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The history of vaccination 
1798 Edward Jenner 

„Inquiry into the Cause and Effects of the Variolae 
Vaccinae, a Disease Known by the Name of Cow Pox” 

			
	
	
	
			1885 Louis Pasteur – rabies vaccine 

Introduced the term vaccination 
 from the Latin vacca – cow 

 in honor of Jenner 



What	is	a	vaccine?	

	
•  Today	the	term	‘vaccine’	applies	

to	 all	 biological	 prepara9ons,	
produced	 from	 living	organisms,	
that	 enhance	 immunity	 against	
disease	 and	 either	 prevent	
(prophylac9c	 vaccines)	 or	 treat	
disease	(therapeu9c	vaccines).		

•  Vaccines	 are	 administered	 in	
liquid	 form,	 either	 by	 injec9on,	
by	oral,	or	by	intranasal	routes.	





Examples of Vaccines by type 
Vaccines are composed of either the entire disease-causing microorganism  
or  
some of its components 













Subunit	vaccine	









What	does	a	vaccine	contain?	
•  Bulk	an9gen	
•  Water/saline	
•  Addi9ves	
•  Preserva9ves		
(phenol,		
2-phenoxyethanol,	
thimerosal)	
	
	 	 	and	some9mes	

•  Adjuvants	(aluminum	salt)	
	













How	do	vaccines	work?	















Herd	immunity	



Herd	immunity	threshold	for	some	diseases	

The	herd	immunity	threshold	–	the	propor9on	of	immune	individuals	
in	a	popula9on	that	will	prevent	disease	from	spreading.		
	

Each	disease	has	its	own	herd	immunity	threshold.	



Vaccine	efficiency	-	defini9on	
The	decrease	in	incidence	of	a	disease	in	the	

vaccinated	popula9on	compared	to	the	incidence	
of	the	disease	in	the	unvaccinated	popula9on	



Vaccine	effec9veness	







How	safe	are	vaccines?	





Classifica9on	of	adverse	events	
following	immuniza9on	(AEFI)	





Na9onal	and	supra-na9onal	vaccine	
safety	surveillance	in	Europe	





General recommendations
	1.  Every healthy child should be carried out in accordance with vaccination schedule 

2.  Before each vaccination doctor is obliged to provide patient information relating to: 
◦  benefits resulting from the protective vaccination 
◦  type vaccines 
◦  the duration of immunity to vaccination 
◦  the necessity to provide doses 
◦  reminding the possible side effects 

3.  Every child before vaccination must be carefully examined 

4.  If possible, use a combined vaccine 

5.  In any case, check the expiration date on the packaging of the vaccine and method of 
storage 

6.  Carried out vaccination should be documented saving series numbers 

7. You should instruct parents carefully to observe vaccinated child for 3 consecutive days 

8. When side effects appear the doctor should immediately notify Department of Health,  
Pharmaceutical Committees and / or competent authorities. 



Injec9on	sites	
>1	year	<1	year	

Excep9on	–	BCG	vaccine	



General contraindications to immunization
	* A history of adverse reactions 

* Allergies immediate (Type I) components of vaccines against ( eg. 
chicken egg protein - flu,  neomycin - measles ) 

* Acute infections with fever > 38 degrees Celsius 

* Primary and secondary immunological deficiency 

* A history  of encephalopathy unattributed to another identifiable 
cause within 7 days after a previous vaccine administration 

* Progressive or uncontrolled CNS disease 

* Specific situations with cellular pertusis or live vaccine. 



