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ABSTRACT

A 44-year-old female presented with a distended abdomen and fatigue. On physical examination,
prominent splenomegaly was found. The laboratory investigations revealed pancytopenia and decreased
albumin-globulin ratio. The abdominal ultrasonography revealed splenomegaly, cholelithiasis, and cystitis,
and the bone survey showed osteopenia. Differential diagnoses included leukemia, multiple myeloma, and
myelofibrosis therefore bone marrow puncture was performed. However, histopathologic examination
found Gaucher-like cells in the bone marrow aspiration. The finding of CD68 positivity in Gaucher-like cells
by using the immunohistochemistry staining supporting Gaucher disease. To confirm the diagnosis, an
examination of glucocerebroside substrate from the patient s blood plasma was performed. Glucosylsphingosine,
adeacylated form of glucosylceramide, was markedly elevated. Therefore, the diagnosis of Gaucher disease
was confirmed. This is the first reported adult Gaucher case diagnosed in Indonesia.
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INTRODUCTION Gaucher Disease (GD) is a rare genetic

Gaucher disease (GD) is a lysosomal storage
disease that is caused by autosomal recessive
mutation in the gene glucocerebrosidase 1
(GBA1), located on chromosome 1q21.! This
gene GBA1 mutation results in the absence or
deficiency of B-glucocerebrosidase, thusleading
to progressive accumulation of glucosylceramide
within macrophage lysosome resulting cellular
and tissue damage.’

disorder with a prevalence is approximately 1
per 40,000-50,000 individuals in the general
population.” The most common type of
Gaucher disease is type I. It has variable onset
and affects mainly visceral organs such as the
liver, spleen, bone marrow, and occasionally
the lung and central nervous system.There
are also acute neuropathic (type II) and chronic
neuropathic (type III) GD variants, with worse
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clinical features and commonly manifested in
early infancy or childhood.* The novelty of this
case report is the first reported case in Indonesia
with the finding of Gaucher-like cells in bone
marrow biopsy and enzymatic analysis.

CASE ILLUSTRATION

A 44-year-old female came to the hematology
medical oncology outpatient clinic with a chief
complaint of abdominal distention for the past
3 years. The patient felt uncomfortable in the
left upper abdomen and fatigued, despite still
being able to perform daily activities. Other
complaints were multiple rashes and bruising
in her lower extremities. There was no fever,
diarrhea, recurrent stomatitis, joint or bone pain.
The patient also complained of weight loss of 3
kilograms during the past 3 years. The patient
had no complaints about micturition and passing
stool. The patient had no history of hypertension,
diabetes, asthma, and allergy. There was no
family history of hematology disease or similar
symptoms. The patient has 3 children and works
as a housewife.

The physical examination showed normal
vital signs. The patient was 49 kg and 151 cm tall,
with a body mass index of 21.49 kg/m?. There
was no jaundiced sclera, strabismus, or abnormal
extraocular movement. Both lung and heart
examinations showed no remarkable finding.
The abdominal inspection showed a distended
abdomen but no sign of abdominal varices

Figure 1. Splenomegaly Schaffner VII.
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or caput medusa. Liver palpation revealed an
enlargement of 10 cm below the costal margin,
and 6 cm below the xiphoid process. The spleen
was Schuffner VII (Figure 1). There were no
ascites. Another finding was multiple bruising
in the lower extremities. There was no palpable
lymph node in the neck, axilla, and inguinal.

The laboratory examination showed
pancytopenia (Hb 9 g/dL, Het 28%, WBC 3,010/
pL, Platelet 20,000/uL). The reticulocyte count
was 138%, and the corrected reticulocyte was
0.61. The lactate dehydrogenase was 219. There
was no evidence of hepatitis B, Hepatitis C, and
HIV infection. Peripheral blood smear showed
normocytic normochromic, anisopoikilocytosis,
fragmentocyte, and ovalocyte. In addition, white
blood cell examination showed normal cell count
and morphology. Platelet examination revealed
normal morphology, but with decreased cell
count. Other results were hyperferritinemia
1,904.6 ng/mL and increased globulin 3.9 g/dL,
with low serum albumin level (3.6 g/dL).

Abdominal ultrasonography found
cholelithiasis, cystitis, severe splenomegaly with
craniocaudal diameter size was 28.9 cm and no
sign of portal hypertension.

