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Learning Objectives
• Review the epidemiology of COVID-19 – where are we at 

now?
• Understand the at-risk populations for complications.
• Discuss the benefits and side-effects of taking antiviral 

medications for COVID-19.
• Briefly review long COVID as a disease.
• Virus protection for our seniors



Nucleocapsid protein 
(N)
• Many rapid antigen 

tests detect this 
protein

Spike protein (S)
• Target of the 

mRNA and protein-
based COVID 
vaccines

https://www.scientificamerican.com/article/a-
visual-guide-to-the-sars-cov-2-coronavirus/

Anti-S antibodies 
from vaccination.

Anti-N antibodies from 
prior infection.

PCR tests are very 
sensitive and detect 

fragments of the 
RNA in the virus.

Structural proteins N, 
M, and E



United States:
• 107,107,491 Cases
• 1,165,317 Deaths
• 675,024,615 Vaccine doses

US data as of May 30, 2023, from the CDC.



Daily New Cases with 7-day Rolling Average
Oklahoma
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Daily New Cases 7-day Rolling Average

Through April 29, 2023:
- 1,306,350 Confirmed Cases
- 18,252 deaths (1.4%)
- 16 additional deaths this week

Home test kits became widely 
available on January 19, 2022.

Wuhan and Alpha

Delta

Omicron

Omicron 
Subvariants





COVID-19 Has Become a Disease of the Elderly



https://www.kff.org/coronavirus-covid-19/issue-brief/deaths-among-older-adults-due-to-covid-19-
jumped-during-the-summer-of-2022-before-falling-somewhat-in-september/



Risk of Death From COVID-19
As compared to people ages 18-29 years….
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People 85 and older are 340 
times more likely to die if they 
get COVID compared to the 18–
29-year-old person!

90% of all COVID deaths now occur 
in people 65 years of age and older.



https://gis.cdc.gov/grasp/fluview/mortality.html

This is a bad 
flu year

This is 
COVID-19

COVID-19 was the 3rd leading cause of death in the United States in 2020 and in 2021!

Don’t trivialize 
COVID!



Endemic COVID?

https://gis.cdc.gov/grasp/fluview/mortality.html



That’s where we’ve been – what’s different now??



Why are cases and deaths down so much now?

• Largely assumed that almost every American has either had 
COVID or has been vaccinated.
 81.3 % of US population has had at least one COVID vaccine dose
 69.4% have completed the primary series, but
 Only 16.7% have received the updated bivalent booster.

 Up to 95% + of the US population has antibodies against either 
the spike protein and/or the nucleocapsid proteins.



Antibodies to:

Spike glycoprotein

Nucleocapsid proteins

To both….

https://covid19serohub.nih.gov/



Vaccination is, by far, the most important thing we 
can do for our patients!

• Vaccination prevents COVID-19 infection.
• Vaccination dramatically reduces the risk of severe 

complications, hospitalization, and death from COVID-19.
• Vaccination reduces viral burden and likely reduces spread of 

the disease.
• Vaccination reduces the likelihood of long-COVID (PASC 

syndrome).



https://www.cdc.gov/mmwr/volumes/71/wr/mm7101a4.htm

Very large study of 1.2 million people who had completed the primary COVID 
vaccinations between December 2020 and October 2021.



Bottom Line Findings
• Fully vaccinated persons were protected from most 

complications:
- Risk of severe COVID-19-associated outcomes – 0.015% 
- Risk of death – 0.0033% 

• All persons with severe outcomes had at least one (out of 
eight) underlying risk factor for poor outcomes

Of those who died, 78% had four or more risk factors.

Severe COVID-19 outcomes were defined as hospitalization with a diagnosis of acute respiratory failure, need for noninvasive ventilation (NIV), admission to an 
intensive care unit (ICU) including all persons requiring invasive mechanical ventilation, or death (including discharge to hospice)

https://www.cdc.gov/mmwr/volumes/71/wr/mm7101a4.htm



Eight Risk Factors for Severe Disease in the Fully 
Vaccinated

Risk Factor
Increased Risk of Severe Disease 

or Death*
> 65 years 3.2-fold higher risk
Immunosuppressed 1.9-fold higher risk
Diabetes 1.5-fold higher risk
Chronic kidney disease 1.6-fold higher risk
Chronic neurologic disease 1.5-fold higher risk
Chronic cardiac disease 1.4-fold higher risk
Chronic pulmonary disease 1.7-fold higher risk
Chronic liver disease 1.7-fold higher risk

*In fully vaccinated individuals.

https://www.cdc.gov/mmwr/volumes/71/wr/mm7101a4.htm



“…….our data suggest that prior SARS-CoV-2 infection increases the 
titers of SARS-CoV-2 spike protein–specific antibody responses 
elicited by subsequent vaccination and induces modifications in the 
composition of the spike protein–specific memory B cell pool that are 
compatible with enhanced functional protection at mucosal sites.”



