in press



CoVID-19 REGENERON CLINICAL TRIAL OF SARILUMAB

• Sarilumab (Kevzara) an IL-6R blocker (Regeneron)
• Sarilumab also is approved for Rheumatoid Arthritis
• Regeneron initiated an adaptive phase II-III clinical trial 

of Sarilumab in patients with COVID-19 across a wide 
range of severity of illness
• Severe COVID-19 (hypoxemic on suppl O2 via NC)
• Critical COVID-19 (on HFNC, NIV or IV)
• Multi-organ failure COVID-19 (shock or need for RRT)
• COVID-19 with immunodepression (any stage)



CoVID-19 REGENERON CLINICAL TRIAL OF SARILUMAB



CoVID-19 REGENERON CLINICAL TRIAL OF SARILUMAB

April 27, 2020
Press Release



CoVID-19 REGENERON CLINICAL TRIAL OF SARILUMAB

Cohort not on a ventilator



CoVID-19 REGENERON CLINICAL TRIAL OF SARILUMAB



CoVID-19 COVACTA Phase III clinical trial 

July 29, 2020

450 patients
COVID-19 pneumonia
w/ hypoxemia



CoVID-19 OTHER TOCILIZUMAB CLINICAL TRIALS

In the Recovery clinical trial protocol, there is a second randomisation for 
patients who are critically unwell to receive tocilizumab or no treatment and if 
required a second dose of tociliziumab to be given at the discretion of the 
treating physician within a window of 12 to 24 hours after the first dose.

Many other trials ongoing 
worldwide



CoVID-19 Use of IL-6R blockers - summary

• Elevated (and rising) levels of CRP and IL-6 associated with worse 
outcomes

• Several case-control studies suggestive of a benefit of IL-6R 
tocilizumab

• Lack of benefit with Sarilumab in Regeneron clinical trial
• Inconsistent/minor benefits in Tocilizumab clinical trials

Reasons? Biases of retrospective studies? Small sample size –
insufficient power of RCTs? Inappropriate study design? Changing 
profile of background therapies? Off-label use? Wrong biology?
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CoVID-19 IL-1 as a therapeutic target in COVID-19

• IL-1 is also known as fever molecule and is an upstream mediator
• IL-6 and CRP are surrogates for IL-1 levels
• Worse prognosis in patients with higher IL-1 levels
• Several case control studies suggest a beneficial effect
• Several randomized controlled trials are ongoing



CoVID-19 Anakinra case-control studies in COVID-19

29 patients treated with high-dose anakinra 10 mg/kg IV daily
and 16 matched controls

OTHER CASE SERIES PUBLISHED



CoVID-19 Anakinra case-control studies in COVID-19

Ana-COVID study
52 patients treated with anakinra 
100 mg x2/day for 3 days 
then 1/day for 7 days
and 44 matched controls



CoVID-19 Anakinra cas—control study in severe COVID-19

PNAS 2020

Marseille’s experience



CoVID-19 Canakinumab case-control study in COVID-19

Lancet Rheum 2020

10 patients severe COVID-19
on suppl O2 via NC
with elevated CRP

10 matched controls

Canakinumab is an IL-1beta targeted antibody



CoVID-19Anakinra and Canakinumab – our old friends in Cardiology

VCUART3 study w/ Anakinra

J Am Heart Assoc 2020



CoVID-19Anakinra and Canakinumab – our old friends in Cardiology

REDHART study w/ Anakinra Circ HF 2017



CoVID-19Anakinra and Canakinumab – our old friends in Cardiology

N Engl J Med 2017



CoVID-19 CAN-COVID: Canakinumab in severe COVID-19

Screening

-24 hrs to 0 
hrs

Dosing
Day 1

28 Days post treatment Up to Day 127

Canakinumab
+SOC 
n=225

Placebo           
+ SOC       
N=225

Study Period
Assessments every day during hospitalization 

up to Day 29 or discharge

Follow-up 
(by phone once patient 

discharged) 

Day 15 Day 29

Study Design

Day 57 Day 127

Once a patient is discharged, follow-up to be conducted by phone; patient will not need to return 
to the site for in-person visits.

