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• End and Burden of Covid-19 

• Strategies for Prevention and Control of Covid-19 

Covid-19: What’s Next?  

 
Overview: 



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

The higher the population immunity 

and vaccination rate, 

the lower the number of 

hospitalizations and deaths2 

COVID-19, coronavirus disease 2019; R0, basic reproduction number.

1. Pandemic Influenza_Risk Management_Interim Guidance_Jun 2013 WHO Available at: https://www.icao.int/APAC/Meetings/2014%20CAPSCAAP7/Pandemic%20Influenza_Risk%20Management_Interim%20Guidance_Jun%202013%20WHO.pdf 

Accessed February 2024. 2. Getting to and Sustaining the Next Normal A Roadmap for Living with COVID, March 2022. Available at: https://rockefellerfoundation.org/wp-content/uploads/2022/03/Getting-to-and-Sustaining-the-Next-Normal-A-Roadmap-for-

Living-with-Covid-Report-Final.pdf. Accessed February 2024. 

- Non-pharmacologic interventions

- COVID-19 vaccination (many platforms)

- Effective treatment: Remdesivir, 

Nirmatrelvir with Ritonavir, Molnuperavir, 

Anti-inflammatory

Flattening COVID-19 pandemic                          



1. Williams BA, et al. NPJ Vaccines. 2023;8(1):178. 2. World Health Organization Weekly Update August 2022. Available  at: https://www.who.int/publications/m/item/weekly-epidemiological-update-on-COVID-19---17-august-2022 

Accessed February 2024. 3. Clarke KEN, et al. MMWR Morb Mortal Wkly Rep. 2022;71(17):606-609.

>676 MILLION2 >6.8 MILLION2

Seroprevalence of infection-induced SARS-CoV-2 antibodies,* by 

age group – United States, Sept 2021–Feb 20223

*Error bars represent 95% CI at each time point.

The COVID-19 pandemic remains unpredictable 

and continues to evolve, with the ongoing 

burden of disease impacting governments, 

populations, healthcare systems, and 

economies1

COVID-19 cases reported weekly by WHO Region, 
and global deaths as of 14 August 20222

COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; WHO, World Health Organization.

https://www.who.int/publications/m/item/weekly-epidemiological-update-on-COVID-19---17-august-2022%20Accessed%20February%202024
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-COVID-19---17-august-2022%20Accessed%20February%202024


COVID-19, coronavirus disease 2019.

Ioannidis JPA. Eur J Clin Invest. 2022;52:e13782.

aBased on proportion of person- years lost.
bCounting a total of 3 seasons, for a fair comparison against pandemic circles.

Global death burden of major 20th and 21st century pandemics and of seasonal influenza
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COVID-19, coronavirus disease 2019.

1. Tamer Oraby, Sci Rep 2021;11:3354. 2. Onyeaka H, et al. Science Progress 2021;104(2):1–18.

Telehealth might become 

the new normal

Effects of Global Lockdown2

• Proactive surveillance via large scale PCR-

testing and digital real-time contact tracing

• Medical care management to protect high-risk 

individuals

• Travel restrictions across national and 

international borders

• Physical distancing, mask wearing and 

handwashing

• Re-implementation of regional lockdowns in 
cases of endemic outbreak 

Lockdown Period1



COVID-19 Herd Immunity in the Absence of a Vaccine: An Irresponsible 

Approach

- It results in a large loss of life, more severe disease, and long-term harm

- It results in endemic disease, not the absence of disease, with ongoing harm

- Protecting large vulnerable groups becomes nearly impossible, as they cannot 

safely participate in society where disease is endemic

- Reinfection undermines immunity, especially because the disease can be more 

severe in subsequent infections

- Containing the virus has been successful in dozens of countries, while attempting 

herd immunity has failed with a high cost. (suppressing the disease gives 

time for development of treatments and vaccines)

- Various uncertainties associated with a novel virus

COVID-19, coronavirus disease 2019.

