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ARTICLE INFO ABSTRACT

Keywords: Objective: To present a case series that illustrates real-world use of pegvaliase based on the initial experiences of
Phenylks‘etonuria US healthcare providers.

Case series Methods: Sixteen healthcare providers from 14 centers across the US with substantial clinical experience in
E;gG‘;gz:g phenylalanine ammonia lyase treating patients with phenylketonuria (PKU) with pegvaliase in the two-plus years since FDA approval (May
PKU diet 2018) provided cases that exemplified important lessons from their initial experiences treating patients with

Adverse events pegvaliase. Key lessons from each case and takeaway points were discussed in both live and virtual meetings.
Results: Fifteen cases of adults with PKU (eight males, seven females), representing a spectrum of age (18 to 53
years), previous PKU care, comorbidities, and socioeconomic situations were reviewed and discussed. Full
extended case reports are included in the Supplement. The cases showed that treating patients with a daily
injectable can be challenging due to a patient's financial problems, treatment challenges, and neuropsychological
and psychiatric comorbidities, which can be identified before starting pegvaliase, but do not prohibit successful
treatment. The authors agreed that patient education on adverse events (AEs), time to efficacy, dietary changes,
and food preparation is an ongoing process that should start prior to initiating pegvaliase treatment. Treatment
goals and planned dietary changes once efficacy is reached should be defined prior to treatment initiation and re-
evaluated throughout the course of therapy. Each patient's titration schedule and dietary adjustments are unique,

Abbreviations: ACMG, American College of Medical Genetics and Genomics; AEs, adverse events; BH4, tetrahydrobiopterin; HCP, healthcare provider; I/T/M,

induction, titration, and maintenance; PAH, phenylalanine hydroxylase; Phe, phenylalanine; PKU, phenylketonuria.
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depending on occurrence of AEs and individual goals of treatment. Despite the AE profile of pegvaliase, all but
two patients remained motivated to continue treatment and achieved efficacy (except one patient in whom
titration was still ongoing). AEs occurring early in the treatment pathway may require prolongation of the
titration phase and/or concomitant medication use, but do not seem indicative of future tolerability or eventual
efficacy. Close follow-up of patients during titration and maintenance to help with dietary changes is important.
Conclusion: This case series provides real-world experience on the use of pegvaliase. Until data from registries and
independent research become available, the data presented herein can support appropriate management of
patients receiving pegvaliase in clinical practice.

1. Introduction

Phenylketonuria (PKU) is a genetic disorder caused by a deficiency of
the enzyme phenylalanine hydroxylase (PAH), which converts phenyl-
alanine (Phe) to tyrosine in the liver [1]. Reduction or absence of PAH
activity results in elevated levels of Phe in the blood, tissues, and the
brain, which can affect brain development and function. Even in-
dividuals with early-treated PKU can develop neurologic, cognitive,
developmental, psychiatric, and behavioral problems if they are poorly-
adherent to treatment [2,3].

Pegvaliase (Palynziq®, BioMarin Pharmaceutical Inc., Novato, CA,
USA) is a novel enzyme substitution therapy for PKU that has been
approved for adults in the United States (US) [4] and for patients >16
years of age in Europe [5] who have uncontrolled blood Phe concen-
trations >600 pmol/L on existing management. Pegvaliase is a PEGy-
lated recombinant phenylalanine ammonia lyase enzyme that is
administered via subcutaneous injection [6-8]. Pegvaliase treatment is
carried out using an induction, titration, and maintenance (I/T/M)
dosing schedule based on individual patient tolerability; dosing starts
with a low dose (2.5 mg/week) induction period for several weeks,
followed by gradual titration to a maintenance dose up to 60 mg daily
[71.

