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Abstract

Background: In this article, we present the case of a newborn with respiratory insufficiency caused by SFTPC gene mutation.

We summarized and analyzed the clinical, chest imaging and gene test data of the case, and reviewed related literature. Case

presentation: Case data: female infant, 6 hours with dyspnea. Physical examination on admission showed three concave signs,

no rales or dryness in both lungs. Multiple chest radiographs indicated that the brightness of the two lungs gradually decreased,

and chest CT indicated diffuse lung lesions. Sp-related gene detection indicated that SFTPC was newly mutated due to c.563t

> c (p.l188p). Literature reported six similar cases: 1) SFTPC gene c.68G > G/A, p.r23q heterozygosity missense mutation,

2) SFTPC gene c.115G > G/T, p.v39l heterozygosity missense mutation, 3) c.203T >a, p. Val68asp mutation, 4) c.435G> c

mutation, 5) Cys121Phe/C121F mutation, and 6) p. Cp121gly /C121G mutation. All these cases developed severe neonatal

respiratory distress syndrome shortly after birth, and there are no reports consistent with the gene loci and manifestations of this

case. Conclusion: The mutation of SFTPC gene can cause early respiratory insufficiency and lead to progressive exacerbation

of respiratory failure. We report a newly mutated SFTPC gene due to c.563t > c (p.l188p).
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Abstract

Background: In this article, we present the case of a newborn with respiratory insufficiency caused by SFTPC
gene mutation. We summarized and analyzed the clinical, chest imaging and gene test data of the case, and
reviewed related literature.

Case presentation: Case data: female infant, 6 hours with dyspnea. Physical examination on admission
showed three concave signs, no rales or dryness in both lungs. Multiple chest radiographs indicated that
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the brightness of the two lungs gradually decreased, and chest CT indicated diffuse lung lesions. Sp-related
gene detection indicated that SFTPC was newly mutated due to c.563t > c (p.l188p). Literature reported
six similar cases: 1) SFTPC gene c.68G > G/A, p.r23q heterozygosity missense mutation, 2) SFTPC gene
c.115G > G/T, p.v39l heterozygosity missense mutation, 3) c.203T >a, p. Val68asp mutation, 4) c.435G> c
mutation, 5) Cys121Phe/C121F mutation, and 6) p. Cp121gly /C121G mutation. All these cases developed
severe neonatal respiratory distress syndrome shortly after birth, and there are no reports consistent with
the gene loci and manifestations of this case.

Conclusion: The mutation of SFTPC gene can cause early respiratory insufficiency and lead to progressive
exacerbation of respiratory failure. We report a newly mutated

SFTPC gene due to c.563t > c (p.l188p).

Keywords: SFTPC; genetic mutation; respiratory insufficiency

Introduction:

Genetic surfactant disorders often cause neonatal respiratory distress syndromes.

Pulmonary surfactant could prevent the lung alveoli from collapsing through reducing tension at the air-
water interface. It consists of proteins and lipids. Half of proteins consist of four SPs, namely SP-A, SP-B,
SP-C, and SP-D [1]. ABCA3, NKX2-1, GM-CSF are also involved in the process of surfactant generation
and secretion. However, genetic variations are more frequently described in SFTPC and ABCA3, and less
frequently in NKX2-1, SFTPB, SFTPA, and GM-CSF[2]. In this article, we present a case of the process of
clinical diagnosis and treatment of a newborn with respiratory insufficiency caused by SFTPC gene mutation.
The newborn developed aggravating symptoms. Chest imaging indicated diffuse lesions in both lungs. Sp-
related gene detection indicated a novel mutation of SFTPC, which was newly mutated due to c.563t > c
(p.l188p).

Case History:

Case summary:

The newborn was female, G3P2, gestational age was 38 weeks + 6 days. She was delivered by caesarean
section due to ”scarred uterus”, birth weight was 3450g.The amniotic fluid was clear, umbilical cord and
placenta were normal. Apgar score at 1 and 5 minutes were 8 and 9 points respectively. Half an hour after
birth, she presented with shortness of breath and grunting. Thereafter, she was observed on oxygen for 6
hours. Without relief, she was transferred to our hospital.

Family history:

The parents were in good health and denied consanguineous marriages. There was no family history of
hereditary diseases. The couple has a 7-year-old daughter without similar history.

Physical examination:

T: 37.5, P: 110 beats/min, R: 42 beats/min, conscious, slightly shortness of breath, moaning, the response
cries were fine. The bregma was flat, 0.5x0.5cm in size. Neck was soft. In both lungs, respiratory sounds were
coarse, a small amount of coarse wet rumbling was heard. Heart rhythms and heart sounds were normal, no
murmurs heard. The abdomen was flat and soft, the liver was detected at 1.0cm below the ribs, 1.5cm below
the xiphoid process, the splenic was not palpable, no mass was detected. The bowel sounds were present.
Umbilical cord ligation was intact, and there was no exudate. Limb activity was less than expected, muscle
tone was normal, limbs were cool.CRT was 3 seconds.

