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Abstract

Children’s interstitial lung disease (chILD) is a heterogeneous group of disorders that encompasses genetic, infectious and inflammatory

diseases, presenting with respiratory symptoms and diffuse abnormalities on lung imaging. It is a rare entity with wide differential diagnosis and

overlapping presentations, causing a diagnostic conundrum for physicians. When evaluating a patient with chlLD syndrome, it is generally

recommended to rule out common diseases first, including infections, immunodeficiency, structural airway abnormalities, and congenital heart

disease, but a comprehensive work up might be warranted in rare diseases. We describe a rare case of an infant who presented with diffuse lung

involvement in the setting of CGD, a diagnosis which was challenging and missed on the initial immunologic evaluation.

Keywords: chILD, Interstitial lung disease, Chronic granulomatous disease, Immunodeficiency, lung imaging, genetic.

Introduction

Infants with diffuse lung disease are considered to have chILD
syndrome if they meet three out of the following criteria: 1-
respiratory symptoms (cough, rapid breathing), 2- respiratory signs
(tachypnea, retractions, adventitious sounds), 3- hypoxemia, and 4-
diffuse abnormalities on lung imaging (chest x-ray or computed
tomography) [1]. It is a non-specific terminology which is used when
a definitive diagnosis has not yet been established [1,2]. A step wise
approach is advised when evaluating these cases, which focuses on
history, physical examination findings, and the use of investigations
while minimizing risks. [1,2]. We report a case of an infant who
presented significant diagnostic and management challenges and

ultimately was diagnosed with chronic granulomatous disease (CGD).

Case Report

A male infant born prematurely at 34 4/7 weeks via cesarean section
for severe preeclampsia, had a 27-day neonatal intensive care unit
(NICU) course during which he required continuous positive airway
pressure (CPAP) for 1 week, then was weaned off all respiratory
support. However, he continued to have intermittent tachypnea which
resolved with a single furosemide dose. Chest x-rays showed sub-
segmental atelectasis, echocardiography was normal, and he was

discharged home on room air.

At home, he developed worsening cough, fever, and tachypnea
leading to emergency department presentation at four months of age.
On physical exam, lungs were clear to auscultation, oxygen saturation
was 89% and no clubbing was appreciated. Chest x-ray showed
bilateral hazy and patchy opacities [figurel]. Blood work
demonstrated an elevated white blood cells count and respiratory viral
panel was negative. He was admitted to the pediatric intensive care
unit (PICU) and treated with high flow nasal cannula 8 LPM FiO2
40% and antibiotics.

His course was notable for worsening tachypnea and poor weight gain
despite high calorie diet. Arterial blood gas showed adequate
ventilation and minimal alveolar-arterial gradient. Respiratory
support escalated to non-invasive neurally adjusted ventilatory assist
(NAVA). Chest CT was completed and showed bilateral diffuse hazy
ground glass opacities with lower lobe predominance [figurel].
Lymphocyte subset analysis and quantitative immunoglobulins were
within normal limits. Pulse steroid therapy, hydroxychloroquine, and
anti-inflammatory dose azithromycin were started for management of

presumed chlLD. Genetic testing for ILD (Invitae panel (3)) was sent.

Citation: Abu Zahra M, Al-Dhmour H, Patel N, Weingarten-Arams J, Gorstein S, et al. (2024) Is It Children’s Interstitial Lung Disease (chILD)?. J Med Case Rep Case Series 5(10):
https://doi.org/10.38207/JMCRCS/2024/AUG05100498



E_(m £ ACQUAINT

PUBLICATIONS

Journal of Medical Case Reports and Case Seriesa ISSN: 2692-9880

Flexible bronchoscopy revealed normal anatomy and thoracoscopic
lung biopsy was performed at the same time. Bronchoalveolar lavage
(BAL) grew Pseudomonas aeruginosa. Genetic testing for ILD
(Invitae panel (3)) was negative. Lung biopsy did not reveal alveolar

structure or surfactant protein abnormality but showed evidence of
pneumonia with chronic remodeling. Cefepime and alternating

monthly nebulized Tobramycin were started for the treatment of

Pseudomonas.

Figure 1: CXR (left) showing bilateral hazy and patchy opacities, Chest CT (middle and right) coronal and sagittal views showing ground glass

opacities with lower lobe predominance, at the age of 4 months

Given an atypical organism cultured from BAL, an oxidative burst
assay was performed (Dihydrorhodamine (DHR)) which revealed
absent neutrophil function. Whole exome sequencing (WES) detected
pathogenic variant in CYBB gene (c.141+5G>C, Intronic,
Hemizygous) confirming the diagnosis of CGD. Diagnostic work-up
is summarized in [figure2].

Hence, prophylaxis with sulfamethoxazole-trimethoprim and

itraconazole was started. Nevertheless, the baby continued to have

poor weight gain and persistent tachypnea, ultimately requiring a
tracheostomy.

He continues to be tracheostomy and ventilator dependent. He
developed recurrent pneumonias with subsequent CT imaging
showing disease progression and involvement of upper and middle
lobes [figure3]. He was started on Interferon gamma therapy at the
age of 11 months, however, he has continued to experience recurrent

lung infections.

CXR: bilateral hazy and patchy opacities [figurel]. Viral panel:
negative.

Chest CT: bilateral diffuse hazy ground glass opacities with
lower lobe predominance [figurell].

Lymphocyte subset analysis and quantitative
immunoglobulins: normal. Genetic testing for ILD sent
(Invitae panel).

Bronchoscopy: unremarkable. BAL fluid grew
Lung biopsy peformed.

Invitae panel: negative. Lung Biopsy: pneumonia with chronic
remodeling, no alveolar structure or surfactant protein
abnormality.

