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Phenylketonuria (PKU) is one of the most frequent inborn metabolic diseases (IMD) worldwide. 

Untreated, PKU is characterized mainly by a severe deficit of psychomotor development. The 

underlying defect is a mutation in the gene coding for phenylalanine hydroxylase (PAH), resulting in 

insufficient metabolism of phenylalanine (phe) to tyrosine (tyr). Consequences are a lack of tyr derived 

neurotransmitters, catecholamines and thyroid hormones; and accumulation of phe and toxic 

metabolites from alternative pathways. The diagnostic biochemical hallmark is urinary excretion of 

these metabolites, first described in detail by A. Fölling in 1934. 

PKU was the first IMD for which treatment became available. The principle developed by H. Bickel and 

published in 1954, consists in a strictly protein-free diet in order to avoid PAH substrates, and 

supplementation of mixed amino acids devoid of phe. In 2007, adjuvant treatment with 

tetrahydrobiopterin (BH4) was introduced, a PAH co-factor which stabilizes the enzyme in patients 

with specific mutations, and improves its residual activity. In 2020, a bacterial protein catalyzing phe 

degradation into trans cinnamic acid has been licensed for adults. 

With available treatment, PKU was also the first IMD to be systematically screened for in newborn 

screening programs, starting in 1969/1970. At that time, the University of Leipzig established a large 

PKU treatment center, which has evolved into an interdisciplinary pediatric metabolic center, and 

continues to exist as the largest center in Mitteldeutschland. The classic Guthrie test introduced in 

1963 was replaced by expanded newborn screening on a mass spectroscopy platform in 2005. Since 

then, the Saxonian Screening Center takes charge of newborn screening in Saxony and Thuringia. In 

the early 2000s, one of the first clinics for adults with IMD was established in Leipzig. 

Patients identified by newborn screening and treated early develop essentially normally, although data 

on long-term outcome are scarce and heterogeneous. Advances in food technology and initial studies 

on management details could substantially improve PKU patients´ treatment during the past several 

years. These studies, some of which were performed in Leipzig, dealt with dietary treatment and 

micronutrient supply, long-term anthropometric outcomes, and the evolving concepts of transfer and 

transition from pediatric to adult specialized care. With an ever-larger number of adult female patients 

reaching reproductive age, the so-called maternal PKU syndrome plays an increasing part. Initial 

studies have shown that not all PKU mothers can achieve sufficient metabolic control before 

pregnancy to ensure giving birth to a healthy child. We have therefore developed a training program 

tailored to the needs we had identified in a patient survey. 

Taken together, PKU as a treatable disease is coming of age and systematic investigation of its impact 

on later adulthood remains to be established. Although data are still patchy, the experience from more 

than 50 years of newborn screening for and treatment of PKU in Germany can then serve as a model 

for the management of other, even rarer IMDs. 

 

 


