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Introduction
Phenylketonuria, also called PKU, is an inherited 
disorder linked to a defect in the hepatic phenylalanine 
hydroxylase activity. This enzyme converts an amino 
acid, called phenylalanine (PHE) to tyrosine [1, 2]. 
More rarely, but much more serious, this disease 
can be caused by a deficiency of the PAH cofactor 
called tetrahydrobiopterin (BH4 or THB). Blocking 
this metabolic pathway causes a dangerous build-
up of PHE in the blood, thing that can eventually 
lead to serious health problems. The treatment is 
essentially preventive, based on a diet allowing 
controlled distribution of PHE [2]. We report a series 
of children with phenylketonuria diagnosed at the 
mental retardation stage. The aim of which is to draw 
the attention of Moroccan public health officials to the 
value of introducing a systematic neonatal screening 
in Morocco.

Materials and Methods
Our work concerns a prospective study of 23 cases of 
children with phenylketonuria, diagnosed late at the 
stage of psychomotor retardation and followed in the 
Paediatric Neurology department of the University 
Hospital of Rabat IBN SINA, Morocco over a period of 
11 years from January 2008 until November 2019.

Results
For the purposes of this study, we included all children 
under the age of 17, admitted to the Paediatric 
Neurology department of RABAT for neurological 
and/or psychomotor problems with a high level of 
phenylalanine.

An operating sheet has been drawn up including 
identity, age at the diagnosis, sex, reasons for 
consultation, inbreeding, the presence of similar 
cases in the family, the level of phenylalanine, patient 
adherence and evolution.

We excluded from our study 2 children diagnosed 
during the first week of life given the presence of 
similar cases in siblings. All in all, 23 cases were 
identified during an 11-year period from 2008 to 
2019. The age at the time of diagnosis was between 14 
months and 16 and half years with an average age of 
5 years and 9 months. For the sex of our patients, we 
have a female predominance with a sex ratio of 0.43 (7 
boys and 16 girls).

Through our series, we found that the 23 patients 
consulted for different reasons, dominated by the 
psychomotor retardation, which represents 48% as 
shown in the figure below:
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Hyper-phenylalaninaemia was found in all patients 
with an interval of 75 to 1947 µmol/l and an average 
of 1184.6 µmol/l. A diet-based treatment devoid of 
phenylalanine was initiated in all patients but with 
poor therapeutic adherence.

The evolution of our patients was marked by a moderate 
improvement in cognitive disorders, gait disturbance 
and social contact. We have noticed the disappearance 
of seizures and spasms in all our patients. We were 
able to keep an average phenylalanine figure estimated 
at 452 µmol/L.

Discussion
Phenylketonuria (PKU) is a metabolic disease caused 
by the accumulation of non-catabolized Phenylalanine, 
which is harmful to the neuronal development of the 
newborn.

A systematic and early neonatal screening, at 3 days of 
life, has been established in France since 1968. If the 
disorder is detected, a restrictive diet of Phenylalanine 
is systematically adopted. This screening, originally 
discovered by Robert Guthrie in 1963, has literary 
changed the natural history of the disease.

Globally, the prevalence is estimated at 1/4000 
live births in Turkey, explained by the high rate of 
consanguineous marriage among this population. This 
rate is estimated at 1/100,000 in Africa and 1/143,000 
in Japan [3]. In the United States, this prevalence 
rises to 1 in 15,000. Itis estimated at a maximum of 
1/10,000 live births in Europe, with higher values   in 
certain countries (such as Northern Ireland and Italy) 
as shown in the table above:
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Fig1. Reasons for consultation of the 23 patients of the study
We found that 39% of our patients had similar cases in 
the family (siblings represented 17.4%). These results 
are explained by the consanguinity found in 35% of 

cases. The clinical symptomatology is dominated by 
cognitive (20%) and language disorders (17.78%) as 
shown in the following table (Table 1):

Table 1. The clinical symptomatology of the studied patients

Symptomatology Percentage
Cognitive disorders 20%
Language disorders 17,78%

Autism spectrum disorder 15,55%
Microcephaly 11,11%

Delayed walking 6,67%
Behavioural issues 6,67%

Abnormal movements 6,67%
Psychomotor delay 4,44%

Convulsions 4,44%
Hyperactivity 2,22%

Spasms 2,22%
Failure to thrive 2,22%
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In our case, the diet was adopted by all the patients 
but with poor therapeutic compliance, explained by 
the low socio-economic level, the expensive cost of 
dietetic products not available in Morocco and the 
lack of treatment or state subsidy. This explains the 
moderate improvement of our patients.

