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Abstract  

Niemann-Pick disease is a rare lysosomal storage 
disease in which sphingolipids accumulate in reticu-
loendothelial cells due to acid sphingomyelinase 
deficiency, three forms of which have been defined to 
date. Since Niemann-Pick Type B has different clinical 
findings, the patient presentation and disease pro-
gression can differ. Lipid storage is slow and progres-
sive and leads to deterioration in multiple organs. 
Patients are mostly diagnosed in adulthood and pul-
monary involvement is common. In our case, a 32-
year-old female patient with complaints of cough and 
dyspnea was on long-term follow-up with a pre-
diagnosis of interstitial lung disease, but with no 
specific diagnosis as she declined invasive proce-
dures. An open lung biopsy performed due to the 
progression of symptoms resulted in histiocytes with 
foamy cytoplasm. A diagnosis of Niemann-Pick Type 
B was subsequently reached after a large patchy, 
mild hypocellular bone marrow with histiocytic infil-
tration, compatible with storage disease, was identi-
fied from a bone marrow biopsy performed for sple-
nomegaly and thrombocytopenia. Since storage 
diseases are rare they are not considered in the dif-
ferential diagnosis of interstitial lung diseases, but 
should be considered in the presence of systemic 
symptoms. 
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Özet 

Niemann-Pick hastalığı, asit sfingomiyelinaz eksikliği 
sonucu retiküloendotelyel hücrelerde sfingolipidlerin 
biriktiği nadir bir lizozomal depo hastalığıdır. Üç 
formu tanımlanmıştır. Niemann-Pick tip B, farklı ağır-
lıkta klinik bulgulara sahip olduğundan hastaların 
prezentasyonu ve hastalık progresyonu farklıdır. Lipid 
depolanma yavaş ve progresif olup multipl organda 
bozulma oluşturur. Hastalar çoğunlukla erişkin yaşta 
tanı alırlar ve pulmoner tutulum sıklıkla görülür. Ol-
gumuz, 32 yaşında kadın hasta, öksürük ve dispne 
şikayetleri ile başvurusu sonrası interstisyel akciğer 
hastalığı ön tanısı ile, girişimsel işlemi kabul etmedi-
ğinden spesifik tanı almadan uzun süredir takip edil-
mekteydi. Semptomlarında progresyon olması nedeni 
ile yapılan açık akciğer biyopsisi, köpüksü sitoplaz-
malı histiyositler olarak sonuçlandı. Sonrasında sple-
nomegali ve trombositopeni nedeni ile yapılan kemik 
iliği biyopsisinde geniş yama tarzında depo hastalığı 
ile uyumlu histiyositik infiltrasyon gösteren hafif hipo-
sellüler kemik iliği görülmesi sonucu, Niemann-Pick 
tip B tanısına ulaşıldı. Depo hastalıkları nadir görül-
mesi sebebi ile interstisyel akciğer hastalıkları ayırıcı 
tanısında ön planda düşünülmemekle birlikte sistemik 
semptom varlığında akla getirilmelidir. 

Anahtar Sözcükler: Niemann-Pick, depo hastalığı, 

interstisyel akciğer hastalığı, splenomegali, trombosi-

topeni. 
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Acid sphingomyelinase deficiency (ASMD) is a rare lyso-

somal storage disease with autosomal recessive inher-

itance caused by a mutation in the SMPD1 gene, and is 

known also as Niemann-Pick disease (1,2). The clinical 

and pathological features of disease were described in 

the early-20th century by German pediatrician Albert 

Niemann, German clinician Ludwig Pick, and later 

Crocker and Farber (3,4). In this disease, abnormal lipid 

(sphingomyelin) storage is seen in reticuloendothelial 

macrophages. Its incidence is 0.5 per 100,000 births, 

and three subtypes have been identified to date: Type A, 

acute neurovisceral form; Type B, chronic visceral form; 

In Type A/B: chronic neurovisceral intermediate form and 

Type C, although it has the same name, cholesterol ac-

cumulation occurs in tissues as a result of defects in intra-

cellular transport and processing of cholesterol, not 

sphingomyelin. 

