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Rapidly	Developing	Pandemic
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Coronaviruses - Déjà vu all over again
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COVID	Syndrome

• Illness	begins	with	an	
asymptomatic	phase	
of	viral	replication	
followed	by	onset	of	
flu-like	symptoms
• A	subset	of	individuals	
develop	respiratory	
symptoms,	some	of	
which	can	be	severe



Temporal	Considerations	for	Diagnosis	of	
COVID-19

Sethuraman.	JAMA.	2020;[Epub].	Reproduced	with	permission	from	JAMA.	2020.	doi:10.1001/jama.2020.8259.	
Copyright©(2020)	American	Medical	Association.	All	rights	reserved. Slide	credit:	clinicaloptions.com
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COVID	Syndrome

• The	delayed	onset	of	critical	
illness	in	patients	with	Covid-
19	suggests	a	maladaptive	
immune	response	to	infection

• Timing	of	this	process	is	not	
uniform,	particularly	in	
immunosuppressed	
populations	

Siddiqi	et	al,	Heart	and	Lung	Transplantation	2020
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What	about	Immunosuppressed/
Transplant	patients?

• Timeline	is	far	more	
variable
• Mild	disease	is	still	
often	observed
• Can	have	prolonged	
‘viremic’	symptoms
• Late	presentation	with	
respiratory	distress	
can	occur

Typical	disease	timeline
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• Direct	targeting	of	virus
• Disrupting	viral	replication	via	
antivirals
• Clearance	of	virus	via	antibody

• Immune	modulation
• Suppression	of	pathologic	
inflammation	to	limit	tissue	
damage

Principles	of	COVID
Treatments



Strategies	for	a	Successful	Antiviral	Therapeutic

• Pathogen	specific	therapy,	“the	cure	for	the	common	cold”
• hundreds	of	different	viral	pathogens

• Timely	therapy
• Necessary	to	initiate	antiviral	early	for	meaningful	benefit

• Well-tolerated
• In	order	to	treat	early	enough	for	benefit,	will	likely	treat	a	higher	number

• Viral	resistance?



Remdesivir

• Developed	by	Gilead	Sciences	as	
antiviral
• Prodrug	that	metabolizes	into	an	
ATP	analogue
• Inhibits	RNA	synthesis	by	
interaction	with	RNA	polymerase
• First	tested	in	humans	as	a	
therapeutic	for	Ebola
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• As	an	emerging	pathogen,	SARS-CoV-2	did	not	have	any	clinically	proven	
therapeutics
• Significant	amount	of	preclinical	research	had	been	reported	in	the	search	for	
therapeutic	treatments	for	the	related	coronaviruses:	SARS	and	MERS

LETTER TO THE EDITOR OPEN

Remdesivir and chloroquine effectively inhibit the recently
emerged novel coronavirus (2019-nCoV) in vitro
Cell Research (2020) 30:269–271; https://doi.org/10.1038/s41422-020-0282-0

Dear Editor,
In December 2019, a novel pneumonia caused by a previously
unknown pathogen emerged in Wuhan, a city of 11 million
people in central China. The initial cases were linked to
exposures in a seafood market in Wuhan.1 As of January 27,
2020, the Chinese authorities reported 2835 confirmed cases in
mainland China, including 81 deaths. Additionally, 19 confirmed
cases were identified in Hong Kong, Macao and Taiwan, and 39
imported cases were identified in Thailand, Japan, South Korea,
United States, Vietnam, Singapore, Nepal, France, Australia
and Canada. The pathogen was soon identified as a novel
coronavirus (2019-nCoV), which is closely related to sever acute
respiratory syndrome CoV (SARS-CoV).2 Currently, there is no
specific treatment against the new virus. Therefore, identifying
effective antiviral agents to combat the disease is urgently
needed.
An efficient approach to drug discovery is to test whether

the existing antiviral drugs are effective in treating related
viral infections. The 2019-nCoV belongs to Betacoronavirus
which also contains SARS-CoV and Middle East respiratory
syndrome CoV (MERS-CoV). Several drugs, such as ribavirin,
interferon, lopinavir-ritonavir, corticosteroids, have been used in
patients with SARS or MERS, although the efficacy of some drugs
remains controversial.3 In this study, we evaluated the antiviral
efficiency of five FAD-approved drugs including ribavirin,
penciclovir, nitazoxanide, nafamostat, chloroquine and two
well-known broad-spectrum antiviral drugs remdesivir (GS-
5734) and favipiravir (T-705) against a clinical isolate of 2019-
nCoV in vitro.
Standard assays were carried out to measure the effects of

