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Goal of Managing COVID-19 Pandemic

Based on Sarun Charumilind, et al. (2021.03.26). When will the COVID-19 pandemic end? McKinsey&Company. 
https://www.mckinsey.com/industries/healthcare-systems-and-services/our-insights/when-will-the-covid-19-pandemic-end 
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Failure to Contain and Eliminate  
SARS-CoV2
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Progression From Zero Case to Pandemic: Spectrum of Disease Risk

National Research Council 2016. The Neglected Dimension of Global Security: A Framework to Counter Infectious Disease Crises. Washington, DC: The National Academies Press. p18 
https://doi.org/10.17226/21891.
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or

Sporadic

• National pride
• Hubris
• Infodemic of dis-information
• Trust issues:

• Science
• Public authorities
• Media



Points of Intervention to Prevent a Pandemic 

Johns Hopkins Center for Health Security (2017). Technologies to address global catastrophic biological risks
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How to Reduce Transmission
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Non-pharmaceutical Interventions

• Nonpharmaceutical Interventions 
(NPIs) are actions, apart from getting 
vaccinated and taking medicine, that people 
and communities can take to help slow the 
spread of illnesses like pandemic influenza 
(flu). 

• NPIs are also known as community 
mitigation strategies.

CDC (2017). Nonpharmaceutical Interventions (NPIs). https://www.cdc.gov/nonpharmaceutical-interventions/tools-resources/faq-pandemic-flu.html

https://www.weforum.org/agenda/2020/04/covid-19-in-pictures-this-is-what-social-distancing-looks-like/

https://www.usatoday.com/story/news/nation/2020/03/17/coronavirus-social-distancing-creates-sad-
reality-window-visits/5066758002/
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It was created in 1990 by James Reason, a professor at Manchester University, who wanted to shed light on human error and how mishaps 
could be prevented by “a series of barriers.” It’s now used extensively in health care, risk management, aviation and engineering.
The coronavirus version of the Swiss Cheese Model was adapted by Ian M. Mackay, a virologist in Australia. 

Ian M Mackay (2020.12.26). The Swiss cheese infographic that went viral. https://virologydownunder.com/wp-content/uploads/2020/12/SwissCheese-ver3.0_MUG-version.png#main
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Swiss Cheese Model of NPI for Covid-19

It was created in 1990 by James Reason, a professor at Manchester University, who wanted to shed light on 
human error and how mishaps could be prevented by “a series of barriers.” It’s now used extensively in health 
care, risk management, aviation and engineering.
The coronavirus version of the Swiss Cheese Model was adapted by Ian M. Mackay, a virologist in Australia. 

https://consultqd.clevelandclinic.org/how-to-talk-to-your-patients-about-covid-19-precautions/
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Reduce the Number of Severe 
Cases (Find, Test, Trace, Isolate, 
Support)
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https://analysis.covid19healthsystem.org/index.php/2020/07/15/what-do-countries-need-to-do-to-
implement-effective-find-test-trace-isolate-and-support-systems/

Find, Test, Trace, Support

LEGEND [Squares]
Yellow = supply chain capacity
Green = test capacity
Blue = laboratory capacity
Purple = contact tracing capacity
Grey = isolation capacity
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Reducing the number of deaths 
due to COVID-19
(excluding deaths due to non-Covid-19 but who did not access health care in 
hospitals due to fear of getting COVID-19)
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Flattening the Epidemic Curve

https://voxeu.org/article/it-s-not-exponential-economist-s-view-epidemiological-curve
https://en.wikipedia.org/wiki/Flattening_the_curve#/media/File:20200403_Flatten_the_curve
_animated_GIF.gif
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Long Covid

https://www.bbc.com/news/health-54296223

Long COVID is a range of symptoms that 

can last weeks or months after first being 

infected with the virus that causes COVID-

19 or can appear weeks after infection. 

Long COVID can happen to anyone who has 

had COVID-19, even if the illness was mild, 

or they had no symptoms. (CDC)

https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects.html
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NPIs have not been as effective in 
the 2021 wave compared to the 
waves in 2020
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Reasons for less effectiveness of NPIs

• Virus is already present all over Sarawak (urban and rural areas)

• Outbreaks and clusters occur due to superspreaders (individuals) and superspreader or multiplier 

events

• Weddings

• Birthdays

• Parties

• Funerals

• Familiarity

• People do not use mask at workplaces

• No strict Movement Control Order in place

• One case can have 50-100 close contacts (Person under investigation)

• Close contacts have 50-100 secondary contacts (person under surveillance)

• No control of inter-district travel between red/green/red district
23
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7-day moving average for 
Sarawak, Sabah and Labuan 

as at 17 April 2021

Sarawak
Prevalence/1000 pop. Per 
month, from Dec 2020 to 

April (18) 2021
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ICU and Intubated Cases in Sarawak, Jan – Apr 2021
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Role of Vaccines in Controlling 
and Ending Covid-19 Pandemic
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It was created in 1990 by James Reason, a professor at Manchester University, who wanted to shed light on human error and how mishaps 
could be prevented by “a series of barriers.” It’s now used extensively in health care, risk management, aviation and engineering.
The coronavirus version of the Swiss Cheese Model was adapted by Ian M. Mackay, a virologist in Australia. 

