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hypertrophy, proteinuria and renal insufficiency. Diagnosis of Fabry's

Gurgaon. tests and is affirmed by demonstrating low enzyme assay in
homozygous males and gene typing in heterozygous females. Specific
treatment for Fabry's disease is ERT with recombinant human a-galactosidase A. If the
treatment is started early it has a promising role in renal and heart disease, however valuable
role is still not characterized in CNS involvement. Management of Fabry disease consist of
pain relief with analgesic drugs, nephroprotection (angiotensin converting enzyme inhibitors
and angiotensin receptors blockers) and antiarrhythmic agents, while dialysis or renal
transplantation are accessible for patients encountering end-stage renal failure. With age, vital
organ degrades, and at some point these organs might stop working. End-stage renal disease
and life threatening cardiovascular complications limit life expectancy of untreated males (20
years) and females (10 years). While there is investigational proof that long term ERT can

stop disease progression, the significance of adjunctive treatments ought to be accentuated
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and the possibility of developing an oral dose drives research forward into active site specific

chaperones for effective treatment of Fabry disease.
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INTRODUCTION

Fabry disease (FD) is an X-linked inherited disorder of glycosphingolipid metabolism
because of deficiency of lysosomal a - galactosidase A activity. FD has a frequency of 1 in
100,000 population.™! Traditionally influenced hemizygous males, with a-galactosidase A
activity might show all the characteristic neurological pain, angiokeratoma, proteinuria,
kidney failure, cardiomyopathy, arrhythmia, cochleo-vestibular and strokes indications of the
disease while heterozygous females have side effects ranging from mild to severe. Deficient
activity of lysosomal a-galactosidase A leading to amassing of globotriaosylceramide inside

lysosomes, which can trigger a course of cellular mechanism.?*!

Fabry disease is also alluded as

= Fabry's disease,

= Anderson-Fabry disease,

= Angiokeratoma corporis diffusum, and

= Alpha-galactosidase A deficiency

Identification of a-galactosidase A deficiency is the confirmatory method for hemizygous
male patients. Enzyme identification might occasionally identify heterozygotes but are
mostly inconclusive because of random X-chromosomal inactivation that’s why genotyping
of females is obligatory.!”! With the help of prenatal diagnosis, DNA testing in chorionic villi

or in amniotic cells is carried out for male fetuses (table:1).

Table:1 Molecular Genetic Testing Used in Fabry Disease

Mutation Detection Frequency
i by Test Method
€8S | ML II\DAelfcz?:i:e(zjns ’ Carrier
Affected Males
Females
Sequence analysis Sequence variants ~100% <100%
Target_e S TUELS c.427G>C 100% for the targeted variant
GLA | analysis
Duplication/deletion | Partial and whole-
analysis 10 gene deletions
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GLA has approximately13 kb of gDNA and usually have seven exons; the cDNA has 1290
bases and encodes a polypeptide of 429 amino acids along with a 31-amino acid signal
peptide.[S] FD is inherited in about 50 genetically distinct, biochemically related LSDs. Every
disorder is brought on by an IEM because of a monogenetic defect resulting in deficiency of
lysosomal enzymes. The clinical sign of FD has neuropathic pain and lipid accumulation due
to degeneration of nerve fibers in the dorsal root ganglion cells. The accumulation of
glycosphingolipid starts in the lysosomes, leading to inflamed cells, tissue hypertrophy,
apoptosis and organ failure. Lipid deposits are noticeable in the endothelium, renal tubules
and glomeruli, heart muscle, autonomic ganglia, and in particular cortical and brain stem
structures.® These histopathological investigations have clarified that the clinical
appearances of the cardiomyopathy, and renal failure can lead to premature death.
Attributable to IEM defect, multiple disease manifestation can affect such patients in light of
the fact that Gb3 accumulation is found in most non-neuronal tissues and body fluids.
Clinical data on the frequency and severity of FD manifestation would be useful if carried at
large cohort level and assessment of ERT treatment for such patient in order to identify safety
and efficacy level of the drugs available.l"! Hypohidrosis likewise happens at a youth age,
while the vascular difficulties demonstrate a moderate progression, with a clinical
presentation of organ failures from the third, fourth or fifth decade.(table:2) The analysis of
Fabry disease is carried out by clinical sign and symptoms, which are neuropathic pain, Fabry

crisis, angiokeratomas.™®

Table 2: Early signs and symptoms of Fabry disease

Organ system sign &symptoms

Acroparesthesias

Heat intolerance

Nerve deafness

Hearing loss, Tinnitus

Nausea,Vomiting, Diarrhoea
Gastrointestinal tract Difficulty gaining weight

Postprandial bloating and pain, early satiety
Angiokeratomas

Nervous System

S Hypohidrosis
Microalbuminuria, Proteinuria
. Impaired concentration ability
LR Hyperfiltration
Increased urinary Gb3 excretion
Eyes Corneal and IentiCL_JIar opac_ities _
Vasculopathy (Retina, Conjunctiva)
Heart Arrhythmias
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Mild Valvular insufficiency
ECG abnormalities (shortened PR interval)

