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Unknowns
There are known knowns; there are 
things we know we know. 

We also know there are known 
unknowns; that is to say we know there 
are some things we do not know. 

But there are also unknown unknowns—
the ones we don't know we don't know.



Objectives

1

The participant will 
be able to discuss 
currently available 
recommendations 
for treatment of 
COVID-19.

2

The participant will 
be able to describe 
uncertainties in 
treatment of COVID-
19.

3

The participant will 
be able to counsel 
individuals 
regarding 
vaccination to 
prevent COVID-19.



Disclosures

• I do not have any financial disclosures.
• If I discuss off-label use of any drug, it will clearly be stated.

• I do not have copyright permissions for the images I am 
using. This talk is purely for educational purposes. I am not 
profiting in any way from this talk. I am also not giving 
permission for reuse of these slides.

• Slides may be used for individual education purposes only.



https://www.washingtonpost.com/world/asia_pacific/china-
identifies-new-strain-of-coronavirus-as-source-of-pneumonia-
outbreak/2020/01/09/f2625650-329f-11ea-971b-
43bec3ff9860_story.html



Will SARS return?

https://www.who.int/csr/sars/epicurve/epiindex/en/index1.html



2019-nCoV

• 440 confirmed cases in China, including 198 in Wuhan, 5 
in Beijing and 14 in Guangdong (as of 1/20/2020)

• Most cases have been epidemiologically linked to a 
large seafood and animal market in Wuhan

• 16 cases have been reported in healthcare workers, 
demonstrating that there is human-to-human 
transmission

• A woman in South Korea who traveled to Wuhan, but 
did not visit any markets or have contact with animals 
or confirmed cases remains unexplained

• Cases have also been reported in Thailand and Japan

• Many of the cases have been relatively mild, but about 
15% are severe; 9 deaths to date

• More severe in people over age 50 and with 
comorbidities



https://academic.oup.com/cid/
advance-
article/doi/10.1093/cid/ciaa178
5/6012472

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa1785/6012472


What 
Happened?



Some 
Unknowns
• When will this be over, or will it 

ever be over?
• Why are some people at greater 

risk for severe disease than others?
• Does infection confer long-term 

immunity?
• How much do fomites contribute 

to transmission?
• How long are people who are 

severely ill contagious?
• Will vaccines protect against new 

variants?
• Will annual vaccination be 

required?



Numbers



https://www.nytimes.com/interactive/2020/us/co
ronavirus-us-cases.html

https://covid.cdc.gov/covid-
data-
tracker/#cases_casesper100kl
ast7days



https://www.nytimes.com/interactive/2020/world/coronavi
rus-maps.html





https://www.nytimes.com/interactive/2021/01/14/us/covid-19-death-toll.html



CLINICAL ILLNESS









Clinical Course

• Initial symptoms: fever, severe fatigue, headache, anosmia/loss of 
appetite 

• Patients often report development of dry cough/shortness of 
breath, chest pain 

• Profound fatigue and weakness may be present
Patients may get better and then get worse on days 7-10 (17?) 

• On day 10-12, patients may get worse and have increased O2 
requirement/intubation 

• Patients who are intubated usually require mechanical ventilation 
for 14 days or more 

• 10% will develop secondary infection 

• Acute hypoxemic respiratory failure/ARDS is primary reason for 
ICU admission 

• Fever is persistent and may be hectic 



Benameur K, et al. Encephalopathy 
and encephalitis associated with 
cerebrospinal fluid cytokine 
alterations and coronavirus disease, 
Atlanta, Georgia, USA, 2020. Emerg
Infect Dis. 2020 Sep 
https://doi.org/10.3201/eid2609.202
122

https://doi.org/10.3201/eid2609.202122




CO-INFECTION



Ongoing Symptoms



• Fatigue or muscle weakness (63%, 1038 of 1655) 
and sleep difficulties (26%, 437 of 1655) were 
the most common symptoms. 

• Anxiety or depression was reported among 23% 
(367 of 1617) of patients. 

• The proportions of median 6-min walking 
distance less than the lower limit of the normal 
range were 24% for those at severity scale 3, 22% 
for severity scale 4, and 29% for severity scale 5–
6, and there were corresponding abnormalities 
in diffusion.

• Results may be different in U.S. where there is 
more underlying medical illness



• Between Jan 20 and April 28, 2020, 4530 patients with 
COVID-19 were admitted to 69 ICUs, from 14 countries of 
whom 2088 patients were included in the study cohort. 

• The median age of patients was 64 years 
• 67% were invasively mechanically ventilated on the day of 

ICU admission and 1827 (87·5%) were invasively mechanical 
ventilated at some point during hospitalisation. 

