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Introduction: the aim of the study was to analyse the clinical characteristics, diagnostic tests per-
formed and treatment used in patients with pertussis evaluated in the paediatric emergency setting.

Material and methods: we conducted a retrospective descriptive study of patients with pertussis that
sought care in the paediatric emergency department of a tertiary care hospital between March 2014
and October 2017.

Results: the sample included 89 patients with a mean age of 1.67 + 2.9 years. Of the total, 98.9% pre-
sented with cough, 33% with inspiratory whoop and 34.8% with apnoea. Sixty-four percent of cases
occurred in the context of an epidemic of cough or pertussis. The mean number of emergency visits
made during a single episode of disease was 1.4. The most frequent diagnoses in the initial emergency
visit were cough (36%), suspected pertussis (22.5%), upper respiratory tract infection (19.1%) and bron-
chiolitis (9%). Fifty-six patients were admitted to hospital (62.9%) with a mean age of 0.38 + 1.2 years.
Cultures for detection of Bordetella were performed in 88 cases (positive for B. pertussis in 38 and B.
parapertussis in 3), and PCR tests in 73 (positive for B. pertussis in 70 and B. parapertussis in 3).

Conclusions: the diagnosis of pertussis is usually challenging, as its initial symptoms are nonspecific.
Early diagnosis is essential for early initiation of treatment and adequate contact prophylaxis.
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Resumen

Estudio retrospectivo de los pacientes con diagnéstico confirmado de
tosferina que son atendidos en urgencias de un hospital de tercer nivel

Introduccién: se analizan las caracteristicas clinicas, pruebas complementarias y tratamientos recibi-
dos por los pacientes con diagnostico de tosferina que son valorados en urgencias de Pediatria.

Material y métodos: estudio descriptivo retrospectivo de los casos de tosferina que consultaron en
urgencias de Pediatria de un hospital de tercer nivel entre marzo de 2014 y octubre de 2017.

Resultados: se analizaron 89 casos (55% mujeres) con edad media de 1,67 + 2,9 afios. El 98,9% presen-
t6 tos, el 33% gallo inspiratorio y el 34,8% apneas. En el 64% de los casos habia entorno epidémico de
tos o tosferina. La media de visitas en urgencias durante el mismo proceso fue 1,4. Diagnosticos mas
frecuentes en la primera visita a urgencias: tos (36%), sospecha de tosferina (22,5%), infeccion respira-
toria de vias altas (19,1%) y bronquiolitis (9%). Ingresaron 56 pacientes (62,9%), con una edad media de
0,38 £ 1,2 afios. Se realizo cultivo para Bordetella en 88 casos (positivo para B. pertussis en 38y B. para-
pertussis en tres) y reaccion en cadena de la polimerasa en 73 (positivo para B. pertussis en 70y B. para-
pertussis en tres).

Conclusiones: el diagnostico de tosferina habitualmente es dificil, ya que la sintomatologfa inicialmen-
te esinespecifica. El diagnéstico precoz es fundamental para iniciar un tratamiento inmediato y realizar
una adecuada profilaxis de contactos.

How to cite this article: Marin Andrés M, Gutiérrez Sanchez AM, Guerrero Laleona C, Bustillo Alonso M, Gdmez Barrena V, Campos Calleja C.
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INTRODUCTION

Pertussis is an acute respiratory infection that
manifests with characteristic coughing fits and is
caused by Bordetella pertussis or parapertussis. The
disease is transmitted through the airborne drop-
lets emitted during coughing and is highly conta-
gious.*?

Since the manifestations of pertussis are frequent-
ly nonspecific, the diagnosis is usually delayed.?
Patients are often diagnosed after the 3-week win-
dow when antibiotics may be useful to shorten
the course of disease and the duration of cough-
ing.* Consequently, pertussis generates a consider-
able number of paediatric emergency visits until
the diagnosis is established.

Pertussis is most severe in newborns and young
infants, potentially resulting in death. In December
2015, the autonomous community of Aragon in
Spain introduced routine vaccination against per-
tussis during pregnancy with the aim of protecting
infants until the primary vaccine series of the
childhood immunisation schedule.

The aim of our study was to analyse the epidemio-
logical and clinical characteristics of cases of per-
tussis, the diagnostic tests performed and the
treatments given to patients with a confirmed di-
agnosis of pertussis that visited the paediatric
emergency department of a tertiary care hospital.

MATERIAL AND METHODS

We conducted a retrospective and descriptive
study of patients given a diagnosis of pertussis
confirmed by detection of Bordetella in culture or
by polymerase chain reaction (PCR) that sought
care in the paediatric emergency department of a
tertiary care hospital between March 2014 and
October 2017.

We searched the emergency department electron-
ic health records database for patients with a dis-
charge diagnosis of “pertussis-like syndrome” or
“pertussis”. We excluded patients in who pertussis
was suspected but with negative results of culture
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and PCR for detection of Bordetella. Table 1 details
the variables under study.

