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Adults with PKU
Back to diet — and new therapies

Charlotte Ellerton
Charles Dent Metabolic Unit
National Hospital for Neurology and Neurosurgery
Queen Square, London

c.ellerton@nhs.net



mailto:c.ellerton@nhs.net

HOSPITAL

—_————— ke e

T

==

* One of 12 adult centres in the
UK

 Referrals accepted from all over
South of England

+ Adult I[EM centre

% Outreach clinic (held at a
different hospital 3-4 times per
year)
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« Multidisciplinary outpatient clinics — 8-10 per week

« Oneto one dietary education sessions/group education
« Telephone consultations

 Telephone and email follow up

 No dedicated admission/inpatient beds
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Access to treatment — UK

Public healthcare system

All dietary treatment is fully funded —
Patients may pay £10 (€10-12) per month
for up to 50 units of low protein foods
and all protein substitute

No cost to attend clinics or be admitted

e S Deﬁnilli;?tof one | Suggested weight of 1 unit
Biscuits/biscuit bars 1 pack Up to 200g
Bread/bread rolls 1 pack Up to 600g
Breakfast cereals 1 box or pack Up to 400g
Cakes/breakfast bars/dessert powder mixes | 1 pack Up to 300g
fjelly powder/ chocolate substitute spread
Cheese sauce mix 1 pack 225g dry powder
Crackers/crispbread /mini crackers 1 pack Up to 200g
Croutons/ breadsticks/savoury snacks
Egg replacer/egg white replacer 1 tub/box Up to 500g
Energy bars (Vitabite or Chocotino) 1 pack 1 pack
Flour mix/cake mix/waffle mix 1 packet Up to 500g
Pasta/Rice 1 pack Up to 500g
Pasta pots / potato pots/pasta in 1 pack Up to 300g
sauce/XPots
Pizza bases 1 box Up to 500g
Readymade desserts 1 pack Up to 500g
Sausage/burger mixes/fish substitutes 1 pack/box Up to 360g dry powder

One sachet not the

same as one box
Soups 1 box 112g dry powder
Yoghurt substitute 1tub 400g

PLEASE NOTE: The above units are intended as o guide only as package size Is variable.

Any pack size greater than the suggested weights should be estimated as more than 1 unit.

Difficulty in obtaining high cost “orphan” drugs for rare diseases - such as

BH4 (Kuvan)

Currently BH4 (Kuvan) not available in the UK
Can be very frustrating for patients and clinicians
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Lifelong treatment for PKU

« Treatment for life recommended for PKU (van Wegberg et al, 2017)

« Historically some adults would have been advised to stop treatment in
late childhood or as adolescents

 Young adults may stop taking treatment — particularly if not felt to be
effective or due to other social pressures

* Perception that the benefits of diet do not outweigh the effort required

« May be strong feelings of fear, guilt or anxiety related to discontinuing
or not following treatment



=:‘;-t:l.ﬂﬂ.-'
HOSPITALS .=
St e =

Maintaining
phenylalanine
levels in range

Restricting Taking protein
protein intake substitutes
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Adherence

33% of people in a German population sample “repeatedly fail to follow their
doctor’'s recommendations regarding pharmacological treatment” and 25%
describe themselves as “fully adherent” (Glombiewski et al., 2012)

In 2005, 80% of American adults adhered to recommendations about smoking,
20% to recommendations about fruit and vegetable consumption and physical
activity, 5% to all three (Miller et al.)

Information-related: understanding of condition, of treatment, of managing
difficulties

Ability-related: managing complexity of treatment, managing practical
aspects, negative effects, lifestyle factors

Motivation-related: beliefs, fears, attitude towards HCPs/services

Slide content from Dr Lynne Aitkenhead



— =K R

HOSPITALS = .ol

L]

e T et e ey 1

Returning to diet as an adult

« Autonomy & choice

 Possible belief that less treatment needed as adults

« Difficulty in self-identification of poor metabolic control
 Mental health

Employment/shift patterns

« Weight management

« Co-morbidities

 Poor palatability of dietary products

 Products not designed to meet adult-specific needs
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Dietary treatment needs — adults
Palatability
Convenience
Choice
Volume
Calories
Overall health
Availability and transition
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Challenges — adults
Doing diet “yourself”
Living away from home — university, travelling
Other commitments — work/families
Disordered eating
Influence of childhood treatment on dietary preferences
Weight management
Pregnancy
Comorbidities
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Doing diet “yourself”

« Can be difficult
« Some people struggle with organisation and planning meals
« Confidence with cooking is important

« May need to prepare separate meals for partner/family and own
children

« Some people may have little support

 Need reasonable literacy and numeracy skills to read labels and
calculate grams of protein/fat etc

 Not everyone will have a beautifully balanced, varied Instagram-able
diet (and that’s OK!)
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Comorbidities

« EXxpected as people age

 Consistent data regarding overweight and obesity amongst PKU
population — especially in females

« Recent studies seem to suggest increased cardiovascular risk

* Insurance database studies indicate increased risk of multiple
comorbidities amongst adults with PKU

 Important to ensure the diet is balanced and doesn’t worsen health
 No published PKU-specific health programmes or strategies



ar

Fila .

