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Introduction

Among the causes of neonatal respiratory distress syndrome,
interstitial lung diseases (ILDs) are a heterogeneous group of
rare diseases, with a prevalence of 0.36 cases per 100,000
children aged 0 to 16 years.1 These conditions causes im-
paired gas exchange and respiratory failure in neonates.

Pulmonary interstitial glycogenosis (PIG) was first
reported two decades ago. It is a rare ILD, part of the
spectrum of alveolar developmental abnormalities, mainly
affecting the fetal pulmonary interstitium, and is the result of
numerous and heterogeneous mechanisms.2,3

It usually presents as refractory respiratory distress with
tachypnea and persistent hypoxemiawithin the first week of
life. In addition, pulmonary hypertension may be present.
Computed tomography (CT) findings in isolated PIG are
unspecific but include ground-glass opacities (GGOs) and
septal thickening. The diagnosis is confirmed by lung biopsy
(gold standard). Patients usually require supportive treat-
ment with oxygen therapy and, in some cases, assisted
ventilation.4,5

Regarding PIG treatment, it is based on corticosteroid
therapy, and it generally has a good prognosis. However,
mortality is determined by comorbidities, such as severe
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Abstract Pulmonary interstitial glycogenosis (PIG) is a disease of unknown etiology. It is part of
the interstitial lung diseases, corresponding to the compartment of the fetal pulmo-
nary interstitium. It typically presents within the first week of life as refractory
respiratory distress with tachypnea and persistent hypoxemia, and it is not associated
with glycogen deposition in other organs. Usually, there is a clinical improvement and
good prognosis after steroid therapy unless there are associated conditions such as
congenital heart disease, pulmonary hypertension, or genetic disorders. We report a
case diagnosed by lung biopsy at 4 months of age in a male preterm born, small for
gestational age infant, who developed refractory hypoxemia and pulmonary hyperten-
sion with fatal outcome. There was no response to steroids and hydroxychloroquine. He
was not candidate for extracorporeal membrane oxygenation. PIG should be consid-
ered in the differential diagnosis of persistent respiratory distress and hypoxemia
despite standard treatment, even after the first month of life.
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lung growth abnormalities, complex congenital heart dis-
ease, pulmonary hypertension, and associated chromosomal
abnormalities.5,6

There are reports of patients with PIG and pulmonary
hypertension refractory to standard treatment, even in the
absence of significant comorbidities such as prematurity and
congenital heart disease.7

We report a fatal case of a 4-month-old premature patient
with acute hypoxemic respiratory failure and refractory
pulmonary hypertension with confirmed PIG.

Case Presentation

A 31-week preterm, small for gestational age, male infant,
with birth weight of 1,340 g, without significant perinatal
disease, was hospitalized for 1 month in his community
general hospital due to prematurity. Nevertheless, 45 days
after discharge, he was taken to the emergency room (of the
same center) for apnea, loss of muscle tone, and cyanosis. He
was promptly transferred to the intensive care unit, wherehe
was intubated and mechanically ventilated due to respirato-
ry failure. A severe cytomegalovirus and Pneumocystis jir-
ovecii pneumonia was diagnosed by polymerase chain
reaction (PCR) test in the endotracheal aspirate. Echocardi-
ography revealed pulmonary hypertensionwith shunt due to
foramen ovale, minor ventricular septal defect, and exclu-
sively left-to-right shunt through the arterial duct. He re-
ceived sildenafil and furosemide and required invasive
mechanical ventilation (MV) for 15 days.

Regarding the immunological study, cytopenia of T lym-
phocytes was detected in the lymphocyte subpopulations.
Severe combined immunodeficiency and Di George syn-
drome were ruled out (the latter by multiplex ligation-
dependent probe amplification and application of fluores-
cence in situ hybridization analysis). Therefore, idiopathic T-
lymphocytopenia was proposed at that time as a diagnostic
possibility.8

