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AAAAAbstract: bstract: bstract: bstract: bstract: The hematologist is at the forefront of specialists to whom patients with Gaucher disease present
because of cytopenia and hepatosplenomegaly. Usually, patients with such symptoms have undergone trephine
biopsy. We present the cases of two patients in whom Gaucher disease was suspected because of the discovery of
Gaucher cells in trephine biopsy, and subsequently confirmed via enzymatic and molecular investigations.
(Folia Histochemica et Cytobiologica 2011; Vol. 49, No. 2, pp. 352–356)
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IntroductionIntroductionIntroductionIntroductionIntroduction

Gaucher disease (GD) is a progressive macrophage
lipidosis caused by an autosomal recessive deficien-
cy of lysosomal acid b glucosidase (glucocerebrosi-
dase, GBA). Three major subtypes of GD have been
described based on the absence (type 1) or presence
(types 2 and 3) of neurological symptoms. The vast
majority of patients exhibit the non-neuronopathic,
or type 1, form of the disease [1]. Gaucher disease
type 1 occurs in all ethnic groups, but it is common-
est in people of Ashkenazi Jewish ancestry, with
a prevalence of ~1 in 450 compared to ~1 in 40,000–
–60,000 in non-Jewish populations [2]. Typical mani-
festations of type 1 GD result from accumulation of
glucocerebroside-laden tissue macrophages (Gauch-
er cells) in bone marrow [3], liver [4], spleen [5],
lungs [6] and bones [7]. The commonest clinical
manifestations are thrombocytopenia, hepatosple-

nomegaly, anemia and bone pain. Such symptoms
are often observed in hematological proliferations
such as leukemia, lymphoma, and multiple myelo-
ma. Among the diagnostic procedures used by a he-
matologist is trephine biopsy. Usually upon finding
Gaucher cells in bone marrow aspirates as well as in
trephine biopsy, the hematologist who suspects ly-
sosomal storage disease decides to perform enzymatic
and molecular investigations.

The aim of this study was     to report the cases of
two patients in whom Gaucher disease was suspected
because of the discovery of Gaucher cells in trephine
biopsy, which was then confirmed by enzymatic and
molecular investigation.

Case report ICase report ICase report ICase report ICase report I

A 34 year-old male had complained of weakness and
a yellowish skin color for two years. Laboratory data
revealed thrombocytopenia (platelet count 108 G/l)
and a slightly elevated bilirubin level (1.68 mg/dl).
Moderate hepatosplenomegaly was noted. Gaucher
cells were found in the bone marrow as well as in the
liver biopsy specimen (Figures 1–4).
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The chitotriosidase serum level was greatly in-
creased (11,540 nmol/mg protein/hr [normal value <
< 150 nmol/mg prot/h]). Glucocerebrosidase activity in
leukocytes was within the normal limits. But measured
within cultured skin fibroblasts, it showed deep defi-
ciency (21.8 nmol/mg prot/hr, normal ranges 111–455
nmol/mg prot/hr). The patient’s genotype was identi-
fied as N370S/c.ins203ins C. He started treatment with
Cerezyme® in September 2004 (21 units/kg body
weight, every second week). In 2006, the patient un-
derwent cholecystectomy because of gall stones. Plate-
let count normalized after two years of treatment, and
the size of spleen normalized after three years of treat-
ment. After four years of treatment, chitotriosidase
level had decreased to 1,600 nmol/mg protein/hr).

Case report IICase report IICase report IICase report IICase report II

A 34 year-old female had complained of ecchy-
moses on her lower extremities and hypermenor-
rhoea for five years. Laboratory data revealed
thrombocytopenia (platelet count 100 G/l), nor-
mocytic anemia (Hb 11.2 g/dl, MCV 90 fl) and leu-
kopenia (3.8–4.0 G/l). She received iron supple-
mentation and temporarily oestrogenic hormone.
Because of her low level of vitamin B12 (less than
100 pg/ml), the patient was treated with vitamin B12
injections, although without effect. Ultrasound
evaluation detected an enlarged liver and spleen.
Trephine biopsy of the bone marrow revealed dif-
fuse infiltration with Gaucher cells. Figure 5 shows
CD 68+ (positive) cells in the bone marrow trephine
biopsy. Figure 6 shows Gaucher cells in the bone
marrow trephine biopsy.