- = = Ghyoaro 11T BI-F'-'E".-'""'"' KETONE BODIES

——— = ——— LR O e e

5 ?__77—::‘:_\:—_ . Achione LOM By
Ry = L O -

— J_'D«-Cl}—- = P FaE .1Ih A11n -
Lujar ' - =

Bycemea | ] E5-TE
e —— 2R gl esrol 1138 210

Managing comorbidities

« Discuss with patients
« Weight loss when returning to diet is possible

« Identify and address concerns from childhood e.g. avoiding artificial
sweeteners, promoting calories

« Offer lower calorie protein substitute

« Encourage dietary protein from nutrient dense sources e.g.
wholegrain carbohydrates, vegetables

« Healthy eating principles —reduce saturated fat, increase fibre, limit
added sugars

« Importance of exercise
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Potential difficulties in returning to diet

Uncertainty
surrounding

Lack of perceived
motivation benefit(s)

Financial

barriers
Limited self

efficacy
Fear or anxiety
about lack of
sSuccess

Memories of diet
as a child —
products/foods

Other
commitments —
work/families
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Assessing outcomes:

May help patients identify benefits to being on diet
Objective measure(s)

Neuropsychological assessments (pre- and post-diet)

MRI

Self-completed questionnaires — mood, fatigue, overall QOL
Patient reported changes

Impact on day to day living
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“So, what do you think about returning to diet?”

« Important to have structured assessment
* Need to establish motivation

« Consider social context

« Identify potential barriers

« Manage expectations

 Recognise feelings of guilt or fear

« Explore efforts to return to diet in the past



Patients may feel pressure to be “on diet”

Not for healthcare professionals to decide if it is right for them
Recognition that relapse is very likely — in any behaviour
change approach

Supporting patient to decide if it is the right time

Do they feel willing and able to commit right now?

What other support can be offered?

Information-related: understanding of condition, of treatment, of managing
difficulties

Ability-related: managing complexity of treatment, managing practical
aspects, negative effects, lifestyle factors

Motivation-related: beliefs, fears, attitude towards HCPs/services
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 Recognise that setbacks will happen

« Tryto use as atool for reflection and learning
 Accessing support to become more resilient
« Encourage patients to be kind to themselves
« Challenging unhelpful thoughts:

Example

Slide content from Dr Lynne Aitkenhead
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Molecular Genetics and Metabolism Reports 16 (2018) 39-45

Contents lists available at ScienceDirect

Molecular Genetics and Metabolism Reports

journal homepage: www.elsevier.com/locate/ymgmr

Living with phenylketonuria in adulthood: The PKU ATTITUDE study N

Chiara Cazzorla®, Giulia Bensi”, Giacomo Biasucci”, Vincenzo Leuzzi®, Filippo Manti®,
Antonella Musumeu Fr1n(,esw Papadia®, Vera Stopplom , Albina Tu.m.moloc,
Marcella Vendemiale®, Giulia Polo”, Alberto Burlina™

? Division of Inherited Metabolic Diseases, Reference Centre Expanded Newborn Screening, Department of Woman's and Child's Health - University Hospital, Padova, ltaly
© Department of Pedintrics and Neonatology, Regional Referral Clinical Centre for IMD, Guglielmo da Saliceto Hospital, Piacenza, lualy
© Department of Human Neuroscience, Child Newrology and Psychiatry - Sapienza University, Rome, Italy
< Division of Child Neurology and Psychiatry, Riuniti Hospital Marche Nord Pesaro, Fano, ltaly
© Department of Metabolic Diseases, Clinical Genetics and Diabetology, Giovanni XX1II Children's Hospital, Bari, Italy

 42% of adults ‘claimed full adherence’ to treatment

« Difficulty in taking protein substitutes associated with socialising,
travelling, palatability and embarrassment

