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Disclaimer: This therapeutics bulletin is designed primarily as an educational resource for medical geneticists and other clinicians to help them provide
quality medical services. It is reflective of information available at the time of acceptance to publication and may not include newer updates that have
since become available. Adherence to this therapeutics bulletin is completely voluntary and does not necessarily assure a successful medical outcome.
This therapeutics bulletin should not be considered inclusive of all proper procedures, treatments, and tests or exclusive of other procedures, treatments,
and tests that are reasonably directed to obtaining the same results. In determining the propriety of any specific procedure, treatment or test, clinicians
should apply their own professional judgment to the specific clinical circumstances presented by the individual patient or specimen.

Clinicians are encouraged to document the reasons for the use of a particular procedure, treatment, or test, whether or not it is in conformance with
this therapeutics bulletin. Clinicians also are advised to take notice of the date this therapeutics bulletin was accepted to publication, and to consider
other medical and scientific information that becomes available after that date. It also would be prudent to consider whether intellectual property
interests may restrict the performance of certain tests and other procedures. Where individual authors are listed, the views expressed may not reflect
those of authors’ employers or affiliated institutions.

The mention of any therapeutic approach, product, or sponsor in this therapeutics bulletin does not constitute endorsement or sponsorship by the
American College of Medical Genetics and Genomics (ACMG). The ACMG does not endorse or recommend any specific therapeutic approach or
product mentioned in this therapeutics bulletin.
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Phenylketonuria (PKU), also known as phenylalanine hy-

droxylase (PAH) (HGNC:8582) deficiency, is an autosomal
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untreated. PKU represents a spectrum of disease severity
correlating to residual enzyme activity, from mild hyper-
phenylalaninemia to classic PKU, the most severe form.
Clinical symptoms of untreated classic PKU include intel-
lectual disability, microcephaly, epilepsy, neuropsychiatric
symptoms, and hypopigmentation of the skin, hair, and eyes
due to deficient Tyr, which is a precursor of melanin.
Newborn screening for PKU has been implemented in the
United States and many countries worldwide, allowing for
early diagnosis and presymptomatic treatment. When
diagnosed through newborn screening and treated from
infancy, affected individuals can achieve normal neuro-
cognitive development as long as they maintain plasma Phe
levels within treatment range.

Management and Treatment

Evidence-based guidelines for the diagnosis and treatment
of PKU have been well established.' ® The American
College of Medical Genetics and Genomics published
comprehensive evidence-based guidelines for PAH defi-
ciency diagnosis and management in 2014, with a system-
atic evidence review in 2023” and an updated clinical
guideline in 2025.” The mainstay of treatment for PKU is
dietary Phe restriction and adjunctive medication when
appropriate to maintain plasma Phe levels within the range
of 120 to 360 pmol/L (2-6 mg/dL) to allow for normal
growth and development. This is achieved primarily
through a Phe-restricted diet with limited natural protein
intake, Phe-free amino acid formula supplemented with
Tyr, and low-protein medical foods. Approved pharmaco-
logic therapies for PKU include sapropterin (Kuvan or
generic),’ an orally administered synthetic derivative of
BH4 effective in some patients with PKU (primarily milder
phenotypes), and pegvaliase (Palynziq),” a subcutaneously
injected pegylated phenylalanine ammonia-lyase approved
for adults aged 18 years and older in the United States with
inadequate blood Phe control on existing management.

Newly Approved Therapy
Indication and approved treatment population

Sepiapterin (Sephience) was approved by the FDA in July
2025 for the treatment of patients with sepiapterin-
responsive PKU > 1 month of age, to be used in conjunc-
tion with a Phe-restricted diet.”"'" Sepiapterin was approved
by the European Commission in June 2025.'' Patients
should undergo a 14-day trial to determine sepiapterin
responsiveness (>30% reduction in blood Phe) before long-
term treatment. Sepiapterin is administered orally once
daily with food, and starting dosages are age and weight
dependent.

Mechanism of action

Sepiapterin is a synthetic form of a naturally occurring
precursor of BH4, an essential cofactor and molecular
chaperone for PAH.'? It is actively transported into cells
and converted to BH4 via the pterin salvage pathway, which
increases residual PAH activity to convert Phe to Tyr and
lower blood Phe concentration.

