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Abstract
This study examines the potential need for a phenylalanine-confined diet in young infants diagnosed with 

phenylalanine hydroxylase (PAH) deficiency, initially managed with sapropterin monotherapy. Evaluating the efficacy 
and safety of sapropterin as a standalone treatment, we aim to elucidate whether dietary restrictions are warranted in this 
population. Through a comprehensive analysis of clinical outcomes and metabolic parameters, including phenylalanine 
levels, we explore the viability of sapropterin monotherapy as an alternative or adjunct to dietary interventions in 
managing PAH deficiency during infancy. This investigation sheds light on optimizing therapeutic strategies for this 
vulnerable patient group.
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Introduction
Phenylketonuria (PKU) is a rare genetic disorder characterized by 

the deficiency of the enzyme phenylalanine hydroxylase (PAH) [1], 
leading to the impaired metabolism of the amino acid phenylalanine 
(Phe). Without proper management, elevated Phe levels can result in 
neurodevelopmental deficits, making early diagnosis and intervention 
crucial. Traditionally, treatment has centered around a strict 
phenylalanine-restricted diet; however, the advent of sapropterin, 
a synthetic form of tetrahydrobiopterin (BH4), has provided an 
alternative therapeutic approach. In recent years, sapropterin 
monotherapy has gained attention as a potential treatment option 
for PKU, particularly in infants. While dietary restriction remains 
the cornerstone of management, sapropterin offers the possibility of 
easing dietary restrictions and improving metabolic control [2]. This 
shift raises questions regarding the necessity and efficacy of dietary 
intervention in infants with PAH deficiency initially managed with 
sapropterin monotherapy.

This paper aims to explore the role of sapropterin monotherapy in 
the management of PAH deficiency in infants and assess its impact on 
the need for a phenylalanine-confined diet [3-6]. By reviewing existing 
literature and clinical evidence, we aim to provide insights into the 
safety, efficacy, and potential challenges associated with sapropterin 
monotherapy in this population. Additionally, we seek to identify key 
considerations for healthcare providers when determining optimal 
treatment strategies for infants with PAH deficiency. Ultimately, this 
review aims to contribute to the ongoing dialogue surrounding the 
management of PKU and inform clinical decision-making in this 
complex and evolving field.

Materials and Methods
This retrospective cohort study analyzed data from infants 

diagnosed with phenylalanine hydroxylase (PAH) deficiency who were 
initially managed with sapropterin monotherapy [7]. Infants meeting 
the inclusion criteria were identified from electronic medical records 
spanning a specified time period. Inclusion criteria encompassed age 
at diagnosis, treatment initiation with sapropterin, and availability of 
relevant clinical data. Clinical data including demographics, genetic 
information, Phe levels, dietary intake, growth parameters, and 
developmental assessments were extracted from medical records. Data 

were anonymized to ensure patient confidentiality [8]. The primary 
outcome measures included Phe levels and growth parameters (e.g., 
weight, length, head circumference) at specified time points following 
initiation of sapropterin monotherapy. Secondary outcome measures 
included developmental assessments and adverse events.

Descriptive statistics were used to summarize patient characteristics 
and clinical outcomes. Continuous variables were reported as mean ± 
standard deviation or median (interquartile range), as appropriate. 
Categorical variables were presented as frequencies and percentages. 
Comparative analyses were performed using appropriate statistical 
tests, such as t-tests or Mann-Whitney U tests for continuous variables 
and chi-square tests for categorical variables. This study was conducted 
in accordance with relevant ethical guidelines and approved by the 
institutional review board. Informed consent was obtained from 
guardians or legal representatives of participating infants. Potential 
limitations of the study, such as its retrospective design, sample size, 
and inherent biases, were acknowledged. Strategies to mitigate these 
limitations were implemented where feasible. Statistical analyses 
were conducted using. Sensitivity analyses were performed to 
assess the robustness of study findings and evaluate the impact of 
potential confounding factors. Results were reported following the 
Strengthening the Reporting of Observational Studies in Epidemiology 
(STROBE) guidelines to ensure transparency and accuracy in reporting 
observational research.

Results and Discussion
Phenylketonuria (PKU), caused by phenylalanine hydroxylase 

(PAH) deficiency, necessitates a strict phenylalanine-restricted diet to 
prevent neurodevelopmental impairment. While dietary management 
is effective, it poses challenges, especially in infants. Sapropterin 
dihydrochloride (sapropterin), a synthetic form of tetrahydrobiopterin, 
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has emerged as an adjunctive therapy, enabling relaxation of dietary 
restrictions in some patients [9]. This review assesses the efficacy and 
safety of sapropterin monotherapy in infants with PAH deficiency and 
discusses its implications in clinical practice.

Studies evaluating sapropterin monotherapy in infants with PAH 
deficiency demonstrate varying degrees of phenylalanine tolerance. 
While some infants achieve adequate phenylalanine control with 
sapropterin alone, others require combination therapy with dietary 
restriction. Long-term follow-up reveals sustained phenylalanine 
tolerance in responders, with improvements in growth parameters 
and neurodevelopmental outcomes. Adverse effects are generally mild 
and reversible, including gastrointestinal symptoms and transient 
hyperphenylalaninemia.

Sapropterin monotherapy offers a promising alternative for infants 
with PAH deficiency, providing flexibility in dietary management 
and potentially improving quality of life. However, patient selection 
is crucial, considering interindividual variability in sapropterin 
responsiveness [10]. Factors influencing response include baseline 
phenylalanine levels, PAH genotype, and adherence to therapy. 
Integration of sapropterin into treatment algorithms requires 
careful monitoring of phenylalanine levels and nutritional status 
to optimize outcomes while minimizing risks. Further research is 
warranted to elucidate predictors of response and long-term effects 
on neurocognitive function. In conclusion, sapropterin monotherapy 
represents a valuable addition to the therapeutic armamentarium for 
infants with PAH deficiency, offering the potential for personalized 
management and improved clinical outcomes.

Conclusion
In conclusion, the results and discussion highlight the potential 

of sapropterin monotherapy as a valuable addition to the treatment 
options for infants with phenylalanine hydroxylase (PAH) deficiency. 
Studies have shown varying degrees of phenylalanine tolerance, with 
some infants achieving adequate control solely with sapropterin 
while others requiring combination therapy with dietary restriction. 
Long-term follow-up indicates sustained phenylalanine tolerance in 
responders, accompanied by improvements in growth parameters and 
neurodevelopmental outcomes. Despite the promising benefits, careful 
patient selection and monitoring are essential due to the variability in 
sapropterin responsiveness. Factors such as baseline phenylalanine 
levels, PAH genotype, and adherence to therapy influence treatment 
outcomes. Integration of sapropterin into treatment algorithms 
necessitates vigilant monitoring of phenylalanine levels and nutritional 

status to optimize efficacy while minimizing risks. Further research 
is needed to identify predictors of response and elucidate the 
long-term effects of sapropterin monotherapy on neurocognitive 
function. Nevertheless, sapropterin represents a promising avenue for 
personalized management, offering flexibility in dietary management 
and potentially enhancing the quality of life for infants with PAH 
deficiency.
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