Khalife J. Epidemiol Health 2021;43:e2021012. 

Reasons why a strategy that aims to reach herd immunity against COVID-19 

in the absence of a vaccine is largely irresponsible:



COVID-19 Vaccines
“ Faster Way, Safety and Equity”

COVID-19, coronavirus disease 2019; WHO PQ, World Health Organization prequalification; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.

1. Kim JH, et al. Nat Med. 2021;27(2):205-211. 2. Cohen J. Science. 2020;368(6486):14-16. 3.. Funk CD, et al. Viruses. 2021;13(3):418.

The next steps for a COVID-19 vaccine1



COVID-19, coronavirus disease 2019; DDA, direct acting antiviral.

1. Getting to and Sustaining the Next Normal A Roadmap for Living with COVID, March 2022. Available at: https://rockefellerfoundation.org/wp-content/uploads/2022/03/Getting-to-and-Sustaining-the-Next-Normal-A-Roadmap-for-Living-with-Covid-

Report-Final.pdf. Accessed February 2024. 2. Adjei S, et al. MMWR Morb Mortal Wkly Rep. 2022;71(37):1182-1189. 3. Figure adapted from the Economist. Available at: https://www.economist.com/graphic-detail/2022/07/07/covid-19-vaccines-saved-

an-estimated-20m-lives-during-their-first-year  Accessed February 2024. 4. Watson OJ, et al. Lancet Infect Dis. 2022 Sep;22(9):1293-1302.

COVID-19 Vaccines

The global COVID-19 death toll would be more than double by now without vaccines
Tens of millions of lives were saved globally last year from COVID-19 vaccines

Vaccines are powerful tools

Vaccination start

Based on official reported COVID-19 deaths, a 

mathematical modelling estimated that 

vaccinations prevented 19.8 million deaths from 

COVID-19, representing a global reduction of 63% 

in total deaths during the first year of COVID-19 
vaccination4

Actual 
death

Deaths 

averted by 
vaccine

https://rockefellerfoundation.org/wp-content/uploads/2022/03/Getting-to-and-Sustaining-the-Next-Normal-A-Roadmap-for-Living-with-Covid-Report-Final.pdf.%20Accessed%20February%202024
https://rockefellerfoundation.org/wp-content/uploads/2022/03/Getting-to-and-Sustaining-the-Next-Normal-A-Roadmap-for-Living-with-Covid-Report-Final.pdf.%20Accessed%20February%202024


Vaccination or infection do not always guarantee effective 

immune responses; and durability and adequacy to prevent from 

newer variants and prevent serious clinical outcomes carries 

substantial uncertainty.

Vaccine effectiveness (VE) against severe disease continues to 

be higher and more sustained over time than VE against infection

The booster dose provides significant additional protection 

against infection and severe disease in all ages

Effectiveness of booster vs primary series alone among 
previously uninfected participants2

Hospitalization

Infection

Death

SARS-CoV-2, severe acute respiratory syndrome coronavirus
1. Figure adapted from Infectious Disease Data Repository. Available at: https://surveillance.shinyapps.io/variants/ (accessed November 2023). 2. Lin D, et al. JAMA. 2022; 328(14):1415-1426. doi:10.1001/jama.2022.17876.
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COVID-19, coronavirus disease 2019.1. 

1. COVID-19 vaccine doses. Available at: https://ourworldindata.org/covid-vaccinations Accessed 24 February 2024. 2. Willingness to get vaccinated against COVID-19. Available at: https://ourworldindata.org/grapher/covid-

vaccine-willingness-and-people-vaccinated-by-month Accessed 24 February 2024. 3. Zimmerman T, et al. Vaccine. 2023;41(1):136-144.