VCU is #1 enrolling site, 47 patients enrolled as of 7/29/2020
88% enrollment completed
No safety concerns observed



CoVID-19 Urgent need to find access to COVID-19 treatments

• Where to start? What challenges?
• Poor understanding of virus
• Poor understanding of the disease
• Time required to set up research studies
• Challenges associated with conducting research during pandemic
• Rapidly evolving scenarios



CoVID-19 Dexamethasone UK RECOVERY Trial

• Rationale: inflammatory biomarkers predict worse outcomes
• Beneficial effects in other pulmonary infections and critical illnesses
• However concerns about viral clearance
• Chinese guidelines recommended glucocorticoids for severe/critical 

forms of COVID-19 pneumonia, WHO recommended against it



CoVID-19 Steroids in severe pulmonary disease
N Engl J Med 1990

Resp failure Death



CoVID-19

• Open label study
• >150 centers
• 6,425 patients randomized 2:1 to placebo 

or dexamethasone
• Placebo part of a common randomization 

platform 

• PRESS RELEASE on June 16, 2020
• Local and global guidelines changed the 

same day

Dexamethasone 
UK RECOVERY 

Trial



CoVID-19 Retrospective analysis: Corticosteroid Use in NY

• 1,806 cases
• 140 treated with 

corticosteroids
J Hospital Med 2020



CoVID-19
What about IL-6R / 

dexamethasone interaction?

Ann Rheum Dis 2020



CoVID-19 Convalescent plasma from donors
Most benefit seems to 
be in severe disease
(<7 days from onset)



CoVID-19 Novel antiviral strategy – targeted antibodies

Currently open at VCU for infected patients

Another study for exposed patient without symptoms will 
start soon



CoVID-19 Colchicine for moderate COVID-19 pneumonia 

Event: NIV or IV or death



CoVID-19 Learning Objectives
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COVID-19 pandemic
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pathophysiological therapeutic 
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3. Review the preliminary results of 
COVID-19 research to date



CoVID-19 Unadjusted Event rates at VCU Health up to July 24, 2020

MANY FACTORS COME IN TO PLAY!!!!!!

0

50

100

150

200

250

300

350

400

450

March April May June July *

Positive 

0

20

40

60

80

100

120

140

160

March April May June July *

Hospitalized

28.0%

29.0%

30.0%

31.0%

32.0%

33.0%

34.0%

35.0%

36.0%

37.0%

38.0%

March April May June July *

% hospitalized

0

5

10

15

20

25

March April May June July *

Deceased

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

35.0%

March April May June July *

Mortality rate (hospitalized)

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

14.0%

March April May June July *

Mortality rate (all cases)



CoVID-19 Review of the preliminary results of COVID-19 trials
Evidence from randomized trials is limited

• Preliminary data show that Remdesivir (for 5-10 days IV) improves 
outcomes in patients with severe (or critical) COVID-19 pneumonia, 
early initiation preferred, most effective in reducing disease duration

• Preliminary data show that Dexamethasone (6 mg daily for up to 10 
days) reduces mortality in patients with severe or critical COVID-19, 
with no benefit in patients with early, mild or moderate disease

• Preliminary data on convalescent plasma suggest a potential benefit 
in patients with severe COVID-19

• Insufficient data to recommend IL-6R or IL-1 blockers – at present 
the use as salvage therapy may be considered for selected critical 
cases of cytokine release syndrome failing standard treatment



CoVID-19

Treatment algorithm at VCU
Updated frequently



CoVID-19



CoVID-19 Conclusions
ü Learned a lot about the virus 

and the disease
ü Better at detecting and 

diagnosing disease
ü Have a rapid system in place to

evaluate and initiate clinical 
trials at VCUHealth

ü Remdesivir and Dexamethasone 
show efficacy in patients with 
severe and critical COVID-19 

✕ Need better prevention and 
treatments for early stage 
disease to prevent severe illness

✕ Need more data on patient-
centered outcomes (i.e. 
symptoms resolution etc..)

✕ Need additional treatments for 
critical disease to further reduce 
mortality
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The Spike (+acid 
environment) triggers an 

ATII dependent lung injury 
independent of the 

presence of the virus 
(data from SARS-CoV) 
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