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Abstraet We report a 28-day-old female infant with pertussis
presenting as severe acute bronchiolitis with cyanosis. On
admission, the patient’s symptoms were similar to those of
acute bronchiolitis. However, occasional apneic episodes with
cyanosis and peripheral lymphocytosis suggested neonatal
pertussis and prompted us to examine the presence of
Bordetella pertussis using loop-mediated isothermal ampli-
fication (LAMP) based on the insertion sequence 1S481.
LAMP of the nasopharyngeal and intratracheal aspirates was
positive for B. pertussis and a diagnosis of neonatal pertussis
was made. As the clinical features of pertussis in neonates
and early infancy are not characteristic, LAMP is a useful
tool for rapid diagnosis of B. pertussis infection.
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Case report

A 28-day-old female infant, who was born at 39 weeks
gestation weighing 2,928 g, was referred to us because of
cough, wheezing, and cyanosis. The infant had begun to
have manifestations of mild viral upper respiratory tract
infection at the age of 21 days. The respiratory symptoms
worsened abruptly and cyanosis was observed on the day
before admission. The child’s mother and 6-year-old sister,
who had both received DPT vaccination, had complained of
mild coughs two weeks before the onset of the patient’s
illness, but had not been treated with any antibiotics.

On admission to our hospital, the patient was dyspneic
without pyrexia, and oxygen saturation decreased to 88%
during a fit of coughing. The heart rate was 160/min and
the respiratory rate was 45—60/min. Routine hematological
tests showed a white blood cell count of 28,600/ul with a
lymphocyte count of 16,331/ul, and C-reactive protein was
0.04 mg/dl. Chest X-ray showed mild pulmonary emphy-
sema. The nasopharyngeal fluid was negative on immuno-
assays for respiratory syncytial virus, influenza A and B,
and adenovirus. The patient’s symptoms on admission
strongly suggested bronchiolitis. In addition, the apneic
episodes with cyanosis and lymphocytosis suggested
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neonatal pertussis. Initially, the patient was treated with
piperacillin and hydrocortisone. However, her condition
deteriorated and she developed severe apnea and bradycar-
dia during the night after admission. Chest X-ray indicated
the presence of atelectasis in the upper lobe of the right
lung. Following increasing respiratory distress over the next
two days, intubation was required, and she was ventilated at
high pressure. Clarithromycin was started on day three after
admission. Despite undergoing mechanical ventilation, the
patient had frequent episodes of severe apnea with
bradycardia and required manual ventilation for recovery.
Nasopharyngeal and intratracheal aspirates obtained on day
five were positive for Bordetella pertussis using a loop-
mediated isothermal amplification (LAMP) assay based on
the insertion sequence 18481 target (Fig. -). PCR analyses
of the nasopharyngeal and intratracheal aspirates were also
positive for B. pertussis (data not shown). Viral isolation
and bacterial cultures from intratracheal aspirates were
negative. The patient made favourable progress from the
fifth day of intubation and ventilation was stopped on the
eighth day. Piperacillin and clarithromycin were continued
for eight days and three weeks, respectively. LAMP
remained positive 30 days after initiation of treatment,
when the infant had no clinical manifestations of pertussis,
and was finally negative for the presence of the B. pertussis
genome on the 33rd day. LAMP was negative for B.
pertussis in the patient's parents and sister.

Discussion

Young infants with B. pertussis infection present with
atypical symptoms, including apnea, cyanosis, and wheez-
ing, and the laboratory findings, like leukocytosis and
lymphocytosis, are not always specific. Therefore, such
cases are often treated as acute bronchitis or bronchiolitis.
The initial manifestations found in our patient strongly
suggested that she had contracted acute bronchiolitis.
Manifestations such as bronchiolitis are not rare in early
infantile pertussis, and Sotomayor et al. reported that a
diagnosis of bronchiolitis or pneumonia was made in 14 of

46 infantile pertussis cases in the early stages [ ']. Although
pertussis can be diagnosed from culture and serological
studies, culture requires 7-10 days to isolate B. pertussis
and serology is frequently negative in young infants with
pertussis, like our patient. Confirmation of the diagnosis by
serology requires acute- and convalescent-phase sera,
delaying the diagnosis of B. pertussis infection.

PCR is more sensitive than culture-based methods and is
not readily affected by prior antibiotic therapy. Its main
disadvantage is that PCR assays have limited availability,
and false positives can occasionally occur [ ']. In our case,
B. pertussis was detected using both LAMP and PCR.
LAMP has been developed as a novel method to amplify
DNA, and it has been reported to be a rapid method for the
diagnosis of B. pertussis infection that requires only about
60 min and is less expensive than PCR [ ]. The sensitivity
and specificity of LAMP for B. pertussis are 83 and 95%,
respectively [ ]. The LAMP assay promises to become a
useful tool for the rapid diagnosis of pertussis in clinical
laboratories without requiring specific equipment, such as a
thermal cycler and electrophoresis system. As cross-
reactivity with B. bronchiseptica in 1S481-based PCR has
been reported, the possibility that a LAMP assay based on
an [IS481 target might also cross-react with B. bronchisep-
tica cannot be excluded completely [ ']. However, with few
exceptions, B. bronchiseptica is not pathogenic in humans,
and our patient had certainly contracted B. pertussis
infection.

Of particular interest is the persistence of a positive
LAMP reaction long after commencing treatment. Bonacorsi
et al. reported a very-low-birth-weight neonate in whom
treatment with josamycin was unsuccessful and PCR for B.
pertussis was positive for 78 days after the initial treatment
[']. The reason for the persistence of positive DNA results
remains unclear, but the high sensitivity of LAMP and the
difficulty of eliminating pathogens in infants with compro-
mised immunity may contribute to long-term persistence of
the B. pertussis genome. Further studies of culture- and
genome-based methods for the detection of B. pertussis are
required to clarify the optimal duration of treatment for
neonatal B. pertussis infection,

Fig. 1 The results of LAMP for 0.6
detecting the Bordetella pertus-
sis genome. LAMP of nasopha- . os
ryngeal (on days 5 and 8) and @ 0.4 - -4
tracheal (on day 5) aspirates 8 o negative control
showed a positive reaction = o3 / —-= naespharyngeal aspirate (day 5)
within 30 min E o2 7 . = nasopharyngeal aspirate (day 8)
;é : tracheal aspirate (day 5)
& 0.1 ' positive control
o — — .
30 min 60 min
-0.1
Time
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