these compounds on the cytotoxicity, virus yield and infection
rates of 2019-nCoVs. Firstly, the cytotoxicity of the candidate
compounds in Vero E6 cells (ATCC-1586) was determined by the
CCK8 assay. Then, Vero E6 cells were infected with nCoV-
2019BetaCoV/Wuhan/WIV04/20192 at a multiplicity of infection
(MOI) of 0.05 in the presence of varying concentrations of the
test drugs. DMSO was used in the controls. Efficacies were
evaluated by quantification of viral copy numbers in the cell
supernatant via quantitative real-time RT-PCR (qRT-PCR) and
confirmed with visualization of virus nucleoprotein (NP) expres-
sion through immunofluorescence microscopy at 48 h post
infection (p.i.) (cytopathic effect was not obvious at this time
point of infection). Among the seven tested drugs, high
concentrations of three nucleoside analogs including ribavirin
(half-maximal effective concentration (EC50)= 109.50 μM, half-
cytotoxic concentration (CC50) > 400 μM, selectivity index (SI) >
3.65), penciclovir (EC50= 95.96 μM, CC50 > 400 μM, SI > 4.17) and
favipiravir (EC50= 61.88 μM, CC50 > 400 μM, SI > 6.46) were
required to reduce the viral infection (Fig. 1a and Supplemen-
tary information, Fig. S1). However, favipiravir has been shown

to be 100% effective in protecting mice against Ebola virus
challenge, although its EC50 value in Vero E6 cells was as high
as 67 μM,4 suggesting further in vivo studies are recommended
to evaluate this antiviral nucleoside. Nafamostat, a potent
inhibitor of MERS-CoV, which prevents membrane fusion, was
inhibitive against the 2019-nCoV infection (EC50= 22.50 μM,
CC50 > 100 μM, SI > 4.44). Nitazoxanide, a commercial antiproto-
zoal agent with an antiviral potential against a broad
range of viruses including human and animal coronaviruses,
inhibited the 2019-nCoV at a low-micromolar concentration
(EC50= 2.12 μM; CC50 > 35.53 μM; SI > 16.76). Further in vivo
evaluation of this drug against 2019-nCoV infection is
recommended. Notably, two compounds remdesivir (EC50=
0.77 μM; CC50 > 100 μM; SI > 129.87) and chloroquine (EC50=
1.13 μM; CC50 > 100 μM, SI > 88.50) potently blocked virus
infection at low-micromolar concentration and showed high SI
(Fig. 1a, b).
Remdesivir has been recently recognized as a promising

antiviral drug against a wide array of RNA viruses (including
SARS/MERS-CoV5) infection in cultured cells, mice and nonhuman
primate (NHP) models. It is currently under clinical development
for the treatment of Ebola virus infection.6 Remdesivir is an
adenosine analogue, which incorporates into nascent viral RNA
chains and results in pre-mature termination.7 Our time-of-
addition assay showed remdesivir functioned at a stage post
virus entry (Fig. 1c, d), which is in agreement with its putative anti-
viral mechanism as a nucleotide analogue. Warren et al. showed
that in NHP model, intravenous administration of 10mg/kg dose
of remdesivir resulted in concomitant persistent levels of its active
form in the blood (10 μM) and conferred 100% protection against
Ebola virus infection.7 Our data showed that EC90 value of
remdesivir against 2019-nCoV in Vero E6 cells was 1.76 μM,
suggesting its working concentration is likely to be achieved in
NHP. Our preliminary data (Supplementary information, Fig. S2)
showed that remdesivir also inhibited virus infection efficiently in
a human cell line (human liver cancer Huh-7 cells), which is
sensitive to 2019-nCoV.2

Chloroquine, a widely-used anti-malarial and autoimmune
disease drug, has recently been reported as a potential broad-
spectrum antiviral drug.8,9 Chloroquine is known to block
virus infection by increasing endosomal pH required for virus/
cell fusion, as well as interfering with the glycosylation of cellular
receptors of SARS-CoV.10 Our time-of-addition assay demon-
strated that chloroquine functioned at both entry, and at post-
entry stages of the 2019-nCoV infection in Vero E6 cells
(Fig. 1c, d). Besides its antiviral activity, chloroquine has an
immune-modulating activity, which may synergistically enhance
its antiviral effect in vivo. Chloroquine is widely distributed
in the whole body, including lung, after oral administration.
The EC90 value of chloroquine against the 2019-nCoV in Vero

Received: 25 January 2020 Accepted: 28 January 2020
Published online: 4 February 2020

www.nature.com/cr
www.cell-research.com
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Clinical	Trials	in	COVID	Pandemic

• Everything	is	harder!

