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Childhood interstitial lung disease (chILD) comprises > 200 rare heterogeneous respiratory disorders that can affect infants, children,
and adolescents [1]. The prevalence (1.5 - 3.8 cases per million [2] and incidence (1.3 cases per million children [3]) of chILD may vary

across different studies/analyses depending on study design [1].

Children’s interstitial lung diseases, sometimes labelled diffuse parenchymal lung diseases (DPLD), cover many rare conditions that
mainly affect the lung parenchyma, leading to impaired alveolar gas exchange. Aetiology and pathogenesis are broad. The leading clinical

symptoms are tachypnoea, hypoxemia, retractions, crackles, and failure to thrive [4].

A separate classification for chILD has been developed and updated most recently in 2013 by the chILD Research Network and recom-
mended in the official American Thoracic Society clinical practice guideline on classification, evaluation, and management of chILD in
infancy [5].

chILD includes disorders that occur in adults as well as those unique to children, such as neuroendocrine cell hyperplasia of infancy
and diseases attributed to genetic conditions and developmental processes [6]. Fibrosing forms of interstitial lung disease (ILD) involve
an injurious process that can occur in both children and adults [7]. It is not clear, however, whether the mechanism of fibrosis in the adult

lung is similar to fibrosis in children who have ongoing alveolarization [7].

Though fibrosing ILD in children has not been extensively studied and characterised, underlying conditions or contributing factors
include surfactant dysfunction disorders such as mutations in SFTPC, ABCA3 and NKX2.1, connective tissue disease-related ILD, and
radiation- or drug induced fibrosis [7]. Similar to adults, subgroups of patients with fibrosing chILD exhibit a progressive phenotype

characterised by worsening symptoms, lung function decline and increased morbidity [6].

ChILD is usually diagnosed if three of the following features are present: 1) respiratory symptoms (cough, rapid and/or difficult breath-
ing, and exercise intolerance), 2) respiratory signs (tachypnea, adventitious sounds, retractions, digital clubbing, and failure to thrive or

respiratory failure), 3) hypoxemia, and 4) diffuse abnormalities on a chest radiograph or computed tomography (CT) scan [5,6].

The choice of which specific diagnostic test to use depends on a variety of factors, including the clinical context and disease severity
and duration [2]. Clinical evaluation includes chest radiography, chest CT, pulmonary function testing, infant pulmonary function testing,

bronchoscopy with BAL, echocardiography, genetic testing, and/or lung biopsy [5].
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Currently, high-resolution computed tomography (HRCT) remains the imaging investigation of choice for the evaluation of ILD [8]
HRCT is helpful not only in the diagnosis of ILD but also in monitoring disease activity and severity. However, the main concern with HRCT
is the potentially harmful radiation, particularly considering chronicity of ILD and requirement for frequent follow-up examinations. Mag-
netic resonance imaging MRI is an attractive, nonionizing radiological alternative study to CT. Recent technical advances and refined pulse
sequences have increased the diagnostic quality of lung MRI. Various studies in paediatric population have highlighted the role of lung
MRI in the diagnosis of pulmonary infections [9,10]. Most of these studies have emphasized on detection of parenchymal abnormalities

by lung MRI. In addition, the role of MRI in evaluation of airways has also been suggested [11,12].

A pilot study shows that lung MRI, with current routinely available sequences, is not currently near to replacing HRCT with MRI for the

evaluation of paediatric ILD in the immediate future. However, this is only a pilot study, and larger studies are required in this field [13].

There are no approved therapies for ILD treatment in children and, based on anecdotal evidence, the current standard of care com-
prises the empiric use of systemic steroids, other (steroid-sparing) immunosuppressants, hydroxychloroquine (HCQ) or azithromycin
[14,15].

HCQ can inhibit the production of inflammatory cytokines (e.g. IL-1, IL-6, TNFa and INFy) and the degradation of intracellular cargo
via the autophagy pathway [16]. It can interfere with aberrantly produced proteins in cells affected by pathogenic variants in the genes
for surfactant protein C [17], ABCA3 [18], COPA [19] and others.

Currently an industry sponsored phase 3 trial of nintedanib in children with fibrosing chILD (ClinicalTrials.gov: NCT04093024) is on-
going, aiming to include at least 30 patients [20]. This points out the extraordinary logistic effort and financial power necessary to recruit

such a relatively small number of subjects in this condition.

