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Niemann-Pick disease type B. Study
of 3 cases and literature revision

ABSTRACT

Objective: To describe the course of type B Niemann-Pick disease
(ENP-B) by following the evolution of three pediatric patients.

Methods: Three patients, two of them male, age between two
and eleven years, with type B Niemann-Pick disease were evalu-
ated periodically by physic exam and laboratory: hematologic
indices, lipid profile, hepatic function tests; Radiologic studies:
chest X-ray, abdominal ultrasound, cranial computed tomogra-
phy, echocardiogram. Histologic exams: hepatic biopsy, bone
marrow aspirate. We also obtained information on intercurrent
pathologies.

Results: Symptoms started at around 3 years (2-5 years) and
the diagnosis was made approximately at the age of 5 years
3 months (2-11 vyears), based on clinical findings suggestive
of ENP-B; on foam cells in bone marrow aspirate in the three
patients, in hepatic biopsy in two of them and in acid sphin-
gomyelinase determination in three. The coexistent conditions
were: hepatosplenomegaly in three; neurologic disorder in two;
bone disorder in one; pulmonary disorder in two; liver disorder
in three; affected hematological indices in three; lipid abnormali-
ties in three; cardiac involvement in one; ocular manifestations
in one; growth retardation in three. In none of the families were
detected consanguinity nor endogamy.

Conclusions: This study shows the multisystemic character and
the clinic variability in the type B Niemann-Pick disease, which
is mainly characterized by hepatosplenomegaly and liver dys-
function. Patients have a progressive hypersplenism, atherogenic
lipid profile and gradual deterioration of pulmonary function,
among other systemic manifestations. To confirm the diagnosis
itis required to determine acid sphyngomyelinase. To date, there
are no useful biomarkers to evaluate the disease activity. Enzyme
replacement therapy is still on research.

Key words: Niemann-Pick disease, cherry red maculae, hepato-
splenomegaly, liver dysfunction.
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Niemann-Pick disease is a lysosomal deposit
disorder with recessive autosomic inheritance,
with accumulation of sphingomyelin and lipids
in the cells of the monocyte-macrophage sys-
tem and the brain, due to the deficiency of acid
sphingomyelins."? The estimated incidence is
1: 80,000 in live newborns of all ethnic groups,
unlike Niemann-Pick disease type A, which has
greater predisposition in Ashkenazi Jews.??

It is characterized by hepatosplenomegaly,**
at times dyslipidemias, and thrombocytopenia
secondary to hypersplenism.?> Gradual deterio-
ration of pulmonary function,*® and retardation
of growth and eye alterations are also observed.”?
Most cases are without neurological anomalies.’

To confirm the diagnosis it is necessary to prove
deficit of the enzyme acid sphingomyelinase in
leukocytes or fibroblasts.'® There is no specific
treatment at present, it is purely symptomatic."’

MATERIAL AND METHODS

A retrospective study of clinical records of three
patients with type B Niemann-Pick disease,
diagnosed at the National Institute of Pediatrics
Department of Internal Medicine in the period
2001-2011. The clinical evolution and data
obtained from laboratory tests, x-ray studies,
examining room tests, and histopathology were
described. Two male subjects, between 2 and 11
years of age; there was no family consanguinity.

RESULTS

Symptoms started at around 3 years (2-5 years)
and the diagnosis was established around 5 years
3 months (2-11 years).

The three subjects had hepatosplenomegaly,
diagnosed clinically and by abdominal ultra-
sound (Figure 1). Two patients had hypersplenism
and portal hypertension. All had elevation of
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transaminases and only one had elevation of
bilirubins. Detention of weight and height was
observed. Thrombocytopenia was found in the
three patients, and in two anemia, leukopenia,
and prolonged clotting time (Table 1). There
was pulmonary compromise in two subjects,
without significant clinical manifestations. Chest
x-rays showed a diffuse micronodular infiltrate
in both cases. (Figure 2) In two patients there
were neurological alterations, characterized by
mild psychomotor retardation. One patient had
heart involvement, identified by echocardio-
gram: right ventricular dilation, with FEV1 of
74%. Ophthalmological examination observed

Figure 1. Patient with NPD-B showing hepatosple-
nomegaly.

27



28

Acta Pediatrica de México

Table 1. Clinical characteristics of the group of patients with
Niemann-Pick disease type B

Clinical characteristic  Patient 1 Patient 2 Patient 3

Hepatosplenomegaly
Hepatic involvement
Retardation of growth
Blood involvement

X X X X

Pulmonary involvement

XX X X X X
X X X X X X

Neurological involve-
ment
Cardiac involvement

Cherry red spot
Bone involvement X

> X

Figure 2. Chest x-ray of a patient with Niemann-Pick
disease type B; observe the diffuse micronodular
infiltrate.

a cherry red spot in one patient. The lipid profile
was altered in the three patients, with elevation
of cholesterol, triglycerides, and LDL and reduc-
tion of HDL. (Table 2). In one case osteopenia
was observed in the x-ray studies.

