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SARS-COV-2/ 
COVID-19 

TRANSMISSION

Direct person-to-person respiratory 
transmission is the primary means
• Close-range contact within 3 to 6 feet.
• Respiratory secretions when a person with 

infection coughs, sneezes, or talks. 
• Touching eyes, nose, or mouth with contaminated 

hands.
• Contaminated surfaces are not thought to be a 

major route of transmission.

Can be transmitted longer distances 
through the airborne route
• Inhalation of particles that remain in the air over 

time and distance.
• Poor air circulation in poorly ventilated spaces.



COVID-19 KEY FINDINGS
✔ Incubation period within 14 days following exposure

✔ Most cases occurring approximately four to five days after 
exposure

✔ No active virus isolated from patients with mild to moderate 
infection10 days after symptom onset.

✔ Severe infection or immunocompromised patients, no active 
virus isolated after 20 days.

✔ Large contact tracing study demonstrated high-risk household 
and hospital contacts did not develop infection if exposure to a 
case patient started ≥6 days after the case patient’s illness 
onset. 

 



SYMPTOMS 

2-14 DAYS
AFTER VIRUS

EXPOSURE

Fever

Chills

Cough

Shortness of breath or difficulty breathing

Fatigue

Muscle or body aches

Headache

New loss of taste or smell

Sore throat

Congestion or runny nose

Nausea or vomiting

Diarrhea



COVID-19 
OUTPATIENT 
TREATMENT

• Monoclonal antibody therapy
• mild to moderate COVID-19 who are at 

high risk of clinical progression.
• Within 7 days of symptom onset.

• No longer recommended:
• chloroquine or hydroxychloroquine
• Antibacterial therapy like Azithromycin or 

Doxycycline
• Systemic steroids

• TEMPOL may be a promising oral 
antiviral treatment for COVID-19.  It can 
limit SARS-CoV-2 infection by impairing 
the activity of a viral enzyme called RNA 
replicase. 



COVID-19 
SEVERITY

• The overall case fatality rate 2-3% and 
varies widely by age

• Symptoms are mild in approximately 80 to 
85 percent of cases 

• Loss of taste or smell is common

• Severe and fatal illness rises dramatically 
with age and the presence of chronic 
illnesses:

• Heart disease, pulmonary disease, diabetes 
mellitus, kidney disease, and cancer

• Illness can last two weeks in those with 
mild disease and 3-6 weeks or more in 
those with severe disease



PULMONARY 
COMPLICATIONS 

Dyspnea affects approximately 
20% of patients
• 5-8 days after symptom onset 
• Pneumonia is the most common 

manifestation of severe disease.
• ARDS develops in a sizable minority 

of symptomatic patients
• ARDS is the leading cause of death, 

followed by sepsis, cardiac 
complications, and secondary 
infections



CARDIAC
COMPLICATIONS

• Cardiac Troponin Elevation 
• 10-30% of hospitalized patients
• Majority have no cardiac signs or symptoms and not 

related to acute MI
• Stress cardiomyopathy, hypoxic injury, myocarditis, right 

heart strain, microvascular dysfunction, and systemic 
inflammatory response syndrome

• Arrhythmias
• 5-20% of hospitalized cases
• Most are asymptomatic
• Hypoxia, electrolyte abnormalities, myocardial injury, and 

drug effects 
• Heart failure 

• Most common symptomatic cardiac complication
• Increased mortality. Heart failure in patients with 

COVID-19 may be precipitated by acute illness in 
patients with pre-existing known or undiagnosed heart 
disease



THROMBOTIC 
COMPLICATIONS 

IN PATIENTS WITH 
COVID-19

Increased risk of venous 
thromboembolism (VTE) 
• Deep vein thrombosis and pulmonary 

embolism
• Arterial thrombosis, including stroke, 

myocardial infarction, and possibly limb 
ischemia

The risk is highest in individuals in 
the intensive care unit (ICU) 

Bleeding is not common



EVALUATING PATIENTS WITH 
PROLONGED RECOVERY

Important to review old records before the COVID infection
• Records from specialist, primary care providers, hospitals and work-related injuries.
• Establish a baseline of the patient before COVID
• Prior medications
• Psychiatric issues

Review all records regarding the treatment of the COVID infection
• Inpatient and outpatient records and any specialized studies, imaging and labs
• Determine severity of symptoms which correlates with recovery