Preventing infections might reduce morbidity and mortality in chILD. Some study centres use passive immunisations against the hu-
man respiratory syncytial virus during the cold season for patients diagnosed with chILD. Furthermore, the use of face masks was highly
effective, reducing respiratory tract infections during the COVID-19 pandemic [21].

Several studies stated that achieving an optimal nutritional status is important to maintain better pulmonary function, physical perfor-

mance, fewer complications, and to prolong survivals among these patients with chronic respiratory illness [22,23].

Bibliography
1. Deterding RR,, et al. “Approaching clinical trials in childhood interstitial lung disease and pediatric pulmonary fibrosis”. American

Journal of Respiratory and Critical Care Medicine 200 (2019): 1219-1227.

2. SaddiV, et al. “Childhood interstitial lung diseases in immunocompetent children in Australia and New Zealand: a decade’s experi-
ence”. Orphanet Journal of Rare Diseases 12 (2017): 133.

3. Griese M, et al. “Incidence and classification of pediatric diffuse parenchymal lung diseases in Germany”. Orphanet Journal of Rare
Diseases 4 (2009): 26.

4. Kurland G, et al. “An official American thoracic Society clinical practice guideline: classification, evaluation, and management of child-

hood interstitial lung disease in infancy”. American Journal of Respiratory and Critical Care Medicine 188 (2013): 376-394.

Citation: Mariam Mahmoud Hassan El Makkawy and Safwat Hassan Gad. “Childhood Interstitial Lung Disease: What have we Learned So
Far?”. EC Paediatrics 12.1 (2023): 56-59.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6945798/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6945798/
https://ojrd.biomedcentral.com/articles/10.1186/s13023-017-0637-x
https://ojrd.biomedcentral.com/articles/10.1186/s13023-017-0637-x
https://ojrd.biomedcentral.com/articles/10.1186/1750-1172-4-26
https://ojrd.biomedcentral.com/articles/10.1186/1750-1172-4-26
https://pubmed.ncbi.nlm.nih.gov/23905526/
https://pubmed.ncbi.nlm.nih.gov/23905526/

Childhood Interstitial Lung Disease: What have we Learned So Far?

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

58

Kurland G., et al. “An official American Thoracic Society clinical practice guideline: Classification, evaluation, and management of
childhood interstitial lung disease in infancy”. American Journal of Respiratory and Critical Care Medicine 188 (2013): 376-394.

Fan LL., et al. “Diffuse lung disease in biopsied children 2 to 18 years of age. Application of the chILD classification scheme”. Annals of
the American Thoracic Society 12 (2015): 1498-1505.

Deterding RR,, et al. “Approaching clinical trials in childhood interstitial lung disease and pediatric pulmonary fibrosis”. American
Journal of Respiratory and Critical Care Medicine 200 (2019): 1219-1227.

Klusmann M and Owens C. “HRCT in paediatric diffuse interstitial lung disease-a review for 2009”". Pediatric Radiology 39.3 (2009):
471-481.

Sodhi KS,, et al. “Rapid lung MRI in children with pulmonary infections: time to change our diagnostic algorithms”. Journal of Magnetic
Resonance Imaging 43 (2016): 1196-1206.

Sodhi KS., et al. “Rapid lung MRI: paradigm shift in evaluation of febrile neutropenia in children with leukemia: a pilot study”. Leuk
Lymphoma 57 (2016): 70-75.

Sodhi KS and Khandelwal N. “Magnetic resonance imaging of lungs as a radiation-free technique for lung pathologies immunodefi-
cient patients”. Journal of Clinical Immunology 36 (2016): 621-623.

Sodhi KS,, et al. “Imaging of thoracic tuberculosis in children: current and future directions”. Pediatric Radiology 47 (2017): 1260-
1268.

Sodhi KS,, et al. “Diagnostic Utility of 3T Lung MRI in Children with Interstitial Lung Disease”. Academic Radiology 25.3 (2018): 380-
386.

Bush A, et al. “ChILD-EU Collaboration. European protocols for the diagnosis and initial treatment of interstitial lung disease in chil-
dren”. Thorax 70 (2015): 1078-1084.

Braun S., et al. “Hydroxychloroquine in children with interstitial (diffuse parenchymal) lung diseases”. Pediatric Pulmonology 50
(2015): 410-419.

Schrezenmeier E and Dorner T. “Mechanisms of action of hydroxychloroquine and chloroquine: implications for rheumatology”. Na-
ture Reviews Rheumatology 16 (2020): 155-166.