• Mitigating	exposure
• PPE	consumption
• Participant	interactions
• Collecting/Processing	
specimens
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ACTT	– Phase	I
• Adaptive,	randomized,	double-blind,	placebo-controlled	trial	to	evaluate	the	safety	and	efficacy	of	novel	therapeutic	agents	in	hospitalized	adults	

diagnosed	with	COVID-19

• Phase	I	primary	outcome	is	time	to	recovery	by	Day	29,	key	secondary	outcome	is	improvements	in	the	8-point	ordinal	scale	at	Day 15

• Subjects	assessed	daily	while	hospitalized.	If	discharged,	study	visit	at	Days	15,	22,	and	29	as	an	outpatient

• Study	opened	on	February	21st,	UAB	opened	March	26th



ACTT	Implementation
Key	Tasks	
• Who	has	COVID?	

• Requires	accurate,	rapid	testing

• Screening
• Have	to	be	able	to	quickly	find	COVID	patients

• Consent
• Sounds	easy	enough….

• Paper	consent?	Electronic	platform?	Verbal	consent?	
What	about	getting	access	to	witness?

• Collecting	Study	Samples
• Processing:	Who,	where,	when;	Storage;	

Documentation

• Providing	study	product
• Inpatient	wards,	ICU,	PPE,	entering/exiting	room

• Medical	supervision	of	study
• Data	capture,	Data	entry,	Source	Docs,	Source	Doc	
uploading,	Data,	Data…..

• There’s	Outpatient	follow-up!

• Rapid	increase	in	community	cases	and	
hospitalizations

• Dramatic	changes	to	hospital	workflow	to	
accommodate	increasing	patients	with	highly	
infectious	disease

• Limited	therapeutic	options	with	minimal	data
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ACTT-1	Findings

Supplementary Appendix 
Remdesivir for the Treatment of COVID-19 – Final Report 
 

53 

Figure S1. Day 15 outcomes by baseline ordinal scale in the intent-to-treat population.  
Bar plots are shifted to compare improvement versus no improvement / worsening compared to the baseline ordinal 
score category (i.e., the “Enrollment Score”). Movement to the right of the enrollment score line reflect improvement 
by Day 15. Movement to the left of the enrollment line reflect no change in ordinal status or worsening by Day 15.  
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Ordinal	Score	5	(low	flow	oxygen)
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• COVID-19	inpatients	were	randomized	
to	Remdesivir,	Hydroxychloroquine,	
Lopinavir and	Interferon-β1a	(based	
upon	what	was	locally	available)	and	
open	control	designed	to	assess	effects	
on	in-hospital	mortality

• No	study	drug	reduced	mortality	(in	
any	subgroup),	initiation	of	ventilation	
or	hospitalization	duration
• Remdesivir RR=0.95	(0.81-1.11,	
p=0.50);

WHO	Solidarity	Trial
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• ACTT	study	approach	with	placebo	controlled,	randomized	and	blinded	study	met	
primary	end	point	of	time	to	recovery

• This	observation	was	in	line	with	numerous	other	findings	on	the	study
• Solidarity	study	demonstrates	what	mortality	benefit	there	may	be	is	limited
• Antiviral	approach	is	valid,	if	not	optimal	in	patients	with	moderate	to	severe	
disease

Remdesivir

10/27/20, 9)29 PMFDA Approves First Treatment for COVID-19 | FDA

Page 1 of 5https://www.fda.gov/news-events/press-announcements/fda-approves-first-treatment-covid-19

FDA NEWS RELEASE

FDA Approves First Treatment for COVID-
19

For Immediate Release:

October 22, 2020

Español (/news-events/press-announcements/la-fda-aprueba-el-primer-tratamiento-para-el-covid-19)

Today, the U.S. Food and Drug Administration approved
(https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/214787Orig1s000lbl.pdf)
the antiviral drug Veklury (remdesivir) for use in adult and
pediatric patients 12 years of age and older and weighing at least
40 kilograms (about 88 pounds) for the treatment of COVID-19
requiring hospitalization. Veklury should only be administered in a
hospital or in a healthcare setting capable of providing acute care
comparable to inpatient hospital care. Veklury is the first
treatment for COVID-19 to receive FDA approval. 