Pegvaliase is the first therapeutic option that has the potential to
lower blood Phe levels to normal ranges irrespective of residual PAH
activity, tetrahydrobiopterin responsiveness (BH4; cofactor for PAH), or
genotype (including double null genotypes) [6,9]. In the phase 3 PRISM-
1 (NCT01819727) and PRISM-2 (NCT01889862) trials (N = 261), 68%,
61%, and 51% of adult patients reached blood Phe concentrations <600
pmol/L (recommended level for patients aged >12 years of age in the
European guidelines [10]), <360 pmol/L (recommended level for all
patients in the American College of Medical Genetics and Genomics
[ACMG] guidelines [3]), and <120 pmol/L (the threshold defining
hyperphenylalaninemia or upper limit of normal physiological levels),
respectively, within 24 months of treatment [6]. Similarly, improve-
ments from baseline assessments of inattention and mood outcomes
were observed over 24 months of treatment [6]. The most common
adverse events (AEs) reported in the PRISM studies were hypersensi-
tivity reactions, i.e. arthralgia (70.5%), injection site reaction (62.1%),
injection site erythema (47.9%), and headache (47.1%), with most AEs
occurring in the first 6 months of treatment [6].

Prior to the commercial approval, a steering committee with exten-
sive pegvaliase clinical trial experience drafted recommendations for the
use of pegvaliase based on the existing evidence and their experience
with pegvaliase during clinical trials [8]. Pegvaliase is a novel class of
therapy and the management of treated patients requires a completely
new but manageable paradigm for patient selection, expectation setting,
patient and caregiver education, treatment planning, drug titration,
management of AEs, dietary and lifestyle modification, and long-term
management. Until large-scale registry data from industry or indepen-
dent researchers become available, clinicians without pegvaliase expe-
rience may seek advice and support from colleagues who have
successfully managed multiple patients on pegvaliase.

Published case reports are an important tool to share experiences
with the broader medical community and generally the first type of real-
world evidence available for novel therapies [11]. We present a case

series that illustrates considerations for the real-world use of pegvaliase
based on the initial experiences of healthcare providers (HCPs) from
across the US with significant clinical experience in treating adult PKU
patients with pegvaliase.

2. Materials and methods
2.1. Case selection

Sixteen HCPs, representing the 14 clinics in the US with the most
substantial real-world experience treating patients with PKU with peg-
valiase, provided cases that exemplified important learnings from their
initial experiences, relating to the pre-initiation, induction/titration,
and/or maintenance phases of treatment. Cases were presented and
discussed in an in-person meeting in December 2019 in Nashville, TN,
USA. Based on this meeting, key lessons from each case were drafted and
shared with the authors for further discussion in a subsequent virtual
platform meeting. The case summaries and final takeaway points are
shared here.

Authors received consent from their respective patients to include
their treatment experiences and relevant health information in this
retrospective case series. No patient identification data are included.

3. Results
3.1. Patient characteristics

Fifteen cases, including two brothers (cases 1 and 2), were discussed.
Patient and pre-pegvaliase baseline and treatment characteristics for all
patients are summarized in and 2. The full extended case reports can be
found in the Supplement (see supplementary file). In brief, the 8 male
and 7 female adult PKU patients discussed represented a broad spectrum
for age, previous PKU care, comorbidities, and socioeconomic situations
(Table 1 and Supplement). Age at initiation of pegvaliase treatment
ranged from 18 to 53 years; five patients (33%) were students, and at
least four lived over 3 h away from their PKU clinic. Before initiating
pegvaliase, eleven patients (73%) were following a Phe-restricted diet
and were using medical foods, and five (33%) were receiving sap-
ropterin dihydrochloride (sapropterin, Kuvan®; BioMarin Pharmaceu-
tical Inc., Novato, CA, USA). Pre-pegvaliase baseline blood Phe
concentrations ranged from 262 pmol/L to 1474 pmol/L (Table 2). Only
case 5 had a Phe concentration periodically below the label-
recommended value of >600 pmol/L in the last 2 years before initi-
ating pegvaliase, though blood Phe fluctuated considerably (between
160 and 763 pmol/L) due to diet adherence challenges.