Differential diagnoses included chronic
myeloid leukemia, multiple myeloma, and
myelofibrosis. Then bone marrow biopsy was
performed as there was pancytopenia, showing
normocellular bone marrow tissue, normal
maturation of the myeloid series, and
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normal megakaryocyte morphology. Several
clusters of histiocytes were found. The cells
have small nuclei and the cytoplasms showed
a “folded tissue paper” appearance, resembling
Gaucher cells. No fibrosis was apparent (Figure
2). Based on bone marrow biopsy results, the
diagnosis leads to Gaucher-like disease and
can rule out other differential diagnosis such
as leukemia, multiple myeloma, and primary
myelofibrosis. For further diagnostic purposes,
immunohistochemistry staining and JAK2
examination were proposed.

Immunostaining from the previous bone
marrow biopsy specimen was performed. CD20
was found to be positive on small scattered
lymphocytes and CD3 was positive on small
scattered lymphocyte cells. Ki-67 was positive
in 5% of cells and CD68 was positive in the
resemblance of Gaucher cells. CD138 was
positive on the scattered plasma cells and
kappa--lambda ratio was normal (polyclonal).
AE 1/AE 3 was negative. Glycophorin A was

positive on erythroid lineage (Figure 3). The
acid-fast bacilli staining was also performed,
but the result was negative. Finally, the JAK2
molecular examination showed no V617F
mutation in the JAK2 gene. The V617F
mutation in the JAK2 gene was done to
make sure there were nomyeloproliferative
neoplasms.

After the bone marrow biopsy was
done, the bone survey examination revealed
no Erlenmeyer flask deformity, signs of
osteopenia, and decreased bone density with
rough trabecula.

Diagnosis of GD could be confirmed with
the absence or deficiency of PB-glucosidase
or excessive accumulation of glucosylceramide
substrate. The enzyme analysis showed a slightly
low B-glucosidase 1.05 uM/hr (normal >1.8
uM/hr; National Taiwan University). Thus,
enzyme test was further evaluated and revealed
markedly elevated glucosyl sphingosine (Lyso-
GL1), 348.5 ng/mL (normal <3.0 ng/mL).

Figure 2. Histopathological features. (A, B) The bone marrow is normocellular, H&E 40x. (C, D) There are some
clusters of histiocytes with small nuclei and the cytoplasms show a “folded tissue paper” appearance, resembling the

Gaucher cells, H&E 400x.
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Figure 3. Immunohistochemistry profile. (A, B) Positive CD20 on small scattered lymphocytes, 100x and 400x. (C,D) Positive
CD68 in the Gaucher-like cells, 100x and 400x. (E) Positive CD138 on scattered plasma cells, 400x. (F,G) Negative AE1/AE3,
100x and 400x. (H) Positive Ki67 in 5% of cells, 400x (I) Positive Glycophorin A on erythrocytes, 400x.

Other substrates level, globotriaosylceramide
(Lyso-Gb3) and lysosphingomyelin (Lyso-
SM) levels were slightly increased (1.2 ng/mL;
normal <0.8 ng/mL and 15 ng/mL). Diagnosis
of Gaucher Disease was established and the
patient was submitted to an enzyme donation
charity program.

DISCUSSION

Making the diagnosis of GD in this
patient was challenging. GD in children is
usually presented with delayed growth and
development, splenomegaly, and hematologic
abnormalities including thrombocytopenia and
anemia. However, type I GD has variable age
of onset. Thus, adults may also suffer from
type I GD. The most common initial clinical
presentations of type I GD are splenomegaly,
pancytopenia, and hemorrhagic diathesis.’
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Other presentations may be acute or chronic
osteopenia,® neurological involvement such
as extrapyramidal signs, and Parkinsonism.’
Imaging findings for bone involvement can
be identified such as osteopenia/osteoporosis,
pathological fractures, focal lytic or sclerotic
bone lesions, or osteonecrosis. Erlenmeyer
flask deformity at the level of the distal
femur is a distinct characteristic (however not
pathognomonic) finding.¢

Lung involvement may occur in type [ GD,
usually presented as lung interstitial disease
and pulmonary hypertension. This mostly
occurred in female patients who underwent
splenectomy.® Type I GD patients may also
present with immunological alteration. Gaucher
disease is characterized by increased gamma
globulin titer and more susceptible to develop
plasma cell disorders, such as monoclonal
gammopathy of uncertain significance (MGUS)
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and multiple myeloma.” Metabolic alteration
may also occur due to chronic inflammation
which induces a hypercatabolic state and
reduced body mass. Low high-density
lipoprotein and high ferritin with iron overload
are frequent. Gaucher disease is also associated
with an increased risk of cholesterol-derived
gallstones.!?

