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• Burden of covid-19 and future directions 

• 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.)

Covid-19: What’s Next?  

Overview: 



Infected

85%

80%

อู่ฮ่ัน

60%

เดลต้า

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

Mulnuperavir, Anti-inflammation

Covid-19 Vaccination (many platforms)

Flattening pandemic COVID-19                          

โอมิครอน

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  5-7 – Omicron 8 ( 80-90%)

Assume: long-life protection, homogenous population, no variant virus resist to antibody, T cell cross reactivity,   etc

X





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

- Decrease in 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 
SARS‐CoV‐2, a global urgent
public health alert! 



• hesitancy
Time from Vaccination  

Variants



International SARS-CoV-2 genomic surveillance
• The repository uses the genomicsurveillance model to estimate daily growth rates of a variety of SARS-CoV-2 lineages in selected countries1

• Proportions change slowly as variant fitness equalize out and other BA.5* variants have largely disappeared1

• High levels of immunity due to vaccination or from previous infection are creating a selection pressure towards immune-evading variants2

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 variants1

Global latest estimated SARS-CoV-2 variant proportion1 Growth rate of SARS-CoV-2 variants1

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


Voc vac 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):

•Lower disease severity compared to infection   

due to previous SARS-CoV-2 variants

•High 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 agents……)



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;The Lancet Regional
Health - Western Pacific
2022;21: 100389

Depend on:
▪ Types of vaccines and coverage of primary vaccination
▪ Effectiveness of primary vaccination
▪ Duration after primary vaccination (waning of nAb after primary vaccination)
▪ VOC against nAb ( 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

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



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

What’s 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 development….)  

Challenges

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

- Multi-valent immunity (vaccine coverage, hesitancy….)
- Supply of vaccines (inequity….)
- 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



• Burden of covid-19 and future directions 

• 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.)

Covid-19: What’s Next?  

Overview: 
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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 ≥50 years

April 3 – July 30, 2022 (27 US jurisdictions) 

In July 2022, peoples ages ≥50 years with ≥ 2+ booster doses had 
• 12 times lower risk of dying from COVID-19, compared to unvaccinated people and 
• 2 times lower risk of dying than people with 1 booster

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

0 vs 2 vs 3 vs 4 dose





• hesitancy
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;The Lancet Regional
Health - Western Pacific
2022;21: 100389

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



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 

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

• Exposure of interest: Receipt of at least 2 doses of ChAdOx1 (AstraZenaca), 
BNT162b2 (Pfizer) or mRNA-1273 (Moderna) ≥14 days before confirmed infection. 
Data from survey data linked to National Immunisation Management System 
(NIMS) records

Adjusted odds ratios for long COVID symptoms 
≥12 weeks after first infection*

*Comparing matched study participants who were double-vaccinated or unvaccinated (reference group) before infection. Odds ratios adjusted 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 to follow-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

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

• Roughly 50% of these hospitalizations were likely due to Omicron4

• Burden comparable to influenza –for which children are routinely immunized5

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

❑ COVID-19 can cause additional long-term sequelae in children
• 3–6% of children report continued symptoms for >12 weeks6

❑ 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.Available from: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 0–4 Years with Laboratory-Confirmed COVID-19 —COVID-NET, 14 States, March 2020–February 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 –Early Childhood [updated February 28, 2022]. Available from: https://www.cdc.gov/mentalhealth/stress-coping/parental-resources/early-childhood/index.html



Prior infection –no 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. 



• Burden of covid-19 and future directions 

• 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.)

Covid-19: What’s Next?  

Overview: 



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)



• hesitancy
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;The Lancet Regional
Health - Western Pacific
2022;21: 100389

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



Presentation title 33

Bi-valant booster vaccines to  address Omicron

1 Prototype vaccine at authorized booster dose ( 
Homologous or heterologous booster dose)

2 VOC-specific booster candidate to address 
emerging threats

3 Multivariant booster candidates ( coverage 
previous and emerging VOCs)

4 Pan-coronavirus vaccine

Moderna Pfizer 

ACIP Meeting – 1 Sep - Dr. J Millerc & Dr. K Swanson presentation https://www.cdc.gov/vaccines/acip/meetings/slides-2022-09-01-02.html

Wuhan strain plus Omicron strain

https://www.cdc.gov/vaccines/acip/meetings/slides-2022-09-01-02.html


Monovalent vaccine is a vaccine with one 

strain or component of a virus ( Wuhan ). : 

Primary /booster vaccine

Bivalent vaccine is a vaccine with two strains 

or components of a virus.

(Wuhan and Omicron- BA1 and Wuhan 

and Omicron- BA4,5 ): Booster vaccine

Only 2 mRNA vaccines - available

(next- protein….)

Are bivalent vaccines (mRNA vac) more 

effective than monovalent (mRNA vac)?

