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OBJECTIVES

1. To discuss the changing trends of 
SARS-CoV-2 transmission globally and in 
the US

2. To discuss new and existing diagnostic 
platforms for SARS-CoV-2

3. To discuss emerging therapeutics for 
SARS-CoV-2

4. To discuss progress towards a SARS-
CoV-2 vaccine



SARS-CoV-2

Frederiksen Front. Immunol., 21 July 2020
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37,190 PubMed citations 
as of 10/16/2020



GLOBAL TRENDS

Johns Hopkins University and Medicine
Coronavirus Resource Center



US
TRENDS

cdc.gov



TEXAS TRENDS
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In which 
communities is 
SARS-CoV-2 
spreading?

cdc.gov
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Is SARS-CoV-2 
airborne?

CDC

“The epidemiology of SARS-CoV-2 indicates that 
most infections are spread through close contact, 
not airborne transmission…

Airborne transmission of SARS-CoV-2 can occur 
under special circumstances…

Enclosed spaces

Prolonged exposure to respiratory 
particles

Inadequate ventilation or air 
handling

SARS-CoV-2 is a new virus, and we are sti l l  learning 
about how it behaves.”

cdc.gov



DIAGNOSTICS

RNA

NP swabs

Oral/saliva

Antigen

Antibody



Wolfel, Nature, 2020

SARS-CoV-2 
natural history



Wolfel, Nature, 2020

SARS-CoV-2 
natural history



C l in  In f ec t  D i s ,  c i aa1280 ,  h t tp s : / /do i . o rg /10 .1093/c id / c i aa1280
T h e  c o n t e n t  o f  t h i s  s l i d e  m a y  b e  s u b j e c t  t o  c o p y r i g h t :  p l e a s e  s e e  t h e  s l i d e  n o t e s  f o r  d e t a i l s .

Scatterplot  of  viral culture results by day from symptom 
onset and PCR Ct value

SARS-CoV-2 
natural history

https://doi.org/10.1093/cid/ciaa1280


AL Wyl l ie et al .  N Engl J Med 2020;383:1283-1286.

SARS-CoV-2 RNA Titers in Saliva Specimens and 
Nasopharyngeal Swab Specimens.

SARS-CoV-2 in 
saliva vs. NP 
swabs



Yokota et al., CID, September, 2020

SARS-CoV-2 in 
saliva vs. NP 
swabs



Open Fo rum In fec t  D i s ,  Vo lume 7 ,  I s sue  9 ,  Sep tember  2020 ,  o f aa335 ,  
h t tp s : / /do i . o rg /10 .1093/o f i d /o f aa335
T h e  c o n t e n t  o f  t h i s  s l i d e  m a y  b e  s u b j e c t  t o  c o p y r i g h t :  p l e a s e  s e e  t h e  s l i d e  n o t e s  f o r  d e t a i l s .

Performance o f  test ing  s i tes  and  Ct  va lues over  days o f  i l lness

SARS-CoV-2 in 
other body 
compartments

https://doi.org/10.1093/ofid/ofaa335


Antibody testing



Are all anti-
SARS-CoV-2 
antibody tests 
equivalent?

Patel, medRxiv, 2020



Anti-SARS-CoV-2 
antibody 
dynamics

Lei, Allergy, 2020



National anti-
SARS-CoV-2 
seroprevalence

cdc.gov



CDC guidelines 
for antibody 
testing

• Several serologic assays for SARS-CoV-2 have Emergency Use Authorization (EUA) by 
the U.S. Food and Drug Administration (FDA), which has independently reviewed their 
performance.
• Currently, there is no identified advantage whether the assays test for IgG, IgM and 
IgG, or total antibody.
• It is important to minimize false-positive test results by choosing an assay with high 
specificity and by testing populations and individuals with an elevated likelihood of 
previous exposure to SARS-CoV-2. Alternatively, an orthogonal testing algorithm (i.e., 
employing two independent tests in sequence when the first test yields a positive result) 
can be used when the expected positive predictive value of a single test is low.
• Antibodies most commonly become detectable 1–3 weeks after symptom onset, at 
which time evidence suggests that infectiousness likely is greatly decreased and that 
some degree of immunity from future infection has developed. However, additional data 
are needed before modifying public health recommendations based on serologic test 
results, including decisions on discontinuing physical distancing and using personal 
protective equipment.

