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INTRODUCTION
Phenylketonuria (PKU) is an autosomal recessive disorder 
caused by deficiency of phenylalanine hydroxylase, resulting 
in impaired conversion of the essential amino acid phenylala-
nine (Phe) to tyrosine.1 The accumulation of Phe in the blood 
(hyperphenylalaninemia) and brain can cause intellectual dis-
ability, seizures, behavioral difficulties, and other symptoms.2,3 
With neonatal screening and early initiation of treatment, the 
most severe neurodevelopmental consequences of PKU can be 
successfully prevented.4–6

Treatment of PKU involves a low-phenylalanine diet to reduce 
blood Phe levels and to prevent the development of intellectual 
disability.7 The low-Phe diet is highly restrictive because Phe is 
an amino acid found in all proteins. The diet is socially burden-
some for many individuals and may hinder physical growth.8 
It requires avoidance of meat, fish, dairy products, nuts, beans, 
and other protein-containing foods. Only measured amounts 
of Phe-containing intact protein are allowed from fruits, veg-
etables, breads, and other starchy foods.9 Synthetic Phe-free 

medical foods and/or supplemental formula provide other 
essential amino acids and tyrosine, but many have a strong taste 
and odor that many individuals find unpleasant.10

Early and continuous dietary therapy prevents the more severe 
neurological and intellectual dysfunction associated with classic 
PKU, but more subtle deficits in intelligence, academic achieve-
ment, and executive functioning can occur even in individuals 
with PKU who are treated early.11–13 Despite functioning within 
the average range on tests of intelligence, children and adults 
with PKU have a lower mean intelligence quotient (IQ) than 
the general population.12,14,15 Deficits affecting language skills, 
visual-spatial abilities, processing speed, verbal comprehension, 
and perceptual reasoning skills have also been reported.13,16–20 
A meta-analysis of Phe levels and IQ in 40 studies confirmed 
a significant negative correlation between blood Phe levels and 
IQ in individuals with PKU who were treated early.21 Significant 
proportional correlations were present between Phe level and IQ 
during the critical period from 0 to 12 years of age, in which 
each 100-μmol/l increase in Phe was associated with a reduction 
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Purpose: Sapropterin is an oral synthetic formulation of tetrahy-
drobiopterin prescribed as adjunctive therapy for phenylketonuria. 
The efficacy of sapropterin in reducing blood phenylalanine levels 
has been demonstrated in clinical studies of individuals with phe-
nylketonuria older than 4 years of age. Its effect on neurocognitive 
functioning in younger children has not been examined.

Methods: A 2-year interim analysis of blood phenylalanine levels, 
prescribed dietary phenylalanine intake, and neurocognitive func-
tioning was performed in children who started receiving sapropterin 
at 0–6 years of age and responded with a ≥30% mean blood phenyl-
alanine reduction. Children were evaluated at baseline and 2-year 
follow-up.

Results: Sapropterin had a favorable safety profile and lowered blood 
phenylalanine levels with increased prescribed dietary  phenylalanine 

intakes. Mean full-scale intelligence quotient was 103 ± 12 at baseline 
and 104 ± 10 at 2-year follow-up (P = 0.50, paired t-test, n = 25). For 
children younger than 30 months of age, the cognitive composite 
score from the Bayley Scales of Infant and Toddler Development, 
Third Edition, remained within the average range.

Conclusion: Sapropterin had a favorable safety profile, was effec-
tive in lowering blood phenylalanine levels while clinically requir-
ing dietary adjustment, resulting in increased phenylalanine intake, 
and preserved neurocognitive performance in children who started 
therapy between 0 and 6 years of age.
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of 1.3 to 3.1 IQ points. Similarly, significant correlations were 
observed between IQ and mean lifetime Phe level for patients 
treated early, in which each 100-μmol/l increase in Phe pre-
dicted a reduction of 1.9 to 4.1 IQ points.21