Initial clinical trials for the updated boosters 

have shown that bivalent COVID-19 boosters:

Provide broader protection against 

COVID-19 illness than monovalent boosters

Lengthen the period of protection from 

severe illness/death, especially from the 

omicron variant.

Both of the bivalent mRNA vaccines have been demonstrated to 

produce improved neutralizing antibody responses to the BA.5, 

BQ.1.1, and XBB variants as compared to the original vaccines 

(encoding S protein from the original strain of SARS-CoV-2) while 

maintaining excellent neutralizing capability against the original strain. 



4th Dose (2nd Booster) with mRNA-1273.214 Resulted in Higher nAb Titers against 
Omicron BA.4/BA.5 Across Age Groups, Including ≥65-Year-old, than mRNA-1273 

35



Bi-valent booster ( Wuhan and Omicron BA4,5)

Bi-valent booster ( Wuhan and Omicron BA 1)



Early Estimates of Bivalent BA.4/5 mRNA Booster Effectiveness 
Against Symptomatic SARS-CoV-2 Infection in the US

0 20 40 60 80 100

Overall (≥ 2 weeks since bivalent booster dose)

0-1 month since bivalent booster

2-3 months since bivalent booster

Overall (≥ 2 weeks since bivalent booster dose)

0-1 month since bivalent booster

2-3 months since bivalent booster

Overall (≥ 2 weeks since bivalent booster dose)

0-1 month since bivalent booster

2-3 months since bivalent booster

Relative Vaccine Effectiveness (%, 95% CI)

SGTF: Reduction or failure of spike gene (S-gene) amplification in real-time reverse transcription–polymerase chain reaction; SGTP: S-gene target presence; ICATT: Increased Community Access To Testing program; 
Link-Gelles R et al. MMWR Morb Mortal Wkly Rep. ePub: 25 January 2023. DOI: http://dx.doi.org/10.15585/mmwr.mm7205e1

Omicron BA.5– and XBB/XBB.1.5–Related Sublineages Among Immunocompetent Adults

CDC Variants & Genomic Surveillance
https://covid.cdc.gov/covid-data-tracker/#variant-proportions

December 1, 2022-January 13, 2023

18-49 

years

50-64 

years

≥65 

years
32 (21-40) 42 (26-54)

55 (42-65) 50 (24-68)

37 (28-44) 43 (29-55)

39 (30-46) 38 (24-50)

54 (43-63) 45 (25-60)

43 (36-49) 40 (28-50)

39 (30-46) 38 (24-50)

54 (43-63) 45 (25-60)

43 (36-49) 40 (28-50)

Circulating SARS-CoV-2 variants were classified by SGTF (BQ.1.1, BQ.1, BF.7, and other BA.4 

and BA.5 sublineages) and SGTP (XBB.1.5, XBB, BN.1, and other BA.2 sublineages). 

SGTF

(likely BA.5-

related)

SGTP

(likely 

XBB/XBB.1.5

-related)

Relative Vaccine 

Effectiveness

Relative Vaccine Effectiveness was calculated by 

comparing odds of receipt of a bivalent booster dose 

with those of no bivalent booster dose among persons 

who had received 2–4 monovalent vaccine doses. 

29,175
Samples from 

ICATT included 

in the analysis

40% of patients has at least 1 underlying disease including diabetes

https://covid.cdc.gov/covid-data-tracker/#variant-proportions




Vaccine Effectiveness of Bivalent BA.4/5 COVID-19 Vaccine 
Against Hospitalization Among Older Adults Aged ≥65 Years

Image: Flaticon.com; Surie D, et al. MMWR Morb Mortal Wkly Rep. ePub: 16 December 2022. DOI: http://dx.doi.org/10.15585/mmwr.mm715152e2

Sept 1, 2022

Bivalent BA.4/BA.5 COVID-19 mRNA vaccines were 

recommended by ACIP.

Pfizer ≥ 12 years

Moderna ≥ 18 years

Sept 8, 2022

Nov 30, 2022

Study Period

1168 immunocompetent adults aged 

≥65 years admitted for COVID-19-

like illness in the IVY Network (22

hospitals in 18 states)

Test-negative, case-control study

Predominance of Omicron variant 

BA.4/BA.5 and their sublineages

aVE

rVE
Effectiveness against laboratory confirmed 

COVID-19–associated hospitalization

84%
(95% CI: 64-93)

73%
(95% CI: 52-85)

78%
(95% CI: 57-89)

83%
(95% CI: 63-92)

≥2 mo post last 

monovalent
6-11 mo post last 

monovalent

≥11 mo post last 

monovalent

The odds of receiving a bivalent booster dose (after 2, 3, or 4 monovalent doses) 

versus the odds of being unvaccinated (zero doses of any COVID-19 vaccine) 

among hospitalized SARS-CoV-2 cases and control patients

Absolute Vaccine Effectiveness (aVE) 

