Fukushima J. Med. Sci.,
Vol. 68, No. 1, 2022

[Case report]

Plastic bronchitis associated with influenza B virus infection : A case report
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Abstract

Plastic bronchitis (PB) is a severe acute respiratory disease that develops as a result of the forma-
tion of branching mucus plugs in the bronchial tree. PB is known as a complication of influenza A
virus infection, but some cases have been associated with influenza B virus infections. This patient
was a 3-year-old boy with no history of allergic disease who developed PB requiring ventilator man-
agement after influenza B virus infection. He was hospitalized and managed with ventilator sup-
port because of acute respiratory failure. Influenza B virus infection was diagnosed via rapid anti-
gen test and real-time reverse-transcription polymerase chain reaction (RT-PCR). A bronchoscopy
performed after a chest X-ray and computed tomography confirmed the presence of extensive atel-
ectasis in the right lung field and mucus plugs in the right bronchus. The patient’s respiratory con-
dition improved rapidly after removal of the plugs. Quantitative real-time RT-PCR performed with
nasal and aspirated sputum samples obtained at hospitalization revealed a higher viral RNA load in
the upper rather than in the lower respiratory tract. Viral replication in the lower respiratory was
not found to be a major contributor toward mucus plug formation. The finding of increased serum
IgE in the absence of a history of allergic disease suggests that an allergic reaction contributed to

the formation of mucus plugs.
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Introduction

Plastic bronchitis (PB) is a severe, possibly life-
threatening acute respiratory condition caused by
formation of branching mucus plugs in the bronchi
and sudden respiratory distress resulting from air-
way obstruction”. Therefore, prompt diagnosis of
PB and removal of the mucus plugs is required. PB
occurs secondary to respiratory infections, especial-
ly influenza A/HIN1 pdm09 virus infection, but few
cases have been reported following influenza B virus
infection”®. This patient was a 3-year-old boy
with no history of allergic disease who developed PB
requiring ventilator support after influenza B virus
infection.
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Case report

A 3-year-old boy with no underlying disease,
including allergic illnesses such as bronchial asthma,
suddenly experienced dyspnea after 3 days of cough
and mild fever. He was transferred to our hospital
for further treatment after visiting a nearby pediatric
clinic. He presented with a body temperature of
37.9°C, pulse of 157 beats/min, respiratory rate of
50-70 breaths/min, blood pressure of 141/89 mmHg,
and an SpO, of 80%-90% on room air. He was
alert. The breath sounds in the right lung field
were very weak, and signs of respiratory distress
(i.e., upper sternal, epigastric, intercostal retraction,
nasal alar breathing, and tachypnea) were evident.
The patient’s arterial blood gas analysis (Table 1)
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was consistent with respiratory failure. The re-
sults of the peripheral blood counts, biochemical
tests, and bacterial cultures are shown in Table
1. Influenza virus B was detected using an influen-
za virus rapid antigen-detection test and real-time
reverse-transcription polymerase chain reaction
(RT-PCR)”. The rapid antigen test for influenza A,
RS virus, human metapneumovirus, and Mycoplasma
pneumoniae were negative. He had received influ-
enza vaccination twice in this season. A chest X-
ray showed loss of permeability in the right lung
field with a shift to the right side of the trachea (Fig-
ure la). Chest computed tomography (CT) images
showed extensive atelectasis in the right middle and

lower lobes (Figure 2a, b). The patient was admit-
ted to the pediatric intensive care unit, intubated,
placed on ventilator support, and given intravenous
peramivir (10 mg/kg/day), ceftriaxone (120 mg/kg/
day), methylprednisolone, magnesium sulfate, and
isoproterenol (Figure 3). PB was suspected be-
cause of the extensive atelectasis on chest CT imag-
es, and because bronchoscopy revealed a large
amount of viscous plaque in the right middle and
lower lobe bronchi. The patient’s respiratory sta-
tus improved significantly following plaque removal
via intratracheal aspiration and pulmonary physio-
therapy (Figure 4). A chest X-ray after removal of
the mucus plugs also showed improvement of the

Table 1. Results of blood tests and cultures at hospitalization
Blood count Blood chemistry Arterial blood gas analysis * Cultures
WBC 12,100 /uL AST 30 IU/L pH 7.176 Sputum Negative
Neu 87 % ALT 13 1IU/L pCO, 74.4  Torr Blood  Negative
Lym 7 % LDH 201 IU/L pO, 103 Torr
Mo 4 % CK 500 IU/L HCO; 275 mmoL/L
Eo 1 % Na 136 mEgL BE —-1.2 mmoL/L
Ba 0 % K 4.7 mEqg/L
RBC 434 x 10" /juL  Cl 102 mEqL
Hb 11.7 g/dL BUN 11 mg/dL
Ht 34.6 % Crea 0.21 mg/dL
Plt 316 x 10* /uL  CRP 221 mgdL
PCT 0.09 ng/mL
IgG 488 mg/dL

# Arterial blood gas was analyzed under a fraction of inspired oxygen of 0.6.

Fig. 1.

Chest X-ray images.

-
-

Chest X-ray images at hospitalization (a) showed a decrease in permeability of the entire right lung field that im-
proved after the removal of mucus plugs (b).
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Fig. 2.

Chest CT images at hospitalization.
Chest CT (a) an axial image and (b) a coronal section image at hospitalization showed atelectasis of the right mid-
dle and lower lung lobes.

