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Abstract

Gaucher ’ s disease (GD) is an uncommon genetic disorder with an autosomal recessive
inheritance pattern. It is known as the most common lysosomal storage disorders (LSDs)
worldwide and occurs due to a deficit of the enzyme glucocerebrosidase owing to a mutation in
the acid-β-glucosidase (GBA1) gene. This characterization of this metabolic defect is abnormal
accumulation of glucocerebrosides in the lysosomes of cells. It is exhibited with wide range of
phenotypic variations; abdominal swelling, hepatosplenomegaly, anemia, thrombocytopenia,
and bone diseases. Diagnosis is confirmed on the basis of identification of deficiency of
glucocerebrosidase activity. Enzyme replacement is the mainstay of treatment although oral
administration of inhibitors of glucosylceramide biosynthesis is also used. In this study, a case
of GD in a 5-year-old boy with massive splenomegaly and lymphadenopathy is reported. This
case report is an effort to emphasize the significance of early diagnosis of this disorder to
ensure its proper prognosis and treatment at an early stage.
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Introduction
Lysosomal storage disorders (LSDs) are a collection of several
genetic disorders occurred due to the mutation in genes that
encode for enzymes involved in the degradation of complex
macromolecules [1]. Deficiency of these enzymes results in
cellular dysfunction and various clinical manifestations. Of the
several known LSDs, Gaucher’s disease (GD) is the one of the
most commonly known worldwide. It is an autosomal recessive
disorder that occurs due to a mutation in the gene acid-β-
glucosidase (GBA1) located on chromosome 1. The gene
encodes for the enzyme glucocerebrosidase that converts
glucosylceramide (GlcCer) into ceramide and glucose [2].
Decreased activity of glucocerebrosidase affects in
accumulation of undegraded glucocerebrosides in the
lysosomes of macrophages in the liver, spleen, and bone
marrow, thereby transforming these macrophages to Guacher’s
cells. The associated systemic indicators include anemia,
thrombocytopenia, hepatosplenomegaly, and skeletal
complications [3,4]. The accumulation of lipid aggregates
inside the Gaucher’s cells make them appear as highly enlarged
cells with eccentric nuclei and condensed chromatin [5].
The disease was first defined in 1882 by Philippe Gaucher in a
leukemia patient with splenomegaly [2]. The storage of
glucocerebrosides in the lysosomes was discovered by Epstein
in 1924, whereas the metabolic defect leading to GD, that is,
deficiency of glucocerebrosidase was reported by Brady et al.
[6].
The GD is characterized by a wide spectrum of clinical
presentations and in certain forms can also cause neurological
impairment. Moreover, based on the severity of neurological

manifestations, it can be categorized into three types. Type 1 is
the most common and not associated with any neurological
damage. Type 2 and type 3 are more severe with acute
neuropathic and subacute neuropathic symptoms, respectively.
Both these types involve an early involvement of the central
nervous system [7]. However, the distinction between the three
types is not absolute as evident from the reports of peripheral
neuropathy and parkinsonism in patients with type 1 GD [8,9].
Type 1 GD has a prevalence of 90 to 95%, with an invariable
clinical presentation that ranges from being asymptomatic
throughout the life to early-onset of symptoms in the
childhood. Although type 1 GD is not life threatening, it
decreases the quality of life and increases the morbidity.
Fatigue is very common in children; other symptoms include
retarded growth, delayed puberty, splenomegaly, hepatomegaly,
and mucocutaneous bleeding [10-13]. Type 3 GD occurs in 5%
of cases, with heterogenous phenotypes, ranging from
moderate systemic involvement to more severe neurological
symptoms such as progressive myoclonus epilepsy, cerebellar
ataxia or spasticity, and dementia [14-16]. This type has been
reported to be more common in young children, with
behavioral changes and death reported in few patients [15,17].
Type 2 GD occurs in less than 2% of case. The disease
manifests itself at a very early stage in the infancy and is
associated with severe neurological impairment [14].
Splenomegaly has always been reported along with
thrombocytopenia, growth retardation, lung lesions, and
pulmonary infiltration by Gaucher cells. Death is usually
reported before the third year of life [18,19].
A typical challenge associated with rare diseases, including
GD, is the delay in diagnosis. This is attributed to the fact that
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it often takes several years before first clinical signs are
observed [20]. The diagnosis of GD is established by clinically
establishing the deficiency of glucocerebrosidase in the
leukocytes or cultured fibroblasts. Another diagnostic method
is flow cytometry analysis of blood monocytes [21,22]. In
addition, several clinical abnormalities such as
thrombocytopenia, hemostatis abnormalities such as prolonged
prothrombin time (PT) and activated partial thromboplastin
time (APPT), and several disease biomarkers such as
hitotriosidase, CCL18, glucosylsphingosine, and ferritin are
being employed to test the presence of GD [23,24]. Other
biological tests involve liver function tests (free and conjugated
bilirubin, transaminases, alkaline phosphatase, gamma GT),
serum calcium for bone infarction, and lipid profile [25,26]. To
add to this, radiological interventions including magnetic
resonance imaging (MRI) and computed tomography (CT) are
employed for assessing the liver and spleen dimensions [27].
The prevalence of GD is approximately 1/40,000 to 1/60,000
births; however, a comparatively higher prevalence of 1/800
has been reported in Ashkenazi Jews [28]. In this study, a case
of GD in a 5-year-old boy who presented with massive
splenomegaly and lymphadenopathy is reported.