Seven patients reported one or more significant neuropsychological
or psychiatric comorbidities before treatment initiation, including anx-
iety (N = 4), attention deficit hyperactivity disorder (N = 2), depression
(N = 2), bipolar disorder (N = 2), schizophrenia (N = 1), hallucinations
(N = 1), irritability (N = 1), and obsessive compulsive disorder (N = 1).
The severity of symptoms varied over time in each patient and across
patients. Four of 15 patients reported significant socioeconomic chal-
lenges, including economic and/or food insecurity, difficult living and/
or care arrangements, and ongoing legal challenges (Supplement).



Table 1

Case overview of demographics and baseline characteristics, and details on induction/titration and maintenance. More details regarding comorbidities, pegvaliase journey, and current status are available in the Sup-

plement (Supplementary file).

Case 1° 2° 3 4 5 6 7 8 9 10 11 12 13 14 15
Demographics and baseline characteristics
Age, years 27 29 19 21 21 18 39 26 33 40 43 19 53 23 35
Sex M M M M M F F F M F F M M F F
Height, m 1.64 1.64 1.91 1.72 1.67 1.66 1.61 1.60 1.68 1.60 1.58 1.72 1.73 1.65 1.62
Weight, kg 59 68 119 62 57 56 79 64 74 65 64 71 106 78 111
BMI 22.0 25.5 32.6 20.8 20.6 20.5 30.6 25.2 26.1 25.5 25.6 24.2 35.5 28.8 42.4
Phe-restricted diet” No No Yes Yes Yes Yes No Yes No Yes Yes Yes Yes Yes Yes
Sapropterin dihydrochloride Former Former No No No Yes Yes No No Yes No No No No No
at baseline®
Induction/titration
Premedication’ H1/H2 H1/H2 H1/ H1/H2 H1/H2 H1/H2 H1/ H1/ H1/H2 H1/H2 H1/ H1/ H1/ H1/ H1/
H2 H2 H2 H2 H2 H2 H2 H2
Temporary dose interruption No No No No Yes Yes No No Yes No No No No No No
Reason for interruption Possible anaphylaxis/  Recurrent hives Anaphylaxis
anxiety
Discontinuation No No No No Yes Yes No No No No No No No No No
Reason for discontinuation Possible anaphylaxis/  Recurrent hives/
anxiety patient decision

Maintenance
Achieved efficacy® Yes Yes No' Yes No No Yes Yes Yes Yes Yes Yes Yes Yes Yes
Time to efficacy, weeks 12 8 NA' 5 13 10 17 20 9 50 68 11 22
Dose at efficacy, mg 20/ 10 4x/ NA! 2.52x/ 20/ 20/ 10/day 10 4x & 20 10/ 40/ 60/ 20/ 20/

day wk wk day day 3x/ wk day day day day day
Discontinuation No No No No No No No No No No No No No
Last follow-up
Pegvaliase treatment status Maint. Maint. Titr. Maint. Discont. Discont. Maint. Maint. Maint. Maint. Maint. Maint. Maint. Maint. Maint.
Pegvaliase dose, mg 10/ 10/day 10/ 10 5%/ 20/wk 20/ 20/day 10/day 10/ 40/ 60/ 20/ 40/

day day wk day day day day day day

BMI: body mass index; F: female; M: male; NA: not available.

@ Cases 1 and 2 are siblings.
b

>75% of protein from medical food.

¢ Sapropterin dihydrochloride was discontinued after achieving efficacy; patients not receiving sapropterin dihydrochloride were either non-responders or never tried this therapy (see Supplement for further details).
4 See Supplement for dosing and duration, if available.
¢ Efficacy was defined by clinic.

f Titration ongoing.
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3.2. Pre-initiation

Patients had different motivations and personal goals for treatment
including a desire to eat a normal diet, to increase food choices, or to
experience fewer symptoms that they associated with uncontrolled
blood Phe levels (Supplement).

Table 1 and the Supplement provide information on premedications
used by the patients. No data are available to inform an optimal premed-
ication regimen. The clinical trial study instruction was to use the highest
dose of each premedication per their respective labels, as tolerated.