• Infusion with sedatives while on mechanical ventilation was 
common: 1337 (64·0%) of 2088 patients were given 
benzodiazepines for a median of 7·0 days (4·0 to 12·0) and 
1481 (70·9%) were given propofol for a median of 7·0 days 
(4·0 to 11·0). 

• Mechanical ventilation, use of restraints, and 
benzodiazepine, opioid, and vasopressor infusions, and 
antipsychotics were each associated with a higher risk of 
delirium the next day (all p≤0·04), 

• family visitation (in person or virtual) was associated with a 
lower risk of delirium (p<0·0001). 

• During the 21-day study period, patients were alive without 
delirium or coma for a median of 5·0 days (0·0 to 14·0). At 
baseline, older age, higher SAPS II scores, male sex, smoking 
or alcohol abuse, use of vasopressors on day 1, and invasive 
mechanical ventilation on day 1 were independently 
associated with fewer days alive and free of delirium and 
coma (all p<0·01). 601 (28·8%) of 2088 patients died within 
28 days of admission, with most of those deaths occurring in 
the ICU.



Long COVID

• https://www.bmj.com/conte
nt/bmj/372/bmj.n136.full.pdf



https://www.acpjournals.org/doi/10.7326/M20-5926



Diagnostic Testing

This Photo by Unknown Author is licensed under CC BY-SA

http://www.thebluediamondgallery.com/typewriter/d/diagnosis.html
https://creativecommons.org/licenses/by-sa/3.0/


Types of Tests 
for SARS-CoV-2

• RT-PCR-based tests
• NP, OP, nasal, saliva

• Antigen tests
• Antibody tests
• Viral culture (not 

available except 
through special labs)



Rapid Antigen 
Testing for SARS-
CoV-2

• Antigen tests are immunoassays that detect presence of 
a specific viral antigen, which implies current viral 
infection.

• Antigen tests are currently authorized to be performed 
on nasopharyngeal or nasal swab specimens 

• No age restrictions

• Antigen tests are relatively inexpensive and can be used 
at the point-of-care.

• Currently authorized devices return results in 
approximately 15 minutes and are generally less 
expensive than PCR

• Rapid antigen tests perform best in early stages of 
infection with SARS-CoV-2 when viral load is highest. 

• They also may be useful in diagnostic testing situations 
in which the person has a known exposure to a 
confirmed case of COVID-19





Antigen Test 
Recommendations

• Currently, the two rapid antigen tests that have 
received EUAs from FDA are limited to diagnostic 
testing on symptomatic persons within the first five 
days of symptom onset

• CDC recommends confirming negative antigen test 
results with an RT-PCR test when the pretest 
probability is relatively high, especially if the patient 
is symptomatic or has a known exposure to a person 
confirmed to have COVID-19.

• When used for screening testing in congregate 
settings, test results for SARS-CoV-2 should be 
considered presumptive. Confirmatory nucleic acid 
testing following a positive antigen test may not be 
necessary when the pretest probability is high, 
especially if the person is symptomatic or has a 
known exposure. When the pretest probability is low, 
those persons who receive a positive antigen test 
should isolate until they can be confirmed by RT-PCR.



Antigen Testing for SARS 
COV-2

• The “gold standard” for clinical diagnostic detection of 
SARS-CoV-2 remains RT-PCR. 

• It may be necessary to confirm a rapid antigen test 
result with PCR, especially if the result of the antigen 
test is inconsistent with the clinical context. When 
confirming an antigen test result with a RT-PCR test, it is 
important that the time interval between the two 
sample collections is less than two days, and there 
have not been any opportunities for new exposures 
between the two tests. 

• If more than two days separates the two tests, or there 
have been opportunities for new exposures between 
the two tests, the nucleic acid test should be 
considered a separate test.

• The sensitivity of rapid antigen tests is generally lower 
than RT-PCR. The first two antigen tests that have 
received FDA EUAs demonstrate sensitivity of 84% and 
97% compared to RT-PCR. 

• Studies have shown that antigen levels in some 
patients who have been symptomatic for > five days 
may drop below the limit of detection of the test. This 
may result in a negative test result, while a more 
sensitive test, such as RT-PCR, may return a positive 
result.



