
Gaucher disease (GD) is an autosomal recessive

inborn error of metabolism, resulting from a defi-

ciency of the enzyme glucocerebrosidase. Muta-

tions within the glucocerebrosidase gene at 1q21

result in the accumulation of the glycolipid

glucocerebroside within lysosomes of

macrophages in the reticuloendothelial system

(Ginns et al. 1985). Clinically, GD may present

with a vast phenotypic heterogeneity, which can

be predicted in some instances from the underly-

ing gene mutation(s) and the associated genotype

(Beutler et al. 1994). Three major clinical forms

have been distinguished: type 1 nonneurono-

pathic, type 2 acute neuronopathic, and type 3 sub-

acute neuronopathic (Choy et al. 1997). The trend

in the current literature has been to identify the

mutations associated with GD, the different geno-

types by which it can present, and the resulting

phenotypic expression, which can present as mild

to severe forms of a certain type of the disease.

More than 200 gene mutations have been iden-

tified (Choy et al. 2007), but only a few are com-

mon and some segregate along certain ethnic lines.

The disease is the most common in the Ashkenazi

Jewish population (Beutler and Gelbart 1998),

where the 5 most common mutations are

c.A1226G (N370S), c.G84GG, c.IVS2(+1)g>a,

and c.T1448C (L444P) (Beutler et al. 1993). In the

non-Jewish population the most common muta-

tions are c.A1226G (N370S), c.T1448C (L444P),

c.C1504T (R463C), and recombination events be-

tween the glucocerebrosidase gene and the

pseudogene (Boas 2000). Around 15.6% of the

mutations remain unidentified (Beutler and

Gelbart 1993). Firon et al. (1990) described the

Rec-NciI mutation, a recombinant allele arising
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Abstract. Gaucher disease (GD) is an autosomal recessive inborn error of metabolism, resulting from a defi-

ciency of the enzyme glucocerebrosidase, causing an accumulation of the glycolipid glucocerebroside within

lysosomes of macrophages in the reticuloendothelial system. Three major clinical forms have been assigned and

more than 200 gene mutations have been identified. We herein report a Lebanese boy born with a novel combined

mutation L371V/Rec-NciI, who presented with moderate-severe type 1 GD. An overview of the clinical and

biomarker improvement following enzyme replacement therapy with imiglucerase is described in a follow-up of

30 months. Imiglucerase seems to be efficacious in decreasing the severity of the disease associated with this mu-

tation. However, a high dose may be required to achieve optimal growth, platelet count, and hemoglobin level.
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from the pseudogene as a result of conversion

(c.1448C-1498C), in a heterozygote form in both

Ashkenazi Jewish and non-Jewish type 1 GD pa-

tients. Homozygotes with this mutation had the

neurogenic type 2 or type 3 GD, which was some-

times associated with ichthyosis, arthrogryposis,

and neonatal death (Finn et al. 2000).

Shamseddine et al. (2004) previously identified 6

members in a Lebanese family with type 1 GD. All

patients showed homozygosity for a unique nucle-

otide alteration that induced a missense mutation

in the mature protein (L371V). The phenotype as-

sociated with homozygosity of L371V was found

to be clinically similar to or more severe than the

most common N370S mutation. The disease was

characterized by impressive splenomegaly and he-

matological changes developing in childhood and

young adulthood.

A Lebanese 3-year-old male child born to a

nonconsanguineous couple presented to our ser-

vice with moderate-severe type 1 GD. On presen-

tation the child complained of pallor, weakness,

irritability, generalized bone pain, abdominal dis-

tention, and significant hepato-splenomegaly. The

child was below the 2nd percentile in height and

weight according to the National Center for Health

Statistics (NCHS) height and weight scale. Labo-

ratory studies revealed a hemoglobin level (Hb) of

10 g dL–1 and a platelet count of 55 million mL–1.

DNA isolated from peripheral blood was analyzed

for the 11 mutations most commonly associated

with GD, by using polymerase chain reaction

(PCR) amplification followed by restriction en-

zyme digestion and analysis by agarose gel elec-

trophoresis. Selected PCR amplification of exons

and sequencing by dye termination, followed by

analysis on an ABO 310 genetic analyzer, were

performed for DNA sequencing of the gluco-

cerebrosidase gene. Mutation-specific RFLPs were

performed for the common mutations. Sequencing

analysis of exon 10 confirmed the Rec-NciI recom-

binant allele (c.1448C-1498C). Sequencing analy-

sis of the additional exons identified the nucleotide

alteration at position 1228 (c.1228C>G) that in-

duced a missense mutation in the mature protein

(L371V). The mother was found to be heterozy-

gous for the L371V mutation and the father was

heterozygous for Rec-NciI. The patient had no

family history of GD.

Enzyme replacement therapy (ERT) with

imiglucerase (Cerezyme®) was started at a low

dose of 30 U kg–1 every 2 weeks intravenously.

