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Editorial

The  effect  of  maternal  pertussis  vaccination  on  the  epidemiology  of
pertussis  in Spain

El  efecto de la vacunación materna contra la tos ferina en la epidemiología de  la  tos ferina
en  España

Pertussis is  a  worldwide public health problem. Many coun-
tries have reported a  disease emergency despite well-established
vaccination programs.1 This  increase in the incidence has been
attributed to several factors as a waning of immunity over time, an
increase in detection when introducing PCR tests in  the diagnosis,
antigenic changes in Bordetella pertussis that would allow escaping
of vaccine’s immunity and a  change in the vaccination programs
from whole cell vaccine to acellular vaccine.2

In Spain pertussis vaccination was introduced in the 1960
decade. According to  the epidemiology of the disease and the
availability of vaccines some changes have been introduced in the
schedule along the time. In 1998, the acellular vaccine started to
replace the whole cell pertussis vaccine and in 2005 the acellular
vaccine completely replaced it. Since 2017, the schedule of the per-
tussis vaccination program includes two primary doses at 2 and 4
months of age, a first booster at 11 months and a  second booster at
6 years of age with tetravalent vaccine (DTPa-IPV).3

In Spain, pertussis vaccination coverages have remained very
high in the last decades, above 95% for the primary doses and
between 93% and 95% for the first booster.4 However, reports show
a steadily increase in the incidence of pertussis through the four
epidemic periods described in  the last twenty years (2002–2005;
2006–2009; 2010–2013; 2014–2019). From the lowest incidence
rate ever registered (around 1 case per 100,000 population) in
2002–2005, pertussis experienced a  sharply increases, reaching 7.3
cases per 100,000 population in the period 2010–2013 and reaching
up to 19.9 cases per 100,000 population in 2015 (epidemic period
2014–2019).5,6

Hospitalizations for pertussis show an epidemic pattern simi-
lar to that of incidence but more stable. Children under one year
of age, especially those under 2 months, have the highest rates of
hospitalization for pertussis and have also experienced consistent
increased in the last two  decades. The annual rate of hospitaliza-
tion due to pertussis among infants under 3 months of age was
615 per 100,000 population in  the epidemic period 2010–2013, and
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peaked until 880 hospitalizations per 100,000 population in 2015
(epidemic period 2014–2019).6

A study in Catalonia and Navarra found that 14.9% of pertus-
sis cases were hospitalized of whom 91% were aged <  6  months.7

In Spain 59.5% of hospitalizations due to pertussis, correspond to
infants younger than 3 months, and 91.7% to  infants under one year
of life.6 Household contacts, especially mothers and siblings, were
the source of infection in  most cases.8 Between 2000 and 2006
the national mean of death from pertussis was 1 death per year;
between 2007 and 2015 deaths picked to  5.1 per year, while along
the period 2016–2019 annual deaths due to  pertussis fell to  2.5, all
of them in newborns aged <3 months.6,9

In response to this increase in pertussis, in  2015, the Coun-
cil of National Health System recommended a  single dose of
acellular pertussis vaccine (dTpa in every one pregnancy) in  preg-
nant women  between 27 and 36 weeks of gestation to protect
newborns10 following similar recommendations in the United
States and the UK.11 Spanish regions started to implement vac-
cination in  pregnancy along 2014 and 2015 so that  by  early 2016
all regions had available the pertussis vaccination in  pregnancy.9

National coverage of vaccination in  pregnancy is high, ranging from
80.1% to 83.6% in 2016–2019.4

The foundation for this intervention is based on evidence of the
transplacental transfer of maternal antibodies.12 A dose of pertus-
sis vaccine during pregnancy improves maternal antibody levels
and should, therefore, offer passive protection to new born in the
first weeks of life, before initiation of the primary infant vacci-
nation calendar at 2 months of age.12 The strategy provides the
additional benefit of protecting the mother against pertussis infec-
tion, which is important as mothers may  be a source of  infection
for infants.13 The recommendation for vaccination during preg-
nancy was made with limited evidence and, although some studies
suggested a  high effectiveness of vaccination against pertussis dur-
ing pregnancy, post-implementation studies are recommended to
assess the effectiveness and long-term success of the strategy.14

