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Disclosures

Dale W. Bratzler, DO, MPH

• Our team is the recipient of an unrestricted educational grant 
from Pfizer to provide education on evidence-based treatment 
of COVID-19.



Objectives:
What do I want you to get from this talk?

• Understand COVID-19 – where are we at now?
• The natural history of infection with SARS-CoV-2

– Early disease is characterized by viral replication!
• Who is at risk for complications of the disease?
• What do we do if someone tests positive?

– Early treatment is key to improved outcomes
• What does the future hold for COVID and PASC syndrome?



Myth – this is just a bad flu….
When is the last time you heard of 
hospitals using refrigerated trucks 
for bodies, or ICUs overflowing with 
limited numbers of ventilators….. 
from the flu?



Case History
• A 75-year-old male patient presented to the office of his primary care 

physician with cough, low grade fever, and shortness of breath. 
• He had a long history of Type 2 diabetes
• He also had been diagnosed with chronic obstructive pulmonary disease

• A rapid antigen test done in the office was positive for COVID-19.

• His initial pulse oximetry showed 96% saturation on room air.

What is the appropriate treatment for this non-hospitalized 
patient with COVID-19?



Case History
• The patient was prescribed a methylprednisolone dose pack and a five-day 

course of azithromycin

• Approximately 7-days later the patient presented to the emergency 
department in acute respiratory failure with extensive bilateral ground 
glass infiltrates on the chest x-ray requiring immediate intubation.

• The family withdrew treatment when transfer for ECMO was 
recommended.



Case History
• Lessons from this case –

• Antibiotics including azithromycin, doxycycline and others have 
not been shown (in randomized clinical trials) to improve 
outcomes in non-hospitalized patients with COVID-19 (it’s a virus!)

• Corticosteroids are contraindicated in non-hospitalized patients 
with COVID-19 unless the patient need corticosteroids for some 
other condition. Studies have shown that outpatients with COVID-
19 who are treated with corticosteroids have a worse prognosis.



Nucleocapsid protein 
(N)

Many rapid antigen 
tests detect this 

protein

You get anti-N 
antibodies when you 

get infected.

Spike protein (S)

Attaches to receptors 
in your nose and 

airways when you 
breath the virus in.

Vaccines make your 
body produce 

antibodies against 
the spike protein.

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

PCR tests are very 
sensitive and detect 

fragments of the 
RNA in the virus.



United States:
• 6,909,932 hospitalizations
• 1,187,509 Deaths
• 676,728,782 Vaccine doses*
Oklahoma:
• 116,999 hospitalizations
• 20,354 deaths

US and OK data as of March 30, 2024, from the CDC.
https://covid.cdc.gov/covid-data-tracker

*Doses as of May 11, 2023.

https://covid.cdc.gov/covid-data-tracker


https://data.who.int/dashboards/covid19/deaths?n=c



https://covid.cdc.gov/covid-data-tracker/#trends_weeklyhospitaladmissions_testpositivity_00

Weekly COVID-19:
New Hospital Admissions = 8,015

Deaths = 1,002



https://oklahoma.gov/health/health-education/acute-disease-service/viral-view/covid-19.html



COVID-19 Hospitalizations of the Elderly

https://oklahoma.gov/content/dam/ok/en/health/health2/aem-documents/prevention-and-
preparedness/acute-disease-service/disease-information/flu-view/viral-view/COVID%20Report.pdf



Oklahoma had the 
second highest death 
rate in the nation due to 
COVID-19!

Deaths per 100,000 population:

• Mississippi – 447
• Oklahoma – 444.1
• West Virginia – 394

https://covid.cdc.gov/covid-data-tracker/#maps_deaths-rate-total



Why is our death rate high?



https://covid.cdc.gov/covid-data-tracker/#vaccination-states-jurisdictions

1.  Low vaccination rates.



https://covid.cdc.gov/covid-data-tracker/#vaccination-states-jurisdictions



https://www.commonwealthfund.org/publications/scorecard/2023/jun/
2023-scorecard-state-health-system-performance

Commonwealth 2023 Report on Health Outcomes
“The lowest-performing states were Oklahoma, West Virginia, and Mississippi.”