The chitotriosidase level in serum was increased
(6,110 nmol/mg protein/hr). Glucocerebrosidase ac-
tivity in leukocytes was within normal limits. As in
case report I,  the assay measuring GBA activity in
cultured fibroblasts confirmed the diagnosis of Gau-
cher disease. The N370S/G377S genotype was iden-
tified. She started the ERT with Cerezyme® in 2007
(60 units/kg body weight, every second week). A high
dose was given because the patient planned to be-
come pregnant. In 2008 she miscarried. After one year
of treatment, serum chitotriosidase level had de-
creased to 600 nmol/mg protein/hr), and the dose of
Cerezyme® was reduced to 30 units /kg body weight).
The sizes of the liver and spleen were only slightly
reduced (the liver from 178 mm to 160 mm, and the
spleen from 131 × 60 mm to 112 × 35 mm). Current-
ly, the patient is in a good condition, only sometimes
complaining of fatigue and mild pain in her lower
extremities. Densitometry evaluation revealed mild
osteopenia.

DiscussionDiscussionDiscussionDiscussionDiscussion

In the era prior to the introduction     of enzyme replace-
ment therapy (ERT), hematologists were generally
the physicians treating patients with Gaucher disease
because of hematological symptoms like thrombocy-
topenia, anemia, leukopenia, and hepatosplenome-
galy [3]. Today, hematologists remain at the forefront
of specialists to whom patients with Gaucher disease
present, because of the symptoms mentioned above.
But most hematologists lack familiarity with the rec-
ognition and management of GD mainly due to the rar-
ity of the disease. It is often believed  that there is no
chance of encountering such patients throughout an
entire medical practice. Such beliefs contribute to diag-
nostic delays leading to severe complications that could
be prevented or reversed by appropriate therapy.

The standard treatment of type I GD is ERT with
imiglucerase (Cerezyme®), which is safe and effec-
tive in reversing or preventing most manifestations
of the disease [8].

In the two cases presented in this report, the cor-
rect diagnosis was delayed for between two and five
years. In case report I, the delay period seemed to be
shorter, but the organ (spleen and liver) enlargement
was more pronounced and chitotriosidase level was
higher (11,540 nmol/mg protein/hr). In case report
II, the delay period was longer (five years), but
hepatosplenomegaly was not as advanced as in case
I, and the chitotriosidase level was lower (6,110 nmol/
/mg protein/hr). Both patients were introduced to ERT
with Cerezyme®. The first patient received 21 units/kg
body weight every second week. Platelet count nor-
malized after two years of treatment, and the size of
spleen normalized after three years of treatment. The
patient received a low dose of Cerezyme® because
of lack of bone involvement. The second patient re-
ceived a high dose of Cerezyme® because pregnancy
was planned. After one year of treatment, the re-
sponse to therapy was satisfactory, and the dose of
Cerezyme® was reduced.

In 2007, Mistry et al. reported the results of a ques-
tionnaire-based survey of patients with GD to deter-
mine their experiences regarding diagnosis and man-
agement and to evaluate the extent of diagnostic de-
lays [9]. Of 136 patients surveyed, the average time
from first appearance of GD symptoms to final diag-
nosis was 48.8 ± 13.6 months. In our report, this time
was ~42 months. The majority of patients were diag-
nosed and/or managed by a hematologist-oncologist
(‘Hem-Onc’). Both our patients were diagnosed by
a hematologist. The first patient underwent earlier eval-
uation by a gastroenterologist, but no proper diagno-
sis was made. Mistry et al. conducted a second survey
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Figure 1.Figure 1.Figure 1.Figure 1.Figure 1. Gaucher cell (arrow) in the bone marrow
aspirates. H&E staining. Magnification × 1,000

Figure 2.Figure 2.Figure 2.Figure 2.Figure 2. Gaucher cells (arrows) in the bone marrow
trephine biopsy. H&E. Magnification × 400

Figure 3.Figure 3.Figure 3.Figure 3.Figure 3. CD68+ (positive) cells (arrows) in the bone
marrow trephine biopsy. Magnification × 400

Figure 4.Figure 4.Figure 4.Figure 4.Figure 4. Gaucher cells (arrows) in the liver biopsy.
H&E. Magnification × 400

Figure 5. Figure 5. Figure 5. Figure 5. Figure 5. CD68+ (positive) cells in the bone marrow
trephine biopsy. Magnification × 400