3.3. Induction/titration

While for the majority of patients the prescribed standard induction
and titration schedule in the label was sufficient, the schedule was
revised in three cases (cases 6, 9, and 10) due to AEs. Case 13 had a
slower induction regimen due to early AEs. Fourteen patients experi-
enced AEs, including injection site reactions, arthralgia/joint pain, rash/
erythema/hives, acute systemic hypersensitivity/anaphylaxis, upper
respiratory tract/ear infections, prolonged cough, pedal edema with
skin breakdown, chest pain, and leukocytosis (Supplement). Three pa-
tients had a temporary dose interruption. One interruption was due to
possible non-life-threatening anaphylaxis/anxiety (case 5), one to
recurrent hives (case 6), and one to acute systemic hypersensitivity/
anaphylaxis (case 9) (Table 1). Eight patients (cases 1, 2, 7, 8, 10, 11, 14,
and 15) experienced blood Phe levels below 30 pmol/L upon reaching
efficacy (in the titration or maintenance phase) for several weeks,
indicated by all sequential blood Phe measurements below this level.
Blood Phe increased after protein intake was increased (cases 7 and 10)
or after reducing the pegvaliase dose (case 14). Levels were still below
30 pmol/L at last follow-up in cases 1, 2, 8, 11, and 15, but without
causing any adverse effects.

Mean time to efficacy, as defined by each clinic separately (e.g. blood
Phe in the range of 120-360 pmol/L for more than two consecutive
levels; blood Phe <360 pmol/L for two consecutive levels; blood Phe
<360 pmol/L while on normal diet and off medical food, formula, or
sapropterin), was 20.4 weeks (median: 12.5 weeks; range: 5 to 68
weeks) for those who had achieved efficacy. In case 3, titration was still
ongoing at 14 weeks after treatment initiation. Two patients dis-
continued pegvaliase early (case 5 after 18 weeks and case 6 after 33
weeks of treatment) due to AEs (recurrent hives and possible non-life-
threatening anaphylaxis/anxiety) (Table 1 and Supplement).
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3.4. Maintenance

Cases are summarized as of the end of the virtual advisory board.
After induction and titration, the 12 patients achieving efficacy were
kept on a maintenance dose ranging from 20 mg weekly to 60 mg daily
(Table 1). Blood Phe concentration in these patients ranged from 0 to
321 pmol/L (mean 72 pmol/L) (Table 2). Seven patients had required
pegvaliase dose adjustments after achieving efficacy (cases 1, 2, 4, 7, 9,
10, and 15). Change from baseline in natural protein intake in those
achieving efficacy ranged from 0 to +73 g/day (mean increase 46.7 g/
day). At last follow-up, natural protein intake in these patients ranged
from 20 to 100 g/day (mean 69.8 g/day), and total protein intake
ranged from 55 to 100 g/day (mean 76.2 g/day) (Table 2). Some pa-
tients experienced difficulty adjusting to a new diet with higher protein
intake (cases 1, 2, 8, 10, 14, and 15); however, 11 of the 12 patients
reaching efficacy were no longer on medical food supplementation
(Supplement).

4. Discussion: Key learnings of the case series (Table 3)
4.1. Pre-initiation

4.1.1. Patient education

Education of patients receiving pegvaliase is an ongoing process that
starts before initiation of pegvaliase treatment. No assumptions should
be made about patients' understanding of expected AEs with pegvaliase
treatment, use of premedications, time to efficacy, proper injection
technique, dietary changes, or ability to prepare food. All providers and
patients must be enrolled in the Palynziq REMS program (www.palynzi
grems.com), designed to mitigate the risk of acute systemic hypersen-
sitivity/anaphylaxis, and follow the prescribing and counseling steps
outlined in the program, including reinforcing the importance of the
presence of a trained observer and discussing the similarity in symptoms
between anxiety and anaphylaxis. Patients should be aware that adverse
reactions may result in changes to pegvaliase dosing, and that this can
considerably prolong the titration process and time to efficacy. In
addition, it is important to begin diet education before the initiation of
pegvaliase and throughout treatment (i.e. what constitutes a healthy
diet; reviewing options for higher protein foods if/when diet changes are
warranted). Assessment of a patient's dietary intake and eating behav-
iors during follow-up visits is essential.