Misinformation and COVID-19 Vaccine Hesitancy3

Category Description Number of 

responses

%

Unforeseen future 

effectsa

Worries about unforeseen problems for adults and/or 

children

355 49

Fear of commercial 

profiteeringa

Belief that vaccines are promoted by authorities and 

corporations to advance their financial interests

92 13

Doubting effectivenessa Mistrust of vaccine benefit due to a perceived lack of 

safety, effectiveness, and/or protectiveness

87 12

Preference for natural 

immunitya

Belief that natural exposure achieves safer and longer 

lasting immunity

26 4

Health/scheduling 

barriers

Difficulty getting the vaccine logistically or due to specific 

health problems

96 13

Personal freedom Resistance to governmental mandates, religious beliefs, 

or conspiracy-related theories

156 22

COVID-19 denial The disease is overblown, non-threatening, or a hoax 41 6

Reasons for not getting the COVID-19 vaccine

aVAX scale vaccine attitude.

- Waning immunity

- Waning vaccine effectiveness

- Emergence of novel (more or  less pathogenic) variants 

https://ourworldindata.org/covid-vaccinations
https://ourworldindata.org/grapher/covid-vaccine-willingness-and-people-vaccinated-by-month
https://ourworldindata.org/grapher/covid-vaccine-willingness-and-people-vaccinated-by-month




COVID-19 illness: A clinical–therapeutic staging proposal

ARDS, acute respiratory distress syndrome; COVID19, coronavirus disease 2019; CRP, C-reactive protein; LDH, lactate dehydrogenase; SIRS, systemic inflammatory response syndrome.

Bhimraj A et al. Clin Infect Dis. 2020:ciaa478. IDSA Guideline Ver 5.0 www.idsociety.org/COVID19guidelines. (25 Aug 2021) 

Remdesivir (+ baricitinib, others), Molnupiravir, Nirmatrelvir with Ritonavir, Ivermectin (trial) 

Cocktail monoclonal antibody, HyperIVIG (trial), Convalescent plasma (trial)
 

Use with caution: Corticosteroid, IL-6 inhibitor 
(tocilizumab), JAK inhibitors (baricitinib)            

Early diagnosis

High-risk groups

Test and Treat



Oral Nirmatrelvir for high-risk, nonhospitalized, 

unvaccinated adults with COVID-19: 

Phase 3 Randomized Trial1

IV Remdesivir in outpatients with mild 

to moderate COVID-19: 

PINETREE Randomized Study2

COVID-19, coronavirus disease 2019.

1.  Hammond J, et al. N Engl J Med. 2022;386(15):1397-1408. 2. Gottlieb RL, et al. N Engl J Med. 2022;386(4):305-315.



Post-pandemic immunity after immunization and natural infection will maintain 

endemic COVID-19 immunity to human coronaviruses (natural infection): < 1 year1

• Maintain immunity 80–90% 

Natural booster or vaccination

(booster-risk groups– duration ?) 

• New variant of SARS-CoV2 VOC

(New vaccine for specific VOC ?)

COVID-19 vaccine will 

stop pandemic2

Non-pharmacologic interventions: non-restriction?

Effective treatment: Remdesivir, Nirmatrelvir with 

Ritonavir, Molnuperavir

COVID-19 vaccination (many platforms)

SARS-CoV-2 is likely to become the fifth 

endemic common cold virus, causing 

largely asymptomatic infections ?2

COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; VOC, variants of concern.

1. Milne G,et al. Lancet Respir Med. 2021;9(12):1450-1466. 2. Veldhoen M, Simas JP. Nat Rev Immunol. 2021;21(3):131-132. 3. Chansaenroj J, et al.. Sci Rep. 2023;13(1):15595. 

Oct 2022 to Jan 2023, Thailand3



• Lower disease severity compared to infection due to previous SARS-CoV-2 variants1

• High levels of population immunity acquired through vaccination and/or natural 

infection1

Current COVID-19 (Omicron era)

Once a high population immunity threshold (from infection or vaccination) is attained, the pandemic 

transitions to an endemic phase1

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

Despite high vaccination and prior infection rates, immunity may be insufficient to protect from mild infection 

and transmission (even less so, when new variants emerge), but may still markedly decrease serious 

outcomes.1

COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.

