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Å Burden of covid-19 and future directions 

Å Strategies for Covid-19 vaccination: 

Increased coverage of primary vaccination 

Appropriate booster vaccination (Target population, types of vaccine, immune 

response, effectiveness, safety, interval, feasibility and acceptation.)
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Overview: 
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Non-pharmacologic interventions: non-restriction?
Effective treatment: Remdesivir, Paxlovid,   

Mulnuperavir, Anti-inflammation

Covid-19 Vaccination (many platforms)

Flattening pandemic COVID-19                          
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The higher the vaccination rate and population immunity, 
the lower the number of hospitalizations and deaths 

Herd Immunity (population Immunity): Gained through -Natural infection or Vaccination.
Herd immunity threshold= 1-1/R0 COVID-19 R0 = 2-3= 60%   delta  5-7ςOmicron 8 ( 80-90%)

Assume: long-life protection, homogenous population, no variant virus resist to antibody, T cell cross reactivity,   etc
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Getting to and Sustaining the Next Normal A Roadmap for Living with COVID, March 2022 

Actual 
death

Deaths 
averted by 
vaccine

Covid-19 Vaccines



Post-pandemic immunity after immunization and natural infection will maintain 

endemic COVID-19 Immunity to human coronaviruses (natural infection): < 1 year

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)

SARS-CoV-2 is likely to become the 

fifth endemic common cold virus, 

causing largely asymptomatic 

infections ?

COVID-19 vaccine will 

stop pandemic

Non-pharmacologic interventions: non-restriction?
Effective treatment: Rem, Paxlovid, Mulnuperavir

Covid-19 Vaccination (many platforms)



Questions
- Increase in transmissibility or 

detrimental change in 
COVID-19 epidemiology

- Decreasein effectiveness of 
public health and social 
measures /available 
diagnostics, vaccines, therapy

- increase in virulence or change 
in clinical disease presentation

Omicron variant (B. 1.1.529) of 
SARSCoV 2, a global urgent
public health alert! 



Åhesitancy
Time from Vaccination  

Variants



International SARS -CoV-2 genomic surveillance
ÅThe repository uses the genomicsurveillance model to estimate daily growth rates of a variety of SARS -CoV-2 lineages in selected countries 1

ÅProportions change slowly as variant fitness equalize out and other BA. 5* variants have largely disappeared 1

ÅHigh levels of immunity due to vaccination or from previous infection are creating a selection pressure towards immune -evading variants 2

1. Gerstung M. International SARS -CoV-2 genomic surveillance.  https://github.com/gerstung -lab/SARS-CoV-2-International . Accessed 07 March 2023.
2. Wong C. Subvariant 'soup' may drive wave. New Sci. 2022;256(3411):11. doi:10.1016/S0262 -4079(22)01970-4

XBB and subvariants are predominant in most regions globally
These subvariants show higher growth rate compared to previous variants 1

Global latest estimated SARS -CoV-2 variant proportion 1 Growth rate of SARS -CoV-2 variants 1

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


Vocvac original

Miller J; NEJM 2023



Two measures should be implemented to establish herd 
immunity against SARS-CoV-2: 

(1) achieve 90% COVID-19 vaccination coverage in all 
countries worldwide

(2) increase the effectiveness of COVID-19 vaccines in 
preventing Omicron infection to at least 88%.

Factors reducing COVID-19 vaccination effectiveness 
(emergent variants, infections among
vaccinated individuals, high risk individuals) 

Factors increasing SARS-CoV-2 transmissibility
(close settings)



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 

infection 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, regularly 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 pandemic will not. 



Current Covid-19 (Omicron era):

ÅLower disease severity compared to infection   

due to previous SARS-CoV-2 variants

ÅHigh levels of population immunity acquired  

through vaccination and/or natural infection

During this time, Risk of severe COVID-19 
continues to be disproportionately greater in:

Older age groups 
Residents in care homes for older adults, 
Persons with certain underlying health 

conditions

Compared to the initial phases of the pandemic, much 
more is now understood regarding SARS-CoV2 infection



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 agentséé)



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

- Increased primary vaccination coverage
- Additional booster dose for high-risk population or all
- Usage antiviral agents for symptomatic infections

Kathy Leung;TheLancet Regional
Health - Western Pacific
2022;21: 100389

Depend on:
Á Types of vaccines and coverage of primary vaccination
Á Effectiveness of primary vaccination
Á Duration after primary vaccination (waning of nAbafter primary vaccination)
Á VOC against nAb( by natural infection or vaccination)
Á Types of booster dose of vaccines ( homologous or heterologous vaccination)
Á Effectiveness of an booster dose of vaccine
Á Effectiveness of antiviral agents