Tetrahydrobiopterin (BH4) is an essential cofactor of phe-
nylalanine hydroxylase. Sapropterin dihydrochloride is an 
oral synthetic formulation of BH4 available as an adjunctive 
therapy to a Phe-restricted diet to reduce elevated blood Phe 
levels in patients with hyperphenylalaninemia attributable to 
BH4-responsive PKU. The efficacy of sapropterin in reducing 
blood Phe levels has been demonstrated in clinical studies of 
children older than 4 years of age and adults with PKU.22–25 In a 
recent study of 15 children younger than age 4 years with PKU, 
sapropterin improved blood Phe control while clinically requir-
ing dietary Phe adjustments, allowing increased intact protein 
intakes; however, the impact of sapropterin on neurocognitive 
development was not assessed.26 A retrospective analysis of 
children and adults with BH4-responsive PKU demonstrated 
that the improved metabolic control and dietary adjustments 

associated with sapropterin therapy were maintained long term 
(up to 12 years).27

This study was conducted to prospectively evaluate the long-
term efficacy of sapropterin in preserving neurocognitive func-
tion in children with PKU who began sapropterin treatment 
between 0 and 6 years of age.

MATeRIALs AND MeTHODs
Patient selection
Patients eligible for this study were children aged 0 to 6 years 
at the time of screening with a diagnosis of PKU/hyperphe-
nylalaninemia and at least two blood Phe concentrations ≥360 
μmol/l (6 mg/dl) taken at least 3 days apart. Documented com-
pliance with local treatment standards was required before 
study enrollment. A parent or guardian had to sign consent and 
be able to comply with all study procedures, including adher-
ence to a prescribed Phe-restricted diet designed to maintain 
blood Phe concentrations within the recommended ranges 
established at the study site.

Figure 1  study flow diagram with patient disposition. AE, adverse events; Phe, phenylalanine; PI, principal investigator.
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Children were not eligible for the study if they had hypersen-
sitivity to sapropterin or its excipients, a diagnosis of primary 
BH4 deficiency, history of organ transplantation, a serious 
neuropsychiatric illness (e.g., major depression) not currently 
medically under control, or a concurrent disease or condition 
that would interfere with study participation or safety (e.g., sei-
zure disorder, insulin-dependent diabetes, oral steroid–depen-
dent asthma, other condition requiring oral or parenteral 
corticosteroid administration). Children using the following 
medications were excluded from the study (per the sapropterin 
prescribing information caution about coadministration with 
these drugs): phosphodiesterase type 5 inhibitors, methotrex-
ate, or medications that inhibit folate metabolism. Children 
who had used sapropterin or any investigational product (drug 
or medical device) within 30 days before screening were also 
excluded.

This study was conducted in compliance with the 
International Conference on Harmonisation Guideline for 
Good Clinical Practice and the ethical principles for research 
on human subjects in the Declaration of Helsinki. The study 
protocol was approved by the institutional review board, ethics 
committee, or research ethics board of each participating insti-
tution or a central institutional review board. Written informed 
consent was obtained from each subject’s parent or legal guard-
ian before study enrollment.

study design
The PKU-015 study is an ongoing, multicenter, open-label 
study evaluating the safety of sapropterin and its effect on 
maintaining neurocognitive function, blood Phe concentra-
tion, and growth in children with PKU who were 0 to 6 years 
old when initiating treatment. The study will continue until ~45 
subjects complete 7 years of treatment. This article reports the 
interim analysis of data for a subset of patients who responded 

to sapropterin therapy and had completed at least 2 years in the 
study as of June 2012, as well as three patients who terminated 
early from the study before their 2-year study visit (see study 
flow diagram in Figure 1).

Study participants were required to adhere to a prescribed 
Phe-restricted diet to maintain blood Phe concentrations within 
recommended ranges (<360 μmol/l), with a goal of maintaining 
blood Phe concentration between 120 and 240 μmol/l. Study 
participants and their parent(s) or guardian(s) met with a study 
dietitian at each visit to review dietary Phe intake using a 3-day 
food record.

