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Summary Objective: To evaluate QoL in a sample of
Brazilian patients with Gaucher (GD) and Fabry (FD)
disease using the SF-36 survey.

Method: Observational cross-sectional study. The SF-36
survey was administered to cognitively able patients
12 years or older, who were seen in the Medical Genetics
Service of Hospital de Clínicas de Porto Alegre, Brazil.

Results: Thirty-five patients were included in the study
(GD ¼ 21, FD ¼ 14), mean age was 29.8 � 14.2 years
and 29 (82.9%) were receiving ERT. Patients with GD

receiving ERT had better scores in the general health
(p ¼ 0.046) domain of the SF-36 than patients with FD
receiving ERT. Comparison of patients with GD naive to
ERT and those receiving ERT revealed differences only in
the bodily pain domain (p ¼ 0.036). The Zimran score
showed a moderate negative correlation with the following
domains of the SF-36: physical functioning (p ¼ 0.035),
role-physical (p ¼ 0.036), general health (p ¼ 0.023) and
role emotional (p ¼ 0.021).

Discussion and Conclusion: Although limited because of
the small number of patients included, findings suggest that
patients with GD receiving ERT have a better QoL than
patients with FD or with GD not receiving ERT. Imiglucerase
has a beneficial effect against pain for patients with GD.
Further studies should be conducted to confirm our findings.

Introduction

The concept of quality of life (QoL) as a health outcome
measure was introduced in the 1970s and has evolved since
then (Panzini and Bandeira 2005). According to the World
Health Organization (WHO) (1994), quality of life is an
individual’s perception of their position in life in the
context of the culture and value system in which they live
and in relation to their goals, expectations, standards, and
concerns. According to this definition, disease may affect
an individual’s health as well as other general aspects of
their life.

Lysosomal storage diseases (LSD) are rare inherited
disorders caused by specific enzyme deficiencies that lead
to an abnormal storage of normal substrates or their
catabolic products in the lysosomes (Meikle et al. 1999a).
LSDs form a group of about 50 diseases (Wraith 2002) with
an estimated incidence of 1:7,000 live births (Meikle et al.
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1999b; Poorthuis et al. 1999). LSDs are classified accord-
ing to the substrate stored: sphingolipidoses, such as
Gaucher disease (GD) or Fabry disease (FD); mucopoly-
saccharidoses (MPS); glycoproteinoses; and others
(Gieselmann 1995; Raas-Rothschild et al. 2004). Enzyme
administration of the recombinant form of the enzyme that
is deficient in LSD patients is known as enzyme replace-
ment therapy (ERT). ERT is currently available for the
following LSDs: GD, FD, MPS I, MPS II, MPS VI, and
Pompe disease. The effects of ERT on the QoL of patients
with GD have already been described (Damiano et al. 1998;
Masek et al. 1999; Giraldo et al. 2000; Pastores et al. 2003;
Giraldo et al. 2005; Weinreb et al. 2007), but are still
unknown for patients with FD.

No studies in the literature have evaluated the QoL of
Brazilian patients with LSDs, and no disease-specific
instrument to evaluate their QoL has been evaluated,
translated, or validated.

This study used the SF-36 survey to evaluate the QoL of
patients with GD or FD seen in the Medical Genetics Service
of Hospital de Clínicas de Porto Alegre, Porto Alegre, Brazil
(SGM-HCPA), a national reference center for the diagnosis
and treatment of LSD located in southern Brazil.

Methods

All patients with GD or FD seen at the SGM-HCPA were
invited to participate in this observational cross-sectional
study during their routine follow-up visits from September
to October 2008. Patients should meet all of the following
inclusion criteria: (a) age 12 years or older; (b) cognitive
ability to fill out the survey; (c) signature of an informed
consent form (ICF) agreeing to participate in the study. In
the case of patients younger than 18 years, the consent form
should also be signed by a parent or guardian.

