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Historical background of the vaccines
1100-1200 Asia, Smallpox  

1715 Emanuele Timoni, Jacob Pylarinos 

1878 Edward Jenner –Smallpox 

1885 Louis Pasteur

1888 toxin tetanus and diphtheria

1921-29 Tuberculosis 

1940 Pertussis 

1955 Salk Polio

1960 Measles, Mumps, Rubella and Polio



Heard immunity 



Herd immunity and smallpox



Polio eradication 



European region free polio



In a historic milestone to mark World Polio Day on 24 October 2019, type 3 of the wild poliovirus has 
been declared eradicated. Following the eradication of smallpox and wild poliovirus type 2, this news 
represents a new achievement for humanity.



Reproductive rate 

R0 <1.

Pc = 1- 1/R0

Minimum percentage of vaccination coverage to stop the outbreak. 

Adapted from Anderson & May, Immunisation and herd immunity Lancet 1990;335:641-645



Types of Vaccines

Passive – injection of immunoglobulins, short immunity

Inactivated (killed) – limited immune response

DNA – Plasmid containing DNA that codes for desired antigen

Attenuated – large response and reversion to virulence

Recombinant – live or inactivated

Conjugate

Vector – insertion of gene into a carrier/vector agent

Toxoids – block toxin but not infection

Subunit – components of agent



Vaccines administration 



Types of Vaccines

Goldsby RA, Kindt TJ, Osborne BA. Vaccines (chap 18). In Kuby Immunology, 4th ed, 2000. W. H. Freeman & Co, New York, NY; pp. 449-465



National Vaccination Team 



Measles outbreak 



Measles outbreak



Measles vaccination coverage





Unvaccinated infants



Low vaccination coverage 



Vaccines hesitancy 
In March 2012, the WHO SAGE Strategic Advisory Group on Experts 
convened to define the term "vaccination hesitation"

Vaccines hesitancy refers to a delay in accepting or refusing 
vaccination despite the availability of services and vaccines.

Vaccination Influenced by factors such as individual sensitivity, ease 
of administration and confidence in vaccines [WHO 2014]. 



Determinants of hesitation 
Fear of injection

The effectiveness of vaccines

Lacking information

Possible side effects

Underestimation of the severity of the disease

Loss of trust in authorities and HCWs

HCWs hesitancy 

Loss of confidence in research and pharmaceutical companies

Low intensity recommendation by the authorities

Financial reasons 



HCWs
hesitancy 





Patricia R. Blank et all 2018 flu vaccination coverage in Europe















Immunization Status against Measles of Health-Care Workers Operating at Three Sicilian University
Hospitals: An Observational Study 
Claudio Costantino  , Caterina Ledda et al                                                                                   Published: 3 November 2019



In 2018, three outbreaks occurred in the state of New York involving 182 cases; New York City, 67
cases; and New Jersey, 33 cases. Outbreaks are still ongoing in New York State and New York
City. These outbreaks were associated with travelers who brought measles back from Israel to
unvaccinated individuals in Orthodox Jewish communities in the United States.

Responding to measles outbreaks is costly. The cost of responding to a single case of measles
can be as high as $142000 depending on the number and location of contacts that must be
traced, the amount of postexposure prophylaxis that must be administered, and the number of
people quarantined

The True Cost of Measles Outbreaks During the Post elimination Era Maria E. Sundaram, et al 
JAMA. Published online March 7, 2019. doi:10.1001/jama.2019.1506 




