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IIIIIIIINTRODUCTION 

aucher disease (GD) is the most prevalent lysosomal 

storage disease. It occurs as a result of mutations in the 

gene encoding B-glucocerebrosidase, causing autosomal 

recessive deficiency of the lysosomal enzyme acid beta-

glucosidase (glucocerebrosidase), which is responsible for 

hydrolysis of glucocerebroside (glucosylceramide [GLC]). 

Absent or reduced enzymatic activity leads to accumulation of 

GLC in various cells of the macrophage-monocyte system 

(Gaucher cells) and consequently, pronounced hepatomegaly, 

splenomegaly, pancytopenia and skeletal deterioration (Beutter, 

Grabowski, 2001; Grabowski, 2004). 

As with most genetic diseases, the signs and symptoms 

of GD present along a continuum, ranging from the lethal 

neonatal form to the asymptomatic form (Sidransky, 2004). It 

has been divided into three clinical types, on the basis of 

neurological involvement: non-neuropathic (type 1) GD), acute 

neuropathic (type 2), and chronic neuropathic (type 3) (Mehta, 

2006; Hughes et al., 2007).  

The most prevalent form of GD is the non-neuronopathic 

(type 1) variant, which lacks primary involvement of the central 

nervous system. Traditionally, this has been referred to as the 

"adult type"; however, 66% of individuals with symptomatic 

non-neuronopathic GD manifest in childhood. Onset in 

childhood is usually predictive of a severe, rapidly progressive 
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phenotype and children with type 1 GD are at high risk for 

morbid complications. Enzyme therapy with recombinant 

human glucocerebrosidase in childhood can restore health in 

reversible manifestations and prevent the development of 

irreversible symptoms. A heightened focus on pediatric GD is, 

therefore, needed. Although some correlation has been found 

between genotype and phenotype, mutation analysis is of 

limited value in disease prognosis (Grabowski et al., 2004). 

There are few reports of pulmonary hypertension in type 

1 GD. In most cases, the alveolar spaces and interstitial tissue 

were infiltrated with Gaucher cells. In addition, Gaucher cells 

may occlude pulmonary capillaries resulting in pulmonary 

hypertension. Pulmonary disease is a well-known complication 

of type 1 GD, although its incidence is not well established and 

its severity varies (Sirrs and Irving, 2002). 

Bone disease usually designates the advanced stages of 

GD, but susceptibility to fractures and avascular necrosis can 

be the first sign of GD in otherwise asymptomatic patients. The 

skeletal aspects of the disease have a much greater impact on 

patients’ quality of life than the hematological and visceral 

aspects. Symptomatic lung involvement may be common at 

presentation, and may progress over the course of the disease to 

pulmonary hypertension in some patients, particularly in type 3 

GD (Jmoudiak and Futerman, 2005).  
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However, the ability to predict disease severity is 

imperfect, as GD has been the playground to develop new 

therapeutic interventions such as enzyme replacement therapy 

(ERT) and substrate-reduction therapy, search for suitable 

biomarkers to monitor onset and progression of disease, as well 

as the efficacy of therapeutic intervention are mandatory (Boot 

et al., 2009). 

CD163 was recently identified as an acute phase-

regulated transmembrane protein whose function is to mediate 

the endocytosis of hemoglobin- haptoglobin (HbHp) 

complexes, which in turn fuel an anti-inflammatory response 

mediated by heme metabolites (Otterbein et al., 2003). CD163 

scavenger receptor is selectively expressed by cells of 

monocytes-macrophages lineage. It is a member of the 

cysteine-rich scavenger receptor super-family, encoded by a 

gene localized on human chromosome 12p13 (Sarrias et al., 

2004).  

CD163 is not only present as a membrane-bound form, 

but rather than being the product of alternative splicing, soluble 

CD163 (sCD163) is actively shed from the plasma membrane 

of monocytes/macrophages by metalloproteinases, though the 

responsible metalloproteinase and the cleavage site remain 

elusive so far (Matsushita et al., 2002; Moller et al., 2010).  