Oxidative burst assay (DHR):

WES detected pathogenic variant in CYBB gene, confirming
diagnosis.

Figure 2: Summary of diagnostic work-up
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Figure 3: Chest CT coronal and sagittal views showing disease progression and involvement of upper and middle lobes, at the age of 7 months

Discussion

chILD comprises a diverse group of disorders classified together due
to similar clinical, radiographic, or pathological manifestations [1,4].
Recent approaches tend to divide these entities based on the age at
presentation to disorders more prevalent in infancy and disorders not
specific to infancy [4,5]. Within this classification, it is also important
to address different histopathological patterns, and the underlying
etiology, whether it is a primary pulmonary process or a systemic
disorder with pulmonary involvement [1,5-7].

These classifications are meant to guide physicians to help facilitate
diagnostic evaluation and treatment plans. However, establishing a
diagnosis is not always straight forward, thus, a diagnostic algorithm
was suggested by the American Thoracic Society in 2013 which
focused on ruling out underlying diseases first, including infections,
congenital heart disease, immunodeficiency, cystic fibrosis, and
aspiration [1]. It also emphasized the role of family history of chILD
in narrowing the differential, indications for genetic testing, chest CT
scan findings, and bronchoscopy with BAL, which could reveal the
final diagnosis without the need for lung biopsy [1]. Nevertheless,
lung biopsy remains the mean of definitive diagnosis for many forms
of chILD in which the initial evaluation is inconclusive [1,8].

It is worth mentioning that in clinical practice, multiple factors play a
role in determining the urgency and the choice of the diagnostic tests.
Decisions are often made while taking into account disease severity,
progression, duration, and the patient’s overall clinical status. In our
case, the patient underwent extensive work-up and lung biopsy due to
worsening clinical condition and an indecisive initial work up.
Treatment of chlLD focuses on supportive therapy with oxygen and
ventilatory support, adequate caloric intake, and interventions tailored
to the specific etiology [1,6]. Examples of specific interventions
include antimicrobials for infections, management of swallowing
dysfunction in aspiration syndrome, and whole lung lavage in patients
with alveolar proteinosis [1,9]. Empirical pharmacological therapy is
often considered, including systemic steroids, which proves
beneficial in cases where inflammation and inappropriate cellular
proliferation play a role [10], hydroxychloroquine, which was

reported to have beneficial effects in some cases with SFTPC and

ABCA3 mutations, and azithromycin due to its anti-inflammatory and
immunomodulatory effects [6,11,12]. We believe that treatment
decisions should be tailored based on the individual’s presentation,
risk factors, and definitive etiology (if established), while minimizing
medications side effects. In our case, a decision was made to start
empirical treatment due to rapid clinical deterioration initially, and
once a final diagnosis was made, CGD related therapies were started.
Our patient had a presentation consistent with chILD but it was
difficult to determine the etiology. Suspicion for immunodeficiency
arose when BAL grew Pseudomonas aeruginosa, a catalase positive
organism [13], that does not commonly cause pneumonia in healthy
subjects within this age group. Then, CGD diagnosis was established
by DHR and WES.

CGD is arare inherited immunodeficiency caused by loss-of-function
variants of genes encoding subunits of nicotinamide adenine
dinucleotide phosphate (NADPH) oxidase complex (14, 15).
Hemizygous variants in the CYBB gene cause X-linked disease,
which is the most common mode of inheritance. Other mutations like
CYBA, CYBCL1, NCF1, NCF2, and NCF4 were reported to cause
autosomal recessive disease [15]. Loss of NADPH function leads to
impaired phagocytic killing of organisms with the inability to produce
reactive oxygen species (ROS) in the phagosome [14,15].

Diagnosis of CGD is based on evaluating ROS production by
neutrophils. DHR is now considered the gold standard for diagnosis
[16]. In this test, neutrophils are stimulated with phorbol myristate
acetate then incubated with DHR 123, which is oxidized to rhodamine
123 by the normal NADPH oxidase-myelopeoxidase activity in
neutrophils. Rhodamine 123 emits fluorescence which is assessed by
flow cytometry as a surrogate measure of NADPH oxidase function
[16,17]. The test has high sensitivity and provides reliable
guantitative results, but genetic testing is often performed to identify
the mutation and inform prognosis [16].

Patients with this disease are prone to recurrent infections with
catalase positive organisms,
Burkholderia

Pseudomonas aeruginosa (18), although the latter is not commonly

such as Staphylococcus aureus,

cepacia, Serratia, Aspergillus, Nocardia, and
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reported which adds to the uniqueness of our case [18]. Infections
commonly involve the lungs, skin, lymph nodes and liver. Secondary
interstitial lung disease often develops later in life due to recurrent
pneumonia and inflammation [14,15].

Managing CGD starts with antimicrobial, antifungal, and interferon
gamma prophylaxis, which demonstrated improved overall survival
[14]. However, hematopoietic stem cell transplantation remains the
only curative treatment [14], an option that was not strongly
considered in this patient due to his complicated course with recurrent
infections and significant lung disease.

We believe our case was atypical and unique, the patient acquired
pseudomonas early in his life, his disease progressed rapidly leading
to secondary ILD, and the severity was significant, resulting in the
need for persistent non-invasive support, and eventually
tracheostomy with chronic mechanical ventilation. Data published
from registries in the US and Europe in 2000 and 2009, reported mean
age for CGD diagnosis of 3 years and 4.9 years for X-linked disease,
and 7.8 years and 8.8 years for autosomal recessive disease,
respectively [19,20]. Later publications reported earlier neonatal
manifestations of CGD, which included pulmonary aspergillosis, skin
infections, osteomyelitis, and pneumonia [15], however, no infant has

been reported to have ILD due to CGD prior to this case.
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