Case Report
A 5-year-old boy presented to the clinic with ecchymosis and
bloody urine, abdominal distention, fever, loss of appetite, and
extreme weight loss. His past 6-month history revealed that he
easily got fatigued. He had also been suffering from recurrent
epitaxy since past 1 year.

The child was born to parents with second-degree of
consanguinity. The patient’s father had spinocerebellar ataxia
(SCA). His family members, including his younger sister, were
normal and did not report any similar condition. Upon
admission, the patient looked pale and had fever. On physical
examination, bilateral palpable cervical lymphadenopathy was
reported.
He had firm, non-tender massive splenomegaly and a non-
tender, mild hepatomegaly. There were zero signs of ocular
motor problems or other neurological irregularities. Rest of the
systemic examination was basically normal. He had firm, non-
tender massive splenomegaly, approximately 14 cm BCM
(Below costal Margin). However, there was no hepatomegaly.
Laboratory investigation revealed cytopenia in two cell lines
((hemoglobin=7.9 g/dL, white blood cells=3.2×109/L, and
platelets=89×109/L). A slight increase in the levels of liver
enzymes (aspartate aminotransferase =40.8 IU/mL and alanine
aminotransferase =9.9 IU/mL) was observed. However, serum
proteins and albumin levels, kidney function test, and urine
analysis were unremarkable. PT was 14.7 s [international
normalized ratio [INR] =1.2] and PTT was 36 s. Peripheral
blood film analysis revealed microcytic hypochromic anemia.
Bone marrow aspiration revealed normal erythropioesis and
Gaucher’s cells in a background of normal erythroid, myeloid,
and megakaryocytic lineage cells. Gaucher’s cells were large
with a thin outer border, one or two eccentric nuclei with few
cytoplasmic content. These cells contained hyperplasic
macrophages and had a crumbled tissue paper-like appearance
and were seen performing erythrophagocytosis (Figure 1).

Figure 1. Representative images of hyperplasic macropahges. Guacher’s cells are seen as large cells with a thin outer border, one or two
eccentric nuclei with few cytoplasmic content (arrows).
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Figure 2. Activity of beta-glucosidase is below the reference range, indicating Gaucher’s disease.

A few megakaryocytes were observed with occasional
presence of megakaryoblasts. No parasite was observed and
fundoscopy was normal. GD was confirmed by assessing the
levels of β-glucosidase, which was below the reference range
(8.02 pmol/spot × 20 h) (Figure 2). Genetic analysis detected 2
mutations (c.[1448T>C];[1448T>C] and (p.[Leu483Pro];
[Leu8482Pro]), which confirmed the diagnosis to be GD.

