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Covid-19: What® Next?

Overview:

A Burden of covid-19 and future directions

A



Non-pharmacologic interventions: nosestriction?

Effective treatment: Remdesivir, Paxlovid,
Mulnuperavir, Anti-inflammation

Covid-19 Vaccination (many platforms)

Flattening pandemic COVID-19

, Transition phase
Interpandemic ph Interpandemic phase
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Preparedness e : Response Recowver Preparedness

Herd Immunity (population Immunity): Gained through -Natural infection or Vaccination.
Herd immunity threshold=1-1/R0O COVIEL9 R0 =2-3=60% delta5-7 ¢ Omicron8 ( 80-90%)

Assumelong-life protection, homogenous population, no variant virus resist to antibody, T cell cross reacti\atg
The higher the vaccination rate and population immunity,
Low immunisation coverage High immunisation coverage the |OW€I’ the number O.I: hOSpIt&“Z&tIOﬂS and deathS

o - - Population

Immunity « Surveillance for new variants
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« Mitigation measures

OQ O (indoor air quality, masking)
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7" Successful transmission “pub'c h“lh lﬂm’m
« Global viral evolution
Figure 1. The double-edged sword of social life. When OD.“]I.d mponsotodoclh immun
sufficiently high proportion of a population is immune to a pathoger ." .y
transmission to non- and poorly immunised individuals (e.g., the younc * Over "l'."“.d"“lmmmm
the immunocompromised, and the weak responders to immunisation
is blocked by the barrier formed by immunised individuals. Conversely Weak

when immunisation rate is insufficient, non-immunised individuals ar«

at greater risk of becoming infected d:.lring social contacts. LOW Vll'a| Vll‘l.llel"lce High
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Figure 4. COVID-19 cases, deaths, hospitalizations, and ICU admissions reported weekly to WHO, as of 1 January 2023
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Vaccination and Treatment Options,
by Disease Severity and Patient Reach
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FIGURE. Crude mortality risk* for total COVID-19 hospitalizations, hospitalizations primarily for COVID-19, hospitalizations not primarily for A t I
COVID-19,t and non-COVID-19 hospitalizations — Premier Healthcare Database Special COVID-19 Release,5 United States, April 2022—June 20221 Ctua
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representing a global reduction of 63% in total deaths during the
0 ' .
first year of COVID-19 vaccination.

Date and Sustaining the Next Normal A Roadmap for Living with COVID,2@d22c



Post-pandemic immunity after immunization and natural infection will maintain
endemic COVID-19 Immunity to human coronaviruses (natural infection): < 1 year
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Non-pharmacologic interventions: nosestriction?
Effective treatment: Rem, Paxlovid, Mulnuperavir
Covid-19 Vaccination (many platforms)

Heavy focus on protecting high-risk
populations
Mostly ancestral virus vaccine

Focus o suppressing fransmission of
variants

Speed & adaptability are critical

Multi-valent approaches with broadest
Immunity

Focus on toddlers and seasonal
protection against waning immunity in
high-risk (€.0., 65+)

COVID-19 vaccine will

stop pandemic

Maintain immunity 80-90%

Natural booster or vac.booster
(duration ?)

New variant of SAR-CoV 2 VOC
(New vaccine for specific VOC ?)

Outbreak in seronegative new area

(infant, children)

SfSvou don’t
make thhe
timeline.

Dr. Anthony Fauci

SARS-CoV-2is likely to become the
fifth endemic common cold virus,
causing largely asymptomatic
infections ?



Wild type Delta Omicron
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Questions

- Increase in transmissibility or :

detrimental change in
COVID-19 epidemiology

Decreasein effectiveness of

public health and social
measures /available

diagnostics, vaccines, therapy

Umicron Vvariant in Houston, lexas

SARS-CoV-2 spike trimer

Omicron variant (B. 1.1.529 of
SARSCoV 2, a global urgent
public health alert!
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Effectiveness
of therapeutic
antibodies
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Sotrovimab
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—~ 1 1
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lisease waves in Houston Methodist patients. Number of new COVID-19 cases (y axis) totals are
s shown in a different color. The first and second waves were composed of a heterogeneous array of
shown in the third wave, the Delta VOC shown in the fourth wave, and the Omicron VOC shown in
waves. The figure should not be interpreted to mean that all cases in the third, fourth, and fifth
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Endpoint: infection Population: adults | %