Patients were evaluated using the SF-36 survey, which
was administered after an interview to collect general data,
such as type of LSD, current age, age at diagnosis, and time
on ERT. Clinical severity of GD was defined using the
Zimran (Zimran et al. 1992) severity score index recorded
in the patient’s chart for each patient on the date closest to
the time the SF-36 was administered. The Zimran score is
calculated according to the following disease character-
istics: presence of cytopenia; hepatosplenomegaly; splenec-
tomy; involvement of the central nervous system; skeletal
findings defined by radiological, scintigraphic and clinical
findings such as the occurrence of pain; involvement of
other organs such as the lungs; as well as liver disease.
Higher Zimran scores indicate greater clinical severity
(mild ¼ 0–10; moderate ¼ 11–19; severe ¼ �20). In the
case of FD, the medical team at SGM-HCPA at the time of
this study did not use severity scores when evaluating
patients.

Medical Outcomes Study: 36-Item Short Form Health
Survey (SF-36)

SF-36 is a generic instrument (Ware and Sherbourne 1992)
that has 36 items organized in eight domains. Four of these
domains provide a physical component score: physical
functioning, which assesses the presence and severity of
limitations associated with physical capacities; role limita-
tions due to physical health, which assesses limitations
according to type and amount of work, as well as how much
these limitations affect work and activities of daily living;
bodily pain, which assesses the presence of pain, its intensity,
and how it affects activities of daily living; and general
health, which assesses how patients feel about their personal
health in general. The other four provide a mental
component score: role limitations due to emotional problems,
which assesses the impact of psychological aspects on the
patient’s well-being; vitality, which takes into consideration
the level of energy and fatigue; social functioning, which
analyzes the integration of the individual in social activities;
and mental health, which includes questions about anxiety,
depression, changes in behavior or emotional unbalance, and
psychological well-being (Ware et al. 1993; McHorney et al.
1993; Hsiung et al. 2005). The survey has dichotomous or
ordinal response items and should be answered considering a
4-week period before its administration (Ware et al. 1993;
Weinreb et al. 2007). Higher scores indicate better QoL.

Statistical Analysis

Means and standard deviations were used to describe the
quantitative variables, which were analyzed for the whole
group of patients in the study, as well as for sample
subgroups. The Kolmogorov-Smirnov test was used to
check whether data distribution was significantly different
from normal. Because most SF-36 items showed normal
distribution, and all studies published so far on SF-36 in
GD have used means to describe them, we chose to use
means in all cases.

No studies in the literature reviewed evaluated QoL
using the SF-36 in patients with FD receiving ERT. For
patients with GD receiving ERT, six studies were retrieved
(Damiano et al. 1998; Masek et al. 1999; Giraldo et al.
2000, 2005; Pastores et al. 2003; Weinreb et al. 2007). The
study conducted by Masek et al. (1999) with North
American patients with GD was used for comparisons
with our study. The Student t test was used to compare
QoL of Brazilian and American patients with GD
receiving ERT. For the comparison with a normal popula-
tion, the reference was the group of elderly patients
studied by Lima et al. (2009) because similar studies with
Brazilian adults defined as healthy were not found in the
literature.
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The level of statistical significance was set at 5% for all
analyses. Statistical calculations were made using the
software SPSS® for Windows® 18.0.

Definition of Clinically Significant Change

Changes in domain scores were classified as clinically
significant according to the study conducted by Kosinski et al.
(2000), who evaluated patients with rheumatoid arthritis in the
USA. The minimally significant changes defined by those
authors were as follows: physical functioning – 8.4;
role-physical – 21.0; bodily pain – 14.7; general
health – 4.2; vitality – 11.1; social functioning – 11.7; role-
emotional – 17.9; and mental health domain – 7.3. The same
criteria were used by Weinreb et al. (2007) in their study
about the evaluation of QoL in patients with GD.

Results

Thirty-five patients were included in the study. Only one
patient with GD type I did not agree to participate in the
study due to personal reasons. Patient characteristics are
summarized in Table 1. Of the patients included, only six,
all with GD, were younger than 18 years (4/6 were
12–14 years).

Gaucher Disease (n ¼ 21)

Mean Zimran scorewas 6.02 (range ¼ 1–29); the diseasewas
mild in 19 patients, moderate in 1, and severe in 1. There was a
statistically significant correlation between the Zimran score
and the following SF-36 domains: physical functioning
(r ¼ –0.462; p ¼ 0.035); role-physical (r ¼ –0.460;
p ¼ 0.036), general health (r ¼ –0.494; p ¼ 0.023), and
role-emotional (r ¼ –0.501; p ¼ 0.021).