Histopathological studies. In the three patients
the bone marrow aspirate showed foam cells
(Figure 3). Blood biopsy of two patients revealed
foam cells, and steatosis and hepatic fibrosis
were found in one of them. The determination
of blood acid sphingomielinase revealed a frank
reduction in the three subjects, in one a value of
26 pmol/spot*20 h; in another 32 pmol/spot*20
h, and in the third 14 pmol/spot*20 h, with
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Table 2. Alterations in laboratory and histological tests

Alteration Patient 1 Patient2 Patient 3
Anemia No Yes Yes
Thrombocytopenia Yes Yes Yes
Leukopenia No Yes Yes
Prolongation of clotting ~ No Yes Yes
times

Alteration of liver en-  Yes Yes Yes
zymes

Alteration of lipid profile  Yes Yes Yes
Altered liver biopsy Yes Yes No
Bone marrow aspirate: Yes Yes Yes
foam cells

Determination of acid Deficient Deficient Deficient
sphingomyelinase

Figure 3. Foam cells in bone marrow aspirate from a
patient with Niemann-Pick disease type B.

reference values of 200-3500 pmol/spot*20 h,
confirming the diagnosis. In no subject was it
determined if there was any mutation in the acid
sphingomielinase gene.

ANALYSIS

Niemann-Pick disease was first described by
German pediatrician Albert Niemann in 1914.
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In 1927 the German pathologist Ludwig Pick
described it as a unique disease, histologically
differentiating it from Gaucher disease.'*"

Different mutations of the sphingomyelin
phosphodiesterase-1 (SMPD1) gene, located
in chromosome 11p15.1-11p15.4, cause de-
ficient activity of lysosomal sphingomyelinase
and are responsible for Niemann-Pick disease
types A and B."" ' Niemann-Pick disease type
B appears later and is less serious than type A,
with high probability of survival into adult age.
Studies comparing sphingomyelinase activity
reveal greater activity of the enzyme in patients
with Niemann-Pick disease type B, unlike the
undetectable activity shown in patients with
Niemann-Pick disease type A.241°

Niemann-Pick disease type B is characterized
by hepatosplenomegaly in childhood or adoles-
cence; some cases have antecedents of neonatal
hepatitis. Liver involvement may be serious and
evolve into chronic liver disease and hepatic
fibrosis. Signs of cirrhosis may be found, or even
fulminant hepatic failure, which is more common
in adult age.>* Two of our subjects had portal hy-
pertension and one of them esophageal varicose
veins which caused bleeding of the digestive tract
and anemia, which required multiple transfu-
sions and sclerosing treatment of the varicose
veins. Liver biopsies of two subjects showed
foam cells, and in one of them steatosis and
fibrosis, as reported in the literature. In patients
with Niemann-Pick disease type B elevation
of transaminases and bilirubins has also been
described,*'® like in the cases reported herein.

The hemogram reported reduction in platelets,
hemoglobin, and leukocytes, possibly due to
hypersplenism, which tends to be progressive,
with risk of splenic rupture, as a result of which
such patients should avoid contact sports.>' The
clinical consequences of leukopenia are, mainly,
respiratory tract infections caused by encapsu-
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lated microorganisms. Due to thrombocytopenia,
patients experience episodes of bleeding, pe-
techiae, and ecchymosis.? One of our subjects
with thrombocytopenia (around 50,000 platelets/
mm?®) had episodes of bleeding of the digestive
tract and epistaxis, requiring transfusion of eryth-
rocyte and platelet concentrates.

In Niemann-Pick disease type B we observe gradual
deterioration of pulmonary function due to accu-
mulation of lipid laden macrophages in the alveolar
septums, in the bronchial walls and the pleura,
developing a restrictive pattern which worsens
progressively. This can be found in an asymptom-
atic patient and in individuals who are oxygen
dependent or have respiratory insufficiency.''®

Mendelson et al.’® studied 53 patients with chest
x-rays and thin slice CAT, spirometry (forced vi-
tal capacity, FEV1), and lung diffusing capacity
for carbon monoxide. The chest x-ray and CAT
showed interstitial lung disease in 90% and
98% of the patients, respectively. In six of those
patients pulmonary nodules were observed.
In patients with Niemann-Pick disease type B
findings the image nodules observed are not
necessarily correlated with pulmonary function.
In two of our subjects diffuse reticulonodular
infiltrate was observed in the chest x-ray and in
one of them a pulmonary nodule, not correlated
with clinical data because they were found to
be asymptomatic. It was not possible to perform
pulmonary function tests on them.

As regards pulmonary involvement, few treat-
ment modes have been identified, none of them
specific. Lung lavage is an option to prevent lipid
deposit; however, this treatment has been seen to
achieve only temporary improvement, because
inflammatory cells tend to repopulate the airway,
producing the same or worse symptoms.>©'!

