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Objectives

1. Understand the current international, national, and local epidemiology of 

COVID-19

2. Understand the current types of variants and their role in the pandemic

3. Understand the current vaccination options for COVID

4. Understand the current outpatient and inpatient treatment options for COVID-19
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Global Cumulative Cases/ 100,000 Population
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CDC Tracker

33/2.5k

40m total

12K/100K

21m/10k

1.5m/4k



Epidemic Curve Trajectory
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CDC Tracker



Daily Cases and Hospitalized population in the US

CDC Tracker

Daily cases 160K

Hospitalized 100K

Daily Deaths 3K



Daily Deaths in the US

CDC Tracker

Daily cases 160K

Hospitalized 100K

Daily Deaths 3K



Daily Cases in WA



Daily Hospitalizations in WA



Daily Deaths in WA



Daily Cases in Clallam County



Daily Hospitalizations in Clallam County



Daily Deaths in Clallam County



Variants
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Variants?
• Variant being monitored

• Variants for which there are data indicating a potential or clear impact on approved or authorized medical countermeasures or that 

has been associated with more severe disease or increased transmission but are no longer detected or are circulating at very low 

levels in the United States, and as such, do not pose a significant and imminent risk to public health in the United States.

• Variant of Interest

• A variant with specific genetic markers that have been associated with changes to receptor binding, reduced neutralization by 

antibodies generated against previous infection or vaccination, reduced efficacy of treatments, potential diagnostic impact, or 

predicted increase in transmissibility or disease severity.

• Variant of Concern

• A variant for which there is evidence of an increase in transmissibility, more severe disease (e.g., increased hospitalizations or 

deaths), significant reduction in neutralization by antibodies generated during previous infection or vaccination, reduced effectiveness 

of treatments or vaccines, or diagnostic detection failures.

• Variant of High Consequence

• A variant of high consequence has clear evidence that prevention measures or medical countermeasures (MCMs) have significantly 

reduced effectiveness relative to previously circulating variants.



Variants Being Monitored
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Variant of Concern



Variant of High Consequence



Variants in the US



Variants in the Washington



Delta variant is more contagious 

NPR



Delta Variant: Impact on Herd Immunity



Delta Variant: What we know

• Twice as contagious as previous variants

• Greatest risk of transmission remains among the unvaccinated

• Some evidence of increase disease severity among unvaccinated

• Fully vaccinated persons with delta breakthrough infections may transmit to 

others. However, they are infectious for shorter duration than the unvaccinated. 
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Vaccines
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Current US Vaccines

Pfizer-BioNTech 
mRNA

• FDA approved 16 
and up

• EUA 12 -16

• 2 shots 21 days 
apart 

Moderna mRNA

• EUA approved 18 
and up

• 2 shots 28 days 
apart 

Johnson & 
Johnson/Jansen  

viral vector vaccine

• EUA approved 18 
and up

• Single dose
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Third Dose: moderately to severely immunocompromised patients, 

aged ≥12, 28 days after getting the second Pfizer or Moderna dose

Moderately to severely immunocompromised patients include those who have:

· Been receiving active cancer treatment for tumors or cancers of the blood

· Received an organ transplant and are taking medicine to suppress the immune system

· Received a stem cell transplant within the last 2 years or are taking medicine to suppress the immune 

system

· Moderate or severe primary immunodeficiency (such as DiGeorge syndrome, Wiskott-Aldrich syndrome)

· Advanced or untreated HIV infection

· Active treatment with high-dose corticosteroids or other drugs that may suppress your immune response
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Third Dose: moderately to severely immunocompromised patients, aged ≥12, 

28 days after getting the second Pfizer or Moderna dose

• If unable to get the same mRNA vaccine as the original series, it is ok to get the other type 

of mRNA vaccine (i.e. if the original series was with Moderna, ideally the third dose should 

also be with Moderna, but can be with Pfizer if Moderna is not available).