Recent studies in Spain, included the studies published in this
issue of EIMC15,16 show a high impact of maternal pertussis vacci-
nation in  the hospitalization rate due to pertussis among infants.
The article of Botia et al.15 shows an important reduction of risk
of hospitalisation in children aged <2  months and the study of
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Leon-Morillo et al.16 suggests a  reduction of cases and severity of
pertussis in children aged <6 months. The national rate of hospital-
ization among infants younger than 3 months dropped dramatically
and consistently along the post-vaccination period (2016-2019):
in 2019, the hospitalization rate (161 per 100,000 population) was
more than five times lower than the hospitalization rate (880 per
100,000) reached in 2015.6

Other epidemiological studies had shown a  high vaccine effec-
tiveness (VE) of maternal vaccination in reducing the risk of
pertussis in the first two months of life. Amirthalingam et al.,17 with
the screening method, found a  VE of 90%  in infants aged <2  months.
Using a case–control study design Bellido et al.18 and Godoy et al.19

found an estimated VE of 90.9%, of 88.0% respectively.
Recent systematic reviews on safety and effectiveness of acellu-

lar pertussis vaccination during pregnancy conclude that maternal
vaccination has an overall positive benefit-risk ratio.20 The effec-
tiveness in preventing pertussis disease in <2–3 months old infants
were consistently high (69–93%): about 70–90% of pertussis dis-
ease and up to 90.5% of pertussis hospitalizations in infants under
3 months of age can be avoided.21

Regarding the ideal moment of maternal vaccination, some
studies have reported a decrease in the VE with the increase in
weeks of gestation at vaccination and a  higher concentration of
antibodies in children of mothers vaccinated in  the first part of
the third trimester. Higher concentrations and greater avidity of
antibodies in the cord serum of newborns of mothers vaccinated
between 27-30 weeks of gestation have been observed compared
with  mother vaccinated after 30 weeks of gestation.22

In the light of these findings the time for vaccination in preg-
nancy was brought forward in  Spain; since 2020, it is recommended
to administer a  dose of dTpa from week 27 and preferably in  week
27 or 28.3,10

The effect of maternal vaccination in reducing transmission in
household is also consistent with studies that indicate that per-
tussis transmission occurs primarily at home8 and that mother
and siblings are a  potential source of infection for new born.13

In addition, a recent study in Spain shows that having an immi-
grant mother and having a  school-aged sibling increases the risk
of pertussis.19 Having an immigrant mother may  be a  risk marker
in communities with a  higher risk of pertussis, due to lower vac-
cination coverage in  pregnancy and exposure to cases of pertussis.
Reports have associated having a  school-aged sibling with trans-
mission at home. In a study about the risk of pertussis among
household, the siblings of the pertussis cases were identified as
the cohabitants with the greatest risk.8

All these studies provide strong evidence for helping preg-
nant mothers and health professionals to  make informed decisions
about the advisability of vaccination during pregnancy, which is
important because advice from health professionals on maternal
vaccination during pregnancy has been shown to be the most
important factor in  improving vaccination coverages.23

Non-pharmacological measures taken to  reduce transmission
during the COVID-19 pandemic may  have had a significant impact
on reducing respiratory infections from viruses and bacteria. In
the study by Leon-Morillo et al.,16 no cases of pertussis were
observed during the first year of pandemic and suggests the
potential usefulness of these measures to prevent cases among
household, especially if there are newborns at risk of developing
pertussis. This issue would encourage more detailed studies in  the
future.

In conclusion, most studies show a  high VE of maternal
pertussis vaccination in  protecting children aged <2  months. Liv-
ing with school-aged siblings is  a  risk factor for pertussis in
children aged <2  months. Vaccines are  well accepted by the
population in Spain, but there is still room for improvement
of coverage of dTpa vaccination during the pregnancy. Vac-
cines against pertussis are safe and protective; pregnant women,

infants and children should receive timely the scheduled doses
to prevent serious pertussis disease among newborns. Develop-
ment of new vaccines with more durable protection should be
promoted.
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