Ioannidis JPA. Eur J Clin Invest. 2022;52:e13782.



In May 2023, WHO declared the end to the COVID-19 global health 

emergency, but urged for continued preparedness

WHO has advised that it is now time to move toward the long-term 

management of SARS-CoV-2 as an ongoing health issue, notably due to the 

remaining uncertainties posed by the potential evolution of the virus.

• Sustaining capacities and remaining prepared for future events/outbreaks 

• Integrating COVID-19 vaccination into life course vaccination programs, 

as well as maintaining efforts to increase vaccine coverage for high-priority 

groups

• Strengthening regulatory authorities to support long-term availability and 

supply of vaccines, diagnostics, and therapeutics

WHO advises that all 

partners and States 

Parties dedicate sustained 

attention and resources to 

preparedness and 

resilience for emerging 

threats, including: 

COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; WHO, World Health Organization

World Health Organization. https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic. Accessed 25 Feb 2023. 



The end of the COVID-19 pandemic1 

There are no widely accepted, quantitative definitions for 

the end of a pandemic such as COVID-19.

The end of the pandemic and the transition to endemicity 

may be defined based on:

High proportion (70% ?) of the global population 

having immunity by natural infection or vaccination 

(heterogenicity/new VOC).
• Reduce transmission of SARS-CoV-2, 

cases of COVID-19 and post-COVID-19 

condition and the risk of emergence of 

variants. 

• Reduce morbidity and mortality due to 

COVID-19. 

• Reduce impact on health systems. 

Adjusting public health and 

social measures 

COVID-19, coronavirus disease 2019; PHSM, Public health and social measures; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; VOC, variants of concern; WHO, World Health Organization.

1. Ioannidis JPA. Eur J Clin Invest. 2022;52:e13782. 2. World Health Organization Interim Guidance 30 March 2023. Available at: https://www.who.int/publications/i/item/who-2019-ncov-adjusting-ph-measures-2023.1. Accessed February 2024.

WHO Interim guidance 

Considerations COVID-19 

public health measures 

(30 March 2023)2 

Other considerations:

• Diminished death (normal death toll)

• Lower clinical burden (diminished pressure on health 

systems)

• Reduced actual and perceived personal risk

• Removal of restrictive measures   

• Diminished public attention

https://www.who.int/publications/i/item/who-2019-ncov-adjusting-ph-measures-2023.1


Endemic or Seasonal:
What ‘s mean?  
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4,900
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• COVID-19 10th leading 
cause of death in 20231

– 11th leading cause: flu & pneumonia

• Post-pandemic COVID-19 
burden is comparable or 
higher than flu burden2,3

• 2023–24 COVID-19 burden 
already higher than some 
prior flu seasons2,3
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1.CDC. National Center for Health Statistics. National Vital Statistics System, Provisional Mortality on CDC WONDER Online Database. Available at: http://wonder.cdc.gov/mcd-icd10-provisional.html. Accessed 25 Feb 
2024. 2. CDC.. COVID Data Tracker. Atlanta, GA: U.S. Department of Health and Human Services, 2024, February 02. https://covid.cdc.gov/covid-data-tracker. Accessed 25 Feb 2024. 3. CDC. Disease Burden of Flu. 
Available at: https://www.cdc.gov/flu/about/burden/index.html. Accessed 25 Feb 2024. 

Total hospitalizations

Total deaths

Influenza Seasons (Oct–Apr)

Flu season

Oct-Apr Oct-Sep Oct-Jan

Oct-Apr Oct-Sep Oct-Jan

COVID-19 Still a Top Cause of Morbidity and Mortality

Oct-Apr

Oct-Apr

Full year

Early 

2023-24

Season

COVID-19

Flu season

Full year

Early 

2023-24

Season

http://wonder.cdc.gov/mcd-icd10-provisional.html
https://covid.cdc.gov/covid-data-tracker
https://www.cdc.gov/flu/about/burden/index.html


COVID-19 epidemiological update – 22 

December 2023

COVID-19, coronavirus disease 2019

World Health Organization. https://www.who.int/publications/m/item/covid-19-epidemiological-update---22-december-2023. Accessed 25 Feb 2023. 