« Positive factors promoting adherence include regular biochemical
monitoring, regular clinic visits and information
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In PKU, life-long, systematic follow-up is recommended independent of the
degree of adherence and (non-) treatment choice, to screen for long-term
complications at any life stage, and provide appropriate support to patients
(Van Wegberg et al, 2017)
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Molecular Genetics and Metabolism Reports 23 (2020) 100571

Contents lists available at ScienceDirect

Molecular Genetics and Metabolism Reports

ElL.SEVIER journal homepage: www.elsevier.com/locate/ymgmr

Strategies to engage lost to follow-up patients with phenylketonuria in the M
United States: Best practice recommendations e

Jennifer Beazer”, Jane Breck”, Caroline Eggerding™*, Patricia Gordon", Stephanie Hacker®,
Amie Thompson’, The PKU Lost to Follow-Up Recommendations Group

1. Ensure patients are aware of current treatment GUIDELINES for PKU

2. Communicate to patients any NEW TREATMENT and diet options as they become available for PKU
3. Consider the NEUROPSYCHOLOGICAL AND NEUROCOGNITIVE aspects of PKU

4. PRIORITIZE motivated LTFU patients

5. Explore new approaches of OUTREACH to LTFU patients

6. Formalize approaches to TRACK and/or identify PKU patients

*LTFU — lost to follow up
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Returning to diet —
Charles Dent Metabolic Unit
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Key topics addressed during dietary education sessions

Explanation of principles of phenylalanine restricted diet

Provision of phenylalanine exchange list

Information regarding exchange free foods

Education regarding label readings and calculation of exchanges from information on
food labels

Meal planning

Tasting of protein substitutes and discussion of properties (dose, calories, sugar)
Trialling specialist low protein products

Determining monthly prescription requirements for protein substitutes and specialist
low protein products

Discussion of home delivery services available

Advice on managing prescription costs or use of a prepayment certificate

Practical cookery using specialist low protein products

Supermarket visit

Advice and tips for eating out or managing travel and holidays

Tailored education related to clinical need (e.g. advice regarding weight management)
Teaching on performing bloodspots (provided by clinical nurse specialist)
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Patient | Age | Baseline Reason for AA/GMP | Started | Time

(yrs) phe return to diet diet | on diet
(umol/L)
1 32 1277 Improved GMP Yas - 5
concentration, clarity phased months
of thinking
2 44 1729 ‘Brain fog’, GMP Yes - 2
concentration & phased months
attention
3 30 1696 Mood GMP No -
(anger/irritability),
eczema
4 30 1348 Gradual preparation ~ GMP No )
for pregnancy
5 36 1541 Concentration, GMP Yes 8
fatigue, eczema months*
6 56 1326  Fatigue, IBS, stammer  GMP Yes - 2 weeks
phased
7 28 1675 Mood & anxiety GMP Yes 8
months*
8 33 1524 Concentration, GMP Yes 10
fatigue, pregnancy in TG
future
9 46 1490 Restless legs, foot AA Yes 12
dystonia months*
10 40 1486  Fatigue, concentration GMP Yes 14
months*
1 83 1786  Performance at work, AA No -
concentration &
attention
12 30 981 Concentration, GMP No _
attention, mood &
anxiety
13 18 1250 Aware of diet for life AA Yes 4
recommendation, months*
future diet for
pregnancy
14 35 1980 Anxiety, weight loss, GMP Yes 3
preparing for months*
pregnancy
15 29 1474  Fatigue, concentration GMP + No _
AA
16 46 1358  Fatigue, concentration ~GMP Yes 4

months

Mean phe
on diet
(umol/L)

912

900

562

1237

1029

641

596

890

785

730

620

from
baseline
(%)

Patient-
reported
changes

on diet

Nil reported

Reduced brain
fuzziness

13kg weight
loss, more
energy
Increased
headaches &
anxiety on diet
Nil reported

Reduced
anxiety &
increased
confidence,
clearer mind
No change to
foot dystonia

Patient unsure
of any

Nil reported

Nil reported

Improved
fatigue, overall
wellbeing
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New therapies
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(New) therapies:

BH4
Pegvaliase
Gene therapy
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BH4 in pregnancy

Molecular Genetics and Metabolism 127 (2019) 1-11

Contents lists available at ScienceDirect
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Review article
International best practice for the evaluation of responsiveness to
sapropterin dihydrochloride in patients with phenylketonuria s

Ania C. Muntau®, Darius J. Adams”, Amaya Bélanger-Quintana®, Tatiana V. Bushueva®,
Roberto Cerone®, Yin-Hsiu Chien’, Ana Chiesa®, Turgay Coskun", Javier de las Heras',
Francois Feillet, Rachel Katz", Florian Lagler', Flavia Piazzon™, Fran Rohr”,