ICATT: Pfizer-BioNTech 2-dose VE against symptomatic infection by variant and
time since 2"d dose receipt, adults aged >18 years, Dec 10, 2021-Jan 1, 2022

Time from Vaccination = VE for 2 doses of Pfizer-BioNTech

100% . ) .
against symptomatic Omicron

o0 infection:
2 cox — Starts lower than 2-dose VE against Delta
3 infection
o 40% — No longersignificantby 3 months after
% second dose receipt
-g 20%
O
9 0%
> S

-20% me—= \/E for Omicron

= == 95% Cl| for Omicron
-40%

0 1 2 3 4 5 6 7 8 9 10 11
*Months since second dose

*Vaccination dose dates are collected as month and year. Month 0 represents tests in the same month as 2™ dose (at least 2 weeks after 2" dose). For all months greater than or equal to
1 the value represents the difference between calendar month of test and calendar month of 2™ dose receipt (at least 2 weeks after 2™ dose).

Accorsi EK, Britton A, Fleming-Dutra KE, et al. Association Between 3 Doses of mRNA CQOVID-19 Vaccine and Symptomatic Infection Caused by the SARS-CoV-2 Omicron and Delta Varian;ts.
JAMA. 2022;327(7):639-651. doi:10.1001/jama.2022.0470




1.
2.

International SARS -CoV-2 genomic surveillance

A The repository uses the genomicsurveillance
A Proportions change slowly as variant fitness equalize out and other BA.

A High levels of immunity due to vaccination or from previous infection are creating a selection pressure towards
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Modelled on 2023-03-01

Gerstung M. International SARS -CoV-2 genomic surveillance.

https://github.com/gerstung

-lab/SARS-CoV-2-International

Wong C. Subvariant 'soup’ may drive wave. New Sci. 2022;256(3411):11. doi:10.1016/S0262

-4079(22)01970-4

. Accessed 07 March 2023.


https://github.com/gerstung-lab/SARS-CoV-2-International

NEJN2023

Miller J

Substantial Neutralization Escape by SARS-CoV-2
Omicron Variants BQ.1.1 and XBB.1

A spike Protein Sequence Mutations for Subvariants

Receptor-Binding Domain

N-Terminal Domain
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Article
Percentages of Vaccination Coverage Required to Establish
Herd Immunity against SARS-CoV-2

Pedro Plans-Rubié -2
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Two measures should be implemented to establish her
Immunity against SARS0V2:

(1) achieve 90% COVIR 9 vaccination coverage in all
countries worldwide

(2) increase the effectiveness of COMMvaccines in

preventing Omicron infection to at lea88%.

Factors reducing COWAI® vaccination effectiveness
(emergent variants, infections among
vaccinated individuals, high risk individuals)

Factors increasing SARD\,2 transmissibility
(close settings)

Figure 1. Vaccination coverage (%) required to establish herd immunity against SARS-CoV-2 with
different reproductive numbers (Ro) by vaccination effectiveness (%). Obijectives of vaccination

coverage of 70%, 80%, and 90% are indicated with dashed red, blue, and green lines, respectively.



COVID-19 will continue but the end of the pandemic is near

Christopher J L Murray; lancet: Vol 399 January 29, 2022

New SARS-CoV-2 variants will surely emerge and some may be more severe than omicron. Immunity, whether
iInfection or vaccination derived, will wane, creating opportunities for continued SARS-CoV-2 transmission.
Given seasonality, countries should expect increased potential transmission in winter months.

The impacts of future SARS-CoV-2 transmission on health, however, will be less because of

broad previous exposure to the virus, reqularly adapted vaccines to new antigens or variants, the advent of
antivirals, and the knowledge that the vulnerable can protect themselves during future waves when needed by
using high-quality masks and physical distancing.

COVID-19 will become another recurrent disease that health systems and societies will have to manage. The era
of extraordinary measures by government and societies to control SARS-CoV-2 transmission will be over. After the
omicron wave. COVID-19 will return but the nandemic will not.

