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▪ Decision analytical model 

▪ Assessed multiple scenarios for transmission

▪ Estimated that over 50% of overall transmission 

from asymptomatic individuals

▪ Pre-symptomatic individuals and asymptomatic
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Compared PCR and antigen test results:
In PCR + symptomatic people, antigen test missed 1 in 5 
In PCR + asymptomatic people, antigen test missed 3 in 5
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Dexamethasone 6 mg 

daily + SOC

Standard care

Number of patients 2104 4321

28 day all cause 

mortality

21.6% 24.6%

Those requiring 

mechanical ventilation

29.3 % 41.4%

Discharged from 

hospital within 28 days

67.2 % 63.5%
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▪ The benefit was greatest in: 
▪ patients with symptoms > 7 days
▪ patients who required mechanical ventilation. 
▪ No benefit among patients with shorter symptom 

duration or no supplemental O2



10

▪ November 5, 2020

▪ 1,062 patients

▪ 50% remdesivir, 50% to placebo

Remdesivir placebo

Median recovery 

time

10 15

15 day mortality 

(estimates)

6.7% 11.9%

29 day mortality 11.4% 15.2%

SAE 24.6% 31.6%
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Convalescent Plasma

▪ NIH Update - October 9, 2020

▪ There are insufficient data for the COVID-19 

Treatment Guidelines Panel to recommend either 

for or against the use of convalescent plasma for 

the treatment of COVID-19.
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▪ Published NEJM Nov 24, 2020
▪ Randomized multicenter trial in Argentina
▪ Hospitalized adult patients with severe Covid-19 pneumonia

▪ Inclusion Criteria: At least one of the following
▪ SaO2 below 93% on room air
▪ PaO2 /FiO2       <300 mm Hg
▪ SOFA or modified SOFA (mSOFA) score of two or more points above 

baseline status
▪ 228 patients were assigned to receive CP & 105 to receive placebo. 
▪ The median time from the onset of symptoms to enrollment in the trial - 8 days 
▪ Infused convalescent plasma had a median titer of 1:3200 of total SARS-CoV-2 

antibodies
▪ Overall mortality

▪ CP arm- 10.96%
▪ Placebo- 11.43%

▪ Adverse events and serious adverse events were similar in the two groups.



13

▪ January 6, 2021

▪ Randomized, double-blind, placebo-controlled study in Argentina b/w June 4 -

October 25, 2020

▪ Convalescent Plasma with high antibody titers (1:1000) was given within 72 hrs of 

onset of symptoms

▪ 160 patients randomized: over 75yo or b/w 65-74 with significant co-morbidities

▪ Stopped early because of a decrease in COVID patients

▪ Progression to Severe Respiratory Disease was 16% in pts receiving CP vs 

31% of placebo

▪ Patients receiving plasma with titers > 1:3200 reduced the risk of progression to 

severe disease by 73%
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Tocilizumab
▪ Studies Showing No Benefit:

▪ RCT-TCZ-COVID-19 (n=126)

▪ Primary end point- hypoxia, ICU admission or death- Stopped early due to lack of benefit

▪ CORIMUNO-19-TOCI(n=131)

▪ Toci may have reduced need for mechanical ventilation but no impact on mortality

▪ BACC Bay Trial(n=243)- 7 Boston hospitals

▪ Placebo controlled

▪ Toci did not reduce requirement for intubation or reduce mortality

▪ Empacta (n=389)

▪ Placebo controlled

▪ Toci reduced need for mechanical ventilation but mortality did not improve

▪ COVACTA trial

▪ First global, randomized, double-blind, placebo-controlled phase III study

▪ Primary endpoint - clinical status in hospitalized patients with severe infection

▪ Did not meet its primary endpoint of improved clinical status

▪ No difference in patient mortality at week 4

▪ NIH Recommendations - August 27,2020

▪ The Panel recommends against the use of IL-6 receptor monoclonal antibodies (sarilumab, 

tocilizumab) or anti-IL-6 monoclonal antibody (siltuximab) for the treatment of COVID-19, except in a 

clinical trial.
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▪ Randomly Assigned hospitalized patients with COVID-19 who were not receiving 

mechanical ventilation to receive standard of care plus 1 or 2 doses of either 

tocilizumab or placebo.