The CD163 soluble form is a biomarker associated with 

several clinical conditions and may be a valuable diagnostic 
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parameter for monitoring macrophage activation in 

inflammatory conditions. It represents a new class of 

macrophage specific biomarkers relevant to the detection of 

coronary artery disease, transplantation, atherosclerosis, 

rheumatoid arthritis, lysosomal Gaucher storage diseases and 

cancer (Kolackova et al., 2008; Allavena et al., 2008). Besides 

having a diagnostic value in screening for Gaucher’s disease, 

sCD163 might be useful in monitoring disease course and 

response to treatment (Moller et al., 2004).  
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AAAAAAAAIM OF THE WWWWWWWWORK 

he aim of the study is to assess the level of sCD163 in a 

cohort of young Gaucher disease patients and to 

correlate its level with clinical and laboratory parameters and 

assess its role as a potential marker for disease severity and 

complications. 
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Chapter (1)    

GGGGGGGGAAAAAAAAUUUUUUUUCCCCCCCCHHHHHHHHEEEEEEEERRRRRRRR        DDDDDDDDIIIIIIIISSSSSSSSEEEEEEEEAAAAAAAASSSSSSSSEEEEEEEE        ((((((((GGGGGGGGDDDDDDDD))))))))        

Gaucher Disease (GD):-  

aucher disease (GD) is the most prevalent lysosomal 

storage disease. It occurs as a result of mutations in the 

gene encoding B-glucocerebrosidase, causing autosomal 

recessive deficiency of the lysosomal enzyme acid beta-

glucosidase (glucocerebrosidase), which is responsible for 

hydrolysis of glucocerebroside (glucosylceramide [GLC]). 

Absent or reduced enzymatic activity leads to accumulation of 

GLC in various cells of the macrophage-monocyte system 

(Gaucher cells) and consequently, pronounced hepatomegaly, 

splenomegaly, pancytopenia and skeletal deterioration (Beutter, 

Grabowski, 2001; Grabowski, 2004). 

Gaucher's disease (GD) occurs because of deficiency of 

the enzyme beta-glucocerebrosidase that results in 

accumulation of this glycolipid compound in the cells of the 

macrophage-monocyte system (Giraldo and Roca, 2011). 

Gaucher disease (GD), one of the most prevalent 

lysosomal storage diseases worldwide, is inherited in an 

autosomal recessive mode and is usually caused by deficient 

activity of the glucocerebrosidase enzyme (EC 3.2.1.45) 

(Beutler, Grabowski, 2001).  

G 
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The lysosomal system is the main intracellular mechanism 

for the catabolism of naturally occurring endogenous and 

exogenous macromolecules and the subsequent recycling of their 

constituent monomeric components. It also plays an important 

part in processing essential metabolites. A genetic defect in a 

protein responsible for maintaining the lysosomal system results 

in the accumulation within lysosomes of partially degraded 

molecules, the initial step in the process leading to a lysosomal 

storage disease. The defective protein can be a luminal 

lysosomal enzyme or protein cofactor, a lysosomal membrane 

protein or a protein involved in the post-translational 

modification or transport of lysosomal proteins. Over 40 

lysosomal storage diseases are known and they have a collective 

incidence of approximately 1 in 7000-8000 live births. Most of 

the genes for the lysosomal proteins have been cloned, 

permitting mutation analysis in individual cases. This 

information can be used for genotype/phenotype correlation, 

genetic counselling and the selection of patients for novel forms 

of therapy, such as substrate deprivation or dispersal, enzyme 

replacement, bone-marrow transplantation and gene transfer 

(Winchester, 2000). 

The lysosomal storage diseases (LSDs) are a group of 

disorders heralding in a new era in the treatment of genetic 

diseases. Not since the discovery that dietary modifications 

could alter the outcome of inborn errors of metabolism, such as 

phenylketonuria (PKU), galactosemia, and medium chain acyl 



Dermoscopy  Chapter (1) � 

 8 

carnitine deficiency (MCAD), has there been such hope for 

both children and adults diagnosed with these serious and often 

lethal genetic disorders. Enzyme replacement therapy (ERT) 

moves the treatment of these disorders from symptomatic 

management and comfort care to therapeutic interventions that 

address the underlying metabolic defect. ERT is not a cure for 

these disorders, but it can greatly modify or attenuate the 

phenotype (the signs and symptoms and severity of the 

condition) and disease progression. The success of ERT has 

proven that development of pharmacologic treatments for the 

LSDs is economically feasible and that development of better 

treatment options is worthwhile (Beutler, 2006; Connock et 

al., 2006). 