In Type B, diagnosis is usually made in infancy or child-

hood based on the detection of hepatosplenomegaly, 

and patients generally survive until adulthood, when pul-

monary involvement becomes common. Other common 

clinical signs include liver dysfunction, heart disease, 

hematological abnormalities, skeletal abnormalities and 

growth delays (5). Diagnosis is based on the measure-

ment of sphingomyelinase activity in leukocytes, liver and 

bone marrow biopsies, and observations of foamy mac-

rophages. We present here a 32-year-old female patient 

who did not receive a specific diagnosis for a long time 

who was followed up for interstitial lung disease, and who 

was diagnosed with NPD-B after bone marrow open lung 

biopsy was conducted in the light of the literature. 

 

CASE 

A 32-year-old female patient was admitted to our hospi-

tal for the first time in 2013 with complaints of cough and 

dyspnea. The patient was living in Istanbul and was em-

ployed as a plane cleaner. She was a non-smoker, and 

there was no additional disease. At the time of her first 

presentation in 2013, WBC: 5.06x103/mm3, RBC: 

4.87x106/mm3, HGB: 12.2 g/dl, HCT: 37.7%, MCV: 

77.5µ, PLT: 139x103/mm3, FEV1: 2.61 L (83%), FVC: 

2.63 L (72%) and %FEV1: 99%. There was a diffuse re-

ticular pattern on chest radiography, and a high-

resolution computed tomography (HRCT) (Figure 1a, b 

and c) revealed interlobular septal thickening and centri-

acinar nodules in all common zones. The patient declined 

any invasive procedures and so continued outpatient 

clinic follow-ups for four years due to the onset of occa-

sional mild progressive dyspnea. In 2019, when her 

symptoms and radiology progressed, an open lung biop-

sy was performed, and the pre-procedural hemogram 

revealed WBC: 7.22x103/mm3, RBC: 5.04x106/mm3, 

HGB: 12.7 g/dl, HCT: 38.7%, MCV: 76.8µ, PLT: 

138x103/mm3; respiratory function test; FEV1: 1,97 L 

(%74), FVC: 2,00 L (%65), %FEV1: 92,6% and DLCO 

2.21 L (30%). 

The pathology of left lower lobe wedge resection was 

reported as a hyalinized calcified nodular area, and 

foamy cytoplasm in the alveolar area in the surrounding 

lung parenchyma (Figure 2). No specific diagnosis could 

be reached based on these results, but after consulting 

with the pathology unit, it was decided that the patient 

should be investigated for systemic diseases. In the mean-

time, splenomegaly and thrombocytopenia were detected 

in the internal medicine outpatient clinic where the patient 

applied for another reason, and a bone marrow biopsy 

was performed. The bone marrow biopsy pathology result 

was reported as mild hypocellular bone marrow showing 

histiocytic infiltration compatible with large patchy storage 

disease. Since a deficiency in sphingomyelinase enzyme 

activity was detected, the patient was diagnosed with 

Niemann-Pick disease Type B, and when lung prepara-

tions were re-consulted with pathology, the abundant 

histiocyte communities were stated to support storage 

disease involvement. 

The patient now has significant dyspnea and cough com-

plaints, and although she has been using methylpredniso-

lone 16 mg/day for a while, her symptoms are continuing. 

 

DISCUSSION 

In acid sphingomyelinase deficiency (ASMD), abnormal 

lipid (sphingomyelin) deposition is observed in reticuloen-

dothelial macrophages. These cells are 50-90 μm and 

have a foamy appearance (6).  

Since Niemann-Pick disease Type B, unlike Type A, has 

wide phenotypic heterogeneity and clinical findings of 

different severity, the presentation and disease progres-

sion of patients can differ. Patients are mostly diagnosed 

in adulthood, when lipid storage is slow and progressive 

and leads to deterioration in multiple organs, being most 

commonly deposited in the liver, spleen, lymph nodes, 

adrenal cortex and lungs. The most frequent findings at 

first presentation are splenomegaly (78%) and hepato-

megaly (73%). With varying degrees of lung involvement, 

shortness of breath and recurrent pulmonary infections 

may also be presenting symptoms (42%) (7), and athero-

genic lipid profile, hematology abnormalities, liver dys-
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function, heart disease, skeletal abnormalities and growth 

delay may also be observed (5). 

