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Graph 17.5: Sweden whooping cough deaths from 1861 to 2018.
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Graph 17.6: Sweden whooping cough deaths from 1920 to 2018; Detailed
view 1953 to 2018.
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Figure 17.1: United States pertussis incidence by year from 1980 to
2010.
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Figure 2. Number and incidence of reported pertussis cases by year of onset --
California, 1946-2014*

Lo 1947 whole cell
mmm Cases
—Rate per 100,000
10000 - L 100
13
8000 A Reported 80
e
ot
eoc0 o 8
g
acellular ®
o 8
o
20

4000
2000 H
0 |||||||'lllllo ........ llolll'lllll'l'nl"'l' 0

1948 1950 1954 1958 1952 1966 1970 1974 1978 1982 1966 1990 1994 1998 2002 2008 2010 2014°

year *Includes cases reported to COPH as of 11/26/2014




cases

700

500

300

100

-
DTaP
-
DTaP
|
DTaP
|| || ‘\ |

Figure 6. Pertussis cases in children and adolescents aged 0-18 years, by

vaccine history -- California, 2010
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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
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“ .. these finding suggest that repetitive
acellular vaccination may lead to early
exhaustion of cellular immunity.”

Diavatopoulos 2017 PMID: 28289059






Today’s pertussis vaccines...

>

V VY

They were unnecessary, as the mortality rate had fallen al-
most 100% before vaccination programs began. The de-
crease or suspension of vaccination (e.g.,, in the 1970s in
Sweden) did not increase deaths from pertussis.

Impair meaningful herd immunity.

Cannot eradicate whooping cough, which is why eradication
isn’t even discussed.

Cannot prevent transmission.

Provide defective, limited personal protection.

Induce mutants that have higher invasive capacityl



Vaccine v. Natural Immunity

Vaccine
Parts of bacteria

Lots of antibody
— Wrong shape

Blood stimulation not lung
gG 2,4
— Dampen Cell immunity

Th2
OAS

Natural immunity
Full bacterial spectrum
Less antibody
More cell mediated
Immunity
Lung immunity>blood
IgG 1,3
Th1l
No OAS



Different Effects of Whole-Cell and Acellular

| e [Smallridge 2014 |
Vaccines on Bordetella Transmission  [oii0huisss |

effective. Together these results suggest that the resurgence of
B. pertussis could be due to 2 deficiencies of the acellular vac-

cines: failure to protect the vaccinated individual from infection,

omgy blunting the severity of disease, and failure to prevent the

transmission of B. pertussis. The different effects of vaccines on

We were surprised to determine that an acellular vaccine previ-

ously found to affect pa v and colonization of the lungs

was ineffective at inhibiting shedding and transmission. This

finding has important implications and could partly explain

the recent rise in the incidence of whooping cough cases.




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

“The observation that aP. which induces an immune
response mismatched to that inducwnatural

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.”

Warfel 2014 PMID: 24277828




Pertussis: Who is more likely to breed mutant
strains?

Note: baboons
inoculated

only with
normal strains

A ,
QIR ﬂfﬁ}“ﬁb

Day post-challenge

Warfel 2014 PMID: 24277828
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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



Enhanced Invasive Ability

* 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
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Bordetella pertussis Strains with{lncreased Toxin Prnductiﬂn! Associated with Pertussis
Resurgence

Frits R. Mooi=, Inge H.M. van Loo, Marjolein van Gent, Qiushui He, Marieke J. Bart, Kees J. Heuvelman, On This Page

Abstract

Before childhood vaccination was introduced in the 1940s, pertussis was a major cause of infant death
worldwide. Widespread vaccination of children succeeded in reducing iliness and death. In the 1990s, a
resurgence of pertussis was observed in a number of countries with highly vaccinated populations, and
pertussis has become the most prevalent vaccine-preventable disease in industrialized countries. We
present evidence that in the Metherlands the dramatic increase in pertussis is temporally associated with

the emergence of Bordetella pertussis strains carrying a novel allele for the pertussis toxin promoter, which

confers increased pertussis toxin (Ptx) production. Epidemiologic data suggest that these strains are more

virulent in humans. We discuss changes in the ecology of B. pertussisthat may have driven this adaptation.

Our results underline the importance of Ptx in transmission, suggest that vaccination may select for

increased virulence, and indicate ways to control pertussis more effectively.




Pertussis epidemic despite high levels of vaccination coverage [Sala-Farre 2013
with acellular pertussis vaccine

PMID: 24216286

Maria-Rosa Sala-Farré*, César Arias-Varela?, Assumpta Recasens-Recasens?, Maria Sim6-Sanahuja®,

Carmen Munoz-Almagro€, Josefa Pérez-Jové"

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

The results question the efficacy of the present
Immunization programmes
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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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