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Abstract
Gaucher disease is a lysosomal storage disease affecting the bone marrow, spleen, 
liver, and nervous system. In Romania we follow up over 70 adult patients with 
Gaucher disease, who benefit from fully covered therapy. There is a need to screen 
for Gaucher disease, to diagnose early the condition and to use the best available 
therapy. This is a review of recent studies on Gaucher disease and is dedicated to 
trainees in medicine.
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Introduction
Gaucher disease (GD) is a rare 

disease with rather an average prevalence. 
In Romania we have more than 70 adult 
patients in evidence for GD and except 
two who refused therapy, all are under 
approved specific therapy.

It represents a hereditary condition 
of the metabolism of glucorerebrosides. 
It is caused by a genetic mutation, more 
frequently seen in Ashkenazi Jewish 
population, however encountered 
everywhere in the world. The mutation 
resides on chromosome 1 and is recessive. 
The gene codifying the synthesis of acid 
beta-glucosidase is localized on the long 
arm of the first chromosome (1q.21). 
Here there is an active gene including 
11 exons and one pseudogene. The 
gene called GBA has several hundred 
described mutations including insertions, 
deletions or complex alleles. Two are the 
most common mutations: N370S and 
L444P. 

The defect consists in a deficit of an 
enzyme called glucocerebrosidase or beta-
glucosidase. When glucocerebrosidase 
is insufficient or inactive, the 
glucocerebrosides supposed to be 
catabolized by this enzyme accumulate 
in human cells. The accumulations, 
causing a so-called storage disease, 
are in the liver, spleen, bone marrow, 
kidneys, lungs and bone marrow 

(with implications in hematogenesis). 
The accumulating glucocerebrosides 
are nothing else than sugar containing 
cerebrosides (monosacharides) [1]. 

The storage of glycosphingolipids 
which are linked to cell (lysosomal) 
membranes are the cause of the lysosomal 
storage diseases. The insufficient or missing 
enzyme is in GD the β-glucocerebrosidase 
(acid β-glucosidase), which has an activity 
of glucosylceramidase, i.e. it produces 
the hydrolise of glucocerebrosides (a 
glycolipid). It has 497 aminoacids and a 
weight of 700 D.

Biomarkers for the diagnosis 
of GD

The diagnosis of GD has its gold 
standard by aspirative biopsy of the bone 
marrow. In this way we can evidence the 
existence of the typical accumulation 
cells. Unfortunately this method is 
rarely accepted and we rely therefore of 
biomarkers for GD.

Therefore we prefer to measure the 
enzymatic activity of the cerebrosidase 
from the dried blood spot [2-4]. The main 
biomarkers are presented in table I.

In GD, the ACE produced by 
activated splenic macrophages differs from 
that in liver macrophages, or in dendritic 
cells. This differences in structure of 
ACE is useful for the diagnosis of GD. 
PARC/CCL18 stands for Pulmonary and 
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Activation-regulated Chemokine (PARC)/CCL18, first 
described in childhood lymphoblastic leukemia [5] and 
with minor importance now for GD.

Table I. Biomarkers for Gaucher disease.
Name Observation
ACE Influenced by common use of ACEI
Ferritin Nonspecific
Tartrate-resistant acid 
phosphate Methodological difficulties

Chitotriosidase Not specific
PARC/CCL18 Also in autoimmune diseases
LysoGL1 For the moment the best biomarker

On the other hand, LysoGB1 is very useful [6]. The 
abbreviation stands for the substance glucosylsphingosine 
(lyso-Gb1), which represents a downstream result from 
the catabolism of glucosylceramid. This is an appropriated 
marker for diagnosis and also for evolution.

The therapy of GD
The field is quite poor for the moment although 

several drugs are filling the field. It is important that 
patients with GD have now the possibility to use expensive 
therapies even lifelong. The best choice is marrow 
transplantation but this therapy is not so easily available. 
Therefore we rely now on two established approaches: 
the enzyme substitution therapy (EST) and the substrate 
reduction therapy [7-11] (Table II).

Table II. Therapeutic alternatives in GD.
•	 ERT: parenteral
•	     Cerezyme® (imiglucerase)
•	     VPRIV® (velaglucerase alfa)
•	     Elelyso® (taliglucerase alfa) 
•	 SRT: enteral
•	     Cerdelga® (eliglustat)
•	     Zavesca® (miglustat)

New therapies are expected, which should soon 
become available: use of Chaperons (small molecules), 
like in another lysosomal disease, Fabry disease; genetic 
therapy which would represent a major step forwards; and 
the oral administration of EST (for the moment available 
only as parenteral administration). 

Association of GD with Parkinson disease
This is really the new kid on the block. Several 

papers were published recently about this topic [12-14]. 
The common link is represented by the gene GBA. It has 
indeed been observed that the mutations of the GBA gene, 
present also in GD and which encodes glucocerebrosidase 

are associated with Parkinson disease. But these mutations 
are not very specific, they can occur in other conditions not 
only in GD and Parkinson disease. They are also found in 
some forms of dementia and sleep disorders [12,15,16]. 
However the association of the GBA gene mutations with 
both GD and Parkinson open new research pathways for 
better diagnose and better to prevent Parkinson disease in 
GD.

Conclusions
Gaucher disease (GD) is a lysosomal storage disease 

which requires a good training of healthcare providers in 
order to early diagnose and correctly treat this condition 
with invalidating outcome. There are sufficient biomarkers 
for the diagnosis. Screening for suspicious cases should be 
undertaken. Therapy relies either on ERT or SRT according 
to specific indications and also preferences of the patient or 
its social ability to follow the therapy at home or in medical 
centers. The association of GD with Parkinson disease has 
been widely researched in the recent years. Both conditions 
have in common the association with GBA gene mutations.
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