New drugs, not yet marketed in Morocco, have been 
introduced in developed countries. Among these 
drugs, we cite: 

Sapropterin dihydrochloride, which decreases - 
the risk due to serum hyper-phenylalaninemia 

either by compensating for enzyme deficiency 
(phenylalanine hydroxylase), or insufficient 
activity of the cofactor thereof (BH4). [14]

Glycomacropeptide, which is a protein derived - 
from cheese, rich in specific essential amino acids 
but naturally deprived of phenylalanine [15]. It 
allows normal growth of the young patient, with 
improved metabolic controls and a significant 
drop of Phenylalanine concentrations in both 
blood and brain[16]. 
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Table 2. The prevalence of Phenylketonuria by countries

Country England Germany Spain Northern Ireland Italy
Prevalence (screened/diagnosed) 1/10 000 1/8 553 1/6 532 1/4 500 1/3 654

In France, the prevalence of PKU is under control 
thanks to the implementation of systematic neonatal 
screening as stated above. Although the estimated 
number of births in 2013 was at 845,000, the number 
of newborns screened was 829,570, thing that helped 
to detect 45 PKU patients. [4]

In Morocco, there are currently no national data 
on the prevalence of PKU. The clinical picture of 
untreated children is dominated by brain development 
disorders such as microcephaly, epilepsy, severe 
intellectual impairment and behavioural problems. 
Other disorders have been described such as eczema, 
hypopigmentation of both skin and hair [5]. Tremor, 
paraplegia or hemiplegia may appear later in life 
[6,7].

When PKU is untreated or treated late, sick persons 
may develop behavioural or psychiatric problems 
(such as depression, anxiety and phobias) during their 
third or fourth decade [8]. In our series, we found 
that 48% of patients had a psychomotor retardation, 
18% with mental retardation, 20% with cognitive 

impairment, and 15.5% with autism spectrum 
disorder. By analysing these results, Moroccan public 
health professionals must to take action so that the 
screening for phenylketonuria became systematic from 
the neonatal period before the onset of irreversible 
neurological disorders.

In 1954 (20 years after the discovery of the disease), 
Professor Horst Bickel spoke of the establishment of a 
diet low in Phenylalanine. This PKU treatment consists 
of a drastic reduction of whole food protein sources. 
This therapeutic approach should ideally be started in 
the first or second week of life in order to effectively 
protect the development of the central nervous system 
from the toxic effects of hyper-phenylalaninaemia[9-
11]. The aim is to maintain a serum phenylalanine 
level between 2 to 5 mg / dl (120 to 360 µmol / l) 
during the first 10 to 12 years of life. [12]

Maintaining this appropriate diet after the age 
of 10 may be considered but with differences in 
recommendations according to each country as shown 
in Table 3 [13]:

Table 3: Recommended Phenylalaninaemia according to age in Europe and the United States. [13]

Age
Phenylalanine in µmol/L

United kingdom Germany France United States
Birth > 400 > 600 > 600 > 600

Until 10 years 120-360 40-240 120-360 120-360
10-12 years < 480 < 600 < 900 120-360
12-20 years < 480 < 600 < 900 120-600

>20 years < 700 < 1200 <900-1200 120-900
Pregnancy 120-360
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Supplementation with neutral amino acids LNAA, - 
which reduce the concentration of PHE in the 
brain despite the constantly elevated serum 
PHE concentrations in competition with this 
transporter [17, 18]. Its effectiveness has been 
demonstrated by a decrease in the slowing down of 
the activity of the electroencephalogram, which is 
observed during prolonged exposure of the brain 
to high concentrations of Phenylalanine[19].

Conclusion
Phenylketonuria is a serious metabolic pathology 
responsible for a great handicap. The establishment 
of a neonatal screening system is the only reliable 
preventive means to avoid irreversible neurological 
complications. Treatment with a low phenylalanine 
diet is effective. However, the high cost of dietetic 
products and the limited number of associations that 
can help this population represent the main obstacles 
for better management of this pathology in the 
Moroccan context.
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