2. We have a poor health population.



Risk of Death From COVID-19
As compared to people ages 18-29 years….

25

60

140

340

0

50

100

150

200

250

300

350

400

50-64 Years 65-74 Years 75-84 years 85 Years and Older

G
re

at
er

 R
is

k 
of

 D
ea

th

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.

3. We don’t treat high-risk patients with 
antiviral medications when they get infected.



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



Why are cases and deaths down so much now?

• Almost every American has either had COVID* 
or has been vaccinated.

*Whether they know it or not!



Antibodies to:

Spike glycoprotein

Nucleocapsid proteins

To both….

https://covid19serohub.nih.gov/



If we want to stop this cycle of hospitalizations and 
death……
Vaccination is, by far, the most important thing we can do!

• Vaccination:
– Prevents COVID-19 infection. (~around 50% effectiveness)
– Dramatically reduces the risk of severe complications, hospitalization, 

and death from COVID-19.
– Reduces viral burden and likely reduces spread of the disease.
– Reduces the likelihood of long-COVID (PASC syndrome).

Antibody levels wane – particularly in the elderly and in those 
with immunosuppression – need to revaccinate!



Lancet Respir Med 2023; 11: 439–52.



While vaccine 
effectiveness against 
subsequent COVID 
infection waned over 
time………

…….protection against 
hospitalization and 
death remained strong!

Lancet Respir Med 2023; 11: 439–52.



https://www.cidrap.umn.edu/covid-19/global-covid-vaccination-saved-24-million-lives-first-8-months-study-estimates



mRNA Vaccines (Pfizer and 
Moderna)

• The vaccine that is injected contains 
mRNA that will encode for the spike 
protein. That mRNA is surrounded 
with a lipid nanoparticle that prevents 
immediate breakdown of the mRNA 
on injection.

• The mRNA from the vaccine is taken 
up by the cells to enter the ribosome 
complex to produce spike protein.

https://www.nytimes.com/interactive/2021/health/how-covid-19-vaccines-work.html



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. 



“Thirty-two studies with 775,931 individuals evaluated the effect of vaccination on post-COVID conditions, 
of which, twenty-four studies were included in the meta-analysis….  …. Vaccine effectiveness was 36.9% 
(23.1%–48.2%) among those who received two doses of COVID-19 vaccine before COVID-19 infection and 
68.7% (64.7%–72.2%) among those who received three doses before COVID-19 infection.”

Antimicrobial Stewardship & Healthcare Epidemiology (2023), 3, e168, 1–16



“As of November 2023, at least 70.5 % of the world’s population had 
received at least one dose of a COVID-19 vaccine. This unparalleled scenario 
underscores the pressing need for comprehensive vaccine safety monitoring 
as very rare adverse events associated with COVID-19 vaccines may only 
come to light after administration to millions of individuals.”

13.5 billion doses of COVID-19 vaccines have been administered worldwide.



ChAdOx1 – Oxford/AstraZeneca adenovirus vaccine (removed from US market in May 2023).
BNT162b2 – Pfizer mRNA vaccine.
mRNA-1273 – Moderna mRNA vaccine.



ChAdOx1 – Oxford/AstraZeneca adenovirus vaccine (removed from US market in May 2023).
BNT162b2 – Pfizer mRNA vaccine.
mRNA-1273 – Moderna mRNA vaccine.



Global Vaccine Safety Project –
One more thing to remember about this study

• This study compared adverse events that happened after the 
vaccines were rolled out to the rate of these events before the 
vaccines were in use.
– It did not compare the rates of these events to the rate of events that 

occurred after the COVID-19 pandemic started.
• e .g. estimated extra myocarditis events to be between one and 10 per million 

persons in the month following vaccination, which was substantially lower 
than the 40 extra events per million persons observed following SARS-CoV-2 
infection period.



“The incidence of myocarditis pre-COVID was 
reported at 1 to 10 cases/100,000 individuals and 
with COVID ranging from 150 to 4000 cases/100,000 
individuals.”

Study funded by the NIH, American Heart 
Association, and the Mayo Clinic



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

What is the natural history of COVID infection?



