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Abstract

Background and Objectives: Dietary restrictions in phenylketonuria (PKU) can
prevent children’s normal growth, and compensatory intake of carbohydrates and fats
can cause excessive weight gain. This study aimed to investigate some growth
indicators in PKU patients aged 6 months to 18 years in Hamadan City in 2023.
Materials and Methods: In this cross-sectional analytical study, the height, weight,
and age of all patients ranging in age from 6 months to 18 years, who were registered
at the PKU Center of Besat Hospital in Hamedan, were measured and recorded. Body
mass index (BMI) was calculated using height and weight information. In addition,
the corresponding z-scores were calculated using the online growth calculator
software. Z-score values were classified into five levels using World Health
Organization criteria.

Results: In this study, 80 PKU patients (including 44 girls and 36 boys) were
examined. The average age, as well as the average Z-score of height, weight, and BMI
for age, were not significantly different in boys and girls. Moreover, 7.5% of children
were underweight, 1.3% were severely underweight, 10% were stunted, and 2.5%
were severely stunted. Ten percent of children were severely wasted and 6.3% were
wasted. On the other hand, 11.3% were overweight. None of these children were
obese.

Conclusion: In addition to controlling the dietary intake of phenylalanine, it is
necessary to continuously monitor the growth indicators of these children and also to
control the intake of calories, macronutrients, and micronutrients accurately based
on the child's needs.
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Extended Abstract

Background and Obijective

Patients with phenylketonuria (PKU) need dietary
intervention to prevent irreversible abnormalities in
brain structure and development caused by the
accumulation of phenylalanine and its metabolites.
The interventions include a very low phenylalanine
diet, phenylalanine-free formulas, and low-protein
medical foods to compensate for and replace
eliminated foods. If the diet of these patients is not
carefully adjusted, it leads to abnormal growth,
causing some patients to experience growth
disorders and malnutrition. On the other hand,
compensatory  and  excessive intake  of
carbohydrates and fat sources can cause weight
gain. Considering the importance of the
anthropometric status of these patients, this study
was conducted to assess some anthropometric
indices in patients with PKU aged 6 months to 18
years in Hamadan City (Iran) in 2023.

Materials and Methods

In this cross-sectional-analytical research, the
parents of all children with PKU in Hamadan City
were invited to the PKU Center in Hamadan City,
located in Besat Hospital. Seca's scale and
stadiometer were used to measure the patient's
height and weight, with an accuracy of 50 g and 1
mm, respectively. Body mass index (BMI) was
calculated using height and weight information.
Finally, the respective z-scores were calculated
using the online growth calculator software.
Patient participation in the study was voluntary, and
written informed consent was obtained from the
parents before the study. The information collected
from individuals was encoded, with personal and
identifiable information omitted from records. This
study was carried out after ethical approval by the
Ethics Committee of Hamadan University of
Medical Sciences (ethics code: IR.UMSHA.REC.
1401.863).

Results

In this study, 80 children aged 6 months to 18 years
with PKU (including 44 girls and 36 boys) were
examined. Based on the World Health
Organization criteria, 1.3% of children (2.78% of
boys and 0% of girls) were severely underweight (Z-
score of weight for age less than -3). In addition,
7.5% of children (11.36% of girls and 2.78% of
boys) were underweight (weight Z-score for age
between -3 and -2). There was no difference
between boys and girls in terms of weight-for-age
index (P=0.36). Moreover, there was no significant
difference in the Z-score of height, weight, and BMI
for age between boys and girls. According to the
height-for-age index, 2.5% of children (including
4.54% of girls and 0% of boys) were severely
stunted, and 10% of children (including 9.09% of
girls and 11.11% of boys) were stunted. There was
no difference between girls and boys in different
levels of height-for-age Z-score (P=0.42). According
to BMI for age Z-scores, 10% of children (including

6.82% of girls and 13.89% of boys) were severely
wasted, and 6.3% of children (including 6.83% of
girls and 5.56% of boys) were wasted. In addition,
11.3% of children (including 9.09% of girls and
13.89% of boys) were overweight. None of the
children were obese. There was no difference
between boys and girls in different levels of BMI for
age Z-score (P=0.63). Based on the median age,
children were divided into two groups: less than
104 months (n=40) and more than and equal to 104
months (n=40). There was no difference between
the two age groups in terms of different Z-score
levels of weight, height, and BMI for age.

Discussion

The results of this study demonstrated that among
children and adolescents aged 6 months to 18 years
with PKU disease residing in Hamadan city, the
prevalence of underweight and severe underweight
was 7.5% and 1.3%, respectively. Additionally, the
frequency of stunting and severe stunting was 10%
and 2.5%, respectively. There was no difference
between boys and girls in terms of the prevalence
of wasting and stunting. Based on BMI for age,
11.3% of children were overweight. Meanwhile,
studies on the population of children under 6 years
of age in Iran have estimated the prevalence of
severe underweight at 1%, moderate underweight
at 6%, severe stunting at 3%, and moderate stunting
at 8%.

Some studies showed that the growth indices in
children with PKU were similar to those in the
control group. Some research results suggested that
children with PKU had a higher weight compared
to the control group, whereas other studies
indicated that children with PKU had a lower
weight than the control group. These discrepancies
could be attributed to the small sample size, limited
statistical power, and the year of the study, as these
indices seem to change over time. In similar studies
conducted in Iran, the prevalence rates of
underweight and short stature were similar to or
higher than those obtained in this study.

Conclusion

There is a possibility that the lack of access to
medical food may restrict the dietary choices of
these patients and lead to malnutrition. It has also
been suggested that there are differences in the
growth patterns of these children across various age
periods. However, in the present study, two age
groups below and above the median age showed
no difference in terms of any of the growth indices.
These children may become wasted and stunted
due to the special diet and food restrictions on the
consumption of some foods, or they may become
overweight due to the compensatory consumption
of less restricted foods. Therefore, in addition to
exactly controlling the phenylalanine intake, it is
necessary to continuously monitor the growth
indices of these children, and also accurately
monitor the intake of calories, macronutrients, and
micronutrients based on the child's needs so that
their growth indicators are not disturbed.
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