EVALUATING 
PATIENTS WITH 

PROLONGED 
RECOVERY

• Risk factors for sleep apnea such as elevated Mallampati 
score

• Vital signs and pulse ox at rest
• Shortness of breath at rest chest pain with exertion
• Lightheadedness with exertion 
• Examination findings consistent with possible right or left 

heart failure

History and Physical Examination 

• Anemia or iron deficiency: can cause fatigue
• Electrolytes and creatinine: kidney disorders
• Inflammatory markers: C-reactive protein, ferritin, ALT and 

AST, and bilirubin 
• Elevated D-dimer: increased risk for pulmonary embolism 

and persistent hypercoagulable state
• Cardiac evaluation: 12-lead EKG and troponin level
• Vitamin D, Zinc, B12, and folate levels: deficiencies that 

might be contributing to ongoing symptoms
• Thyroid testing and A1C: untreated or previously 

unrecognized medical conditions (hypothyroidism /T2DM) 
that can inhibit recovery

Blood Work



EVALUATING 
PATIENTS WITH 

PROLONGED 
RECOVERY

If resting O2 saturation is >95 and pulse is  <100, perform 6-minute walk test 
to determine if the patient develops oxygen desaturation and or significant 
increase in percentage of predicted maximum heart rate (220 – age).

Oxygen desaturation will require further cardiopulmonary evaluation.  Start 
with a pulmonary evaluation,  testing current pulmonary function testing and 
compare to any test prior to the Covid infection.

Repeat chest x-ray and if indicated chest CT scan to evaluate for improvement 
in ground glass opacities

Cardiac symptoms or abnormal EKG or Troponin requires cardiac workup. 

Echocardiogram to rule out diastolic vs systolic dysfunction.



RETURN TO 
WORK POST 

COVID-19

Firefighters and Police Officers 

Collaboration with the Sports 
Medicine Dept 

Applied MSHSAA COVID-19 
Return to Play Protocol 
• Protocol to assess ability of athletes to 
resume normal activities post COVID



MSHSAA COVID-19 
RETURN TO PLAY FORM 

Date of Evaluation: ________________________ 
❑ 10 days have passed since symptoms first 
appeared and symptoms have resolved (No fever 
(≥100.4F) for 24 hours without fever reducing 
medication, improvement of symptoms (cough, 
shortness of breath) OR was asymptomatic for 10 
days following positive test
❑ Cardiac screen negative for 
myocarditis/myocardial ischemia (All answers 
below must be no)
Chest pain/tightness with exercise YES ❑ NO ❑
Unexplained Syncope/near syncope YES ❑ NO 
❑

Unexplained/excessive dyspnea/fatigue 
w/exertion YES ❑ NO ❑
New palpitations YES ❑ NO ❑
Heart murmur on exam YES ❑ NO ❑
NOTE: If any cardiac screening question is 
positive or if athlete was hospitalized, consider 
further workup as indicated. May include CXR, 
Spirometry, PFTs, Chest CT, Cardiology Consult



RETURN TO PLAY (RTP) PROCEDURES AFTER 
COVID-19 INFECTION

Athletes must 
complete the 
progression 

without 
development of 
chest pain, chest 

tightness, 
palpitations, 

lightheadedness, 
pre-syncope or 
syncope. If these 

symptoms 
develop, patient 

should be 
referred back to 
the evaluating 
provider who 

signed the form.

Stage 1
Day 1 and Day 2 

(2 Days 
Minimum) 

Light Activity 
(Walking, 
Jogging, 

Stationary Bike) 
for 15 minutes 

or less at 
intensity no 
greater than 

70% of 
maximum heart 

rate. NO 
resistance 
training.

Stage 2
Day 3
(1 Day 

Minimum)
 Add simple 
movement 

activities (EG. 
running drills) 
for 30 minutes 

or less at 
intensity no 
greater than 

80% of 
maximum heart 

rate.

Stage 3
Day 4
(1 Day 

Minimum) 
Progress to 

more complex 
training for 45 
minutes or less 
at intensity no 
greater than 

80% maximum 
heart rate. May 

add light 
resistance 
training.

Stage 4
Day 5 and Day 6

(2 Days 
Minimum) 

Normal Training 
Activity for 60 
minutes or less 
at intensity no 
greater than 

80% maximum 
heart rate

Stage 5:
Day 7

Return to full 
activity 

participation 
(Contests/

Competitions)



LONG COVID
(POST ACUTE 

COVID 
SYNDROME)

Symptoms that develop during or after acute 
COVID-19 illness
• Continue for ≥12 weeks and are not explained by an 

alternative diagnosis.
• Common in outpatients with less severe disease.

Persistent physical symptoms following acute 
COVID-19 
• Fatigue, dyspnea, chest pain, and cough. 
• Headache, joint pain, insomnia, anxiety, cognitive 

dysfunction, myalgias, and diarrhea have also been reported. 

