
Vaccination

“Artificially induced specific adaptive 
immunity”



Is vaccination useful? 

http://sphweb.bumc.bu.edu/otlt/MPH-Modules/PH/MA-Surveillance/MA-Surveillance7.html



Vaccines available today 



Anti vaccination movement
(Conspiracy theory?)



Consequences of non vaccination

• Japan (Rubella) 

- 2010. – 87 cases

- 01.01. - 01.05. 2013. – 5442 cases – Parents refuse to 
vaccinate their children

• France 2018. (Measles) 

• – 4000 cases (4 deaths)

• UK 2018. (Measles)

• - 1000 cases (1 death)



Polio - today

Three countries: Afganistan, Pakistan, Nigerija



Measles - today



Measles - worldwide



Measles - Europe





“Herd immunity”



Vaccination schedule in Republic of Croatia



Good vaccine 
characteristics



Fighting infectious diseases



Type of vaccine



Live attenuated vaccine

• Microbes are weak but alive

• Mimics natural immunization (infection): 
strong cellular  and humoral immune response 

• Limitations /downsides:  

– Possibility of mutation (back) to virulent forms

– Not absolutely safe for everyone

– Requires cooling during storage

Examples: morbilli, parotitis, varicella, influenza, 
rotavirus, rubella…



Inactivated (killed) vaccines

• Dead microbes: - whole or fractionated; killed 
by chemicals, temperature, irradiation

• Microbes can not mutate into virulent form

• Do not require cooling during storage 

Limitations /downsides:  

– Weaker immune response in comparison to live 
vaccines (revaccinations (booster dose) are needed)

Examples: influenza, polio, pertussis, HAV, cholera, 
typhoid, diphtheria (toxoid), tetanus (toxoid),…



Conjugated vaccines

• Antigens are usually polysaccharide

• Conjugated with protein carrier to stimulate

T-cell immune response

• Strong immune response to a week antigen

Examples: Hemophilus, meningococcus, 
streptococcus, …



Recombinant vaccines

• Antigens (epitopes) that are the most potent 
in stimulating immune response

• Usually contains several antigens

• Recombinant DNA technology is used for 
genetic cloning

Limitations /downsides: 

- It is not easy to determine the most 
immunogenic antigens for the population

Examples: HBV, HCV, HPV, Ebola?, HIV?,…



Genetic engineering
– recombinant DNA 

technology



Production of recombinant HBV vaccine



(with technology based on 

chicken eggs 5 to 6 

months in average is

needed for mass

production of influenza

vaccine)

Recombinant DNA 

vaccine

Flu vaccine 

production

Traditional method



DNA vaccines



DNA vaccines



Adjuvans

Adjuvans are added to vaccines to stimulate immune response 
for specific antigen, while they do not induce specific 

immunity themselves

Immune stimulation mechanism of adjuvans:

• Increase availability of antigen in the blood and tissue

• Increase adsorptions of antigen via APC

• Activate macrophages and lymphocytes

• Stimulate the production of cytokines



Types of adjuvans
• Anorganic components: aluminium salts, aluminium 

hydroxide, aluminium phosphate, calcium phosphate and 
hydroxide

• Mineral oils: paraffin oil (for „Depo” vaccines)

• Bacterial products: dead bacteria Bordetella 
pertussis, Mycobacterium bovis, toxoids

• Nonbacterial organic compounds: skvalen, thimerosal

• Substances that facilitate delivery: detergens (Quil A)

• Plant saponins: quillaja, Soy, Polygala senega,…

• Cytokins: IL-1, IL-2, IL-12

• Combination: Freund's complete adjuvans (exicated M. 
tuberculosis emulsified in mineral oil)

• Other: (adjuvant 65) – peanut oil



New vaccines development

• Develop better adjuvanses

– ISCOMs (Immune Stimulatory Complexes) 
transfer peptides for MHC I presentation

– Mucose adjuvans (modified pertusis toxin)

• The aim is to act on APC during simultaneous
admission of cytokines

• Developing nasal or oral vaccines

(molecular pharming)



Vaccine Adverse Reactions
Adverse reaction is extraneous effect caused by vaccine (side effect)

• Adverse event:
– any medical event following vaccination
(may be true adverse reaction or may be only coincidental)

• Local adverse reactions:
– pain, swelling, redness at site of injection
(occur within a few hours of injection; usually mild and self-
limited)

• Systemic adverse reactions:
– fever, malaise, headache
(nonspecific; may be unrelated to vaccine)

• Severe allergic: (anaphylaxis)
– due to vaccine or vaccine component
– rare
– risk minimized by screening



Contraindications and Precautions 
to Vaccination

Contraindication
• A condition that increases the likelihood of a serious adverse 

reaction to a vaccine for a patient with that condition

Precaution
• A condition in a recipient that might increase the chance or 

severity of an adverse reaction, or

• Might compromise the ability of the vaccine to produce 
immunity



Contraindications and precautions 
for vaccination

Condition Live Inactivated

Allergy to component C C

Encephalopathy --- C

Pregnancy C V*

Immuno-suppression C V

Severe illness P P

Recent blood product P** V

C=contraindication

P=precaution

V=vaccinate if indicated

*except HPV

**MMR and varicella containing (except zoster vaccine) only



Permanent contraindications to 
vaccination

• Severe allergic reaction to a vaccine 
component or following a prior dose

• Encephalopathy not due to another 
identifiable cause occurring within 7 days of 
pertussis vaccination

• Severe combined immunodeficiency (rotavirus 
vaccine)

• History of intussusception (rotavirus vaccine)



„Dangerous adjuvans” in vaccines

• Aluminium

• Formaldehyde

• Hg – 1 µg in 1 dose = 10 g 
of canned tuna fish



Mo-Pa-Ru vs. autism



Mo-Pa-Ru vs. autism





Literature:

Epidemiology and Prevention of Vaccine-
Preventable Diseases: The Pink Book: Course 
Textbook - 13th Edition (2015)

http://www.cdc.gov/vaccines/pubs/pinkbook/
index.html

http://www.cdc.gov/vaccines/pubs/pinkbook/index.html

