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COVID-19 Education Module
• This module is intended to provide the viewer with meaningful 

information relevant to both COVID-19 virus as well as the vaccination 
that is available.  

• In this module, viewers may click on any wording that is in blue and 
underlined and it will take them directly to a reputable medical 
literature publication or evidence-based medicine website to allow 
for additional knowledge to be obtained

• This is intended to enhance the reader’s knowledge of this global 
pandemic and the vaccines that are being used to combat it



COVID-19 Education Modules

• These first 17 slides discuss 
• Coronavirus introduction
• Coronavirus virology
• Variants of COVID-19
• COVID-19 symptoms, risk factors and testing

• The remaining 24 slides will discuss
• COVID-19 management recommendations briefly
• Vaccine development
• mRNA vaccines
• COVID-19 vaccine risks
• AAMC and AACOM recommendations



Introduction

• Coronaviruses are RNA viruses that have affected humans and 
animals for centuries

• At the end of 2019, there was a new coronavirus identified after 
spreading throughout China and other countries

• This virus was designated Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2)
• It is known as the Coronavirus disease of 2019 (COVID-19)

https://www.uptodate.com/contents/coronaviruses?sectionName=VIROLOGY&search=undefined&topicRef=126981&anchor=H2&source=see_link#H2


Coronavirus Virology

• Like other viruses, SARS-CoV-2 evolves over time 
• Certain variants have garnered widespread attention because of their 

rapid emergence considered variants of concern.  

• In the United States, the proportions of circulating viruses that 
are variants of concern are detailed on the CDC website.

https://www.uptodate.com/contents/image?imageKey=ID%2F131216&topicKey=ID%2F126981&search=undefined&source=see_link
https://www.uptodate.com/external-redirect.do?target_url=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fcases-updates%2Fvariant-proportions.html&token=EfSdBVC1KTIZNb6084O7mqGjDW1HD00HM8VDEUlgGLsxj%2F7EEic6zfKcROrW%2B4V%2FpCumYO4tCOr8Tl4Xs73tiMD0BK5jFxmeSogd48s%2Blxg%3D&TOPIC_ID=126981


Variants- Delta

• Delta (B.1.617.2 lineage) — was first identified in India in December 
2020 and has become the most prevalent variant there and in 
several other countries, including the United States and United 
Kingdom 

• Data suggest that the Delta variant is highly transmissible

• An unpublished study of an outbreak in China suggested that it is 
much more contagious

• Several studies suggest that vaccinated individuals may still get a 
symptomatic infection with the variant but are much less likely to 
have severe disease or hospitalization.   

https://www.uptodate.com/contents/image?imageKey=ID%2F131216&topicKey=ID%2F126981&search=undefined&source=see_link


Other Variants 

• Alpha (B.1.1.7 lineage):  First identified in the UK in late 2020 
• Several studies had indicated that Alpha is approximately 50 to 75 percent 

more transmissible than previously circulating strains

• Beta (B.1.351 lineage): Identified in South Africa in late 2020 
• There are several studies that show the neutralizing capabilities of the 

COVID-19 vaccine to this variant

• Gamma (P.1 lineage): First identified in Japan in December 2020 
• It has several mutations, raising concern about the potential for increased 

transmissibility and an impact on immunity

• Epsilon (B.1.427 and B.1.429 lineages): Identified in October 2020, 
in Southern California
• by January 2021, the variant accounted for 35 percent of viral samples 

sequenced in California and had been identified in other countries 

https://pubmed.ncbi.nlm.nih.gov/33767447/
https://pubmed.ncbi.nlm.nih.gov/33654292/
https://pubmed.ncbi.nlm.nih.gov/33558724/
https://pubmed.ncbi.nlm.nih.gov/33592168/
https://virological.org/t/genomic-characterisation-of-an-emergent-sars-cov-2-lineage-in-manaus-preliminary-findings/586
https://pubmed.ncbi.nlm.nih.gov/33853970/
https://pubmed.ncbi.nlm.nih.gov/33571356/


Asymptomatic Infections

• The severity and clinical spectrum of COVID-19 ranges from asymptomatic 
to fatal illness

• The proportion of “asymptomatic” infections is uncertain 
• Due to different definitions of “asymptomatic” across studies and follow-up
• As well, testing is often not performed on patients without symptoms

• Nevertheless, estimates suggest that up to 33% of infections are 
asymptomatic

• Two studies have shown objective clinical abnormalities even without 
symptoms (including CT changes and other imaging abnormalities)

https://pubmed.ncbi.nlm.nih.gov/33481642/
https://pubmed.ncbi.nlm.nih.gov/32179910/
https://pubmed.ncbi.nlm.nih.gov/32146694/


Symptom Severity for all Cases

• A report of 72,314 cases showed the following symptom severity: 
• Mild disease (no or mild pneumonia): 81%

• Severe disease (shortness of breath, low oxygen levels): 14%

• Critical disease (respiratory failure, multi-organ failure): 5%

• Case fatality rate was 2.3%

• The fatality rate (death rate) does not account for the full burden of 
the disease, which includes mortality (deaths) from other conditions 
due to delayed care, overburdened health care systems and 
economic/social factors that affect health.   

https://pubmed.ncbi.nlm.nih.gov/32091533/
https://pubmed.ncbi.nlm.nih.gov/33797550/


