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What are vaccines?
• Vaccines are products that protect people against 

many diseases that can be very dangerous and 
even deadly. 

• Vaccines are products that produce immunity to a 
specific disease. When you are immune to a 
disease, it means you are protected against that 
disease (you can be exposed to it without 
becoming sick). 

• Vaccination is the act of introducing a vaccine into 
the body to produce immunity to a specific 
disease.

• Immunization is the process by which a person or 
animal becomes protected against a disease. This 
term is often used interchangeably with vaccination



Immune Response VS Infection

• The host immune system provides two different 
lines of defense against infectious agents :

– Nonspesific defence line is given by the innate immune 
system

– The  pathogen spesific adaptive immune response

• Vaccination constitutes the most cost –efficient 
strategy for preventing infectious diseases through 
the stimulation of pathogen spesific adaptive 
responses, which are able to protect against
subsequent challenge





Molecular Immunology, 5th Ed, AK Abbas

Primary and secondary humoral 
immune response kinetics



https://ib.bioninja.com.au/higher-level/topic-11-animal-physiology/111-antibody-production-and/vaccination.html

Vaksinasi dan Herd Immunity
•Herd immunity is when individuals who are not immune to a pathogen are protected from exposure by the 

large amounts of immune individuals within the community



The Impact of Vaccination

Global annual reported incidence of 
measles and immunization coverage 
between 1980—2008

Global annual reported cases of Poliomyelitis 
and immunization coverage (3rd dose) 
between 1980—2010



Progess of polio elimination 
1988 and 2014



The vaccine-preventable diseases.



Ethics
• Definition of ethic. : rules of behavior based on ideas 

about what is morally good and bad. 

• An area of study that deals with ideas about what is 
good and bad behavior 

• A branch of philosophy dealing with what is morally 
right or wrong

• The discipline dealing with what is good and bad
and with moral duty and obligation



Ethical Issues and Vaccines
• Vaccines are responsible for many global public health successes

• Vaccinations have also long been the subject of various ethical 
controversies :

(1) Mandates, military or school vaccination requirements, 
communities disagree with the mandates, and/or have 
religious or philosophical beliefs that conflict with vaccination

(2) Research and testing, conflicting priorities and motives, whom 
to include in vaccine trials, Failing to provide any adequate 
preventive option when the vaccine can potentially prevent a 
serious, untreatable, or fatal infection

(3) Informed consent, ethical debates also surround vaccine 
implementation and delivery, some states have specific 
informed consent laws, parents are better informed about 
vaccines, and have adequate time to ask questions if needed

(4) Access disparities, access to vaccination depends to some 
extent on socioeconomic and racial ethnic minority status, 
When vaccines are in short supply, medical providers must 
make decisions about who should be protected, and who must 
be left vulnerable to disease



What is an Ideal Vaccine ?
An ‘Ideal’ vaccine, predominant features include :
•Safety avoid any possible harm to humans

•Efficacy The percentage reduction of disease in vaccinated people as compared 

with the non-vaccinated people

Others features :
•Economics of Vaccination/Cost  affordable for low-income countries

•Ease of administration  if possible, skilled healthcare workers are not 

necessary

•Thermal Stability The need for expensive cold storage chains ?

•Multivalency  may be administered as a combination

•Long-term immunity  Long -term protection relies on the persistence of 

vaccine antibodies above protective threshold and the effective re-activation of the immune 
memory cells



SAFETY
• The most important feature that demands for substantial 

scrutiny in any vaccine is its safety. 

• Initial testing of any vaccine involves testing in animals, in 
vivo and in vitro (preclinical) animal toxicity studies are 
conducted before the start of human trials.

• Side effects are an innate part of any medicine, including 
vaccines. Slight discomfort (such as mild fever, pain, redness 
or swelling at the site of injection) can be acceptable and 
should not be a cause for alarm.

• An ideal vaccine shall pass through all the animal toxicology 
studies and induce an appropriate immune response. 

• This helps in gathering valuable information that can be 
expected in humans before initiating human trials.



EFFICACY

• An ideal vaccine should be highly efficacious under 
specific conditions with 100% vaccine uptake.

• Through controlled clinical trials, efficacy is measured 
with regard to the percentage reduction of disease in 
vaccinated people as compared with the non-
vaccinated people. 