• Recipients of the Johnson and Johnson vaccine should receive a booster dose 2 months 

after their first, as outlined in the booster guidance above. There is no additional dose for 

J&J vaccine recipients

• While I expect the CDC to eventually authorize a booster dose for immunocompromised 

patients 6 months after receiving three doses of the mRNA vaccines, the current CDC 

guidance says only that it is being studied.
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Booster: J&J

• Anyone aged 18 and up, 2 months after the last dose

• Officially a booster, but to paraphrase Fauci, this should have been a two dose 

vaccine
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Booster mRNA

• 6 months after second mRNA vaccine dose if:

· Anyone age 65 and older

· Anyone age 18 and older with medical conditions placing them at higher 

risk for severe illness

· Anyone age 18 and older working or living in a higher risk setting

· Anyone age 18 and older residing in a long-term care setting

https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/booster-shot.html#HighRisk
https://acl.gov/covid19/covid-19-vaccine-access-long-term-care-settings
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Mixing and matching vaccines for boosters

· Anyone can choose any vaccine for the booster dose, regardless of the 

initial vaccine given

· Any vaccine booster is considered appropriate for protecting against 

COVID-19, and any booster produces better immunity than no booster

· The Pfizer booster dose is the same as the primary series, whereas the 

Moderna booster dose is half the strength of the primary series
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Factors to consider for mixing and matching
· mRNA vaccines (Moderna > Pfizer) have the rare risk of myocarditis and pericarditis in male 

adolescents and young adults

· Johnson and Johnson has rarely been associated with thrombosis and thrombocytopenia 

syndrome (TTS) in adult women below the age of 50

· People with a severe allergy to the mRNA vaccines or to the Johnson and Johnson vaccine may 

consider boosting with the other vaccine class.
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Mixing & Matching Data

• J&J followed by mRNA better 

than J&J followed by J&J

• Slight advantage of any 

vaccine followed by Moderna

• Officially, all vaccines when 

boosted provide great 

protection



mRNA Vaccines

• Piece of mRNA for virus spike protein is 

packaged into nanoparticle that is injected

• Enters human (muscle) cell that starts to 

produce spike protein on the cell surface 

• Immune cells then recognize this and    

develop antibodies

• If exposed to SARS-CoV2 preexisting 

antibodies and immune memory recognize 

it and work to eliminate it
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https://www.benaroyaresearch.org/blog/post/11-things-

know-about-mrna-vaccines-covid-19



J & J

• Replicative deficient adenovirus as vector

• Uptake by human cells that produce spike 

proteins on cell surface

• Immune cells then recognize this and 

develop antibodies

• If exposed to SARS-CoV2 preexisting 

antibodies and immune memory recognize 

it and work to eliminate it
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Side Effect and Complications
• Common Side Effects

• Pain, Redness, Swelling, Fatigue, Headaches, Fevers, Chills, Myalgia

• Serious Complications

• Anaphylaxis 2-5/million

• Myocarditis – 1,377 reported cases (<30 – male>female) - 4/million (of those 798 confirmed) 

• Thrombosis with thrombocytopenia syndrome 

• 46 cases reported (44 - J&J, 2 - Moderna) –3/million (J&J) – 7cases per million in women aged 18-49.

• 294 (170 definite/50 probable) Cases associated with Oxford-AstraZeneca Vaccine – no sex predominance with 

22% mortality – In UK – 8 cases per million

• Guillain-Barré – men >50 – 176 cases with JJ (12/million)

• Death – 7,218 deaths after vaccine (all reported to VAERS regardless of  causality) – 20/million (dying of COVID? 

650k deaths/ 328 million Americans approx. 1981/million – 1/500)
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Side Effect and Complications
• Common Side Effects

• Pain, Redness, Swelling, Fatigue, Headaches, Fevers, Chills, Myalgia

• Serious Complications

• Anaphylaxis 2-5/million

• Myocarditis – 1,377 reported cases (<30 – male>female) - 4/million (of those 798 confirmed) 

• Thrombosis with thrombocytopenia syndrome 

• 46 cases reported (44 - J&J, 2 - Moderna) –3/million (J&J) – 7cases per million in women aged 18-49.

• 294 (170 definite/50 probable) Cases associated with Oxford-AstraZeneca Vaccine – no sex predominance with 

22% mortality – In UK – 8 cases per million

• Guillain-Barré – men >50 – 176 cases with JJ (12/million)

• Death – 7,218 deaths after vaccine (all reported to VAERS regardless of  causality) – 20/million (dying of COVID? 