Is omicron variant of SARS-CoV-2 coming to an end?
The Innovation (2022), doi: https://doi.org/10.1016/j.xinn.2022.100240.
Yingjie Zhao,! Jianping Huang, !*" LLi Zhang.!-?> Xinbo Lian,!? and Danfeng Wang!'

Is Omicron the end of pandemic or start of a new innings?

Swarnali Das?, Sovan Samanta®, Jhimli Banerjee ®, Amitava Pal ", Biplab Giri?,
-.3 * K E].,
Suvrendu Sankar Kar h ) Sandeep Kumar DaSh Travel Medicine and Infectious Disease 48 (2022) 102332




Figure 4. COVID-19 cases, deaths, hospitalizations, and ICU admissions reported weekly to WHO, as of 1 January 2023

) Current Covid19 (Omicron era):
A ower disease severity compared to infection
due to previous SARS-CoV-2 variants
Adigh levels of population immunity acquired
through vaccination and/or natural infection

Jan 2020 Jul 2020 Jan 2021 Jul 2021 Jan 2022 Jul 2022

Number of Cases (Daily) Number of Deaths (Daily) = Number of New Hospitalised Cases === Number of New Admissions to ICU

During this timeRisk of severe COVID

IR ~ continues to be disproportionately greater in:
5000000 100000 Older age groups
6000000 s0000 Residents in care homes for older adults,
.- 0000 Persons with certain underlying health
conditions
O S SR RS e WG 0 Compared to the initial phases of the pandemic, muct
more is now understood regarding SAB®?2 infection

Reported 4 weeks commencing



STRATEGIES FOR OMICRON VARIANT / NEW VOC

- Interruption of SARS-CoV-2 variant spread:
Maintaining present public health prevention measures, including wearing masks,
frequent ventilation, keeping physical distance, and washing hands.
Early diagnosis (accuracy) and timely quarantine

- COVID-19 vaccination
Improving COVID-19 vaccine coverage:
- Primary COVID-19 vaccines showed decreased effectiveness against Omicron,
it has been shown that the vaccines remain effective in preventing
severe diseases, hospitalization, and death.
- Booster vaccination could undoubtedly help control the Omicron spread and infection

Developing variant-specific vaccines:

Previous study has shown that the vaccine based on the mutant spike would have a
higher level of neutralizing antibodies against mutant viruses, but lower
neutralizing antibodies against wild-type SARS-CoV-2.

Multivalent vaccine candidates

- Effective treatment (anticovid-19 agents/anti-inflammatory agentsé € )



The allocation of COVID -19vaccines and antivirals
against emerging SARS -CoV-2variants of concern (VOC)

- Increased primary vaccination coverage
- Additional booster dose for highiisk population or all

Aims: Reduced spreading of infection, reduced symptomatic infection, reduced hospitalization, reduced death,
ONBIFUOGAY3I KSNR AYYdzyAdes LI YRSYAO SEAGXXX®D

Depend on:

A Types of vaccines and coverage of primary vaccination

Effectiveness of primary vaccination

Duration after primary vaccination (waningmAbafter primary vaccination)
VOC againstAb( by natural infection or vaccination)

Types of booster dose of vaccines ( homologous or heterologous vaccination)
Effectiveness of an booster dose of vaccine

Effectiveness of antiviral agents KathyLeungTheLancet Regional
Health- Western Padic

202221: 100389
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COVID-19 is
eliminated.

Policy focus is on
recovery and eliminat-
ing backlogs in health-
care and education.
All restrictive mea-
sures can now be
phased out.

- J

SCENARIOS FOR THE POSSIBLE COURSE OF THE PANDEMIC

Scenario 3 Scenario 4 Scenario 5
External threat Continuous struggle Worst case

w E mm = e e

CQOVID-19 becomes
endemic, with annual
waves,

Upscaling of health-
care capacity neces-
sary. Less room for
recovery. Seasonal
restrictive measures
might be necessary.

-

Scenario 1 Scenario 2
Return to normal Flu +

=

J

11—

COVID-19 is under
control in wealthy
countries, threat of
reintroduction.