Prenatal diagnosis

Prenatal diagnosis is feasible for pregnant women who are carrier for FD. The standard
procedure is to identify fetal sex by conducting chromosome investigation in CVS
(performed between 10 to 12 weeks) or amniocentesis (15 to 18 weeks gestation). On the off
chance that the karyotype is 46,XY, then a-Gal A enzyme activity is calculated in fetal
cells.”) And if the family has a history of GLA mutation, then the clinical finding might be
affirmed by genotyping of fetal DNA. For male fetuses who are at risk for Fabry disease,
enzyme investigation or DNA mutation investigation can be performed from CVS or

amniocentesis.

Genotype/Phenotype Correlations

Fabry disease is considered very penetrant in male patients albeit variable in its appearance.
In influenced male patients, the clinical determination is affirmed by alpha-gal A
insufficiency. Male patient with Fabry disease have missing or low enzyme activity (1-2% of
typical) and traditional phenotype with various disease manifestations (figure:1). Male
patients with clinical components of Fabry disease have remaining alpha-gal A enzyme
activity (1-10%) Several male patients were portrayed with higher residual enzyme activity,
roughly 3-10% of typical, and seemed to have milder expression of Fabry disease.l*” These
patients were determined to have Fabry disease sometime later in life after cardiomyopathy
of obscure etiology was found.

Clinical suspicion of Fabry disease

Measure «-galactosidase A activity in leukocytes (dried blood spot)’

i T

‘Zero’ activity Decreased activity Normal activity
Fabry disease Attenuated form of Not Fabry disease
Fabry disease? “Phenocopy”?
\ or Not Fabry disease
Disease-c.aufing Disease-causing Polymorphism
_ mutation mutation* Not Fabry disease
Confirmation of Fabry Confirmation of Fabry
disease disease

Figure: 1 Diagnosis of Fabry disease in males

Around 70% of females heterozygous for a Fabry disease transformation have some disease

indications, and roughly 10% of these heterozygous females have extreme manifestations,
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like the phenotype in male patients (figure:2). Enzyme activity is not unswerving for deciding
female carrier status in light of the fact that ladies who are obligate carriers have variable

levels of alpha-gal A that can overlap with enzyme levels found in healthy controls.'*!

Patients with Fabry can be analyzed through a basic test that detect protein alpha-GAL is
available in the blood or not. Whereas Female patients, might have Fabry regardless of the
fact that they have normal levels of alpha-GAL. In this way, genetic testing, which dissects

DNA, is expected to figure out if a female has Fabry disease or not.

Clinical suspicion of Fabry disease

Measure «-galactosidase A
activity in leukocytes
(dried blood spot)

5 Sequence GLA gene
Lowﬁ_.' normal activity

+ 4
Disease-causing mutation?* No disease-causing mutation'
Confirmation of Fabry Individual evaluation

heterozygote

Figure: 2 Diagnosis of Fabry disease in females

Enzyme replacement therapy

Ordinary treatment does not address the fundamental imperfection of FD and the year 2001
saw the introduction of ERT utilizing recombinant human a-galactosidase A. From that point
forward, long term efficacy and safety of replacement treatment have been researched and
ERT has been accepted as disease specific therapeutic agent for patients influenced with FD.
As an illustration, current protocol for beginning the ERT in patients vary from one nation to
other nation and hence there remain a matter of civil argument particularly in heterozygous
females and youngsters. In Europe, there are presently two ERT treatment for Fabry’s
Disease. i.e (Replagal), registered for infusion at a dose of 0.2mg/kg every other week, and
(Fabrazyme), infused at 1.0 mg/kg fortnightly.™? ERT is connected with a considerable
abatement in neuropathic torment and peripheral nerve function in influenced patients.
Alleviation of gastrointestinal symptoms is one of the soonest and most reliably beneficial
impacts of ERT.Two distinctively produced ERT has been investigated in various phases of
clinical trials for the treatment of Fabry disease: one developed by Chinese hamster ovary

(CHO) cells with exemplary recombinant technology (Fabrazyme), and the other produced by
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cultured human skin fibroblasts with an enacted promoter of the alpha - Gal A gene
(Replagal). Both ERT treatment has reduced Lipid substrate in tissue biopsies. In spite of the
fact that it had been recommended that alpha-Gal A mRNA experiences splicing, which may
bring coproduction of an altered protein with a phe396-to-tyr mutation that may have a
significant physiologic function found no sign for the presence of splicing at the protein or
RNA levels in either recombinant GLA enzyme.[**!
Different treatment modalities are

v' laser treatment for skin problems

v" regular cardiac monitoring with ultrasound

v" Preventive treatment for blood clots
v

Kidney transplantation for serious loss of kidney function.