650k deaths/ 328 million Americans approx. 1981/million)

Risk of getting hit by lightning: 4/million
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• RCT 1:1

• Over 40 thousand enrolled

• VE – 95% for symptomatic COVID infection

• Moderna – similar results- 36 K participants

• J&J – 67% efficacy but 85% efficacy against 

severe disease

Initial Studies - Efficacy
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Effect of vaccination in King County



Singapore Study –

viral shedding
• 218 patients with delta variant

• 84 vaccinated, 71 fully (33%)

• OR in fully vaccinated 0.07 of progressing 

to severe disease

• CT values – similar but with rapid decay in 

vaccinated – faster clearance
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Vaccine neutralizing antibody levels over time
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Vaccine efficacy
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Third Dose (ie not a booster)

▪ Immune compromised patient

▪ mRNA vaccines – preferably same manufacturer

▪ 28 days or longer after 2nd dose

▪ No recommendations on checking abs

▪ Studies showed no ab response in SOT in 40 -85 % of patients (depending on 

suppressive medications and type of transplant).



Data on 3rd Vaccine
• April 2021 – French National Authority for Health 

recommended 3rd dose in immunosuppressed 

patients

• Several small studies – NEJM

• 101 consecutive SOT

• Given 3rd dose of PBT – mean 61 days 

after 2nd dose

• Variety of immunosuppression

• Seropositivity (0, 4, 40,68)

• Of 59 patients seronegative before 3rd

dose – 44% had abs 4 weeks after 

• All 40 patients seropositive before 3rd dose 

remained so after third dose
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Updated vaccines?



Therapeutics
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Treatment Across the COVID-19 Spectrum



NIH Outpatient Recommendations
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Neutralizing mAbs in

Mild-Moderate Ambulatory COVID
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MP O’Brien et al. N Engl J Med 2021. DOI: 10.1056/NEJMoa2109682

Incidence of Symptomatic Infection in

Casirivimab + Imdevimab (REGEN-COV) vs. Placebo Groups

70% relative reduction in hospitalizations or death in COVID-infected patients and an 

81% risk reduction of developing symptomatic COVID in exposed patients
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Bamlanivimab + Etesevimab: 

Loss of Activity against emerging strains
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Medical Conditions Represented in Clinical Trials 

• Aged ≥65 years (AIIa) 

• Obesity (BMI >30) (AIIa) 

• Diabetes (AIIa) 

• Cardiovascular disease or hypertension (AIIa)

• Chronic lung diseases (e.g., COPD, moderate-to-

severe asthma, interstitial lung disease) (AIIa) 

Criteria for Using Anti-SARS-CoV-2 mAb, EUA

Other Conditions

• Immunocompromising condition (AIII). 

• Overweight (BMI 25–30) (BIII) 

• Chronic kidney disease (BIII) 

• Pregnancy (BIII) 

• Sickle cell disease (BIII) 

• Neurodevelopmental disorders (BIII) 

• Medical-technological dependence (e.g., 

tracheostomy, gastrostomy, etc.) (BIII)
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Casirivimab Plus Imdevimab (REGEN-COV as Post-Exposure Prophylaxis 

for SARS-CoV-2 Infection, EUA, Aug 17, 2021

SQ inj. (AI) or an IV infusion (BIII) for people at high risk for progression to severe COVID-19 AND who 

have the following vaccination status AND exposure history. 

