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Background: The Omicron Variant

e COVID-19 omicron (B.1.1.529) variant

e First appeared in November 2021 in Botswana and South Africa

e Large concerns arose due to the severe acute respiratory syndromes in vaccinated
populations

e Scientists and the community began questioning the vaccines’ effectivenesses against the
omicron variant, which led to initial molecular biology research on the variant



Initial Molecular and Structural Research

In comparison to the delta variant, there were significantly more mutations
in the omicron from the original virus
e Alarming number of mutations in receptor-binding domains in the spike
protein (shown in the pictures to the right)
e These mutations have been associated with increased transmissibility and
immune evasion
e \We have a reduced neutralizing antibody response to omicron compared to
delta
o Neutralizing antibodies are important for protection against
reinfection and initial vaccine effectiveness against infection
e |Initial research suggests omicron will be more contagious
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Research Question: How does one’s vaccination status

affect their response to the COVID-19 omicron variant?

My hypothesis:

Being boosted (3 shots) provides the most protection against severe and mild illness due to

omicron

Being fully vaccinated (2 shots) provides some protection, but this protection has likely
waned since one’s initial immunization

No vaccination can provide as much protection against omicron as the other variants



Previous study: Vaccine effectiveness against

symptomatic illness from delta and omicron variants

Observational study conducted earlier this year (April 2022)

Test-negative case-control design

Vaccines provide more and longer protection against delta than omicron
Primary immunization (2 shots) provides no protection against omicron
Boosters provide substantial and rapid protection against omicron

Protection from vaccine (primary vaccination or booster) wanes substantially
against omicron compared to delta
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My Methodology

e Survey targeted at the portion of Menlo that has tested positive
® Questions asked:
o Vaccination status
o Date of infection (used to determine which variant infected them)
o Symptom severity (scale from 1, no symptoms, to 4, hospitalization)
o Symptom length
e Perform basic statistical analysis and chi-squared inference test for independence



Results

Symptom Length
More than 2 weeks
No symptoms 3 days or less 1 or 2 weeks (lingering symptoms)  Total
Unvaccinated 0 0 3 2 5 Ch |_Sq uare test fo r
Partially Vaccinated 0 2 1 0 3
'Vaccination status Fully Vaccinated 8 7 7 2 24 | N d e pe ] d ence
Boosted 5 7 6 3 21 . .
Total 13 16 17 7 53 shows no statistical
Symptom Severity significance due to
No symptoms  Light symptoms Mild Symptoms Total sma I I sam p I es | e
Unvaccinated 0 3 2 5
Partially Vaccinated 0 2 1 3
Vaccination status Fully Vaccinated 8 9 7 24
Boosted 5 9 7 21
Total 13 23 17 53
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Results

Omicron Variant Non-omicron Variants
Average Average
Symptom Symptom
Vaccination Status Severity Vaccination Status Severity
all 2.048 all 2.091
boosted 2.05 boosted NA
vaccinated 2.053 vaccinated 1.25
unvaccinated NA unvaccinated 2.4
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Interesting findings about the Menlo community

How severe were your COVID-19 symptoms?

53 responses

What was the length of your COVID-19 symptoms?

53 responses

O

@ 1 - No symptoms

@ 2 - Light (daily activities slightly
impaired)

@ 3 - Mild (daily activities impaired, no
hospitalization)

@ 4 - Severe (hospitalization)

IC

@ No symptoms
® 3 days orless
@ Aweek or less
@® 2 weeks or less

@ Longer than 2 weeks or lingering
symptoms

What was your vaccination status when you last tested positive for COVID-19?

53 responses

When did you last test positive for COVID-19?

53 responses

@ Unvaccinated

@ Partially vaccinated
@ Fully vaccinated

® Boosted

@ March 2020 - June 2020

@ July 2020 - October 2020

@ November 2020 - February 2021
@ March 2021 - June 2021

@ July 2021 - October 2021

@ November 2021 - current day
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Conclusion

® Boosters are critical to protection against symptomatic disease from omicron (2
shots provides almost no protection)

e Vaccine effectiveness wanes dramatically more with omicron than other variants

e Did not gather a large enough sample size to find convincing statistical evidence
for the importance of vaccination

® Target population in the study is the Menlo community, a highly vaccinated
community, and thus, the impact of omicron on unvaccinated individuals could
not be studied with much statistical power
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