Type of vaccine Recommended 
shortest interval  
between doses 
different vaccines 

Two or more inactivated Administered at the 
same time or  any 
time interval 

Inactivated and living Administered at the 
same time or  any 
time interval 

Two or more living Administered at the 
same time or  4 weeks 
apart if they weren’t 
given  at the same time 

The time interval between two doses of the same vaccination min. 4 weeks, optimal 6- 8 weeks 

















Polish	Immunisa9on	Programme	



Mandatory	vaccines	in	Poland	



BCG	vaccina9on:	
•  is	given	to	newborns	within	24h	a^er	birth	or	later,	before	discharge	from	the	hospital.	
The	vaccine	should	be	injected	intradermally	into	the	outer	1/3	upper	part	of	the	le^	arm.	
•  catch-up	(supplementary)	vaccina9ons	in	subjects	unvaccinated	a^er	birth		
should	be	performed	as	early	as	possible,	no	later	than	at	15	years	of	age.	
	
•  in	case	of	BCG	immunisa9on	booster	vaccine	doses	are	not	recommended.	
	
•  is	mandatory	to	all	children	residing	in	Poland	longer	than	3	months.	
	
	



BCG vaccine contraindications 
•  persons with known hypersensitivity to any component of 

the vaccine; 
•  neonates of body weight below 2000 g; 
Prematurity as such does not constitute a contraindication to 
vaccination, vaccination is recommended to be performed in 
this group of patients after weight gain up to 2000 g. 
•  neonates born to HIV-positive mothers until HIV infection 

in child can be excluded; 
•  neonates with suspected innate immunodeficiency 

disorders; 
•  neonates born to mothers treated in the third trimester of 

pregnancy with such drugs as monoclonal antibodies against 
TNF-alpha. 





Hepatitis B vaccine 
Vaccine contains surface antigens virus (HBsAg) 

 Hepa99s	B	vaccine	may	be	given	as	a	stand-alone	vaccine,	or	as	part	of	a	combina9on	vaccine	 

Vaccine is given im (anterolateral thigh or deltoid) 

- The first dose is generally administered  at birth. 

-   The next dose at 1 month and the third at 6 months of age.  
	

Vaccina-on	of	Preterm	Infants	(birth	weight<2000g)	
	
Vaccine	is	given	at	0,1,2,12	months	of	age	
	

Hepa--s	B	Immune	Globulin	(HBIG):	
Infants	born	to	HBsAG	–	posi9ve	mothers:	Hepa99s	B	vaccine+HBIG	within	12	hours	a^er	birth	



Preopera9ve	HBV	vaccina9on	policy	in	
Poland	







POLIO	Vaccine	–	Who	was	the	first?	





Poliovirus vaccine (IPV)
	 

 
Oral poliovirus vaccine (OPV) is no longer recommended in Poland. 
 
Two doses are administered sc at least 4 weeks apart, but preferably 8 
weeks apart starting at 2 months of age. 
 
A third dose is administered at 6 to 18 months of age and a fourth dose 
sholud be given at 6 years of age. 
 
Polio vaccine may be given as a stand-alone vaccine, or as part of a 
combination vaccine.  
 
	



Haemophilus influenza Type b 
Conjugate Vaccine (Hib) 

Haemophilus influenzae type b can cause many different kinds of infections.  
 
Hib bacteria can cause mild illness, such as ear infections or bronchitis, or they can cause severe illness, such as 
infections of the bloodstream. Before Hib vaccine, Hib disease was the leading cause of bacterial meningitis among 
children under 5 years old.  
 
Hib infection can also cause: 
•  pneumonia, 
•  severe swelling in the throat, making it hard to breathe, 
•  infections of the blood, joints, bones, and covering of the heart, 
•  death. 

 
Four doses are administered im. at 2, 3-4,5-6, and 16-18 months of age. 
 
Hib vaccine may be given as a stand-alone vaccine, or as part of a 
combination vaccine. 

Hib vaccine is not required after 60 months of age. 



Vaccina9on	against	Streptococcus	
pneumoniae	

Pneumo 23 
◦  Contains the capsular polysaccharides. 
◦  protects against 23 strains of pneumococcal bacteria. 
◦  They are not effective in children under 2 years of age 

•  Prevenar/Synflorix  
◦  conjugate vaccine 
◦  The sugar molecules from the outside of the bacteria have been attached to a 

special protein to make  them better at stimulating the immune system. 
◦  Young infants respond well to this type of vaccine. 
◦  Prevenar 13 is against 13 types of pneumococcal bacteria. 
◦  Synflorix is against 10 types of pneumococcal bacteria 







Invasive	Pneumococcal	Disease	(IPD)	





Vaccina9on	against	S.pneumoniae	in	
Poland

	
PCV10 vaccine (Synflorix) is purchased for mandatory vaccination programme in 
Poland.  
 