• Vaccination Status: • Not fully vaccinated or • Fully vaccinated, but not expected to mount an adequate 

immune response AND • 

Exposure History: • Had a recent exposure consistent with the CDC criteria; or • At high risk of exposure 

because of recent occurrence of infection in other individuals in an institutional setting e.g., nursing homes

The doses should be administered as soon as possible, preferably within 7 d of high-risk exposure (AIII). 
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Molnupiravir: Merck/Ridgeback oral antiviral

• Only press release data to go on from phase 3 MOVe-OUT trial

• Trial stopped early due to positive impact of the drug

• Reduced risk for hospitalization or death in half (14% of placebo group vs 7 in 

experimental group) by day 29

• Effective against gamma, delta, and mu variants

• No difference in side effect profiles between placebo and experimental groups

• Merck applied for an EUA
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NIH Inpatient Guidelines



© 2019 Virginia Mason Medical Center

Inpatient treatment for severe illness

• Support oxygenation

• Ensure no other diagnosis (coinfections documented)

• Dexamethasone 6 mg daily for 10 days

Meta-analysis of seven trials that included 1703 critically ill patients with COVID-19, glucocorticoids 

reduced 28-day mortality compared with standard care or placebo (32 versus 40 percent, odds ratio 

[OR] 0.66, 95% CI 0.53-0.82) and were not associated with an increased risk of severe adverse events 

Systematic review and network meta-analysis of randomized trials that evaluated interventions for 

COVID-19 and were available through mid-August 2020, glucocorticoids were the only intervention for 

which there was at least moderate certainty in a mortality reduction (odds ratio [OR] 0.87, 95% CI 

0.77-0.98) or risk of mechanical ventilation (OR 0.74, 95% CI 0.58-0.92) compared with standard care

if not on supplemental O2, no benefit and trend toward increased mortality (Recovery Trial)
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Inpatient treatment: Remdesivir

• Remdesivir: only FDA-approved treatment for COVID-19 for those hospitalized with COVID-19 and 

age 12 or older

• 200 mg on day 1, and then 100 mg for 4 more days (can go up to 10 days in critically ill patients)

• SOLIDARITY WHO trial preliminary results showed no difference in 28 day mortality.  Trend toward 

lower mortality in patients not mechanically ventilated at start of use

• ACTT-1 trial showed shorter time to recovery of 7 days with remdesivir vs 9 with placebo, lower 

percent progressing to high flow, mechanical ventilation, or ECMO (17 vs 24%) and shorter stays 

of 10 vs 15 days.  Trend toward lower mortality, esp in the patients that progressed to needing 

more O2 with a HR for dying of 0.3; 95% CI 0.14-0.64). Limited data with no clear benefit in those 

without severe disease (not on supplemental O2)
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Inpatient treatment: Remdesivir

• Solidarity Trial showed no difference in deaths, progressing to mechanical ventilation, or in length 

of stay.  But this was an open-label study

• ACTT-2 trial compared remdesivir alone to remdesivir plus a JAK-inhibitor, baricitinib, and showed 

1 day shorter mean recovery time (7 vs 8 days), 23 vs 28% progressed to higher O2 requirement or 

death, and lower death rate 4.7 vs 7.1%
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Inpatient treatment: IL-6 inhibitors/Janus-kinase 

inhibitors

Tocilizumab (anti-IL-6) and Baricitinib and Tofacitinib (JAKI)

• Implicated in the inflammatory cascade that causes lung injury and multi-organ dysfunction

• COV-Barrier study: Baricitinib vs standard of care, no change in progression to high-flow, NIVPPV, 

IVPPV, or death.  But when death was looked at alone, all cause mortality at D28  was 38% less 

(HR 0.57; 95% CI 0.14-0.78).  In subgroup on high-flow or NIVPPV, difference greatest.  

• ACTT-2: Baricitinib with remdesivir improved time to recovery in hospitalized pt, effect greatest if on 

high-flow or NIVPPV, but people on steroids excluded
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Inpatient treatment: IL-6 inhibitors

• REMAP-CAP and Recovery both showed mortality benefit for those with rapid resp deterioration 

who require O2 through high-flow or NIVPPV.  Steroids were given to most in both studies.  

Recovery trial showed greatest benefit in those with CRP >75

• REMAP-CAP: ICU patients, tocilizumab reduced need for organ support (heart or lung) by 7 days 

compared to standard of care arm

• Recovery: only 14% on IMV, Day 28 mortality 31% vs 35%.  ICU patients didn’t see the same gain

• Should give with steroids.  No clear benefit of one over the other.

• We restrict to ID, use tocilizumab, and should begin within 3 days of admission to ICU, CRP ≥ 75, 

in people with rapid deterioration



Thank you
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