The odds of receiving a bivalent booster dose (after 2, 3, or 4 monovalent doses) 

versus the odds of not receiving a bivalent booster dose (but receiving 2, 3, or 4 

monovalent doses) among hospitalized SARS-CoV-2 cases and control patients

Relative Vaccine Effectiveness (rVE) 

http://dx.doi.org/10.15585/mmwr.mm715152e2


-40 -20 0 20 40 60 80 100

All subjects

≥ 18 yr

≥ 65 yr

No previous infection

Moderna Booster

Pfizer Booster

All subjects

≥ 18 yr

≥ 65 yr

No previous infection

Moderna Booster

Pfizer Booster

Vaccine Effectiveness (%, 95% CI)

Effectiveness of Bivalent BA.4/5 Booster vs Monovalent Booster Against
Severe Outcomes Caused by Omicron 

Variant Proportions in the State of North 

Carolina During the Study

Monovalent Booster Used
May 25 to August 31, 2022

292,659 boosters in 6,242,259 persons

Bivalent BA.4/5 Booster Used
September 1 to December 8, 2022

1,070,136 boosters in 6,283,483 persons

Vaccine effectiveness in this study indicates the 

additional benefit of receiving the last booster 

(monovalent or bivalent) dose vs only receiving 

previous doses but not the last booster.

Against 

Hospitalization 

or Death

Against 

Hospitalization

Monovalent 

Booster

Bivalent BA.4/5 

Booster

Lin D-Y et al. Effectiveness of bivalent boosters against severe omicron infection. N Engl J Med.2023 DOI: 10.1056/NEJMc2215471



BI-valent mRNA covid-19 vaccines:

Effectiveness of bivalent mRNA booster vaccines in the U.S. in preventing: 

(1) symptomatic SARS-CoV-2 infection during circulation of BA.4/BA.5 and their sublineages

(Link-Gelles et al. 2022); 

(2) COVID-19-associated emergency department or urgent care encounters and 

hospitalizations among immunocompetent adults (Tenforde et al. 2022) 

(3) COVID-19-associated hospitalization among immunocompetent adults aged ≥65 years  

(Surie et al. 2022).

Additionally, observational data suggest that bivalent mRNA booster vaccination provides additional 

protection against symptomatic infection, emergency department/urgent care visits, and hospitalization.  

Simplification of vaccine composition should reduce complexity, decrease vaccine administration errors

Covid-19 vaccines should be

1) Use of the same vaccine strain composition for primary series and booster doses, 

2) Simplification of the COVID-19 immunization schedules: primary vaccination, annual/seasoning

3) Routine periodic strain selection procedures. 







Comparing immunogenicity and efficacy of two different mRNA-based COVID-19 vaccines as a 

fourth dose; six-month follow-up, Israel, 27 December 2021 to 24 July 2022   Barda N; Eurosurveillance 29 September 2022

Results

Immunogenicity:

6 months, IgG levels following Spikevax and 

Comirnaty doses were 1.58-fold  and 1.16-fold 

(95% CI: 0.98–1.37) higher than baseline, 

respectively, and Nab titres were 1.04-fold and 

0.75-fold the baseline, respectively.

Efficacy:
By the end of the study, 70/120 (58.3%) and 
89/154 (57.8%) of the Spikevax and Comirnaty 
vaccine recipients, respectively, contracted SARS-
CoV-2, and 7/108 (6.5%) and 14/140 (10.0%), 
respectively, had substantial disease, though none 
required hospitalisation or medical attendance. 
VE against infection over the entire study period, 
compared with controls vaccinated with three 
doses at least 4 months prior, was similar and not 
statistically significant in both vaccine groups

700 HCW who received three doses of the Comirnaty vaccine at least 4 months prior, were not previously infected with Covid-19 , 

and had anti-RBD IgG < 700 BAU 3 months prior, were assigned to receive either the Comirnaty vaccine or the Spikevax vaccine 

and Control gr.- HCW received only 3 doses)

180 D 
after booster

180 D 
after booster





For maximum effectiveness, individuals who recently had COVID-19 may consider delaying any COVID-19  

vaccination, including the updated booster dose, by 3-6 months from the start of their symptoms or positive test.
Individuals previously infected with a pre-Omicron variant of SARS-CoV-2 retain substantial protection against the Omicron  

variant for at least 6 months in the absence of vaccination.  (CID 2022:75 (15 December) 



Although some scientific uncertainty remains as to the duration of protection against symptomatic disease, 

hospitalization, and death across all age ranges, it appears clear from multiple clinical studies that 

additional boosters restore protection against COVID-19. 

Although the beneficial effect associated with a reduction in hospitalization and death is most 

apparent in older individuals, younger individuals appear to also benefit with a reduction in 

symptomatic disease and health care utilization (Link-Gelles et al. 2022, Tenforde et al. 2022, Surie et al. 