COVID-19 epidemiological update – 16 February  

2024



>17,930 

>3420 

>160

COVID-19 continues to pose health risks, including infections, hospitalizations, 
and death globally

*Globally, 93 countries reported COVID-19 cases, 38 reported deaths and 60 reported hospitalisations.

COVID-19, coronavirus disease 2019; WHO, World Health Organization.

World Health Organization. Available at: https://www.who.int/publications/m/item/COVID-19-epidemiological-update---27-october-2023 (accessed November 2023)..

WHO global overview: Events reported globally*

new cases per day 

(25 Sept–22 Oct 2023)

new deaths per day 

(25 Sept–22 Oct 2023)

new hospitalizations per day 

(18 Sept–15 Oct 2023)

STRATEGIES FOR OMICRON VARIANT / NEW VOC 

• Interruption of SARS-CoV-2 variant spread: Maintaining present public health prevention measures, and 

early diagnosis (accuracy) and timely quarantine

• Early diagnosis and Effective treatment (anti-COVID-19 agents/anti-inflammatory agents……)

• COVID-19 vaccination

Improving COVID-19 vaccine coverage: Primary COVID-19 vaccines and booster doses 

• Developing variant-specific vaccines: (updated COVID-19 vaccine)….. 

https://www.who.int/publications/m/item/covid-19-epidemiological-update---27-october-2023


Death in THailand

ผู้ป่วยทีเ่คยตดิเช้ือ SAR-COV-2 มีความเส่ียงที่จะ
มผีลกระทบทางสุขภาพภายหลงัการป่วยจากโควดิ-19

ประมาณ

~24%
ของผูป่้วยโควิด-19 มีภาวะ
Long COVID1-3†‡§

Long COVID*

Global Burden of Disease Long COVID 

Collaborators1†

จากการส ารวจและศกึษาการเกดิอาการ Long COVID หลงัการ
เจ็บป่วยดว้ยโรคโควดิ-19 ทัว่โลก พบวา่....

~3 ใน 5 ราย พบความผิดปกตทิางระบบหายใจ
~1 ใน 2 ราย พบปัญหาเกีย่วกับการปวดตามร่างกาย/อารมณแ์ปรปรวน

จากผลการศกึษาวจิัยต่างๆ พบว่าความเสี่ยงในการเกดิ Long 

Covid สามารถลดลงได้จากการได้รับวัคซีนป้องกันโรคโควิด3-5



• End and Burden of Covid-19 

• Strategies for Prevention and Control of Covid-19 

Covid-19: What’s Next?  

 
Overview: 



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

-        Early effective treatment (anticovid-19 agents/anti-inflammatory agents……)

-      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:

  - Multivalent vaccine candidates  













33
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

Death/100,000 population

Vaccinated



ผลการเปรียบเทยีบประสิทธิภาพของวคัซีนเขม็กระตุ้นชนิด 
2 สายพนัธ์ุ (Bivalent)เทียบกบัวคัซีนชนิดดั้งเดมิในการ
ป้องกนัการป่วยหนักจากสายพนัธ์ุโอมคิรอน

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

ผลการเพิ่มประสทิธิภาพการปอ้งกนัการเจ็บป่วย
หนกัของวคัซีนเข็มกระตุน้ชนิด Bivalent อยูท่ี่
ประมาณ 60% ในขณะท่ีประสทิธิภาพของ
วคัซีนเข็มกระตุน้ชนิดดัง้เดิมอยูท่ี่ 20% 

ฉีดเข็มกระตุน้ Bivalent ประสิทธิ์ภาพในการป้องกันการนอน
โรงพยาบาล

ฉีดเขม็กระตุ้น 
Bivalent 

อัตรากการตดิเชือ้โควดิ19 รุนแรงต้องเข้านอนรักษาตัวใน
โรงพยาบาลในสหรัฐอเมริกาช่วงเดือนมกราคม 2021 ใน
กลุ่มทีไ่ม่ฉีดวัคซนี และฉีดเข็มกระตุน้ 