Aims: Reduced spreading of infection, reduced symptomatic infection, reduced hospitalization, reduced death,
ŎǊŜŀǘƛƴƎ ƘŜǊŘ ƛƳƳǳƴƛǘȅΣ ǇŀƴŘŜƳƛŎ ŜȄƛǘΧΧΧΦ



J Clin Epidemiol.2022 (in proved)

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


MASS VACCINATION AND THE MITIGATION OF PANDEMIC WAVES

WhatΩs next:

-Need for additional vaccinations (target population and time 
interval between doses) 

- Approval process for new COVID-19 vaccines 
- Need multivalent vaccines that contain several VOC (pan-vaccine)
- Effective communication
- Preparation for the next pandemic (strategic, investments in   

vaccine developmentΧ.)  

Challenges

- New VOCs (increased transmission, virulent, resist to ab, 
diagnosis methods,Χ.)

- Multi -valent immunity (vaccine coverage, hesitancyΧ.)
- Supply of vaccines (inequityΧ.)
- New pan-coronavirus vaccine (targeting more 

conserved protein sequences)
- Roles of non-pharmaceutical intervention
- New and better antiviral therapy
- Control zoonosis and human interaction
- Strong international cooperation among all stakeholders

Reaching the Final Endgame for 
Constant Waves of COVID-19



Å Burden of covid-19 and future directions 

Å Strategies for Covid-19 vaccination: 

Increased coverage of primary vaccination 

Appropriate booster vaccination (Target population, types of vaccine, immune 
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20
https://covid.cdc.gov/covid-data-tracker/#rates-by-vaccine-status

Unvaccinated

Primary series only
Primary series and 1 booster (3-dose)

Primary series and 2+ booster (4+dose)

Death rates by vaccination status and receipt of 1st and 2nd booster doses among people ages җ50 years

April 3 ςJuly 30, 2022 (27 US jurisdictions) 

Lƴ Wǳƭȅ нлннΣ ǇŜƻǇƭŜǎ ŀƎŜǎ җрл ȅŜŀǊǎ ǿƛǘƘ җ 2+ booster doses had 
Å 12 times lower risk of dying from COVID-19, compared to unvaccinated people and 
Å 2 times lower risk of dyingthan people with 1 booster

Added benefit against COVID-19 related mortalityconferred by 2+ doses of mRNA booster vaccination during 
Omicron period

0 vs2 vs 3 vs 4 dose





Åhesitancy
Time from Vaccination  

Variants



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

- Increased primary vaccination coverage (unvaccinated and naïve people)

Kathy Leung;TheLancet Regional
Health - Western Pacific
2022;21: 100389

Aims: Reduced spreading of infection, reduced 
symptomatic infection, reduced hospitalization, 
reduced death, creating herd immunity, 
ǇŀƴŘŜƳƛŎ ŜȄƛǘΧΧΧΦ



COVID-19 Vaccination Associated with Lower Risk of Long COVID 

Ayoubkhani, et al. Open Forum Infect Dis. 2022 Sep; 9(9): ofac464.

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

Å Participants aged 18-69 years who tested positive for SARS -CoV-2 by PCR or self-
reported between April 2020 -November 2021

Å Exposure of interest: Receipt of at least 2 doses of ChAdOx 1 (AstraZenaca), 
BNT162b2 (Pfizer) or mRNA - Moderna ɰ days before confirmed infection
Data from survey data linked to National Immunisation Management System 
(NIMS) records

Adjusted odds ratios for long COVID symptoms 
Ó12 weeks after first infection*

*Comparing matched study participants who were double-vaccinated or unvaccinated (reference group) before infection. Odds ratiosadjusted for sociodemographic characteristics (age, sex, White or non-White ethnicity, country/region of 
residence, area deprivation quintile group, and self-reported, preexisting health/ disability status) and time from infection tofollow-up for long COVID. 