Strict border control.
Disruptions interna-

Temporary local
measures will be
needed if outbreaks
oceur.

o

o

tional trade and travel.

COVID-19 continues to
escape immunity and
vaccines through new
mutations.

Trade-off between
protecting public
health and the broader
societal impact of the
pandemic measures is
permanently on the
table.

| J

.

[T

CQOVID-19 claims
more victims annually.

Social and economic
disruption. Policy
focuses solely on core
tasks and preventing
the most serious harm.

/

Frans BromJ Clin Epidemic2022(in proved

Figure: Five exploratory scenarios for the possible course of the pandemic and its societal
implications. The graphs are illustrations visualising the five possible scenarios, not predictions of the
course of the pandemic. The x-axis represents time; the y-axis was originally drafted to represent the
fatalities, but could also be more broadly interpreted as clinically severe COVID-19 manifestations.


https://www-ncbi-nlm-nih-gov.cuml1.md.chula.ac.th/pmc/articles/PMC8873039/

Reaching the Final Endgame for
Constant Waves of COUI®

700,000 D614G Alpha Omicron
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Fig. 2. Timeline of mass vaccination against COVID-19 in Korea. The blue vertical bars represent the number of daily new COVID-19 cases, the light blue dots
represent weekly excess mortality (%), the grey curve represents the cumulative percentage of fully vaccinated individuals (i.e., completed primary series
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Fully vaccinated, % e Excess mortality, %

vaccination), and the dark blue arrows represent when each group became eligible for COVID-19 vaccines.
COVID-19 = coronavirus disease 2019, LTCF = long-term care facilities, HCWSs = healthcare workers.

J Korean Med Sci. 2022 Dec 5;37(47):e351
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MASS VACCINATION AND THE MITIGATION OF PANDEMIC

WhatQ next:

-Need for additional vaccinationgarget population and time
interval between doses)

- Approval process for new COVIBvaccines

- Need multivalent vaccinethat contain several VOC (p&accine)

- Effective communication

- Preparation for the next pandemig¢strategic, investments in
vaccine developmeix.)

Challenges

- New VOC{increased transmission, virulent, resist to ab,
diagnosis methodX.)

- Multi-valent immunity (vaccine coverage, hesitariXy

- Supply of vaccines (inequXy)

- New pancoronavirus vaccingtargeting more
conserved protein sequences)

- Roles of noApharmaceutical intervention

- New and better antiviral therapy

Control zoonosis and human interaction

- Strong international cooperation among all stakeholders



Covid-19: What® Next?

Overview:

A

A Strategies for Covid-19 vaccination:
Increased coverage of primary vaccination



Added benefit against COVI1Brelatedmortality conferred by2+ doses of mMRNA booster vaccination during
Omicron period

Ovs2vs3vs4 dose

Incidence per 100,000 population

10

Death rates by vaccination status and receipt 15f and 2"d booster doses among people aga§0years
April 3 ¢ July30, 2022 (27 US jurisdictions)

Unvaccinated

Primary series only

— e Primary series and 1 booster {®ose)
I il Primary series and 2+ booster (4+dose

May 2022 Jun 2022 Jul 2022

Positive specimen collection date by start of week

LYy Wdzf &@ HAaHHI LIS2 ki Scste @Bad xpn &SFENBR 6AGK

A 12 times lower risk of dyindfrom COVIEL9, compared tainvaccinated peoplend
A 2 times lower risk of dyinghan people with 1 booster 50




Vaccination rates by region
As a share of total population. The height of each bar is

proportional to the region’s population. Seroprevalence by Vaccine and Infection History Among U.S.
wrurslipvminarel 8 ELlp s s Adult Blood Donors by Age Group, January-June 2022

Latin America

0%

N0 immunity
80%
170
10% "
o q | Infection only induced
3 'R immunity
Asia-Pacific 82% '
40% . . .
- N B [ @ "Bothvaccine and infection
5 . ’ induced immunity
m o _ :
0 g B Vaccine only induced
0 immunity
_I v @

