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Goals

• Give you an idea of what to expect when COVID hits.
• Let you learn from our mistakes.
• Help answer some common COVID-related questions.
• Describe the clinical features so that you are prepared.



Agenda

• Seattle’s Experience: Initial Outbreak
• A Brief History of COVID in the USA…
• Mistakes Made and Lessons Learned
• Adaptation

• COVID Review
• What will I see in the Emergency Department

• COVID Literature
• What is the evidence?



Disclosures

• In mid-2020, as a response to COVID, I co-founded a company called 
Dispatch which I will tell you a little about. 
• I’m part owner, but no longer actively working on the project.
• We’ve made zero dollars.



Timeline—Origins of COVID in the USA

On January 20th, 2020, the first patient in the USA was diagnosed with the 
novel coronavirus at a Seattle area hospital.
On February 29th, the first death was reported at another area hospital.
By March 23rd, there were 98 deaths and 1689 confirmed cases.
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Pugent Sound: A Hotbed



My Hospital



Patient Zero



Epicenter of Outbreak



Hospital/ICU Capacity in Seattle



Ventilators in 
New Zealand



Life Care Center of Kirkland

Due to lack of testing, COVID was not recognized as the cause of a large 
nursing home outbreak until days into the episode.

Given proximity to one of the large area hospitals, the hospital admitted 
20+ patients before COVID was recognized and the regional command 
center activated. Their ICU was full.

All told, the nursing home would have 101 confirmed cases and 46 deaths.



https://www.statnews.com/2020/02/29/new-covid-19-death-raises-concerns-about-virus-spread-in-nursing-homes/







It begins



Josh Gets Sick
But does fine, thank goodness.





Early Days

• Clinical Presentations (more detail later in the show)
• Asymptomatic “Worried well”—Cough, malaise, fever.
• Vomiting/Diarrhea—10-20% presentations
• Dry cough, Chest tightness—Common even in mild disease
• Shortness of breath—Low to midrange sats before tachypnea
• Anosmia present in “obvious” COVID patients, but not many.

• Unusual Clinical Features
• “Happy Hypoxia”
• Protracted intubations

• ICU duration, not ICU capacity was main limiting factor





Brief Course of Pandemic in Seattle

• Initial wave
• Large bolus up front of elderly, unwell patients.
• Later patients were mostly younger, ignoring or unable to live up to lockdown 

provisions.
• ICU full at epicenter—regional network able to compensate.

• Later waves
• Able to keep hospital open using strict admission protocols, follow-up system.
• “Crisis Standard of Care” never met, but agreed upon.
• ICU volume largely came from rural areas via transfer.





Early Day Setbacks

• Staff members caught stealing masks and were fired

• Staff who were in contact with COVID patients pulled from duty
• Staff shortages

• Staff at high risk (age, pregnancy) pulled from duty—many never 
came back.



Early Day Setbacks

• Ventilators and BiPAP machines in short supply
• No coordinated Federal response
• Some hospitals ran out; diversion of ambulances due to ICU capacity

• Surgical mask shortages
• Supply chains completely backed up; hospitals scrambled to get supply 

directly from foreign manufacturers and via third parties
• Coughing patients given cloth towels to cough into in the waiting room

• Sanitizer shortage
• Local distiller provided significant amount of alcohol sterilizer



Early Day Setbacks

• Diagnostics limited:
• Unable to get a Chest-XR
• Unable to get a Chest-CT
• Unable to get a COVID test



Early Days

• Staff anxiety levels very high
• Sleeping apart from family
• Sending family away
• Limited contact with friends—unable to see them in person for 9+ months

• Staff outbreak from potluck
• Could not even sit in break rooms together
• Poor morale

• Schools closed
• Juggling dependent responsibilities



Silver Linings

• Daily Applause!
• Free Food!
• No Traffic!
• No Patients!
• Sense of Purpose—Comraderie.
• Family check-ins.



Adaptations





Adaptations

iPads employed, cell phones
PAPR makes it impossible to communicate



Adaptations

• Elective surgeries cancelled to keep vents available in hospital
• Anesthesiologists freed up to help with airway pathways

• Intubations with PAPR (not N95) and creation of intubation teams
• Found to be impractical and led to inappropriate intubations

• Mask use controversial / Masks in short supply
• Patients not required to wear masks until late into epidemic
• Nurses not allowed to use masks/N95’s unless patient was respiratory





Adaptations

• Aerosol-generating procedures reintroduced
• Kept to negative pressure when possible
• Staff in N95 plus facemask at all times
• Became commonplace.

