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Is there an association between metabolic control and cognition in early-
treated adult patients with Phenylketonuria? 
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Background/Introduction 
Phenylketonuria (PKU) is a rare genetic disease affecting the conversion of Phenylalanine (Phe) 
to Tyrosine (Tyr). This forces patients to adhere to a very strict low-protein diet to prevent severe 
neurological and cognitive impairments during development. The European guidelines for PKU 
are mostly based on cross-sectional studies, which even in adult patients recommend to maintain 
rather strict Phe-levels of 600 μmol/L and below. The lack of interventional studies and the 
somehow arbitrariness of the chosen level raises doubts about the guidelines among metabolic 
experts. What is more, over 50% of adult patients report difficulties reaching the target levels. The 
goal of the present study is to investigate blood Phe-levels in a Swiss PKU sample and its 
association with cognitive performance. 
 
Methods 
This study is part of a clinical trial investigating the effect of Phenylalanine on cognitive, cerebral 
and neurometabolic measures (PICO Study, Trepp et al., 2020). Fifteen adult patients with early-
treated PKU aged 19 to 38 years (M = 29.7 years, SD = 6.18) were included for preliminary 
analyses. Before the intervention phases, all patients underwent a neuropsychological 
assessment including measurements of IQ, executive functions, attention and fine motor control. 
On the same day, blood was drawn and analysed for Phe- and Tyr-levels. 
 
Results 
Mean Phe-levels were 712.73 μmol/L (± 190.42), Tyr-levels 43.13 μmol/L (± 8.43) and Phe/Tyr 
ratio was 16.95 (± 5.13). Five patients (33.3%) were within the recommended target range 
whereas 10 patients (66.6%) were above 600 μmol/L. Patients below the target level did not differ 
in any of the cognitive measures compared to patients above the target level. Neither IQ, 
executive functioning, attention nor fine motor control correlated with any of the metabolic 
parameters. 
 
Conclusion 
We did not find a significant association between current Phe-levels and cognitive performance. 
Despite the fact that 2/3 of our patients exceeded the recommended Phe values, these patients 
did not differ in their cognitive performance when compared to the patients within the recommended 
target range. Our results can partially be supported by previous findings, whereas other studies 
found a significant association between current Phe values and cognitive performance. These 
inconsistencies might result from methodological differences. Moreover, most studies are of cross-
sectional nature, failing to draw an accurate picture of the influence of Phe on a more long-term 
basis. It is therefore important to conduct interventional studies, such as the PICO Study, to 
accurately estimate the impact of Phe on cognitive, cerebral and neurometabolic parameters in 
adult patients with PKU and to create a more precise and valid definition of the current European 
guidelines. 
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