After 24hours of discharge from his second hospitaliza-
tion, he presented progressive respiratory distress. He was
transferred to our center, a tertiary hospital, with a chrono-
logical age of 4 months (47 weeks of postmenstrual age). He
was admitted to the intensive care unit with a diagnosis of
pneumonia. During hospitalization, supplemental oxygen
requirements progressively increased, and bilateral consol-
idations appeared on chest X-rays, requiring invasive MV. An
echocardiogram revealed moderate pulmonary hyperten-
sion with dilation of the right cavities and partial collapse
of the left cavities, interatrial septum bulging toward the left
atrium, a 18.5-mm right ventricle diastolic diameter, and
hypertrophy of the interventricular septum. The infectious
disease workup showed the presence of Klebsiella pneumo-
niae in endotracheal aspirate culture and cytomegalovirus
PCR in blood <1,000 copies. Thus, he was treated with
amikacin and ganciclovir, with a good response. The rest of
the study was negative (blood and urine cultures, mycobac-
terium PCR of endotracheal aspirate, enzyme-linked immu-
nosorbent assay test for human immunodeficiency virus,
Pneumocystis jirovecii PCR of endotracheal aspirate, Epstein–

Barr virus serology, and galactomannan in endotracheal
aspirate).

After controlling the infection and completing antimicro-
bial treatment, he was successfully weaned from MV and
extubated. However, he presented respiratory distress and
progressive hypoxemia 72hours after extubation, requiring
invasiveMV. Infectious diseaseworkupwas negative, includ-
ing blood, urine, and endotracheal aspirate cultures.

A chest CT was performed, which showed diffuse peri-
bronchial interstitial thickening with GGO in the middle
third and peribronchial areas, with peripheral bilateral
pseudonodules of up to 5mm (►Fig. 1). He evolved with
suprasystemic pulmonary hypertension and refractory hyp-
oxemia, requiring prone positioning, and inhaled nitric oxide
(iNO) was initiated at 20ppm. ILD diagnostic studies were
done, considering patient history with prolonged, recurrent,
and unexpectedly severe respiratory failure with prolonged
dependence on MV and CT scan findings. Genetic studies for
ILD or surfactant disorders were not performed. A lung
wedge biopsy of the right lower lobe was done at day of
life 140, showing lung tissue with thickening of the intersti-
tial wall at the expense of mononuclear cells. Some of these
cells had periodic acid-Schiff (PAS) stain positive intracyto-
plasmic granular particles (glycogen). Focal collagen fibrosis
and thickening of the arterial wall were also observed;
finally, the findings were consistent with PIG (►Fig. 2).

Systemic methylprednisolone of 10mg/kg/d for 5 days
was started, achieving a partial and transient response with
an improvement of hypoxemia and pulmonary hyperten-
sion. Unfortunately, the patient developed refractory hypox-
emia again, and interstitial infiltrates on chest radiography in
the following days. New echocardiography showed biven-
tricular hypertrophic cardiomyopathy without systemic hy-
pertension (right ventricular end-diastolic diameter of

Fig. 1 Chest computed tomography showing atelectasis in the dorsal
segments of the lungs (arrowhead) and signs of global interstitial
septae thickening (black arrow) with bilateral peribronchial and
peripheral alveolar filling foci associated with areas of ground-glass
opacifications (white arrow).
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18.5mm and left ventricular end-diastolic diameter of
16.8mm), probably due to steroids. Sildenafil (1mg/kg/
dose, four times a day), iNO (up to 20ppm for 15 days),
and hydroxychloroquine (10mg/kg/d) were added to the
therapy. He developed progressive refractory hypoxemia
and pulmonary hypertensive crisis, triggering multiple or-
gan failure and finally death at 47 days of evolution. The
patient's parents did not authorize autopsy.

Discussion

PIG is a rare and idiopathic disease currently classifiedwithin
thematurational disorders of the interstitial compartment of
the fetal lung.9 It is pointed out that the onset of this anomaly
is of mesenchymal origin, specifically at the level of the
differentiation of interstitial fibroblasts, which play a critical
role in the development and differentiation of type 2 pneu-
mocytes or lipofibroblasts.10 However, it is not known
whether PIG precedes or follows structural developmental
defects or if the affected cells contribute to, or aremarkers of,
abnormal development.

