Fabry Disease in Pediatrics
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The clinical spectrum of Fabry disease, an X-linked lysosomal storage disorder caused by the deficient activity of the enzyme (-galactosidase A, has been expanded in recent years. Fabry disease is a chronic multisystemic disorder. During childhood years, symptoms consist mainly of severe, sometimes excruciating, pain in the hands and feet (acroparesthesias), absence of sweating (hypo- or anhidrosis), and abdominal complaints (abdominal cramps, diarrhea). Acroparesthesias tend to diminish in severity after the second decade of life. Complications later in life include progressive renal insufficiency, cardiomyopathy, and cardiac and cerebral infarctions. In recent years, it has become apparent that female carriers may also exhibit severe complications of Fabry disease, although the disease generally follows a more protracted and attenuated course compared with male patients (1). 


Results of clinical trials in adult patients with Fabry disease found that IV enzyme replacement therapy (ERT) with recombinant (-galactosidase A effectively clears the storage material (globotriaosylceramide [GL-3]) from capillary endothelial cells in the kidney, heart, and skin and may result in a reduction of pain and abdominal complaints in childhood. Recent studies clearly showed that ERT with agalsidase beta slows the progression of the disease by significantly (P = 0.034 in the protocol adherent patient group) decreasing the total number of severe events (renal, cardiac, and cerebrovascular complications) over time in patients with mild to moderate kidney disease (2). However, in this group of patients with already more advanced disease, significant clinical events may still occur despite ERT. Importantly, the efficacy of treatment appears to be higher in patients with less advanced disease (2). Although the pathophysiologic mechanism of tissue damage remains obscure, fibrosis appears to be an important factor in the Fabry disease–related pathology in the heart and kidneys. Presumably, ERT is not able to improve symptoms due to irreversible fibrosis in patients with advanced disease (2,3). 


The diagnosis of Fabry disease is often delayed in childhood, as most symptoms are nonspecific. As a result, it may take years to correctly identify the underlying disorder. However, studies in fetal tissue as well as in the placenta from male patients with Fabry disease show widespread accumulation of GL-3, revealing that significant preclinical disease is already present very early in life (4,5). In addition, while it was previously thought that children with Fabry disease only suffer from acroparesthesias and abdominal symptoms and that major organ damage only occurs later in life, it has now been well established that children with Fabry disease may already have cardiomyopathy, renal involvement, sensorineural hearing loss, and strokes during the second decade of life (6,7,8,9). 


Unfortunately, markers to identify patients at risk for developing early and potentially irreversible complications of the disease are still lacking. Furthermore, studies in large cohorts of patients with Fabry disease failed to demonstrate a clinically useful relationship between disease manifestations and the surrogate disease markers urinary and plasma GL-3 (1). Finally, there is a large variation in the severity and timing of disease symptoms and complications, even within single families. Therefore, presently there is no way to predict the course of the disease, and thus the risk for development of irreversible organ damage with fibrosis in any individual pediatric or adult patient.


Because ERT is well tolerated and safe during childhood, and is approved for the use in pediatric patients with Fabry disease, early initiation of ERT to prevent progression of the disease towards irreversible organ damage appears to be essential. Preferably, this should be done within the setting of a multicentered, prospective study.
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