This approval does not include the entire population that had been
authorized to use Veklury under an Emergency Use Authorization
(EUA) originally issued on May 1, 2020. In order to ensure
continued access to the pediatric population previously covered
under the EUA, the FDA revised the EUA for Veklury to authorize
the drug’s use for treatment of suspected or laboratory confirmed
COVID-19 in hospitalized pediatric patients weighing 3.5 kg to less
than 40 kg or hospitalized pediatric patients less than 12 years of
age weighing at least 3.5 kg. Clinical trials assessing the safety and
efficacy of Veklury in this pediatric patient population are ongoing.

“The FDA is committed to expediting the development
and availability of COVID-19 treatments during this
unprecedented public health emergency,” said FDA
Commissioner Stephen M. Hahn, M.D. “Today’s approval
is supported by data from multiple clinical trials that the
agency has rigorously assessed and represents an

○ More Press Announcements (/news-events/newsroom/press-announcements)
“The	trial	looked	at	1,062	hospitalized	subjects	with	mild,	moderate	and	severe	COVID-19	who	received	Veklury	(n=541)	or	placebo (n=521),	
plus	standard	of	care.	The	median	time	to	recovery	from	COVID-19	was	10	days	for	the	Veklury	group	compared	to	15	days	for	the	placebo	
group,	a	statistically	significant	difference.	Overall,	the	odds	of	clinical	improvement	at	Day	15	were	also	statistically	significantly	higher	in	the	
Veklury	group	when	compared	to	the	placebo	group.”
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• Demonstrated	efficacy	for	hospitalized	patients	with	acute	COVID-19
• Cost	is	~$3,000	for	a	5-day	course
• Only	available	as	once	daily	infusion

• Challenging	chemistry	prevents	oral	version	in	near	term

Remdesivir
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Antibody	in	hospitalized	patients



Antibody	in	hospitalized	patients

• Antibody	(plasma	or	monoclonal)	
has	benefit	if:
• Product	is	active	against	the	strain	
present	
• Patient	has	not	serologically	
converted	at	time	of	intervention

• As	shown	in	Recovery	study,	
minority	of	inpatients	are	
seronegative
• that	study	pre-dates	Omicron	strain
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• IL-6
• Tocilizumab

• IL-1
• Anakinra

• TNF	inhibitors

Immune	Modulatory	Strategies

• Corticosteroids
• dexamethasone

• JAK	Inhibitors
• Baricitinib
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• Dexamethasone	reduced	deaths	by	one-third	in	
patients	receiving	invasive	mechanical	ventilation	
(29.0%	vs.	40.7%,	RR	0.65;	p<0.001),	by	one-fifth	in	
patients	receiving	oxygen	without	invasive	mechanical	
ventilation	(21.5%	vs.	25.0%,	RR	0.80;	p=0.002)

• Did	not	reduce	mortality	in	patients	not	receiving	
respiratory	support	at	randomization	(17.0%	vs.	13.2%,	
RR	1.22;	p=0.14).



ACTT	2

Primary	Endpoint
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Baricitinib – Jak 1,	2	inhibitor	

• Short	half-life
• About	10	hours

• Established	safety	profile
• Approved	for	RA	since	2017
• Licensed	in	>	70	countries,	
rapidly	scalable	intervention

• Inhibits	signaling	of	cytokines	
implicated	in	COVID-19

• Potential	antiviral	activities
• Inhibitor	of	AP2-associated	
protein	kinase	1	



ACTT	2

Primary	Endpoint
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Effect of Tocilizumab vs Usual Care in Adults Hospitalized
With COVID-19 and Moderate or Severe Pneumonia
A Randomized Clinical Trial
Olivier Hermine, MD, PhD; Xavier Mariette, MD, PhD; Pierre-Louis Tharaux, MD, PhD; Matthieu Resche-Rigon, MD, PhD;
Raphaël Porcher, PhD; Philippe Ravaud, MD, PhD; for the CORIMUNO-19 Collaborative Group

IMPORTANCE Severe pneumonia with hyperinflammation and elevated interleukin-6 is a
common presentation of coronavirus disease 2019 (COVID-19).

OBJECTIVE To determine whether tocilizumab (TCZ) improves outcomes of patients
hospitalized with moderate-to-severe COVID-19 pneumonia.

