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Learning goals
• Immune response to different 

types of vaccines 

• Rules of thumb to tackle problems 
in daily practice 

• Ageing and other impairments of 
the immune system
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what happens if you inject a vaccin
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Antigen presentation
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Vaccine adjuvant
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Signal 1

Signal 2
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NLR
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Toll-like receptor
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aluminium salt

Monophosphoryl lipid binds to TLR4

M1 M2 M3 M6 M7

HB (4 x 40 µg) HB-AS04 (4 x 20 µg)
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aluminium + monophosphoryl lipid
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Meeting place
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Signal 1

Signal 2

Signal 3

Clonale expansie
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Germinative centre 

disappears after 3-4 W 

(inactivated vaccine)

• All injections count 

• Revaccination activation memory 

T- en B-cells (secundary 

response) 

• Rapid response, high affinity 

antibodies
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23-yo student

2006	 W0	 hepatitis AB vaccine (1) 
		 	 	 W4	 hepatitis AB vaccine (2) 
2011	 	 Varanasi, antropology elective 

How to continue the vaccination 
schedule hepatitis AB
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19-yo student
2015		 medical elective Nigeria  
		 	 	 W0	 hepatitis B vaccine (1) 
		 	 	 W1	 hepatitis B vaccine (2) 
		 	 	 W4	 hepatitis B vaccine (3) 

How to continue the vaccination 
schedule hepatitis B after return?
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• Replication attenuated vaccine strain  

   is controlled by immune response 

• “Life long” protection (>20 years)

BMJ 1955;Jul 16;182

0.25-0.8 per 100.000 vaccine doses 

Incubation period d2 – d28 

Direct invasion CNS (encephalitis) 

Autoimmune reaction (GBS, ADEM) 

Rarely fatal
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0.25-0.4 per 100.000 vaccine doses 

Incubation period d1 – d8 

Vaccine-induced yellow fever (mild - fatal) 

No antiviral treatment 

Mortality 65%



Clin Infect Dis 2008;46:1078

Age dependent involution thymus

• reduction number naive 
T cells with restricted 
receptor repertoire 

• hampers response to 
neoantigens
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T-cell independent antigen 
Polysaccharide capsule 

No affinity maturation  
No immunologic memory

• Marginal zone B-cells (spleen) 
underdeveloped below age of 2 

• Increased susceptibility meningitis  
S. pneumoniae, H. influenzae type b, 
N. meningitidis



Conclusions

• Role of adjuvants 

• Inactivated and life attenuated vaccine 
Polysaccharide and conjugated 
polysaccharide vaccines 

• Long-lasting immunologic memory 

• Aging immune response
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