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How to buy something the whole world thinks it needs, 
at a time when nobody knows what will work, 

and when nothing is available for sale anywhere?

And upon securing it, convince everyone that they need it... 3 times! 



Disclaimer:

The views and opinions expressed herein are those of the presenter, and do not necessarily represent the 
policies or views of his organisation, the committees or groups that he belongs to, or the individuals whom he 
is affiliated with. While steps have been taken to ascertain that the information presented is correct, the 
presenter cannot be held responsible for the results obtained from any use of the information therein.    



Today, Singapore is one of world’s best 
vaccinated countries

Covid-19 trivia
At the peak, we were vaccinating 
~1% of our population every day

Total population vaccinated: 93%
(or 96% of eligible population)
Population boosted: 79%

Almost exclusively mRNA vaccines
• Highest neutralising Ab levels
• High vaccine efficacy, including against number 

of variants of concern
• Very good safety profile 



What this means for us?
We have begun to live 
safely with Covid-19…

Straits Times: Jan 2022 Straits Times: Apr 2022



How did Singapore decide 
so quickly?

How did we persuade 
the population to step 

up for the jab?What are we 
planning next? 

How did we choose the 
“best” vaccines?
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How did Singapore decide 
so quickly?

What I’ll talk about first…



Apr 2020

“When a safe and effective vaccine becomes available, make sure we are one 
of the first to get it.”

1. Be clear about the Mission

Apr 2021

“Our job is to avert serious illness in the elderly and vulnerable, so as to 
prevent deaths and preserve hospital capacity.”

How did Singapore 
decide so quickly?



“Our job is to avert serious illness in the elderly and vulnerable, so 
as to prevent deaths and preserve hospital capacity.”

At peak of Delta wave, 
our death rate was 1/3 
that of the US

At peak of Omicron 
wave, our death rate 
was 1/5 that of the US

MOH, Jun 2022

Averted 33,000 serious infections
Kept 112,000 out of hospital

Straits Times, Feb 2022



Apr 2020

“When a safe and effective vaccine becomes available, make sure we are one 
of the first to get it.”

1. Be clear about the Mission

Apr 2021

“Our job is to avert serious illness in the elderly and vulnerable, so as to 
prevent deaths and preserve hospital capacity.”

Apr 2022

“We need to be ready for future variants, in case current vaccines no longer 
do the job.”

kia-su

kia-si

kia-su + kia-si

How did Singapore 
decide so quickly?



TxVax

Scientific & technical advisory panel for Covid-19 vaccines & therapeutics

2. Task organise to get the job done

How did Singapore 
decide so quickly?

PG(V&T): Planning Group for Vaccines & Therapeutics

National strategy & planning for vaccine & therapeutics access & portfolio

EC19V: MOH Expert Committee for Covid-19 Vaccines

Medical advisory panel to MOH for deployment of vaccines in national vaccination 
programme



TxVax

PG(V&T) MOH

Strategy & 
planning Procurement

EC19V

Deployment

HSA

Scientific 
review

Regulatory 
approval

Medical 
advisory

3. Streamline decision making

How did Singapore 
decide so quickly?



How did we choose the 
“best” vaccines?
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Covid-19 vaccine landscape

In Apr 2020, ~70 known projects
Historically, 1:10 chance of successful vaccine

How did we choose 
the “best” vaccines?

By Jul 2021, ~290 projects, 105 in clinical 
trial, 8 with WHO Emergency Use Listing 
(EUL)    

BS



Sinovac
Sinopharm
Bharat
Valneva

Novavax
Sanofi
UQ-CSL
Vaxine
Clover

Oxford-AZ
J&J
CanSino
Gamelaya
ReiThera

BioNTech-Pfizer
Moderna
Arcturus
Imperial College 
Curevac

InovioCodagenix

Covid-19 vaccine landscape
~10 different vaccine formats, more than half of which had never been previously 
used in man. More than half of vaccine companies had never made or sold vaccines. 

How did we choose 
the “best” vaccines?
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Non-replicating 
viral vectors

Human

Adenovirus 5 

CanSino

Stabilitech; 
Vaxart

Altimmune

Adenovirus 26

J&J

Gamelaya

Non-Human

Chimpanzee

Oxford/AZ

Gorilla

ReiThera

Replicating 
viral vectors

Measles

Merck/Thermis

VSV

Merck/IAVI

Influenza

HK University

Bharat Biotech

Covid-19 vaccine landscape
Even within a single vaccine format, there were different technology platforms. 
In Jun 2020, this was the spread of viral vector Covid-19 vaccines:  

How did we choose 
the “best” vaccines?



• Vaccine design, adjuvant, vector, formulation
• Safety: preclinical, clinical 
• Preclinical efficacy: in vitro, in vivo
• Clinical endpoints: immunogenecity, vaccine efficacy
• Accessibility by Singapore

• Size of company / track record 
• Clinical trial experience
• Regulatory experience
• Scalability of production
• Robustness of supply chain

What TxVax looked at:
When we first started:

As we learnt more:

How did we choose 
the “best” vaccines?

