
VACCINE COVID-19

Dr. Jarir At Thobari, DPharm, PhD
1Clinical Epidemiology and Biostatistic Unit (CEBU) 2Indonesia Cochrane Center (ICC)

3Dept. Pharmacology & Therapy Div. Pharmacoepidemiology, Pharmacovigilance & Pharmacoeconomic 

Faculty of Medicine, Public Health & Nursing Universitas Gadjah Mada



Why do we use vaccine?

Vaccines can prevent infectious diseases. Examples of vaccine-
preventable diseases (measles, polio, hepatitis B, influenza and 
many others)

When most people in a community are vaccinated against a 
disease, the ability of the pathogen to spread is limited. This is 
called ‘herd’ or ‘indirect’ or ‘population’ immunity.

When many people have immunity, this also indirectly protects 
people who cannot be vaccinated, such as very young babies and 
those who have compromised immune systems.



van Riel & de Wit.(2020)."Next-

generation vaccine platforms for 
COVID-19".Nature

Immunogens used to develop viral vaccines



Immunogens used to develop viral vaccines



Draft landscape of COVID-19 candidate vaccines (who.int)

Candidate Vaccine COVID (6 January 2021) 

https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines


What does 
immunogenicity 
mean in the 
context of COVID-
19 vaccines?





Nature, Sept 2020; 586, 516–527(2020)

Pengembangan Vaksin Traditional vs.  Vaksin di Era Pandemic
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Why there are so many COVID-19 vaccines in development?

There are many different COVID-19 vaccines in development because it is not yet 
known which ones will be effective and safe

Based on experience, roughly 7% of vaccines in preclinical studies succeed. 
Candidates that reach clinical trials have about a 20% chance of succeeding

Different vaccine types may be needed for different population groups.

For example, some vaccines may work in older persons and some may not, as the 
immune system weakens with older age





Source: Keputusan Menteri Kesehatan RI, 
No. HK.01.07/Menkes/12758/2020            

28 Desember 2020

Jenis Vaksin digunakan di Indonesia
Vaksin COVID-19 yang diproduksi oleh 

• PT Bio Farma (Persero), 

• AstraZeneca,

• China National Pharmaceutical Group 
Corporation (Sinopharm),

• Moderna, 

• Novavax Inc, 

• Pfizer Inc. and BioNTech, 

• SinovacLife Sciences Co., Ltd., 



Vaccine will use in Indonesia

BioNTech–Pfizer 
(BNT162b2)

RNA-based 
vaccine

mRNA encoding spike protein 
(30 μg)

Two doses (day 0,
day 21) Intramuscular

Phase 3 trial 
EUA in US, Europe, UK 
and WHO

Moderna 
(mRNA-1273)

RNA-based 
vaccine

mRNA encoding spike protein 
(100 μg)

Two doses (day 0,
day 28) Intramuscular

Phase 3 trial 
EUA in US and Europe

AstraZeneca & Unic. of 
Oxford (AZD1222)

Adenovirus 
vector (non-
replicating)

ChAdOx1-Sn Cov-19
Nonreplicating chimpanzee 
AdV5 expressing spike protein

Two doses (day 0,
day 21) Intramuscular

Phase 3 trial 

Novavax Protein subunit Full-length recombinant SARS-
CoV-2 glycoprot - Spike protein

Two doses (day 0,
day 21) Intramuscular

Phase 3 trial 

Sinovac Life Sciences Inactivated Vero cell with inoculated SARS-
CoV2  

Two doses (day 0, day 
14) Intramuscular

Phase 3 trial

Sinopharm Inactivated Vero cell for propagation, 
inactivated with β-propiolactone

Two doses (day 0, day 
14, day 21) 
Intramuscular

Phase 3 trial



Phase 1/2 
Trial of Pfizer 
Vaccine 



(Phase 3) 
Safety and 

Efficacy of the 
BNT162b2 mRNA 
Covid-19 Vaccine

Source: Polack FP, et al. N Engl 
J Med 2020; 10 Dec 2020

BNT162b2 is a lipid nanoparticle–formulated, 
nucleoside-modified RNA vaccine

Multinational, placebo-controlled, observer-
blinded, pivotal efficacy trial.

Two doses, 21 days apart, either placebo or 
BNT162b2 vaccine (30 μg per dose).