Comorbidities in COVID-19



Initial Symptoms and Presentation

• Most cases occur approximately 4 to 5 days after exposure

• The most common presenting symptoms include: 
• Cough in 50%
• Fever in 43%
• Muscle aches in 36%
• Headache in 34%
• Shortness of breath in 29%
• Sore throat in 20%
• Diarrhea in 19%
• Loss of smell or taste, abdominal pain and rhinorrhea in fewer than 10% each

• Although smell or taste disorders are more common with COVID-19 than 
other viral illnesses, there are no specific symptoms or signs that are 
exclusive to COVID-19

https://www.uptodate.com/contents/covid-19-clinical-features/abstract/4,96,97
https://pubmed.ncbi.nlm.nih.gov/32633856/
https://pubmed.ncbi.nlm.nih.gov/32633856/


Complications from COVID-19

• Acute Respiratory Distress Syndrome (ARDS) is the major 
complication with severe disease and can happen shortly after the 
onset of shortness of breath

• Other complications include: 
• Thromboembolic events (blood clots)

• Acute cardiac injury (heart-related problems)

• Neurologic conditions (brain-related problems)

• Inflammatory conditions (myocarditis and others)

https://pubmed.ncbi.nlm.nih.gov/32031570/
https://www.uptodate.com/contents/covid-19-clinical-features/abstract/128-131
https://www.uptodate.com/contents/covid-19-clinical-features/abstract/27,70,126,127
https://pubmed.ncbi.nlm.nih.gov/33016619/
https://www.uptodate.com/contents/covid-19-clinical-features/abstract/25,137,138


Persistent 
Symptoms

• How long it takes to 
recover can depend on 
many factors but typically 
ranges from 2 weeks to 2-
3 months

• The most common 
persistent symptoms 
are feeling tired, 
shortness of breath, 
chest pain and cough



Testing for COVID-19

• Although there are no specific clinical features to distinguish COVID-19 
from other viruses that affect the respiratory tract, there are some 
features that should have a higher level of suspicion
• New-onset fever and/or cough or shortness of breath

• It should also be considered with certain symptoms, such as: smell or 
taste disturbances, muscle aches or diarrhea

• The diagnosis cannot be made on symptoms alone.  Test all symptomatic 
patients with suspected infection



Testing in Asymptomatic Individuals

• Due to public health and infection control purposes, there are times 
to test people who do not have symptoms: 
• Following close contact with an individual with COVID-19

• Test those non-vaccinated immediately after exposed

• Observe for 5-7 days after last exposure and test both vaccinated and non-vaccinated 
persons who have been exposed 

• If living in a congregate facility that has an infection outbreak and vulnerable 
population (i.e. long-term care facilities, homeless shelters or detention 
centers)

• Screening hospitalized patients (if the prevalence is >10% in the community)

https://www.idsociety.org/practice-guideline/covid-19-guideline-diagnostics/
https://www.cdc.gov/coronavirus/2019-ncov/hcp/testing-overview.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fphp%2Ftesting%2Fexpanded-screening-testing.html


Preferred Test

• RT-PCR (reverse-transcription polymerase chain reaction), 
commonly called PCR test, is the preferred test for Covid-
19

• The RT-PCR is a Nucleic acid amplification test (NAAT) 
from the upper respiratory tract

• Rapid RT-PCR tests are an acceptable means of 
testing and are better than antigen testing. 

• Where access to PCR is limited or too costly, 
antigen testing may be used (but are less 
accurate and negatives may warrant further 
testing)

https://www.idsociety.org/practice-guideline/covid-19-guideline-diagnostics/


Interpretation of Test Results

• Positive PCR result: generally confirms the diagnosis of COVID-19
• Patients can have detectable RNA for weeks after the symptoms subside

• This does not indicate ongoing infectious state (i.e. no longer contagious)

• A negative PCR result is generally sufficient to exclude COVID-19
• However, if clinical suspicion remains high and it is important to know, it is 

suggested to repeat after 48 hours

• Indeterminate PCR result:
• Can be considered positive and can be repeated if early in the disease process

https://pubmed.ncbi.nlm.nih.gov/32296168/
https://pubmed.ncbi.nlm.nih.gov/32235945/


Are There Cases of Reinfection?

• Because of the possibility of maintaining a presence of COVID-19 in your 
body, a repeat PCR test does not prove reinfection

• The CDC suggests the possibility of reinfection in patients who: 
• Have a repeat positive PCR test after 90 days from their initial infection, regardless 

of symptoms

• Have a repeat positive PCR test 45-89 days after the initial infection and have 
symptoms consistent with COVID-19

• COVID-19 vaccination does not change the results of a viral test, so a 
positive test cannot be attributed to the vaccine

https://www.cdc.gov/coronavirus/2019-ncov/php/invest-criteria.html


Laboratory Findings and Imaging 

• Most additional laboratory testing is not needed unless a patient is 
potentially in need of hospitalization

• Chest radiographs (X-rays) may be normal in early or mild COVID-19 
disease

• Chest CT may be more sensitive, but is not recommended for 
screening or diagnosis of COVID-19
• Most common findings on Chest CT were ground-glass opacification 

(consistent with viral pneumonia) as seen in the next slide

https://www.acr.org/Advocacy-and-Economics/ACR-Position-Statements/Recommendations-for-Chest-Radiography-and-CT-for-Suspected-COVID19-Infection
https://www.uptodate.com/contents/covid-19-clinical-features/abstract/103,172,173
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