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Information likely to change at a moment’s notice



Objectives

• Review the current status of COVID-19.
• Review treatment landscape for COVID-19 

patients with mild to moderate disease.
• Discuss the issues of variants and vaccination.
• Q & A



Human Coronaviruses

• Coronavirdae family 
• Largest genomes of all RNA respiratory viruses

– High frequency of recombination & reassortment
– Strong species and tissue specificity

• Four genera: Alpha; Beta; Gamma; Delta
• Human diseases:

– Up to 30% of viral URIs
– “The published literature and our experience… suggest that coronavirus 

OC43 is of importance as a cause of illness in several high-risk populations, 
including patients with COPD and asthma.”

Gill EP, Dominguez EA, et al. J Clin Micro. 1994;32:2372‐2376



Coronavirus Structure



SARS-CoV-2 and COVID-19

• Mortality rate (global): 7-8%
– >> Mortality in:

• Elderly (about 10-30%)
• > 1 co-morbidity (e.g., HTN; DM; obesity; ischemic heart disease)
• Male gender

• As of Aug 5, 2021:
– Worldwide: 201,271,096 cases; 4,272,990 deaths
– US:                35,467,746 cases; 615,438 deaths
– Florida and Texas account for 1/3 of cases in the U.S.

Wiesinga WJ, et al. JAMA Open Network. 2020; July 10, doi:10.1001/jama.2020.12839



Texas COVID-19 Case Counts 

As of March 28, 2021



Texas COVID-19 Case Counts 

As of Aug 5, 2021



Variants in US as of March 28, 2021



Group Infectivity of SARS-CoV-2
• July 2021: 469 cases of COVID-19 associated with large public 

gatherings in Provincetown, MA
– Vaccination coverage among eligible Massachusetts residents was 

69%
– 74% of cases occurred in fully vaccinated persons
– Genomic sequencing of specimens from 133 patients identified the 

Delta variant in 119 (89%)
– 274 (79%) vaccinated patients with breakthrough infection were 

symptomatic
– 5 patients were hospitalized (4 were fully vaccinated) and no deaths 

were reported
– RT-PCR cycle threshold (Ct) values from 127 vaccinated persons with 

breakthrough cases were similar to those from 84 persons who were 
unvaccinated, not fully vaccinated, or whose vaccination status 
was unknown (median Ct = 22.77 and 21.54, respectively) implying 
similar viral loads

CDC MMWR. August 6, 2021 / 70(31);1059‐1062



Then, why should I get vaccinated, eh?

• If unvaccinated, you have:
– 8 x higher risk of symptomatic disease
– Symptomatic vaccinated patients have fewer and 

milder symptoms than unvaccinated patients
– 25 x higher risk of hospitalization
– 25 x higher risk of death

• That’s why!



Clinical Course of COVID-19
• Most cases occur about 4-5 days after exposure
• 97.5% of patients will develop symptoms by Day 12
• Symptoms (decreasing order of prevalence):

– Fever/chills 44-52% at presentation; 83-99% during disease course
– Cough 59-83% (productive in 23-41%)
– Fatigue 23-70%
– Myalgia 10-35%
– Dyspnea 31-76%
– Sore throat 5-17%
– Headache 6-14%
– ↓ ↓ Smell/taste 19-34%
– GI 1-15%
– Rhinorrhea 4-6%
– Chest pain 2%

Chan JF, et al. Lancet. 2020;395(10223):514. Epub 2020 Jan 24



Risk Factors for Severe COVID

Of the 900,000 U.S. COVID‐19 hospitalizations through November 18, 2020, 63.5% were 
estimated attributable to these conditions (obesity (30.2%), HTN (26.2%), and diabetes 
mellitus (20.5%)).

O’Hearn M, et al. Journal of the American Heart Association. 2021;10:e019259



Disease Stages: Clinical Trial Definitions 

DISEASE STAGE FEVER PULMONARY 
INFILTRATES OXYGENATION

Mild + None Normal

Moderate + + Sp02 > 94% on 
room air

Severe + + Sp02 < 94% on 
room air 

Critical + + Mechanical 
ventilation



What Does the COVID PCR Tell Us?

Lippi G, et al. Clin Chem Lab Med. 2020. doi.org/10.1515/cclm‐2020‐0285.



Prolonged Viral Shedding
o SOT, multiple co-morbidities (diabetes, obesity, and rheumatologic 

disease), and older age associated with delayed clearance.
o Older age and ≥3 medical co-morbidities most associated with increased 

time to PCR clearance.
o These data align with previous median positive PCR duration in the general 

population (16 days from 1st positive test and 21 days from symptom onset 
in this study vs. 17–33 days reported in the literature) and in kidney 
transplant recipients (50% of solid organ transplant recipients in this study 
vs. > 30% in the literature were PCR-positive for >30 days).

o The authors demonstrated "delayed PCR clearance with older age, multiple 
comorbidities, and solid organ transplant, but not by degree of 
immunocompromise".