Table 2

Case overview of blood phenylalanine (Phe) and protein intake at pre-pegvaliase baseline and last follow-up.
Case 1 2 3 4 57 6" 7 8 9 10 11 12 13 14 15
Blood Phe, pmol/L
Pre-pegvaliase baseline 1354 1474 757 987 262 611 1174 923 1437 854 1283 884 789 799 1223
Last follow-up') 18 6 889 321 72 23 133 61 0 103 69 36 18
Change from baseline —-1336 —1468 +132¢ —666 —-1102 —900 —1304 —-793 —1283 —781 -720 —763 —1205
Natural protein intake, g/day"
Pre-pegvaliase baseline 16 40 10 7 12 14 75 14 NA 22 15 20 15 10 20
Last follow-up 73 100 10¢ 55 75-100 77 95 65 73 65 70 20
Change from baseline 57 60 o¢ 48 0 63 73 50 53 50 60 0
Medical food protein, g/day
Pre-pegvaliase baseline 0 0 60 70 100 40 0 31 0 100 50 75 45 92 60
Last follow-up 0 0 60" 0 0 0 0 0 0 0 0 0 60
Total protein intake, g/day
Pre-pegvaliase baseline 16 40 70 77 112 54 75 45 29 122 65 NA 60 102 80
Last follow-up 73 100 70¢ 55 75-100 77 95 65 73 NA 70 79
Change from baseline 57 60 0¢ -22 0 32 -27 0 NA NA -32 -1

NA: not available.

@ Data at last follow-up are not reported for cases 5 and 6 who discontinued treatment.

b If range was reported, upper limit was included.

¢ If range of natural protein intake was reported, average values are included; if the actual consumption was unavailable, prescription is included.

4 Titration ongoing.
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Table 3
Key lessons from the case series.
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Pre-initiation

Patient education is an ongoing process that starts during pre-initiation. No assumptions should be made about patients' understanding of AEs, time to efficacy, diet changes, or

ability to prepare food.

Patient-specific factors that may interfere with treatment success, such as socioeconomic challenges, comorbidities, or prior non-adherence to diet and/or pharmacotherapy, should
be identified and addressed before starting pegvaliase, but these factors do not in themselves prohibit success with pegvaliase.

Socioeconomic barriers and other challenges such as irregular dietary habits and food insecurity that may prevent lifestyle changes should be discussed before initiating pegvaliase.
Treatment initiation should be planned with the patient's upcoming life events in mind.

Treatment goals, patient expectations, and planned changes once efficacy is reached should be clearly defined upfront.

Induction/titration

Initiation of pegvaliase can be challenging in patients living in geographically remote areas. For these patients, it may be difficult to identify an appropriate location and to find and
educate local health care providers for the first injection.

e Each patient's titration and diet adjustments are unique; a flexible titration schedule that allows for adjustments when patients experience AEs can help avoid discontinuations.
While some patients show a reduction in blood Phe level very quickly after treatment initiation with few or no AEs, others require more than a year for an effect to become apparent.
Patients that experience hypersensitivity reactions early on can still achieve efficacy, but this may require prolonging the titration phase and/or concomitant medication use.
Patients and caregivers may have a difficult time distinguishing between acute systemic hypersensitivity/anaphylaxis and anxiety. From a safety point of view, it is best to react as if

the patient has anaphylaxis.

Maintenance

e To prevent issues with dietary changes, providers should keep in close communication with their patients, make any changes to diet slowly with specific recommendations of how to
increase protein, and avoid making assumptions about patients' understanding or goals for their new diet.
e Providers should continue to discuss injection site rotation with patients and have continued discussion around life events that might impact pegvaliase use during maintenance.