Variation in False-Negative Rate of 
Reverse Transcriptase Polymerase 
Chain Reaction–Based SARS-CoV-2 
Tests by Time Since Exposure

Over the 4 days of infection before 
the typical time of symptom onset 
(day 5), the probability of a false-
negative result in an infected person 
decreases from 100% (95% CI, 100% 
to 100%) on day 1 to 67% (CI, 27% to 
94%) on day 4. On the day of 
symptom onset, the median false-
negative rate was 38% (CI, 18% to 
65%). This decreased to 20% (CI, 12% 
to 30%) on day 8 (3 days after 
symptom onset) then began to 
increase again, from 21% (CI, 13% to 
31%) on day 9 to 66% (CI, 54% to 77%) 
on day 21. https://doi.org/10.7326/M20-1495



Ann Intern Med. doi:10.7326/M20-3012 



How does 
SARS-CoV-2 
spread?



https://www.pnas.org/content/pnas/early/2020/05/12/2006874117.full.pdf





Lu J, Gu J, Li K, Xu C, Su W, Lai Z, et al. COVID-19 outbreak associated with air conditioning in restaurant, 
Guangzhou, China, 2020. Emerg Infect Dis. 2020 Jul [date cited]. https://doi.org/10.3201/eid2607.200764

Authors Conclusion:
Virus transmission in this 
outbreak cannot be explained 
by droplet transmission alone. 
Larger respiratory droplets (>5 
μm) remain in the air for only a 
short time and travel only short 
distances, generally <1 m (2,3). 
The distances between patient 
A1 and persons at other tables, 
especially those at table C, were 
all >1 m. However, strong 
airflow from the air conditioner 
could have propagated droplets 
from table C to table A, then to 
table B, and then back to table 
C (Figure).

https://doi.org/10.3201/eid2607.200764
https://wwwnc.cdc.gov/eid/article/26/7/20-0764_article#r2
https://wwwnc.cdc.gov/eid/article/26/7/20-0764_article#r3
https://wwwnc.cdc.gov/eid/article/26/7/20-0764_article#tnF1










When is SARS-CoV-2 most 
contagious?



Medications/Treatments



https://www.idsociety.org
/practice-guideline/covid-
19-guideline-treatment-
and-management/



• Per Paul Sax:

• My take-home view? The clinical trials data for ivermectin look stronger than they ever did for hydroxychloroquine, but 
we’re not quite yet at the “practice changing” level. Results from at least 5 randomized clinical trials are expected soon that 
might further inform the decision. NIH treatment guidelines still recommend against use of ivermectin for treatment of 
COVID-19, a recommendation I support pending further data — we shouldn’t have to wait long.

https://www.covid19treatmentguidelines.nih.gov/antiviral-therapy/ivermectin/






https://jamanetwork.com/journals/jama/fullarticle/2775003?r
esultClick=1



Can Respir J Vol 
21 No 4 
July/August 
2014 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4173887/pdf/crj-21-4-213.pdf





Dexamethasone

• In March 2020, the RECOVERY (Randomised Evaluation of COVid-19 thERapY) trial was established as a randomised clinical trial to test 
a range of potential treatments for COVID-19, including low-dose dexamethasone (a steroid treatment). Over 11,500 patients have 
been enrolled from over 175 NHS hospitals in the UK.

• On 8 June, recruitment to the dexamethasone arm was halted since, in the view of the trial Steering Committee, sufficient patients had 
been enrolled to establish whether or not the drug had a meaningful benefit.

• A total of 2104 patients were randomised to receive dexamethasone 6 mg once per day (either by mouth or by intravenous injection) 
for ten days and were compared with 4321 patients randomised to usual care alone. Among the patients who received usual care 
alone, 28-day mortality was highest in those who required ventilation (41%), intermediate in those patients who required oxygen only 
(25%), and lowest among those who did not require any respiratory intervention (13%).

• Dexamethasone reduced deaths by one-third in ventilated patients (rate ratio 0.65 [95% confidence interval 0.48 to 0.88]; p=0.0003) 
and by one fifth in other patients receiving oxygen only (0.80 [0.67 to 0.96]; p=0.0021). There was no benefit among those patients 
who did not require respiratory support (1.22 [0.86 to 1.75]; p=0.14).

• Based on these results, 1 death would be prevented by treatment of around 8 ventilated patients or around 25 patients requiring 
oxygen alone.

• Given the public health importance of these results, we are now working to publish the full details as soon as possible.

https://www.recoverytrial.net/news/low-cost-dexamethasone-reduces-death-by-up-to-one-third-in-hospitalised-patients-with-severe-
respiratory-complications-of-covid-19

https://www.recoverytrial.net/news/low-cost-dexamethasone-reduces-death-by-up-to-one-third-in-hospitalised-patients-with-severe-respiratory-complications-of-covid-19


Remdesivir

• Shortened time to clinical improvement 
by 4 days
• Patients improved in terms of oxygen 
requirements

• No statistically significant difference in 
mortality rate



Again, 
Hydroxychloroquine

• Observational study of patients admitted to Henry Ford System between March-May

• Patient were given HCQ, Azithromycin., Both or Neither

• 2541 patient hospitalized, Median age 64

• Overall in-hospital mortality was 18.1% 

• Mortality by  treatment: hydroxychloroquine + azithromycin, 157/783 20.1% 

• hydroxychloroquine alone, 162/1202 13.5% 

• azithromycin alone, 33/147 22.4% 

• and neither drug, 108/409 26.4% 

• Hydroxychloroquine provided a 66% hazard ratio reduction, and hydroxychloroquine + azithromycin 71% compared to 
neither treatment (p < 0.001).