Discussion
The GD is genetic disorder that is inherited in an autosomal
recessive pattern. It has been reported to affect all races and
ethics groups with an occurrence of approximately 1:40,000
individuals [29]. However, the prevalence is higher among
Ashkenazi Jews. Among the several LSDs known, GD is the
most common [2]. The disorder is characterized by diverse
clinical and physical manifestations including splenomegaly
(95%), hepatomegaly (87%), radiological bone disease (81%),
thrombocytopenia (50%), anemia (40%), growth retardation
(34%), bone pain (27%), and bone crisis (9%) [30]. One of the
challenges that clinicians face is to differentially diagnose the
disease at an early stage. This is due to the fact that although
GD is common in adults, 66.7% of patients present symptoms
not before the age of 20 years. Differential diagnosis involves
consideration of broad range of diseases that have similar
presentations as that of GD, for instance, hepatosplenomegaly,
anatomical abnormalities, congestion, infection, and
hematologic disorders. Despite the fact that hematologic
disorders could explain organomegaly, several haematological
manifestations including chronic hemolytic anemia,
myeloproliferative disorders, and sickle-cell disease were ruled
out in this case. This decision was based on the absence of
additional symptoms like jaundice, abnormal hemoglobin
electrophoresis, painful crisis, and leukocytosis. With regard to
infiltrative processes, malignant neoplasms and histiocytic
disorders are considered. Numerous pediatric cancers, such as
leukemia, lymphoma, and primary splenic tumors, could
explain hepatosplenomegaly. However, symptoms associated
with majority of these cancers are acute and rapidly developing
as compared to the slow progressing course in this case. In
addition, the patient did not present other characteristic
symptoms of such cancers. Considering the patient’s age, other
cancer types were not studied. Histiocytic disorders were also
ruled out owing to his age as well as lack of presentation of
related symptoms, such as rapid clinical deterioration, fever,

wasting, skin rash, and irritability. Thus, based on the clinical
presentations of the patient, the disorder is diagnosed to be GD,
as confirmed by bone marrow examination and demonstration
of deficiency of acid β-glucosidase activity in isolated
leukocytes. The deficiency was further confirmed by the
genetic analysis that revealed two mutations in this gene.

Conclusion
Diagnosis of GD should be based on differential diagnosis in
case of patients presenting with unexplained splenomegaly,
particularly if symptoms last for extended time duration. The
present case sheds light on the significance of clinical
examination and bone marrow finding in the diagnosis of GD.
Since the disease is rare, the possibility that the diagnosis is
delayed is high. Therefore, an early diagnosis is essential for
effective treatment. An early detection together with treatment
using enzyme replacement can considerably reduce the
morbidity.

References
1. Ginzburg L, Kacher Y, Futerman AH. The pathogenesis of

glycosphingolipid storage disorders. Semin. Cell Dev Biol
2004; 15: 417-431.

2. Hruska KS, LaMarca ME, Scott CR, et al. Gaucher disease:
Mutation and polymorphism spectrum in the
glucocerebrosidase gene (GBA). Hum Mutat 2008; 29:
567-583.

3. Charrow J, Andersson HC, Kaplan P, et al. The gaucher
registry: Demographics and disease characteristics of 1698
patients with gaucher disease. Arch Intern Med 2000; 160:
2835-2843.

4. Wenstrup RJ, Roca-Espiau M, Weinreb NJ, et al. Skeletal
aspects of gaucher disease: A review. Br J Radiol 2002; 75:
A2-12.

5. Lee RE. The fine structure of the cerebroside occurring in
Gaucher’s disease. Proc. Natl Acad Sci USA. 1968; 61:
484-489.

6. Brady RO, Kanfer JN, Bradley RM, et al. Demonstration of
a deficiency of glucocerebroside cleaving enzyme in
Gaucher's disease. J Clin Invest 1966; 45: 1112-1115.

7. Grabowski GA, Zimran A, Ida H. Gaucher disease types 1
and 3: Phenotypic characterization of large populations

Gaucher’s Disease: A Case Report

212Curr Pediatr Res 2020 Volume 24 Issue 4



from the ICGG gaucher registry. Am J Hematol 2015; 90:
S12-S18.

8. Biegstraaten M, Mengel E, Marodi L, et al. Peripheral
neuropathy in adult type 1 gaucher disease: A 2-year
prospective observational study. Brain 2010; 133:
2909-2919.

9. Rosenbloom B, Balwani M, Bronstein JM, et al. The
incidence of parkinsonism in patients with type 1 gaucher
disease: Data from the ICGG gaucher registry. Blood Cells
Mol Dis 2011; 46: 95-102.

10. Kaplan P, Andersson HC, Kacena KA, et al. The clinical
and demographic characteristics of nonneuronopathic
Gaucher disease in 887 children at diagnosis. Arch
Pediatrics Adolesc Med 2006; 160: 603-608.

11. Stirnemann J, Vigan M, Hamroun D, et al. The French
Gaucher ’ s disease registry: Clinical characteristics,
complications and treatment of 562 patients. Orphanet J
Rare Dis 2012; 7: 77.

12. Grabowski GA, Zimran A, Ida H. Gaucher disease types 1
and 3: Phenotypic characterization of large populations
from the ICGG Gaucher Registry. Am J Hematol 2015; 90.