• Apart from safety and efficacy, secondary factors 
should also be considered for an ideal vaccine 

• ECONOMICS OF VACCINATION
• EASE OF ADMINISTRATION
• THERMAL STABILITY
• MULTIVALENCY
• LONG-TERM IMMUNITY



The Nature of Protective 
Immune Responses

• Prevention of Infection  neutralization

• Limitation of Viral replication

• Clearence of (Recovery from) Infection

• Generation of Memory Cells

D.J.A. Crommelin, R.D. Sindelar, and B. Meibohm (eds.), Pharmaceutical Biotechnology,
DOI 10.1007/978-1-4614-6486-0_22



Side effects

• Vaccines are among the safest medical products available, but like 
any medicine, they can cause side effects.

• Before getting a vaccine, your health care provider will tell you 
about the possible side effects of the vaccine. It’s important to be 
open with your health care provider and ask any questions you 
may have.

• Most vaccine side effects are minor and only last a day or two.

• Many people who receive vaccines have no side effects. For those 
that do, the side effects are usually very minor, like soreness, 
redness, or swelling where the vaccine was given, or a mild fever. 
These side effects usually only last a day or two. Some side effects 
are from the process of immunization, such as those related to 
fear of getting a needle (for example, anxiety with 
hyperventilation or fainting). 

• Serious side effects are very rare



What is an adverse event?

• An adverse event following immunization (also 
known as an AEFI) is a serious or unexpected 
reaction that happens after someone receives a 
vaccine. An adverse event may or may not have 
been caused by the vaccine



Adverse events following 
immunization (AEFIs)

• Adverse events following immunization (AEFIs) are 
classified by the cause of the event.

• Vaccine adverse events are expected to occur with a 
certain frequency

• AEFI surveillance monitors adverse events and follows 
up severe events that may have been due to the 
vaccine

• it is classified as :
• Vaccine product-related reaction
• Vaccine quality defect-related reaction
• Immunization error-related reaction
• Immunization anxiety-related reaction
• Coincidental event



Frequency and severity of adverse vaccine reactions

Frequency
Occurrence among persons vaccinated 

in percent
Severity of reactions

Very common ≥ 10% •Common and usually minor 

reactions:Are part of the immune response 

to vaccine,

•Reactions settle on their own,

•Examples include:

• Fever,

• Malaise.

Common 

(frequent)
≥ 1% and < 10%

Uncommon 

(infrequent)
≥ 0.1% and < 1%

1.Rare, usually more severe 

reactions:Usually require clinical 

management,

2.Examples include:

1. Severe allergic reaction (e.g., 

anaphylaxis) including an 

exaggerated response to the 

vaccine antigen or component,

2. Vaccine specific reactions, such as 

BCG osteitis.

Rare ≥ 0.01% and < 0.1%

Very rare < 0.01%



What's in vaccines?
• Vaccines contain small amounts of specific ingredients (also called 

components), all of which play necessary and important roles during 
vaccine production. All of these ingredients are safe in the amounts 
used in vaccines.

• Vaccines contain small amounts of either the whole disease germ (virus 
or bacteria) or parts of the disease germ. These components (also 
called “antigens”) can be considered the active ingredients in vaccines 
because they are what cause our immune system to generate a 
response. Examples are the measles virus and pertussis (whooping 
cough) bacteria.

• Vaccines do not cause disease in people with healthy immune systems 
because the germs are either weakened or killed. However, live 
vaccines are not given to people with very weak immune systems as 
they may develop the disease the vaccine is meant to protect against. 

• What are some of the other ingredients in vaccines? Vaccines contain 
small amounts of specific ingredients (also called components), all of 
which play necessary and important roles.



What's in vaccines?
• Some of these ingredients (such as aluminum salts) help the vaccine to be more 

effective, and others (such as gelatin and albumin) help to keep the vaccine 
stable during transport and storage. Vaccines contained in multi-dose vials need 
to contain a preservative to prevent germs from growing in the vial after the 
first dose has been removed. The preservative thimerosal is no longer used in 
routine childhood vaccines , with the exception of influenza vaccines produced 
in multi-dose vials.

• Vaccines may also contain very small (‘trace’) quantities of materials that were 
used in earlier stages of their production process, like antibiotics (used to 
prevent the growth of germs) and egg protein (used to grow the virus used to 
make the vaccine).