2-dose primary series given 2 months apart and a booster dose at least 6 months after 
the last primary dose. The first dose may be given as early as 6 weeks of age. 
 
Preterm infants born after at least 27 weeks of gestational age:  
An immunization series of 4 doses is recommended: 
3 primary doses with the first dose usually given at 2 months of age and with an interval 
of at least 1 month between doses with a booster dose at least 6 months after the last 
primary dose.  
 
PCV13 vaccine (Prevenar13)  
is recommended in preterm newborns  born< 27weeks of gestational age 
	
 
 



Na9onal	Reference	Centre	for	Bacterial	
Meningi9s,	Na9onal	Medicines	Ins9tute,	

Warsaw,	Poland	
PCV13 is the only vaccine that demonstrated protection against invasive 
and non-invasive diseases caused by serotype 19A, which is the most 
common multi-drug resistant serotype in the population 
 (approximately 80% of the isolates of 19A are MDR).  
 
Serotype 19A was the third most common serotype after 6B and 14, 
responsible for invasive pneumococcal disease (IPD) in children up to 2 
years of age.  
 
The vaccine PCV10 does not include antigen of serotype 19A. 







P- pertussis 

-Pwc - the whole pertussis cells 

- Pa (acellular pertussis ) - contain components 
1-3-5 antigens - the pertussis toxin,  

hemaglutinin, pertactin and fimbriae antigens 

- Resistance – vaccination 3-12 years 

DTP	(diphtheria,	tetanus,	pertussis)
	D - diphtheria: - Inactivated toxin C.diphteriae with preserved antigenicity (toxoid) 

- DTP ( diphtheria toxoid 30 IU ) 

- d (2 IU ) 

- Td ( 2 or 5 IU ) 

- The duration of immunity for about 10 years 

T- tetanus –  

Inactivated toxin C. tetani with preserved 
antigenicity (toxoid) 

Adsorbed toxoid of Clostridium tetani   

 













Funded DTaP Vaccines in Poland 
SPECIAL GROUPS 

Preterm newborns (born <37 weeks of gestational age) 
 
Or    
 
Newborns with birth weight <2500g  
 
Or  
 
Neurological indications – a medical certificate should be issued 



Acellular	Pertussis	Vaccines		
available	in	Poland	

Brand	 Components	 Components	of	Pertussis	

Hexacima	 DTaP-IPV-Hib-hep	B	 PT,	FHA	

Infanrix	Hexa	 DTaP-IPV-Hib-hep	B	
	

PT,	FHA,	PRN	
	

Pentaxim	 DTaP-IPV-Hib	 PT,	FHA	
	

Infanrix-IPV+Hib	 DTaP-IPV-Hib	
	

PT,	FHA,	PRN	
	

Tetraxim	 DTaP-IPV	 PT,	FHA	

Infanrix	DTPa	 DTaP	 PT,	FHA,	PRN	
	

Tripacel	 DTaP	 PT,	FHA,	PRN	
FIM2,	FIM3	





What about combination vaccines? 
•  they can reduce the total number of injections greatly.  
•  they help infants to alleviate with discomfort and pain related,  
so the parents can be of less worry.  
 
These vaccines adopt non-cellular formula of pertussis. 
These vaccines are not funded in Poland for general population. 
 



Post-exposure prophylaxis	

Tetanus toxoid can be given in case of a suspected 
exposure to tetanus. 
The need for prophylaxis depends on wound cleanliness 
and severity, as well as prior tetanus toxoid vaccination 
history.  
 
In such cases, it can be given with or without tetanus 
immunoglobulin (also called tetanus  antibodies or 
tetanus antitoxin). 