Open Forum Infectious Diseases, Volume 8, Issue 6, June 2021,of ab 164, 
https://doi.org/10.1093/ofid/ofab164



Complications of COVID
LONG-TERM
• Fatigue
• Dyspnea
• Cough
• Joint pain
• Chest pain
• “Brain fog”
• Depression
• Muscle pain
• Headache
• Intermittent fever
• Heart palpitations

SERIOUS LONG-TERM
• CV: Myocarditis
• Respiratory: Lung function 

abnormalities
• Renal: AKI
• Dermatologic: Rash, alopecia
• Neurological: Smell and taste 

problems, sleep issues, memory 
problems

• Psychiatric: Changes in mood



Long COVID

– 629 outpatients with mild to mod’t COVID (only 410 
completed follow-up at 7 to 9 mos)
• 39.0% reported residual symptoms
• Fatigue (20.7%) was most common symptom
• Loss of taste or smell (16.8%), dyspnea (11.7%), and 

headache (10.0%) were also present
• A major flaw was missing data for approximately 1/3 of the 

participants

Ann Int Med: https://doi.org/10.7326/M21‐0878.



Monoclonal Antibody Treatment

• FDA revised EUA for REGEN-
COV (casirivimab/indevimab) to include post-exposure 
prophylaxis in individuals 12 years of age and older.

• Therapy is indicated for:
• Those at high risk of progressing to severe COVID-19 who are not fully 

vaccinated
• Those not expected to mount an adequate response to vaccination
• Those with high risk of exposure such as nursing home or congregate 

settings
• The EUA for PEP allows SQ or IV infusion.
• May be administered monthly for those with ongoing 

exposure.
https://www.fda.gov/drugs/drug‐safety‐and‐availability



Immunity after Natural Infection
• SARS-CoV-2 spike and neutralizing antibodies exhibited bi-phasic 

decay with an extended half-life of >200 days.
• SARS-CoV-2 infection boosted antibody titers to SARS-CoV-1 and 

common betacoronaviruses.
• Spike-specific IgG+ memory B cells persisted suggesting rapid 

antibody response upon re-exposure or vaccination.
• Virus-specific CD4+ and CD8+ T cells were maintained with an 

estimated half-life of 200 days.
• CD4+ T cell responses targeted several SARS-CoV-2 proteins, whereas 

the CD8+ T cell responses preferentially targeted the nucleoprotein, 
highlighting the potential importance of including the nucleoprotein 
in future vaccines.

• These results suggest that broad and effective immunity may persist 
long-term in recovered COVID-19 patients

BMJ Yale. https://doi.org/10.1101/2021.04.19.21255739



COVID-19 Vaccine Development
Vaccines in Clinical Trials

Vaccine Candidates

Le TT, et al. Nature Reviews Drug Discovery 19, 305‐306 (2020)



COVID Investigational Therapies
• Modulators of disease symptoms

– Immune modulation
– ARDS (corticosteroids)
– Mesenchymal cells – cytokine storm 

blocker (tocilizumab)

• Antiviral agents
– RNA polymerase inhibitor (remdesivir)
– Blocking viral entry (anti-malarials like 

ivermectin and hydroxychloroquine)

• Neutralizing monoclonal Abs
– Convalescent sera
– Recombinant monoclonal 

antibodies
• Bamlamivimab

– Broad antiviral entry blocker

• Vitamins/zinc
• Anticoagulation
• Stop anti-metabolites in 

transplant recipients?



Mechanism of Action of Nucleic Acid Vaccines



Speed of Vaccine Development

https://www.washingtonpost.com/graphics/2020/health/covid-vaccine-update-coronavirus/



Vaccine and HCWs @ UTSW



Vaccines and HCW
o Morbidity and mortality of COVID-19 far exceeds that of influenza (1/100-250 and 1/1000 

respectively).
o SARS-CoV-2 threatens essential workers' lives (have higher infection and death rates).
o Nosocomial transmission of SARS-CoV-2 is common (up to 2/3 of cases are due 

to asymptomatic or pre-symptomatic transmissions).
o SARS-CoV-2 vaccination for HCWs is healthcare delivery (HCWs should protect themselves to 

protect their patients).
o COVID-19 vaccines are more effective than influenza vaccines (>90% vs 30-50% 

respectively).
o SARS-CoV-2 is more disruptive to hospital operations and workforce continuity than 

influenza.
o SARS-CoV-2 vaccines are safe (more than 300 million doses of COVID-19 vaccine have been 

given with very rare side effects).

Ann Int Med. https://doi.org/10.7326/M21‐2366



Vaccine Efficacy
o Average vaccine efficacy (VE) against any disease was 85% (95% CI: 71-93%) 

after full course of vaccination.
o VE against severe disease, hospitalization or death averages was close to 

100%.
o VE against infection, regardless of symptoms, is 84% (95% CI: 70-91%).
o VE against transmission to others for infected vaccinated individuals was 54% 

(95% CI: 38-66%).
o VE against any disease with infection for variants of concern (VOC): 

 Average VE for B.1.1.7, B.1.1.28 (P1) and B.1.351 were 86% (95% CI: 65-84%), 61% (95% 
CI: 43-73%) and 56% (95% CI: 29-73%), respectively.



One Scenario of COVID’s Lasting Effect on 
Healthcare



Stay Safe….


