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Abstract

Background: Fabry disease (FD) is an X-linked lysosomal disorder due to mutations in the GLA gene resulting in
defective enzyme alpha-galactosidase A. FD patients are frequently misdiagnosed, commonly for rheumatic
diseases. Determining pathogenicity of a mutation depends of in silico predictions but mostly on available clinical
information and interpretation may change in light of evolving knowledge. Similar signs and symptoms in carriers
of GLA gene genetic variants of unknown significance or of benign variants may hamper diagnosis. This study
reviews rheumatic and immune-mediated manifestations in a cohort of Brazilian FD patients with classic mutations
and also in subjects with GLA gene A143T and R118C mutations. Misdiagnoses, time to correct diagnosis or
determination of GLA gene status, time to treatment initiation and reasons for treatment prescription in A143T and
R118C subjects are reviewed.

Methods: Genotype confirmed classic FD patients (n = 37) and subjects with GLA gene mutations A143T and
R118C (n = 19) were referred for assessment. Subjects with R118C and A143T mutations had been previously
identified during screening procedures at hemodialysis units. All patients were interviewed and examined by a
rheumatologist with previous knowledge of disease and/or mutation status. A structured tool developed by the
authors was used to cover all aspects of FD and of common rheumatic conditions. All available laboratory and
imaging data were reviewed.

Results: Thirty-seven consecutive FD patients were interviewed – 16 male / 21 female (mean age: 43.1 years) and
19 consecutive subjects with GLA gene mutations R118C and A143T were evaluated – 8 male / 11 female (mean
age: 39.6 years); 15 [R118C] / 4 [A143T]. Misdiagnosis in FD patients occurred in 11 males (68.8%) and 13 females
(61.9%) of which 10 males and 9 females were previously diagnosed with one or more rheumatic conditions, most
frequently rheumatic fever or “rheumatism” (unspecified rheumatic disorder). Median time for diagnosis after
symptom onset was 16 years (range, 0–52 years). Twenty-two patients were treated with enzyme replacement
therapy (ERT) – 13 male and 9 female. Median time to ERT initiation after FD diagnosis was 0.5 years (range, 0–15
years). Rheumatic manifestations occurred in 68.4% of R118C and A143T subjects. Two subjects had been
prescribed ERT because of renal disease [R118C] and neuropsychiatric symptoms [A143T].

Conclusion: Misdiagnoses occurred in 64.8% of FD patients, most frequently for rheumatic conditions. Median time
for correct diagnosis was 16 years. Rheumatic manifestations are also frequent in subjects with GLA gene R118C and
A143T mutations. These results reinforce the need to raise awareness and increase knowledge about Fabry disease
among physicians, notably rheumatologists, who definitely have a role in identifying patients and determining
disease burden. Decision to start treatment should consider expert opinion and follow local guidelines.
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Background
Fabry disease (FD) is an X-linked lysosomal disorder due
to mutations in the GLA gene and where defective enzyme
alpha-galactosidase A contributes to accumulation of sub-
strate in numerous organs, with varying degrees of severity
and subsequent loss of organ functions. Early diagnosis is
the clue to better treatment outcomes [1, 2].
FD patients are commonly misdiagnosed [3, 4]. Incor-

rect diagnoses are often related to rheumatologic condi-
tions, since patients may present with different rheumatic
and immune-mediated manifestations [5–13]. Inappropri-
ate diagnosis may lead to improper therapies and delay in
FD recognition and adequate treatment initiation, thus
hampering prognosis.
Fabry disease in males is characteristically linked to low

or absent residual enzyme activity and elevated lyso-Gb3
(globotriaosylsphingosine) – a biomarker of substrate stor-
age. In females, serum levels of residual enzyme activity
and of lyso-Gb3 may fall within normal range even in
symptomatic probands and thus molecular analysis is
required. Diagnosis of Fabry disease requires, therefore, a
compatible clinical history with X-linked inheritance asso-
ciated with altered alpha-galactosidase A assay in male
probands, elevated lyso-Gb3 (serum or urinary), and GLA
gene analysis depicting a pathogenic mutation. Definition
of pathogenicity of a mutation may change in light of
evolving knowledge about the pathophysiology of the dis-
ease alongside improvement of genetic testing, analysis
and interpretation. Whenever possible target-organ tissue
portraying storage material should be obtained [14, 15].
Some GLA gene mutations, however, have little inter-

ference on enzyme activity and consequently normal or
near normal enzyme and lyso-Gb3 levels are found, what
is not fully compatible with the pathophysiology of Fabry
disease. Hence, it is not reasonable to diagnose probands
with such mutations as having Fabry disease.
Nevertheless, the question of pathogenicity remains as

in silico analysis might classify some of them as patho-
genic and laboratories may disclose results as class I
mutations (definitely pathogenic) as recommended by
the American College of Clinical Genetics Standards and
Guidelines [16].
Probands with questionable mutations are commonly

identified in large screening protocols in patients with
unspecified kidney failure or cryptogenic cerebrovascular
accident or cardiomyopathy. Because of similar signs
and symptoms not otherwise explained by another dis-
ease, those patients might end up being considered as
having Fabry disease. Whenever possible, clinical and
pathological data may allow classification as benign mu-
tations. When current available information on a specific
mutation is insufficient to determine pathogenicity or
benignity, it should be regarded as a genetic variant of
unknown significance (GVUS) [14–16].

This is the case with subjects with GLA gene A143T and
R118C mutations. Once considered to be pathogenic, there
have been important studies disregarding their roles as
disease-causing mutations whereas numerous recent publi-
cations relate their presence to evident disease [17–24]. In
this sense, carriers of those mutations around the world
may receive prescriptions of enzyme replacement therapies
or oral chaperone therapy based on degree of symptoms
and organ damage. However, it is not clear what other fac-
tors might interfere with the presenting phenotype, whether
there is a real impact of the GLA gene mutation per se and
whether subjects are affected by other undiagnosed disease.
Nevertheless, the presence of specific rheumatic manifesta-
tions and rheumatological misdiagnosis in subjects with
GLA gene A143T and R118C mutations have never been
consistently evaluated.

Objectives
To review rheumatic and immune-mediated manifesta-
tions in a cohort of Brazilian FD patients with classic
mutations. To review rheumatic and immune-mediated
manifestations in subjects with GLA gene A143T and
R118C mutations. To review diagnostic errors in those
patients, time to correct diagnosis or determination of
GLA gene status, and time to treatment initiation when
indicated. To review reasons for treatment prescription
in A143T and R118C subjects.

Methods
Genotype confirmed classic FD patients (n = 37) and
subjects with GLA gene mutations A143T and R118C
(n = 19) were referred for assessment. Subjects with
R118C and A143T mutations had been previously iden-
tified during screening procedures at hemodialysis units.
All patients were interviewed and examined by a
rheumatologist (NSRN) with previous knowledge of dis-
ease and/or mutation status. A structured tool developed
by the authors was used to cover all aspects of FD and
of common rheumatic conditions. All available labora-
tory and imaging data was reviewed including lyso-Gb3
analysis. All patients and subjects had had at least one
analysis of lyso-Gb3 performed by Centogene, Germany
as result of programs of access to diagnosis or treatment
follow-up sponsored by the pharmaceutical industry.
Clinical characteristics related to rheumatic or immune-

mediated signs and symptoms and previous rheumatic
diagnosis are described. Attention was given to information
about age at first symptoms, age at correct FD diagnosis
and age at ERT initiation.

Statistical analysis
Results are presented as mean and standard deviation
for continuous variables and percentages for categorical
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variables. A p-value < 0.05 was required for statistical
significance.

Results
Fabry disease
Thirty-seven consecutive patients were interviewed – 16
male / 21 female with a mean age of 43.1 years (range,
12–72). Thirty-three were considered to be symptomatic
with symptoms associated with FD. All patients had clas-
sic mutations which are described in Table 1. Index cases
in this cohort were diagnosed because of the following
reasons: renal failure – kidney biopsy (Y264SX; L180F);
nephrotic syndrome – kidney biopsy (P293S); family
screening after screening at hemodialysis unit (R227X;
C142R); angiokeratoma (A156D); lymphedema + angio-
keratoma + acroparesthesia (W262X); recurrent fever +
Fabry crises + acroparesthesia (G271A).
Misdiagnosis occurred in 11 males (68.8%) and 13

females (61.9%) of which 10 males and 9 females were
previously diagnosed with one or more rheumatologic
conditions, most frequently rheumatic fever or “rheuma-
tism” (unspecified rheumatic disorder). Ten of those
misdiagnosed patients had angiokeratomas (8 male
[72.7%] and 2 [15.4%] female) that could aid medical
reasoning and bring about Fabry disease as a possible
diagnosis. Table 2 summarizes previous rheumatic and
non-rheumatic diagnosis.
Median/mean age at first symptoms were 13.0/20.0

years (range, 5–66) overall; 12.0/17.6 years (range, 5–55)
for males and 16.5 and 22.1 years (range, 9–66) for fe-
males, p > 0.05. Mean age at diagnosis (including asymp-
tomatic patients) was 35.7 years (range, 4–71) overall;
35.5 years for males (range, 8–55) and 35.9 years for fe-
males (range, 4–71) p > 0.05. Median/mean time for

diagnosis after symptom onset was 16.0/18.6 years (range,
0–52) overall; 20.5/21.6 years (range, 1–42) for males;
14.0/17.9 years (range, 0–52) for females, p > 0.05.
Twenty-two patients were being treated with ERT – 13

male and 9 female and median/mean time to ERT initi-
ation after FD diagnosis was 0.5/2.4 years (range, 0–15)
overall; 1.0/3.7 years (range, 0–15) for males; 0/0.4 year
(range, 0–1) for females, p > 0.05. As for the remaining 3
male patients, two had been recently diagnosed and
awaited treatment initiation and the other had started
treatment after approximately 6months of diagnosis but
had the delivery of medication interrupted more than
1 year before assessment due to governmental administra-
tive reasons.
Rheumatic manifestations – signs and symptoms –

were present in 36 patients (97.3%) which are listed in
Table 3. The only patient who did not present any
rheumatic symptoms at the time of study was the youn-
gest female at age 12.
Pain in the extremities (nociceptive and/or neuro-

pathic) was present in 26 patients (70.3%). This symp-
tom may account not only for classic acroparesthesia
but also for arthralgia and myalgia.
Past or present Fabry crises were referred by 16 patients

(43.2%) – all mutations in this cohort had, at least, one
male patient with typical Fabry crises. Interestingly, fibro-
myalgia, a condition characterized by widespread chronic
pain, could be diagnosed after thorough rheumatologic
assessment in 16 patients (43.2%). Before FD diagnosis, 2
patients had been misdiagnosed with fibromyalgia.
Bone mineral density abnormalities, which include

osteopenia, osteoporosis and low bone mineral density
for age, were present in 24 patients (64.8%). Lymph-
edema was present in 8 patients (21.6%). Only one male

Table 1 List of mutations in this cohort of Fabry disease patients

# of
patients

Exon Molecular Mutation Type Description ACMG Classification
[16]

Clinical
Classification

Amenability

8 3 c. 424 C > T (p. Cys142Arg) C142R missense Topaloglu et al.
1999 [25]

1 Pathogenic No

8 3 c. 467 C > A (p.Ala156Asp) A156D missense Turaça et al.
2012 [26]

1 Pathogenic No

3 3 c. 540 G > T (p. Leu180Phe) L180F missense Serebrinsky et al.
2012 [27]

1 Pathogenic Yes

2 5 c. 679 C > T (p. Arg227*) R227X nonsense Davies et al.
1993 [28]

1 Pathogenic No

3 5 c. 785 G > A (p. Trp262*) W262X nonsense Shabbeer et al.
2006 [29]

1 Pathogenic No

5 6 c. 812 G > C (p. Gly271Ala) G271A missense Rosa Neto
2014 [30]

1 Pathogenic Yes

1 6 c. 877 C > T (p. Pro293Ser) P293S missense Cooper et al.
2000 [31]

1 Pathogenic No

7 7 c. 1235_1236delCT (p.
Tyr264Serfs*)

Y264SX deletion Blaydon et al.
2001 [32]

1 Pathogenic No

ACMG American College of Medical Genetics
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Table 2 Misdiagnosis in Fabry disease patients

Total
N = 37

Males
N = 16

Females
N = 21

Mutations p-value

Misdiagnosis – overall, n (%) 24 (64.8%) 11 (68.8%) 13 (61.9%) 0.68

Patients diagnosed with any rheumatologic condition before
Fabry Disease diagnosis, n (%)

19 (51.4%) 10 (62.5%) 9 (42.9%) 0.25

Rheumatic fever, n (%) 7 (18.9%) 4 (25%) 2 (9.5%) A156D
P293S
Y264SX (5)

–

“Rheumatism” (unspecified rheumatic disorder), n (%) 8 (21.6%) 4 (25%) 4 (19%) A156D (3)
C142R (3)
Y264SX (2)

–

Rheumatoid arthritis, n (%) 1 (2.7%) 0 1 (4.8%) W262X –

Fibromyalgia, n (%) 2 (5.4%) 1 (6.3%) 1 (4.8%) G271A –

Growing pains, n (%) 3 (8.1%) 2 (12.5%) 1 (4.8%) A156D (2)
G271A

–

Systemic sclerosis, n (%) 1 (2.7%) 1 (6.3%) 0 Y264SX –

Tendinopathy, n (%) 1 (2.7%) 0 1 (4.8%) G271A –

Carpal tunnel syndrome, n (%) 1 (2.7%) 0 1 (4.8%) G271A –

Patients diagnosed with other conditions before Fabry Disease
diagnosis, n (%)

9 (24.3%) 3 (18.8%) 6 (28.6%) 0.50

Heart murmur, n (%) 1 (2.7%) 1 (6.3%) 0 Y264SX –

Diabetes mellitus, n (%) 1 (2.7%) 0 1 (4.8%) L180F –

Ischemic cardiomyopathy, n (%) 1 (2.7%) 0 1 (4.8%) C142R –

Migraine, n (%) 3 (8.1%) 0 3 C142R
G271A
W262X

0.13

Fever of unknown origin, n (%) 1 (2.7%) 0 1 (4.8%) A156D –

Focal and segmental glomerulosclerosis, n (%) 1 (2.7%) 1 (6.3%) 0 L180F –

Dysmenorrhea, n (%) 1 (2.7%) 0 1 (4.8%) W262X –

Ulcerative colitis, n (%) 1 (2.7%) 1 (6.3%) 0 P293S –

Patients may have been misdiagnosed more than once – percentage of the total number of diagnoses is not equal to 100%

Table 3 Rheumatic manifestations in Fabry disease patients

Signs/Symptoms/Diagnosis Total
N (%)

Males
N (%)

Females
N (%)

p-value

Pain in the extremities (nociceptive and/or neuropathic) 26 (70.3%) 13 (81.3%) 13 (61.9%) 0.21

Fabry crises (past/present) 15 (40.5%) 10 (62.5%) 5 (23.8%) 0.02

Osteopenia/osteoporosis/ low bone mineral density for age 24 (64.8%) 13 (81.3%) 11 (52.4%) 0.07

Fibromyalgia 16 (43.2%) 6 (37.5%) 10 (47.6%) 0.55

Lymphedema 8 (21.6%) 7 (43.8%) 1 (4.8%) 0.003

Neuropathic osteoarthropathy (Charcot foot) (2 patients = toe amputation) 4 (10.8%) 3 (18.8%) 1 (4.8%) 0.18

Chronic low back pain 5 (13.5%) 1 (6.3%) 4 (19%) 0.27

Hip/knee osteoarthritis 5 (13.5%) 3 (18.8%) 2 (9.5%) 0.43

Gout 1 (2.7%) 0 1 (4.8%) –

Clinodactyly 1 (2.7%) 1 (6.3%) 0 –

HyperCKemia 1 (2.7%) 1 (6.3%) 0 –

Carpal tunnel syndrome 3 (8.1%) 0 3 (14.3%) 0.12

Data in bold means that the difference of frequencies between males and females was statistically significant
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patient presented with bilateral upper and lower limbs
lymphedema, and a history of recurrent cellulitis.
Neuropathic osteoarthropathy (Charcot foot) was present

in four patients (3 male / 1 female). The mutations related
were L180F, A156D, C142R, Y264SX. Only one patient had
concurrent diabetes mellitus (the female patient), with
kidney biopsy, in addition, showing signs of Kimmestiel-
Wilson lesions and who eventually required toe amputa-
tion. All men had been submitted to kidney transplantation
and were on immunosuppressive drugs but none had his-
tory of glucose imbalance. One male patient required toe
amputation and another had been already indicated for toe
surgery. Of note, all three patients who required or were
indicated for surgery had lymphedema.
Other diagnosis included chronic low back pain in five

patients; hip and/or knee osteoarthritis in five patients;
gout in one patient; clinodactyly in one patient; unspe-
cific hyperCKemia in one patient; and clinical carpal
tunnel syndrome in two patients.
Six immune-related diseases were diagnosed in 4 patients

(10.8%), all female:

a) biopsy-proven and autoantibody positive celiac
disease, in a patient with HLA-DQ8 and
autoantibody positive hypothyroidism (mutation
G271A);

b) autoantibody positive hyperthyroidism (mutation
G271A);

c) biopsy-proven IgA nephropathy and psoriasis
(mutation L180F);

d) vitiligo (mutation C142R).

Worth mentioning that not all patients underwent
autoantibody tests, what might account for underestima-
tion of immune-mediated phenomena.

R118C and A143T subjects
Nineteen consecutive subjects were evaluated – 8 male
and 11 female, with a mean age of 39.6 years (range, 9–

66). R118C was detected in 15 patients and A143T in 4.
Lyso-Gb3 (Centogene, Germany) levels were normal in
all subjects.
Two patients were on Enzyme Replacement Therapy

following decision of their treating physician. Applica-
tion of the Mainz Severity Score Index (MSSI) [33] for
FD depicted those 2 patients as “Moderate” severity,
which was accounted for:

a) renal (subnephrotic proteinuria/kidney
transplantation) [R118C]; and.

b) neuropsychiatric symptoms [A143T].

Thirteen subjects (68.4%) presented rheumatic mani-
festations which are listed in Table 4.
Pain in the extremities in 10 patients (52.6%); fibro-

myalgia in 7 patients (36.8%). Of note, four patients [3
A143T/ 1 R118C] referred past/present pain crises com-
parable to FD.
Osteopenia/osteoporosis in 11 patients (57.9%);
Other diagnosis included chronic low back pain (3),

osteoarthritis (3); trigger finger (1); leg cramps (1).
Interestingly, 4 patients had been previously diagnosed

with a rheumatic disease: rheumatoid arthritis (R118C
male), rheumatic fever (2 patients – A143T female), and
“rheumatism” (A143T female). Three of those patients
were affected by pain crises comparable to FD crises.
Both patients currently being treated with ERT are in-
cluded in this group.

Discussion
The evidence from this study reinforces that Fabry
disease is still frequently misdiagnosed. Data from the
medical literature have repeatedly shown that many of
those patients present unspecific signs and symptoms,
but nevertheless require specialized assessment [1, 2].
Our results show that almost 65% of patients were diag-
nosed with one or more rheumatological conditions
before the correct diagnosis, the higher incidence

Table 4 Rheumatic manifestations in A143T and R118C subjects

Signs/Symptoms/Diagnosis Total
N (%)

Males
N (%)

Females
N (%)

p-value A143T
N (%)

R118C
N (%)

p-value

Pain in the extremities (nociceptive and/or neuropathic) 10 (52.6%) 4 (50%) 6 (54.5%) 0.86 2 (50%) 8 (53.3%) 0.34

Fabry-like crises (past/present) 4 (21.1%) 0 4 (36.4%) 0.06 3 (75%) 1 (6.7%) 0.001

Osteopenia/osteoporosis/ low bone mineral density for age 11 (57.9%) 5 (62.5%) 6 (54.5%) 0.75 3 (75%) 8 (53.3%) 0.46

Fibromyalgia 7 (36.8%) 1 (12.5%) 6 (54.5%) 0.07 3 (75%) 4 (26.7%) 0.08

Chronic low back pain 3 (15.8%) 1 (12.5%) 2 (18.2%) 0.38 2 (50%) 1 (6.7%) 0.04

Hip/knee osteoarthritis 3 (15.8%) 2 (25%) 1 (9.1%) 0.38 0 3 (20%) 0.36

Trigger finger 1 (5.3%) 1 (12.5%) 0 – 0 1 (6.7%) –

Cramps 1 (5.3%) 1 (12.5%) 0 – 0 1 (6.7%) –

Data in bold means that the difference of frequencies between males and females was statistically significant
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reported in the literature [3, 13, 34]. Gender did not
seem to impact in the occurrence of wrong diagnoses.
Furthermore, FD patients also manifest several rheum-

atic signs and symptoms and may present with immune-
mediated illnesses irrespective of disease pathophysiology
and increase the chances of requiring a pediatric or adult
rheumatologist consultation. Median time to FD diagnosis
is somewhere between one and two decades after symp-
toms onset what is similar to what is reported in the lit-
erature [2]. In our cohort female patients had a lower
median time to diagnosis after symptom onset than males.
Unfortunately, lack of knowledge about the disease

from physicians brings about delayed diagnosis and pre-
scription of incorrect treatments [3]. It is important to
review classification and diagnostic criteria or clinical
characteristics of rheumatic conditions to avoid misdiag-
nosis. For example, rheumatic fever and growing pains,
that are among the most frequent rheumatic misdiagnoses
[3, 34], have specific features such as age of incidence,
family history, pattern of pain, response to medication and
usually neuropathic pain is not present [35, 36]. It is im-
portant to say that FD patients do present with arthralgia
and myalgia as part of the disease itself, but not true arth-
ritis [11].
Cimaz et al. [37] assessed awareness of rheumatolo-

gists about Fabry disease and results highlight that they
are not well acquainted with the disease characteristics
or with the appropriate workup. In fact, that observation
put emphasis on the inclusion of FD and other lyso-
somal disorders in the differential when investigating
multisystemic diseases [38].
Nonetheless, there are rheumatologists who have been

interested in finding those rare patients amidst rheumatic
patients and investigating specific features such as pain or
Raynaud’s phenomenon [39–41]. Routine screening of
early arthritis, juvenile idiopathic arthritis and fibromyal-
gia patients have been performed to identify those patients
but the yield to definite pathogenic mutations was low
[42–44]. Vordenbäumen et al. [45] suggest that regular
rheumatology care to early arthritis patients will not over-
look patients with FD but reinforce the lack of familiarity
of physicians with FD signs and symptoms.
All patients diagnosed with FD in this study had clas-

sical mutations and most of them were prescribed ERT.
In Brazil, only ERT preparations are approved for use
but are not available in the Public Health System and
coverage is not expected from insurance companies.
Oral chaperone therapy was not available at the time of
the study. For the time being, access to ERT depends on
judicial request or compassionate use. In this cohort, pa-
tients waited a median time of 6 months to start treat-
ment after initial prescription.
In regard to subjects with R118C and A143T GLA gene

mutations, identification occurred after screening

protocols in dialysis clinics. A143T and R118C subjects
were enrolled because they are or were followed by physi-
cians under the label of Fabry disease because of genetic
reports confirming pathogenicity of their mutation.
Remarkably, two patients were receiving ERT in ar-

rangement with their attending physician. No histo-
pathological sample was obtained from those patients.
All patients had normal levels of Lyso-Gb3 what is in ac-
cordance to the literature [15]. However, many of them
present signs and symptoms that could be attributed to
rheumatic conditions as well as to Fabry disease itself.
When categorized by severity by the MSSI, the patients

were classified as “Moderate”. Despite the fact that current
understanding may not be sufficient to establish a relation
between genotype and phenotype, there exist information
in the medical literature in support of treatment of some
of those patients. It is believed that physicians who choose
to treat them do it in the best interest of their patients but
constant updates on information regarding pathogenicity
should be sought. Noteworthy, those two subjects under
ERT had been previously misdiagnosed with a rheumatic
disease.
It is important to recognize that some patients with

those variants present typical findings of Fabry disease,
including angiokeratoma. Our study showed that symp-
toms that could be defined or described as Fabry-like
crises, were present in 4 women, three with A143T and
one with R118C. This information may be strongly con-
nected to the occurrence of misdiagnoses with rheum-
atological conditions.
A lot of controversy exists when those patients are

evaluated. It is difficult and expensive to have thorough
investigations to include or exclude a diagnosis. It is also
difficult and expensive to give such drugs to whom may
not need or benefit entirely from them. As stated by Fer-
reira et al. in the European study [23], R118C variant is
frequent in Portugal. Brazil colonization was much influ-
enced by the Portuguese, what may have interfered with
the frequency of this variant in our population. It is
important to remind that medicine and genetics are con-
stantly evolving disciplines and diagnosis and treatment
should be reappraised and readjusted whenever needed.
This paper has several limitations. Despite thorough

assessment by a rheumatologist, data is subject to mem-
ory bias since not all patients had easy access to health
services or regular medical follow-up since childhood.
Also, not all patients had autoantibodies assessed, what
might underestimate our findings.

Conclusion
Misdiagnoses occurred in 64.8% of FD patients, most
frequently for rheumatological conditions. Median time
for correct diagnosis in this cohort was 16 years.
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Rheumatic manifestations are very frequent in FD, re-
lated or not to the pathophysiology of the disease, and
some patients may present with concomitant immune-
mediated diseases.
Rheumatic manifestations are also frequent in subjects

with GLA gene R118C and A143T mutations. FD-like
pain crises might account for misdiagnosis, and whether
the symptoms derive from the gene mutation itself is yet
to be determined. In this cohort renal and neuropsychi-
atric manifestations directed the choice of ERT in 2 of
them - one of each mutation. Nonetheless, numerous
diseases may present with the same findings. Subjects
with questionable mutations warrant further investiga-
tion to exclude other diagnosis and, preferably, target
biopsy–proven storage accumulation before choosing to
initiate FD specific treatment.
Delay in diagnosis in this cohort overall was similar to

what is reported in the medical literature with the ex-
ception that females had a lower median time to diagno-
sis than males.
These results reinforce the need to raise awareness

and increase knowledge about Fabry disease among phy-
sicians, notably rheumatologists, who definitely have a
role in identifying patients and determining disease bur-
den. Decision to start treatment should consider expert
opinion and follow local guidelines.
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