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Objectives:

•What is the Omicron variant?

•Molecular: What mutations are 
present & what is potential for 
immune evasion?
• Epidemiologic: How far has it 

spread & what is the evidence for 
increased transmissibility?
• Clinical: is it really ”mild”? What are 

the implications for vaccines & 
treatments?
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PRONUNCIATION: ä-mə-krän vs ō-mə-kron ?
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PANDEMIC SURVEILLANCE: Individual Patient to Big Data

Sick person COVID testing Sequencing Sharing Analysis

Cov-lineages.org

in silico structure models
immune epitope prediction

Epidemiologic modeling

GenBank

Sequences/1000 cases
🇮🇸 455 (45.5%)
🇬🇧 117 (11.7%)
🇺🇸 30 (3%)
🇿🇦 5.4 (0.5%)



ORIGINS: Evolution of Omicron



MUTATIONS: large number of spike protein mutations

Sequences & Mutations via

ORF1a ORF1a S E M NORF9b

AA mutation events



MUTATIONS: several mutations may enhance transmission

Spike protein mutations

Delta Omicron

Cluster of 15 mutations in the 
Receptor Binding Domain (RBD)

Furin cleavage site !
increased transmissibility?

Increased binding to ACE2

Can cause S gene to drop-out on 
TaqPath tests (not omicron specific)

Potential for 
antibody 
evasion

Visualization by Ulrich Elling @EllingUrich

Sequences & Mutations viaYu et al Pre-print. 2021. BioRxiv
Zahradnik et al 2021 Nature Microbiology

https://www.biorxiv.org/content/10.1101/2021.08.04.455140v1
https://www.nature.com/articles/s41564-021-00954-4


MUTATIONS: despite mutations CD8+ T-cell responses appear preserved

Redd AD, 2021 Pre-print. BioRxiv

Omicron mutations
T-cell epitopes

• 7/8 T-cell epitopes completely unmutated in Omicron
• The one TCR that reacted to the 8th epitope was low abundance

https://www.biorxiv.org/content/10.1101/2021.12.06.471446v1


MUTATIONS: greater infectivity in ACE2 expressing cells in vitro

Garacia-Beltran WF, et al. 2021 MedRxiv Pre-print

https://balazslab.partners.org/pdfs/049%20-%20MEDRXIV-2021-267755v1-Balazs.pdf


EPIDEMIOLOGY: a super-spreader event in Norway
• A person returning from South Africa attended a 

corporate Christmas party in Oslo on November 
26

• The person was asymptomatic at the time

• 80-90 of the 120 attendees became infected

• Other people at the restaurant (but not at the 
same party) also became infected

• All attendees were fully vaccinated

• None required hospitalization



EPIDEMIOLOGY: faster spread than prior variants

Press release from

• Discovery Health is South Africa’s largest 
private health insurer

• Data from 211k COVID test results, of 
which 78k were positive and 19k were 
positive during the “Omicron period” (15-
Nov-21 to 07-Dec-21)

• Conclusion: Faster increase in new 
infections & test positivity with omicron 
than with the prior variants



EPIDEMIOLOGY: faster spread than prior variants

Map viaOmicron variant frequency 

Omicron has been detected in 69 countries

>60% of isolates in Africa are Omicron

Rapid increase in cases prevalence worldwide



CLINICALLY: infection curve uncoupled from admissions & deaths

Press release from



CLINICALLY: fewer patients in ICUs or on mechanical ventilation

Reporting by 

• Although the number of COVID positive patients in Gauteng is approaching the 
level from the Delta wave, the number in ICUs or on ventilators is much lower



CLINICALLY: anecdotally a milder course … at least if vaccinated

Press release from



CLINICALLY: more hospital admissions among children

Press release from

• Unlike prior waves, children under 5 yo
have higher risk of admission than adults



IS OMICRON “MILD” or ARE THE VACCINES WORKING?

• Most hospitalized patients are unvaccinated
• Most ICU patients are unvaccinated
• Greater proportion of children hospitalized 

than seen in prior waves of the pandemic

• According to Discovery Health models, 2 
doses of Pfizer vaccine provided:
• 33% protection against infection
• 70% protection against hospitalization

Press release fromVaccination data via

• Only 26% of South Africa is fully vaccinated

is immunity
but 72% of people in Gauteng are seropositive, 
suggesting high levels of prior immunity.



VACCINES: evidence of neutralizing antibodies against Omicron

Garacia-Beltran WF, et al. 2021 MedRxiv Pre-print

• Measured potency of sera 
from vaccinated patients 
against WT, delta, & omicron 
pseudoviruses in vitro

• Neutralization of omicron was 
undetectable in most 
vaccinated individuals, but 
individuals with boosted 
mRNA vaccines exhibited 
potent neutralization

https://balazslab.partners.org/pdfs/049%20-%20MEDRXIV-2021-267755v1-Balazs.pdf


VACCINES: evidence of vaccine effectiveness against Omicron

Andrews N, et al. 2021. Preprint.

• Case-control study based on COVID test results 
from UK labs cross-referenced against national 
vaccine registries

• Vaccine effectiveness against symptomatic 
diseases by period after Pfizer vaccination shows 
• High but waning effectiveness for Delta, 

improved with booster
• More rapid waning of effect for omicron, 

significantly improved with booster

VE = (1-odds of vaccination in cases)/(odds of vaccination in controls)



SUMMARY: keep calm & carry on

• MOLECULAR: Omicron (B.1.1.529) has spike protein mutations that 
enhance infectivity/transmission, unclear immune evasion

• EPIDEMIOLOGIC: Omicron has rapidly spread throughout Africa & 
worldwide, it is already here & will likely become dominant strain

• CLINICAL: Omicron may cause less serious disease, at least in those 
with prior immunity. Vaccination remains effective at preventing 
serious illness

• Emphasizes the importance of collaboration & information sharing
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