When you get 
infected…..the virus 
gets in every organ!



• Autopsy study of 44 people who died after recovery 
from 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



N Engl J Med.  2020 Oct 29;383.

When you first get 
infected, the virus 
is replicating and 

spreading. We 
treat with antiviral 
medicines as soon 

as possible!

Don’t take 
corticosteroids in 
early treatment!

When you are sick 
enough to end up 

in the hospital, 
your body’s 

immune system is 
attacking your 

organs!

Antivirals less 
effective!

COVID Disease Progression 



Biomedicine & Pharmacotherapy, Volume 129, September 2020
https://doi.org/10.1016/j.biopha.2020.110493



What do we do when someone tests positive? 
Well, this is what I do…..
• Assess the person’s risk for severe disease….are they:

– Elderly,
– Immunocompromised, or
– Have underlying chronic conditions.

• If I answer “yes” to any of the above and has symptoms, I start 
treatment with antiviral medications AS SOON AS POSSIBLE. I 
do not wait for someone to get sick before I treat.



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

NIH Guidelines for Treatment of Non-hospitalized Adults



What if someone in the hospital for other 
reasons tests positive for COVID-19?

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

Example:

Patient with 
decompensated cirrhosis in 
the hospital who developed 
URI symptoms and 
subsequently tested positive 
on day 9 of their hospital 
stay.



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

NIH Guidelines for Treatment of Non-hospitalized Adults



What did the randomized trials of COVID 
antivirals show?

• Ritonavir-boosted Nirmatrelvir (multiple drug-drug interactions, 
can’t use if eGFR < 30 ml/min)

- 89% effective at preventing hospitalization and death1

• Remdesivir (an IV infusion) 
- 86% effective at preventing hospitalization and death2

• Molnupiravir (cannot be used in < 18-year-olds and in pregnancy)
- 31% effective at preventing hospitalization and death3

1. Hammond J, et al. N Engl J Med. 2022:386.
2. https://www.nejm.org/doi/full/10.1056/NEJMoa2116846
3. N Engl J Med 2022;386:509-20.



“It is now appreciated that anti-viral 
medications are more effective early 
in COVID-19 infections when viral 
burdens are highest, and they provide 
less benefit later in the course of 
illness in hospitalized patients where 
anti-inflammatory interventions show 
life-saving benefit.”

Conclusion: “Parenteral 
remdesivir accelerates 
viral clearance in early 

symptomatic COVID-19.”

The Journal of Infectious Diseases, jiad275, https://doi.org/10.1093/infdis/jiad275
Published: 20 July 2023

Viral clearance 
half-lives

https://doi.org/10.1093/infdis/jiad275


Case History – 2
• An 83-year-old female developed fever, cough, myalgias and 

headache. She went to urgent care where her rapid COVID test was 
positive. They gave the patient an injection of methylprednisolone 
and sent her home. The family called concerned that she seemed 
quite ill and likely needed treatment. They had previously lost a family 
member to the disease.

• Though the patient lived independently, she had numerous medical problems 
including chronic atrial fibrillation (on apixaban), congestive heart failure, 
hypertension, hyperlipidemia (on atorvastatin), and chronic renal disease. Her 
recently tested eGFR was 36 (mL/min).

Is this patient at risk of complications of COVID-19? What is the appropriate 
treatment for this non-hospitalized patient with COVID-19?



Case History – 3
• She is at incredibly high risk for complications of COVID-19 including 

hospitalization and death.

• Despite her extensive medical history and renal insufficiency, she is a 
candidate for any one of the three approved antiviral medications

• Ritonavir-boosted nirmatrelvir
• Remdesivir (IV daily for three days)
• Molnupiravir



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



Case History – 3
• Elected to treat the patient with ritonavir-boosted nirmatrelvir but that 

required:
• Stopping atorvastatin during treatment
• Reducing the patient’s apixaban from 2.5 mg twice daily to 2.5 mg once a day
• Because her eGFR was only 36 mL/min, we worked with the pharmacist on 

dispensing the nirmatrelvir.
• Dose modified to 100 mg ritonavir + one 150 mg nirmatrelvir tablet twice a day for 5 days*

• Remdesivir (200 mg IV on day one, then 100 mg IV on days 2 and 3) was 
an option but arranging the infusion on the weekend was going to be a 
challenge and difficult for the patient to do.