GD was described more than a century ago by the 

identification of lipid engorged macrophages, referred to as 

“Gaucher cells”, were periodic acid Schiff-positive cells with 

wrinkled-tissue paper like appearance. GD has been regarded 

primarily as a macrophage disorder; however, current 

knowledge renders this classification too simplistic. Gaucher 

cells are not inert storage cells, they are metabolically active 

and secrete various proteins. In the plasma of patients with GD, 

the levels of macrophage/monocyte activation markers such as 

soluble CD14 and CD 163 are elevated (Moller et al., 2004). 
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Pathogenesis:- 

In classical descriptions of the condition, although 

engorged macrophages represent the pathognomonic focus of 

Gaucher disease, the simple presence of storage material within 

these infiltrating cells provides an incomplete explanation of 

causation. Storage material accumulating within the 

macrophages accounts for a fraction of the massive bulk of the 

organs, which show macrophage hyperplasia and hypertrophy. 

While the pathological macrophages are accompanied by 

vascular changes and fibrosis, for example within the liver and 

spleen, they are not prominent in the brain in patients with 

neurological manifestations. More likely, abnormal storage 

material and other chemical changes within cells induce release 

of inflammatory factors, including chemokines and cytokines, 

which lead to the cascade of pathological changes (Cox, 2001). 

Complex mechanisms, including abnormal calcium pooling 

within neural cell compartments, have been invoked, 

particularly in the neurological manifestations which 

characterize the severe Gaucher variants (Pelled et al., 2005), 

some authorities consider that the water-soluble lysolipid, 

glucosylsphingosine, has far-reaching signaling effects and may 

be responsible for cell death (Jmoudiak, Futerman, 2005), 

Quasipathophysiological concentrations of glucosylsphingosine 

affect the function of intracellular actin and induce a defect of 

cytokinesis generating a Gaucher-like phenotype on exposure 



Dermoscopy  Chapter (1) � 

 10 

of cultured macrophage cell lines to the molecule (Im, Heise et 

al., 2001). 

The age of onset of (GD):- 

The age of onset of Gaucher disease is quite variable 

ranging from severe manifestations in infancy to 

asymptomatic/sub-clinical manifestations in the eighth or ninth 

decade. Gaucher disease type 1 is characterized by 

hepatosplenomegaly, anemia, thrombocytopenia, and severe 

bone complications, such as avascular necrosis, bone 

pain/crises, and osteoporosis. Patients with type 1 disease have 

no central nervous system (CNS) involvement. Individuals with 

type 3 disease may have varying degrees of visceral 

involvement and the presence of CNS manifestations, such as 

myoclonic seizures and saccadic eye initiation defects. Infants 

with Gaucher disease type 2 have rapidly progressive CNS 

disease and pulmonary complications in addition to the visceral 

complications described in type 1 disease. The disease is 

usually lethal by 2 years of age (Grabowski et al., 2006; 

Pastores et al., 2004).  

A huge variation in the distribution of mutations has 

nevertheless been observed in different populations. The gene 

mutations have been divided into three groups according to 

their phenotypic effect: null, severe, and mild) (Beutler and 

Grabowski, 2001). 
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Inflammatory markers in (GD):- 

Gaucher cells strongly express markers of alternative 

activation, such as interleukin-1 antagonist and CCL18, which 

are anti-inflammatory molecules (Boven et al., 2004). 

In the plasma of symptomatic GD patients, biochemical 

investigations demonstrated a more than 1000-fold increase of 

a class of chitinases, named “chitotriosidase”. Chitotriosidase 

originates from macrophages, and stored lipid is the major 

inducer (Hollak et al., 1994). 

Macrophages are also the primary source for another 

cytokine, CCL18, which has been found to be elevated in GD 

(Boot et al., 2006). Both these surrogate markers are not organ 

specific, although they may reflect overall disease burden, and 

respond to therapeutic response (Aerts, 2008). 

While the exact contribution of chitotriosidase and CCL18 

to the disease pathophysiology remains to be elucidated, the 

pulmonary, skeletal and immune system involvement in GD 

may have a closer association with the activation and release of 

different cytokines from the macrophage-monocyte system. 

