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Abstract 

Morbus Gaucher is an inherited disease of fat deposition caused by an autosomal recessive defect in the gene encoding the 

enzyme β-glucocerebrosidase, responsible for the accumulation of glucosylceramides in reticuloendothelial cells, turning 

this multidimensional disease into a debilitating Gaucher disease and are found mainly in the spleen, liver, bone marrow 

and rarely in the lung. The level of glucocerebrosidase enzymatic activity in patients with Gaucher is seen to reach around 

5–25% of normal activity. Measurement of this level in leukocytes or cutaneous fibroblasts is considered the “Gold 

Standard” for Gaucher diagnosis. Although Gaucher is the most common lysosomal deposition disease it remains rare and 

most cases present with a gradual installation of the clinic which explains the delay in diagnosis. It is very important to 

include Gaucher as a possible diagnosis in cases of splenomegaly and / or thrombocytopenia. The study, "Predicting the 

probability of Gaucher disease in subjects with splenomegaly and thrombocytopenia," published in Scientific Reports, 

managed to reconstruct a diagnostic algorithm that managed to identify the relationship between platelet count, ferritin and 

transferrin saturation, thus making it possible to achieve a possible approach regarding the diagnosis of GD, which for the 

sake of truth continues to be an undiagnosed / misdiagnosed pathology.  

Key Words: morbus gaucher; β-glucocerebrosidase; enzymatic activity; splenomegaly; thrombocytopenia; ferritin; 

transferrin saturation 

Introduction 

Morbus Gaucher is an inherited disease of fat deposition caused by an 

autosomal recessive defect in the gene encoding the enzyme β-

glucocerebrosidase, responsible for the accumulation of 

glucosylceramides in reticuloendothelial cells, turning this 

multidimensional disease into a debilitating Gaucher disease and are 

found mainly in the spleen, liver, bone marrow and rarely in the lung. The 

responsible find is on chromosome 1q21 and contains 11 exons and 10 

introns, with about 7.6 kilobases (kb). 

GD is pan-ethnic, but has a higher prevalence in Ashkenazi Jews. In this 

group non-neuropathic forms have a frequency of about 1: 850 and the 

carrier frequency reaches 1:17. Acute neurological forms are even rarer. 

The prevalence of 1: 500000 is considered low although fatal neonatal 

cases (fetal hydrops, congenital ichthyosis) fail to be diagnosed. 

There are three main clinical forms: 

Type I - or adult form characterized by anemia, thrombocytopenia, 

splenomegaly, skeletal disorders, and in a small number of patients is 

encountered pulmonary involvement and pulmonary hypertension. 

Clinical aggression varies from mild to moderate, while the activity of 

glucose is moderate reduced 

Type II or infantile form occurs in 1 in 100000 live births. The clinic is 

dominated by nervous system problems associated with exitus at an early 

age (before the age of 2 years) with almost minimal glucocerebrosidase 

activity 

Type III or otherwise called juvenile, occurs in 1 in 50,000 live births, 

with late installation of neurological problems dominated by 

incoordination, myoclonic crisis, with slow progression which becomes 

sever in late childhood. Small enzymatic activity. 

Diagnosis: The level of glucocerebrosidase enzymatic activity in patients 

with Gaucher is seen to reach around 5–25% of normal activity. 

Measurement of this level in leukocytes or cutaneous fibroblasts is 

considered the “Gold Standard” for Gaucher diagnosis. 

Beta-glucosidase activity 

Beta-glucosidase activity was studied in Ospedale Gaslini, Genoa, Italy. 

Normal values range from 4.4 to 17.7 pmol / punch / h. Subjects 

exhibiting activity below 4.4 pmol / punch / h were retested for enzyme 

activity in leukocytes, EBV lymphoblasts, or fibroblasts. 

As with other lysosomal enzymopathies, reduced values of the measured 

enzymatic activity lead to the need to identify the relevant genetic defect. 
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A 5.7-kilobase Gaucher pseudogen with the same number of exons and 

introns of about 16 kilobases similar has been identified with the Gaucher 

gene in about 96% of it in all coding regions. To date, about 300 mutations 

of the Gaucher gene have been identified, most of which are point 

mutations. There are four mutations that are thought to play a special role 

in the phenotype of pathology, N370S, 84GG, L444P and IVS2 + 1G. 