JAMA August 16, 2022 Volume 328, Number 7

In this longitudinal 
observational study conducted 
among health care workers 
with SARS-CoV-2 infections not 
requiring hospitalization, 2 or 3 
doses of vaccine, compared 
with no vaccination, were 
associated with lower long 
COVID prevalence.



Despite of all of the progress, some of our patients 
will still get infected with SARS-CoV-2

So, what can we do to reduce the consequences of 
that infection?





N Engl J Med.  2020 Oct 29;383.

Don’t use 
corticosteroids in 
early treatment!

Antivirals less 
effective!

COVID Disease Progression 



“The data from our study show that the use of corticosteroids in the early phase of 
SARS-CoV-2 infection is associated with a deleterious effect on mortality. To 
optimize the treatment of frail patients, we suggest that corticosteroids should be 
avoided in the early phase of mild-moderate infection, when viral replication is at its 
highest and the immunological response has not yet adequately developed.”



https://www.covid19treatmentguidelines.nih.gov/management/clinical-
management/nonhospitalized-adults--therapeutic-management/

Viral Replication Phase

FDA has revoked the emergency use authorization for bebtelovimab since most 
circulating strains of the virus are now resistant to monoclonal antibodies.



CONCLUSIONS:
Treatment of symptomatic Covid-19 with nirmatrelvir plus ritonavir 
resulted in a risk of progression to severe Covid-19 that was 89% 
lower than the risk with placebo, without evident safety concerns.



During the Omicron surge.. Paxlovid was highly effective!



Drug interactions – example from FDA table

https://www.fda.gov/media/158165/download



Remdesivir (Veklury) – second drug of 
choice

• Intravenous remdesivir is approved by the Food and Drug 
Administration (FDA) for the treatment of COVID-19 in adults and 
pediatric patients aged ≥28 days and weighing ≥3 kg.

• In high-risk, non-hospitalized patients with mild to moderate COVID-
19, remdesivir should be started within 7 days of symptom onset and 
administered for 3 days.

https://www.covid19treatmentguidelines.nih.gov/therapies/antiviral-therapy/remdesivir/



Remdesivir (Veklury) for Non-hospitalized 
patients

Among non-hospitalized patients who were at high risk for Covid-19 
progression, a 3-day course of remdesivir had an acceptable safety 
profile and resulted in an 87% lower risk of hospitalization or death
than placebo. https://www.nejm.org/doi/full/10.1056/NEJMoa2116846



87% relative 
reduction

81% relative 
reduction



By day 29, the use of molnupiravir
reduced the risk of hospitalization 
or death by 31%, with 48 of 709 
participants (6.8%) in the 
molnupiravir arm experiencing 
hospitalization or death compared 
with 68 of 699 participants (9.7%) in 
the placebo arm (-3.0% adjusted 
difference; 95% CI, -5.9% to -0.1%).

N Engl J Med 2022;386:509-20.



https://www.covid19treatmentguidelines.nih.gov/management/clinical-
management/nonhospitalized-adults--therapeutic-management/



How do we explain long-COVID symptoms?



JAMA. doi:10.1001/jama.2023.8823
Published online May 25, 2023.





• Autopsy study of 44 people who died of COVID-19

• Extensive tissue sampling from throughout the 
bodies looking for long-term persistent SARS-CoV-2 
virus

https://assets.researchsquare.com/files/rs-1139035/v1_covered.pdf?c=1640020576



Study Findings – are there viral reservoirs?

“We show that SARS-CoV-2 is widely distributed, even 
among patients who died with asymptomatic to 76 
mild COVID-19, and that virus replication is present in 
multiple pulmonary and extrapulmonary tissues early 
in infection. Further, we detected persistent SARS-CoV-
2 RNA in multiple anatomic sites, including regions 
throughout the brain, for up to 230 days following 
symptom onset.”

https://assets.researchsquare.com/files/rs-1139035/v1_covered.pdf?c=1640020576



https://www.scientificamerican.com/article/people-with-long-covid-may-still-have-spike-proteins-in-their-
blood1/#:~:text=The%20presence%20and%20intensity%20of,to%20blame%20for%20long%20COVID.