The first 4 weeks of the study consisted of an evaluation of 
responsiveness to sapropterin at 20 mg/kg daily. Participants 
returned to the clinic weekly for safety assessments and mea-
surement of blood Phe concentration. After completion of the 
first 4 weeks of the study, only subjects who were responsive 
to sapropterin continued the study. Sapropterin responsiveness 
was defined as a ≥30% average reduction in blood Phe concen-
tration from baseline calculated from the average of phenyl-
alanine levels at weeks 1, 2, 3, and 4. Sapropterin-responsive 
subjects received a baseline neurocognitive assessment within 6 
weeks of confirmation of sapropterin responsiveness.

Subjects who responded to sapropterin and attained a score 
of ≥80 on the infant developmental test or an IQ ≥80 were eli-
gible to continue in the study, which included a 6-month safety 
and efficacy evaluation followed by a long-term neurocognitive 
evaluation for 7 years of follow-up. Study participants contin-
ued to receive single oral doses of 20 mg/kg sapropterin daily. 
Dose reduction was permitted after week 5 in children who 
did not tolerate the 20 mg/kg/day dose. Study visits occurred 
monthly up to 1 year and every 6 months thereafter through 
year 7. Interim assessments were conducted by telephone every 
3 months to assess weight, adverse events (AEs), and concomi-
tant medications.

Table 1 Baseline characteristics of sapropterin responders

Characteristic

Age groups

Overall  
(N = 55)

< 1 year  
(n = 10)

1–2 years  
(n = 19)

3–4 years  
(n = 13)

5–6 years  
(n = 13)

Age (years) at enrollment, mean (SD) 0.47 (0.27) 1.84 (0.66) 4.05 (0.62) 6.17 (0.63) 3.14 (2.16)

Sex, n (%)

  Female 6 (60.0%) 10 (52.6%) 9 (69.2%) 10 (76.9%) 35 (63.6%)

  Male 4 (40.0%) 9 (47.4%) 4 (30.8%) 3 (23.1%) 20 (36.4%)

Race/ethnicity, n (%)

  White 8 (80.0%) 16 (84.2%) 12 (92.3%) 12 (92.3%) 48 (87.3%)

  Asian 1 (10.0%) 1 (5.3%) 0 1 (7.7%) 3 (5.5%)

  Hispanic or Latino 0 1 (5.3%) 0 0 1 (1.8%)

  Other 1 (10.0%) 2 (10.5%) 1 (7.7%) 0 4 (7.3%)

Weight (z-score), mean ± SD 0.41 (0.99) 0.25 (0.75) 0.58 (0.71) 0.64 (0.91) 0.45 (0.82)

Height (z-score), mean ± SD 0.35 (1.23) 0.38 (0.70) 0.78 (1.03) 0.41 (0.84) 0.48 (0.91)

Head circumference (z-score), mean ± SD 0.21 (0.60) 0.42 (1.18) NA NA 0.35 (1.01)

Blood phenylalanine concentration 
(μmol/l), mean ± SD

284.4 (116.2) 337.9 (124.0) 352.8 (128.8) 335.7 (183.9) 331.2 (138.3)

NA, not applicable; SD, standard deviation; z-score, the deviation of the value for an individual from the mean value of the reference population divided by the standard 
deviation for the reference population based on Centers for Disease Control and Prevention reference values.
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Figure 2 Mean blood phenylalanine (Phe) and prescribed dietary Phe from baseline to 2 years. (a) Phe levels were measured in children with 
phenylketonuria (PKU) at baseline and at the indicated time after starting therapy with sapropterin. (b,c) Prescribed dietary Phe in children with PKU at baseline 
and at the indicated time after starting therapy with sapropterin expressed in mg/kg of body weight (b) or total mg per day (c). Points are the mean ± SE at 
each time point, with the overall group including all patients. *P < 0.05 as compared with baseline using analysis of variance.
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For all phases of the study, recommended dietary Phe intake 
remained constant at the level prescribed before study enroll-
ment, except if blood Phe concentration dropped below 120 
μmol/l. Then, a gradual increase of approximately 5 to 20 mg/
kg of daily dietary Phe supplement was permitted at the meta-
bolic physician’s discretion. A reduction of prescribed dietary 
Phe by approximately 5 to 20 mg/kg (or per the standard at each 
treatment center) was permitted if a patient’s blood Phe level 
increased higher than 240 μmol/l.