Symptom resolution depends on

• Premorbid risk factors
• Severity of the acute illness
• Spectrum of initial symptoms



LONG COVID
(POST ACUTE 

COVID 
SYNDROME)

Persistent lethargy, brain fog, 
dizziness and fatigue
• Negative pulmonary and cardiac work-up
• Evaluation for orthostatic hypotension or 
postural orthostatic tachycardia syndrome 
(POTS)

Formal Neuropsychological 
evaluation if negative work up
• Depression
• Anxiety 
• Fear avoidance  



VACCINE NEWS



WHAT IS THE SPIKE 
PROTEIN?

• ~26 per virion
• Glycoprotein
• Three proteins

• Combined together 
(trimeric unit)

• Subdivides into function units 
called domains

• RBD (S1)
• Binds to ACE-2

• S2 Domain
• Fuses to host lipid 

membrane



DO 
ACE INHIBITORS 

AND ARBS 
INCREASE THE 

LIKELIHOOD OF 
SEVERE 

COVID-19?

• Patients receiving 
angiotensin-converting-enzyme 
(ACE) inhibitors or angiotensin 
receptor blockers (ARBs) should 
continue treatment with these agents

• The membrane-bound ACE2 
functions as a receptor for 
SARS-CoV-2

• No evidence to support an 
association of ACE inhibitors and 
ARBs with more severe disease, and 
it is also possible that these drugs 
may attenuate the severity of 
disease



VACCINES AND 
THE SPIKE 
PROTEIN

• mRNA vaccines code for spike protein (Pfizer 
and Moderna)

• Adenovirus vector vaccines have spike 
protein incorporated into replication 
incomepetent virus (J&J and AstraZeneca)

• Killed SARA-CoV-2 virus (Sinopharm and 
Sinovax from China)

• Purified spike protein (Novavx anc 
Corbevax)

• Variants have mutations in spike protein 
affecting one or more of the domains



VACCINES

Novavax vaccine is safe and prevents COVID-19

A subunit vaccine made from a stabilized form of 
the coronavirus spike protein.

Company’s protein nanoparticle technology.

A proprietary adjuvant, MatrixM™ to enhance 
desired immune system response. 

Two doses 21 days apart

91.0% efficacy in preventing symptomatic 
COVID-19 disease



Alpha Beta Gamma Delta



VACCINE EFFECTIVENESS
B.1.117(ALPHA) & B.1.351 (BETA)

• 385,853 persons in Qatar
• Pfizer Vaccine (12/21/20-3/31/21)
• 266,410 fully vaccinated.

• B.1.1.7 started 1/21 and peaked 1st week of 
March 2021

• B.1.351 started Middle of February 2021
• Sequencing 2/23-3/18 showed 94.5% were 

from either Alpha or Beta variants.
• 75-90% Efficacy against all COVID-19
• 97% Efficacy against severe, critical or fatal 

COVID-19
• Anticipate similar efficacy against P.1 and 

B.1.617
https:https://www.nejm.org/doi/full/10.1056/NEJMc2104974

Efficacy B.1.117 B.1.351
All COVID-19 Disease 90% 75%

Severe, Critical or Fatal 
COVID-19

97.4 97

https://www.medrxiv.org/content/10.1101/2021.05.22.21257658v1


VACCINE EFFECTIVENESS – B.1.617.2 (DELTA)
• Observational, Test Negative Case 

Control
• 12,675 Sequenced Cases
• Pfizer and AstraZeneca

https://www.medrxiv.org/content/10.1101/2021.05.22.21257658v1

Efficacy Against Symptomatic 
COVID-19

Dose B.1.117
Alpha

B.1.617.2
Delta

First (Pfizer and AZ similar) 51% 34%

Second (Pfizer) 93% 88%
Second (AZ) 66% 60%

https://www.medrxiv.org/content/10.1101/2021.05.22.21257658v1


• 10,262 cases from 
January 1 through April 30 

• 27%, were asymptomatic
• 2% (160) people died
• Underestimate of actual 
number

• 63% occurred in women
• 58 was the median age
• 995 people were hospitalized
• 289 hospitalized for 
asymptomatic infection for 
unrelated

https://www.forbes.com/sites/niallmccarthy/2021/05/26/breakthrough-covid-19-cases-remain-extr
emely-rare-in-the-us-infographic/?sh=3a379bf45671



• While the US situation is 
better at this time, the 
pandemic is not controlled

• Hope to be at the point of 
endemic disease with small 
epidemic outbreaks

• mRNA vaccines have proven 
to be very efficacious

• Adenovirus vector vaccines are 
efficacious but not as effective 
against some variants

• Killed virus and spike protein 
vaccines data is just becoming 
available



https://www.acep.org/corona/covid-19-field-guide/vaccinations/vaccinations/



MANDATORY VACCINATION?