Genetic diagnosis can be made during pregnancy using amniocentesis or 

chorionic villi but this is only known to the population with  high risk for 

Gaucher. 

Biopsy 

Diagnosis of Gaucher in biopsy materials of different tissues is not a 

diagnostic criterion. In fact, about 60% of all cases are still diagnosed by 

bone marrow biopsy or spleen histology after surgical procedures.  
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As lysosomal deposition diseases continue to be misdiagnosed or 

diagnosed late, this brought to the attention of researchers the creation of 

possible correlations between diagnostic elements that could speak in 

favor of GD, building genuine mathematical models which could create 

clues about a possible Gaucher diagnosis.Eventually newborn screening 

has been experimented in several countries with different results 

according to the ethnicity of the test population. The study, "Predicting 

the probability of Gaucher disease in subjects with splenomegaly and 

thrombocytopenia," published in Scientific Reports, managed to 

reconstruct a diagnostic algorithm that managed to identify the 

relationship between platelet count, ferritin and transferrin saturation, 

thus making it possible to achieve a possible approach regarding the 

diagnosis of GD, which for the sake of truth continues to be an 

undiagnosed / misdiagnosed pathology.  

Among the enrolled subjects, the only clearly different parameters 

between GD1 and non-GD1 patients were serum platelet count and 

ferritin. Hyperferritinemia with normal transferrin saturation is a common 

finding in de nuovo patients with GD120, with a prevalence ranging 

between 63 and 81%. Finally, a new diagnostic diagram has been 

proposed, which enhances the role of hyperferritinemia when associated 

with splenomegaly and thrombocytopenia. 
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As can be seen from the diagram high levels of ferritin coupled with 

normal transferrin saturations are a diagnostic element with high 

sensitivity in GD,platelets as well also. 

Differential diagnosis is mainly made with other deposition diseases or 

with diseases of the hematological spectrum. Although pseudo-Gaucher 

cells are not distinguished from true cells by hematoxylin-eosin staining, 

iron staining is generally negative in pseudo-Gaucher. 

 Niemann-Pick is a sphingomyelinase deficiency disease, which leads to 

the accumulation of sphingomyelins in the macrophage cytoplasm. The 

cells are small and usually uniform in size. The cytoplasm is foamy and 

vacuolated as in Gaucher cells.  

In Tay-Sachs (hemoaminidase A deficiency), there is an accumulation of 

GM2 in the heart, spleen, and liver. vacuolated is predominant.  

Pompe disease (maltase deficiency) has glycogen deposition in 

hepatocytes and muscle cells but the primary damage is to the skeleton 

and heart muscle without involvement of the bone marrow. 

Blue histiocytosis is associated with massive intramedullary destruction 

as in the LMC. The macrophage cytoplasm is filled with insoluble fatty 

pigments called ceroid.  
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A case:F.B 57 years old, diagnosed with diabetes for 3 years, under 

treatment with oral diabetes. The only complaint of fatigue accompanied 

by bone pain for almost 8 years. Reports that he has had bone pain all 

his life and has often received treatment with cortisone. being classified 

as generalized arthritis. Examinations show: 

Objective examination  

C-V system: FC = 88 / min; TA 110/70 mmHg, no 

pathological noise, normal ECG 

Vital signs: Temp. 36.3 C, Sat O2 98% (RA)   

Respiratory System: Normal broncho-vesicular respiration  

On palpation: Treatable soft abdomen, liver 1 cm below the 

costal arch, spleen 3-4 cm below the costal arch 

,genitourinary tract normal.Normal reflexes present without 

pathological findings.  

Blood count: Rbc: 4.100.000 / mm3 Hgb: 7.8 g / dl Hct: 

22.5% PLt: 87,000 / mm3 Wbc: 6.300 / mm3 lymphocite = 

34% monocite = 4% granulocite = 52% 

Biochemical values : Glucose: 172 mg / dl,  Urea: 45.5mg / 

dl,  Creat: 0.67mg / dl,  AST: 23U / L, ALT: 29 U / L, Bil.tot : 

1.1 mg / dl,  Prot tot: 6.7 g / dl  

Abdominal ultrasound: Liver is normoechogenic, d.max: 

138mm, gallstone with no stones, free bile ducts, the 

pancreas is normal,normal kidneys,spleen with  d.max -

165mm,urinary tract and normal prostate. Minimal liquid is 

found around , spleen  and in Douglas area.  