▪ More ethnic diversity: 56% Hispanic/Latino; 14.9% Black; 12.7% American Indian 

or Alaska Native; 12.7% were non-Hispanic White, 3.7% other

▪ More than 25% of patients were older than 65 years; More than 75% had at least 1 

coexisting condition

▪ 55.4% of pts in the toci arm received dexamethsone vs 67.2% of pts in the 

placebo group 

▪ 52.6% of pts in the toci arm received remdesivir vs 58.6% of pts in the placebo 

group

▪ Percentage of pts who had received mechanical ventilation or who had died 

by day 28 was 12% in the tocilizumab group and 19.3% in the placebo group
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Ivermectin

▪ Ivermectin is an FDA approved antiparasitic drug - used to treat several neglected tropical diseases, including 

onchocerciasis, helminthiases, and scabies

▪ Ivermectin inhibits the host importin alpha/beta-1 nuclear transport proteins

▪ ICON Study: Retrospective cohort study of consecutive patients hospitalized at four Broward Health hospitals in 

South Florida with confirmed SARS-CoV-2.

▪ Ivermectin was associated with lower mortality during 

treatment of COVID-19
▪ NIH Recommendation

▪ The COVID-19 Treatment Guidelines Panel recommends against the use of ivermectin for the treatment of 

COVID-19, except in a clinical trial (AIII).
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Hydroxychloroquine

▪ NIH Recommendations:

▪ The Panel recommends against the use of chloroquine or hydroxychloroquine 

with or withour azithromycin for the treatment of COVID-19 in hospitalized 

patients (AI)

▪ In non-hospitalized patient, the Panel recommends against the use of 

chloroquine or hydroxychloroquine with or without azithromycin for the treatment 

of COVID-19, except in a clinical trial (AI)

▪ The Panel recommends against the use of high-dose chloroquine (600mg 

twice daily for 10 days) for the treatment of COVID-19 (AI).
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MONOCLONAL ANTIBODY: Bamlanivimab

▪ A neutralizing monoclonal antibody that targets the receptor-binding domain of the spike protein of 

SARS-CoV-2

▪ Blocks viral entry into cells

▪ November 9, 2020, the FDA issued an Emergency Use Authorization (EUA) to make bamlanivimab 

available for the treatment of non-hospitalized patients with mild to moderate COVID-19 who are at 

risk for progressing to severe disease and/or hospitalization.

▪ Criteria:

▪ BMI>35

▪ Chronic Kidney Disease

▪ Diabetes mellitus

▪ Immuno-compromising condition

▪ Aged >65 years

▪ Aged 55 years and have:

▪ cardiovascular disease, or

▪ hypertension, or

▪ Chronic obstructive pulmonary disease/other respiratory disease
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▪ 452 participants were randomized to receive one of three doses of bamlanivimab (700 mg, 2,800 mg, or 7,000 

mg) or placebo

▪ Within 3 days of having a positive SARS-CoV-2 virologic test result

▪ Excluded if they had a saturation of oxygen (SpO2) ≤93% on room air, respiratory rate ≥30 breaths/minute, or 

heart rate ≥125 beats/minute

▪ median age was 45 years (range: 18–86 years) in the pooled bamlanivimab groups and 46 years (range: 18–77 

years) in the placebo group

▪ only a small percentage of participants aged >65 years (10.7% [33/309] in the bamlanivimab groups vs. 