DESIGN, SETTING, AND PARTICPANTS This cohort-embedded, investigator-initiated,
multicenter, open-label, bayesian randomized clinical trial investigating patients with
COVID-19 and moderate or severe pneumonia requiring at least 3 L/min of oxygen but
without ventilation or admission to the intensive care unit was conducted between March 31,
2020, to April 18, 2020, with follow-up through 28 days. Patients were recruited from 9
university hospitals in France. Analyses were performed on an intention-to-treat basis with
no correction for multiplicity for secondary outcomes.

INTERVENTIONS Patients were randomly assigned to receive TCZ, 8 mg/kg, intravenously plus
usual care on day 1 and on day 3 if clinically indicated (TCZ group) or to receive usual care
alone (UC group). Usual care included antibiotic agents, antiviral agents, corticosteroids,
vasopressor support, and anticoagulants.

MAIN OUTCOMES AND MEASURES Primary outcomes were scores higher than 5 on the World
Health Organization 10-point Clinical Progression Scale (WHO-CPS) on day 4 and survival
without need of ventilation (including noninvasive ventilation) at day 14. Secondary
outcomes were clinical status assessed with the WHO-CPS scores at day 7 and day 14, overall
survival, time to discharge, time to oxygen supply independency, biological factors such as
C-reactive protein level, and adverse events.

RESULTS Of 131 patients, 64 patients were randomly assigned to the TCZ group and 67 to UC
group; 1 patient in the TCZ group withdrew consent and was not included in the analysis. Of
the 130 patients, 42 were women (32%), and median (interquartile range) age was 64
(57.1-74.3) years. In the TCZ group, 12 patients had a WHO-CPS score greater than 5 at day 4
vs 19 in the UC group (median posterior absolute risk difference [ARD] −9.0%; 90% credible
interval [CrI], −21.0 to 3.1), with a posterior probability of negative ARD of 89.0% not
achieving the 95% predefined efficacy threshold. At day 14, 12% (95% CI −28% to 4%) fewer
patients needed noninvasive ventilation (NIV) or mechanical ventilation (MV) or died in the
TCZ group than in the UC group (24% vs 36%, median posterior hazard ratio [HR] 0.58; 90%
CrI, 0.33-1.00), with a posterior probability of HR less than 1 of 95.0%, achieving the
predefined efficacy threshold. The HR for MV or death was 0.58 (90% CrI, 0.30 to 1.09). At
day 28, 7 patients had died in the TCZ group and 8 in the UC group (adjusted HR, 0.92; 95%
CI 0.33-2.53). Serious adverse events occurred in 20 (32%) patients in the TCZ group and 29
(43%) in the UC group (P = .21).

CONCLUSIONS AND RELEVANCE In this randomized clinical trial of patients with COVID-19 and
pneumonia requiring oxygen support but not admitted to the intensive care unit, TCZ did not
reduce WHO-CPS scores lower than 5 at day 4 but might have reduced the risk of NIV, MV, or
death by day 14. No difference on day 28 mortality was found. Further studies are necessary
for confirming these preliminary results.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT04331808

JAMA Intern Med. doi:10.1001/jamainternmed.2020.6820
Published online October 20, 2020.
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• Given	the	broad	
inflammatory	response	
triggered	by	SARS-CoV 2,	
targeting	a	single	cytokine	
may	not	be	sufficient

Immune	Modulatory	Strategies
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FDA NEWS RELEASE

FDA Issues Emergency Use Authorization for
Convalescent Plasma as Potential Promising COVID–

19 Treatment, Another Achievement in
Administration’s Fight Against Pandemic

For Immediate Release:

August 23, 2020

Español (/news-events/press-announcements/la-fda-emite-una-autorizacion-de-uso-de-emergencia-para-el-plasma-convaleciente-como-un-tratamiento)

Today, the U.S. Food and Drug Administration issued an emergency use authorization
(EUA) for investigational convalescent plasma for the treatment of COVID-19 in
hospitalized patients as part of the agency’s ongoing efforts to fight COVID-19. Based
on scientific evidence available, the FDA concluded, as outlined in its decision
memorandum (https://www.fda.gov/media/141480/download), this product may be
effective in treating COVID-19 and that the known and potential benefits of the product
outweigh the known and potential risks of the product.

Today’s action follows the FDA’s extensive review of the science and data generated
over the past several months stemming from efforts to facilitate emergency access to
convalescent plasma for patients as clinical trials to definitively demonstrate safety and
efficacy remain ongoing.