After 25 months of therapy, the dose of

imiglucerase was increased to 80 U kg–1 every 2

weeks because of a failure to achieve improve-

ment in growth. Assessment of the progress of the

disease under the influence of ERT was monitored

for 30 months. The investigated parameters at the

beginning, after 25 months, and after 30 months of

therapy are summarized in Table 1.

The newly described genotype in our patient

c.1228C>G/c.1448C-1498C (L371V/Rec-NciI)

seems to confer a phenotype that is milder than

that associated with Rec-NciI homozygosity (Fin

et al. 2000) and similar to that in homozygosity for

L371V (Shamseddine et al. 2004), i.e. a moder-

ate-severe form of type 1 GD. Those authors ques-

tioned whether the newly identified mutation

L371V was limited to the family they reported or

extended throughout the Lebanese population.

The presence of the mutation in our patient may

indicate the existence of this mutation in the Leba-

nese population, and warrants consideration dur-

ing genetic workup for GD. Moreover, this
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Table 1. Response to imiglucerase therapy over 30 months

Parameter Value at particular month of therapy Test

0 25* 30

Height percentile < 2% < 2% > 2%† NCHS scale

Weight percentile < 2% < 2% 2% NCHS scale

Hemoglobin (g dL–1) 10 9 12 CBC

Platelets (�106mL–1) 55 150 300 CBC

Liver volume (cm3) 1260 950 860 CT of abdomen

Spleen volume (cm3) 930 450 570 CT of abdomen

Heart and lungs normal normal normal ECG, ECHO, CXR

Skeletal pathology none none none MRI

Chitotriosidase** (�mol L–1) 6000 NA 1028 fluorometry

Quality of life (QOL) < Avg < Avg > Avg SF-36 Health Survey

Avg = average; CBC = complete blood count; CT = computed tomography; CXR = chest x-ray; ECG = electrocardiogram; ECHO

= echocardiography; MRI = magnetic resonance imaging; NA = not available; NCHS = National Center for Health Statistics

* At end of 30 U kg–1 every 2 weeks and start of 80U kg–1 every 2 weeks dosing. † Growth hormone (GH) replacement for GH deficiency

started at onset of high-dose imiglucerase. ** Early indicator of clinical relapse. Normal range: 4–80 �mol L–1.



missense mutation seems to protect against type 2

and 3 GD, associated with Rec-NciI homozygo-

sity.

Children having growth retardation with GD

have been shown to achieve normal height and

weight within 4 to 36 months of ERT (Ida et al.

2001, Kaplan et al. 1996). Our patient did not

show the expected increase in height during the

first year of therapy, which warranted further in-

vestigation at a later stage and revealed growth

hormone (GH) deficiency. Appropriate replace-

ment of GH with a simultaneous increase in ERT

dosing regimen resulted in the expected increase

in height in our patient. Although the increase in

weight was limited, it was only documented when

a higher dose of imiglucerase was introduced. Our

patient had a platelet-count increase of 50% within

4–6 months of therapy at a low-dose ERT, which

is a shorter period than that previously reported

(1 year) by Guggenbuhl et al. (2008). This in-

crease in platelet count was more significant when

a higher dose was started. The hemoglobin level

was shown to increase by about 2 g dL–1 with

low-dose therapy (Guggenbuhl et al. 2008); this

was only achieved with a higher dose in our pa-

tient. The reduction in liver and spleen sizes was

concordant with that previously reported in both

low- and high-dose therapy (Guggenbuhl et al.

2008). The decrease in chitotriosidase activity

may indicate response to treatment; however, no

studies have confirmed a standardized correlation

yet.
The assessment of health-related quality of life

(QOL) was based on the SF-36 Health Survey.
This is a generic questionnaire, standardized to be
used in various conditions and populations includ-
ing the Lebanese population. The SF-36 consists
of 36 questions that are clustered to yield 8 health
status scales: physical functioning (PF), Role-
Physical (RP), Bodily Pain (BP), General Health
(GH), Vitality (VT), Social Functioning (SF),
Role-Emotional (RE), Mental Health (MH), and
Reported Health Transition (HT). The health con-
cepts described by the SF-36 range in score from 0
to 100, with higher scores indicating higher levels
of function and/or better health. Values < or > Avg
are in comparison to those reported for a standard-
ized group from the Lebanese population (Sabbah
et al. 2003, Ware 1997). QOL values only showed
improvement when a higher dose was initiated.
However, as this test is performed on parents of
children with GD, the improvement may be attrib-
uted to the obvious enhancement of growth and
decrease in bone pain, which are the main con-
cerns of the involved parents.

In conclusion, we described another novel geno-

type c.1228C>G/c.1448C-1498C (L371V/Rec-NciI)

associated with a moderate-severe form of type 1 GD.

ERT seems to be efficacious in decreasing the sever-

ity of the disease associated with this mutation. How-

ever, a high dose may be required to achieve optimal

growth, platelet count, and hemoglobin level.
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