*The usual dose of ritonavir-boosted nirmatrelvir is one 100 mg ritonavir pill + two 150 mg 
nirmatrelvir pills twice a day for 5 days (three pills twice a day) in patients with normal renal function.



Nirmatrelvir was associated with reduced risk of PCC in people 
who were unvaccinated, vaccinated, and boosted, and in people 
with primary SARS-CoV-2 infection and reinfection.

JAMA Intern Med. 2023;183(6):554-564. doi:10.1001/jamainternmed.2023.0743
Published online March 23, 2023.



PCC = Post COVID Condition
JAMA Intern Med. 2023;183(6):554-564. doi:10.1001/jamainternmed.2023.0743

Published online March 23, 2023.

Post COVID Condition



JAMA Internal Medicine Published online October 23, 2023

“……among 3,975,690 outpatients with 
COVID-19, 57% remained in our study 
after exclusion. Among them, 19.5% 
received nirmatrelvir and 2.6% received 
molnupiravir. PCC incidence among 
patients receiving nirmatrelvir was 11.8%, 
13.7% for molnupiravir, and 14.5% for 
neither, absolute risk reduction was 2.7% 
for nirmatrelvir, 0.8% for molnupiravir, 
with hazard ratios (HRs) of 0.87 (95% CI, 
0.86-0.88; P < .001) for nirmatrelvir and 
0.92 (95% CI, 0.90-0.94; P < .001) for 
molnupiravir, compared with no 
treatment…”



“In this cross-sectional study of patients 
enrolled in Medicare in 2022, those at the 
highest risk for severe COVID-19 infection 
received COVID-19 therapy less often than 
those with the least risk. Disparities in 
therapy access were found by patient age, 
race and ethnicity, Medicaid eligibility, and 
nursing home residence.”

What are we doing???

JAMA Health Forum. 2024;5(1):e235044. doi:10.1001/jamahealthforum.2023.5044
Antiviral therapy included nirmatrelvir, molnupiravir, or remdesivir.



“…..people on Medicare who were at 
highest risk for severe COVID-19 were 
actually less likely to receive 
outpatient antiviral treatments, such 
as nirmatrelvir/ritonavir, than 
Medicare beneficiaries at lower 
risk…..

…..Moreover, when researchers 
performed a simulation analysis of 
data, they found that reallocation of 
nirmatrelvir/ritonavir according to 
patient risk could have prevented 
about 10,300 hospitalizations and 
16,500 deaths in 2022 alone…”



“Review of 110 immunosuppressed patients with non-severe COVID-19 at 
risk for progression who did not receive an antiviral drug found that 80% 
were not offered such treatment. For nearly one half of these, the only 
reason given for not offering antiviral treatment was mild symptoms.” 

Most patients with bad COVID 
start off with mild symptoms!



How do we explain long-COVID symptoms?



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

Patients more likely 
to develop long-
COVID symptoms:

- Unvaccinated
- Chronically ill 

patients
- Patients who have 

more severe 
disease



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

es/10.1186/s12967-021-03184-8

Immune mediated



Here, 273 individuals with or without LC were enrolled in a cross-sectional study that 
included multi-dimensional immune phenotyping and unbiased machine learning 
methods to identify biological features associated with LC. Marked differences were 
noted in circulating myeloid and lymphocyte populations relative to matched controls, 
as well as evidence of exaggerated humoral responses directed against SARS-CoV-2 
among participants with LC.



Nature | Vol 604 | 28 April 2022 | 697

People infected with SARS-CoV-2 
had shrinkage of their brains!



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)

- High-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

We can and should do better!



“The death toll was shocking, as were reports of chaos in nursing homes 
and seniors suffering from isolation, depression, untreated illness, and 
neglect. Around 900,000 older adults have died of COVID to date, 
accounting for three of every four Americans who have perished in the 
pandemic.”



dale-bratzler@ouhsc.edu

https://publichealth.ouhsc.edu/
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