• Are the ingredients in vaccines safe?
• The ingredients in vaccines have been carefully studied for a long time, and are 

safe in the small amounts used in vaccines. 

• That some ingredients are harmful, but this is true only at much higher 
amounts. Any substance, even water, can be harmful at a high dose. There is no 
evidence that any of the ingredients in these small amounts can cause harm.

• These ingredients have not been linked to disease or illness, with the exception 
of allergic reactions in people with hypersensitivity to a specific ingredient. 

• Before administering a vaccine, the health care provider will ask about any 
known allergies or previous reactions to vaccines and will assess whether any 
given vaccine is not safe to receive





Potential stages in the evolution 
of an immunization programme

Diagram adapted from Chen RT et al. Vaccine, 1994: 12(6):542–550. 



Development of the “ideal” vaccine

Funk CD et al. (2020),Front. Pharmacol. 11:937.
doi: 10.3389/fphar.2020.00937





Clinical trials and assessment of 
vaccine safety



Stages of Development of 
Various Vaccines

Timelines for the development of various vaccines

Funk CD et al. (2020),Front. Pharmacol. 11:937.
doi: 10.3389/fphar.2020.00937



Stages of clinical trial for classical vaccine 
compared with COVID- 19 vaccines.

Calina et al, International journal of Molecular medicine 46: 3-16, 2020



Who approves vaccines for use ?

• In Indonesia, the BPOM, approves vaccines for use.

• When all phases of the clinical trials have been
successfully completed, the vaccine must meet
licensing standards before it can be considered for
approval by BPOM.

• The BPOM approves a vaccine for use only if it has
been thoroughly proven to be safe and effective,
and only if the benefits of the vaccine greatly
outweigh any risks associated with it.

• The BPOM also supervises all aspects of vaccine
production and quality control throughout the
vaccine’s lifecycle, to ensure that the vaccine is safe
and effective.





The Global Advisory Committee on Vaccine Safety (GACVS)



The COVAX facility : 
Global procurement for COVID-19 
Vaccines
• Effective vaccines against COVID-19 are urgently needed to protect 

populations and restart economies.

• The Gavi, CEPI, and WHO together with multinational and 
developing country vaccine manufacturers are working on the 
COVAX (vaccine) Pillar to develop the COVAX Facility

• Developing and deploying a safe and effective COVID-19 vaccine is 
essential to restoring anything remotely resembling normal 
economic activity and should be the highest priority in all countries

• Through the COVID-19 Vaccines Global Access (COVAX) Facility, 
countries have the opportunity to benefit from a portfolio of 
vaccine candidates so that their populations can have early access 
to effective vaccines

• Countries participating in the Facility will benefit from the 
assurance that the Facility can supply them with enough vaccine 
doses to immunize 20% of their country’s population

https://www.gavi.org/covax-facility



The “Values to Priority Groups” 

WHO SAGE values framework for the allocation and prioritization of COVID-19 vaccination, 14 September 2020 



The “Values to Priority Groups” 

WHO SAGE values framework for the allocation and prioritization of COVID-19 vaccination, 14 September 2020 



Translation of values to (unranked) priority 
groups for COVID-19 vaccination 



Jokowi kembali menegaskan bahwa yang akan menerima vaksin pertama
adalah tenaga kesehatan, mulai dari dokter, perawat, hingga tenaga
medis, Setelah itu, prioritas selanjutnya adalah TNI dan Polri. Baru
kemudian nanti ASN untuk pelayanan-pelayanan publik yang ada di depan
dan kemudian guru. Setelah itu, menyusul masyarakat Indonesia

www.Kompas.com



Vaccine SARSCoV-2 ??



Covid19 Vaccines

Nature | Vol 580 | 30 April 2020



Various Vaccine Development strategies



Virus Vaccines

Nucleic Acid 
Vaccines

Nature | Vol 580 | 30 April 2020



Viral Vector Vaccines Protein based Vaccines 

Nature | Vol 580 | 30 April 2020



Immunity of T cells and B cells to 
SARS-CoV-2 ??

Prediction of immune 
response time to SARS-CoV-
2

Activation of the immune 
response against SARS-CoV-2 
infection

??

