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Abstract:

Niemann-Pick disease (NPD) is a rare lysosomal storage disease (LSD) with multisystemic in-
volvement. The disease is heterogeneous and is classified into three subtypes. Types A and B re-
sult from deficient acid sphingomyelinase activity, leading to the accumulation of sphingomyelin.
In contrast, Type C is a genetically distinct disease resulting from defective intracellular accu-
mulation of cholesterol and glycosphingolipids. Type B is a less severe form characterized by
pulmonary involvement, hepatosplenomegaly, and hyperlipidemia, with most patients living into
adulthood. Storage diseases, rare causes of systemic organ involvement, should be considered
in patients being evaluated for interstitial lung disease. Patients should be managed in a multi-
disciplinary manner. In this case report, we present a patient with a persistent cough for several
months. Examinations revealed thrombocytopenia, hyperlipidemia, splenomegaly, and an alter-
native diagnosis for usual interstitial pneumonia. The patient underwent wedge resection of the
upper and lower lobes of the left lung. Plasma chitotriosidase activity was elevated, beta-glucosi-
dase activity was normal, leukocyte sphingomyelinase activity was low, and a homozygous sph-
ingomyelin phosphodiesterase 1 (SMPD1) gene mutation was found. After evaluating all findings,
the patient was diagnosed with Niemann-Pick Type B.
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Introduction tation in the sphingomyelin phosphodi-

esterase 1 gene (SMPD1). This deficiency

Niemann—Pick disease (NPD) is a
rare lysosomal storage disorder
(LSD) inherited in an autosomal reces-
sive pattern. The disease is divided into
three different subgroups. Types A and B
are characterized by a deficiency in acid

leads to the accumulation of lipid-rich
macrophages (Niemann-Pick cells) in
several tissues, particularly in the liver
and spleen. Type A, a neurological condi-
tion, can be lethal in infancy. In contrast,
the majority of individuals with Type B

sphingomyelinase activity due to a mu- Niemann-Pick disease, a less severe vari-
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ant, live into adulthood. This type is characterized by
hepatosplenomegaly, hyperlipidemia, pulmonary in-
volvement, and milder neurological symptoms. Lipid
deposition is slow yet progressive, leading to inter-
stitial lung disease with the accumulation of foamy
macrophages in the alveoli."! Niemann-Pick disease
Type C, resulting from mutations in the Niemann-Pick
disease, type C1 (NPC1) and Niemann-Pick disease,
type C2 (NPC2) genes, is a complex disorder involving
lipid accumulation, which manifests clinically as neu-
rological dysfunction. Although all three forms of Nie-
mann-Pick disease involve the lungs, Type B exhibits
this more frequently. Patients’ clinical presentation can
range from asymptomatic to severe respiratory failure.
Niemann-Pick cells accumulate in the alveolar septa,
bronchial walls, and pleura, leading to the progression
of respiratory tract disease.

Case Report

A 52-year-old female patient was admitted to our clinic
with a cough that had persisted for several months. She
had a history of hyperlipidemia and had been evalu-
ated for hepatosplenomegaly few years ago, but no di-
agnosis was made. The patient, an active smoker with
a history of 30 pack-years, presented with no findings
other than splenomegaly during the physical exami-
nation. Laboratory tests revealed low platelet counts
(94x10°/mm?®) and high triglyceride and low-density
lipoprotein (LDL) cholesterol values (325 mg/dL and
169 mg/dL, respectively), while other values were
normal. The patient’s chest X-ray showed reticular pat-
terns in both lung bases and calcified nodular opacity
in the middle zone of the left lung [Fig. 1a]. Computed
tomography examination revealed interlobular septal
thickening, honeycomb-like fibrotic changes, and a
more pronounced diffuse reticular pattern in the basal
segments of both lungs. Findings were consistent with
an alternative diagnosis for usual interstitial pneumo-
nia [Fig. 1b]. The results of the pulmonary function test
were as follows: forced expiratory volume in 1 second
(FEV,): 2.28 L (114%), forced vital capacity (FVC): 2.82
L (119), FEV /FVC: 80.76% (101%), and diffusing ca-
pacity of the lungs for carbon monoxide (DLCO): 9.08
mL /min/mmHg (51%). The connective tissue markers
were normal. The patient was scheduled for an open
lung biopsy. After consultation with thoracic surgery,
it was decided to perform a wedge resection of the up-

per and lower lobes of the left lung. In the histopatho-
logical examination, a buildup of macrophages with
foamy cytoplasm was observed, filling the alveolar
spaces uniformly without affecting the alveolar septal
structure [Fig. 2]. As a result of collaboration with a
pathologist experienced in thoracic pathologies, a re-
search project was established regarding storage dis-
eases in the patient. Further testing of the patient for
storage diseases was planned in light of the clinical and
histopathological findings. In the bone marrow biopsy,
hypercellular bone marrow containing histiocyte cells
with microvesicular cytoplasm in the form of large
patches was seen. With this finding, glycogen storage
diseases were excluded. The patient’s genetic tests for
lysosomal storage diseases revealed high plasma chi-
totriosidase enzyme activity, normal beta-glucosidase
activity, and low leukocyte sphingomyelinase enzyme
activity. A homozygous SMPD1 gene mutation was
discovered after genetic testing. After evaluating all
findings together, the patient was diagnosed with Nie-
mann-Pick Type B.

Discussion

Herein, we briefly describe a patient with NPD Type
B. Our case had lung involvement with respiratory
symptoms. NPD Type B is a heterogeneous disease
with multiple possible presentations. Respiratory
symptoms, when present, are usually mild, including
recurrent cough, exertional dyspnea, and recurrent
infections. However, rapidly fatal and progressive
lung disease has also been reported.”! The manage-
ment of all forms of NPD is supportive. For patients
with pulmonary involvement, oxygen and physical
therapy can be provided. Following the diagnosis, it
is recommended to monitor a child’s growth, weight,
bleeding management, pulmonary function tests, liv-
er enzyme levels, lipid profile, chest X-ray, and bone
development. Bone marrow and lung transplants have
also been performed, but they are uncommon and have
poor success rates.**) Whole lung lavage is a high-risk
procedure with transient benefits; however, it has been
effective in a few cases.’) According to the literature,
whole-lung lavage reduces surfactant impairment and
alveolar filling caused by the presence of foamy cells,
leading to substantial symptomatic and radiographic
improvements./! Although there is no effective treat-
ment for Type B, gene therapies and enzyme replace-

Eurasian Journal of Pulmonology - Volume 26, Issue 2, May-August 2024 141



Ering, et al.: Niemann-Pick type B

Figure 2: Macrophages with foamy cytoplasm in alveloar space 20x10 Hematoxylin eosin, Weak PAS positive staining 20x10 Hematoxylin eosin, Nieman-pick cells with
cytoplasm vacuole cytoplasm 20x10 Hematoxylin eosin
PAS: Periodic acid schiff

ment therapy (olipudase alfa) have been the focus of
clinical trials. Recombinant human acid sphingomyeli-
nase, or olipudase alfa, is a potential enzyme replace-
ment therapy for treating the non-neurologic manifes-
tations of acid sphingomyelinase deficiency.”’ A lung
biopsy should raise the possibility of a storage disease
in a patient with interstitial lung disease who also
has hepatosplenomegaly, hypercholesterolemia, and
thrombocytopenia, in addition to current clinical and
laboratory findings. The treatment options should then
be assessed by carrying out the necessary tests in accor-
dance with this suspicion. In light of all the research, we
decided to follow up with our patient by conducting
annual chest X-rays and biannual respiratory function
tests. As in our case, it is important to keep in mind that
storage diseases are rare causes in patients with sys-
temic organ involvement who are being evaluated for
interstitial lung disease. Patients with these conditions
should be managed in a multidisciplinary manner.
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