Figure 6.Figure 6.Figure 6.Figure 6.Figure 6. Gaucher cells (arrows) in the bone marrow
trephine biopsy. H&E. Magnification × 400
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to assess hematology-oncology specialists’ awareness
of GD. This global survey of 406 Hem-Oncs found
that only 20% considered GD in the differential di-
agnosis for all of its classic symptoms (cytopenia,
hepatosplenomegaly, bone pain): the diagnoses con-
sidered most likely included leukemia, lymphoma, and
multiple myeloma. Since Hem-Oncs are frequently
involved in evaluating patients who are eventually
diagnosed with GD, for the author it was of interest
to determine which diagnostic test was favored by the
physicians. Only 47% correctly identified the leuko-
cyte glucocerebrosidase enzyme assay as the diagnos-
tic test of choice. Most (62%) indicated that their
method of diagnosis would include bone marrow bi-
opsy and bone marrow aspirate, methods which are
no longer considered to be standard diagnostic tools
for many reasons.

The first reason is the appearance of pseudo-Gau-
cher cells in bone marrow [1]. Pseudo-Gaucher cells
can be present in some hematological disorders like
chronic myeloid leukemia, multiple myeloma, and
Hodgkin’s disease as well as in thalassemia and AIDS.
The second is that the result of trephine biopsy can-
not be considered definite, since Gaucher cells can
infiltrate bone marrow forming groups. Consequent-
ly, not finding Gaucher cells in trephine biopsy does
not exclude Gaucher disease. The third is that dem-
onstration of typical Gaucher storage cells is not spe-
cific only for Gaucher disease. The typical, large-bal-
looned, wrinkled-paper-like storage cells in the cyto-
plasm have also been detected in other diseases (his-
tiocytosis, thalassemia, granulomas, etc.) [10] or can
resemble foam cells in Niemann-Pick disease types
A/B or type C. Thus, finding Gaucher cells in bone
marrow or in trephine biopsy should only lead to
a suspicion of Gaucher disease.

To establish the diagnosis of GD, enzymatic and
genetic investigation is essential. The gold standard
for diagnosis of Gaucher disease is measurement of
GBA activity in leukocytes. Sometimes, high cytosol-
ic beta-glucosidase in leukocytes disturbs the assay
causing false negative results. To confirm the diagno-
sis of GD, the evaluation of GBA activity stimulation
by detergents or enzyme determination in cultured
skin fibroblasts is necessary. The measurement of
plasma chitotriosidase is an important laboratory
chemical test for GD. In patients with Gaucher dis-
ease, this enzyme is massively elevated, often 100–
–1,000 times its normal value, whereas there is a small-
er increase in other lysosomal storage disorders [11].
Chitotriosidase value is a helpful tool in deciding on
the introduction of enzyme therapy and for monitor-
ing treatment outcome. In particular, the measure-

ment of chitotriosidase levels is a sensitive marker of
treatment efficacy and compliance [12]. Based on our
report, we proposed to use the chitotriosidase activ-
ity assay as a simple diagnostic method for prelimi-
nary confirmation or exclusion of Gaucher disease.
This simple laboratory test should be done before
bone marrow evaluation in every patient who com-
plains of cytopenia, hepatosplenomegaly or bone
pain. If chitotriosidase level is elevated, enzymatic
and genetic investigations should be performed and
trephine biopsy is not necessary. Normal chitotri-
osidase activity could exclude a diagnosis of GD. On
the other hand, very low serum chitotriosidase activ-
ity might be present in 5% of patients with Gaucher
disease in whom the chitotriosidase gene is defective.
In these cases, other tests, i.e. trephine biopsy and
GBA activity determination, are obligatory.

ConclusionsConclusionsConclusionsConclusionsConclusions

Hematologists need to have greater awareness of
Gaucher disease because they have a unique oppor-
tunity to make an early diagnosis and provide opti-
mal treatment for this disease. The chitotriosidase
activity assay might be used as a simple diagnostic
method for preliminary confirmation or exclusion of
GD and should be done before bone marrow evalua-
tion in every patient who complains of cytopenia,
hepatosplenomegaly or bone pain. Sometimes, high
cytosolic beta-glucosidase in leukocytes disturbs the
assay causing false negative results. To confirm the
diagnosis of Gaucher disease, the evaluation of an
assay for GBA activity stimulation by detergents or
enzyme determination in cultured skin fibroblasts is
necessary.
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