In the group of patients receiving ERT (n ¼ 15), the
mean SF-36 domain scores ranged from 67.6 (vitality) to
77.3 (mental health); for the patients not receiving ERT
(n ¼ 6), from 38.8 (role-emotional) to 72.0 (mental health)
(Tables 2 and 3). The comparison of patients on ERT and
patients naïve to ERT revealed that bodily pain was the only

domain whose score had a statistically significant difference
between groups (p ¼ 0.036), and the higher scores were
found to be for the ERT group. According to the criteria
established by Kosinski et al. (2000), this change may also
be classified as clinically significant. The physical function-
ing, role-physical, general health, social functioning, and
role-emotional domains also showed clinically significant
changes that favored the ERT subgroup (Table 3).

Fabry Disease (n ¼ 14)

In the group of patients with FD, eight were receiving ERT
with agalsidase alpha and four with agalsidase beta (Table 1).
In the analysis of male patients only (n ¼ 10, all receiving
ERT), mean domain scores ranged from 45.0 (role-
physical) to 66.6 (role-emotional) (Table 3). A summary
of clinical manifestations and domain scores for heterozy-
gous women included in the study is given in Table 4.

Comparisons Between GD and FD Patients Receiving
ERT and Other Populations

The comparison of patients with GD and FD receiving ERT
showed a statistically significant difference in the general
health domain (p ¼ 0.046), which was higher in patients
with GD. The comparison with other GD patients and with
a Brazilian normal population is shown in Tables 2 and 3.

Discussion

This is the first study to evaluate QoLofBrazilian patientswith
LSDusing the SF-36 survey.Our findings suggest that theQoL
of patients with GD and FD is significantly affected and that
ERT has a beneficial effect on the QoL of patients with GD.

The SF-36 survey is, in fact, a general instrument to
evaluate health-related quality of life that has not been
validated for use in patients with LSD. However, it was used
in our study for two main reasons: first, most studies in the
literature published about this issue until 2008 used the SF-36
survey; second, this questionnaire has been validated for the
Brazilian population (Ciconelli et al. 1997). These reasons

Table 1 Characteristics of the sample included in the present study (n ¼ 35)

Characteristic Gaucher disease
n ¼ 21 (type I ¼ 20; III ¼ 1)

Fabry disease
n ¼ 14

Age (mean � SD) years 24.9 � 13.4 37.3 � 12.9

Gender (female/male) 11/10 4/10

Time on ERT (mean � SD) years 8.5 � 4.5 3.5 � 2.1

n 15 (imiglucerase) 10 (agalsidase alpha ¼ 7; agalsidase beta ¼ 3)

SD Standard deviation

JIMD Reports 33



should be taken into consideration when discussing our
findings because general instruments, such as the SF-36
survey, may not be sensitive enough to detect specific
patterns of QoL impairments. In addition, although the SF-
36 survey has been validated for individuals older than

18 years, the Gaucher Registry suggests its administration
for individuals as young as 14 years, and there is at least one
study about this survey used for patients with GD 14 years
and older (Damiano et al. 1998). Our study included
individuals at least 12 years old, but most were 14 years or

Table 2 Comparison of quality of life of Brazilian and North American patients with GD receiving enzyme replacement therapy, according to
SF-36 survey responses*

Brazilian patients with Gaucher disease
(n ¼ 15)

American patients with Gaucher disease
(Masek et al. 2009) (n ¼ 25)

p

Mean age (years) 22.3 41.7

Mean treatment time (years) 8.5 2

SF-36

Physical component

Physical functioning 76.3 � 26.0 76.7 � 29.5 0.965

Role-physical 70.0 � 42.4 80.4 � 32.8 0.318

Bodily pain 76.5 � 27.3 66.3 � 25.6 0.241

General health 71.1 � 21.6** 59.3 � 24.0** 0.126

Mental component

Vitality 67.6 � 20.6** 56.3 � 23.3** 0.129

Social functioning 70.0 � 20.9** 87.0 � 18.6** 0.011a

Role-emotional 68.8 � 42.6 75.3 � 36.6 0.612

Mental health 77.3 � 9.7 73.9 � 14.5 0.426

* Data described as means and standard deviations for the SF-36 domains.
** Clinically significant changes for the SF-36 scores defined according to the criteria for patients with rheumatoid arthritis in the USA (see Methods)
a p < 0.05