“……..researchers reported detecting a fragment of SARS-CoV-2 in 
blood samples from long COVID sufferers up to a year after their 
original infection.”



https://www.biorxiv.org/content/10.1101/2023.04.04.535604v1.full.pdf

“………we observed the 
presence of spike protein in 
the skull of deceased 
patients long after their 
COVID-19 infection, 
suggesting that the spike’s 
persistence may contribute 
to long-term neurological 
symptoms.”



“……..both teams published results 
last month suggesting that pieces 
of SARS-CoV-2 can linger in the gut 
for months after an initial infection. 
The findings add to a growing pool 
of evidence supporting the 
hypothesis that persistent bits of 
virus — coronavirus “ghosts”, Bhatt 
has called them — could contribute 
to the mysterious condition called 
long COVID.”

Natarajan, A. et al. Med https://doi.org/10.1016/j. 
medj.2022.04.001 (2022).

Zollner, A. et al. Gasteroenterology https://doi. 
org/10.1053/j.gastro.2022.04.037 (2022)



https://translational-
medicine.biomedcentral.com/articl

es/10.1186/s12967-021-03184-8

Immune mediated



Persistent Autoimmune Response? Cause of 
Long-haul Symptoms?
• Infection with the virus that causes COVID-19 can trigger an 

immune response that lasts well beyond the initial infection 
and recovery—even among people who had mild symptoms 
or no symptoms at all….

• These patterns of immune dysregulation could be underlying 
the different types of persistent symptoms we see in people 
who go on to develop the condition now referred to as long 
COVID-19…. 

https://translational-medicine.biomedcentral.com/articles/10.1186/s12967-021-03184-8



Here we investigated brain changes in 785 participants of UK Biobank
(aged 51–81 years) who were imaged twice using magnetic resonance imaging,
including 401 cases who tested positive for infection with SARS-CoV-2 between 
their two scans—with 141 days on average separating their diagnosis and the 
second scan—as well as 384 controls.

Nature | Vol 604 | 28 April 2022 | 697



Nature | Vol 604 | 28 April 2022 | 697



…….We identified significant longitudinal effects when 
comparing the two groups, including (1) a greater reduction in 
grey matter thickness and tissue contrast in the orbitofrontal 
cortex and parahippocampal gyrus; (2) greater changes in 
markers of tissue damage in regions that are functionally 
connected to the primary olfactory cortex; and (3) a greater 
reduction in global brain size in the SARS-CoV-2 cases. The 
participants who were infected with SARS-CoV-2 also showed 
on average a greater cognitive decline between the two time 
points.

Nature | Vol 604 | 28 April 2022 | 697



What might endemic COVID look like?





COVID Variant Trends – US Region 6 (includes Oklahoma)
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Protecting seniors during viral outbreaks

•Vaccines!!!
• Influenza (high-dose better than standard dose in the 

elderly)
• Pneumococcal vaccine – PCV-20 now available
• COVID-19 vaccine (may be a new omicron specific vaccine 

in the fall)
• RSV vaccine (RSV kills more adults than kids every year!)



Burden of Respiratory Syncytial Virus (RSV)

• RSV is a highly contagious virus that causes infections of the lungs and 
breathing passages in individuals of all age groups. RSV circulation is 
seasonal, typically starting during the fall and peaking in the winter. In 
older adults, RSV is a common cause of lower respiratory tract disease 
(LRTD), which affects the lungs and can cause life-threatening 
pneumonia and bronchiolitis (swelling of the small airway passages in 
the lungs). According to the U.S. Centers for Disease Control and 
Prevention, each year in the U.S., RSV leads to approximately 60,000-
120,000 hospitalizations and 6,000-10,000 deaths among adults 65 
years of age and older. 

For reference, RSV kills 100-300 children each year.



Final thoughts…..

• The nature of infection with SARS-CoV-2 has changed – the elderly and 
immunosuppressed are at greatest risk of complications and death!

• Vaccination remains the best option to prevent disease complications –
antibody titers wane over time (particularly in the elderly)

- At risk individuals who test positive for COVID-19 need to receive early antiviral 
treatment!

• Long COVID symptoms are common – the etiology is being studied but may 
include persistent viral reservoirs and immune response and inflammation

• Multiple clinical trials are ongoing to define treatments for long COVID 
symptoms



dale-bratzler@ouhsc.edu
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