HIV Ab –neg; HBsAg neg, HBcAb-neg; HBcAb-neg; HCVAb 

neg; Wright test - neg; LDH = 512; Ferritin = 5677; 

Trasferine saturation 427 mcg/dl  

Bone Marrow biopsy:Focal clusters / diffuse replacements with oval 

histiocytes 25-80 microns with abundant pale gray, blue cytoplasm with 

multiple folds. Small nucleus with dense chromatin, marked increase of 

reticulin fibers. 

Small nucleus with thick chromatin and fuzzy nucleus. Histiocytic cell 

content with abundant cytoplasm. The presence of vacuoles is observed. 

The appearance suggests an accumulating lysosomal disease matching, 

the Gaucher cells. 
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Discussion  

Although Gaucher is the most common lysosomal deposition disease it 

remains rare and most cases present with a gradual installation of the 

clinic which explains the delay in diagnosis. It is very important to include 

Gaucher as a possible diagnosis in cases of splenomegaly and / or 

thrombocytopenia. GD is characterized by its clinical polymorphism. 

In correlation with neurological involvement and severity of the disease 

are classified 3 main forms of the disease. 

Type I non-neuropathic form is found mainly in adults 

Type II neuropathic form acute form encountered mainly in newborns 

with almost 100% mortality 

Type III neuropathic form mainly subacute or juvenile form 

GD type I is the most reported clinical form although Gaucher is 

considered a rare pathology. Also GD type I refers to have the best 

survival rate of GD and the onset of symptoms may be at an early age, 

often with symptoms that attributed to a myriad of other diagnoses. In 

general, the main clinical manifestations include severity in the left 

hypochondrium due to considerable splenomegaly and skeletal-related 

symptoms. Association with hepatomegaly often leads to significant 

abdominal distension, anemia and thrombocytopenia in the field of 

splenic sequestration, which clinically translate into fatigue, weakness, 

epistaxis or even the presence of cutaneous hemorrhagic phenomena such 

as hematoma, ecchymosis, petechiae, etc. Gaucher cell marrow 

identification although the Gold Standard for diagnosis is the 

measurement of the level of enzymatic activity. 

 Differential diagnosis should be made with diseases such as Fabry 

disease, Gangliosidosis, Wolman / cholesterol ester, Niemanne Pick A 

and B (dark blue histiocytes) and hematologic disorders with pseudo-

Gaucher cells such as: multiple myeloma, Hodgkin's lymphoma, 

Hodgkin's lymphoma jo-Hodghoma. myeloid leukemia, myelodysplasia, 

acute B-cell lymphoblastic leukemia, thalassemia and sickle cell disease. 

More than 300 different mutations have already been identified from the 

Human Gene Mutation Database. The most common is the substitution in 

the N370S allele. Subsequent substitutions at L444P and 84 GG. Patients 

may be affected by 2 or more mutations at the same time classifying these 

cases as composite heterozygosity. These mutations have been found to 

be present in about 70% of European patients. 

The L444P mutation occurs as a result of the replacement of the thymus 

fibrosin in nucleotide 6433 of the active glucose cerebrosidase gene, 

creating a new space for the restriction enzyme Nci I, the replacement of 

proline by leucine. This is the most common mutation in patients with 

neurological symptoms of Gaucher disease. 

Enzyme-driven macrophage replacement therapy (TRE) has long been 

the standard treatment. We are not talking here about a treatment which 

finally solves the Gaucher problem, as at the basis of this disease lies a 

genetic defect. 

From the above it turns out that Gaucher is an undiagnosed or little 

diagnosed disease. Therefore such a situation requires increased attention 

of clinicians related to Gaucher considering it a potential diagnosis 

especially in hepatosplenomegaly associated with anemia / 

thrombocytopenia there are other causes which would justify the clinic. 

Equally delicate is the situation when we talk about differential diagnosis 

of Gaucher due to a multitude of pathologies with histopathological 

similarities to it.  
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