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Pediatric interstitial lung disease masquerading
as difficult asthma: Management dilemmas for
rare lung disease in children
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The cases in this section have been presented by pediatric respiratory residents at monthly video conferences
where they were discussed by the trainees and respirologists across Canada. They are published as a result of
these proceedings and literature reviews undertaken by the residents
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Idiopathic nontransplant-related childhood bronchiolitis obliterans
is an uncommon disease. Most patients present with chronic recur-
rent dyspnea, cough and wheezing, which are also features of asthma,
by far a much more common condition. The present case study
reports on a six-year-old girl who presented to a tertiary care centre
with recurrent episodes of respiratory distress on a background of
baseline tachypnea, chronic hypoxemia and exertional dyspnea. Her
past medical history revealed significant lung disease in infancy,
including respiratory syncytial virus bronchiolitis and repaired gas-
troesophageal reflux. She was treated for ‘asthma exacerbations’
throughout her early childhood years. Bronchiolitis obliterans was
subsequently diagnosed with an open lung biopsy. She did not have
sustained improvement with systemic corticosteroids, hydroxychloro-
quine or clarithromycin. Cardiac catheterization confirmed the pres-
ence of secondary pulmonary hypertension. Treatment options
remain a dilemma for this patient because there is no known effective
treatment for this condition, and the natural history is not well
understood. The present case demonstrates the need for careful
workup in ‘atypical asthma’, and the urgent need for further research
into the rare lung diseases of childhood.
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Une pneumopathie interstitielle pédiatrique
déguisée en asthme difficile : Les dilemmes de
prise en charge d’une pneumopathie rare chez
les enfants

La bronchiolite oblitérante infantile idiopathique non reliée & une greffe
est une maladie rare. La plupart des patients souffrent de dyspnée récur-
rente, de toux et de wheezing, également caractéristiques de I'asthme,
beaucoup plus courante. La présente étude de cas fait état d’une fillette de six
ans qui est arrivée a un centre de soins tertiaires a cause d’épisodes récur-
rents de détresse respiratoire sur fond de tachypnée de base, d’hypoxémie
chronique et de dyspnée a leffort. Ses antécédents médicaux révélaient
une pneumopathie importante pendant la premiére enfance, y compris une
bronchiolite a virus respiratoire syncytial et un reflux gastro-cesophagien
réparé. Elle avait été traitée pour des « exacerbations de 'asthme » tout
au long de sa premiere enfance. Une bronchiolite oblitérante avait
ensuite été diagnostiquée grice a une biopsie pulmonaire chirurgicale.
Elle n’avait pas profité d’améliorations soutenues grace aux corticoides
systémiques, a I’hydrochloroquine ou 2a la clarithromycine. Un
cathétérisme cardiaque a confirmé la présence d’hypertension pulmonaire
secondaire. Les possibilités de traitement sont demeurées un dilemme
pour cette patiente parce qu'il n’existe pas de traitement efficace connu
de cette maladie, dont I’évolution naturelle n’est pas bien comprise. Le
présent cas démontre la nécessité de procéder a un bilan attentif en cas
d’ « asthme atypique » et le besoin urgent de recherches supplémentaires
sur les pneumopathies rares de 'enfance.
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Ithough asthma remains the most common cause of recur-

rent wheezing and respiratory distress in children, the
present case highlights the importance of exploring alternative
diagnoses in cases of ‘difficult asthma’ that do not respond to
conventional treatment.

Although there are vast differential diagnoses, pediatric
interstitial lung disease (pILD) is one of the main considera-
tions in the face of long-standing tachypnea and hypoxemia.
The term ‘pILD’ encompasses a heterogeneous group of rare
lung disorders in children (1). Invasive procedures, including
lung biopsy, are usually required for diagnosis, albeit with sub-
optimal yield (2). Therapeutic options have generally not been
systematically studied and have limited success. Furthermore,
the natural history of these disorders is not well understood
because of a lack of longitudinal data for these conditions.

CASE PRESENTATION

A six-year-old African Canadian girl with a past history of
asthma presented to her local community hospital with a
one-week history of shortness of breath, cough and coryzal
symptoms. She had little improvement after one week of out-
patient treatment with prednisone, regular salbutamol and flu-
ticasone. A diagnosis of pneumonia on the background of
asthma was made. Inpatient treatment at her local hospital
included oxygen, cefuroxime, clarithromycin, hydrocortisone,
salbutamol and ipratropium bromide. Due to a lack of signifi-
cant improvement and marked ongoing hypoxemia, she was
transferred the following week to the authors’ tertiary care
centre for further investigation.