Ian M Mackay (2020.12.26). The Swiss cheese infographic that went viral. https://virologydownunder.com/wp-content/uploads/2020/12/SwissCheese-ver3.0_MUG-version.png#main
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Real World Covid-19 Effectiveness
Example from Israel
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https://ourworldindata.org/covid-vaccinations 31



Period Effectiveness in %

Documented 
infection

Symptomatic 
illness

Hospitalisation Severe 
disease

Death

14-20 days after first dose 46 57 74 62 72

21-27 days after first dose 60 66 78 80 84

7 days after first dose to 
end of follow-up

92 94 87 92 NA

Estimated Pfizer-BioNtech Covid-19 vaccine effectiveness for the main outcomes 
and time periods, Israel, 20 Dec 2020 to 1 Feb 2021

• Based on data from Clalit Health Services (CHS), the largest of four integrated health care organizations in 
Israel, which insures 4.7 million patients (53% of the population).

• All persons who were newly vaccinated during the period from December 20, 2020, to February 1, 2021, 
were matched to unvaccinated controls in a 1:1 ratio according to demographic and clinical characteristics.

• Each study group included 596,618 persons. 

Noa Dagan, et al. (2021.04.15). BNT162b2 mRNA Covid-19 Vaccine in a Nationwide Mass Vaccination Setting. N Engl J Med 2021; 384:1412-1423. DOI: 10.1056/NEJMoa2101765
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Covid-19 Vaccines
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Types of coronavirus  
vaccines approach

https://www.sandiegouniontribune.com/new
s/science/story/2020-06-06/race-for-vaccine 36

• Pfizer (RNA)
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https://www.bbc.com/news/health-55274833



Sanjay Mishra. (2020.11.19). How mRNA vaccines from Pfizer and Moderna work, why they’re a breakthrough and why they need to be kept so cold. https://theconversation.com/how-mrna-vaccines-
from-pfizer-and-moderna-work-why-theyre-a-breakthrough-and-why-they-need-to-be-kept-so-cold-150238
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Why keep mRNA supercold?

• The most important challenge for development of a mRNA vaccine remains its 
inherent instability,

• because it is more likely to break apart above freezing temperatures.

• Modification of the mRNA building blocks and development of the particles that 
can cocoon it relatively safely have helped the mRNA vaccines. 

• But this new class of vaccine still requires unprecedented freezer conditions for 
distribution and administration. 

Sanjay Mishra. (2020.11.19). How mRNA vaccines from Pfizer and Moderna work, why they’re a breakthrough and why they need to be kept so cold. https://theconversation.com/how-mrna-vaccines-
from-pfizer-and-moderna-work-why-theyre-a-breakthrough-and-why-they-need-to-be-kept-so-cold-150238
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Traditional and accelerated vaccine-development pipelines.

Traditional vaccine development can take 15 years or more, starting with a lengthy discovery phase in which vaccines 
are designed and exploratory preclinical experiments are conducted. This is usually followed by a phase in which more 
formal preclinical experiments and toxicology studies are performed and in which production processes are developed.

Krammer, F. (2020.09.23). SARS-CoV-2 vaccines in development. Nature 586, 516–527 (2020). https://doi.org/10.1038/s41586-020-2798-3
41

IND = Investigational new drug application
BLA = Biologics License Application  



Operation Warp Speed (USA)

• Operation Warp Speed (OWS) is

• a public–private partnership initiated by the U.S. government to 

• facilitate and accelerate the 

• development, 

• manufacturing, and 

• distribution of COVID-19 vaccines, 

• therapeutics, and 

• diagnostics.

• The first news report of Operation Warp Speed was on April 29, 2020 and the program was 
officially announced on May 15, 2020.

• The program was initially being funded with $10 billion,with additional funds allocated through 
BARDA.

• Funding was increased to about $18 billion by October 2020.

42
https://en.wikipedia.org/wiki/Operation_Warp_Speed



History of How the US Government had to Assume 
Responsibility for Vaccine Adverse Effects

• During the mid-1970s, there was an increased focus on personal health and more people became 

concerned about vaccine safety. 