study drug
Sapropterin dihydrochloride (Kuvan; BioMarin Pharmaceutical, 
Novato, CA) is an orally active, synthetic version of the 
6R-isomer of BH4, a naturally occurring cofactor of phenylala-
nine hydroxylase that stimulates activity of the residual phenyl-
alanine hydroxylase enzyme to metabolize Phe into tyrosine.

efficacy variables
The primary objective of this study was to determine the long-
term efficacy of sapropterin in preserving neurocognitive 
function in children with PKU when treatment is started at 
0 to 6 years of age. Neurocognitive testing was performed in 
all sapropterin-responsive patients within 6 weeks of determi-
nation of responsiveness (i.e., baseline for the neurocognitive 
study). The Bayley Scales of Infant and Toddler Development, 
Third Edition (Bayley-III), were administered every 6 months 
to children aged 0 months to <30 months. The Wechsler 
Preschool and Primary Scale of Intelligence, Third Edition 
(WPPSI-III), was administered annually for children aged 
≥30 months to <7 years. The Wechsler Intelligence Scale for 
Children, Fourth Edition (WISC-IV), was administered every 
2 years to children 7 years of age or older.

Secondary efficacy variables included long-term safety of sap-
ropterin, efficacy of 6 months of sapropterin treatment in control-
ling blood Phe concentration, and effect of sapropterin on growth 
parameters (i.e., change from baseline). Plasma blood Phe levels 
were measured at months 1, 3, 6, 12, 18, and 24 by local labora-
tories using local protocols. Height and head circumference were 
measured at screening, week 0, week 4, month 3, month 6, and 
every 6 months thereafter. Weight was measured at every visit.

safety variables
AEs, including clinically significant laboratory findings and new or 
exacerbated symptoms or diseases, were recorded at each visit and 
classified by severity (mild, moderate, or severe) and likelihood 
of relationship to the study drug (not related, possibly related, or 
probably related). Serious AEs were defined per the International 
Conference on Harmonisation as events that led to or prompted 
treatment, including death, dismemberment, birth defect, hospi-
talization, and prolongation of hospitalization, or were otherwise 
clinically significant in the opinion of the investigator.

statistical analysis
Full-Scale Intelligence Quotient (FSIQ) constituted the pri-
mary efficacy end point. The mean FSIQ from the WPPSI-III or 

WISC-IV at baseline was compared with mean FSIQ on these 
tests at the 2-year follow-up assessment using a paired t-test. 
To account for patients moving from WPPSI-III assessment 
to WISC-IV assessment as they aged, data were included in a 
combined analysis, stratified by testing sequence used (WPPSI-
III/WPPSI-III, WPPSI-III/WISC-IV, or WISC-IV/WISC-IV). 
Data from the Bayley-III assessment were analyzed separately 
from WPPSI-III and WISC-IV and were used to ensure the 
safety of sapropterin for very young children in terms of early 
development. Absolute mean changes in blood Phe levels and 
prescribed dietary Phe from baseline to each follow-up time 
point were compared with t-tests. Changes in height, weight, 
and head circumference from baseline to 2 years were analyzed 
using a longitudinal model. The incidence of treatment-emer-
gent AEs was summarized by severity and relationship to the 
study drug.