Physical examination revealed marked finger clubbing,
increased work of breathing (tracheal tug, nasal flaring and a
respiratory rate of 38 breaths/min) and hypoxia (oxygen satu-
ration rapidly dropped to less than 80% in room air) in a small,
afebrile child with a weight in the 10th percentile and a height
in the 50th percentile for her age. On auscultation of the lung
fields, there was reduced air entry to both bases, bilateral basal
crackles and wheezing. Heart sounds were normal. The liver
was palpable 3 cm below the costal margin. There was no evi-
dence of rash or joint swelling.

The patient had a long history of tachypnea and shortness
of breath on exertion. Her past medical history included mul-
tiple hospitalizations with respiratory distress since infancy,
with the first hospital admission at two months of age for res-
piratory syncytial virus (RSV) bronchiolitis. She was diag-
nosed with gastroesophageal reflux at 10 months of age,
resulting in fundoplication and three months of gastrostomy
tube feeding. Following this, her subsequent hospital admis-
sions (at ages three and four years) with respiratory distress were
treated as asthma exacerbations. Her maintenance therapy
included inhaled salbutamol and fluticasone. Her family history
and birth history were unremarkable.

Baseline bloodwork including complete blood count, clot-
ting indexes, erythrocyte sedimentation rate, electrolyte and
liver function tests was normal except for an elevated hemo-
globin level (155 g/L) reflecting chronic hypoxemia. Her
capillary blood gas revealed a pH of 7.45 and partial pressure
of carbon dioxide of 50 mmHg. Diagnostic imaging including
chest radiograph (Figure 1) and high-resolution computed
tomography (HRCT) (Figure 2) was performed and showed
diffuse changes suggestive of pILD. Her sweat test, immune
workup (including immunoglobulin [Ig] subclasses, functional
antibody studies, T and B cell markers and stimulation tests)
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Figure 1) Chest radiograph on admission showing hyperinflation and
bilateral linear opacities throughout the lungs, particularly in the bases

and HIV serology were negative. Sputum culture and nasopha-
ryngeal swab for respiratory viruses were also negative. Serology
was positive for Epstein-Barr virus (EBV) viral capsid antigen
and EBV nuclear antigen IgG, indicating past EBV infection.
Her first spirometry test showed what initially appeared to be a
restrictive pattern (forced vital capacity was 41% predicted
and forced expiratory volume in 1 s was 39% predicted). She was
unable to perform lung volume tests at that time. The echocar-
diogram showed bowing of the right atrial septum to the left,
and a right ventricle-right atrium gradient of 40 mmHg, indi-
cating pulmonary hypertension.

An open lung biopsy was performed. Histology revealed
bronchioles with varying degrees of narrowing associated with
smooth muscle hypertrophy and peribronchiolar fibrosis.
Alveolar septac were thickened by extensive fibrous tissue.
The features were in keeping with bronchiolitis obliterans
(BO) (Figure 3). The histology specimen was negative by
immunofluorescence for RSV, cytomegalovirus (CMV), varicella-
zoster virus and adenovirus, but positive for EBV by polymerase
chain reaction.

The patient was treated with prednisone and a six-week
course of gancyclovir on the basis of the positive EBV nuclear
antigen and viral capsid antigen IgG. She was discharged
home on prednisone, salbutamol, fluticasone and nasal prong
oxygen at 3 L/min.

In her subsequent follow-up one month later, lung function
tests revealed some improvement in flows with a forced expira-
tory volume in 1 s of 49% predicted. She had normal resting
lung volumes (total lung capacity was 103% predicted) with
significant gas trapping (residual volume/total lung capacity
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Figure 2) High-resolution computed tomography showing diffuse
ground glass opacities involving both lungs with gas trapping and
marked interstitial thickening involving the lobular septae
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Figure 3) Histology of lung biopsy showing smooth muscle hypertrophy

and obliteration of bronchioles by fibrous tissue
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was 47% and forced vital capacity was 67% predicted) and an
obstructive pattern. She was commenced on oral hydroxy-
chloroquine at a dose of 10 mg/kg with a view to wean her
steroid dose because she was cushingoid by this time. However,
her clinical course waxed and waned, requiring the adjustment
of steroid dosing down and up in response. She remained very
hypoxic and dependent on continuous high-flow oxygen. A
six-week trial of high-dose clarithromycin was unhelpful. She
underwent cardiac catheterization to exclude extracardiac
shunting. This revealed a mean pulmonary artery pressure of
30 mmHg, with maximal improvement on 100% oxygen when
pulmonary artery pressure dropped to 24 mmHg.