Diagnosis is based on the measurement of sphingomye-

linase activity in leukocytes, liver and bone marrow biop-

sies. The presence of foamy macrophages in the bone 

marrow and liver biopsies is also diagnostic. Our patient 

had pulmonary involvement, splenomegaly and thrombo-

cytopenia, and was diagnosed with Niemann-Pick disease 

after observing foamy histiocytes in the bone marrow and 

lung biopsies. Since the patient had reached adulthood 

and no neurological involvement was detected, the sub-

type was determined as B. 

Pulmonary involvement in NPD Type B is seen at a rate of 

90–98% (7,8) and the lower lobe is dominant. The clini-

cal picture can range from mild symptoms to a more 

chronic form (9,10). The most commonly reported respir-

atory symptoms are dyspnea upon mild exertion and 

recurrent infections. Some studies have reported that lung 

disease is the clinical feature with the worst effect on the 

patient's clinic in NPD-B patients. 

 

 

 

 
Figure 1: Interlobular septal thickening and centriacinar nodules in all 

common zones (a,b,c) 

 
Figure 2: Histiocytes with foamy cytoplasm filling the alveoli and inter-

stitium on wedge biopsy (Hematoxylin Eosin, x40, x100) 

 

In a multi-center study in which 53 NPD-B patients (mean 

age 23.3 years) were examined prospectively, 47/53 

(90%) and 51/53 (98%) were found to have interstitial 

lung disease based on chest radiography and CT, respec-

tively (8), and the authors concluded that the lung is the 

most commonly affected organ in all age groups in pa-

tients with NPD-B. In another study, various degrees of 

ILD findings (ground glass, reticulonodular densities, 

pleural thickening and decreased lung volume) were 

found in almost all patients (90%; 53/59) (7). Although 

pulmonary involvement is common, it is a fact that pul-

monologists do not consider storage diseases in the fore-

ground in the differential diagnosis of ILD due to the 

different clinical spectrum. When our patient was re-

evaluated retrospectively following diagnosis, the pres-

ence of splenomegaly in the upper abdominal sections of 

a lung tomography and low platelets in the hemogram 

were observed. 

The radiological follow-up of patients diagnosed with 

NPD Type B is also recommended (8). Although it has 

been reported that interstitial pattern density and respira-

tory dysfunction are not correlated (8), it has been ob-

served that patients with dyspnea in particular have lower 

FVC and DLCOs than those without (7). Furthermore, the 

annual pulmonary functional loss has been observed to 

be quite low in observational studies (11), which suggest 

that involvement is not in the form of progressive pulmo-

nary fibrosis. In our patient, no significant decrease was 

noted in vital capacity during long-term follow-up, and 

despite prolonged radiological and functional stabiliza-

tion, there was a marked progression of cough symptoms. 

Lipid-loaded macrophages can be observed in bron-

choalveolar fluid, but are not specific for NPD. Especially 

in open lung biopsy, the appearance of lipid-loaded 

histiocytes stained dark blue with May-Grünwald-Giemsa 

supports a diagnosis of Niemann-Pick (sea blue histio-

cytes). Since the diagnosis of NPD was obtained later in 

life in our patient, an open lung biopsy was performed 

initially for the etiology of interstitial lung disease, and 

histiocytes with foamy cytoplasm were observed in the 
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alveolar area. The need for a lung biopsy in the presence 

of appropriate radiological findings in patients diagnosed 

with storage disease is controversial, as the risks associat-

ed with invasive interventions may be greater than the 

benefit, especially in patients without significant functional 

deterioration. 

Although there is no effective treatment for Type B, limited 

success has been achieved in the small number of pa-

tients who underwent bone marrow and stem cell trans-

plantation (12). Clinical studies have been conducted 

involving gene therapies and enzyme replacement thera-

py, and whole lung lavage has been reported in cases of 

lipoid pneumonia (13). 

 

CONCLUSION 

Due to the rarity of storage diseases and their wide heter-

ogeneity, they may not be considered by the clinician 

dealing with interstitial lung disease in a differential diag-

nosis, although the systematic evaluation of patients is 

very important. As in our case, it is very important to 

evaluate patients with interstitial lung disease in a multi-

disciplinary manner in the presence of additional system 

findings. 
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