Auxiliary examination:

On admission, blood glucose was 3.9 mmol/L, transcutaneous oxygen saturation was 100% (under nasal
oxygen).
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Lab tests:

On Jan 1st, neonatal blood gas : PH was 7.34, partial pressure of carbon dioxide was 38.6 mmHg, partial
pressure of oxygen was 145.4 mmHg, concentration of HCO3 was 20.4 mmol/L, residual base was -4.87
mmol/L, oxygen saturation was 100.0%, lactate was 1.90 mmol/L. Pediatric routine blood test and hCRP
test at emergency: white blood cell count was 32.64*109/L, ultra-sensitive C-reactive protein level was
3.58mg/L, percentage of neutrophil was 93.3%, hemoglobin was 179g/L, platelet count was 253*109/L.
Emergency PCT: calcitonin level was 10.02ng/ml. On Jan 3rd ,neonatal blood gas : pH was 7.38, partial
pressure of carbon dioxide was 36.9 mmHg, partial pressure of oxygen was 32.9mmHg, concentration of
HCO3 was 21.4 mmol/L, residual base was -3.05 mmol/L, oxygen saturation was 75.1%, lactic acid was
3.2mmol/L, reduced hemoglobin was 24.3%; On Jan 4th , neonatal blood gas : pH was 7.29, partial pressure
of carbon dioxide was 53.4 mmHg, partial pressure of oxygen was 41.4 mmHg, concentration of HCO3 was
25 mmol/L, residual base was -2.48 mmol/L, oxygen saturation was 80.4%, glucose was 6.3mmol/L, lactic
acid was 2.9mmol/L, reduced hemoglobin was 19.2%; On Jan 6th , neonatal blood gas : PH was 7.36, partial
pressure of carbon dioxide was 62.2 mmHg, partial pressure of oxygen was 46.0 mmHg, concentration of
HCO3 was 34.2 mmol/L, residual base was 6.65mmol/L, oxygen saturation was 85.7%, reduced hemoglobin
was 14.0%, lactate was 1.1 mmol/L. On Jan 7th , neonatal blood gas : PH was 7.37, partial pressure of
carbon dioxide was 57.8 mmHg, partial pressure of oxygen was 75.1 mmHg, concentration of oxygen was
32.8 mmol/L, standard bicarbonate concentration was 28.8 mmol/L, total oxygen content was 75.1 mmol/L,
total carbon dioxide was 29.0mmol/L, residual base was 5.81mmol/L, oxygen saturation was 97.9%, reduced
hemoglobin was 14.0%, lactic acid was 1.5 mmol/L.

Imaging:

On Jan 1st, chest and abdomen x-ray illustrated that she had bronchitis. On Jan 4th, chest x-ray indicated
that she had bronchiectasis.

Gene test:

Sp-related gene detection showed that SFTPC was newly mutated due to c.563t > c (p.l188p).

Treatment history:

After admission, the patient was placed in a warm box with nasal catheter oxygenation, then given cefotaxime
injection and penicillin G sodium injection for anti-infection, given rehydration and other treatment to
combat symptoms. On the third day after admission, under nasal catheter oxygenation (0.5L/min), there
were repeated paroxysmal drop in oxygen saturation, which dropped to 60%-70% and could gradually rise
again. On the fourth day, the paroxysmal drop was more frequent, and oxygen saturation dropped to
30%-70%, then slowly rose on its own. There was no convulsion, no breath-holding, no apnea, no fever.
She could drink milk. Physical examination showed that she had a concave sign, the cry was still loud,
the response was normal. Morning TCB result: 3.9/3.4mg/dl. The respiratory sounds of both lungs were
coarse, but no obvious rumbling was heard. Heart rhythm was normal, heart sounds were moderate, no
murmur was heard. The abdomen was flat and soft, the liver was 1.0cm below the rib, 1.5cm below the
xiphoid process, the splenic was not palpable, the bowel sounds were present, the limbs were less active, the
extremities were warm. CRT was 3 seconds. On the eighth day, high-flow oxygen (Jan 8th-Jan 11th) and
nebulization (Jan 8th-Jan 11th) were given, because of carbon dioxide retention in the follow-up blood gas
analysis and low permeability of both lungs in chest radiograph, then changed to high-frequency assisted
ventilation (Jan 11th to Jan 18th). On Jan 11th, 240 mg of Curosurf was given as intra-tracheal drip,
and then high-frequency assisted ventilation (Jan 18th -Jan 19th) was changed to normal-frequency assisted
ventilation (Jan 19th-Jan 20th), because of positive inspiratory cavity, then changed to high-flow oxygen
administration (Jan 20th-Feb 5th); On Jan 18th,chest CT suggested there were diffuse lung lesions, then
underwent WES examination and bronchoscopic alveolar lavage. On Feb 2nd, follow-up chest radiograph
showed that her lung transmittance decreased, again she was given Curosurf 480mg + Pulmicort 1mg via
intra-tracheal drip. Dyspnea was improved for a while, then dyspnea worsened progressively. On Feb 5th,
tracheal intubation was given, high-frequency ventilator-assisted ventilation was given until Feb 8th. The
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ventilator parameters gradually increased. Considering it was difficult to recover from the disease, the family
gave up further treatments, then the patient died.