Overall, oral maintenance steroids and hydroxychloroquine
have not produced a substantial clinical improvement in the
patient. She remains hypoxic with secondary pulmonary
hypertension.

DISCUSSION
BO is a rare condition in childhood. It is histologically defined
by inflammation and fibrosis occurring predominantly in the
walls and contiguous tissues of membranous and respiratory
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pILD masquerading as difficult asthma

TABLE 1
Etiologies of bronchiolitis obliterans

Post-transplantation
Postinfectious disease

« Viral: adenovirus, influenza, measles

* Mycoplasma
Drugs

« Penicillamine, Gold
Peripheral carcinoids
Inhaled toxic gas

» Nitrogen oxides

+ Sulfur dioxide

* Ammonia

+ Chlorine
Autoimmune disease

* Rheumatoid arthritis

* Ulcerative colitis

* Psoriatic arthritis

» Pemphigus vulgaris
Recurrent aspiration
Idiopathic

bronchioles, thus resulting in narrowing of the lumens (3). BO
has diverse etiologies (4) (Table 1), of which the most common
are post-transplantation-related and postinfectious. Certain
Aboriginal populations seem to be particularly susceptible to
postadenovirus BO (5,6).

In the case of our patient, infection and recurrent aspirations
are potential etiologies. BO as a sequela to adenovirus (types 3,
7 and 21), influenza A, measles and mycoplasma infections has
been well documented (7-10). Our patient had previously doc-
umented RSV bronchiolitis; however, we do not know whether
other viruses, such as adenovirus, were tested for. Although RSV
infection alone has not been reported to cause BO, coinfection
with RSV and adenovirus has been described as a precursor to
BO (11). Our patient also had serological evidence of previous
EBV infection. The association of EBV infection with BO in
immunocompetent, nontransplant, pediatric patients has not
been reported. Adult studies (12) have suggested an association
between EBV infection and idiopathic pulmonary fibrosis. In
immunocompetent children, pulmonary parenchymal involve-
ment in acute EBV infection is thought to be uncommon,
although there have been a few case reports (13,14) linking
EBV infection with interstitial lung disease in infancy. Whether
EBV was the pathogen or a ‘passenger’ is not clear.

Histology provides the gold standard for diagnosing BO.
The characteristic patchy lesions make sampling by trans-
bronchial biopsy difficult. The diagnostic yield using open lung
biopsy or video-assisted thoracoscopy is far superior (2,15).
HRCT is another useful tool for diagnosing BO, with the sen-
sitivity and specificity reported to be 80% to 93% and 80% to
94%, respectively (16-18). The characteristic ‘mosaic pattern’
results from gas trapping distal to the narrowed bronchioles,
leading to parenchymal distortion and subsequent decreased
perfusion to areas with bronchiolar obstruction. However, it
should be noted that neither the pathological changes (19,20)
nor the extent of abnormalities on HRCT (21) correlates well
with the functional impairment of the patients.
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The clinical course of BO is not well documented in the lit-
erature because no prospective longitudinal studies have been
performed. In one retrospective series of postinfectious BO
patients (aged two to nine years) (22), 23% of patients went
into remission and 68% had persistent symptoms 3.5 years later.
Infectious exacerbations associated with BO are a major cause
of morbidity and mortality (23). The severity of the illness, as
marked by the presence of hypoxemia and pulmonary hyper-
tension, is generally associated with poor survival in children
with pILD (24).

The treatment of idiopathic BO is supportive. Supplemental
oxygen, bronchodilators and corticosteroids are the mainstay
of therapy, although there have been no controlled trials on
the use of steroids in children with BO. In the postlung trans-
plantation population, where recurrent rejection, and EBV and
CMYV infections are thought to be risk factors for developing
BO, treatment strategies include augmentation of immunosup-
pression (using cyclosporin A, azathioprine and OKT3), early
aggressive treatment of infections and prophylaxis for CMV
and EBV infection using gancyclovir (25). Lung transplanta-
tion is an option for end-stage lung disease.

From the practical point of view, the treatment options
for our patient remain a dilemma. Oxygen therapy, systemic
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