AEs: adverse events.

4.1.2. Evaluation of patient-specific factors

In this case series, treatment success was seen in patients across
different ages, previous PKU care, comorbidities, and socioeconomic
challenges, suggesting that these factors do not prohibit treatment with
pegvaliase. However, patients with socioeconomic difficulties, historical
non-adherence with treatment/diet, or significant psychiatric comor-
bidities must be individually assessed for willingness and appropriate-
ness before initiating treatment.

Psychological factors such as anxiety that may interfere with treat-
ment success should be identified, discussed with the patient, and in
some cases prophylactically treated before starting pegvaliase. Baseline
neuropsychological testing may be performed in the hour-long obser-
vational period directly following the first injection. Follow-up visits are
an opportunity to reassess patients' psychosocial health comprehen-
sively. For patients with neurocognitive or psychiatric issues, it may be
important to develop a “contract” with families, especially during the
titration period to optimize treatment success (case 4).

Additional factors that should be evaluated and discussed before
initiating pegvaliase are socioeconomic barriers and other dietary
challenges, such as irregular dietary habits and food insecurity, that may
hinder lifestyle changes (such as in cases 1, 2, 14, 15).

In addition, case 6 illustrates that treatment initiation should be
planned with the patient's life events in mind. This patient discontinued
pegvaliase when she started college as she feared significant side effects
while away from home. To avoid similar situations, HCPs should pro-
actively discuss the duration, expectations, and requirements of the in-
duction and titration period, as well as potential AEs, and how these may
interfere with the patient's plans during the titration period.

Finally, treatment goals, patient expectations, and planned changes
once efficacy is reached (e.g. discontinuation of sapropterin) should be
clearly defined during the pre-initiation period. Primary motivations for
pegvaliase treatment vary between patients. Some may be motivated by
the ability to eat a more normal diet, while others may want to be able to
think more clearly (resulting from improved Phe levels). It is recom-
mended to discuss the patient's dietary goals (e.g. decrease medical
food/formula, increase natural protein intake) before treatment is
initiated. Some patients may not wish to totally normalize diet or may be
hesitant to administer two injections a day (case 15). It can be helpful to
re-evaluate goals through the course of therapy, since goals can change
as experience evolves.

4.2. Induction and titration

4.2.1. Premedication

Premedication regimes have changed considerably over time and
vary from clinic to clinic. Some providers prescribe daily premedications
during titration even if no injection is given, and some consider dis-
continuing premedications once a patient has reached efficacy and had
not experienced hypersensitivity AEs for 1-2 months, with the plan to
resume if hypersensitivity events recur.

Regardless of the premedication regimen, all patients should be
counseled on potential side effects of premedications (e.g. sedation may
occur even with nominally non-sedating antihistamines); timing of in-
jections in the evening may therefore be preferred (case 7). If premed-
ication is started days before the first injection, the provider can assess
any AEs as related to the premedication, as opposed to those related to
pegvaliase, and adjust the specific premedication as necessary [12].

4.2.2. Initiation of pegvaliase in patients in geographically remote areas
Initiation of pegvaliase can be challenging in patients living in areas
geographically distant from the initial treatment site (case 3). For these
patients, it may be helpful to identify a local HCP who is able to provide
supervision for the first injection. This can be the patient's primary care
provider, or another specialty provider such as urgent care or a local
specialist (e.g. an allergist or oncologist) who is comfortable managing
hypersensitivity reactions and educated about the risk of and response to
anaphylaxis. It is important to make sure that any serious AEs experi-
enced are reported and can be managed adequately. Telehealth tools can
increase the cost- and time-efficiency of delivering care to remote areas.

4.2.3. Management of patients during titration

This case series clearly illustrates that each patient's management
needs during titration vary, depending on the occurrence of AEs, per-
sonal preferences, and emotional factors. Although AEs may present at
any time, most of the AEs that occur during titration, such as injection
site reactions and joint pain (arthralgia), are mild to moderate in
severity, and decrease in frequency and severity over time [6,7,13].
However, some patients may experience severe (e.g. anaphylaxis) or
atypical reactions. Patients with acute systemic hypersensitivity events/
anaphylaxis are overrepresented in this case series versus previous re-
ports [6,12] because the guidance shared on these cases is important as
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they require more specific and tailored care.

