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Abstract
Article History: Background and Objectives: Phenylketonuria (PKU) is a rare hereditary metabolic
Received: 20 Nov 2023 disease caused by the phenylalanine hydroxylase enzyme (PAH) deficit. Delays in
Revised: 27 May 2024 diagnosis and treatment have serious effects on the nervous system and reduce the
Accepted: 05 Jun 2024 IQ of these children.

ePublished: 20 Jun 2024 Materials and Methods: The current cross-sectional study was conducted on 55

children aged 5 to 18 years with a definite diagnosis of PKU who were taken care of
in the Genetic Diseases Control Center, Hamadan Be'sat Hospital. The information
of the patients was obtained from the file and interviews with the parents and then
recorded in the checklist. For individual measurement of cognitive abilities and 1Q,
the Stanford Binet Questionnaire was used, and statistical analyses were performed
in Stata 16 software.

Results: The average age of the children was 11.08 years,52.73% of the samples were
children of consanguineous marriage parents, and 29.09% had a history of PKU in
the family. The average age of diagnosis was 15.09 months. The disease had been
diagnosed in 47% of cases by screening. The 1Q of 3.5% of the children was normal,
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Development Unit, Vice-Chancellor suffered from mental retardation. The average age of diagnosis was 5, 15, 13, and
of Research and Technology, 27.5 months, respectively. A significant relationship was found between 1Q and the
Hamadan University of Medical child's age and birth order (P<0.05), disease diagnosis through screening (P=0.009),
Sciences, Hamadan, Iran. incidence of failure to thrive disorder (P=0.006), and incidence of specific
E-mail: emirmoeini@hotmail.com developmental disorder (P=0.002).

Conclusion: Early diagnosis and treatment of PKU by screening have an important
role in preventing mental retardation. Higher birth order and increasing age are
associated with a decrease in |Q); therefore, periodic assessment of 1Q is necessary for
the educational planning of these patients.
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Extended Abstract

Background and Objective

Phenylketonuria (PKU) is a rare inherited metabolic
disease with an average incidence of 1 in 10,000
live births in many European countries. This disease
is caused by a mutation in the phenylalanine
hydroxylase (PAH) gene on chromosome 12, which
leads to PAH deficiency, increased phenylalanine
(Phe), and tyrosine deficiency. Tyrosine is a
precursor to dopamine. Previous studies have
shown that in most children and adolescents with
PKU, the increased level of Phe results in cognitive
and psychiatric disorders, such as IQ reduction,
cognitive and psychological problems, functional
impairment, processing-speed impairment,
memory impairment, reaction slowness, reduced
attention, and other mental disorders. PKU in
children causes brain damage, and almost every 4
weeks of delay in starting the treatment can lead to
a 4-point decrease by the end of the first year of life,
with the possibility of reducing their IQ by as much
as 50 points.

Materials and Methods

This research was a descriptive-analytical study,
and the statistical population consisted of children
aged 5 to 18 years with PKU recognized in
Hamadan province who are under the care of the
Genetic Diseases Center at the Be'sat Educational
and Medical Center in Hamedan. After obtaining
informed ~ consent  from  their  parents,
epidemiological and demographic information and
the first clinical symptoms that appeared in the
patients were collected from their records and
through interviews with the parents and then
recorded in the related checklist. Following that, the
children were evaluated by an experienced
psychologist using the Stanford-Binet test, which
evaluates some cognitive skills, including
knowledge, learning ability, memory, problem-
solving  skills, judgment ability, reasoning,
calculation, ability to use language, and attention.
Statistical analyses were performed in Stata
software (version 24).

Results

The average age of the included children was 11
years, and 51% of the samples were boys and 49%
were girls. It was found that 84% of these children
were first- to third-born (n=46) and 16% were
fourth- to sixth-born (n=9). The calculation of the
body mass index of these children showed that
51% of them were in the normal range (n=28),
16% were overweight (n=9), and 22% fell in the
obese range (n=12). In this study, 53% of the
samples were children of consanguineous
marriage parents (n=29), and 29% had a history of
PKU in the family (n=16). In 36% of the children
(n=20), there was a history of spontaneous
abortion in the mother. The disease was generally
diagnosed in children from 15 days to 11.5 years
of age, and the average age of diagnosis was
obtained at 15 months. Phenylketonuria was
diagnosed in 47% of these children by screening
and in 53% by the appearance of one or more

clinical symptoms. It was revealed that 51% of the
children suffered from specific developmental
disorders, 30% from failure to thrive disorder, 5%
from neurological disorders, and 20% from
psychiatric disorders. The results showed that
3.5% of the patients showed normal or average
intelligence, 42% low average intelligence, 43.5%
borderline intelligence (lower than average), and
11% mental retardation. On average, PKU was
diagnosed in children with normal 1Q, low
average intelligence, borderline intelligence, and
mental retardation at 5, 15, 13, and 27.5 months,
respectively. Among the children diagnosed with
the disease through screening, 8% had normal
intelligence, 54% had low average intelligence,
and 38% had significantly lower-than-average
borderline intelligence levels. None of them had
mental retardation. In contrast, 21% of the
children diagnosed with the disease based on
symptoms had mental retardation.

Discussion

This study aimed to investigate the relationship
between epidemiological characteristics and 1Q in
the population of children with PKU in the age
range of 5-18 years in Hamadan province, Iran. In
this research, 53% of the patients were children of
consanguineous parents; since PKU is an
autosomal recessive disease, it can be considered
one of the causes of this disease. Motamedi et al.,
in a similar study, reported this rate at 82%. Sadek
et al. reported a 42% rate of prevalence for the
consanguineous parents of the patients in Egypt. In
the present study, 36% of the patients had a history
of spontaneous abortion in the mother. Moreover,
in 29% of the samples, there was a history of
having a child with PKU in the family, which
emphasizes the need for prenatal screening and
paying attention to this disease in families that
have a history of PKU. In a study by Badiei et al.,
21% of the studied patients had a history of
spontaneous abortion in the mother. Furthermore,
they reported that 80% of the patients had a history
of parents with consanguineous marriage, and
12% had a history of the disease in their siblings.
The results implied that the child's birth order was
related to 1Q (P<0.05). None of the children who
were the first and second children of the family
had mental retardation, and none of the children
who were fourth-born or higher had any normal or
average 1Q. The results regarding the correlation
between the diagnosis age of the disease and 1Q
showed that diagnosing the disease at a younger
age prevented the risk of reduction in 1Q, which is
consistent with the results reported by Keramati et
al., who conducted a study on children with PKU
in Tehran. Moreover, the findings demonstrated
that among the children who were diagnosed by
screening, 8% showed normal intelligence, 54%
low average intelligence, and 38% borderline
intelligence. None of them had mental retardation.
In contrast, among the children diagnosed based
on their symptoms, 21% exhibited mental
retardation. These results confirmed the
importance of promptly screening for and
diagnosing the disease soon after birth.
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Conclusion

Diagnosing the disease at an older age has a direct
relationship with the possibility of a decrease in 1Q
in children with PKU. Hence, timely diagnosis and

care of the patients by screening plays an important
role in its prevention and can effectively prevent
mental retardation. In addition, it is essential to
implement regular screening programs for periodic
assessment of their IQ for educational planning.
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