ไม่ไดฉี้ดวัคซีน

ฉีดวัคซนี 
2เข็ม





Who should get vaccinated and boosted? ( WHO March 2023)
WHO’s Strategic Advisory Group on Immunization (SAGE) updated the recommendations in the context of the circulating 
Omicron variant and high population immunity.  outline three priority groups for COVID-19 vaccination. 

High priority group: 
•Older adults;
•Younger adults with significant comorbidities (e.g., diabetes and heart disease) or severe obesity;
•People, including children aged 6 months and older, with serious immunocompromising
•Pregnant persons;
•Frontline health workers.
For this group, WHO recommends receiving the primary series, first booster and additional booster doses 6 or 12 
months after the last dose, depending on factors such as age and immunocompromising conditions.

Medium priority group: 
•Healthy younger adults - adults without comorbidities under the age of 50 to 60 years 
•Children/adolescents with severe obesity or comorbidities that put them at higher risk of severe COVID-19 infection.
For this group, WHO recommends the primary series and first booster dose. 
Additional booster doses are not routinely recommended. However, health authorities may consider giving additional 
boosters doses when the benefits are warranted and there are no known safety issues. 

•Low priority group: 
•Healthy children and adolescents ages 6 months to 17 years
Countries could consider vaccinating healthy children and adolescents with the primary series based on disease burden, 
cost-effectiveness and other health or program priorities and opportunity costs.



Short-term effectiveness of the XBB.1.5 updated COVID-19 vaccine against 
hospitalisation in Denmark: a national cohort study 
                                                                                                 Christian Holm Hansen; Lancet Infect Dis 2024 Published Online January 5, 2024 

We conducted a cohort analysis using national electronic civil and health registry data to compare COVID-19 hospitalisation rates between 
Oct 8 and Oct 26, 2023, among people older than 65 years living in Denmark on Oct 1, 2023, who had received the vaccine on or after Oct 
1, 2023, compared with those who had not. 



Early COVID-19 vaccine effectiveness of XBB.1.5 vaccine against hospitalisation and admission 
to  intensive care, the Netherlands, 9 October to 5  December 2   C Henri van Werkhoven; Euro Surveill.   2024;29(1):pii=2300703

Table 

Outcome      Age group (years)                 Cases with                   Cases without                 VE (95% CI) COVID-19 hospitalisation
                                                         2023 seasonal vaccination  2023 seasonal vaccination 

                                 ≥ 60                             295                               1,755                                    70.7% (66.6–74.3)

                              60–74                              59                                  681                                      68.3% (58.3–75.9)

                               75–84                             150                                756                                      73.9% (68.5–78.4)

                                  ≥ 85                              86                                  318                                      66.0% (56.4–73.5)
                                                                                                                             
COVID-19 ICU admission 
                                 ≥ 60                                8                                    84                                        73.3% (42.2–87.6)



The Rates of Rare Adverse Events 
Caused by COVID-19 Vaccines

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

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 cases3

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 vaccines2

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 age2
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COVID-19, coronavirus disease 2019; CVT: Cerebral venous thrombosis; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.

1. Abbattista M, et al. J Thromb Haemost. 2021;19(10):2554-2558. 2. Rosenblum HG, et al. MMWR Morb Mortal Wkly Rep. 2021;70(32):1094-1099. 3. Shimabukuro TT, et al. JAMA. 2021;325(11):1101-1102. 4. Ball P. Nature. 2020 May;581(7808):251.

