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Overview

ÅEpidemiology

ÅSARS-CoV-2 Variants

ÅVaccines

ÅTreatment



Global Trends in COVID-19 Diagnoses & Deaths
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>116 Million Confirmed Cases

2.7 million cases/week

>2.5 Million Confirmed Deaths

60,323 deaths/week



Global Trends in COVID-19 Diagnoses & Deaths
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Africa

Eastern Mediterranean

Americas Europe

Western Pacific South-East Asia

Increases in Pakistan, Iran

Increases in Brazil



Variant of Concerns

700K

600K

500K

400K

300K

200K

100K

Mutations Epidemiology Impacts

UK ïB.1.1.7 N501Y (increases 

viral binding affinity 

for ACE), 69/70 

deletion (viral 

escape), D614G

Described UK ï111 

countries in all 

regions

~56% More transmissible

- More severe

- ? Decreased Novavax & J&J 

efficacy

South Africa - B.1.351 N501Y, D614G, 

E484K, K417N/T, 

Described South 

Africa ï52 countries 

in 4 WHO regions 

(none in South 

America)

- Higher viral load

- More transmissible

- Possible immune escape

- Decreased neutralization by sera 

from convalescent sera and sera 

from Moderna vaccine recipients 

(not seen with B.1.1.7)

- ? Decreased Novavax, J&J and 

AZ efficacy

Brazil ïP1 N501Y, D614G, 

E484K, K417T, 

Brazil ï32 countries 

(Americas, Europe, 

India)

- Reinfections

- Resurgent epidemic



Impact of B.1.1.7 on Mortality

ÅBackground: Impact of SARS-CoV-2 

variants on mortality uncertain

ÅDesign: Matched cohort study ï

matching on time and geography

ÅPopulation: Sample 109,812 persons 

age >30 testing SARS-CoV-2+ 10/1/20-

1/29/21 in a testing center in UK 

Å50% sample S gene negative 

(B.1.1.7)

Å42% of cases during period were 

B.1.1.17

ÅOutcome: Death within 28 days of 

positive test

Survival Curve S gene negative (B.1.1.7) & positive COVID-19

Mortality 0.4% in B.1.1.7 and 0.3% in non-B.1.1.17

Absolute Risk of Death is Low



Variant of Concerns ï501Y Lineages
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Mutation Variants Impact

Deletion 11288 & 

11296

V1, V2, V3 Å Affects nonstructural protein

ÅDecreases cellular response to type 1 interferon ïautophagosome

501Y V1, V2, V3 Å Increase affinity spike protein for ACE2 receptor 3.5-fold

E484K V2, V3, 

some V1

Å In presence of 501Y increases affinity for ACE2 receptor 12.7-fold (epistasis)

Å Decreased neutralization by convalescent sera, vaccine elicited antibody, 

monoclonal antibody

S/417 V2 (K417N), 

V3 (K417T)

Å Reduce affinity for ACE2

Å Increase spike expression ïdecreased antibody neutralization

L18F Some V2, V3 Å Some decreased antibody neutralization

Å 3 primary variants ïB.1.1.7 (UK - V1), B.1.351 (South Africa, V2), P1 (Brazil, V3)

ÅChanges mostly affect spike protein ïbinds ACE

Å Phenotypic effects

Å Increased binding affinity for ACE2 receptor (V1, V2, V3)

Å Increased transmissibility (V1 and V2)

Å Increased capacity to overcome prior infection and/or vaccine induced immunity (V2, V3)

Å Increased virulence (V1)



Variant of Concerns ï501Y Lineages
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Figure

Å Size circles indicates statistical significance 

of tests for positive selection

Å Redder means larger percent of isolates 

have mutations

Why the shift?

ÅChange in the global fitness landscape

Å Evasion of preexisting immunity 

hypothesis (doesnôt fit for V1)

ÅChronic-illness emergence hypothesis

Å Mutations accumulate in 

immunocompromised persons with 

longer duration of infection ïselection 

occurs within individuals

Å It took time to have enough people with 

infections lasting months to select for 

multiple mutations

Martin D. Medrxiv 2020



Variant of Concerns: B.1.429
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B.1.429

Å Initially identified in June in 

California

ÅMutations facilitate strong binding 

to ACE (L452R)

Å Some evidence this is more 

transmissible and causes more 

severe disease

ÅMay at least partially escape 

immune control 

B.1.526

Å Identified in New York ïnow 14-

28% isolates

Å E484K (South Africa & Brazil) + 

S477N (affecting binding ACE)

Trends in B.1.429 in California



Vaccine Safety

ÅVaccine safety data 12/140/20-1/13/21 ï

13,794,904 vaccines administered

ÅVaccine adverse event reporting system 

(VAERS) ïPassive surveillance

ï 6,994 events ï91% nonserious (headache, fatigue, 

dizziness)

ï 640 serious - 113 deaths  - 78 in long term care 

facilities

ÅNo suggestion that vaccine was a cause of 

death

ï 62 cases anaphylaxis (no deaths) ï4.5 cases per 

million doses

ÅHigher than flu vaccine (1.4) and lower than 

shingles vaccine (9.6).

ÅFood induced anaphylaxis in US = 50-160 per 1 

million person years

ÅV-Safe ïActive surveillance ï1,603,065 Gee J.  MMWR 2021



Novavax press release March 11, 2021

Novavax Vaccine: Update from January

Vaccine: Protein-based vaccine ï

spike protein in nanoparticle

Design: Two placebo controlled, 

double blind RCTs 

Administration: 2 doses

Storage: 2-8ºC (refrigeration)

Population:

- UK study - >15,000 subjects ï106 

events

- South Africa ï2665 subjects -147 

events 

Outcome: PCR confirmed COVID-19 

>7 after 2nd dose ïseronegative at 

baseline

ÅUK Study

Å96.4% effective again original strain

Å86.3% effective against B.1.1.7 (UK variant)

Å5 cases severe disease ï4 B.1.1.7 ïall in 

placebo group

ÅSouth Africa ï>90% of infections with B.1.135 

Å48.6% effective overall

ÅAll 5 severe cases in placebo group

ÅPrior infection was partially protective in 

placebo group

Å90 day illness ï7.9% seronegatives vs. 

4.4% seropositives

Results