Thurm T, et al. “SFTPC mutations cause SP-C degradation and aggregate formation without increasing ER stress”. European Journal
of Clinical Investigation 43 (2013): 791-800.

Tomer Y., et al. “The common ABCA3E292V variant disrupts AT2 cell quality control and increases susceptibility to lung injury and
aberrant remodelling”. The American Journal of Physiology-Lung Cellular and Molecular Physiology 321 (2021): L291-307.

Kumrah R, et al. “Genetics of COPA syndrome”. The Application of Clinical Genetics 12 (2019): 11.

Deterding R, et al. “Study design of a randomised, placebo-controlled trial of nintedanib in children and adolescents with fibrosing
interstitial lung disease”. ER] Open Research (2020): 7.

Citation: Mariam Mahmoud Hassan El Makkawy and Safwat Hassan Gad. “Childhood Interstitial Lung Disease: What have we Learned So
Far?”. EC Paediatrics 12.1 (2023): 56-59.


https://pubmed.ncbi.nlm.nih.gov/23905526/
https://pubmed.ncbi.nlm.nih.gov/23905526/
https://pubmed.ncbi.nlm.nih.gov/26291470/
https://pubmed.ncbi.nlm.nih.gov/26291470/
https://pubmed.ncbi.nlm.nih.gov/31322415/
https://pubmed.ncbi.nlm.nih.gov/31322415/
https://pubmed.ncbi.nlm.nih.gov/19440768/
https://pubmed.ncbi.nlm.nih.gov/19440768/
https://link.springer.com/article/10.1007/s00247-017-3811-3
https://link.springer.com/article/10.1007/s00247-017-3811-3
https://pubmed.ncbi.nlm.nih.gov/25907426/
https://pubmed.ncbi.nlm.nih.gov/25907426/
https://pubmed.ncbi.nlm.nih.gov/27417382/
https://pubmed.ncbi.nlm.nih.gov/27417382/
https://pubmed.ncbi.nlm.nih.gov/29052772/
https://pubmed.ncbi.nlm.nih.gov/29052772/
https://pubmed.ncbi.nlm.nih.gov/29239833/
https://pubmed.ncbi.nlm.nih.gov/29239833/
https://pubmed.ncbi.nlm.nih.gov/26135832/
https://pubmed.ncbi.nlm.nih.gov/26135832/
http://www.klinikum.uni-muenchen.de/Child-EU/download/en/publications/Sonst/2014_Braun_HCQ-in-Children-With-ILD.pdf
http://www.klinikum.uni-muenchen.de/Child-EU/download/en/publications/Sonst/2014_Braun_HCQ-in-Children-With-ILD.pdf
https://www.nature.com/articles/s41584-020-0372-x
https://www.nature.com/articles/s41584-020-0372-x
https://pubmed.ncbi.nlm.nih.gov/23701443/
https://pubmed.ncbi.nlm.nih.gov/23701443/
https://pubmed.ncbi.nlm.nih.gov/34132118/
https://pubmed.ncbi.nlm.nih.gov/34132118/
https://pubmed.ncbi.nlm.nih.gov/30804679/
https://pubmed.ncbi.nlm.nih.gov/34164554/
https://pubmed.ncbi.nlm.nih.gov/34164554/

Childhood Interstitial Lung Disease: What have we Learned So Far?

59

21. Coclite D,, et al. “Face mask use in the community for reducing the spread of COVID-19: a systematic review”. Frontiers in Medicine 7
(2020): 594269.

22. Karim T, et al. “Interventions to prevent respiratory diseases-nutrition and the developing world”. Paediatric Respiratory Reviews 22
(2017): 31-37.

23. Berthon BS and Wood LG. “Nutrition and respiratory health-feature review”. Nutrients 7 (2015): 1618-1643.

Volume 12 Issue 01 January 2023
© All rights reserved by Mariam Mahmoud Hassan El Makkawy and Safwat Hassan Gad.

Citation: Mariam Mahmoud Hassan El Makkawy and Safwat Hassan Gad. “Childhood Interstitial Lung Disease: What have we Learned So
Far?”. EC Paediatrics 12.1 (2023): 56-59.


https://pubmed.ncbi.nlm.nih.gov/33511141/
https://pubmed.ncbi.nlm.nih.gov/33511141/
https://pubmed.ncbi.nlm.nih.gov/27793738/
https://pubmed.ncbi.nlm.nih.gov/27793738/
https://pubmed.ncbi.nlm.nih.gov/25751820/