In the case reported here, the lateness of its presentation
was unusual, beginning to manifest more clearly after the
thirdmonth of life,4 as well as the severity and refractoriness
of pulmonary hypertension with no response to treatment2

and its fatal outcome.
Giventhepreviousechocardiographicfindings inourpatient,

with hypertrophy of the interventricular septum, we believe
that this may have been caused by corticosteroid therapy.11

Regarding the diagnostic process, radiologicalfindings are
usually nonspecific. However, chest CT may show segmental
or subsegmental atelectasis, irregular (patchy) or diffuse
GGOs, and interstitial thickening.5

Its definitive diagnosis is confirmed by histological exam-
ination, which shows (1) reduced alveolar growth and (2)
diffuse or patchy interstitial thickening by poorly differenti-
ated mesenchymal spindle-shaped cells that contain accu-
mulated cytoplasmic glycogen PAS positive in the absence of
inflammatory cells.2 The histopathological pattern in PIG can
exist in diffuse or patchy distribution.3,5,12 If more than half
of the interstitial tissue is thickened, the pattern is defined as
diffuse, and if less, it is defined as patchy.12 Interestingly,
both phenotypes can be found in lung biopsies of patients
independent of gestational age.3 Therefore, it has been
hypothesized that patchy PIG is associated with anatomical
abnormal lungdevelopment and pulmonary vascular growth
corresponding to an early developmental disorder, whereas
diffuse PIG could be a late development disorder4,5.

There is no consensus regarding the efficacy of systemic
corticosteroid therapy for PIG. However, there is some
pathophysiological basis. Since there is no inflammation,
the mechanism involved would be the promotion of tissue
maturation, accelerating the lipofibroblast apoptosis.13

Given the negative consequences of corticosteroids on
postnatal alveolarization,14,15 it is not recommended the
routine use of high dose corticosteroids for cases in which
patchy PIG occurs in the setting of a significant lung growth
abnormality. Nonetheless, in patients with more diffuse

Fig. 2 Histological sections from lung wedge biopsy shows (1) thickened alveolar septae. Hematoxylin-eosin (H&E) staining, 10X. (2) Increased
amount mononuclear cells in the interstitium. H&E staining, 20X. (3) Some cells with the presence of fine granules periodic acid-Schiff (PAS)-
positive. PAS staining, 40X. (4) Partial collagenous fibrosis of the wall. Masson’s trichrome staining, 40X.
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histological involvement of PIG and respiratory compromise
refractory to best supportive care, a trial of corticosteroids
may be warranted.5

PIG is usually described as an entity with a good progno-
sis;12,16 however, there are some fatal cases reported.4 The
prognosis is less favorable when PIG is associated with
comorbidities such as congenital heart disease, pulmonary
hypertension, lung lesion, or genetic disorders.

It seems difficult to consider PIG as one of the first
diagnostic possibilities in the context of an infant with
hypoxemic respiratory failure and pulmonary hyperten-
sion.7 However, prolonged and unexplained respiratory fail-
ure associated with disproportionate pulmonary
hypertension should raise suspicion of ILD.

Probably the clinical manifestations of this disease in our
patient appeared earlier; however, the presence of many
comorbiditiesmade the diagnostic process difficult. Further-
more, in this case, the prolongation of MV may have in-
creased lung damage and influenced the final prognosis.

In a young infant with a history of prematurity, the main
differential diagnoses of a pulmonary parenchymal condi-
tion are infections and bronchopulmonary dysplasia. After
his second intubation, viral, bacterial, and fungal infections
were ruled out in the presented case. Also, there was no
history of supplementary oxygen or ventilation require-
ments in the first 2 months of life. In this clinical scenario,
the next step is to study ILD, which includes diffuse devel-
opmental disorders, growth abnormalities, specific condi-
tions of undefined etiology (neuroendocrine cell hyperplasia
of infancy and PIG), and surfactant protein disorders.17

Due to the rapid deteriorationwithout a clear diagnosis, a
lung wedge biopsy was finally performed. However, consid-
ering that it is an invasive and risky procedure, its use is
reserved for patients with a lung disease without a clear
etiology and a poor evolution that require a definitive
diagnosis to define prognosis and specific therapies. In this
case, lung biopsy confirmed PIG, and also, there were no
signs of surfactant proteins disorders (electronic microsco-
py). Although the treatment in PIG is supportive, an empiric
trial with methylprednisolone and later hydroxychloroquine
was given, with no improvement.

Finally, ILD should be considered even beyond the neona-
tal period when respiratory distress and hypoxemia worsen
despite standard treatment.
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