cdc.gov
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Antigen testing
SARS-CoV-2 
nucleocapsid 
protein

Diao, CMI, 2020

Ct≤40 as NA 
testing 
positivea

Ct≤37 as NA 
testing 
positiveb

Prevalence (%) 80.1 (201/251) 61.7 (155/251)
95% CI 74.5-84.7 55.4-67.7
Sensitivity (%) 75.6 (152/201) 91.0 (141/155)
95% CI 69.0-81.3 85.0-94.8
Specificity (%) 100 (50/50) 88.5 (85/96)
95% CI 91.1-100 80.0-93.9
Positive 
predictive 
value (%)

100 (152/152) 92.8 (141/152)

95% CI 96.9-100 87.1-96.2
Negative 
predictive 
value (%)

50.5 (50/99) 85.9 (85/99)

95% CI 40.3-60.6 77.1-91.8
Percent 
agreement

80.5 (202/251) 90.0 (226/251)

95% CI 75.1-84.9 85.7-93.2



Antigen testing

Cochrane Systematic Review, 2020



THERAPEUTICS

Antivirals

Immunomodulatory agents

Convalescent Plasma

Repurposed Medicines



Antivirals

• Remdesivir

• EIDD-2801

• Convalescent Plasma

• Monoclonal antibodies against the spike 
protein 



D a te  o f  dow n l oad :   
10 /13 /2020

C opyr igh t  2020  A mer ican  Med ica l  
A ssoc ia t ion .  A l l  R igh ts  R eserved .

From: Effect of Remdesivir vs Standard Care on Clinical Status at 11 Days in Patients With Moderate COVID-19: 
A Randomized Clinical Trial

JAMA. 2020;324(11):1048-1057. doi:10.1001/jama.2020.16349

Antivirals
Remdesivir
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Remdesivir



Wang, Lancet, 2020

Antivirals
Remdesivir



JH Beigel  et  al .  N Engl  J Med 2020. DOI: 10.1056/NEJMoa2007764

Kaplan–Meier Estimates of Cumulative Recoveries

Antivirals
Remdesivir



JH Beigel  et  al .  N Engl  J Med 2020. DOI: 10.1056/NEJMoa2007764

Time to Recovery According to Subgroup

Antivirals
Remdesivir



Antivirals
Remdesivir



Antivirals
Remdesivir



Antivirals
Molnupiravir
(EIDD-2801)

Multiple ongoing international trials



Antivirals
Convalescent 

Plasma



1.   Li L, Jama. 2020. Epub 2020/06/04. doi: 10.1001/jama.2020.10044. PubMed PMID: 32492084.
2.   Gharbharan A, medRxiv. 2020:2020.07.01.20139857. doi: 10.1101/2020.07.01.20139857.
3.   Avendano-Sola C, medRxiv. 2020:2020.08.26.20182444. doi:10.1101/2020.08.26.20182444.
4. Agarwal A, medRxiv. 2020:2020.09.03.20187252. doi: 10.1101/2020.09.03.20187252.
5. Rasheed AM, Le infezioni in medicina. 2020;28(3):357-66. Epub 2020/09/14. PubMed PMID: 32920571.