• BiPAP and high-flow nasal cannula reintroduced
• Abandoned “early intubation” mindset
• Significantly fewer intubations after hospitalization
• Hypoxia, tachypnea, chest XR main determinants of level of care



Therapeutics

• Hydroxychloroquine
• We never used it.

• Remdesivir + Dexamethasone
• Became standard of care

• Lopinavir/Ritonavir
• Used on a trial basis

• Bleach, UV light, etc. 
• “Late adopters”



Adaptations

• Testing changed significantly through pandemic
• Initial test: Send-out testing with 48-72h turnaround
• Respiratory patients only tested
• Quarantine units filled, requiring expansion to other units/ICU 

• Outbreak on inpatient unit (non-respiratory)
• 2 patients died, several staff hospitalized
• ALL patients admitted to hospital OR operating room received testing

• Point-of-care testing (Oct 2020) 15m turnaround



Adaptations

• Staff stand-down policies adjusted
(early days)

• Initially: Exposure meant staff offline for 10 days
• Then: Exposure meant staff offline until negative COVID at 72h

• AND asymptomatic

• Then: Exposure only counted IF mask not warn
(once widespread)

• Then: No exposure ramifications regardless of type
Stand-down based only on symptoms + positive test



Adaptations

• Staff testing drive-through if symptoms
• Phone number for COVID concerns
• àApproval for drive-through testing
• Test result within 2 hours
• Staff member OK for work after negative test



Adaptations

• Visitation Policy
• Early pandemic: Open to public, masked
• After first hospitalizations: One family member only, masked
• After first spread via family: Closed to family
• After widespread testing: Limited family visits for NON-COVID patients,                

If end-of-life, limited COVID visits



Adaptations—Current Visitation Policy



Personal Protective Equipment
(or lack thereof)



This is where
a person
who cannot 
hear anything
goes



Non-Surgical Mask



Homemade
3D Printed
Mask Holder

Homemade
Sewn Cap



N95
Plus Mask
Plus 
Faceshield



Homemade
Reusable
Face Shield



Safety Glasses
Double Mask





Yes, 
That is a
Trash Bag



Free Food!





Disaster Planning









Self Care
(hobbies)













Also, 
The Real World

Continued









Dispatch





















Some Thoughts

• Treat every patient as if they have COVID.
• Trust the PPE.
• Leave your stethoscope at home.
• Trust your across-the-room exam skills (or through-the-window.)

• Let your family take care of you.
• It’s okay for the kids to get a C in math.



The Present:
Current Therapeutic Guidelines

and 
Clinical Review



COVID Review

https://pubs.acs.org/doi/10.1021/acs.molpharmaceut.0c00608?fig=tgr1&ref=pdf



COVID Review

https://pubs.acs.org/doi/10.1021/acs.molpharmaceut.0c00608?fig=tgr1&ref=pdf

• Coughing/sneezing generates aerosol plumes.
• Remains in air for 3 hours (half-life 1h).
• ACE2 receptor lets it in.
• Incubation period of 3-12 days.



COVID Review

https://pubs.acs.org/doi/10.1021/acs.molpharmaceut.0c00608?fig=tgr1&ref=pdf

Day 0:
• Cough, fever, myalgias, anorexia, anosmia, dysgeusia
Day 5: Dyspnea

• Hypoxemia
• Bilateral pneumonia
• Elevated LFTs/creatinine

Day 7-8: Progression to ICU
• Respiratory failure
• Cardiac complications—dysrhythmias (25-50% of all ICU patients)
• Coagulopathy



COVID Review

https://pubs.acs.org/doi/10.1021/acs.molpharmaceut.0c00608?fig=tgr1&ref=pdf

• Prevalence of specific symptoms:
• Cough: 50-80%
• Fever: 77-100%
• Dyspnea: 30%
• Diarrhea: 10% (often prodromal)
• Asymptomatic: 30%
• Mild symptoms of any type: 55%
• Bilateral pneumonia on CXR: 75%
• Dyspnea requiring ICU care: 20%
• Cardiac dysrhythmias: 30% but none in non-ICU patients! (no need for telemetry)



COVID Review

https://pubs.acs.org/doi/10.1021/acs.molpharmaceut.0c00608?fig=tgr1&ref=pdf

• Common Findings:
• Lymphopenia: 65%
• Leukocytosis: 25%
• Thrombocytopenia: 35%
• Transaminitis: 35%
• CXR: 50% are _normal_ on initial workup.
• CXR: bilateral peripheral patchy opacities.