14.0% [20/143] in the placebo group)

▪ median time from symptom onset to infusion of bamlanivimab or placebo was 4 days across the groups

▪ COVID-19-related hospitalization, emergency department visit, or death within 28 days of treatment was lower 

in those who received bamlanivimab (1.6%) than in those who received placebo (6.3%)

▪ In a post hoc analysis of participants at high-risk for progression to severe COVID-19 (defined as aged ≥65 

years or having a body mass index [BMI] ≥35), four of 95 participants (4.2%) in the combined 

bamlanivimab arms versus seven of 48 (14.6%) participants in the placebo group were hospitalized or had 

emergency department visits.
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MONOCLONAL ANTIBODY:Casirivimab Plus Imdevimab

▪ 2 recombinant human monoclonal antibodies that bind to nonoverlapping epitopes of the spike 

protein receptor binding domain of SARS-CoV-2

▪ Blocks binding of the binding of the spike protein to the host cell

▪ November 21, 2020, the FDA issued an Emergency Use Authorization (EUA) to make casirivimab 

plus imdevimab combination available for the treatment of non-hospitalized patients with mild to 

moderate COVID-19 who are at risk for progressing to severe disease and/or hospitalization.

▪ Criteria:

▪ BMI>35

▪ Chronic Kidney Disease

▪ Diabetes mellitus

▪ Immuno-compromising condition

▪ Aged >65 years

▪ Aged 55 years and have:

▪ cardiovascular disease, or

▪ hypertension, or

▪ Chronic obstructive pulmonary disease/other respiratory disease
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MONOCLONAL ANTIBODY

▪ Criteria:

▪ Aged >12 years and have

▪ BMI>35

▪ Chronic Kidney Disease

▪ Diabetes mellitus

▪ Immuno-compromising condition or on Immuno-compromising medications

▪ Aged 55 years and have:

▪ cardiovascular disease, or

▪ hypertension, or

▪ Chronic obstructive pulmonary disease/other respiratory disease

▪ Aged > 65 years

▪ Aged 12-17 years and have:

▪ BMI > 85th percentile for their age, or

▪ Sickle cell disease, or

▪ Congential or acquired heart disease, or

▪ Neurodevelopmental disorders (i.e cerebral palsy), or

▪ Asthma or other chronic lung disease requiring daily medication, or

▪ A medical-related technological dependence, for example, tracheostomy, gastrostomy, or positive 

pressure ventilation (not related to COVID-19)
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▪ Oral Janus kinase inhibitor that is selective for JAK1 and JAK2 which may prevent cellular immune activation 

and inflammation.

▪ FDA approved to treat moderate to severe rheumatoid arthritis.

▪ On November 19, 2020 the FDA issued an EUA for the use of baricitinib in combination with remdesivir in 

hospitalized adults and children aged >2 year with COVID who require supplemental O2, invasive mechanical 

ventilation, or ECMO.

▪ 1033 hospitalized patients randomized to receive baricitinib  or placebo (both grps received remdesivir)

▪ Excluded if patients were receiving dexamethsone 

▪ In pts who required high-flow O2 the time to recovery in the baricitinib arm was 10 days vs 18 days in the 

placebo group

▪ Patients who received glucocorticoids after randomization had a higher incidence of serious or nonserious new 

infection than those who did not (56 of 223 patients [25.1%] vs. 44 of 793 patients [5.5%])

▪ In the rare circumstances where corticosteroids cannot be used, the Panel recommends using baricitinib in 

combination with remdesivir for the treatment of COVID-19 in hospitalized, nonintubated patients who require 

oxygen supplementation (BIIa).

22



2323



24

New Variants

▪ What we know:

▪ RNA viruses frequently mutate; not all are important

▪ UK (September) variant ~60% recent infections in London

▪ Mutation in receptor binding domain of spike protein

▪ (S:N501Y) + other mutation (deletion at 69,70)

▪ UK variant identified in the US, not travel-associated

▪ Preprint estimates UK variant 56% more transmissible

▪ No evidence of increased severity of illness

▪ South African strain also S:N501Y but not related

▪ Both UK and SA variants associated with higher viral load

▪ https://cmmid.github.io/topics/covid19/uk-novel-variant.html
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New Variants

▪ What we know:

▪ Public Health England stated that there is no evidence that current 

vaccines would not protect against UK variant

▪ South African variant has more mutations to spike protein

▪ Pfizer/BioNTech and University of Oxford scientists are testing vaccines 

against new variants

▪ If need, we could make tweaks to the mRNA

▪ https://www.cdc.gov/coronavirus/2019-ncov/more/scientific-brief-emerging-variant.html
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New Variants