Other systemic manifestations are: low weight
and height, with retardation of skeletal growth,>”
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which were corroborated in our subjects. Most
adolescents with con Niemann-Pick disease type
B also have osteopenia or osteoporosis.'”

Ocular anomalies have been found in 30% of
individuals with Niemann-Pick disease type B:
cherry red spot and macular halo. The char-
acteristic cherry red spot forms when there is
abundant accumulation of lipids in the retinal
ganglion cells, which produces a white ring
around the fovea, which is red.® This sign was
present in one of our subjects, and was seen in
the fundus examination.

Most patients with this disease do not have
neurological anomalies. However, at the end
of infancy some may present varying degrees of
central nervous system involvement, including
cerebellar and extrapyramidal signs, nistagmus,
mental retardation, psychiatric disorders, and
peripheral nerve disease. In a series of 64 patients
with Niemann-Pick disease type B neurological
anomalies were observed in 30% of cases, of
which 22% were minor and not progressive,
while 8% showed global and progressive dete-
rioration. In the latter group, the appearance of
neurological alterations occurred between two
and seven years of age.” In two of our subjects,
neurological alterations were found, related to
problems at birth and not the disease, because
both had neonatal hypoxia and one of them was
premature and had hyperbilirubinemia which
required exsanguinotransfusion. The brain CAT
showed cortical atrophy in both cases.

AS regards cardiological issues, patients may
present certain abnormalities, such as: sinus
bradycardia, ventricular hypertrophy, and con-
duction disorders. Valve alterations have been
observed in the echocardiogram, including:
mitral and aortic insufficiency and pulmonary
hypertension.' Only one of our subjects had
right ventricular hypertrophy, without hemody-
namic repercussion.
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The literature reports that in such patients lipid
anomalies are often found, in particular low HDL
cholesterol, hypertriglyceridemia, and high LDL
cholesterol. McGovern et al. found that most
of their patients had an aterogenic lipid profile
and 74% low HDL; 41% high concentrations of
total cholesterol; 62% high triglycerides; 46%
high LDL; and 62% high very low density (VLD)
lipoprotein.® Our three subjects had alterations in
lipid profile, with high cholesterol, triglycerides,
and LDL, and low HDL. They were given dietary
treatment and neither statins nor fibrates were
indicated, because it has been reported that they
do not substantially modify lipid concentrations
and may increase transaminases, and therefore
are contraindicated.>"

Patients with the clinical manifestations de-
scribed may undergo a bone marrow aspirate
to check for foam cells (large macrophages with
finely vacuolated eccentric nucleus and foam
appearance); the study is not pathognomonic.
To confirm the diagnosis it is necessary to prove
acid sphingomyelinase deficit in leukocytes or
fibroblasts.'02

To date, in Niemann-Pick disease more than 40
mutations of the sphingomyelinase gene types A
y B have been identified. Often, mutation DR608
has been identified in patients with Niemann-
Pick disease type B in different populations.'#2!
Patients homozygous for DR608 tend to have
normal weight and height, with hepatospleno-
megalia and considerable retardation in bone
age.” In our subjects it was not possible to identify
mutations.

Some biomarkers, such as chitotriosidase and
CCL/18 (CC chemokine ligand 18) are found
to be high in most patients with Niemann-Pick
disease type B, although there is more experi-
ence of their usefulness in Gaucher disease. Both
biomarkers may help to detect lipid laden patho-
logic macrophages, to determine which patients
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have disease activity or suffer relapses. Other
authors report that their usefulness is less.'®?? In
our subjects there was no opportunity to test for
these biomarkers.

In view of the low prevalence of the disease
it is important that physicians of first contact
recognize it. In relation to treatment, it is rec-
ommended that periodic evaluation include:
growth and development, nutritional status,
status of pulmonary function, and intentional
search for abdominal signs and symptoms and
neurological alterations. At present there is no
specific treatment for Niemann-Pick disease type
B, only control of symptoms to improve quality
of life. Today enzyme replacement therapy is
indicates in patients with some lysosomal deposit
disorders; for Niemann-Pick disease type B it is
in investigation.'"

Today there is a constant search for new treat-
ments; there are several in the preclinical
evaluation phase, which could offer hope in the
future. Some studies indicate that hematopoietic
stem cell transplant is feasible and potentially
beneficial when performed before the appear-
ance of severe liver and pulmonary damage,
underscoring the importance of establishing
diagnosis early. Complications have been de-
scribed, such as: transplant rejection, chronic
skin diseases, and renal tubular dysfunction.?*2*
Liver transplant has also been established in
patients with Niemann-Pick disease type B,
although the results have not been described
adequately."

Because Niemann-Pick disease type B is a reces-
sive autosomic disorder, the probability in each
pregnancy of having an affected child is 25%.
Prenatal evaluation is recommended because
sphingomyelinase activity can be measured in
fibroblasts of amniotic fluid or by means of mo-
lecular genetic tests.?®
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