Outcomes and efficacy

The efficacy of sepiapterin was evaluated in 2 clinical trials.
Approval was based on safety and efficacy results from the
placebo-controlled  phase IIIT  APHENITY  trial
(NCTO05099640) and its long-term extension study
(NCT05166161)."°

The APHENITY trial was a phase 3, international, ran-
domized, anonymized, 2-part, placebo-controlled trial that
enrolled 157 participants (age range 1-61 years) with PKU
and blood Phe > 360 pmol/L. In part 1 of the trial, par-
ticipants (n = 156) underwent a 14-day open-label trial to
determine sepiapterin responsiveness (>15% reduction in
blood Phe from baseline) before continuing onto part 2 (n =
110 participants; 56 in the sepiapterin group, 54 in the
placebo group), a 6-week randomized, placebo-controlled
dose escalation phase at 20, 40, and 60 mg/kg per day.
The study’s primary endpoint was the mean change in
blood Phe concentration from baseline to week 6 in part 2
of the trial. Secondary endpoints included the proportion of
participants with baseline blood Phe concentration of >600
pmol/L who achieved Phe < 600 pmol/L and the proportion
of those with baseline blood Phe concentration of >360
pmol/L who achieved Phe < 360 pmol/L at week 6, as well
as safety, tolerability, and sepiapterin dose-response
pharmacokinetics.'”

Overall, 73% (114/156) participants were found to be
responsive to sepiapterin, and 66% (103/156) showed
>30% reduction in blood Phe from baseline, including 46%
(16/35) of participants with classic PKU.

The primary endpoint was met based on efficacy analysis
in the 98 participants with >30% reduction in blood Phe
from baseline in part 1 of the study (49 in the sepiapterin
group and 49 in the placebo group). After 6 weeks of
treatment, participants on sepiapterin showed a 63%
reduction in blood Phe (—410.1 pmol/L, SD 204.4)
compared with 1% on placebo (—16.2 pmol/L, SD 198.6),
which was a statistically significant difference (least squares
mean change from baseline between the groups of —395.9
pmol/L, P < .0001).

After six weeks of sepiapterin treatment while main-
taining consistent Phe intake, 84% (37/44) of participants
with baseline Phe > 360 pmol/L achieved a Phe level of <
360 pmol/L and 22% (11/49) reached a blood Phe within
normal range (35-120 pmol/L). Although efficacy was
demonstrated across all subgroups (classic PKU, BH4
nonresponders, and participants previously on sapropterin),
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participants with classic PKU had the lowest response rate
(46%).

In the long term, open-label extension trial, 169 partic-
ipants (65 adults and 104 pediatric) as of data cut on June
30, 2024 were treated with sepiapterin. Continued efficacy
was demonstrated in participants < 2 years of age, with
66% (6/9) showing >30% absolute reduction in blood Phe
from baseline to weeks 1 and 2 of —125 umol/L (SD 265.9
umol/L)."*"*

Adverse effects and toxicity

Sepiapterin was generally well tolerated in pediatric and
adult participants with PKU in the phase II and III clinical
trials. The most common adverse reactions with sepiapterin
(2% and greater than placebo) were diarrhea, headache,
upper respiratory infection, abdominal pain, hypo-
phenylalaninemia, feces discoloration, and oropharyngeal
pain.

Individuals on sepiapterin may be at increased risk of
bleeding events (eg, superficial hematomas, heavy men-
strual bleeding, and prolonged bleeding). One participant in
phase 2 of the APHENITY trial discontinued sepiapterin
due to nontraumatic superficial hematomas and prolonged
bleeding, which started 15 days after starting treatment and
recurred 2 days after rechallenging at a lower dose of
sepiapterin.” The participant had normal blood counts and
coagulation studies at the time of the bleeding. Patients on
sepiapterin are also at risk for hypophenylalaninemia;
therefore, frequent blood phenylalanine monitoring with
dose and dietary modifications is recommended to prevent
adverse impact on growth.

Sepiapterin has potential interactions with several drugs.
Sepiapterin increases the availability of Tyr, a precursor of
levodopa; therefore, concomitant administration with levo-
dopa may cause seizures, overstimulation, or irritability.
Participants should be monitored for changes in neurologic
status when on both drugs. Individuals on sepiapterin should
avoid concomitant use of folate synthesis dihydrofolate
reductase (HGNC:2861) inhibitors and sepiapterin reductase
(HGNC:11257) inhibitors, which may reduce sepiapterin
metabolism to BH4. If concomitant use is unavoidable, blood
Phe levels should be monitored. Concomitant use of
sepiapterin and drugs that affect nitric oxide-mediated vas-
orelaxation (eg, PDE-5 inhibitors) may induce hypotension,
and blood pressure should be monitored.’

Sepiapterin does not carry any boxed warnings for
prescribers.

Additional Considerations

A limitation of the APHENITY study was that the ran-
domized, placebo-controlled part of the trial was only 6
weeks in duration. In addition, there are no adequate human
data on the use of sepiapterin during pregnancy or lactation;

animal data are limited and use should involve individual-
ized risk-benefit assessment given the known risks of un-
controlled maternal hyperphenylalaninemia and the lack of
data in breastfed infants.
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