AEs related to pegvaliase and best practices for their prevention and
management have been described previously [8,13]. HCPs should not be
reluctant to increase the dosage of histamine receptor antagonists or
prescribe steroids to manage hypersensitivity reactions. Steroids are
typically administered over a short period of time, to minimize the ef-
fects of long-term use. Patients and caregivers may have a difficult time
distinguishing between acute systemic hypersensitivity/anaphylaxis
and anxiety (case 5); however, for patient safety, it is best to react as if
the patient is having an anaphylactic event in these cases. Managing
anxiety by setting proper expectations, offering counseling, and poten-
tially prescribing anxiolytics may help reduce drug discontinuation.

Pegvaliase treatment can be restarted and continued after anaphy-
laxis or other hypersensitivity reactions (after up to 1 week interruption
in this case series), but must be considered on a case-by-case basis. In the
EU, restarting treatment is contraindicated after severe anaphylaxis.
Patients who experience hypersensitivity reactions early on can still
achieve efficacy, although this may require prolonging the titration
phase and/or concomitant steroid use (case 13). Achieving efficacy may
take longer than 1 year and may require higher doses of pegvaliase. It is
important to acknowledge patient frustrations and fears until efficacy is
reached. Treatment efficacy is often not achieved until after hypersen-
sitivity symptoms abate (cases 9 and 13), but can also occur while the
patient is experiencing significant AEs (case 2). Having a “buddy”, either
a family member (case 1 and 2) or a friend, can be helpful in coping with
AEs, reinforcing instructions and staying adherent to the regimen.
Although the brothers in cases 1 and 2 had similar responses to pegva-
liase treatment, that is not always the case for relatives.

Twelve out of 15 patients in this case series remained motivated to
continue treatment and achieved efficacy (one patient did not yet
complete titration), despite the fact that nine of them experienced severe
hypersensitivity reactions. A flexible titration schedule that allows for
adjustments when patients experience AEs (i.e. waiting for reactions to
resolve before restarting therapy, building up tolerability before
advancing to a higher pegvaliase dose) can help avoid discontinuations
(cases 9, 10, and 12).

Because of the risk of AEs, travel plans during the titration phase,
especially long trips that involve air travel, should be discussed with the
patient ahead of time, to plan on timing of the pegvaliase dose in relation
to the flight, and to stress the importance of packing medications that
may be needed in case of an AE.

4.2.4. Monitoring blood Phe levels and diet

Time to therapeutic response is widely variable between patients,
ranging from only five weeks (case 4) to more than a year (case 13). As
blood Phe can drop early in some patients, checking levels more than
once a month (e.g. every 2 weeks) during induction and titration may be
considered. Based on case 11, we also suggest that waiting for two
consecutive blood Phe assessments before adjusting the pegvaliase dose
may avoid worsening of AEs in some cases.

Close follow-up by a dietitian during titration and maintenance can
help with dietary changes and with monitoring weight and body mass
index. Early identification and intervention may help prevent rapid
weight gain. Initiating dietary changes too early can lead to a “yo-yo”
effect in blood Phe levels (case 8).

4.3. Maintenance

4.3.1. Key issues for establishing a healthy, adequate diet

Many patients hope to control their blood Phe without maintaining a
Phe-restricted diet with pegvaliase. The case series highlights that pa-
tients' goals for their diet vary. Providers can assist patients with this
transition by understanding the challenges they may face when chang-
ing their diet. Once patients have achieved efficacy, they may not report
all dietary changes (case 14), because they either do not think they are
important or lack adequate information on protein sources. Patients may
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have difficulty liberalizing their diet in a healthy, sustainable way. Due
to unfamiliarity with intake of higher protein foods, they may experi-
ence early protein satiety, which could lead to catabolism and fluctu-
ating blood Phe levels (case 14). In some patients, dietary changes
enabled by pegvaliase may result in significant weight gain (case 7).
Providers should also be aware that patients may feel a loss of identity as
diet restrictions are lifted and may be anxious about getting enough
protein to prevent low Phe levels (case 10). Some patients may feel
overwhelmed with drastic changes in their diet or may face additional
pressure from family and friends to make changes to their diet during the
initial response.