RESULTS

The sample included 89 patients with a confirmed
diagnosis of pertussis. Fifty-five percent were fe-
male and 45% male. In addition, 13.4% were born
preterm. The mean age at diagnosis was 1.67 £ 2.9
years and the range was 12 days to 12 years. Of all
patients, 56.1% were aged less than 6 months and
29.2% less than 2 months.

When it came to the presenting complaints of the
patients that visited the emergency department,
98.9% presented with cough (77.5% in coughing
fits and 43.8% associated with vomiting), 33%
with inspiratory whoop and 34.8% with apnoea.
Fever was present in 14.6%. Sixty-four percent of
cases occurred in the context of an outbreak of
pertussis or cough. The mean number of emergen-
cy visits made during a single episode of disease
was 1.48 £ 0.78 (range, 1-4); and 33.7% of patients
visited the emergency room twice or more for a
single episode.

The patients received the following diagnoses in
the initial emergency visit: cough (36%), suspected
pertussis (22.5%), upper respiratory tract infection

Table 1. Variables under study

Age at diagnosis

Sex

Weeks of gestational age

Maternal vaccination against pertussis during pregnancy
Patient vaccinated against pertussis

Symptoms

Context of cough/pertussis in the household/epidemic
outbreak

PCR for detection of Bordetella

Culture for detection of Bordetella

Hospital admission

ICU admission

Length of stay (days)

Diagnostic tests performed

Number of emergency visits

Treatments received
PCR: polymerase chain reaction; ICU: intensive care unit.
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(19.1%), bronchiolitis (9%), bronchitis (2.2%), laryn-
gitis (3.4%), choking (2.2%), pneumonia (1.1%) and
other (4.5%).

Fifty-six patients (62.9%) were admitted to hospi-
tal, of who 44 (78.5%) were aged less than 4
months. Four patients (4.5%), with a mean age of
1.3 months (range, 21 days-2 months) required
transfer to the intensive care unit. There was 1
death, in a patient aged 1 ¥4 months with malig-
nant pertussis. This patient developed severe myo-
cardial dysfunction with pulmonary hypertension,
acute respiratory distress and eventually sepsis
caused by Klebsiella pneumoniae. The mean length
of stay was 8.02 + 5.51 days (range, 2-28). The
mean age of the patients admitted to hospital was
0.38 £ 1.2 years.

Culture for identification of Bordetella was per-
formed in 88 cases and was positive for B. pertussis
in 38 and for B. parapertussis in 3. Also, PCR tests
for detection of Bordetella were performed in 73
cases and were positive for B. pertussis in 70 cases
and for B. parapertussis in 3.

Blood tests were ordered in 34.8% of cases, with
white blood cell (WBC) counts greater than
15 000/pl detected in 51.7% and WBC counts
greaterthan 60 000/l detected in 3.2%. Seven pa-
tients underwent an echocardiographic evalua-
tion, which detected pulmonary hypertension in 2
(Table 2). Five (8.9%) of the 56 patients admitted to
hospital, all of who were tested for detection of
respiratory syncytial virus, were found to have this
coinfection. Other microbiological tests included
performance of stool culture for viral detection in
5 cases, with isolation of rotavirus in 1.

All patients received azithromycin for 5 days ex-
cept 1, who was treated with clarithromycin for 7
days. Table 3 provides information on other treat-
ments received in the emergency department or
during the hospital stay. Two of the four patients
that required admission to the intensive care unit
required respiratory support with high-frequency
oscillatory ventilation.

Seventy-six percent of patients aged more than 2
months had received at least 1 dose of a pertussis

Table 2. Diagnostic tests performed in 89 cases of
pertussis

n (%)
34.8%)
26.9%)
7.8%)

Complete blood count 31
Chest radiograph 24 (
Echocardiogram 7
Respiratory syncytial virus test 5 (5.6%)
Stool culture 5(5.6%)
Blood culture 4 (4.4%)
Urine culture 4 (4.4%)
1(1.1%)
1(1.1%)
1(1.1%)
1(1.1%)

Urine sediment 11%
Abdominal ultrasound 11%
Transfontanellar ultrasound 1.1%
Electroencephalogram 1.1%

Table 3. Treatment used in 89 cases of pertussis

n (%)
Inhaled/nebulised Salbutamol 34 (38.2%)
Prednisolone 3 (14.6%)
Dexamethasone 8 (8.9%)
Nebulised epinephrine 4(4.4%)
Oxygen therapy 4 (15.7%)
Azithromycin 88 (98%)
Amoxicillin-clavulanic acid 7(7.8%)
Clarithromycin 1(1.1%)
Meropenem 1(1.1%)
Cefotaxime 1(1.1%)

vaccine. Between March 2014 and December 2015
(before the introduction of routine vaccination of
pregnant women), there were 65 cases (29 in in-
fants aged < 2 months). From December 2015
through October 2017, there were 24 cases (11 in
infants aged < 2 months). Out of these 24 cases,
65.5% occurred in children of mothers that had
been vaccinated during pregnancy.