CT, computed tomography.
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Fig. 3. Clinical course from days 1 to 7 of hospitalization in the pediatric intensive care unit.
After the removal of mucus plugs by bronchoscopy and initiation of general management, the patient’s respiratory
status, oxygen index (solid lines), and airway resistance (broken lines) rapidly improved. He was extubated on

day 6 and transferred to the general ward on day 7.

mPSL, methylprednisolone ; Mg, magnesium sulfate ; CTRX, ceftriaxone ; WBC, white blood cell ; CRP, C-re-
active protein ; IT, intubation ; ET, extubation ; PICU, pediatric intensive care unit.

findings of the right middle and lower lung fields
(Figure 1b). The ventilator was removed on day 6
of hospitalization following improvement in the oxy-
gen index and airway resistance (Figure 3). The
patient was discharged on the 11" day after admis-
sion. The viral RNA load upon hospitalization was
2.45 x 10° copies/mL in the nasal aspiration sample
and 1.07 x 10 copies/mL in the aspirated sputum

sample. Serum IgE was 14,854 IU/mL at discharge
(Table 2) and 3,955 IU/mL 10 months later.

Discussion

The patient was a 3-year-old boy with no un-
derlying illness who developed PB. PB is known to
occur secondary to respiratory infections and is more
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Fig. 4. Removed mucus plugs.
The removed mucus plug had a dendritic branched
structure (arrows and circles) that resembled the
shape of a bronchus.

Table 2. Serum IgE level at discharge

Total IgE (UA/mL) 14,854

Specific IgE (UA/mL)
Japanese cedar 18.60
Ragweed 1.37
Japanese white birch 0.56
Orchard grass 0.52
Japanese mugwort 0.40
Japanese alder 0.40
Mold mite 1.35
Dog 0.41
Moth 0.38

likely in children with allergic predispositions (i.e.,
bronchial asthma) or congenital heart disease®”. A
previous report found that among 42 patients with
PB less than 18 years old, 31% had a history of aller-
gic illnesses including bronchial asthma, 40% had a
history of heart disease, and the remaining 29% had
no underlying disease”. Bronchial mucus plugs are
classified as either type 1 or type 2 depending on the

cause and pathology'”. Type 1 mucus plugs are in-

flammatory, composed mainly of fibrin and inflamma-
tory cells, such as neutrophils and eosinophils. It
often occurs in patients with bronchial diseases such
as asthma. Type 2 mucus plugs are acellular, com-
posed mainly of mucin, and occur in patients after
surgery for congenital heart disease. The mucus
plugs removed from our patient were not for patho-
logical evaluation, but his medical history without
heart disease and the occurrence of PB after influ-
enza B virus infection suggested that the mucus
plugs were type 1.

Type 1 mucus plugs have often been found in
PB cases following influenza A/HIN1 pdm09 virus
infection. Because the influenza A/HIN1 pdm09
virus has a high affinity for both human- and avian-
type receptors that are highly expressed in both the
upper and lower respiratory tracts, the virus can di-
rectly cause inflammation in both these areas''?.
We previously reported a case of severe acute respi-
ratory distress syndrome caused by the influenza A/
HIN1 pdmO9 virus, which had a greater viral RNA
load in the lower than in the upper respiratory
tract'”. Both seasonal influenza A/HIN1 and A/
H3N2 virus infections have also been reported to in-
crease IgE production and airway responsiveness, as
well as enhance antigen-induced airway inflamma-
tion and hyperresponsiveness**'”. Thus, the influ-
enza A/HIN1 pdm09 virus may both directly and in-
directly contribute to the formation of type 1 mucus
plugs in PB. On the other hand, the influenza B vi-
rus binds mainly to human-type receptors expressed
on the epithelial cells of the upper respiratory
tract. Thus, influenza B is not likely to grow in the
lower respiratory tract and directly cause inflamma-
tion. In our patient, the influenza B viral RNA load
in the lower respiratory tract (1.07 X 10* copies/mL)
was approximately one hundredth of that in the up-
per respiratory tract (2.45 x 10° copies/mL) ; this
was even almost the same as that observed in the
upper respiratory tract 7 days after onset”, suggest-
ing that viral infectivity is likely to be low. A previ-
ous report by Sanerkin ef al. demonstrated the pres-
ence of eosinophils and fibrin in the submucosal
layer of the bronchi in PB following infection. They
proposed that allergic inflammation produces secre-
tions in the trachea and leads to the formation of
bronchial casts'®. In general, an elevation of eosin-
ophil count in the peripheral blood is often observed
in patients with bronchial asthma, but this was not
seen in our patient at hospitalization. This could be
attributed to the patient’s dexamethasone therapy
for 2 days before hospitalization. In our patient, a
clinically significant allergic reaction involving IgE
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transiently induced by influenza B virus infection,
rather than direct viral inflammation, in the lower
respiratory tract may have played an important role
in the development of PB with type 1 mucus plugs.
Because our patient had no allergic symptoms so far,
the presence of an allergic background was uncer-
tain. However, throughout the patient’s clinical
course, he had high serum IgE levels (14,854 IU/
mL) in the acute phase and a subsequent marked de-
cline to 3,955 IU/mL 10 months after discharge.
These findings suggest a potential allergic back-
ground as an etiology. An increase in IgE produc-
tion due to influenza B has not been reported, and
thus the increased IgE production in this case may
have been due to a potential allergic background
alongside the infection. Although this patient has
had no symptoms of allergic disease after discharge,
he should be carefully observed for IgE-mediated al-
lergic reactions associated with recurrent influenza
B virus infections. In conclusion, this case of PB
occurred in a 3-year-old boy who developed acute
respiratory failure after influenza B virus infec-
tion. The mucus plugs in the lower respiratory
tract most likely resulted from an allergic reaction
rather than as a direct result of influenza B virus in-
fection. We obtained informed consent from the
patient’s parents to publish this report, and con-
firmed that ethics committee review and approval
was not required.
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