The EUA authorizes the distribution of COVID-19 convalescent plasma in the U.S. and
its administration by health care providers, as appropriate, to treat suspected or
laboratory-confirmed COVID-19 in hospitalized patients with COVID-19.

Alex Azar, Health and Human Services Secretary:
“The FDA’s emergency authorization for convalescent plasma is a milestone
achievement in President Trump’s efforts to save lives from COVID-19,” said Secretary
Azar. “The Trump Administration recognized the potential of convalescent plasma early
on. Months ago, the FDA, BARDA, and private partners began work on making this
product available across the country while continuing to evaluate data through clinical
trials. Our work on convalescent plasma has delivered broader access to the product
than is available in any other country and reached more than 70,000 American patients
so far. We are deeply grateful to Americans who have already donated and encourage
individuals who have recovered from COVID-19 to consider donating convalescent
plasma.”

Stephen M. Hahn, M.D., FDA Commissioner:
“I am committed to releasing safe and potentially helpful treatments for COVID-19 as
quickly as possible in order to save lives. We’re encouraged by the early promising data
that we’ve seen about convalescent plasma. The data from studies conducted this year
shows that plasma from patients who’ve recovered from COVID-19 has the potential to
help treat those who are suffering from the effects of getting this terrible virus,” said Dr.

○ More Press Announcements (/news-events/newsroom/press-announcements)
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FDA NEWS RELEASE

Coronavirus (COVID-19) Update: FDA Revokes
Emergency Use Authorization for Chloroquine and

Hydroxychloroquine

For Immediate Release:

June 15, 2020

Español (/news-events/press-announcements/actualizacion-sobre-el-coronavirus-covid-19-la-fda-revoca-la-autorizacion-de-uso-de-emergencia-para)

Today, the U.S. Food and Drug Administration (FDA) revoked the emergency use
authorization (https://www.fda.gov/media/138945/download) (EUA) that allowed
for chloroquine phosphate and hydroxychloroquine sulfate donated to the Strategic
National Stockpile to be used to treat certain hospitalized patients with COVID-19
when a clinical trial was unavailable, or participation in a clinical trial was not
feasible. The agency determined that the legal criteria for issuing an EUA are no
longer met. Based on its ongoing analysis of the EUA and emerging scientific data, the
FDA determined that chloroquine and hydroxychloroquine are unlikely to be effective
in treating COVID-19 for the authorized uses in the EUA. Additionally, in light of
ongoing serious cardiac adverse events and other potential serious side effects, the
known and potential benefits of chloroquine and hydroxychloroquine no longer
outweigh the known and potential risks for the authorized use. This is the statutory
standard for issuance of an EUA. The Biomedical Advanced Research and
Development Authority (BARDA) within the U.S. Department of Health and Human
Services originally requested the EUA covering chloroquine and hydroxychloroquine,
and the FDA granted the EUA on March 28, 2020 based on the science and data
available at the time. Today, in consultation with the FDA, BARDA sent a letter to the
FDA requesting revocation of the EUA based on up to date science and data.

“We’ve made clear throughout the public health emergency that our actions will be
guided by science and that our decisions may evolve as we learn more about the
SARS-CoV-2 virus, review the latest data, and consider the balance of risks versus
benefits of treatments for COVID-19,” said FDA Deputy Commissioner for Medical
and Scientific Affairs Anand Shah, M.D. “The FDA always underpins its decision-
making with the most trustworthy, high-quality, up-to-date evidence available. We
will continue to examine all of the emergency use authorizations the FDA has issued
and make changes, as appropriate, based on emerging evidence.”

The FDA has a responsibility to regularly review the appropriateness of an EUA, and
as such, the agency will review emerging information associated with the emergency
uses for the authorized products. Recent results from a large randomized clinical trial
in hospitalized patients, a population similar to the population for which chloroquine
and hydroxychloroquine were authorized for emergency use, demonstrated that
hydroxychloroquine showed no benefit on mortality or in speeding recovery. This
outcome was consistent with other new data, including data showing that the

○ More Press Announcements (/news-events/newsroom/press-announcements)

UAB	COVID	Therapeutic	Committee
• Representation	from:	ID,	Pulm/Critical	Care,	Rheumatology,	Pharmacy,	and	Ethics







