
HIPPOKRATIA 2016, 20, 2 155

relations were calculated with the Pearson’s correlation 
coefficient. In parameters with a skewed distribution, 
significance was assessed with Mann-Whitney test and 
Spearman’s correlation coefficient, respectively.

Results
All seven patients in this case series presented with 

a GD1 phenotype and were free of neurological signs. 
However, only five of them carried the common “neu-
roprotective” N370S mutation in homozygosity. One 
patient carried two heterozygous disease-causing muta-
tions (N409S/L483P), and the seventh patient carried the 
L444P mutation in homozygosity - presenting, however, 
with a GD1 neurological-free phenotype. All patients had 
developed skeletal complications, consisting mainly of 
osteopenia and marrow infiltration. These changes pre-
dominantly affected long bones and the vertebrae. Failing 
of remodeling of the distal femora producing the charac-
teristic “Erlenmeyer flask” appearance, a common skel-
etal abnormality in patients with GD, was already present 
in four patients of the cohort before initiation of ERT, 
while none of them developed additional skeletal com-

plications while on ERT.
Two years after baseline, plasma chitotriosidase activ-

ity, MIP-1a and IL-6 levels were decreased in all patients 
(p =0.05 and p =0.03, respectively) (Table 1) (Figure 1, 
Figure 2). In contrast, other biochemical markers, such 
as OPG and BGP, were increased in all patients after two 
years of ERT therapy (p =0.04 and p =0.02, respectively) 
(Table 1) (Figure 3, Figure 4). Hip BMD demonstrated a 
progressive improvement in all patients after two years 
of treatment, according to the Z-score (p =0.05) (Table 
1) (Figure 5). 

Regarding plasma levels of chemokines and chitotri-
osidase activity studied, a statistically significant correla-
tion between the decrease in MIP-1a plasma levels and 
chitotriosidase could be demonstrated (Table 2) (Figure 
6). Other markers (MIP-b, BGP, OPG) were weakly cor-
related with plasma chitotriosidase activity (Table 2). 
Additionally, decreased plasma levels of IL-6 strongly 
correlated with increased Z-score in DXA in all patients 
(Table 2) (Figure 7). The correlation of all serum markers 
with bone MRI findings was poor. 

Table 1: Biochemical and bone mineral density measurements (paired t-test) of the seven patients with Gaucher type I 
disease, at baseline (T0) and after two years (T2) on enzyme replacement therapy.

Parameter T0 T2 p
GAUS 6.86 ± 3.89(2 - 13) 6.86 ± 3.58 (2 - 13) 0.5
CHT 1870.57 ± 1717.20

(262 - 5628)
1523.86 ± 1403.24

(262 - 4567)
0.05

ΒΜD waist 2.43 ± 0.79
(1 - 3)

2.14 ± 0.69
(1 - 3)

0.09

ΒΜD femur 2.57 ± 0.79
(1 - 3)

2.43 ± 0.53
(2 - 3)

0.30

QUS radius Z-score -0.26 ± 1.51
(-2,6 - 1,9)

-0.77 ± 0.41
(-1,4 - -0,2)

0.16

QUS tibia Z-score 0.01 ± 1.54
(-1,3 - 3)

-0.01 ± 0.98
(-1,1 - 1,5)

0.48

ΒΜD L2-L4 Z-score -0.27 ± 0.66
(-1,09 - 0,71)

-0.39 ± 0.72
(-1,1 - 0,71)

0.27

BMD Hip Z-score -0.73 ± 1.84
(-3.6 - 2)

0.72 ± 0.45
(-0,1 - 1,22)

0.05

MIP-1a 46.79 ± 32.28
(16.8 – 102.5)

35.44 ± 22.80
(19.1 – 80.56)

0.05

MIP-1b 78.21 ± 28.52
(24.18 – 114.7)

65.66 ± 23.07
(42.09 – 98.95)

0.24

IL-3 5.18 ± 5.49
(0.56 – 13.17)

3.95 ± 3.95
(0.7 – 12.08)

0.34

IL-6 5.24 ± 2.55
(1.33 – 18.94)

3.16 ± 1.53
(1.07 – 5.58)

0.03

IL-10 11.49 ± 7.85
(5.3 – 24.15)

7.58 ± 4.34
(2.75 – 14.45)

0.12

IL-12 1.01 ± 0.39
(0.8 – 1.9)

0.92 ± 0.42
(0.7 – 1.88)

0.36

S-RANK-L 8.46 ± 5.72
(4.23 – 21.1)

7.09 ± 3.04
(3.59 – 12.78)

0.19

OPG 3.47 ± 0.58
(2.97 – 4.46)

4.01 ± 0.71
(3.28 – 5.11)

0.04

Ratio 2.49 ± 1.85
(1.42 – 6.66)

1.80 ± 0.84
(1.04 – 3.55)

0.08

BGP 6.24 ± 4.32
(1.08 – 12.38)

10.16 ± 2.95
(5.88 – 14.04)

0.02

Values are presented as means ± standard deviation (range in brackets). CHT: Chitotriosidase, BMD: Bone mineral density, QUS: quantitative 
ultrasound sonography, MIP: macrophage inflammatory protein, IL: Interleukin, S-RANK-L: soluble receptor activator of the NF-kappaB 
ligand, OPG: Osteoprotegerin, BGP: Osteocalcin. GAUS: Gaucher Disease Severity Score Index.