▪ What we don’t know:

▪ Increased spread because of biology or behavior

▪ Study from Center for Mathematical Modeling of Infectious Diseases at the 

London School of Hygiene and Tropical Medicine

▪ How widely spread

▪ Differences in response to drugs, including monoclonal antibody

▪ Monoclonal ab target a specific epitope, whereas natural or vaccine-induced 

immunity is polyclonal (against several parts of the spike protein)

▪ Ability to evade detection by specific diagnostic tests

▪ Most PCR tests have multiple targets to detect the virus, so even if a 

mutation impacts one, the other PCR targets will still work
▪ https://www.cdc.gov/coronavirus/2019-ncov/more/scientific-brief-emerging-variant.html
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SARS-CoV-2 Vaccines: How Did We Get 

Here?

▪ Usually a very deliberate process but stakes were too 

high

▪ Operation Warpspeed

▪ Modern Science

▪ Experiences from MERS/SARS

▪ A LOT OF LUCK!

28



29

▪ Immunity
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▪ mRNA Vaccines
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BNT 162b2 mRNA-1273

FDA Approved No No

EUA 16+ 18+

Prevention symptomatic disease 95% (8 vs 162 cases) 94% (11 vs 185 cases)

Prevention asymptomatic disease ? No data yet
Yes, swab at 2nd vaccine

15 vs 39 asymptomatic

Prevention of severe disease Yes (1 vs 3 cases) or 1 vs 9 Yes (0 vs 30 cases)

Prevention of death ? (2 vs 4 deaths) ? (6 vs 7 (1 COVID) death)

Minimum order 975 doses (5 doses/vial) 100 doses (10 doses/vial)

Storage -94F -4F

Stability Thawed - 5 days Fridge 5 days/Room Temp 12Hr

Dosing 2 doses 21 days apart 2 doses 28 days apart

Dose mRNA 30ug (0.3ml) MRNA 100ug (0.5ml)
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BNT 162b2 (Pfizer/BioNTech)

▪ mRNA vaccine EU submitted 1/20/202

▪ Reviewed 1/30/2020 (92 pages)

▪ C45900 was started as a Phase /2 study in the US and 

amended to expand to a global Phase 2/3 study enrolling 

~44,000 participants (1:1 randomization)

▪ 83% White, 28% Hispanic, 42% >55 yo

▪ 20% with comorbidity, 30% obese, 23 pregnancies (9 withdrew)

▪ Ediary in > 6,000 patients

▪ SAEs, deaths, treatment limiting AEs (0.1%), same in both 

arms
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mRNA-1273 (Moderna)

▪mRNA vaccine EUA submitted 11/30/20

▪Reviewed 12/17/20 (54 pages)

▪mRNA -1273-P301 is a 30,000 participant study done at 99 

sites in the US (1:1 randomization)

▪80% White, 20% Hispanic, 25% >65 yo

▪26% with comorbidity, 6.7% severely obese, 13 pregnancies (2 

abortions: 1 spontaneous (both in placebo)

▪Solicited AE in all patients

▪SAE, deaths, treatment limiting AEs (0.1%) - same in both 

arms
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ChAdOx1 (Oxford/Astra Zeneca)

▪ Chimpanzee adenovirus chimeric vaccine

▪ Not reviewed by FDA, approved in Canada, UK

▪ ChAdOx1 combination of 5 studies in UK and Brazil (12k 

patients)

▪ 18-55 yo cohort planned as single-dose cohort.  The protocol 

was modified in July 2020 to offer a 2nd dose (after robust 

booster responses identified in early immunogenicity cohorts)

▪ >80% white, average BMI 25, female, >80% HCW
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ChAdOx1 Placebo Vaccine Efficacy

All symptomatic 30/5807 (0.5%) 101/5829 (1.7%) 70.4% (54.8 to 80.6)

LD/SD 3/1367 (0.2%) 30/1374 (2.2%) 90.0% (67.4 to 97)