Rebecca J. Cox et al, Nature Reviews | Immunology, vol 20 , Oct 2020 





Landscape of COVID-19 candidate vaccines
The COVID-19 candidate vaccines – 12 November 2020 :
48 Candidate vaccine in clinical evaluation
164 candidate vaccines in preclinical evaluation

Platform of candidate vaccine : Live attenuated virus, Inactivated viruses, DNA,
RNA, Protein subunit, Non-replicating viral vector (Adeno-based, Sendai,
Influenza A, Newcastle virus, Parainfluenza virus, ), Replicating viral vector (VSV-
S), VLP

Source: WHO: Draft landscape of COVID-19 candidate vaccines



The Path to a Covid-19 Vaccines



Current 2020 and projected timelines (shown 
in four quarters, Q1–Q4) for 14 vaccine 

candidates, grouped by platform

Funk CD et al. (2020),Front. Pharmacol. 11:937.
doi: 10.3389/fphar.2020.00937

??



• Pfizer dan perusahaan bioteknologi Jerman BioNTech
mengumumkan bahwa vaksin virus corona buatan mereka
efektif lebih dari 90 persen mencegah Covid-19, diaporkan, 
pihaknya telah menguji coba lebih dari 43.500 responden

• Vaksin Pfizer dan BioNTech harus dibekukan pada suhu
sangat dingin –70 derajat Celsius, hanya bisa disimpan 15 
hari, sehingga distribusinya berpotensi sulit. 

• Moderna mengumumkan data awalpada 95 sampel vaksin
buatannya efektif hampir 94,5 persen mencegah penyakit
Covid-1, melaporkan menguji coba pada 30.000 responden

• Vaksin Moderna, dapat tetap stabil pada suhu lemari es
antara 2 hingga 8 derajat selama 30 hari, -20 derajat Celsius 
selama 6 bulan. 

www. Kompas.com

Harapan Baru, 
Vaksin Efektif Lawan Covid-19



Kepala BPOM Penny K Lukito membeberkan beberapa data yang dipastikan tidak

bisa dilengkapi hingga Desember mendatang. Data tersebut meliputi seluruh

pelaporan uji klinik vaksin COVID-19 fase 1 dan 2 Sinovac, analisis interim, serta

data keamanan vaksin COVID-19 50 persen sehingga tidak bisa diberikan emergency
use authorization pada Desember minggu kedua atau ketiga 2020,

Akibatnya, rencana pemberian EUA pun terpaksa mundur dari rencana awal

minggu ketiga Desember 2020, menjadi minggu ketiga Januari 2020

Penyuntikan vaksin COVID-19 
menurutnya bisa diberikan berdasarkan
ketentuan-ketentuan tertentu, 
yaitu compassionate use vaccine. "Suatu
penggunaan obat atau vaksin yang masih
dalam tahap pengembangan tetapi sudah
cukup memiliki data terkait dengan mutu



Compassionate Use = Expanded Access
“Compassionate use” or  expanded access is a potential pathway for a patient 
with an immediately life-threatening condition or serious disease or 
condition to gain access to an investigational medical product (drug, 
biologic, or medical device) for treatment outside of clinical trials when no 
comparable or satisfactory alternative therapy options are available.

The products have not yet been approved or cleared by the FDA and the FDA 
has not found these products to be safe and effective for their specific use

Expanded access may be appropriate when all the following apply:
• Patient has a serious disease or condition, or whose life is immediately 

threatened by their disease or condition.
• There is no comparable or satisfactory alternative therapy to diagnose, 

monitor, or treat the disease or condition.
• Patient enrollment in a clinical trial is not possible.
• Potential patient benefit justifies the potential risks of treatment.
• Providing the investigational medical product will not interfere with 

investigational trials that could support a medical product’s development or 
marketing approval for the treatment indication.



Take Home Mesages

• Is the covid-19 vaccine safe and effective? we have 
to wait for the results of the clinical trials that are 
being conducted

• The regulatory authority will approve the vaccine 
after assessing the safety and effectiveness of the 
vaccine so that if it is approved it means the 
vaccine is safe and effective

• To prevent Covid-19, we continue to apply 3M



THANK YOU

FMUI-CMH

# Stay Healthy

# Stay Safe

# Stay at Home