Many healthcare facilities already mandate flu 
vaccination to protect their susceptible client base 
and their coworkers

Considering that the flu vaccine at its best offers 
60% effectiveness, it makes sense that healthcare 
facilities would also mandate a COVID vaccine that 
is over 90% effectiveness with less side effects



MANDATORY 
VACCINATION

Houston Methodist Hospital required vaccination by June 7 or request an exemption.

178 of 26,000 employees refused –”unsafe and experimental." 

In his ruling, Judge Hughes said that their claims were false and irrelevant.

Methodist is trying to do their business of saving lives without giving them the COVID-19 virus.

It is a choice made to keep staff, patients, and their families safer.

Every employment includes limits on the worker's behavior in exchange for his remuneration. This is all part of the 
bargain.



OSHA’S EMERGENCY 
TEMPORARY STANDARD 

TO PROTECT 
HEALTHCARE 

WORKERS, AND 
UPDATED GUIDANCE 
FOR ALL INDUSTRIES

Most employers no longer need to take steps to protect 
their workers from COVID-19 exposure in any 
workplace, or well-defined portions of a workplace, 
where all employees are fully vaccinated. 

Exceptions: Workplace settings covered by OSHA's ETS

Mask requirements for public transportation.

Employers should still take steps to protect unvaccinated 
or otherwise at-risk workers in their workplaces, or 
well-defined portions of workplaces

https://www.osha.gov/news/newsreleases/national/06102
021 

https://lnks.gd/l/eyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDAsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMTA2MTUuNDE5NTExOTEiLCJ1cmwiOiJodHRwczovL3d3dy5vc2hhLmdvdi9jb3JvbmF2aXJ1cy9ldHMifQ.ZURm3Wk7Ue4ivkUvUG5N4BGCR1ZLYlByCv8yE4Qc7Y0/s/441515447/br/107938800032-l
https://lnks.gd/l/eyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDAsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMTA2MTUuNDE5NTExOTEiLCJ1cmwiOiJodHRwczovL3d3dy5vc2hhLmdvdi9jb3JvbmF2aXJ1cy9ldHMifQ.ZURm3Wk7Ue4ivkUvUG5N4BGCR1ZLYlByCv8yE4Qc7Y0/s/441515447/br/107938800032-l
https://lnks.gd/l/eyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDEsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMTA2MTUuNDE5NTExOTEiLCJ1cmwiOiJodHRwczovL3d3dy5vc2hhLmdvdi9jb3JvbmF2aXJ1cy9zYWZld29yayJ9.xykruQgFo7a3Wy23WfLMvhlACwo1uvqK-NnffN0ylV8/s/441515447/br/107938800032-l
https://www.osha.gov/news/newsreleases/national/06102021
https://www.osha.gov/news/newsreleases/national/06102021


OSHA’S EMERGENCY 
TEMPORARY STANDARD 

TO PROTECT 
HEALTHCARE 

WORKERS, AND 
UPDATED GUIDANCE 
FOR ALL INDUSTRIES

Vaccination is the key in a multi-layered 
approach to protect workers. 

Learn about and take advantage of 
opportunities that your employer may 
provide to take time off to get vaccinated. 

Vaccines authorized by the U.S. Food and 
Drug Administration are highly effective at 
protecting vaccinated people against 
symptomatic and severe COVID-19 illness.

https://www.osha.gov/news/newsreleases/national/06102
021 

https://lnks.gd/l/eyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDAsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMTA2MTUuNDE5NTExOTEiLCJ1cmwiOiJodHRwczovL3d3dy5vc2hhLmdvdi9jb3JvbmF2aXJ1cy9ldHMifQ.ZURm3Wk7Ue4ivkUvUG5N4BGCR1ZLYlByCv8yE4Qc7Y0/s/441515447/br/107938800032-l
https://lnks.gd/l/eyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDAsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMTA2MTUuNDE5NTExOTEiLCJ1cmwiOiJodHRwczovL3d3dy5vc2hhLmdvdi9jb3JvbmF2aXJ1cy9ldHMifQ.ZURm3Wk7Ue4ivkUvUG5N4BGCR1ZLYlByCv8yE4Qc7Y0/s/441515447/br/107938800032-l
https://lnks.gd/l/eyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDEsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMTA2MTUuNDE5NTExOTEiLCJ1cmwiOiJodHRwczovL3d3dy5vc2hhLmdvdi9jb3JvbmF2aXJ1cy9zYWZld29yayJ9.xykruQgFo7a3Wy23WfLMvhlACwo1uvqK-NnffN0ylV8/s/441515447/br/107938800032-l
https://www.vaccines.gov/
https://www.osha.gov/news/newsreleases/national/06102021
https://www.osha.gov/news/newsreleases/national/06102021


