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RE-EMERGING DISEASE

Pertussis (also called whooping cough) is a highly contagious disease
affecting human respiratory tract, due to the agents: Bordetella pertussis
and less frequently Bordetella parapertussis (1). It remains a public health
problem in many developed and developing countries. This disease is life-
threatening in infants under the age of three months and may also be
serious in pregnant women and the elderly. A shift in the transmission of
the disease was observed in areas with high vaccine coverage from school-
age children to adolescents, adults and children under 1 year of age in the
last decade (1,2). Two types of vaccines: whole cell and acellular are now
used around the world for primary pertussis vaccination. Because of their
slightest reactogenicity acellular vaccines are used also as boosters in
adolescents and adults (1).

After the introduction of the whole cell pertussis vaccine in 1950s,
mortality and morbidity of pertussis in children decreased dramatically.
However, despite decades of ongoing high vaccination coverage, pertussis
outbreaks have been reported in many countries, including United States,
Australia, United Kingdom, Brazil and Chile in the last decade (3-8) and
actually in China [Liu X, unpublished data, 2017].

Although the reasons for this resurgence are not fully understood, different
factors were implicated in the observed increased rates of the disease
worldwide.

Besides the fact that pertussis is a cyclical disease with peaks occurring
every 3 to 5 years (1,9), low vaccine coverage hindering optimal vaccine
effectiveness play an important role (1,9), also waning vaccine-induced
immunity in adolescents and adults have been observed. Furthermore,
differences depending on the type of vaccine used were reported: (i)
acellular vaccines are effective but less than some effective whole cell
vaccines; (ii) accellular vaccines induce a higher level of antibodies and
Th1 response unlike whole cell vaccines that produce Th1 response similar
to natural infection; (iii) acellular vaccines induce a protection of shorter
duration than whole cell vaccines (1,10). Despite these immunological
reasons, there have also been reported increased pertussis cases in
countries using whole cell pertussis vaccine such as Brazil and Chile (7,8).

Temporal changes of the circulating B. pertussis strains have been also
implicated in the resurgence of pertussis. Strains that produce increasingly
pertussis toxin and strains that are unable to produce pertactin have been
isolated (1,11,12). Some authors have suggested that these changes are a
consequence of adaptation to human host or vaccine pressure (1,10).
Despite the increasing isolation of these strains, there is no definitive
demonstration that changes in the organism are leading to a resurgence of
disease (1).

The use of more sensitive diagnostic tests (real time PCR) and increased
awareness among healthcare workers were also reported as potential
factors behind this resurgence (10).

As observed around the world, the epidemiology of pertussis appears to be
a result of multiple different factors, including the natural 3 to 5 year
cycles, vaccine coverage, waning-vaccine immunity and temporal changes
in the circulating B. pertussis isolates (1,9,10).

To control pertussis, and so decrease mortality in infants; it is important to
ensure high on-time vaccine coverage (over 90%) around the world
especially for primary vaccination and first booster, to monitor the changes
of the agents of the disease and the evolution of their antibiotic resistance
and to evaluate regularly the duration of protection induced by the vaccine
(1,10). Finally, continuous and increased investigations are needed for a
better understanding of the basics of pertussis infection, immunity and
disease.
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