Case	1:
• 50	yo patient	on	rituximab	for	lymphoma	(in	remission)
• Received	2	doses	of	Pfizer	vaccine	and	Pfizer	booster	4	
months	ago
• Admitted	for	Acute	COVID;	onset	of	symptoms	5	days	ago

• Temp	101.2,	O2	sats at	91%,	HR	118,	BP	110/62
• Serum	Cr	1.5	(baseline	1.0)
• ALT	62	(baseline	24)
• Inflammatory	biomarkers	are	pending

(Omicron	BA.2	variant	is	now	circulating	in	the	community)



You	recommend:
A. Start	Paxlovid orally	for	5	days
B. Start	Molnupiravir orally	for	5	days
C. Start	Remdesivir IV	daily	+	Dexamethasone
D. Give	Bebtelovimab IV	infusion	X1	+	Dexamethaxone
E. Give	Ivermectin	+	Dexamethasone	

https://www.covid19-druginteractions.org



Case	1	(continued):

•Despite	initial	interventions,	hypoxia	
progresses	over	next	48hrs	to	6L	via	nasal	
cannula	with	imminent	transition	to	HFNC
•GFR	now	27,	liver	enzymes	stable
• Inflammatory	biomarkers	are	elevated



Case	1
You	now	recommend:

A. Continue	Remdesivir/dexamethasone,	add	
Convalescent	Plasma

B. Continue	Remdesivir/dexamethasone,	add	
Tocilizumab

C. Continue	Remdesivir/dexamethasone,	add	
Baricitinib

D. Continue	Remdesivir/dexamethasone,	add	
Tofacitinib

E. No	change
https://www.covid19-druginteractions.org
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• Highly	variable	immune	states	influenced	by	prior	Coronavirus	
infections,	vaccinations,	immunosuppressive	drugs
• Acute	decompensations	can	be	driven	by	excessive	inflammation,	or	
by	rebound	viremia
• Difficult	to	differentiate,	but	major	impact	on	treatment	
recommendations
• Ct	value	and	trajectory	can	provide	valuable	insight

Atypical	Presentations	in	Immunosuppressed
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• 56y/o	with	hx of	ESRD	s/p	DDKT	1987,	maintained	on	CellCept 500	BID,	
prednisone	5,	cyclosporine	100.
• Diagnosed	with	COVID	12/29	after	1	week	of	symptoms.	Was	referred	for	
EUA	Bamlanivumab and	received	12/30.	Started	feeling	better	shortly	after	
therapy,	although	persistent	fatigue.	Patient	began	feeling	more	tired	with	
new	cough	and	dyspnea	and	presented	back	to	clinic	and	was	referred	for	
admission.	

• Repeat	COVID	test	+positive,	placed	on	supplemental	O2	(2L)	started	on	
anti-bacterials for	possible	secondary	infection
• CRP	– 202,	Ferritin	1243

Case	2
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• Prolonged	COVID	with	hyperinflammatory response	in	setting	of	
immunosuppression
• In	discussions	with	Rheumatology,	started	patient	on	anakinra

• Rapid	improvement	in	symptoms,	weaned	oxygen	and	discharged	in	few	
days.	

• 12/29	COVID	Cycle	Threshold-19.8	(High	burden	of	viremia)
• 1/20/21	COVID	Cycle	Threshold	- 33	(very	low	viremia/residual	template)

Case	2
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• 58y/o	with	hx of	breast	cancer	and	subsequent	AML/HSCT	in	2014,	
now	in	remission,	but	receiving	rituximab	and	tacro.
• Diagnosed	with	COVID	2/4,	given	Sotrovimab 2/7.	Seen	2/28	with	
some	lingering	dyspnea/fatigue,	COVID	PCR	(-),	but	noted	to	have	
pulmonary	infiltrates.	Next	day	developed	new	fever	and	admitted.	
• COVID	PCR	Ct	35
• CRP	109,	ferritin	899;	infectious	workup	negative

• Given	broad	spectrum	abx and	corticosteroids/bari as	well	as	
convalescent	plasma,	discharged	on	steroid	taper

Case	3
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• 1-week	later	presents	with	fever,	cough	and	decreased	taste;	
re-admitted
• COVID	PCR	(+),	Ct	16	(Very	high	viremia)
• Initiated	on	remdesivir,	convalescent	plasma,	baricitinib

• Clinically	improved,	Ct	appropriately	increased	to	30
• Plan	for	discharge	and	evusheld in	a	few	weeks

Case	3
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• All	11	cases	of	
severe	COVID-
19	occurring	14	
days	after	2nd
dose	were	in	
placebo	group

• Efficacy	of	a	
single	dose	
~80.2%





Booster	needed	to	develop	omicron	neutralizing	
antibodies

45

Pajon et	al.	NEJM	2022	





Tixagevimab and	Cilgavimab (Evusheld)	for	Pre-Exposure	
Prophylaxis	of	COVID-19

Modified	from	JAMA	2020
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Endocrine
§ Hyperglycemia
§ Diabetic	ketoacidosis

Extrapulmonary	Manifestations	of	COVID-19:	
Which	of	These	Return	or	Last?