Basically, nothing reliable



COVID Review (CDC Guidelines)

• Admission Criteria:
• Hypoxemia
• Viral pneumonia
• Respiratory failure/shock (obviously)

• Mild-to-moderate disease may go home if:
• Low risk for progression
• Ability to self-isolate
• Able to monitor and return if needed
• Symptoms more important than o2 Saturation
• O2 saturation less accurate in highly pigmented individuals



https://cdn.who.int/media/docs/default-source/documents/emergencies/covid-19-
guideline-development-group-clinical-management-bios.pdf?sfvrsn=3aab40bb_2



WHO Clinical Update (6 July, 2021)



The Future:
Applying Science to Future Practice

(with caveats)



• Age
• Diabetes
• Chronic kidney disease
• Function at time of infection



Testing Accuracy

Sensitivity Specificity

• CT Chest: 92% 25%
• IgM/IgG Titers: 85% 92%
• ELISA: 97% 50-80%
• RT-PCR: 97% 85-100%



Unwitnessed Cardiac arrest highly likely to be COVID when endemic.
Be wary!



COVID-19 Infection/seroconversion protective for 6 months.



Sociodemographic Factors 
Associated with COVID-19 
Mortality



• Plasma infusion for high-risk patients who do not require admission.
• Hotly debated.
• Significant burden to the system if employed
• Infusion requires hours.
• Huge number of potential candidates—limited pool.
• When announced, big rush of patients during peak times.



• Impressive study of 52 countries!
• Mobility correlates to transmission.

Simply put: Stay at home



•Vaccines are safe.



• Fomites pose little risk.
• Gowns use is debatable. 



• Short quarantine (6 days) is as good as 12+ when 
appropriate testing is used.



•Go Outside! (and put away the screens)



COVID Questions
(existential crisis in Emergency Medicine)

Where did the patients go?
If these people don’t need to be seen, what is our role, really?

When is it okay to say “goodbye”—we didn’t sign up for this job 
to put our lives/families at risk.



• COVID 19 Transmission
• https://www.nature.com/articles/s41467-021-21358-2

• COVID School Transmission
• https://pediatrics.aappublications.org/content/147/1/e2020031971?cct=228

7/

• COVID Transmission Less in High Temps
• https://www.sciencedirect.com/science/article/abs/pii/S0048969720379213

• COVID increases with housing quality (wash DC)
• https://www.sciencedirect.com/science/article/abs/pii/S2210670720307988

https://www.nature.com/articles/s41467-021-21358-2
https://www.nature.com/articles/s41467-021-21358-2
https://pediatrics.aappublications.org/content/147/1/e2020031971?cct=2287/
https://www.sciencedirect.com/science/article/abs/pii/S0048969720379213


• Limiting COVID Transmission with Layered Interventions at 
Universities
• https://www.nature.com/articles/s41467-021-25169-3

• Molecular cause for COVID (good background for review and graphs)
• Https://pubs.acs.org/doi/abs/10.1021/acs.molpharmaceut.0c00608

• COVID Factors for morbidity using machine learning (increased deaths 
in poor areas, deaths are related to hospital capacity)
• https://www.sciencedirect.com/science/article/abs/pii/S0048969720363397

• Short Quarantine Periods are Fine
• https://elifesciences.org/articles/63704

https://www.nature.com/articles/s41467-021-25169-3
https://pubs.acs.org/doi/abs/10.1021/acs.molpharmaceut.0c00608
https://www.sciencedirect.com/science/article/abs/pii/S0048969720363397


• Facemasks and Transmission
• https://www.sciencedirect.com/science/article/pii/S1359029421000017
• Great info on facemasks to take out, 1-2 slides

• Sat versus Fio2 in admission risk stratification (good for review, linked 
to CRP, etc)
• https://link.springer.com/article/10.1007/s00540-021-02986-w

• COVID vaccine effectiveness against Delta (high) 
• https://www.nejm.org/doi/full/10.1056/NEJMoa2108891

https://www.sciencedirect.com/science/article/pii/S1359029421000017
https://www.nejm.org/doi/full/10.1056/NEJMoa2108891