Measles-Mumps-Rubella	vaccine	(MMR)	
•  Live	ahenuated	virus	vaccine.	
	
•  S.C.:	at	age	12	to	15	months.		
•  A	booster	dose	is	now	recommended	at	6	years	of	age.		







What have expert reviews concluded? 

There is no link 
 between  

autism or IBD  
and  

the measles vaccine 



Recommended vaccines in Poland 



Rotavirus	vaccine	(Rota)	
Oral live attenuated vaccine 

• RotaTeq® (RV5) is given in three doses  
at 2 months, 4 months, and 6 months of age.  

The third dose should not be given after 32 weeks of age. 

• Rotarix® (RV1) is given in two doses:  
First - at 6 weeks of age 

Second after an interval of at least 4 weeks and up to 24 
weeks of age.   

There	are	no	restric9ons	on	the	infant’s	liquid	consump9on,		
including	breast	milk,	either	before	or	a^er	vaccina9on		
	





Vaccine against Neisseria meningitidis
	Meningococcal group A , B, C , Y, W 135 

- Poland dominated the group B and C 

- The current polysaccharide vaccine against Meningococcal group 
C ( NeisVac - C )  

- B -  Bexsero 

- Nimenirix- Meningococcal group A , C , Y, W 135 

















Chickenpox	Vaccina9on	in	Poland	

Varicella vaccine is mandatory and reimbursed: 
•   for children up to 12 years of age who meet specific conditions, i.e. if they are 

immunocompromised, in remission of acute lymphoblastic leukemia, or human 
immunodeficiency virus (HIV) infected, and the vaccine must be administered 
prior to immunosuppressive therapy or chemotherapy. 

•   It is also reimbursed for children (≤12 years) who are living in close quarters to the 
previously mentioned immunocompromised individuals and for children 
(≤12 years) who are at risk due to densely populated living conditions such as long-
term care, nurseries, and orphanages. Varicella is, nonetheless, one of the 
recommended vaccines in the national schedule, with specific recommendations for 
those who have not yet had chickenpox or have not yet been vaccinated, in addition 
to women trying to conceive; however, it is not reimbursed as part of the country’s 
national immunization programme. 

-  Live	ahenuated	vaccine	
-  2	doses	-	the	first	at	12	months	–	the	second	at	least	4	weeks	apart	



Hepa99s	A	vaccine	
Hepatitis A vaccines contain hepatitis A virus inactivated with 
formaldehyde and adsorbed to aluminum hydroxide as adjuvant.  
The vaccine should be administered im. in the deltoid muscle.  
A single dose prevents hepatitis A for a year.  
For a long-term protection a second dose should be given 6-12 months 
after the first one. 
No boosters are recommended.  
Vaccines can be used in children older than 12 months. 
They can be administered separately or with other vaccines during the 
same visit (in separate syringes and distant sites). 



Tick borne encephalitis 
 (TBE) vaccine	

Vaccination from 2 years of age 

- 3 doses ( 0 , 1-3, 9-12) - Scheme shortened ( 0, 
14 days 12m ) 

- Booster aRer 3-5 years 

TBE Vaccine does not protect against Lyme disease !!! 



In	Poland,		
TBE	is	endemic	and	200–300	cases	are	reported	annually,		
90%	from	two	provinces	neighbouring	the	Bal-c	States	



HPV	vaccina9on
	





CDC's	Yellow	Book		
(Health	Informa9on	for	Interna9onal	Travel)		
	
•  published	every	two	years	as	a	resource	for	

health	professionals	providing	care	to	
interna9onal	travelers.		

	
The	fully	revised	and	updated	CDC	Yellow	Book	
2020	 compiles	 the	 US	 government’s	 most	
current	 travel	 health	 guidelines,	 including	
pret rave l	 vacc ine	 recommenda9ons ,	
des9na9on-specific	health	advice,	and	easy-to-
reference	maps,	tables,	and	charts.	
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