








1947 whole cell

acellular

“Reported pertussis 40-160 fold lower than actual 
illness rates. Asymptomatic infections 4-22 times more 
common than symptomatic infections.” Cherry 2006 
PMID 6567990
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◆ Repeated booster doses of acellular vaccine in acellular-primed 
children generate more antigen-specific IgG4, greater Th2 skewing, 
and much higher antibody avidity than acellular boosters in 
wholecell-primed children. 

◆ Acellular-primed children have a progressive loss of protection.

Diavatopoulos 2017 PMID: 28289059



2,1,3,4

Chemical sin: high avidity does not mean neutralization 
(wrong shape antigen)

IgG4 does not bind complement



Diavatopoulos 2017  PMID: 28289059

“. . . these finding suggest that repetitive 
acellular vaccination may lead to early 

exhaustion of cellular immunity.”







Vaccine v. Natural Immunity

Vaccine
• Parts of bacteria

• Lots of antibody
– Wrong shape

• Blood stimulation not lung

• IgG 2, 4
– Dampen Cell immunity

• Th2

• OAS

Natural immunity
• Full bacterial spectrum

• Less antibody

• More cell mediated 
immunity

• Lung immunity>blood

• IgG 1,3

• Th1

• No OAS





“The observation that aP, which induces an immune 
response mismatched to that induced by natural 

infection, fails to prevent colonization or transmission 
provides a plausible explanation for the resurgence of 

pertussis and suggests that optimal control of pertussis will 
require the development of improved vaccines.”

will require the development of improved vaccines.

Warfel 2014 PMID: 24277828 

Acellular pertussis vaccines protect against disease 
but fail to prevent infection and transmission in a 

nonhuman primate model



Warfel 2014 PMID: 24277828

Pertussis: Who is more likely to breed mutant 
strains?

Note: baboons 
inoculated 
only with 
normal strains





PRN - strains

“PRN represents the most effective antigen

of all aP antigens to induce functional 
antibodies”

• Mutant strains are missing this antigen

• This is the antigen that the vaccine makes proper antibody to

Diavatopoulos 2017 PMID: 28289059



• Shows enhanced ability of the PRN- strain to 
invade/infect human dendritic cells 

• “Five hours after infection, the PRN negative (pertactin 

negative) strain had significantly increased 
invasion ability.”

Stefanelli 2008 PMID: 19579693

Enhanced Invasive Ability



Mooi 2009 PMID: 19751581



Conclusion: “Despite high levels of vaccination 
coverage pertussis circulation cannot 
be controlled at all.”

The results question the efficacy of the present 
Immunization programmes



Today’s pertussis vaccines

➢ Impair meaningful HERD immunity

➢ Cannot eradicate whooping cough 

➢ Cannot prevent transmission

➢ Provide defective, limited personal protection

➢ Yield to mutants that have higher invasive capacity
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