Variant Strains



https://jamanetwork.com/journals/jama/fullarticle/2775006







https://www.medrxiv.org/content/10.1101/2020.12.09.20245175
v1



Vaccines





https://www.nytimes.com/interactive/2020/us/covid-19-
vaccine-doses.html https://covid.cdc.gov/covid-data-tracker/#vaccinations







CDC Guidance on Allergic Reactions

• If someone has had an immediate type hypersensitivity reaction following the first dose 
of an mRNA vaccine, whether severe or not severe, they should not get a second dose

• Above includes anaphylaxis, hives, swelling or wheezing
• People with allergies to polyethylene glycol or polysorbate should not get an mRNA 

COVID vaccine
• People with allergic reactions to other vaccines should discuss whether to get the 

vaccine with their physician
• People who have other allergic reactions, not IgE mediated, may want to consult with an 

allergist



Early Recognition of Anaphylaxis

• Respiratory: sensation of throat closing, stridor (high-pitched sound while 
breathing), shortness of breath, wheeze, cough
• Gastrointestinal: nausea, vomiting, diarrhea, abdominal pain
• Cardiovascular: dizziness, fainting, tachycardia (abnormally fast heart rate), 

hypotension (abnormally low blood pressure)
• Skin/mucosal: generalized hives, itching, or swelling of lips, face, throat



Observation 
Following 
vaccines

• 30 minutes for people with history of an 
immediate hypersensitivity reaction to an 
injectable therapy of anaphylaxis from any cause

• 15 minutes for all others





ACOG Highlights

• ACOG recommends that COVID-19 vaccines should not be withheld from pregnant individuals 
who meet criteria for vaccination based on ACIP-recommended priority groups.

• COVID-19 vaccines should be offered to lactating individuals similar to non-lactating 
individuals when they meet criteria for receipt of the vaccine based on prioritization groups 
outlined by the ACIP.

• Individuals considering a COVID-19 vaccine should have access to available information about 
the safety and efficacy of the vaccine, including information about data that are not available. 
A conversation between the patient and their clinical team may assist with decisions regarding 
the use of vaccines approved under EUA for the prevention of COVID-19 by pregnant 
patients. Important considerations include:

• While a conversation with a clinician may be helpful, it should not be required prior to 
vaccination, as this may cause unnecessary barriers to access.

• Vaccines currently available under EUA have not been tested in pregnant women. Therefore, 
there are no safety data specific to use in pregnancy. See details about the Food and Drug 
Administration’s (FDA) EUA process below.



ACOG Highlights Continued

• Pregnancy testing should not be a requirement prior to receiving any EUA-approved 
COVID-19 vaccine.

• Pregnant patients who decline vaccination should be supported in their decision. 
Regardless of their decision to receive or not receive the vaccine, these conversations 
provide an opportunity to remind patients about the importance of other prevention 
measures such as hand washing, physical distancing, and wearing a mask.

• Expected side effects should be explained as part of counseling patients, including that 
they are a normal part of the body’s reaction to the vaccine and developing antibodies 
to protect against COVID-19 illness.

• The mRNA vaccines are not live virus vaccines, nor do they use an adjuvant to enhance 
vaccine efficacy. These vaccines do not enter the nucleus and do not alter human DNA in 
vaccine recipients. As a result, mRNA vaccines cannot cause any genetic changes.



TRAVEL



https://www.cdc.gov/coronavirus/2019-ncov/travelers/testing-air-travel.html



What’s 
different about 
this pandemic?

 No previous infection has spread this quickly 
throughout the world.
 Never before has so much of the scientific 

community been focused on finding answers to 
questions about a single pathogen.
 Diagnostic tests were available more quickly for 

this virus on a large scale than for any prior 
disease, but the limitations were also 
immediately more visible.
 Science has advanced to the point where we 

have a greater understanding of what we don’t 
know early in the pandemic. 



Conclusions

• COVID-19 is not going away. This is going to be 
with us for a long while.

• Your behavior directly impacts your own 
health and the health of those around you.

• Realize that what you do also affects those 
around you. 

• Infection Prevention works.
• Know that the guidance will likely continue to 

change as more information becomes 
available. 
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