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Waning Protection after Fifth Dose
of Acellular Pertussis Vaccine in Children

Nicola P. Klein, M.D., Ph.D., Joan Bartiett, M.P.H., M.P.P., ....

BACKGROUND
In the United States, children receive five doses of diphtheria, tetanus, and acellular
pertussis (DTaP) vaccine before 7 years of age. The duration of protection after five
doses of DTaP is unknown.

METHODS
We assessed the risk of pertussis in children in California relative to the time since
the fifth dose of DTaP from 2006 to 2011. This period included a large outbreak in
2010. We conducted a case—control study involving members of Kaiser Permanente
Northern California who were vaccinated with DTaP at 47 to 84 months of age. We
compared children with pertussis confirmed by a positive polymerase-chain-reac-
tion (PCR) assay with two sets of controls: those who were PCR-negative for pertus-

ing that after the fifth dose of DTaP, the odds of acquiring pertussis increased by
an average of 42% per year.

CONCLUSIONS

Protection against pertussis waned during the 5 years after the fifth dose of DTaP.
(Funded by Kaiser Permanente).
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Figure 2. Percentage of PCR Tests That Were Positive for Pertussis from Janu-
ary 2006 through June 2011, According to Age and Time since Vaccination.
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Asymptomatic transmission and the @
resurgence of Bordetella pertussis

Benjamin M. Althouse” and Samuel V. Scarpino

Abstract

Badkground: The recent increass inwhooping cough incide
challenge to both public health practiticners and sces*

Results: We find th
with asymptomatic t
in the overall bactenal
expected with asympt CO\O ~3) asymptomatic infections can bias assessments of vaccine efficacy based
on observations of B.p weeks: 4) asymptomatic transmission can account for the obsenved increase in B
partussis incidence: and 5] vaccinating individuals in close contact with infants too young to recefve the vaccine
[‘cn::c-::u:un?ng' urnaccnated children) may be inefective.

Condusions: Although a clear role for the previously suggested mechanisms still exists, asymptomatic transmission
iz the most parsimonious explanation for many of the observations sumounding the resurgence of B perfussis in the
L5 and UK. These results have important implications for B pertusts vaccination policy and present a complicated
scenario for achieving herd immunity and B. pertussis eradication




A guesto punto Althouse e Scarpino usano un modello matematico per descrivere
le conseguenze epidemiologiche e di sanita pubblica:

Our model also assumes that symptomatic and asymp-

tomatic infections have the same basic reproduction
number. Asymptomatic or subclinical/misdiagnosed indi-

viduals may spread B. pertussis through direct contact,
breathing, or coughing [57]. Although coughing may
increase transmission, the total bacterial load in the

nasopharvnx of B. pertussis-infected non-human primates
is similar between symptomatic and asymptomatic indi-

viduals (see Figure one, panel a in [9]). The same study

suggested that the duration of higher bacterial loads may
be longer in_asymptomatic_individuals, and that there

may not be differences in routes of transmission between
asymptomatic and symptomatic individuals. However,
and perhaps more imEm'i:antlzi being asxmetomatic sug-

ests that individuals may not alter their behavior and thus
contact more individuals than a symptomatic individ-

ual [58]. Theretore, it seems equally plausible to conclude
that the Rp for aP vaccinated individuals is higher [47]. .
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