During the chronic inflammatory process, as is observed in some 

patients with GD, the balance between bone formation and 

resorption is skewed toward osteoclast-mediated bone 

resorption, which may explain osteopenia commonly observed 

in patients with GD (Herman, 2008). 
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Several biomarkers (chitotriosidase, ferritin, angiotensin-

converting enzyme (ACE) and tartrate-resistant acid 

phosphatase (TRAP)) are elevated during GD evolution. Their 

concentrations rise with disease progression and generally 

decrease during ERT (Cabrera-Salazar et al., 2004). At 

present, it is not possible to make any formal recommendations 

concerning the use of any specific marker for patient 

monitoring (Aerts et al., 2008). Moreover, it is not known if 

biomarker levels at diagnosis can predict GD prognosis of 

treated and untreated patients, and which patients will respond, 

or not, to therapy. Despite the lack of official guidelines, ACE, 

TRAP and chitotriosidase are used to monitor GD follow-up 

(Poll et al., 2002). 
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CHARACTERIZATIONCHARACTERIZATIONCHARACTERIZATIONCHARACTERIZATION    OFOFOFOF    GAUCHERGAUCHERGAUCHERGAUCHER    CELLSCELLSCELLSCELLS::::---- 

  

   

Figure (1): Gaucher cells (GCs) express markers characteristic for 
alternatively activated macrophages. A, Chitotriosidase is expressed by 
GCs (arrows) (×100). B, Membrane-associated staining for interleukin-1 
receptor antagonist (blue) is observed on many but not all acid 
phosphatase–positive (red) GCs (arrows and arrowheads, respectively) 
(×200). C, Large GCs are negative for CD163 (blue, arrowheads), 
whereas smaller GCs coexpress intracellular CD163 and acid phosphatase 
(red, arrows) (×200). D, Small cells juxtaposed to GCs are single positive 
for CD163 (blue, arrows) (×200) (Boven LA et al., 2004). 
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Types of GD: 

Gaucher's disease (GD) occurs because of deficiency of 

the enzyme beta-glucocerebrosidase that results in 

accumulation of this glycolipid compound in the cells of the 

macrophage-monocyte system. There are 3 types: type 1 is non-

neuronopathic with primarily visceral signs and symptoms 

which range tremendously in severity; infantile-onset type 2 

and later-onset type 3 involve the central nervous system. More 

than 300 mutations have been described in the gene, partially 

explaining phenotypic heterogeneity (Giraldo, Roca, 2011). 

 Gaucher disease, the inherited deficiency of 

glucocerebrosidase, is characterized by significant genetic and 

phenotypic heterogeneity. At the extreme end of the phenotypic 

continuum is the perinatal lethal variant, typically presenting in 

utero or during the neonatal period as hydrops and/orcongenital 

ichthyosis, with severe and progressive neurological 

involvement (Eblan et al., 2005).  

It has been divided into three clinical types, on the basis 

of neurological involvement: non-neuropathic (type 1) GD), 

acute neuropathic (type 2), and chronic neuropathic (type 3) 

(Mehta, 2006 and Hughes et al., 2007).  

The most prevalent form of GD is the non-neuronopathic 

(type 1) variant, which lacks primary involvement of the central 

nervous system. Traditionally, this has been referred to as the 
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adult type ; however, 66% of individuals with symptomatic 

non-neuronopathic GD manifest in childhood. Onset in 

childhood is usually predictive of a severe, rapidly progressive 

phenotype and children with type 1 GD are at high risk for 

morbid complications. Enzyme therapy with recombinant 

human glucocerebrosidase in childhood can restore health in 

reversible manifestations and prevent the development of 

irreversible symptoms. A heightened focus on pediatric GD is, 

therefore, needed. Although some correlation has been found 

between genotype and phenotype, mutation analysis is of 

limited value in disease prognosis (Grabowski et al., 2004) 

Gaucher disease is divided into two major types-

neuronopathic and non-neuronopathic disease-based on the 

particular symptoms of the disease. In non-neuronopathic 

disease most organs and tissues can be involved, but not the 

brain. In neuronopathic disease the brain is also involved 

(Beutler and Grabowski, 2001). 

• Non-neuronopathic disease - Type 1 Gaucher disease:- 

Type 1 Gaucher disease is the most common form of the 

disease and does not involve the central nervous system; 

therefore, it is also called non-neuronopathic (Beutler, 

Grabowski, 2001). 

Type 1 Gaucher disease has a particularly wide variation 

in clinical signs, symptoms and disease course. In some cases, 