The chest radiograph gradually decreased in translucency as the disease progressed (Figure 1, Figure 2,
Figure 3).

Discussion

Neonatal respiratory distress syndrome (NRDS) is one of the most common critical illnesses in the neonatal
period, most often seen in premature infants, mainly due to small gestational age and inadequate production
of surface active substances covering lungs. However, it could also be seen in full-term or near-full-term
infants. The condition is often severe and is a common cause of neonatal death. NRDS is often treated
with supplementation of lung surface active substances, sometimes the efficacy is not satisfying. The main
components of pulmonary surfactant are SP and phospholipids, and SP contains four subtypes: SP-A, SP-B,
SP-C and SP-D. Among them, SP-C is closely related to the development of respiratory distress syndrome
(RDS) [3]. The activity and function of pulmonary surfactant are closely related to the concentration
and activity of SP-C [4].The SP-C gene is 3.5-kb and it contains six exons, located on the short arm of
chromosome 8, which can selectively promote the synthesis of dipalmitoyl lecithin and phospholipid. It
assists in the distribution of pulmonary surfactant on the alveolar surface and maintains its stability, reduces
alveolar surface tension [4]. Alteration in the SP-C allele are closely related with NRDS. The mechanism is
associated with the accumulation of misfolded SP-C precursor proteins. The misfolding could lead to protein
aggregation and endoplasmic reticulum stress. Then cause pro-inflammatory cytokines releasing and lead to
apoptosis [5-6].

Genetic defects in surface active substance metabolism are related with a wide range of clinical manifesta-
tions [7]. Early treatment may improve symptoms, but diagnosis is often delayed due to phenotypic and
genotypic variants. This case is a heterozygous variant of the SFTPC gene NM-003018: exon5: c.563T>C
(p.L188P). The causative variant of SFTPC gene can cause pulmonary surfactant metabolism dysfunction
type II; it is associated with progressive respiratory insufficiency and pulmonary disease, in which excessive
lipoprotein accumulation in the alveoli causes severe respiratory distress. The main clinical features are
neonatal respiratory insufficiency, alveolar protein deposition disease, and interstitial pneumonia. SFTPC
mutations are caused by de novo mutations, they are autosomal dominant disorders and cases are mostly
disseminated[8]. Various types of SP-C gene mutations have been reported in the literature, with the exon 5
region being the most common mutation hotspot [9]. The pathogenesis of SFTPC mutation is the misfolding
and abnormal processing of the SP-C precursor protein, which leads to cell damage and apoptosis, causing
abnormal intracellular directional transport of SP-C protein and accumulation in alveolar type II cells [10-13].
Chronic alveolar inflammation is associated with interstitial lung disease in older children and adults [14].
Park et al reported the first case in Korea, a child who suffered neonatal RDS and developed childhood
interstitial lung disease due to a novel heterozygous SFTPC mutation: c.203T>A[15].Alzaid et al reported
the first case in Arab world, with mutation of c.218T>C[16].

Mutations in different sites of SFTPC cause variable clinical manifestations and transitions of associated
lung disease, ranging from neonatal respiratory insufficiency, fatal neonatal respiratory distress syndrome,
respiratory failure in infancy, interstitial lung disease in childhood, alveolar protein deposition, to chronic
interstitial lung disease in adults. Children with mild disease gradually develop hypoxemia and dyspnea,
and children with severe disease often die within 3 to 6 months, surviving children often need mechanical
ventilation and long-term oxygen therapy, consistent with van Hoorn Jeroen[17] and other reports. SFTPC
mutations cause related pulmonary symptoms and treatment difficulties. Literature reported a case of
SFTPC gene in exon 4 coding for Cys121Gly/C121G, experimental treatment with hydroxychloroquine has
resulted in significant clinical improvement within 2 weeks[18]. A case of successful lung transplantation
has also been reported [19]. Early detection and diagnosis are relatively difficult in patients with early
symptoms, and chest X-rays are not evident, high-resolution tomography (HRCT) scan features can help in
early identification [20-21].
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In summary, when neonates show signs of respiratory insufficiency such as repeated decreases in oxygen satu-
ration after birth, especially in full-term infants, after excluding congenital heart disease, it is recommended
to improve lung surface active substance-related gene testing. Early chest high-resolution CT examination
can clarify the diagnosis and subsequent treatments could improve symptoms at an early stage.

Conclusion:

We reported a case with c.563t > c (p.l188p) mutation of SFTPC gene. It can cause early respiratory
insufficiency and eventually lead to progressive exacerbation of respiratory failure.
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