OSHA’S EMERGENCY 
TEMPORARY STANDARD 

TO PROTECT 
HEALTHCARE 

WORKERS, AND 
UPDATED GUIDANCE 
FOR ALL INDUSTRIES

If you are unvaccinated or otherwise at-risk (e.g., because 
of a prior transplant or other medical condition), you 
should follow recommended precautions and policies at 
your workplace. 

Many employers have established COVID-19 prevention 
programs that include a number of important steps to 
keep unvaccinated and otherwise at-risk workers safe. 

These COVID-19 prevention programs include measures 
such as telework and flexible schedules, enhanced 
cleaning programs with a focus on high-touch surfaces, 
engineering controls (e.g., ventilation), administrative 
policies (e.g., vaccination policies), personal protective 
equipment (PPE), face coverings, and physical distancing. 

https://www.osha.gov/news/newsreleases/national/06102
021 

https://lnks.gd/l/eyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDAsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMTA2MTUuNDE5NTExOTEiLCJ1cmwiOiJodHRwczovL3d3dy5vc2hhLmdvdi9jb3JvbmF2aXJ1cy9ldHMifQ.ZURm3Wk7Ue4ivkUvUG5N4BGCR1ZLYlByCv8yE4Qc7Y0/s/441515447/br/107938800032-l
https://lnks.gd/l/eyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDAsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMTA2MTUuNDE5NTExOTEiLCJ1cmwiOiJodHRwczovL3d3dy5vc2hhLmdvdi9jb3JvbmF2aXJ1cy9ldHMifQ.ZURm3Wk7Ue4ivkUvUG5N4BGCR1ZLYlByCv8yE4Qc7Y0/s/441515447/br/107938800032-l
https://lnks.gd/l/eyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDEsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMTA2MTUuNDE5NTExOTEiLCJ1cmwiOiJodHRwczovL3d3dy5vc2hhLmdvdi9jb3JvbmF2aXJ1cy9zYWZld29yayJ9.xykruQgFo7a3Wy23WfLMvhlACwo1uvqK-NnffN0ylV8/s/441515447/br/107938800032-l
https://www.osha.gov/news/newsreleases/national/06102021
https://www.osha.gov/news/newsreleases/national/06102021


MEASURES
MUST BE TAKEN 

TO MITIGATE RISK 
OF INFECTION 

TO PROTECT 
INDIVIDUALS

Use of nonmedical cloth 
masks

Incorporating engineering 
controls such as physical 
barriers where possible.

Reconfiguring space to 
comply with Social 

Distancing requirements by 
ensuring people are able to 

maintain 6 ft. of distance 
from each other.

Supporting and enabling 
employees to remain at 

home if they are unwell or 
have been in close contact 
with someone who is sick.

Frequently sanitize and 
disinfect, with EPA-approved 

products, all high touch 
areas and surfaces that are 

touched by customers, 
employees, visitors or any 

other individuals.

Shall train employees about 
procedures related to 

Disinfection Processes and 
Social Distancing 
Requirements.

Shall provide employees 
working in the 

building/facility with face 
coverings or supplies to 

make face coverings.

Shall require employees to 
wear face coverings while at 
work, unless the employee is 

working alone in an 
enclosed area or has a 

medical reason not to wear 
a face covering.

Shall provide reasonable 
breaks for employees to 

wash their hands.

Shall conduct daily screening 
of employees who work in 

their building/facility for 
symptoms of COVID-19.

Require employees to 
quarantine or isolate if they 
have or are believed to have 
COVID-19, or if they have 

come into contact with 
individual(s) with 

COVID-19.

Staying current on federal, 
state, and local mandates 

and recommendations, and 
guidelines from the CDC.



MANDATORY 
VACCINATION

Non-healthcare employers are still responsible for 
the safety of their employees

Employers have to consider the expense and 
manpower required to continue abiding by the many  
OSHA requirements to keep coworkers safe 

Possible risk of penalties for not abiding by these 
requirements as opposed to cost of mandating the 
free COVID vaccination



QUESTIONS?