Closing Remarks

Fabry's is a progressive and life threatening disease which decreases life expectancy, so all
endeavors ought to be made for an early diagnosis and initiation of Fabry's treatment.
Enzyme replacement therapy has a favorable role in renal and cardiac disease but not
beneficial for CNS involvement. ERT by intravenous infusion of recombinant human -
galactosidase A delivered stamped improvement in acroparesthesias, pain and gastrointestinal
disorders. However, renal function keeps on disintegrating, and the patient usually have small
strokes, leading to diplopia and headache. Patient quality of life has marginally improved
however will continue to encounter fatigability. If the ERT on these patients are started
earlier then the development of irreversible secondary tissue and cellular damage can be

prevented.

REFERENCES

1. Hopkin RJ, Bissler J, Banikazemi M, Clarke L, Eng CM, Germain DP, Lemay R, Tylki-
Szymanska A, Wilcox WR: Characterization of Fabry Disease in 352 Pediatric Patients in
the Fabry Registry. Pediatr Res., 2008; 64: 550-555.

2. Baehner F, Kampmann C, Whybra C, Miebach E, Wiethoff CM, Beck M. Enzyme
replacement therapy in heterozygous females with Fabry disease: results of a phase 111B
study. J Inherit Metab Dis., 2003; 26: 617-627.

3. Banikazemi M, Bultas J, Waldek S, Wilcox WR, Whitley CB, McDonald M et al.
Agalsidase-beta therapy for advanced Fabry disease. Ann Intern Med., 2007; 146: 77-86.

WWW.Wjpr.net Vol 5, Issue 4, 2016. 498



http://www.wjpr.net/

Khatri et al. World Journal of Pharmaceutical Research

4. Desnick RJ. Enzyme replacement therapy for Fabry disease: lessons from two alpha-
galactosidase A orphan products and one FDA approval. Expert Opin Biol Ther., 2004; 4:
1167-1176.

5. El Dib RP, Nascimento P, Pastores GM. Enzyme replacement therapy for Anderson-
Fabry disease. Cochrane Database Syst Rev., 2013; 28; 2.

6. Wilcox WR, Oliveira JP, Hopkin RJ, Ortiz A, Banikazemi M, Feldt-Rasmussen U, Sims
K, Waldek S, Pastores GM, Lee P, Eng CM, Marodi L,Stanford KE, Breunig F, Wanner
C, Warnock DG, Lemay RM, Germain DP:Females with Fabry disease frequently have
major organ involvement: lessons from the Fabry Registry.Mol Genet Metab., 2008; 93:
112-128.

7. Schiffmann R, Warnock DG, Banikazemi M, Bultas J, Linthorst GE, Packman
S,Sorensen SA, Wilcox WR, Desnick RJ:Fabry disease: progression of nephropathy, and
prevalence of cardiac and cerebrovascular events before enzyme replacement therapy.
Nephrol Dial Transplant., 2009; 24:2102-2111.

8. MacDermot KD, Holmes A, Miners AH: Anderson-Fabry disease: clinical manifestations
and impact of disease in a cohort of 60 obligate carrier females. J Med Genet., 2001; 38:
769-775.

9. Mehta A, Beck M, Eyskens F, Feliciani C, | Kantola I, Ramaswami U, Rolfs A,Rivera A,
Waldek S, Germain DP:Fabry disease: a review of current management strategies.QJM.,
2010; 103: 641-659.

10. Elleder M, Bradova V, Smid F, Budesinsky M, Harzer K, Kustermann-Kuhn
B,Ledvinova J, Belohlavek X, Kral V, Dorazilova V:Cardiocyte storage and hypertrophy
as a sole manifestation of Fabry’s disease.Virchows ArchPathol Anat Histopathol., 1990;
417: 449-455,

11. Nakao S, Takenaka T, Maeda M, Kodama C, Tanaka A, Tahara M, Yoshida A,Kuriyama
M, Hayashibe H, Sakuraba H, Tanaka H:An atypical variant of Fabrys disease in men
with left ventricular hypertrophy.N Engl J Med., 1995; 333: 288-293.

12. Nakao S, Kodama C, Takenaka T, Tanaka A, Yasumoto Y, Yoshida A, Kanzaki T,
Enriquez AL, Eng CM, Tanaka H, Tei C, Desnick RJ:Fabry disease:detection of
undiagnosed hemodialysis patients and identification of a“renal
variant”phenotype.Kidney Int., 2003; 64: 801-807.

13. Maier EM, Osterrieder S, Whybra C, Ries M, Gal A, Beck M, Roscher AA, Muntau AC:
Disease manifestations and x inactivation in heterozygous females with Fabry
disease.Acta Paediatr Suppl., 2006; 95: 30-38.

WWW.Wjpr.net Vol 5, Issue 4, 2016. 499



http://www.wjpr.net/