COVID-19 vaccinations (any) was associated with 41% decrease in the 
odds of developing long COVID symptoms at least 12 weeks later

50% 
(95% CI: 37-69)

Decrease odds of developing long COVIDmRNA vaccines



Unmet Medical Need in Children Aged 6 Months to <5 Years

Ç Severe COVID-19 occurs in children <5 years of age
ÅAs of May 2022, 45,000 hospitalizations1(24% require ICU)1,2 and 475 deaths3

ÅRoughly 50% of these hospitalizations were likely due to Omicron4

ÅBurden comparable to influenza ςfor which children are routinely immunized5

Ç Severe COVID-19 outcomes are unpredictable and can occur in healthy children
Å 64% of hospitalizations in children <5 years occur in those without comorbidities2

Ç COVID-19 can cause additional long-term sequelae in children
Å 3ς6% of children report continued symptoms for >12 weeks6

Ç Pandemic adversely impacts developmental and psychosocial well-being7

1.Hospitalizations through May 14, 2022. CDC COVID Data Tracker. COVID-NET Laboratory-confirmed COVID-19 hospitalizations.Availablefrom:https://covid.cdc.gov/covid-data-tracker/#covidnet-hospitalization-network. May 20, 2022; Counts computed from rates and population size.
2.Marks KJ, Whitaker M, Agathis NT, et al. Hospitalization of Infants and Children Aged 0ς4 Years with Laboratory-Confirmed COVID-19 τCOVID-NET, 14 States, March 2020ςFebruary 2022. MMWR 2022; 71:429-436. doi: http://dx.doi.org/10.15585/mmwr.mm7111e2
3.Deaths through May 19, 2022. CDC COVID Data Tracker. Demographic Trends of COVID-19 cases and deaths in the US reported to CDC. Available from: https://covid.cdc.gov/covid-data-tracker/#demographics
4.Computed by multiplying weekly hospitalization counts from CDC COVID Data Tracker by the biweekly proportion of specimens testing positive for Omicron from CoVariants.org
5.DelahoyMJ, Ujamaa D, Taylor CA, et al. Comparison of Influenza and COVID-19-Associated Hospitalizations among Children < 18 Years Old in the United States-FluSurv-NET (October-April 2017-2021) and COVID-NET (October 2020-September 2021). Clin Infect Dis 2022; May 20:ciac388. doi: 10.1093/cid/ciac388.
6.Office for National Statistics United Kingdom. Prevalence of ongoing symptoms following coronavirus (COVID-19) infection in the UK: 6 May 2022, Table 2 [updated May 6, 2022]. Available from: 
https://www.ons.gov.uk/file?uri=%2fpeoplepopulationandcommunity%2fhealthandsocialcare%2fconditionsanddiseases%2fdatasets%2falldatarelatingtoprevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk%2f6may2022/ongoingsymptomsfollowingcovid1920220506accessible.xlsx.
7.Centers for Disease Control and Prevention. COVID-19 Parental Resources Kit ςEarly Childhood [updated February 28, 2022]. Available from: https://www.cdc.gov/mentalhealth/stress-coping/parental-resources/early-childhood/index.html



Prior infection ςno vac Prior infection with boosterPrior infection with primary vaccination

Combination of previous infection and primary vaccination provided better protection against Omicron infection 

than either one alone. 
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Factors that can affect breakthrough infections  

Studies have shown 
that neutralising 

antibodies wane six 
months post 
vaccination.
Although its 

correlation to 
vaccine 

effectiveness has 
not been thoroughly 

studied. 

Time from 
Vaccination  

Vaccine efficacy 
from clinical trial 

and vaccine 
effectiveness from 
real world evidence 

vary from one 
vaccine type to 

another.   

Vaccine 
Type 

Variants

It has been shown that 
there is decreased 

sensitivity of 
neutralizing antibody 

levels against the  
variants compared to 

the wild type.
Although RWE showed 

that the present 
vaccines confer 

protection against 
variants of concern.  

Immune 
System 

For Healthcare Professionals, for medical purposes only. 

Effectiveness of booster vs primary series alone 
among previously uninfected participants

Hospitalization

Infection

Death

Immunocompromised 
individuals might not 

have the ability to 
produce adequate 

antibodies to fight the 
infection even after 

vaccination.   

Interval 
6-12 Mo

Multi -variant 
vaccine



US-FDA meeting June 28,2022

Booster

New vaccine
(Bi- or multi-
Variants)



Åhesitancy
Time from Vaccination  

Variants



NEJM 2023



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

- Additional booster dose for high-risk population or all

Kathy Leung;TheLancet Regional
Health - Western Pacific
2022;21: 100389

Aims: Reduced spreading of infection, reduced symptomatic infection, 
reduced hospitalization, reduced death, creating herd immunity, pandemic exitΧΧΧ.