Histopathologic features in GD show
Gaucher cells in the bone marrow. Gaucher cell
is a histiocyte with an abundant granular and
fibrillar cytoplasm resembling a crumpled
tissue paper. Gaucher cells typically have
a single eccentrically located nucleus. It
should be distinguished from pseudo-Gaucher
cells or Gaucher-like cells. Gaucher cells and
pseudo-Gaucher cells are very similar under the
light microscopy level on routine Hematoxylin-
Eosin staining. Electron microscopical features
may also help to distinguish pseudo-Gaucher
cells from true Gaucher cells. On electron
microscopy, Gaucher cells do not contain
typical tubular cytoplasmic inclusions.!

These Gaucher-like or pseudo-Gaucher cells
can be seen in a variety of conditions such as
chronic myeloid leukemia, acute lymphoblastic
leukemia, multiple myeloma, myelodysplastic
syndrome, thalassemia, and disseminated
mycobacterial infection.!? Pseudo-Gaucher cells
ina patient with multiple myeloma has a quite
different ultrastructural pattern. They contain
crystalloid inclusions that correlate with
abnormal kappa light chain precipitations due
tosequence mutation. On electron microscopy,
they show cytoplasmic crystalline inclusions
instead of tubular cytoplasmic inclusion present
in Gaucher cells. On routine staining, there are
many plasma cells scattered. Patients with
mycobacterial infection could also exhibit
pseudo-Gaucher cells in bone marrow aspirates.
They showed histiocytes with cytoplasms
containing needle-like inclusion on electron
microscopy.'""® These pseudo-Gaucher cells
were smaller than typical Gaucher cells. They
also showed granuloma on routine Hematoxylin-
osin staining.

In a patient with mycobacterial infection,
pseudo-Gaucher cells are formed due to
inadequate digestion of mycobacterial bacilli by

histiocytes and are usually found in a patient
with immunodeficiency."* In a patient with
chronic myeloid leukemia, acute lymphoblastic
leukemia, Hodgkin lymphoma, and thalassemia,
pseudo-Gaucher cells can also be found in the
bone marrow biopsy. Electron microscopy
examination of these cells showed elongated
lysosomes filled with fibrillary inclusion.
Occasional dense rounded structures may also be
present. Typical tubular inclusion that presents
in the true Gaucher cells cannot be found.
These arise under high cell turnover conditions,
reflecting an increased load of leucocyte
membrane-derived glucosylceramide presented
to macrophages.'>!”

The confirmation of GD requires analysis
of B-glucosidase activity or accumulation of
glucosylceramide in tissues. In this case, we
examined the accumulation of glucosylceramide
substrate and the result showed markedly
increased glucosyl sphingosine (also-GL1) and
slightly increased globotriaosylceramide (lyso-
Gb3) and lysosphingomyelin (lyso-SM) levels.
Also-GL1 as a relevant biomarker, had been
approved with sensitivity and specificity also-
GL1 to distinguish GD patients and healthy
controls were 100% with cut-off 4 nmol/l."®
The mechanism of also-GL1 level increasing
in GD has also been investigated. Dekker et
al and Yamaguchi et al proposed that the major
pathway formation of glycol-GL1 was the de-
acylation of accumulating glucosylceramide that
involves acid ceramidase enzyme.

Lyso-Gb3 and lyso-SM in this patient were
slightly increased (1.2 ng/ml and 15 ng/ml).

Lyso-Gb3 was initially used to determine
Fabry disease diagnosis. However, the cut-off of
less-Gb3 for diagnosis of Fabry disease is >1.3
ng/ml,"” Also-SM was also used to determine
the diagnoses of Niemann-pick disease with a
value of 3.3 fold to 100 fold increment in the
disease (cut off 16.8 nM).!2° Similarly, Polo
G et al also stated that Lyso-Gb3 and also-SM
levels in plasma GD patients could be normal or
slightly increased.”!

In adults, splenomegaly can be caused
by portal hypertension, one of the cirrhosis
complications. On the other side, splenomegaly
also can be caused by nonportal hypertension,
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which one of the causes is Gaucher disease. Bone
marrow biopsy to show the Gaucher-like cell and
enzyme activity test for confirmation. The therapy
of the Gaucher disease is enzyme replacement
therapy. One of the enzyme replacement therapy
is imiglucerase with an initial dose of 30-60 U/
kg intravenous every 2 weeks.**%*

CONCLUSION

The finding of CD68-positive in Gaucher-
like cells by using the immunohistochemistry
staining supporting Gaucher disease. To confirm
the diagnosis, an examination of glucocerebroside
substrate from the patient’s blood plasma was
performed. Glucosylsphingosine, a deacylated
form of glucosylceramide, was markedly elevated.
Therefore, the diagnosis of Gaucher disease in this
adult patient in Indonesia was confirmed.
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