100%En ﬂwn

Seroprevalence

U.S. and Canada O Q@ o @ o @ o Q@

Overall 8t049  S0tobd  65to74  THandover Q1 - Jan. ) Mar. 2022
Age (years) and quarter Q2 - Apr. -Jun. 2022

- Source: https://covid.cdc. gov/ covid-data-tracker /#nationwide-blood-donor-seroprevalence- 2022
Africa 7%

Europe

Middle East




Endpoint: infection Population: adults | %

ICATT: Pfizer-BioNTech 2-dose VE against symptomatic infection by variant and
time since 2"d dose receipt, adults aged >18 years, Dec 10, 2021-Jan 1, 2022

Time from Vaccination = VE for 2 doses of Pfizer-BioNTech

100% . ) .
against symptomatic Omicron

o0 infection:
2 cox — Starts lower than 2-dose VE against Delta
3 infection
o 40% — No longersignificantby 3 months after
% second dose receipt
-g 20%
O
9 0%
> S

-20% me—= \/E for Omicron

= == 95% Cl| for Omicron
-40%

0 1 2 3 4 5 6 7 8 9 10 11
*Months since second dose

*Vaccination dose dates are collected as month and year. Month 0 represents tests in the same month as 2™ dose (at least 2 weeks after 2" dose). For all months greater than or equal to
1 the value represents the difference between calendar month of test and calendar month of 2™ dose receipt (at least 2 weeks after 2™ dose).

Accorsi EK, Britton A, Fleming-Dutra KE, et al. Association Between 3 Doses of mRNA CQOVID-19 Vaccine and Symptomatic Infection Caused by the SARS-CoV-2 Omicron and Delta Varian;ts.
JAMA. 2022;327(7):639-651. doi:10.1001/jama.2022.0470




The allocation of COVID -19 vaccines against SARSCoV-2 variants of concern (VOC)
Increased primary vaccination coverage (unvaccinated and naive people)

Preserved cellular immune process protects

Aims:Reduced spreading of infection, reduce
symptomatic infection, reduced hospitalizatior

reduced death, creating herd immunity,
LI YRSYAO SEAUXXXOD

j against severe disease

* Protection through cellular immunity*
] appears to be preserved in Omicron infection

* In those who have been previously infected,
and/or previously vaccinated, 70-80% of
certain cells involved in the protective
immune process (CD4+ and CD8+) were
maintained for Omicron infection

* This likely translates to protection against
severe disease and death after vaccination

and after previous infection, remaining high

Hospitalization in US: Omicron

180

Omicron
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== == Completed primary vaccination series and received a booster dose
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*»+ Completed primary vaccination series (no booster dose)
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ular immunity is a protective (i i ) process involving i cells which kill virus-infected cells.
Deaths
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5
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ther SARS-CoV-2 lineages
ARSCoWV-2B.1.617.2 (Delta) variant
ARS-CoWV-2B.1.1.529 (Omicron) variant



COVID-19 Vaccination Associated with Lower Risk of Long COVID

A community-based, matched cohort study, data from UK COVID-19 Infection Survey (CIS), April 2020 to November 2021

Combined

Adenovirus vector

mRNA

Adjusted odds ratios for long COVID symptoms

012 weeks after first
:
-\."?- :
0.59 (.50-.69) :
+ (]
]
i
:
—— .%. — p— :
0.62 (51-.75) i
& I
]
]
v :
0.50 (.37-.69) X
o .
]
:
03 0.4 05 06 07 08 09 1.0

Odds ratio (log scale)

- Any severity —® Activity-limiting

i nX Raricipants aged 18-69 years who tested positive for SARS -CoV-2 by PCR or self-

reported between April 2020 -November 2021

A Exposure of interest:

Receipt of at least 2 doses of ChAdOx 1 (AstraZenaca),

BNT162b2 (Pfizer) or mRNA - M\ Moderna Muy MdaysMbefor
Data from survey data linked to National Immunisation Management System

(NIMS) records

COVID-19 vaccinations (any) was associated with 41% decrease in the

odds of developing long COVID symptoms at least 12 weeks later

MRNA vaccines

50%

(95% ClI: 37-69)
Decrease odds of developing long COVID



C Severe COVHR9 occurs in children Syears of age
A As of May2022 45,000hospitalization4(24% require ICUR and475deaths$
A Roughly50% of these hospitalizations were likely due to Omiéron
A Burden comparable to influenzdor which children are routinely immunized