Antivirals
Convalescent 
Plasma

Summary of Randomized Clinical Trials*

*Table provided by Dr. Arturo Casadevall and Dr. Stuart Ray



Antivirals
Monoclonal 
antibodies

Monoclonal antibodies against the 
spike protein



Immunomodulatory 
agents



The  RECOVERY Co l laborat ive  Group.  N  Eng l  J  Med 2020.  DOI :  
10 .1056/NEJMoa2021436

Enrollment, Randomization, and Inclusion in the Primary 
Analysis

Immunomodulatory 
agents
Corticosteroids



The  RECOVERY Co l laborat ive  Group.  N  Eng l  J  Med 2020.  DOI :  
10 .1056/NEJMoa2021436

Mortality at 28 Days in All Patients and According to 
Respiratory Support at Randomization

Immunomodulatory 
agents
Corticosteroids



The  RECOVERY Co l laborat ive  Group.  N  Eng l  J  Med 2020.  DOI :  
10 .1056/NEJMoa2021436

Mortality at 28 Days in All Patients and According to 
Respiratory Support at Randomization

Immunomodulatory 
agents
Corticosteroids



D a te  o f  dow n l oad :   
10 /16 /2020

C opyr igh t  2020  A mer ican  Med ica l  
A ssoc ia t ion .  A l l  R igh ts  R eserved .

From: Association Between Administration of Systemic Corticosteroids and Mortality Among Critically Ill 
Patients With COVID-19: A Meta-analysis

JAMA. 2020;324(13):1330-1341. doi:10.1001/jama.2020.17023

Immunomodulatory 
agents
Corticosteroids
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Immunomodulatory 
agents
Corticosteroids



NIH COVID-19 Treatment Guidelines
Last Updated: August 27, 2020
Interleukin (IL)-6 is a pleiotropic, pro-inflammatory cytokine 
produced by a variety of cell types, including lymphocytes, 
monocytes, and fibroblasts. Infection by the severe acute 
respiratory syndrome-associated coronavirus (SARS-CoV) 
induces a dose-dependent production of IL-6 from bronchial 
epithelial cells.1 COVID-19-associated systemic inflammation and 
hypoxic respiratory failure can be associated with heightened 
cytokine release, as indicated by elevated blood levels of IL-6, C-
reactive protein (CRP), D-dimer, and ferritin.2-4It is hypothesized 
that modulating the levels of IL-6 or its effects may alter the 
course of disease.
There are two classes of Food and Drug Administration (FDA)-
approved IL-6 inhibitors: anti-IL-6 receptor monoclonal antibodies 
(e.g., sarilumab, tocilizumab) and anti-IL-6 monoclonal antibodies 
(siltuximab). These classes of drugs have been evaluated for the 
management of patients with COVID-19 who have systemic 
inflammation. The COVID-19 Treatment Guidelines Panel’s (the 
Panel’s) recommendations and clinical data to date are described 
below.
Recommendation
The Panel recommends against the use of anti-IL-6 receptor 
monoclonal antibodies (e.g., sarilumab, tocilizumab) or anti-IL-6 
monoclonal antibody (siltuximab) for the treatment of COVID-19, 
except in a clinical trial (BI).

Immunomodulatory 
agents
IL-6 inhibitors
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Immunomodulatory 
agents
IL-6 inhibitors



• Baricitinib (JAK1/2 inhibitor) –
ACTT-2

Immunomodulatory 
agents
Emerging agents



• Hydroxychloroquine
• Chloroquine
• Azithromycin
• Zinc
• Vitamin D
• Ivermectin
• Lopinavir/ritonavir

Repurposed 
medicines



T h e  R E C O VE R Y  C o l l ab o r a t i v e  G r o u p .  N  E n g l J  Me d  2 0 2 0 .  D O I :  1 0 . 1 0 5 6 / NE JMo a2 0 2 2 9 2 6

Mortality at 28 Days

DR Boulware et  al .  N Engl J  Med 2020;383:517-525.

Cumulative Incidence of Illness

Repurposed 
medicines
Hydroxychloroquine

Treatment

Prophylaxis



Therapeutic trials for SARS-CoV-2 Infection



VACCINES



VACCINES

Folegatti, Lancet, 2020



LA Jackson et al .  N Engl  J Med 2020. DOI: 10.1056/NEJMoa2022483

SARS-CoV-2 Antibody and Neutralization Responses

VACCINES



C Keech et al .  N Engl  J  Med 2020. DOI: 10.1056/NEJMoa2026920

SARS-CoV-2 Anti-Spike IgG and Neutralizing Antibody 
Responses

VACCINES



Is SARS-CoV-2 
exposure 
protective?