DISCUSSION

Pertussis is an acute bacterial infection caused by
Bordetella pertussis or B. parapertussis, exclusively
human pathogens that can infect individuals of all
ages.” Its incidence has decreased in developed
countries thanks to the introduction of vaccination
in infants. However, in recent years there has been
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an increase in cases, especially in adolescents and
young adults, in Canada, the United States, Aus-
tralia and some European countries.® In Spain, de-
spite a high vaccination coverage rate, there are
still outbreaks of pertussis, with cyclical incidence
peaks occurring every 3 to 5 years. Since 2010
there has been a progressive increase in the inci-
dence of disease, the associated hospital admis-
sions and mortality, especially in infants aged less
than 1 year. In the region of Aragon, the increase
was most pronounced in 2014 and 2015 and also
affected infants the most. Some of the possible ex-
planations for this phenomenon are advances in
rapid diagnostic techniques, the waning immunity
over time after vaccination and the lower effec-
tiveness of the acellular vaccine compared to
whole-cell vaccines.’

Adolescents and adults tend to develop mild forms
of disease, but infants aged less than 4 months are
the most vulnerable group, with a high incidence
of complications and a high mortality.” In the sam-
ple under study, 78.5% of patients admitted to
hospital were aged less than 4 months and all pa-
tients that required admission to the intensive
care unit were aged 2 months or younger. The
mean length of stay was higher compared to other
studies conducted in Spain.®’

Most studies in the literature describe a mild pre-
dominance of the female sex, which was also ob-
served in our sample.®

Sixty-four percent of cases were diagnosed in the
context of an outbreak of cough or pertussis, a pro-
portion that was higher compared to those report-
ed by other Spanish studies, which range from
44% to 54%.°% The identification of a family mem-
ber with prolonged cough allows a prompt diagno-
sis and prophylactic treatment of contacts in the
family at risk of infection.>® However, early diagno-
sis may be challenging in some cases, as the clini-
cal manifestations are nonspecific, previous vacci-
nation alters the course of disease, mixed
infections are frequent and physicians continue to
have a low level of suspicion.” Such delays in diag-
nosis result in patients making more visits for a
single episode of disease. In our case series, 33.7%
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of the patients visited the emergency department
at least twice in a single episode. We have not
found references in the literature on the subject of
repeated visits associated with this infection.

Pertussis was suspected in nearly 25% of patients
in their first visit to the emergency department.
The most frequent diagnosis given in the first
emergency visit before confirmation of pertussis
was upper respiratory tract infection, as its clinical
manifestations overlap those of the catarrhal
stage of pertussis.? Consequently, in patients pre-
senting with cough of unknown aetiology and du-
ration greater than 15 days, the origin of the cough
should be investigated and pertussis included in
the differential diagnosis.*°

The severity of the symptoms depends on several
factors, including age, the strength of the immune
response and the extent of systemic bacterial dis-
semination. In infants, bacteria descend to the
lower respiratory tract and, via an unclear mecha-
nism, produce necrotizing bronchitis and diffuse
alveolar damage. In more severe cases, these path-
ological events can lead to pulmonary hyperten-
sion, respiratory failure, and even death. Pulmo-
nary hypertension develops as an indirect effect of
the toxin through induction of hyperleukocytosis.?
Leukocytosis is recognised as one of the character-
istic laboratory findings in this disease, although it
is not always present. In a study conducted in
Spain that included 24 patients admitted to hospi-
tal with manifestations compatible with pertussis
over a 5-year period, 25% had a WBC count greater
than 15 000/pl. However, the diagnosis of pertus-
sis was confirmed microbiologically in only 11
cases.” In our case series, 51.7% of patients in who
a complete blood count was performed had a WBC
count greater than 15 000/pl, and all of them re-
ceived a diagnosis of pertussis. In addition, one
patient had a WBC count greater than 60 000/pl
and was given a diagnosis of malignant pertussis.

After the introduction of routine vaccination of
pregnant women against pertussis in Aragon in
December 2015, there were 24 cases of pertussis
over a period of 23 months compared to 65 cases
in the 21 months preceding the introduction of
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this public health measure. We ought to highlight
that despite the reduction in the incidence of per-
tussis, 65.5% of the cases that occurred after the
enactment of this measure occurred in infants of
vaccinated mothers.

The diagnosis of pertussis is usually challenging
due to the nonspecificity of the initial symptom:s.
In our sample, the most frequent differential diag-
nosis was upper respiratory tract infection, fol-
lowed by acute bronchiolitis. Nearly 80% of pa-
tients admitted to hospital were infants aged less
than 4 months. The diagnostic tests performed
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