13. Gillis S, Hyam E, Abrahamov A, et al. Platelet function
abnormalities in Gaucher disease patients. Am J
Hematol 1999; 61: 103-106.

14. Tajima A, Yokoi T, Ariga M, Ito T, et al. Clinical and
genetic study of Japanese patients with type 3 Gaucher
disease. Mol Genet Metab 2009; 97: 272-277.

15. Tylki-Szymańska A, Vellodi A, El-Beshlawy A, et al.
Neuronopathic Gaucher disease: Demographic and clinical
features of 131 patients enrolled in the International
Collaborative Gaucher Group Neurological Outcomes
Subregistry. J Inherit Metab Dis 2010; 33: 339-346.

16. Kraoua I, Sedel F, Caillaud C, Froissart R, et al. A French
experience of type 3 Gaucher disease: Phenotypic diversity
and neurological outcome of 10 patients. Brain Dev 2011;
33: 131-139.

17. Abdelwahab M, Blankenship D, Schiffmann R. Long-term
follow-up and sudden unexpected death in Gaucher disease
type 3 in Egypt. Neurol Genet 2016; 2: e55.

18. Mignot C, Doummar D, Maire I, et al. French Type 2
Gaucher Disease Study Group Type 2 Gaucher disease: 15
new cases and review of the literature. Brain Dev 2006; 28:
39-48.

19. Mignot C, Gelot A, De Villemeur TB. Gaucher
disease. Handb. Clin Neurol 2013; 113: 1709-1715.

20. Neufeld EF. Lysosomal storage diseases. Annu Rev
Biochem 1991; 60: 257-280.

21. Berger J, Lecourt S, Vanneaux V, et al. Glucocerebrosidase
deficiency dramatically impairs human bone marrow
haematopoiesis in an in vitro model of Gaucher disease. Br
J Haematol 2010; 150: 93-101.

22. Berger J, Stirnemann J, Bourgne C, et al. The uptake of
recombinant glucocerebrosidases by blood monocytes from
type 1 Gaucher disease patients is variable. Br J
Haematol 2012; 157: 274-277.

23. Brautbar A, Elstein D, Pines G, et al. Effect of enzyme
replacement therapy on gammopathies in Gaucher
disease. Blood Cells Mol Dis 2004; 32: 214-217.

24. Hollak CE, van Weely S, van Oers MH, et al. Marked
elevation of plasma chitotriosidase activity. A novel
hallmark of Gaucher disease. J Clin Investig 1994; 93:
1288-1292.

25. Hughes D, Cappellini MD, Berger M, et al.
Recommendations for the management of the
haematological and onco-haematological aspects of
Gaucher disease. Br J Haematol 2007; 138: 676-686.

26. De Fost M, Langeveld M, Franssen R, et al. Low HDL
cholesterol levels in type I Gaucher disease do not lead to
an increased risk of cardiovascular
disease. Atherosclerosis 2009; 204: 267-272.

27. Elstein D, Tiomkin M, Hadas-Halpern I, et al. Organ
volume by computed tomography correlates with
longitudinal axis on ultrasound in patients with Gaucher
disease. Ultrasound Q 2011; 27: 225-228.

28. Zimran A, Gelbart T, Westwood B, et al. High frequency of
the Gaucher disease mutation at nucleotide 1226 among
Ashkenasi Jews, Am J Hum Genet 1991; 49: 855-859.

29. Mehta A, Epidemiology and natural history of Gaucher's
disease. Eur J Intern Med 2006; 17: S2-S5.

30. Kaplan P, Andersson HC, Kacena KA, et al. The clinical
and demographic characteristics of nonneuronopathic
Gaucher disease in 887 children at diagnosis. Arch Pediatr
Adolesc Med 2006; 160: 603-608.

Correspondence to:
Haya H Ezadeen
Department of Pediatrics
King Fahad Central Hospital
Jazan, Saudi Arabia
Tel: 0502325288
E-mail: haya.ezadeen@hotmail.com

 

Ezadeen/Mahnashi/Sharahili/et al.

Curr Pediatr Res 2020 Volume 24 Issue 4213

mailto:haya.ezadeen@hotmail.com

	内容
	Gaucher’s Disease: A Case Report
	Abstract
	Keywords:
	Accepted on 8th August, 2020
	Introduction
	Case Report
	Discussion
	Conclusion
	References
	Correspondence to:


