Cureus

Report

Review began 03/08/2021
Review ended 03/16/2021
Published 03/25/2021

© Copyright 2021

Silva et al. This is an open access article
distributed under the terms of the
Creative Commons Attribution License
CC-BY 4.0., which permits unrestricted
use, distribution, and reproduction in any
medium, provided the original author and
source are credited.

Open Access Case

DOI: 10.7759/cureus.14100

Fabry Disease p.M290I Mutation is Related to
Organ Involvement: A Case Report

Francisca Silva !, Nicole Pestana 2, José Duraes 2, Nuno Guimaraes Rosa 2, Gil Silva 2
1. Nephrology, Hospital Dr. Nélio Mendonga, Funchal, PRT 2. Nephrology, Hospital Central do Funchal, Funchal, PRT

Corresponding author: Francisca Silva, asilval9@campus.ul.pt

Abstract

Fabry disease (FD) is an X-linked hereditary disease. It results from mutations in the GLA gene, leading to
deficient activity of the enzyme alpha-galactosidase A (a-Gal A) and progressive accumulation of
undegraded glycosphingolipids in cell lysosomes. Enzyme replacement therapy (ERT) can improve the
natural course of this disease, but an early diagnosis is crucial for a successful treatment.

We describe the case of a female diagnosed with chronic proteinuric kidney disease in the postpartum
period. Despite receiving optimal medical treatment, the disease progressed and she started renal
replacement therapy (RRT) with peritoneal dialysis (PD). Five years later, she was enrolled in a pilot
screening study for FD, and the heterozygous mutation ¢.870G>C (p.Met290Ile; M290I) in exon six of the
GLA gene was found. The family screening revealed the presence of this mutation in the patient’s father and
daughter. The proband did not meet the criteria for a definitive FD diagnosis, but she remained under
follow-up at our nephrology metabolic diseases consultation, as the mutation was described as pathogenic
and associated with a classic FD phenotype. Later that same year, reassessment exams revealed a worsening
left ventricle mass index (LVMi), a new ischemic cerebral lesion, and a substantial increase in serum
globotriaosylsphingosine (LysoGb3) levels. These clinical changes led to a decision to initiate ERT.

p-M2901 is a previously known but poorly described GLA mutation. To our knowledge, this is the first report
of p.M290I mutation-associated disease activity that offers strong evidence of its pathogenicity.
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Introduction

Fabry disease (FD) [Online Mendelian Inheritance in Man® (OMIM®) entry # 301500] is an X-linked
hereditary disease resulting from mutations in the GLA gene, leading to deficient activity of the enzyme
alpha-galactosidase A (a-Gal A). The enzymatic defect results in progressive accumulation of undegraded
glycosphingolipids in cell lysosomes, predominantly globotriaosylceramide (Gb3) and
globotriaosylsphingosine (LysoGb3) [1,2]. Generally, nonsense, frame-shift, and splicing mutations result in
the absence of enzyme protein or mutant enzymes with very low activity (less than 1%) [3]. These patients
develop classic FD symptoms with the onset of acroparesthesias, angiokeratoma, hypohidrosis, and corneal
and lenticular opacities during childhood or adolescence. Progressive proteinuria, glomerular filtration rate
(GFR) decline, and tubular damage usually appear during the second or third decades of life, while end-stage
renal disease (ESRD) develops during the fourth decade of life. Life-threatening injury to the kidneys, heart,
and central nervous system occurs in later decades [4-6]. While males develop the classic full-blown disease,
the females’ spectrum of phenotypes ranges from asymptomatic to severe as in males, depending on random
X chromosome inactivation (lyonization) [7,8]. In contrast, non-classic, late-onset FD is associated with
milder enzyme deficiency, mostly because of missense mutations. The residual a-Gal A activity determines
a less severe phenotype, which usually lacks the childhood manifestations and develops exclusively with
cardiac or renal manifestations [2,3,9]. Diagnosis of FD is made by measuring a-Gal A activity in plasma,
leukocytes, dried blood spot (DBS), or fibroblasts, but should always be confirmed with genotype analysis.
This is particularly important in suspected female patients since they can present normal enzymatic activity
[2,10,11]. Enzyme replacement therapy (ERT) can improve the natural course of this disease by preventing
the deposition of glycosphingolipids in the organs. Since an early diagnosis is important for treatment
success, the detection of FD before the appearance of clinical manifestations is crucial [11,12].

Case Presentation

We describe the case of a 47-year-old female with an unremarkable past medical history except for migraines
during her adolescence. At the age of 35, she had a preterm delivery secondary to preeclampsia and evolved
with chronic proteinuric kidney disease in the puerperium. During the seven years that followed, despite
receiving optimal medical treatment, the disease progressed to stage 5 chronic kidney disease (CKD),

and renal replacement therapy (RRT) was started with peritoneal dialysis (PD). Five years later, in 2016, she
was enrolled in a pilot screening study for FD, which included all patients undergoing RRT at our nephrology
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unit. Using fluorogenic methods, the enzymatic activity of a-Gal A was determined in DBS. The
concentration of the biomarker LysoGb3 was also determined through high-performance liquid
chromatography (HPLC) and tandem mass spectrometry. Sequence analysis of the GLA gene was carried out
by polymerase chain reaction (PCR) multiplex, using genomic DNA samples. Genotype analysis was
performed for all of the female subjects since heterozygous women cannot be reliably defined by enzymatic
analysis alone. The subject’s genetic analysis revealed the presence of a heterozygous mutation ¢.870G>C
(p-Met2901le; M290I) in exon six of the GLA gene with a LysoGb?3 level of 1.4 ng/mL (reference value: < 1.8
ng/mL). The subsequent clinical investigation revealed the presence of hypohidrosis and heat intolerance,
maintained proteinuria (albumin-to-creatinine ratio of around 1,000 mg/g), and slight left ventricular

hypertrophy (LVH), with a left ventricle mass index (LVMi) measuring 108.5 g/m2 on echocardiography
(Figure ).
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FIGURE 1: Echocardiography of the patient showing a slight left
ventricular hypertrophy

bpm: beats per minute

Electrocardiographic (ECG) study, slit-lamp ophthalmological examination, dermatoscopy, audiogram, chest
radiography, and respiratory function tests were unremarkable. The proband did not meet the criteria for a
definitive FD diagnosis according to the European Fabry Working Group [13]; however, since the mutation
was described as pathogenic and associated with a classic FD phenotype, the patient remained under follow-
up at our nephrology metabolic diseases consultation. The family screening revealed the presence of this
mutation in the proband's father and daughter. The progenitor was 73 years old, without any known past
medical history as he had never sought medical treatment. The a-Gal A activity level was inferior at 2.8
umol/l/h (reference value: >15.3 pmol/l/h), but he refused further investigation. Our patient's daughter was
14 years old and had been followed up for six years at a pediatric consultation due to generalized abdominal
pain. The etiological investigation was inconclusive and the abdominal pain had improved spontaneously at
the age of 11 years. After one year of follow-up, our patient received a cadaveric renal transplant, but the
procedure was immediately complicated by a graft venous thrombosis and anastomosis hemorrhage. A panel
of thrombophilia and coagulation tests were performed and no acquired or hereditary disease was found.
Urgent graft removal was necessary, and the patient resumed PD. Later that same year, reassessment exams

revealed maintenance of the mild LVH, but with an increase in the LVMi to 130 g/m2 on the echocardiogram
(Video ) and a small recent frontoparietal ischemic lesion on cerebral MRI (Figure 2).
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VIDEO 1: Echocardiography of the patient showing the worsening of left
ventricular hypertrophy with elevated left ventricle mass index

bpm: beats per minute

View video here: https://youtu.be/JS_XjixKY70

FIGURE 2: Cerebral magnetic resonance T2-weighted image showing a
small recent frontoparietal ischemic lesion

Furthermore, the LysoGb3 level, measured by the same laboratory and using the same method as before,
increased to 29.2 ng/mL. These clinical changes led to the decision to initiate ERT, which the patient
accepted.

Discussion

M2901 was reported by Shabbeer et al. in 2006 as a causal mutation of the classic form of FD [14].
Nevertheless, until the writing of this manuscript, there have been only a few descriptions of this genetic
variant in the scientific literature. A Portuguese study analyzed a total of 11 FD patients and described two
patients with p.M290I mutation, without detectable Gb3 accumulation. One was a 44-year-old female and
the other a two-year-old male. However, in the latter, it should be noted that the Gb3 was not expected to be
excreted in traceable amounts at such a young age [15]. Another study worth mentioning was published by
Pan et al. in 2016, which was designed to evaluate the genotype-phenotype relationship in 73 Chinese FD
patients. Clinical phenotype was classified into classic and atypical FD and the latter was further classified
into renal-dominant FD and cardiac-dominant FD. Classic FD was diagnosed if patients met at least three of
the following criteria: low activity of a-Gal A in leucocytes; symptom onset before the age of 25; the
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presence of a GLA gene variation in a patient who suffered from at least one of the typical FD symptoms
(neuropathic pain, cornea verticillata, and clustered angiokeratoma) or having one or more family members
with a definitive diagnosis of classical FD. Contrary to other reports, the p.M290I mutation was not
associated with the classic FD phenotype [16]. Another Swiss investigation with a similar design analyzed 69
FD patients during their routine annual examinations. M290I mutant enzyme was found in a 48-year-old
heterozygous female with a classic FD phenotype but with low serum LysoGb3 levels [17]. A Spanish
newborn screening identified one male patient with FD and the p.M290I genetic variant but was unable to
provide any information about the clinical expression of this mutation since the diagnosis was made
between the third and fifth days of life [18]. The study describing the most number of patients carrying the
M290I mutant enzyme is a Brazilian one; it screened a total of 25,223 dialysis patients. Among 89 FD-
positive patients, the p.M290I mutation was present in 22 [19]. However, the authors did not provide
detailed information about the clinical manifestations or a-Gal A activity and LysoGb3 levels of these
patients. Finally, a recent Portuguese screening of 150 hypertrophic cardiomyopathy (HCM) patients found
25 patients with FD. Among these, there was a 43-year-old female who carried the GLA gene variant
p-M2901, with a non-detectable LysoGb3 plasma level. Of note, this patient had asymmetrical LVH,
proteinuria, and brain white matter lesions [20]. Despite the presence of clinical manifestations related to
the classic FD presentation, none of the aforementioned scientific data provides evidence of lysosomal Gb3
and/or LysoGb3 accumulation associated with p.M290I mutation.

The case we reported thus differs from the others previously described. Overall, the kidney disease and the
ischemic stroke observed in our patient cannot be attributed to FD beyond a reasonable doubt. At the time of
the screening, in addition to renal involvement, our patient had only a slight LVH, which could easily be
explained by the end-stage renal failure itself. The initial clinical presentation and the progression of CKD
are not suggestive of FD nephropathy. Migraine, which the patient had suffered during her adolescence, is
associated with preeclampsia, which is an independent risk factor for future stroke. Also, women with prior
preeclampsia have increased white matter hyperintensities on brain MRI. Furthermore, patients with CKD,
particularly those on regular HD treatment, are at a heightened risk of stroke. However, the LVH showed
signs of progression which, combined with the rise in LysoGb3 levels, made the patient's FD activity evident,
thereby encouraging us to initiate ERT.

Conclusions

We described a case of FD due to a previously known but still poorly described GLA mutation and offered
strong evidence of its pathogenicity. To our knowledge, this is the first report of p.M290I mutation-
associated disease activity evidenced by elevated levels of serum LysoGb3.

In the absence of classic FD symptoms such as neuropathic pain, cornea verticillata, and angiokeratoma, and
without a definitive diagnosis of the patients’ renal and cerebral ischemic disease, it is more likely that this
mutation was associated with a late-onset FD phenotype. However, contrary to what the available data
suggest, we reported an association between the p.M290I GLA mutation and considerable a-Gal A
deficiency, high levels of substrate accumulation, and clinically significant disease. It is our opinion that the
presence of this mutation warrants strict and consistent patient follow-up.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1.  Germain DP: Fabry disease. Orphanet J Rare Dis. 2010, 5:30. 10.1186/1750-1172-5-30

2. Ortiz A, Sanchez-Nifo MD: Diagnosis and treatment of Fabry disease . Med Clin (Barc). 2017, 148:132-138.
10.1016/j.medcli.2016.09.047

3. Nakao S, Kodama C, Takenaka T, et al.: Fabry disease: detection of undiagnosed hemodialysis patients and
identification of a "renal variant” phenotype. Kidney Int. 2003, 64:801-807. 10.1046/j.1523-
1755.2003.00160.x

4.  Eng CM, Germain DP, Banikazemi M, et al.: Fabry disease: guidelines for the evaluation and management of
multi-organ system involvement. Genet Med. 2006, 8:539-548. 10.1097/01.gim.0000237866.70357.c6

5. Sessa A, Meroni M, Battini G, et al.: Renal pathological changes in Fabry disease . ] Inherit Metab Dis. 2001,
24:66-70. 10.1023/a:1012423924648

6. Hauser AC, Lorenz M, Sunder-Plassmann G: The expanding clinical spectrum of Anderson-Fabry disease: a
challenge to diagnosis in the novel era of enzyme replacement therapy. | Intern Med. 2004, 255:629-636.
10.1111/j.1365-2796.2004.01300.x

7.  Wilcox WR, Oliveira JP, Hopkin RJ, et al.: Females with Fabry disease frequently have major organ

2021 Silva et al. Cureus 13(3): €14100. DOI 10.7759/cureus.14100 4 0of 5


https://dx.doi.org/10.1186/1750-1172-5-30
https://dx.doi.org/10.1186/1750-1172-5-30
https://dx.doi.org/10.1016/j.medcli.2016.09.047
https://dx.doi.org/10.1016/j.medcli.2016.09.047
https://dx.doi.org/10.1046/j.1523-1755.2003.00160.x
https://dx.doi.org/10.1046/j.1523-1755.2003.00160.x
https://dx.doi.org/10.1097/01.gim.0000237866.70357.c6
https://dx.doi.org/10.1097/01.gim.0000237866.70357.c6
https://dx.doi.org/10.1023/a:1012423924648
https://dx.doi.org/10.1023/a:1012423924648
https://dx.doi.org/10.1111/j.1365-2796.2004.01300.x
https://dx.doi.org/10.1111/j.1365-2796.2004.01300.x
https://dx.doi.org/10.1016/j.ymgme.2007.09.013

Cureus

10.

11.

12.

13.

14.

18.

19.

20.

involvement: lessons from the Fabry Registry. Mol Genet Metab. 2008, 93:112-128.
10.1016/j.ymgme.2007.09.013

Maier EM, Osterrieder S, Whybra C, et al.: Disease manifestations and X inactivation in heterozygous
females with Fabry disease. Acta Paediatr Suppl. 2006, 95:30-38. 10.1080/08035320600618809

Monserrat L, Gimeno-Blanes JR, Marin F, et al.: Prevalence of Fabry disease in a cohort of 508 unrelated
patients with hypertrophic cardiomyopathy. ] Am Coll Cardiol. 2007, 50:2399-2403.
10.1016/j.jacc.2007.06.062

Mayes JS, Scheerer JB, Sifers RN, Donaldson ML: Differential assay for lysosomal alpha-galactosidases in
human tissues and its application to Fabry's disease. Clin Chim Acta. 1981, 112:247-251. 10.1016/0009-
8981(81)90384-3

Ortiz A, Germain DP, Desnick R], et al.: Fabry disease revisited: management and treatment
recommendations for adult patients. Mol Genet Metab. 2018, 123:416-427. 10.1016/j.ymgme.2018.02.014
Alegra T, Vairo F, de Souza MV, Krug BC, Schwartz IV: Enzyme replacement therapy for Fabry disease: a
systematic review and meta-analysis. Genet Mol Biol. 2012, 35:947-954. 10.1590/s1415-47572012000600009
Biegstraaten M, Arngrimsson R, Barbey F, et al.: Recommendations for initiation and cessation of enzyme
replacement therapy in patients with Fabry disease: the European Fabry Working Group consensus
document. Orphanet ] Rare Dis. 2015, 10:36. 10.1186/s13023-015-0253-6

Shabbeer ], Yasuda M, Benson SD, Desnick R]: Fabry disease: identification of 50 novel alpha-galactosidase
A mutations causing the classic phenotype and three-dimensional structural analysis of 29 missense
mutations. Hum Genomics. 2006, 2:297-309. 10.1186/1479-7364-2-5-297

Assungao MS: High-Performance Thin-Layer Chromatography Detection of Globotriaosylceramide in Urine
Samples: Improvement of the Method and Sampling. University of Minho, Braga, Portugal; 2012.
http://repositorium.sdum.uminho.pt/handle/1822/23027

Pan X, Ouyang Y, Wang Z, et al.: Genotype: a crucial but not unique factor affecting the clinical phenotypes
in Fabry disease. PLoS One. 2016, 11:e0161330. 10.1371/journal.pone.0161330

Nowak A, Mechtler TP, Hornemann T, Gawinecka J, Theswet E, Hilz MJ, Kasper DC: Genotype, phenotype
and disease severity reflected by serum LysoGb3 levels in patients with Fabry disease. Mol Genet Metab.
2018, 123:148-153. 10.1016/j.ymgme.2017.07.002

Colon C, Ortolano S, Melcon-Crespo C, Alvarez JV, Lopez-Suarez OE, Couce ML, Ferndndez-Lorenzo JR:
Newborn screening for Fabry disease in the north-west of Spain . Eur | Pediatr. 2017, 176:1075-1081.
10.1007/s00431-017-2950-8

Coutinho M, Neto OM, Betta ], Santos TM, Lopez JE, Baptista LR, Ribeiro M: Screening for Fabry disease
among dialysis patients in Brazil: findings from the first 18 months of a nationwide study article
information. Br ] Med Med Res. 2017, 21:1-16. 10.9734/BJMMR/2017/32156

Azevedo O, Gal A, Faria R, et al.: Founder effect of Fabry disease due to p.F113L mutation: clinical profile of
a late-onset phenotype. Mol Genet Metab. 2020, 129:150-160. 10.1016/j.ymgme.2019.07.012

2021 Silva et al. Cureus 13(3): €14100. DOI 10.7759/cureus.14100

50f5


https://dx.doi.org/10.1016/j.ymgme.2007.09.013
https://dx.doi.org/10.1080/08035320600618809
https://dx.doi.org/10.1080/08035320600618809
https://dx.doi.org/10.1016/j.jacc.2007.06.062
https://dx.doi.org/10.1016/j.jacc.2007.06.062
https://dx.doi.org/10.1016/0009-8981(81)90384-3
https://dx.doi.org/10.1016/0009-8981(81)90384-3
https://dx.doi.org/10.1016/j.ymgme.2018.02.014
https://dx.doi.org/10.1016/j.ymgme.2018.02.014
https://dx.doi.org/10.1590/s1415-47572012000600009
https://dx.doi.org/10.1590/s1415-47572012000600009
https://dx.doi.org/10.1186/s13023-015-0253-6
https://dx.doi.org/10.1186/s13023-015-0253-6
https://dx.doi.org/10.1186/1479-7364-2-5-297
https://dx.doi.org/10.1186/1479-7364-2-5-297
https://dx.doi.org/http://repositorium.sdum.uminho.pt/handle/1822/23027
https://dx.doi.org/http://repositorium.sdum.uminho.pt/handle/1822/23027
https://dx.doi.org/10.1371/journal.pone.0161330
https://dx.doi.org/10.1371/journal.pone.0161330
https://dx.doi.org/10.1016/j.ymgme.2017.07.002
https://dx.doi.org/10.1016/j.ymgme.2017.07.002
https://dx.doi.org/10.1007/s00431-017-2950-8
https://dx.doi.org/10.1007/s00431-017-2950-8
https://dx.doi.org/10.9734/BJMMR/2017/32156
https://dx.doi.org/10.9734/BJMMR/2017/32156
https://dx.doi.org/10.1016/j.ymgme.2019.07.012
https://dx.doi.org/10.1016/j.ymgme.2019.07.012

	Fabry Disease p.M290I Mutation is Related to Organ Involvement: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Echocardiography of the patient showing a slight left ventricular hypertrophy
	VIDEO 1: Echocardiography of the patient showing the worsening of left ventricular hypertrophy with elevated left ventricle mass index
	FIGURE 2: Cerebral magnetic resonance T2-weighted image showing a small recent frontoparietal ischemic lesion

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