Table 3 Comparison of quality of life of Brazilian patients with Gaucher and Fabry diseases and a group of Brazilian elderly according to the
SF-36a

Gaucher disease
receiving ERT (n ¼ 15)

Gaucher disease not
receiving ERT (n ¼ 6)

Fabry disease receiving
ERT (n ¼ 10)

Elderly(Lima et al.
2005) (n ¼ 1.958)b

Mean age (years) 22.3 �13.0 31.5 �13.1 33.5 � 12.9 60 � 69.6

SF-36

Physical component

Physical functioning 76.3 � 26.0b 59.1 � 38.3a,b 66.0 � 26.5 71.4

Role-physical 70.0 � 42.4b 41.6 � 46.5a,b 45.0 � 44.7a 81.2

Bodily pain 76.5 � 27.3b,c 47.8 � 22.7a,b,c 59.7 � 28.5 74.2

General health 71.1 � 21.6b,d 62.5 � 19.1a,b 50.3 � 26.8a,d 70.1

Mental component

Vitality 67.6 � 20.6b 56.6 � 16.3b 63.5 � 21.6 64.4

Social functioning 70.0 � 20.9a,b 55.2 � 31.2a,b 65.0 � 25.4a 86.1

Role-emotional 68.8 � 42.6b 38.8 � 49.0a,b 66.6 � 41.3a 85.9

Mental health 77.3 � 9.7a 72.0 � 11.8 64.4 � 25.3 69.9

* Data described as means and standard deviations for SF-36 components and domains
** Standard deviations of SF-36 scores not reported in original study
a Clinically significant differences in comparison with group of elderly patients
b Clinically significant differences between the groups of patients with GD receiving or not receiving ERT
c p < 0.05 (GD receiving ERT x GD not receiving ERT)
d p < 0.05 (GD receiving ERT � FD receiving ERT)
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older. The lower limit of age adopted as an inclusion criteria
was justified by the need to have a larger study sample and
because individuals 12 years and older are usually capable of
responding questionnaires such as the SF-36 (Streiner et al.
1995).

Our sample size made it impossible to analyze the effects
of ERT on FD or the analysis of a possible differential
effect between the two forms of agalsidase.

The lack of similar studies for comparisons has also
limited our analysis. The comparison with a sample of
Brazilian elderly individuals (Lima et al. 2009) revealed
that patients with GD receiving ERT had clinically
significant differences in social functioning, with a higher
score for the elderly, and mental health, with a higher score
for the patients with GD. The patients with GD not
receiving ERT had clinically significant differences in all
the domains, (with higher scores for the elderly), except in
the vitality and mental health domains. In the group of
patients with FD receiving ERT, clinically significant
differences were found in the role-physical, general health,
social functioning, and role-emotional domains, all with
higher scores for the elderly.

Gaucher Disease

According to our results, ERT has a significant and positive
effect on the QoL of GD patients. These findings suggest that
the generic approach to evaluate QoL was sensitive to detect
changes in the health of patients with GD on ERT or ERT-
naïve, and corroborate findings by Masek et al. (1999), who
compared the QoL of the general population in the USAwith
that of patients with GD receiving ERT. Their results
demonstrated a significant improvement in vitality, role-
physical, and social functioning. Giraldo et al. (2005)
evaluated the QoL of patients after 2 years of treatment and
the importance of bone pain. They showed that role-physical
and bodily pain are negatively associated with QoL, but
failed to demonstrate that ERT improved QoL for their
patients. Weinreb et al. (2007) evaluated ERT efficacy before

and after 4 years of treatment. They reported that treatment
had a positive effect on the QoL of patients with GD.