• Several lawsuits were filed against vaccine manufacturers and healthcare providers by people 

who believed they had been injured by the diphtheria, pertussis, tetanus (DPT) vaccine.

• Damages were awarded despite the lack of scientific evidence to support vaccine injury claims.

• As a result of these decisions, liability and prices soared, and several vaccine manufacturers 

halted production. 

• A vaccine shortage resulted and public health officials became concerned about the return of 

epidemic disease. 

• To reduce liability and respond to public health concerns, Congress passed the National Childhood 

Vaccine Injury Act (NCVIA) in 1986. 

43
CDC (2020.09.09). Overview, History, and How the Safety Process Works. https://www.cdc.gov/vaccinesafety/ensuringsafety/history/index.html



Flowchart for the Emergency Use Listing (EUL) Process by the WHO

• PEG- Product 
Evaluation 
Group

• LOQ – List of 
Questions

• TAG-EUL -
Technical 
Advisory Group 
for Emergency 
Use Listing 

WHO (2020.12.14). Emergency use listing procedure. https://www.who.int/publications/m/item/emergency-use-listing-procedure 44



List of activities during 
the three phases of 
the Emergency Use 
Listing (EUL) 

WHO (2020.12.14). Emergency use listing procedure. https://www.who.int/publications/m/item/emergency-use-listing-procedure 45
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https://ourworldindata.org/covid-vaccinations

203.93 million people in 
the world have been fully 
vaccinated as at 18 April 
2021
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https://www.economist.com/graphic-detail/2021/04/15/in-clinical-and-real-world-trials-chinas-sinovac-underperforms
48



Coronavirus variants of concern

Aylin Woodward (2021.03.13). One chart shows how well COVID-19 vaccines work against the 3 most worrisome coronavirus variants. https://www.businessinsider.com/covid-19-
vaccines-efficacy-variants-south-africa-uk-brazil-2021-3
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COVID-19 vaccine efficacy against variants

Aylin Woodward (2021.03.13). One chart shows how well COVID-19 vaccines work against the 3 most worrisome coronavirus variants. https://www.businessinsider.com/covid-19-
vaccines-efficacy-variants-south-africa-uk-brazil-2021-3
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Minor Adverse Reactions
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Minor Types of Adverse Reactions Reported

• For both vaccines, detailed review of all reports has found that the overwhelming 
majority relate to 

• injection-site reactions

• (sore arm for example) and 

• generalised symptoms 

• such as a ‘flu-like’ illness, headache, chills, fatigue (tiredness), nausea 
(feeling sick), fever, dizziness, weakness, aching muscles, and rapid 
heartbeat. 

• Generally, these happen shortly after the vaccination and are not associated with 
more serious or lasting illness. 

Medicines and Healthcare Products Regulatory Agency. Coronavirus (covid-19) vaccine adverse reactions. 2021. https://www.gov.uk/government/publications/coronavirus-covid-19-vaccine-
adverse-reactions Accessed on 25 Feb 2021 53

https://www.gov.uk/government/publications/coronavirus-covid-19-vaccine-adverse-reactions


Minor Adverse Reactions

• These types of reaction reflect the acute immune response triggered 
by the body to the vaccines,

• are typically seen with most types of vaccine and tend to resolve 
within a day or two.

• The nature of reported suspected ADRs across all ages is broadly 
similar, 

• although, as seen in the clinical trials and as is usually seen with 
other vaccines, they may be reported more frequently in younger 
adults. 

Medicines and Healthcare Products Regulatory Agency. Coronavirus (covid-19) vaccine adverse reactions. 2021. https://www.gov.uk/government/publications/coronavirus-covid-19-vaccine-
adverse-reactions Accessed on 25 Feb 2021 54

https://www.gov.uk/government/publications/coronavirus-covid-19-vaccine-adverse-reactions


Major Adverse Reactions
• Deaths, 

• Anaphylaxis, and 

• Blood clots.
55



Deaths in Norway

• On January 14, 2021 the Norwegian Medicines Agency (Noma) reported that 23 
people had died after receiving their first dose of the Pfizer/BioNTech vaccine. 

• Those who died were described as having severe underlying health conditions 
and were all aged 75 or over.

• (The number of deaths has since risen to 33, out of about 55,000 people who 
have received the first dose of the vaccine in the country.)