ResULTs
sample population
Of 95 children enrolled in the study, 71 were considered sap-
ropterin responders and 65 continued to the 6-month safety 
and efficacy evaluation (Figure 1). Six of the sapropterin 
responders did not continue in the study for a variety of reasons 
(noncompliance with treatment, AEs, error at the clinical site, 
and decision of the principal investigator) (Figure 1). Of the 65 
sapropterin responders who participated in the 6-month safety 
and efficacy evaluation, 63 continued beyond 6 months and 
were enrolled in the long-term evaluation of neurocognitive 
function. A total of 55 patients, enrolled at 11 genetics clinics in 
the United States and Canada, had data available for analysis of 
2-year outcomes. Baseline and safety data for the three subjects 
who discontinued study participation before the 2-year follow-
up evaluation were included in the 2-year analysis (Figure 1).

Baseline characteristics are shown in Table 1. The average 
age at enrollment was 3.1 ± 2.2 years. Two-thirds of participants 
were female, and most participants were white. The mean blood 
Phe concentration at baseline was 331 ± 138 μmol/l.

sapropterin exposure and responsiveness
Among the 95 patients tested for sapropterin responsiveness, 
75% (71 of 95) were either “per-protocol” sapropterin respond-
ers (i.e., ≥30% mean reduction of blood Phe concentration; n = 
63) or “clinical” sapropterin responders (i.e., <30% mean blood 
Phe reduction but maintained blood Phe in the advised range, 
e.g., 120–360 μmol/l, despite increased dietary Phe intake; n = 
8). Age distributions among sapropterin responders were: 85% 
(11/13) of children ages 0 to less than 1 year; 65% (24/37) of 
1- to 2-year-olds; 81% (22/27) of 3- to 4-year-olds; and 78% 
(14/18) of 5- to 6-years-olds. Of the 55 children in the 2-year 
analysis, 48 were per-protocol sapropterin responders and 7 
were clinical sapropterin responders.

Dosing compliance was 98–99% for all age groups in  analyses 
based on completion of study drug regimen, days of correct 
dosage taken, and actual days on study drug. The average daily 
dose of sapropterin received by weight (mean, 20.3 mg/kg) 
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varied little across age groups, indicating that most children 
were maintained on the initial dose of 20 mg/kg per day.

Phenylalanine control
Mean blood Phe concentrations in the sapropterin-responder 
population declined markedly in all children in each age group 
from baseline to the week 4 visit, then increased to levels still 
below baseline by month 3, with the exception of 3- to 4-year-
old children, in whom blood Phe increased to the baseline level 
(Figure 2a). Prescribed dietary Phe increased from baseline to 
2-year follow-up in all age groups, both in absolute terms (mg/
day) and when adjusted for body weight (mg/kg/day) (Figure 
2b,c).

Phe levels were ≤240 μmol/l in 18/55 (33%) children at base-
line, 42/53 (79%) at 1 week, 33/48 (69%) at 2 months, 35/52 
(67%) at 6 months, 33/52 (63%) at 12 months, and 32/50 
(64%) at 24 months. Phe concentrations were ≤360 μmol/l in 
36/55 (65%) patients at baseline, 50/53 (94%) at 1 week, 40/48 
(83%) at 2 months, 43/52 (83%) at 6 months, 44/52 (85%) at 12 
months, and 42/50 (84%) at 24 months.

Development and neurocognitive function
Baseline neurocognitive testing indicated that participants 
had average FSIQ not significantly different from the popula-
tion norm of 100. Among the 25 children for whom baseline 
and 2-year WPPSI-III and WISC-IV scores were available, 
the mean FSIQ was 103 ± 12 at baseline and 104 ± 10 at 2-year 
follow-up, with no statistically significant changes over time (P 
= 0.50, paired t-test). Mean scores on the Bayley-III cognitive 
composite index from baseline to 2 years were also maintained 

within the normative range of 100 ± 15, with no significant 
changes over time. After starting sapropterin therapy, no infant 
or toddler received a score less than 85 on the Bayley-III cogni-
tive composite index, indicating that no child appeared to be at 
risk for developmental delay during the study.