• Immune-bridging vs real world efficacy
• VE against variants, boosters
• Rare severe adverse events
• Paeds formulations
• Multivalent & pan-coronavirus vaccines

Today:



• Vaccine design, adjuvant, vector, formulation
• Safety: preclinical, clinical 
• Preclinical efficacy: in vitro, in vivo
• Clinical endpoints: immunogenecity, vaccine efficacy
• Accessibility by Singapore

• Size of company / track record 
• Clinical trial experience
• Regulatory experience
• Scalability of production
• Robustness of supply chain

What TxVax looked at:
When we first started:

As we learnt more:

How did we choose 
the “best” vaccines?

• Immune-bridging vs real world efficacy
• VE against variants
• Rare severe adverse events
• Boosters, paeds formulations, variant-specific vaccines
• Multivalent & pan-coronavirus vaccines

Today:

Covid-19 trivia
TxVax has conducted ~250 meetings with some 50 
companies & academic groups from the time it was formed



Hedging risks

We took investment portfolio approach: 
• Diversified our bets across different risk categories
• Reviewed & rebalanced portfolio every time new data became 

available

Risk categories
• Vaccine format
• “1st to gate” vs “Best-in-class”
• Big vs small company
• Supply chain uncertainty

BS

How did we choose 
the “best” vaccines?



2 x mRNA

1 x Inactivated

1 x Protein subunit

2 x Adenoviral 

vector

Sinovac

(China)

Imperial College

(UK)

Moderna

(US)
BioNTech-Pfizer

(Germany)

Bharat 

(India)

UQ-CSL

(Aust)
Sanofi (France)

Clover (China) 

Novavax (US)

Vaxine (Aust)

J&J (US) 

Oxford-AZ (UK)

CanSino (China)

Reithera (Italy)

Sinopharm

(China)

Valneva

(France)

Arcturus

(US-SG)

What we kept warm on the plate (Sep 2020):
How did we choose 
the “best” vaccines?



What was done differently?

• Hedging risks with portfolio  
• Pooling risks (COVAX)
• Advance procurement agreements
• Rolling regulatory review
• Immune-bridging data
• Real world evidence
• From mouse to man?

… this isn’t how drugs are typically developed, approved 
or procured in the highly regulated medical industry. 

How did we choose 
the “best” vaccines?
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Apr 2020
TxVax formed

Jun 2020
1st APA signed

Dec 2020 Feb 2021 May 2022

Pfizer-
BioNTech

Moderna

Sinovac

Vaccine milestones for Singapore

Sep 2020
2nd APA signed

How did we choose 
the “best” vaccines?



It wasn’t just vaccines…

• Regen-COV (Regeneron)
• Remdesivir (Gilead)
• Sotrovimab (Vir-GSK)
• Molnupiravir (Merck)
• Evusheld (AZ)
• Paxlovid (Pfizer)
• (Hydroxychloroquine)
• (Ivermectin)

Straits Times, Jan & Feb 2022

How did we choose 
the “best” vaccines?



How did we persuade 
the population to step 

up for the jab?

Jabbing SG
What I’m going to talk 

about next…
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Source: MOH, 20 July 2021

How did we persuade 
the population to step 

up for the jab?

It was easy to get started…

but a large number of vulnerable elderly held out: 
Did not trust mRNA vaccines, vaccine-hesitant, anti-vaxers, unable to access 
vaccination centre

Straits Times: Jul 2021



• Provide facts, Counter fake news 
• Medical expert opinion
• Social & alternative media

• Facilitate access to vaccines
• Provide vaccine choices
• Vaccine differentiated measures
• Concept of living with Covid-19
• Travel bug 

How did we persuade 
the population to step 

up for the jab?

Public education & policy



How did we persuade 
the population to step 

up for the jab?

Writing & posting about vaccines…



How did we persuade 
the population to step 

up for the jab?

Writing & posting about vaccines…

Going viral…



How did we persuade 
the population to step 

up for the jab?

Working with social media influencers



Communicating through art

MCI, Mar 2021

How did we persuade 
the population to step 

up for the jab?

“

”



What are we 
planning next? 

Jabbing SG
And finally…

BS



What’s next?
• Waning immunity: Boosters & dosing intervals
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What are we 
planning next? 

July 2022July 2021

Dealing with variants

d o



What are we 
planning next? 

26 July 2022

Omicron variant sublineages

o

• Transmissibility
• Virulence
• Immune evasion & 

vaccine breakthru
• “Genetic fitness”



What are we 
planning next? 

Next gen vaccines

• Bivalent vaccines 
Moderna, Pfizer-BioNtech, Novavax, Sanofi

• Oral & nasal administered vaccines
CanSino, Vaxart, Oramed

• New vaccine formats, including 
pan-Corona & pan-sarbecoviruses
Codagenix, Girtstone,  Icosavax, VBI, EnGeneIC

• Local efforts
Arcturus, ACM Biolabs, Duke-NUS

BS



What are we 
planning next? 

Vaccine Development Clinical Trials Manufacturing Fill & Finish

Building local capacity 
From R&D to filling vials



Jabbing SG
Distilling the key lessons learnt…

BS

1. In times of uncertainty, be clear of the 
mission

2. Task organize for the job at hand

3. Short-cut decision making

4. Maintain flexibility & fluidity

5. Keep sight of the next lap



Core Group & Secretariat of TxVax



Thank you for your attention
and do go for your jab when it is due


