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tion,

Assistance Publique e Hôpitaux de Marseille,
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pertussis in pediatrics
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We have read with great interest the study of Clarke
et al. on the relationship between Bordetella pertussis
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genotype and clinical severity in Australian children with
pertussis.1 Developed countries have changed from whole
cell pertussis vaccines (WCV) to acellular vaccines (ACVs)
along the past decades; this may have influenced the char-
acteristics of worldwide B. pertussis strains, increasing the
presence of variants deficient in the pertactin (Prn) pro-
tein. These Prn deficient variants may persist longer in
the epithelia and their clinical consequences are still to
be determined.2 Clarke et al. have found no differences
in disease severity between Prn deficient/Prn positive
strains in their pediatric patients. The factors most signif-
icantly associated to disease severity in their sample are
young age and absence of prior vaccination. Also con-
cerned by the spread and severity of pertussis in Spain
we have analyzed 176 children that required admission to
the Hospitalization Unit (HU) and/or the pediatric inten-
sive care unit (PICU) of Sant Joan de D�eu Hospital (Barce-
lona, Spain). Unfortunately, we do not have information
about the Prn status of B. pertussis strains in our sample

but a survey conducted on several European countries
(EU), Spain included, revealed that. B. pertussis isolates
in Spain do not differ from other EU countries using compa-
rable ACVs.3

Of our 176 patients, 128 were hospitalized (72.7%) and
48 (27.3%) were admitted in the PICU, these numbers
leaved room for a consistent analysis of data, especially
for the identification of factors of worse prognosis and
mortality. Patients have not been uniformly distributed
during the 12 years considered (2001e2013). Cases fluctu-
ated from 5 to 18 until 2010 when the number increased to
20, to 28 in 2011, and to 23 in 2012. The observed peaks of
incidence, every 3e6 years, matched the epidemic cycles
of the disease described in the literature. Our seasonal
distribution of cases also matched the distribution already
described, with higher cases in springesummer, especially
in HU patients.4,5

We examined through univariate and multivariate
methods a set of demographic and clinical characteristics

Table 1 Demographic and clinical characteristics of 176 children hospitalized with pertussis according to PICU admittance
(128 children in hospital, 48 in PICU).

Hospital
N Z 128

PICU
N Z 48

p value

Demographic characteristics

Sex, male (%) 65 (50.8) 18 (37.5) 0.116
Age categories (%) 0.001
0 month 17 (13.3) 13 (27.1)
1 month 44 (34.4) 25 (52.1)
2 months 33 (25.8) 7 (14.6)
>2 months 34 (26.5) 3 (6.2)
Age, days median (IQR) 64 (42e96) 45 (27e60) <0.001a

Prematurity (%) 15 (11.7) 9 (18.7) 0.259
Vaccination doses <0.001
0 78 (60.9) 42 (87.5)
1 38 (29.7) 6 (12.5)
2 5 (3.9) e

3 5 (3.9) e

4 2 (1.6) e

Deaths e 7 (14.6)
Clinical characteristics

Hospital stay, days median (IQR) 6.5 (3e10) 14 (8e20) <0.001a

PICU stay, days median (IQR) e 4 (3e8) e

Time of evolution, days median (IQR) 7 (4e10) 7 (3e10) 0.085a

Paroxysmal cough (%) 127 (99.2) 47 (97.9) 0.472
Post-tussive vomiting (%) 51 (39.8) 12 (25) 0.067
Inspiratory whoop (%) 39 (30.5) 6 (12.5) 0.019
Respiratory distress (%) 14 (10.9) 22 (45.8) <0.001
Primary apnea (%) 8 (6.2) 15 (31.2) <0.001
Post-crisis apnea (%) 43 (33.6) 21 (43.7) 0.212
Fever > 38 �C (%) 8 (6.2) 4 (9.1) 0.737
Cyanosis (%) 86 (67.2) 40 (83.3) 0.034
Cardiac symptoms (%) 4 (3.1) 8 (16.7) 0.004
Altered X-rays at admittance (%) 14 (31.8) 20 (45.4) 0.189
Bacterial over-infection (%) 2 (1.6) 12 (25) <0.001
Pneumonia (%) 1 (0.8) 4 (9.1) 0.020

IQR25-75 interquartile range; p values are Chi-square or Fisher exact test probabilities except for: aManneWhitney U test for non-
parametric variables.
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