Aes
Table 2 presents nonserious AEs classified as possibly or prob-
ably related to sapropterin and occurring in >5% of individuals 
with PKU. These included abdominal pain, diarrhea, vomiting, 
infections of the ear and upper respiratory tract, nasal conges-
tion, and headache. Six serious AEs (also shown in Table 2) 
were reported in five (9%) subjects. None of the serious AEs, 
which included constipation, croup, pneumonia, injury, anes-
thesia complication, and seizure, was deemed by the investiga-
tor to be related to sapropterin.

Growth assessments
Mean z-scores for height, weight, and head circumference 
are shown in Figure 3. Baseline z-scores for all three growth 
parameters (height 0.4 ± 0.9, weight 0.4 ± 0.8, and head circum-
ference 0.3 ± 1.0) were slightly above the 50th percentile for the 
2000 Centers for Disease Control and Prevention reference 
values and were maintained throughout 2 years of follow-up 
in children taking sapropterin, with no statistically significant 
changes from baseline.

DIsCUssION
Sapropterin dihydrochloride, a synthetic formulation of BH4, 
can reduce elevated blood Phe levels in individuals with 

Table 2 Adverse events

Characteristic

Age groups

Overall 
(N = 55)

< 1 year  
(n = 10)

1–2 years  
(n = 19)

3–4 years  
(n = 13)

5–6 years  
(n = 13)

Drug-related adverse events occurring in >5% of patients,  
n (%)

  Vomiting 2 (20.0%) 3 (15.8%) 1 (7.7%) 1 (7.7%) 7 (12.7%)

  Diarrhea 0 4 (21.1%) 2 (15.4%) 0 6 (10.9%)

  Upper respiratory tract infection 1 (10.0%) 1 (5.3%) 1 (7.7%) 3 (23.1%) 6 (10.9%)

  Abdominal pain 1 (10.0%) 2 (10.5%) 1 (7.7%) 1 (7.7%) 5 (9.1%)

  Nasal congestion 1 (10.0%) 1 (5.3%) 1 (7.7%) 2 (15.4%) 5 (9.1%)

  Upper abdominal pain 0 1 (5.3%) 1 (7.7%) 2 (15.4%) 4 (7.3%)

  Ear infection 2 (20.0%) 1 (5.3%) 0 0 3 (5.5%)

  Headache 0 0 2 (15.4%) 1 (7.7%) 3 (5.5%)

Serious adverse events (all deemed unrelated to study drug), 
n (%)

  Airway complication of anesthesiaa 0 1 (5.3%) 0 0 1 (1.8%)

  Constipation 1 (10.0%) 0 0 0 1 (1.8%)

  Seizure 0 1 (5.3%) 0 0 1 (1.8%)

  Croup (infectious) 0 0 1 (7.7%) 0 1 (1.8%)

  Injurya 0 1 (5.3%) 0 0 1 (1.8%)

  Pneumonia 1 (10.0%) 0 0 0 1 (1.8%)

Drug-related adverse events are listed in order of frequency. Serious adverse events are listed alphabetically.
aAirway complication of anesthesia and injury occurred in the same patient.
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hyperphenylalaninemia, but limited data are available for young 
children. In this study, 75% of children with PKU aged 0 to 6 
years responded to sapropterin therapy (Figure 1), with 66% 
meeting the ≥30% reduction in mean blood Phe levels. This 
proportion of sapropterin responders was higher than in previ-
ous studies. The proportions of sapropterin responders among 
older individuals with PKU taking sapropterin were 56% 
(50/89) in the study by Trefz and colleagues25 and 44% (18/41) 
in the study by Levy et al.,24 and both studies used ≥30% mean 
blood Phe reduction as the responsiveness criterion. The reason 

for the higher response rate in our study may reflect better-con-
trolled dietary Phe intake in younger children, for whom the 
parents (rather than the patient) prepare and administer medi-
cal foods. Alternatively, our response rate may represent a bias 
of ascertainment, with preferential selection of patients more 
likely to respond (although all eligible patients were enrolled).