C Severe COVHD9 outcomes are unpredictable and can occur in healthy children
A 64% of hospitalizations in childrerbyears occur in those without comorbidities

C COVIDBD19can cause additional lonrgerm sequelae in children
A 3¢6% of children report continued symptoms fat2week$

C Pandemic adversely impacts developmental and psychosocialwelhg’

1.Hospitalizations through May 14, 2022. CDC COVID Data Tracker-NEIMLBboratorgonfirmed COVIR19hospitalizations.Availablrom:https://covid.cdc.gov/coviddata-tracker/#covidnethospitalizationnetwork. May 20, 2022; Counts computed from rates and populative. s
2.Marks KJ, Whitaker M, Agathis NT, et al. Hospitalization of Infants and ChildrencAgéeb®s with Laborator@onfirmed COF191 COVIENET, 14 States, March 2@Eebruary 2022. MMWR 2022; 71:4296.doi: http://dx.doi.org/10.15585/mmwr.mm7111e2
3.Deaths through May 19, 2022. CDC COVID Data Tracker. Demographic Trends-d0@@sé®and deaths in the US reported to Gv@ilable from: https://covid.cdc.gov/covitata-tracker/#demographics

4.Computed by multiplying weekly hospitalization counts from CDC COVID Data Tracker by the biweekly proportion of spstngemusitive for Omicron from CoVariants.org

5.DelahoyMJ, Ujamaa D, Taylor CA, et al. Comparison of Influenza and1®@\ékaciated Hospitalizations among Children < &8sy@Id in the United StatdduSuriNET (OctobeApril 20172021) and COVINET (October 2028eptember 2021). Clin Infect Dis 2022; M
6.0ffice for National Statistics United Kingdom. Prevalence of ongoing symptoms following coronavirus1@@\éption in tle UK: 6 May 2022, Table 2 [updated May 6, 2022]. Available from:
https://www.ons.gov.uk/file?uri=%2fpeoplepopulationandcommunity%2fhealthandsocialcare%2fconditionsanddiseases%2fdata ettt ttingtoprevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk%2fémay2022/aa
7.Centers for Disease Control and Prevention. C@9IParental Resources KEarly Childhood [updated February 28, 2022]. kabée from: https://www.cdc.gov/mentalhealth/stressoping/parentairesources/earlychildhood/index.html




Protective effectiveness of prior SARS-CoV-2 infection and hybrid immunity against
Omicron infection and severe disease: a systematic review and meta-regression

Figure Z. Protecuon against Uumicron conierred by prior iniecuion or nyorid mimmunity compared o 1mmune naive over ume

3l Prior infectiongno vac Prior infection with primary vaccinatiof| Prior infection with booster
100 - 100 | 100 -
75 75 754
50 50 50 -
25 25 ) 25+
£ oA £ o £ oA
— T T T T T T — T T T T T T T — T T T T T T T
s 0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 kS 0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 5 0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
g Hospitalization or severe disease :8_: Hospitalization or severe disease g Hospitalization or severe disease
&2 100 & 100 P £ 100
75 75 75
50 50 50
25 25+ 25
o 0 0 -
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Months since prior infection Months since last vaccination or infection Months since last vaccination or infection

This analysis uses a log-odds meta-regression model. Points of the same color represent estimates from the same study. The diameter of points varies with the sample size of the study.
Dotted lines represent 95% confidence intervals.

Combination of previous infection and primary vaccination provided better protection against Omicron infection
than either one alone.

medRxiv preprint doi: https://doi.org/10.1101/2022.10.02.22280610; this version posted October 24, 2022.



Covid-1 9 : What 06s Next ?

Overview:

A

A Strategies for Covid-19 vaccination:

Appropriate booster vaccination (Target population, types of vaccine, immune
response, effectiveness, safety, interval, feasibility and acceptation.)