• The deaths made international headlines, raising alarm that the (typically mild) 
side effects of the vaccine could cause the elderly who receive it to die

Grace Browne (2021.01.26). Norway’s elderly Covid-19 vaccine deaths aren’t what they seem. https://www.wired.co.uk/article/norway-deaths-coronavirus-vaccine56



Deaths in Norway

• On January 19, 2021, the Norwegian Institute of Public Health released a statement 
saying that no link had been established between Pfizer/BioNTech's vaccine and any 
post-vaccination deaths in the country. 

• In Norway, an estimated 45 people die in nursing homes or similar institutions every day. 

• The country also has a low threshold for reporting adverse vaccination reactions, 
encouraging healthcare providers to report possible reactions even when any causal 
relationship is very unclear. 

• The World Health Organisation (WHO) echoed the sentiment in a statement on January 
22, saying that it saw no evidence that the vaccine had contributed to the deaths. 

Grace Browne (2021.01.26). Norway’s elderly Covid-19 vaccine deaths aren’t what they seem. https://www.wired.co.uk/article/norway-deaths-coronavirus-vaccine57



How often do we see anaphylaxis?

https://www.oakbrookallergists.com/2021/01/07/allergic-reactions-to-pfizer-covid-19-vaccine/
Oak Brook Allergist (2021.01.07). New Study on Allergic Reactions to the Pfizer COVID-19 Vaccine
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https://www.oakbrookallergists.com/2021/01/07/allergic-reactions-to-pfizer-covid-19-vaccine/


https://www.ema.europa.eu/en/news/astrazenecas-covid-19-vaccine-ema-finds-possible-link-very-rare-cases-unusual-blood-clots-low-blood
59



Cerebral venous thrombosis: a retrospective cohort study of 
513,284 confirmed COVID-19 cases and a comparison with 
489,871 people receiving a COVID-19 mRNA vaccine

• Using an electronic health records network we estimated the absolute 

incidence of cerebral venous  thrombosis (CVT) in the two weeks 

following: 

• COVID-19 diagnosis (N=513,284), or 

• influenza (N=172,742), or 

• receipt of the BNT162b2 or mRNA-1273 COVID-19 vaccines 

(N=489,871)

Maxime Taquet, et al. (2021.04.15). Cerebral venous thrombosis: a retrospective cohort study of 513,284 confirmed COVID-19 cases and a comparison with 489,871 people 
receiving a COVID-19 mRNA vaccine. https://osf.io/a9jdq/ 60



Incidence of CVT (A) and PVT (B) per million people in the two weeks 
after different health events. 

Mortality was 20% Mortality was 18.8%

• The incidence of CVT observed across the entire health records network was 0.41 per million people over any 2-week period.
• An antibody against platelet factor 4, which provokes blood clotting and consumes platelets, has been identified in patients who

experienced the clots
• Around 30% of cerebral venous thrombosis events in covid-19 patients were in patients aged under 30

Maxime Taquet, et al. (2021.04.15). Cerebral venous thrombosis: a retrospective cohort study of 513,284 confirmed COVID-19 cases and a comparison with 489,871 people receiving a COVID-19 mRNA vaccine. 
https://osf.io/a9jdq/

The numbers in parentheses on the right of each bar represent the 95% confidence intervals. Data for the ChAdOx1 nCoV-19 vaccine are presented 
for reference and inferred from the European Medicines Agency data (posted 7 April 2021).
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https://www.visualcapitalist.com/wp-
content/uploads/2021/02/attitudes-
covid-19-vaccines-full.html
Accessed on 24 Feb 2021 65

Vaccine supporter (will get the 
Covid-19 vaccine) = 66%

Vaccine Hesitant (not sure 
whether they will get the vaccine)  
=12%

Vaccine obligated (will only get 
the vaccine if necessary for travel, 
school, work, etc) = 11%

Vaccine skeptical (won’t get 
Covid-19 vaccine) = 11%
Out of this, 

Antivaxxer (won’t get any  
vaccines in general) = 1.4%

https://www.visualcapitalist.com/wp-content/uploads/2021/02/attitudes-covid-19-vaccines-full.html
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Projected manufacturing capacity 
by end of 2021 of lead companies 
producing coronavirus disease 
2019 vaccines. 

Vaccine courses are assumed to require two 
doses, except for CanSino, which proposes to 
be one dose per course. 
Johnson & Johnson/Janssen’s vaccine 
candidate is being tested for both a one dose 
and two doses course, but for purposes of 
this study’s analysis, is assumed to be a two 
dose course vaccine. 

CEPI=Coalition for Epidemic Preparedness 
Innovations

So Anthony D, Woo Joshua. (2020.12.07). Reserving coronavirus disease 2019 vaccines for global access: cross sectional analysis BMJ 2020; 371 :m4750 67
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Stanley Plotkin
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