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Abstract

Surfactant protein C gene (SFTPC) variations may cause hereditary interstitial lung disease (HILD), a disease with variable

prognosis. The evaluation of treatment responsiveness of HILD with SFTPC variation remains unclear. We present the case

of a child with HILD whose respiratory condition was appropriately evaluated using a high-flow nasal cannula (HFNC). A 12-

month-old boy with SFTPC variation developed progressive respiratory failure. Although he was once considered a candidate

for lung transplantation, his respiratory condition was improved by hydroxychloroquine treatment, which prevented further

therapy. Compared to a conventional nasal cannula, which could not deliver a stable oxygen concentration, HFNC allowed us

to evaluate the improvement of oxygenation more accurately.
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Short title: HFNC for respiratory evaluation of SP-C dysfunction

Introduction

Hereditary interstitial lung disease (HILD) associated with surfactant protein C gene (SFTPC ) variation
exhibits various phenotypes, including asymptomatic adults or severe respiratory failure in infancy.1 Although
several case reports have shown success with hydroxychloroquine (HCQ) treatment, other factors that can
predict treatment responsiveness or disease prognosis remain largely unknown. Improvement of oxygenation
was often used as a clinical parameter,2 but it is difficult to evaluate the oxygenation under specific oxygen
concentrations when using conventional oxygen therapy in young children.3 Especially for patients with
HILD, the oxygen concentration via a nasal cannula can vary due to respiratory distress. Here, we report
that a high-flow nasal cannula (HFNC) was useful for clinical evaluation in the case of HILD with SFTPC
variation.

Case

A 12-month-old Japanese boy with interstitial lung disease was transferred to our hospital due to progressive
respiratory failure despite receiving systemic corticosteroids, including methylprednisolone pulse therapy. He
was born at full term from nonconsanguineous parents. His past medical history was only significant for mild
motor developmental delay. Family history revealed that his father was undergoing further investigation of
a chest X-ray abnormality. On admission, vital signs were remarkable for tachypnea and hypoxia. The
respiratory rate was 50/min. SpO2 was variable between 90-95% with oxygen supplementation at 2 L/min
via a nasal cannula. His height and weight were 74.0 cm (50th percentile) and 8.1 kg (10th percentile),
respectively. He showed moderate intercostal retraction. Respiratory distress worsened even after the second
methylprednisolone pulse therapy. A week after admission, his respiratory rate increased to 70/min, and his
oxygen requirements were up to 3 L/min to maintain SpO2 >90%. HCQ was administered orally to improve
his respiratory condition. In the eventual case of unresponsiveness, we discussed lung transplantation with
his parents and consulted a transplant surgeon. Because SpO2 with the conventional nasal cannula varied
greatly depending on his activity, such as sleeping or moving, we used HFNC (Optiflow junior, OPT316,
Fisher & Paykel Healthcare Co. Ltd., Auckland, New Zealand) with an inspiratory oxygen fraction of
0.60 and flow rate of 15 L/min to accurately monitor his oxygenation. The inspiratory oxygen fraction
was adjusted to maintain SpO2 [?]95%. Because the SpO2 variation dramatically decreased with HFNC,
we were able to evaluate his oxygenation more accurately. After two weeks of HCQ administration, his
oxygen requirements gradually decreased. At that time, SFTPC sequencing revealed a known pathogenic
variation (c. 218T>C, p. Ile73Thr). His respiratory distress improved so that we could change the HFNC
to a conventional nasal cannula after five weeks of HCQ treatment. Corticosteroid therapy was carefully
tapered because he temporarily experienced adrenal insufficiency. Four months after admission, he was
discharged with home oxygen therapy and treatment with HCQ, hydrocortisone, and azithromycin. The
biochemical parameters of lung injury, such as lactate dehydrogenase (LDH) and Krebs von den Lungen-
6 (KL-6), fluctuated during the course of inpatient treatment. The decrease in these parameters did not
parallel with his clinical improvement (Figure 1). Radiological findings also improved several months after
the clinical improvement.

Discussion

This report highlights two significant aspects. First, HFNC enabled us to accurately evaluate his oxygena-
tion as a parameter of treatment effectiveness. When his diagnosis was made, it was difficult to predict the
treatment responsiveness and prognosis as previous reports.1, 2 Because we would have needed to consider
lung transplantation if the treatment had not worked effectively, a precise assessment of the treatment re-
sponse was crucial for his management. Previous studies have reported that the oxygenation improvement
and nocturnal respiratory rate were adequate indicators of treatment responsiveness, although few reports
described the details of these parameters.2 The guidelines for idiopathic pulmonary fibrosis in adults rec-
ommend pulmonary function tests, 6-min working tests, and improvement of CT findings for treatment
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. evaluation.4 However, these investigations are challenging in infants and young children. Repeated radi-
ological studies involve radiation exposure and the necessity for sedation in young children. In our case,
we used oxygen concentration delivered by HFNC adjusted to maintain SpO2 [?]95% to evaluate treatment
responsiveness. It has been reported that oxygen concentration delivered to the patient through conventional
nasal cannula varies depending on the patient’s respiratory condition.3 HILD patients are supposed to be
susceptible to tachypnea and hypoxia due to decreased lung compliance and diffusion impairment, compared
to patients with infectious lung diseases. Therefore, an accurate oxygenation evaluation may be difficult,
especially in HILD patients receiving conventional oxygen therapy. Because HFNC can provide a specific
oxygen concentration, independent of the patient’s respiratory conditions, it was possible to properly assess
oxygen saturation even in the presence of severe respiratory distress.3 In our case, this precise assessment
stratified whether he needed further therapy such as lung transplantation.

Second, the biochemical parameters of lung injury did not reflect his actual clinical conditions. Although
KL-6 elevation has been reported to be helpful in the pediatric interstitial lung disease diagnosis,5 whether
the biochemical parameters can reflect respiratory improvements in HILD patients remains unknown. In our
case, the decrease in LDH and KL-6 levels was only evident after discharge. We presumed that the complex
pathophysiology of surfactant dysfunction might cause this delay. The abnormal pro-surfactant protein C
translated from mutant SFTPC was thought to induce endoplasmic reticulum stress and inhibit the func-
tion of a normally-matured surfactant protein C.1 Consequently, pulmonary inflammation and pulmonary
surfactant dysfunction might cause respiratory insufficiency.1 The decrease in biochemical parameters did
not match the improvement of respiratory condition, as these parameters only reflected the resolution of
lung inflammation. We speculated that the recovery of surfactant function occurred initially, followed by
the resolution of lung inflammation. Although it was not possible to explain this phenomenon precisely,
physiological parameters seemed to be more helpful than biochemical parameters to evaluate the treatment
responsiveness, at least in our case.

The concrete evidence of HFNC usefulness as a respiratory support for HILD remains to be investigated. Nev-
ertheless, our findings may be useful to evaluate the respiratory condition of HILD with SFTPCvariations.
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