Study Design and Population



Safety and Efficacy 
of the BNT162b2 

mRNA Covid-19 
Vaccine

Source: Polack FP, et al. N Engl J 
Med 2020; 10 Dec 2020

Inclusion: Adults ≥16 years, healthy or 
had stable chronic medical conditions, 
including but not limited to human 
immunodeficiency virus (HIV), hepatitis 
B or C virus infection

Exclusion: medical history of Covid-19, 
treatment with immuno-suppressive 
therapy, or diagnosis with an 
immunocompromising condition

Study Population = 36,523



Safety and 
Efficacy of the 
BNT162b2 
mRNA Covid-
19 Vaccine

Source: Polack FP, 
et al. N Engl J Med 
2020; 10 Dec 2020



Safety and Efficacy 
of the BNT162b2 
mRNA Covid-19 

Vaccine

Source: Polack FP, et al. N Engl J 
Med 2020; 10 Dec 2020



Safety and 
Efficacy of the 
BNT162b2 
mRNA Covid-
19 Vaccine

Source: Polack FP, 
et al. N Engl J Med 
2020; 10 Dec 2020





Safety and Efficacy 
of the BNT162b2 

mRNA Covid-19 
Vaccine

Source: Polack FP, et al. N 
Engl J Med 2020; 10 Dec 

2020



Unknown from the Pfizer vaccine

Duration of protection

Effectiveness against transmission

Effectiveness or safety among certain high-risk populations, such as children less 
than 16 years of age, pregnant and lactating individuals, and immune-
compromised individuals. 

Benefits of individuals with prior COVID19 infection. But, given there is 
documented reinfection, the FDA stated that previously infected people could 
benefit from vaccination. 



Vaccine Moderna

These vaccines are based on different platforms including mRNA and DNA 
technologies and include viral vectored, subunit, inactivated, and live-attenuated 
vaccines. 

Most COVID-19 candidate vaccines express the spike protein or parts of the spike 
protein, i.e., the receptor binding domain, as the immunogenic determinant. 

Ongoing randomized, stratified, observer-blind, placebo-controlled study, in 99 
sites in the United States. 

Participants (N=30,351) were randomized 1:1 to receive intramuscular injections 
of either 100 μg of mRNA-1273 vaccine (n=15,181) or placebo (n=15,170) on Day 1 
and Day 29 

Vaccines and Related Biological Products Advisory Committee Meeting December 17, 2020 



Study Participants 
Moderna Vaccine 

Phase 3 trial

• Participants were stratified by age and health risk into one of 
three groups: 

• 18 to <65 years of age and not at risk for progression to 
severe COVID-19, 

• 18 to <65 years of age and at risk for progression to severe 
COVID-19, 

• and ≥65 years of age, with the latter two groups consisting 
of 41.4% of the study population. 

• Participants were considered at risk for progression to severe 
COVID-19 if they had underlying comorbidities including 
diabetes, chronic lung disease, severe obesity, significant 
cardiovascular disease, liver disease, or infection with HIV. 

• The study included 24,907 (82.1%) participants considered at 
occupational risk for acquiring SARS-CoV-2 infection, of whom 
7,613 (25.1%) were healthcare workers. 

• The primary efficacy endpoint was efficacy of the vaccine to 
prevent protocol-defined COVID-19 occurring at least 14 days 
after the second dose in participants with negative SARS-CoV-2 
status at baseline

Vaccines and Related Biological 
Products Advisory Committee 
Meeting December 17, 2020 



Efficacy and Safety 
of mRNA-1273 

SARS-CoV-2 Vaccine

Source: Baden LR, et al. N Engl J 
Med 2020; 30 Dec 2020



Efficacy and 
Safety of 
mRNA-1273 
SARS-CoV-2 
Vaccine

Source: Baden LR, et al. N Engl J Med 2020; 
30 Dec 2020



Efficacy and Safety 
of mRNA-1273 

SARS-CoV-2 Vaccine

Source: Baden LR, et al. N Engl J 
Med 2020; 30 Dec 2020



Vaccines and Related Biological Products Advisory Committee Meeting December 17, 2020 



Unknown from the Moderna vaccine

Safety and efficacy over a longer period, in a larger 
population, and in pregnant women and children.