2022). 

Though perhaps not identical, this pattern of response is analogous to that observed with annual 

influenza vaccination, a well-accepted intervention in individuals 6 months of age and older that on 

an average year provides a 10% to 60% in reduction of influenza-like illness (CDC 2022, Treanor 

2016, Minozzi et al. 2022).

Administration of an updated vaccine on an annual basis also appears to be 

reasonable (Townsend et al. 2023). As such, an annual frequency may provide a 

reasonable and practical starting point to implement COVID-19 vaccine 

composition evaluation and recommendations in the U.S. 

US-FDA ACIP meeting 26 Jan 2023
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Interim COVID-19 Immunization Schedule (Updated 10/21/2022)

COVID-19 vaccination guidance-US 

*The bivalent booster dose is administered at least 2 months after completion of the primary series. 
For people who previously received a monovalent booster dose(s), the bivalent booster dose is 
administered at least 2 months after the last monovalent booster dose. 



COVID-19 vaccination guidance-UK (Seasonal Autumn booster)

https://www.gov.uk/government/publications/covid-19-vaccination-autumn-booster-resources/a-guide-to-the-covid-19-autumn-
booster#:~:text=People%20aged%2050%20years%20and,the%20National%20Booking%20Service%20shortly.

Both mRNA vaccines in original and updated bivalent 
versions will be offered as an Autumn booster





CVT: Cerebral venous thrombosis.
1. Abbattista M, et al. J Thromb Haemost. 2021;19(10):2554-2558. 2. Fiolet T, et al. Clin Microbiol Infect. 2022;28(2):202-221. 3. Rosenblum HG, et al. MMWR Morb Mortal Wkly Rep. 2021;70(32):1094-1099. 4. Shimabukuro TT, et al. JAMA. 
2021;325(11):1101-1102.

The Rates of Rare Adverse Events Remain Low for mRNA Vaccines Compared 
With Other Vaccine Platforms

Cerebral venous thrombosis has a 

decreased reporting rate in BNT162b2 compared
to non-replicating viral vector vaccines (AZD1222 

and Ad26.COV2.S) per million individuals1,2

CVT was more prevalent in inactivated vaccines compared with mRNA vaccines1

The rates of anaphylaxis after BNT162b2 or 

mRNA-1273 vaccination currently present minimal 
concern due to a decrease in cases4

Guillain-Barré Syndrome occurs at a 

higher rate after vaccination with Ad26.COV2.S, at 
20.2 cases per million doses administered, while 
there is no increased risk associated with mRNA 

vaccines3

Myocarditis has only been reported in 3.5 

cases per million second doses of mRNA vaccine 
administered, mainly affecting males between 18 

to 29 years of age3
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https://onlinelibrary.wiley.com/doi/epdf/10.1111/jth.15493
https://www.clinicalmicrobiologyandinfection.com/action/showPdf?pii=S1198-743X%2821%2900604-2
https://www.cdc.gov/mmwr/volumes/70/wr/pdfs/mm7032e4-H.pdf
https://jamanetwork.com/journals/jama/fullarticle/2776557




Strategies of Covid-19 vaccination to  address Omicron or another VOCs

Booster covid-19 vaccination:

Annually one update bi-valent booster dose (mono-valent ?) of covid-19 vaccine for persons who 

had previously completed primary covid-19 vaccination with or without booster dose / prior covid-19 

infection and: 
1. Healthy persons age 65 years and over ( or 50 years and over ?)

2. Persons age 18 years and over at higher risk of severe COVID-19 

3. More targeted offer to protect those persons at higher risk of severe COVID-19. 

•Health-care workers and social care workers

•Residents in a care home for older adults and staff working in care homes for older adults

•All adults aged 50 years and over 

•All adults who are household contacts of people with immunosuppression

4. All persons age > 18 years and over   

NOTE:

- Administer a single booster dose at least 6 months (4 months ?) after the last vaccine dose.

- Covid-19 can be administration simultaneously with influenza vaccine

- Persons with a recent SARS-CoV-2 infection may consider delaying a primary series or booster dose by 

6 months ( 3 months ?) from symptom onset or positive test (if infection was asymptomatic). 

- Extra-booster dose may need for person who has severe immunosuppression

Primary covid-19 vaccination:

Primary covid-19 vaccination (2 or 3 doses of vaccine with definite interval) for unvaccinated persons 
age 18 years and over with or without prior covid-19 infection



MASS VACCINATION AND THE MITIGATION OF PANDEMIC WAVES

What’s 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 development….)  

Challenges

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

- Multi-valent immunity (vaccine coverage, hesitancy….)
- Supply of vaccines (inequity….)
- 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



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)



Co-convenors:

www.asiadenguesummit.org |  www.adva.asia

Thank you
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