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Prevalence and Genetic Variability of Inborn Errors of Metabolism in Bahrain
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Objective: To evaluate the prevalence and the pattern of inborn errors of metabolism (IEMs),
mutation spectrum and outcome.
Design: A Retrospective Analysis.
Setting: Salmaniya Medical Complex, Bahrain.
Methods: A seventeen-year retrospective study of patients diagnosed with IEMs was performed.
The following were documented: IEMs categories, age, sex, origin, and consanguinity. In addition,
molecular genetic result and outcome were documented.
Result: One hundred eighty-eight patients with IEM were included in the study. One hundred
seventy-seven (94.1%) were consanguineous. Ninety-three (49.5%) patients were identified to have
small molecules disorders, while 95 (50.5%) were large molecules disorders. Mutation analysis
was done on 124 (66%) patients, and novel mutations were detected in 72 (38.3%). The overall
death rate was 41.5%.
Conclusion: The high rate of IEMs in Bahrain warrants the need for implementing a national
neonatal screening program to evaluate the exact burden of these disorders to reduce mortality
and morbidity by early management. The detection of molecular genetic mutations in our
population will help a prevention program through preimplantation genetic diagnosis; in addition,
the presence of a large number of novel mutations will invariably help identifying the genetic
variability in this region.
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Inborn errors of metabolism (IEMs) result from a lack of
activity of one or more specific enzymes in a single pathway
of intermediary metabolites. They are often inherited as
autosomal recessive. Biochemical consequences include the
accumulation of substances present in small amounts, the
deficiency of critical intermediary products, the deficiency of
specific final products and the noxious excess of products of
alternative metabolic pathways1.
The clinical consequences of IEMs are often severe, and they
are an important cause of morbidity and mortality in pediatrics2.
IEMs classified into small and large molecule disorders.
Small molecule disorders include amino acids, organic acids,
urea cycle, carbohydrate metabolism, cholesterol and metal
transport defects. Large molecule disorders include glycogen
storage diseases, sphingolipidosis, mucopolysaccharidosis,
oligosaccharidosis, mitochondrial diseases and congenital
disorders of glycosylation3.
The diagnosis of IEMs is based on detecting abnormal
metabolites in the blood, urine and cerebral spinal fluid, analysis
of enzymes activity, and molecular genetic testing1. Tandem
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mass spectrometry (TMS) is a standard tool for diagnosis and
neonatal screening for some IEMs4. The cumulative incidence
of IEMs is 1 in 2500-5000 live births worldwide5. It may reach
1 in 800-2500 live births in our neighboring countries6,7. In
Bahrain, the burden of these disorders through incidence or
prevalence has not yet been reported.
The aim of this study is to evaluate the prevalence and the
pattern of inborn errors of metabolism (IEMs), mutation
spectrum and outcome.
METHOD
The study was performed from January 2000 and December
2017. The following were documented: IEMs categories,
age, sex, origin, and consanguinity. In addition, molecular
genetic result and outcome were documented. The diagnosis
of IEMs was based on clinical suspicion followed by
biochemical investigations including analysis of ammonia,
lactic acid, plasma/urine amino acids, acylcarnitine profile
and urine organic acids. Very long chain fatty acids, urine
mucopolysaccharide and oligosaccharide were assayed based
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