Categories of anti-COVID-19 vaccine tweets and 

more representative tweets (most retweeted)*

Category N (%)

Vaccine safety

Adverse effects 250 (79.89)

New strain of SARS-CoV2 22 (7.03)

Vaccine efficacy

COVID-19 vaccine is ineffective 24 (54.55)

COVID-19 vaccine could work or does not 16 (36.36)

Vaccine importance

It is better to be COVID-19-positive and 

acquire natural immunity

19 (44.19)

Government and pharmaceutical industries 

are allies

24 (55.81)

https://onlinelibrary.wiley.com/doi/epdf/10.1111/jth.15493
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 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 -1 dose  of updated covid-19 vaccination for unvaccinated persons age 18 years and over 

with or without prior covid-19 infection





Figure from Hague and Pant. 2022.1 COVID-19, Coronavirus Disease 2019; VOI, variants of interest

Haque A, Pant Ab. J Autoimmun 2022;127:102792. 2. WHO. Tracking SARS-CoV-2 variants. https://www.who.int/activities/tracking-SARS-CoV-2-variants. Accessed 25 Feb 2024.

Mitigating COVID-19 Now and Beyond

Current VOIs 

(as of 9 Feb 2024)2

• XBB.1.5

• XBB1.16

• EG.5

• BA.2.86

• JG.3

• JN.1

Previous COVID-19 variants

https://www.who.int/activities/tracking-SARS-CoV-2-variants


BCG, tuberculosis vaccine bacillus Calmette-Guerin; COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2

Gong W, et al. Int Rev Immunol. 2023;42(6):393-414.

Current Challenges and Future Strategies

High morbidity and mortality, Effect on world economy

Multivalent vaccine effective against all the variants of SARS-CoV-2 or seasonal 

vaccination similar to the influenza vaccines?

Control the current pandemic and prevent future pandemics due to SARS-CoV-2

Duration of immunity with 

current vaccines

Emergence of variants

Enhanced transmissibility

Compromised immunity

Incomplete detection of 

variants

Efficacy of vaccines in use

Unfair global vaccine 

distribution

Vaccine storage and 

transportation

Antiviral therapies

Non-pharmaceutical interventions

Global genomic surveillance

Universal vaccination

Developing a test to detect all 

variants

Study impact of mutations on 

vaccines

Induction of trained immunity by 

BCG

Functional characterization of 

variants

Fair vaccine distribution

Reduce the risk of emergence of 

new variants



Reflecting on our collective pandemic response as a global community uncovers critical learnings 
to carry forward

What do we 

need to do 

better moving 

forward?

Improved coordination among governments, 

industry, NGOs is needed to more effectively 

address the needs of the global community

Establish proactive funding mechanisms to 

ensure equitable access to critical products 

during a crisis

Better understand behaviors leading to 

vaccine hesitancy and leverage insights to 

develop strategies aimed at increasing uptake

Utilize vast amounts of existing data to inform 

decision making on pandemic policy and response

Bolster health systems’ ability to address public 

health emergencies through access to critical 

products (e.g., PPE, essential medicines) and training

Harmonize global regulatory pathways 

through standardization of requirements to 

enable accelerated time to market for products

Diversify response across preparedness 

tactics, manufacturers, and product 

technologies to help mitigate single-source risks 

Increased surveillance of pathogens with 

pandemic potential could trigger preparations 

earlier, enabling a quicker response

Future Pandemics In Our Lifetime Are Likely

A modern disease: The virulence and global spread is in many respects a function of modern times. Urbanization, mass 

migration, global transport and trade, and overcrowding accelerate the spread of pandemics, which ignore national borders, 

social class, economic status, and even age. 
PPE, personal protective equipment; NGO, non-governmental organization.

1. Williams BA, et al. NPJ Vaccines. 2023;8(1):178. 2. Gong W, et al. Int Rev Immunol. 2023;42(6):393-414. 3. World Health Organization Interim Report May 2023. Available at: https://www.who.int/publications/i/item/WHO-2019-nCoV-EHS_continuity-

survey-2023.1 (accessed February 2024). 

https://www.who.int/publications/i/item/WHO-2019-nCoV-EHS_continuity-survey-2023.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-EHS_continuity-survey-2023.1


Thank you
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