Gupta.	Nat	Med.	2020;26:1017. Slide	credit:	clinicaloptions.com

Neurologic
§ Headaches
§ Dizziness
§ Encephalopathy
§ Guillain-Barré

Renal
§ Acute	kidney	injury
§ Proteinuria
§ Hematuria

Hepatic
§ Elevated	ALT/AST
§ Elevated	bilirubin

Cardiac
§ Takotsubo	cardiomyopathy
§ Myocardial	injury/myocarditis
§ Cardiac	arrhythmias

§ Ageusia
§ Myalgia
§ Anosmia
§ Stroke

§ Cardiogenic	shock
§ Myocardial	ischemia
§ Acute	cor	pulmonale

Dermatologic
§ Petechaie
§ Livedo	reticularis
§ Erythematous	rash

§ Urticaria
§ Vesicles
§ Pernio-like	lesions

Thromboembolism
§ Deep	vein	thrombosis
§ Pulmonary	embolism
§ Catheter-related	thrombosis

Gastrointestinal
§ Diarrhea
§ Nausea/vomiting

§ Abdominal	pain
§ Anorexia



Manifestations	of	PASC	
(Post	Acute	Sequelae	of	COVID-19):

A	Broad	Array	of	
Symptoms/Syndromes
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Deep	South	COVID-19	Recovery	Cohort
• Jeanne	Marrazzo MD,	cMPI
• Emily	Levitan ScD,	MPI
• Nathan	Erdmann	MD,	PhD,	MPI

What	does	recovery	from	SARS-CoV-2	infection	look	like	among	different	groups?
How	many	people	continue	to	have	symptoms	after	acute	infection?
How	many	people	develop	new	symptoms	after	acute	infection?
What	causes	these	health	effects?
Why	do	some	people	develop	these	health	effects	while	others	do	not?
Does	SARS-CoV-2	infection	trigger	changes	in	the	body	that	increase	the	risk	of	other	conditions,	
such	as	chronic	lung,	heart,	or	brain	disorders?

• RECOVER,	an	initiative	from	the	NIH,	seeks	
to	understand,	prevent,	and	treat	post-
acute	sequelae	of	(SARS-CoV-2	PASC)
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• Study	Participants!

• COVID	Care	Teams	and	Clinical	Staff

• ACTT	Team
• Paul	Goepfert,	Alisa	Peinhart,	Melissa	Garner,	Chris	Chapleau,	Christen	Press,	

Rebecca	Smith,	Jenna	Weber,	Latasha	Vereen,	Rachel	McMullen,	Meagan	
Whatley,	Amber	Samuelson,	Deborah	Lowman,	Patrick	Frazier,	

• John	Beigel,	Andre	Kalil,	Neera Ahuja

• COVID	Therapeutic	Committee/CCTC
• Dan	Kelmenson,	Matt	Brown,	Randy	Cron,	Derek	Russell,	Sheetal Gandotra,	Brian	May,	

Orlando	Turner,	Aadia Rana

• Enterprise	Team
• Enrollment	– Leigh	Kirkwood,	Wanda	Hall,	Tyler	Plumlee,	Ainsley	Greenstein,	

MK	Moore,	Anisha Jackson,	Pat	McCurdy,	Heath	Logan
• Sample	processing	– Tim	Fram,	Sarah	Sterrett,	and

CFAR	Biorepository	
• Respiratory	Samples	– Amit	Gaggar,	Derek	Russell,	Sid	Patel
• Governance	Committee	– Paul	Goepfert,	Fran	Lund,	Kevin	Harrod,	Suresh	

Boppanna,	Paul	Benson,	Jeff	Edberg

CCTS
• Robert	Kimberly,	Jeff	Edberg,	Jennifer	Crocker
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Thank	you!

Questions?



Delta	
Variant	
Dominates
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Omicron	
Variant	
Dominates
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