SD/SD 15/2377 (0.6%) 38/2430 (1.6%) 60.3% (28.0 to 78.2)

Asymptomatic 29/3288 (0.9%) 40/3350 (1.2%) 27.3% (-17.2 to 54.9)

LD/SD 7/1120 (0.6%) 17/1127 (1.5%) 58.9% (1.0 to 82.9)

SD/SD 22/2168 (1.0%) 23/2223 (1.0%) 3.8% (-72.4 to 46.3)
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PittCoVacc (UPenn)

▪ S1 Spike protein delivered epidermally by sugar microneedles - stored at room 

temperature 

49



50

Vaccine Misinformation
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Cure for Vaccine Misinformation

▪ Information, information, information

▪ ‘Should I have my...parents, 

children…vaccinated?’: Only if you like them

▪ Vaccine hesitancy is curable with information

▪ Anti-vaxxers are not, don’t waste your time

51



5252



53

▪ Internet: Gosh, I don’t know about these MRNA 

vaccines.

▪ Me and my physician friends: I want this vaccine so bad 

I would take it in my eye!
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Where can we help?

▪ Difference between safety and tolerability

▪ Difference between vaccine safety and 

COVID disease risk

▪ Leading by example

▪ Debunking myths

55



56

Would you take this vaccine?

▪ Up to 3% mortality

▪ Bizarre neurological events

▪ Bizzare coagulation events including strokes, heart attacks, 

and amputations

▪ Myriad of short term and long term complications

▪ Destroyed lungs requiring lung transplants or life long oxygen 

therapy

▪ All at a cost of at least $16 trillion dollars

56



57

Goals of Mass Vaccination

▪ Decrease Morbidity

▪ Vulnerable, elderly, high risk,essential, socially mobile

▪ Decrease Mortality

▪ Elderly, vulnerable, high risk

▪ Decrease the Transmission/lower R0

▪ Socially mobile, essential, ‘anti-maskers/denialist/party 

animals’
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▪ Healthcare workers

▪ Easy, experienced, buy in high, small sample, high exposure, 

important example but ineffective

▪ Nursing home staff/residents

▪ high mortality with/without disease, prior infection

▪ Elderly (65 vs 75 years)

▪ High risk conditions (proof?)

▪ Essential workers

▪ Teachers and first responders

▪ Multigenerational families

▪ Social fabric (athletics, culture, leaders)
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How about these?

▪ Pregnant patients

▪ Real significantly increased risk of disease vs. theoretically low risk of vaccine

▪ Pregnant women should not be excluded from standard of care

▪ Breastfeeding patients

▪ No obvious issues with vaccines
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How about these?

▪ Children (153 16-18 yo)

▪ Do not need efficacy but some safety data

▪ Mandatory inclusion in studies

▪ Previous COVID disease

▪ CDC recommends vaccination after 90d

▪ Prisma Health established 30d rule

▪ Previous antibody therapy delay 90d?

▪ Can we create a tier 5?

▪ 30ug of spike protein vs grams during the disease

▪ Antibody titer is NOT helpful
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How do we roll this out?

Not like this!

▪Federal plans and numbers change at least weekly

▪Vaccines do not save lives, vaccinations save lives

▪Plan for roll out ‘let the states figure it out’ is naive at best

▪Federal guidance/support limited to ‘who’ and ignored the 

‘how’

▪Health Departments  (Testing, tracking, tracing, reporting, 

and why not add the vaccines as an unpaid mandate)

▪Hospitals/Clinics to role out during a historic surge

▪Current role out rate will complete this in 2026

▪To be done in October we need >1.5 million doses per 

day
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https://covid.cdc.gov/covid
-data-tracker/#vaccinations
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Issues

▪ The baseline promise is actually pretty easy

▪ No adult person who should be vaccinated 

▪ We are too concerned about shipping vaccines, we should be 

more worried about giving vaccines

▪ We are too concerned about wasting vaccines, we should be 

more worried about wasting opportunities to vaccinate

▪ It is worrisome that the US is fumbling in the easy phase
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