Factors that can affedbreakthrough infections

Immune
System

o

S\

Immunocompromised
individuals might not
have the ability to

Vaccine
Type

Time from
Vaccination

il

It has been shown that
there is decreased
sensitivity of
neutralizing antibody

Variants

)

Studies have shown
that neutralising
antibodies wane six
months post

Vaccine efficacy
from clinical trial
and vaccine

vaccination. levels against the effectiveness from produce adequate
Although its variants compared to
correlation to the wild type. vary from one

vaccine Although RWE showed  \accine type to vaccination.

that the present
vaccines confer

effectiveness has
not been thoroughly

another.

studied. protection against
variants of concern
Interval Multi -variant
6-12 Mo vaccine For Healthcare Professionals, for medical

* Protection through cellular immunity*

* In those who have been previously infected,

* This likely translates to protection against

*Cellular ir

Effectiveness of booster vs primary series alone
among previously uninfected participants

d

100+

80+

o
=
1

Death

£
(=)
L

Effectiveness, %

Hospitalization

20+

Infection
0 T T T -“---“-"I T T T T 1
0 2 4 b 8 10 12 14 16

Time after booster, mo

real world evidence  antibodies to fight thi preserved cellular immune process protects
infection even after goainst severe disease

appears to be preserved in Omicron infection

and/or previously vaccinated, 70-80% of
certain cells involved in the protective
immune process (CD4+ and CD8+) were
maintained for Omicron infection

severe disease and death after vaccination
and after previous infection, remaining high

ity is a protective (1 immune process involving immune cells which Kill virus-infected cells.
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Fig. 2. Timeline of mass vaccination against COVID-19 in Korea. The blue vertical bars represent the number of daily new COVID-19 cases, the light blue dots
represent weekly excess mortality (%), the grey curve represents the cumulative percentage of fully vaccinated individuals (i.e., completed primary series

vaccination), and the dark blue arrows represent when each group became eligible for COVID-19 vaccines.
COVID-19 = coronavirus disease 2019, LTCF = long-term care facilities, HCWs = healthcare workers.
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Endpoint: infection Population: adults | %

ICATT: Pfizer-BioNTech 2-dose VE against symptomatic infection by variant and
time since 2"d dose receipt, adults aged >18 years, Dec 10, 2021-Jan 1, 2022

Time from Vaccination = VE for 2 doses of Pfizer-BioNTech

100% . ) .
against symptomatic Omicron

o0 infection:
2 cox — Starts lower than 2-dose VE against Delta
3 infection
o 40% — No longersignificantby 3 months after
% second dose receipt
-g 20%
O
9 0%
> S

-20% me—= \/E for Omicron

= == 95% Cl| for Omicron
-40%

0 1 2 3 4 5 6 7 8 9 10 11
*Months since second dose

*Vaccination dose dates are collected as month and year. Month 0 represents tests in the same month as 2™ dose (at least 2 weeks after 2" dose). For all months greater than or equal to
1 the value represents the difference between calendar month of test and calendar month of 2™ dose receipt (at least 2 weeks after 2™ dose).

Accorsi EK, Britton A, Fleming-Dutra KE, et al. Association Between 3 Doses of mRNA CQOVID-19 Vaccine and Symptomatic Infection Caused by the SARS-CoV-2 Omicron and Delta Varian;ts.
JAMA. 2022;327(7):639-651. doi:10.1001/jama.2022.0470




Substantial Neutralization Escape by SARS-CoV-2

Jessica Miller, B.S.

Omicron Variants BQ.1.1 and XBB.1

A Spike Protein Sequence Mutations for Subvariants

NEJM 2023

Receptor-Binding Domain

N-Terminal Domain
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The allocation of COVID -19vaccines against SARS-CoV-2variants of
concern (VOC)

- Additional booster dose for highiisk population or all

Aims:Reduced spreading of infection, reduced symptomatic infection,
reduced hospitalization, reduced death, creating herd immunity, pandemi Xxit

Weekly Trends in COVID-19-Associated Hospitalization Rates
(3-Week Moving Average) Among Adults by Age Group
COVID-NET, March 2020 - January 14, 2023
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Since April, increased
hospitalizationrates for
older adults, especially
in 75+ years
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