To avoid issues with dietary changes, HCPs should maintain close
communication with their patients, make any changes to diet slowly and
with specific recommendations of how to increase protein, and avoid
making assumptions about the patient's understanding or goals for their
new diet. Patients need education on appropriate dietary protein sources
and help with healthy eating habits, starting at the time of initial
counseling and education for pegvaliase. Medical foods/formula should
be maintained until patients can adequately understand and meet their
new dietary protein needs, including foods of high biological quality
protein sources. Education on nutrition and cooking, with focus on
preparation of high protein foods, are imperative for pegvaliase re-
sponders. For patients with weight issues, standard weight loss tech-
niques, including weight loss clinics and pharmacotherapy, can be
considered and should be coordinated with the metabolic clinic with a
proactive approach.

4.3.2. Impact of pegvaliase on patients' lives

This case series underscores the potential for great improvements in
quality of life in patients achieving efficacy on a stable maintenance
dose. Cases 1 and 2 who had severe socioeconomic challenges reported
improvements in neurocognitive and executive function after achieving
efficacy. Both brothers received work promotions and, as a result, had
better access to food. Other patients showed improvements in studying
abilities (cases 8, 12, and 14) (Supplement). Case 4 who had severe
functional impairments at baseline was able to perform his own in-
jections and to drive independently; he also became more independent
and social. Other patients felt less irritable and had better focus and
more energy (case 7), reported improved quality of life from being able
to eat a more normal and spontaneous diet (case10), were able to set and
achieve personal health goals (case 11), or noted improvements in
overall mood (cases 13 and 15).

4.3.3. Ongoing care during maintenance

Several cases underscore the importance of ongoing follow-up of
patients during maintenance. Case 12 shows that if unexpected spikes in
blood Phe levels are observed in a patient who has responded to peg-
valiase, it may be useful to inquire about locations and technique of
injections in addition to exploring other factors such as changes in diet
or illness. Injecting into areas with dense scar tissue (e.g. when the pa-
tient is not rotating injection sites) may limit the dose that enters the
patient's bloodstream. Therefore, assessing rotation of injection sites
during follow-up visits, as well as offering training to provide more in-
jection site options is important. Patients may also experience blood Phe
levels below 30 pmol/L that are not associated with an increase in AEs.
In clinical trials, low blood Phe resolved in the majority of subjects with
either increased natural protein intake and/or dose adjustments [14].
One patient in this series (case 10) experienced hair loss from telogen
effluvium related to low blood Phe that resolved within a few months
due to a minor increase in blood Phe after intact protein was increased.

Providers should have continued discussion with patients around life
events that might impact pegvaliase use during maintenance, e.g. about
birth control and pregnancy plans for women of childbearing years.
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4.4. Limitations

The cases presented here do not represent all potential clinical sce-
narios, nor do the recommendations provided address all challenges
which may be encountered when using pegvaliase. These cases and
commentary are intended to supplement published clinical trial results,
until additional data from registries and independent research can be
made publicly available.

5. Conclusions

This case series collects the initial experiences of HCPs from across
the US with significant experience in treating adults with PKU with
pegvaliase. Until further evidence from registries and independent
research become available, the data and proposed recommendations
presented herein can be a valuable resource for HCPs to support
appropriate management of patients receiving pegvaliase. The very
early qualitative data presented here can lead to future, more statisti-
cally rigorous studies with larger patient numbers on the impact of
pegvaliase on diet, quality of life, and psychiatric and cognitive
measures.
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