Mean blood Phe concentration decreased after initiation 
of sapropterin therapy and was maintained at ≤360 μmol/l 
in 84% of subjects and at ≤240 μmol/l in 64% of subjects at 
2-year follow-up, despite increases in mean prescribed dietary 
Phe (Figure 2). There was an increase in blood Phe levels after 
week 4 of therapy, reflecting an increase in prescribed dietary 
Phe (allowed by protocol starting at the week 5 visit to main-
tain blood Phe in the targeted range). Previous studies have 
indicated that sapropterin improves blood Phe control while 
clinically requiring dietary Phe adjustments, leading to less 
restrictive diets and, in some cases, discontinuation of Phe-free 
medical food.25,26,28,29 The current study confirms and extends 
this observation to younger children who have a higher growth 
velocity and, consequently, a relatively higher requirement for 
phenylalanine.

Neurocognitive outcomes
Young children with PKU treated with sapropterin had average 
IQ scores at baseline. Maintenance of metabolic control with 
a combination of dietary therapy and sapropterin preserved 
IQ throughout 2 years of therapy. Final analyses of follow-up 
assessments after 7 years of sapropterin treatment will pro-
vide additional information about the longer-term efficacy of 
early treatment with sapropterin therapy in addition to Phe-
restricted dietary regimens in very young children.

safety and tolerability
Sapropterin had a favorable safety profile and was well toler-
ated, based on dose adherence and absence of serious AEs, 
consistent with previous studies of sapropterin in subjects older 
than 4 and 8 years of age.23–25,30 The reported AEs and drug-
related AEs were consistent with adverse reactions listed on the 
sapropterin package insert.31 An analysis of long-term safety in 
an extension study of multiple phase III studies of sapropterin 
5–20 mg/kg/day found that most AEs were mild or moderate in 
severity and were unrelated to treatment.30 All growth param-
eters in the current study were slightly above the 50th percen-
tile of the Centers for Disease Control and Prevention reference 
values at baseline and did not change significantly during the 
study (Figure 3), indicating that sapropterin therapy for up to 2 
years does not affect growth in young children with PKU.

Limitations
This 2-year interim analysis of an ongoing 7-year study was 
conducted using only the subset of patients for whom 2 years 
of follow-up data were available. As a single-arm, open-label 
study, there is no formal comparator arm, although there is rel-
evant natural history in the literature. Furthermore, there are 
inherent challenges in analyzing scores from neurocognitive 

Figure 3 Growth assessments in patients with phenylketonuria. (a) 
Height; (b) weight;  (c) head circumference. z-Score, the deviation of 
the value for an individual from the mean value of the reference population 
divided by the standard deviation for the reference population based on 
Centers for Disease Control and Prevention reference values established in 
2000.
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assessments repeated over time in an early childhood popula-
tion. Patients began the study using one age-specific assessment 
and moved on to different age-specific assessments during the 
course of the study. The Bayley-III assesses early developmental 
performance in children age 0 to 30 months, and scores are not 
comparable with an IQ. Therefore, Bayley-III baseline data can-
not be analyzed with later scores from WPPSI-III and WISC-IV.

Conclusions
Sapropterin reduced blood Phe levels and, in some cases, 
required an increase in prescribed dietary Phe intake. 
Sapropterin also had a favorable safety profile with no 
unexpected AEs in infants and young children with PKU. 
Neurocognitive function, as determined by mean change in 
FSIQ, was maintained over 2 years in children with PKU start-
ing sapropterin therapy between 0 and 6 years of age, and the 
Bayley-III cognitive composite score indicated that no infant or 
toddler experienced developmental delay. Standard z-scores for 
height, weight, and head circumference were also maintained. 
Continued follow-up in this ongoing 7-year study will allow for 
evaluation of the long-term effects of sapropterin in children 
who began treatment at a very young age.
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