Whether the vaccine protects against asymptomatic 
infection and transmission to unvaccinated persons.

How to care for those who miss the second vaccine dose.



Source: 
Castells MC et al, 
NEJM. 5 Jan 2021



Source: Zhang Y, et al. Lancet 2020;  17 Nov 2020

An inactivated vaccine candidate against COVID-19 
that has shown good immunogenicity in mice, rats, 

and non-human primates with vaccine-induced 
neutralizing antibodies to SARS-CoV-2, which could 
neutralize ten representative strains of SARS-CoV-2

CoronaVac provided partial or complete protection in 
macaques from severe interstitial pneumonia after a 
SARS-CoV-2 challenge, without observable antibody-

dependent enhancement of infection

CoronaVac (Sinovac Life Sciences)

• Inclusion: healthy, aged 18–59 years, consent

• Exclusion: high-risk epidemiology history 
within 14 days before enrolment (contact 
history with someone infected with SARS-CoV-
2); SARS-CoV-2 specific IgG or IgM positive in 
serum; positive PCR test for SARS-CoV-2 from 
a pharyngeal or anal swab sample; axillary 
temperature of more than 37·0°C; and known 
allergy to any vaccine component. 



Safety, tolerability, and 
immunogenicity of an inactivated 

SARS-CoV-2 vaccine in healthy 
adults aged 18–59 years: a 
randomized, double-blind, 

placebo-controlled, phase 1/2 
clinical trial 

Source Zhang Y, et al. Lancet 
17 Nov 2020



Safety 
Phase1/2



Immunogenicity 
(Sinovac Vaccine)



Phase III 
(Sinovac Vaccine)

Healthy participants and/or with clinically controlled 
disease, 

Both genders, 18 years of age or older, 

Working as health professionals performing care in 
units specialized in direct contact with people with 
possible or confirmed cases of COVID-19

• Brazil (9,000)

• Chile (3,000)

• Indonesia (1,620)

• Turkey (13,000)

• Bangladesh (4,000)

Multi 
countries 

clinical trial



Nasopharyngeal 
swab

Phase 3 Clinical Trial



Results of Phase 3 
(Sinovac Vaccine)

No official publication

From media: interim data from a late-stage trial 
in Turkey showed that the vaccine was 91.25% 
effective

Approved EUA in China: vaccinate medical staff 
and essential workers and another high-risk 
group

Hongkong, Indonesia, Philippine, Singapore, 
Thailand, Turkey, Ukraine have been signed 
contract for buy the product



www.thelancet.com Published online December 8, 2020 https://doi.org/10.1016/S0140-6736(20)32661-1

Phase 3 Clinical Trial
Vaccine Astra Zeneca



www.thelancet.com Published online December 8, 2020 https://doi.org/10.1016/S0140-6736(20)32661-1

Phase 3 Clinical Trial
Vaccine Astra Zeneca



Effect of an Inactivated 
Vaccine Against SARS-
CoV-2 on Safety and 
Immunogenicity 
Outcomes

Sinopharm Vaccine Phase I/II

Source: Xia S, et al. JAMA. 
2020;324(10):951-960 Last news mention Sinopharm has 89% efficacy but no official report or 

publication on the results of phase 3 trial



Jumlah dosis 
pasti

Jumlah dosis 
opsi/potensi

Tiba di Indonesia

Sinovac 3 juta
122,5 juta

5 juta
5 juta
100 juta

Des 2020
Des 2020-Jan 2021
Sept 2021-Mar 20202

Novavac 50 juta 80 juta Jun 2021-Mar 2022

COVAX/GAVI 54 juta 54 juta Q2 2021-Q1 2022

AstraZeneca 50 juta 50 juta Q2 2021-Q1 2022

Pfizer 50 juta 50 juta Q2 2021-Q1 2022

Jumlah 329 juta 334 juta



Herd Immunity





https://pedulilindungi.id/cek-nik

https://pedulilindungi.id/cek-nik


COVID-19 is pandemic and emerging disease. Two Vaccines 
with high efficacy has been approved as EUA for COVID-19 

COVID’s Vaccine need to be implemented to reduce 
transmission and severity of disease and should be high 
coverage to reach herd immunity. 

In general, all COVID-19 Vaccines have immunogenicity and 
efficacy are high, and safety is highly tolerable  

Take Home Message 