C l in  In f ec t  D i s ,  c i aa1275 ,  h t tp s : / /do i . o rg /10 .1093/c id / c i aa1275
T h e  c o n t e n t  o f  t h i s  s l i d e  m a y  b e  s u b j e c t  t o  c o p y r i g h t :  p l e a s e  s e e  t h e  s l i d e  n o t e s  f o r  d e t a i l s .

Is SARS-CoV-2 
exposure 
protective?

https://doi.org/10.1093/cid/ciaa1275


The Lancet Infectious Diseases DOI: (10.1016/S1473-3099(20)30764-7) 

Is SARS-CoV-2 
exposure 
protective?



The Lancet Infectious Diseases DOI: (10.1016/S1473-3099(20)30764-7) 

Is SARS-CoV-2 
exposure 
protective?



CLOSING

• Transmiss ion  t rends

- n o  s i g n s  t h a t  t r a n s m i s s i o n  i s  s l o w i n g  d o w n  o n  i t s  o w n

- n o  e v i d e n c e  o f  a n  ʻ h e r d  i m m u n i t y ʼ  e f f e c t

- h o w  i m p o r t a n t  i s  a i r b o r n e  t r a n s m i s s i o n ?

• Diagnost i cs

- R N A  t e s t i n g  i s  t h e  g o l d  s t a n d a r d

- A n t i b o d y  t e s t i n g  h a s  v a r i a b l e  a c c u r a c y

- A n t i g e n  t e s t i n g  r e q u i r e s  i m p r o v e m e n t s

- T e s t i n g  n e e d s  t o  k e e p  p a c e  w i t h  t h e  p a n d e m i c

- H o m e t e s t i n g ?

• Therapeut ics

- S o m e  p r o g r e s s  w i t h  a n t i v i r a l s  a n d  i m m u n o m o d u l a t o r y  a g e n t s

- N o  m a g i c  b u l l e t  ( y e t )

- R e p u r p o s e d  d r u g s  h a v e  b e e n  d i s a p p o i n t i n g

- A d a p t i v e  p l a t f o r m s  a n d  t r i a l s  i n f r a s t r u c t u r e  h a s  b e e n  e n c o u r a g i n g

• Vacc ines

- S e v e r a l  s h o w  p r o m i s i n g  a n t i b o d y  a n d  T  c e l l  r e s p o n s e s

- C o n c e r n s  a b o u t  t h e  s p e e d  o f  d e v e l o p m e n t  ( s a f e t y ? )

- R e - i n f e c t i o n  d a t a  i s  s o b e r i n g ,  b u t  n o t  s u f f i c i e n t  t o  p r o v e  t h a t  v a c c i n e s  w i l l  n o t  w o r k  
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- A n t i g e n  t e s t i n g  r e q u i r e s  i m p r o v e m e n t s

- T e s t i n g  n e e d s  t o  k e e p  p a c e  w i t h  t h e  p a n d e m i c

- H o m e t e s t i n g ?

• Therapeut ics

- S o m e  p r o g r e s s  w i t h  a n t i v i r a l s  a n d  i m m u n o m o d u l a t o r y  a g e n t s

- N o  m a g i c  b u l l e t  ( y e t )

- R e p u r p o s e d  d r u g s  h a v e  b e e n  d i s a p p o i n t i n g

- A d a p t i v e  p l a t f o r m s  a n d  t r i a l s  i n f r a s t r u c t u r e  h a s  b e e n  e n c o u r a g i n g

• Vacc ines

- S e v e r a l  s h o w  p r o m i s i n g  a n t i b o d y  a n d  T  c e l l  r e s p o n s e s

- C o n c e r n s  a b o u t  t h e  s p e e d  o f  d e v e l o p m e n t  ( s a f e t y ? )

- R e - i n f e c t i o n  d a t a  i s  s o b e r i n g ,  b u t  n o t  s u f f i c i e n t  t o  p r o v e  t h a t  v a c c i n e s  w i l l  n o t  w o r k  
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