Patients withGDnot receiving ERT had lower scores in the
role-emotional domain of the mental component score; in the
physical component score, the lowest score was in the role-
physical domain. These domains are associated with depres-
sion, anxiety, and poor physical performance reported by
patients when not able to complete or keep the pace of their
daily activities, such as their work activities (McHorney et al.
1993). The domain with the highest score was mental health,
also in the group receiving ERT. This finding may be
explained by the fact that all patients included in this study,
except one, had GD type I (the non-neuropathic form).

The comparison between Brazilian and North American
patients with GD receiving ERT (Masek et al. 1999)
revealed clinically significant changes in general health
and vitality (higher scores in the Brazilian group) and social
functioning (higher score in the American group). The
better findings in the Brazilian patients may be partially
explained by the differences in age and treatment duration
between the two populations, as the Brazilians had a lower
mean age and a longer time on ERT. The scores found in
social functioning might be explained by cultural (or
socioeconomic) differences between the two samples.
Socioeconomic data or mean imiglucerase dose received
by the patients could not be compared because Masek et al.
(1999) did not report those findings.

The analysis of Zimran scores revealed a significant
negative, as expected, but moderate correlation, particularly
with the physical domain. The only physical domain that had no
significant correlation was bodily pain, exactly the one that, in
our study, showed a significant positive difference in the group
receiving ERT. According to the definition of relevant clinical
change adopted in this study, patients with GD receiving or not
receiving ERT also had a difference, although not statistically
significant, in the three domains of the physical component that
had a significant correlation with the Zimran score
(physical functioning, role-physical, general health) and in
two domains of the mental component of the SF-36

Table 4 Fabry disease – summary of clinical characteristics and mean SF-36 scores of heterozygous women included in the study

Patient Age
(years)

Clinical manifestations ERT PF RP BP GH VT SF RE MH

A 33 Acroparesthesia, angiokeratoma, verticillate cornea,
proteinuria

No 100 100 72 100 75 100 66 84

B 41 Acroparesthesia, angiokeratoma, depression, migraine,
proteinuria, hematuria

No* 75 100 74 72 70 87.5 100 80

C 52 Acroparesthesia, depression, joint pain Yes 20 0 31 25 35 84.3 0 40

D 61 Hypertension, transient ischemic attack, tinnitus,
dizziness, intolerance to heat and cold

Yes 90 100 100 52 85 87.5 100 92

ERT enzyme replacement therapy, PF physical functioning, RP role-physical, GH general health, VT vitality, SF social functioning, RE role-
emotional, MH mental health

*Patient started ERT immediately after responding to SF-36

JIMD Reports 35



(social functioning and role-emotional), but only the role-
emotional domain had a significant correlation with the
Zimran score. These findings suggest that the Zimran score,
originally developed to evaluate the severity of disease in
patients with GD in studies about the association between
genotype and phenotype, is an adequate instrument to detect
mainly physical changes associated with GD, but not to detect
the effect of the treatment.

Fabry Disease

Unlike GD, FD is an X-linked disorder, and heterozygous
women may be either asymptomatic, oligosymptomatic, or
have a disease similar to that found in hemizygotes (Pinto
et al. 2010). As expected, the heterozygous women in this
study usually had higher SF-36 scores than men.

Male patients receiving ERT had the lowest scores in the
role-physical domain of the physical component score. This
domain is associated with the number of times that the
patient had to reduce daily activities due to physical
problems. Patient activities may be impaired due to
associated clinical comorbidities, such as depression,
paresthesias, or heart disease. In the mental component
score, the lowest result was in the vitality domain, which is
associated with the levels of energy and fatigue (McHorney
et al. 1993); this finding might also be associated with the
psychiatric abnormalities seen in the patients.

Conclusion

Data in this study suggest that patients with GD receiving
ERT have a better QoL than patients with FD and GD not
receiving ERT and that ERT with imiglucerase has a
beneficial effect against the pain felt by patients. In the
group of patients with FD, scores were higher in the group
of heterozygous women, which may be explained by the
fact that FD is an X-linked disorder. Further studies should
be conducted to confirm our findings.
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Synopsis of the Article
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