Francjan J. van Spronsen”, Paula Vargas®, Gisela Wilcox®, Kaustuv Bhattacharya™*

Sapropterin dihydrochloride treatment should be considered in pregnant women with
PKU if:

- they are unable to achieve a blood Phe concentration <360 umol/L with dietary
management OR

- they are already on sapropterin dihydrochloride, which had been started prior to
becoming pregnant, and request to continue taking this medication during pregnancy



=|==:~?-:_::‘__——\_-_\.—:-___Tﬁu& -
HOSPIT ALS =i~

. TRy ssnol T1d8 27

e T et e ey |

Pegvaliase (PALYNZIQ™)

« PEGylated recombinant [Anabaenavariabilis] phenylalanine ammonia
lyase [PAL]

 Enzyme replacement/substitution therapy

« Administered via subcutaneous injection

« Currently only licensed for adults

 Not indicated for pregnancy

 Authorised by European Medicines Agency in May 2019

« May take > 12 months to achieve treatment response (Thomas et al,
2018)

« Not everyone responds
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Special Article | Open Access | Published: 14 December 2018

Evidence- and consensus-based recommendations
for the use of pegvaliase in adults with
phenylketonuria

Nicola Longo MD, PhD ™ David Dimmock MD, Harvey Levy MD, Krista Viau PhD, RD, Heather Bausell RD,
LDN, Deborah A. Bilder MD, Barbara Burton MD, Christel Gross RN, Hope Northrup MD, Fran Rohr M5, RD,
Stephanie Sacharow MD, Amarilis Sanchez-Valle MD, Mary Stuy MD, Janet Thomas MD, Jerry Vockley MD,
PhD, Roberto Zori MD & Cary O. Harding MD

Genetics in Medicine 21, 1851-1867(2019) | Cite this article

4377 Accesses | 11 Citations | 14 Altmetric | Metrics

“The goal of pegvaliase treatment, therefore, is to provide life-long maintenance
of blood Phe concentration as low as possible (concentrations of 31—
120 umol/L should not be regarded as too low) while normalizing diet”
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Table 4 Guidance statements and evidence grades: considerations for dietary management

From: Evidence- and consensus-based recommendations for the use of pegvaliase in adults with phenylketonuria

Guidance statement(s) Evidence grade

Patient education, monitoring, and supplementation requirements

1. The dietitian should counsel the patient to encourage a consistent diet
with adequate protein intake from medical food and intact protein (z0.8 g D {(Opinion of the SC, based on their experience in the clinical trial program)
protein/kg/day) during introduction and titration of pegvaliase

2. The dietitian should discuss with the patient the importance of maintaining
a consistent diet to determine response to pegvaliase and to maintain blood
Phe concentrations within the desired range while they adapt to the
treatment

D (Opinion of the SC, based on their experience in the clinical trial program)

3. Patients who are responding to pegvaliase and are transitioning to a
normal diet should be educated on how to introduce high-protein foods into | C (Extrapolation from studies in other therapy areas)
their diet

D {Although there is good evidence that Tyr supplementation increases blood Tyr levels in
4. If postprandial blood Tyr is repeatedly <30 pmol/L, consider supplementing = patients with PKU, it is not clear whether this translates into improved cognitive processing

with Tyr and neurological outcomes; there was mixed opinion among the SC on the benefit of this
approach)

5. Consider use of multivitamin, calcium, iron, vitamin Bz, and biotin D (Based on results of one level 4 study and opinion of the SC, based on their experience in

supplements for patients with inadequate nutrient intake the clinical trial program)

PKU phenylketonuria, SC Steering Committee.
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Important to clarify with patients what an ‘unrestricted diet’ looks like to
them

What are their goals? What would they like to eat?
Potential for weight gain
May not naturally progress to balanced diet

Education and support
Need for protein supplements?
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Gene therapy

Currently in clinical trials

If effective, would potentially be curative
Can only be offered from adolescence
Safety for pregnancy?

Will require long term dietary changes to maintain nutritional status



E or
FATTY ACID ) iycaros 2117 2 byoesn - e TONE BOGIES

EENE O] e - =

Acoione LOH Butymaie

HOSPITALS, =" e NSRS A N
0 vl LR o a1 BT B st T, .
i :H_E-n,_-=-ﬂ--'_-- _-_ __________ rreemsoseneeaoes e [ [ =

What can we learn from BH4?

Research | Open Access | Published: 30 October 2018

One-year follow-up of B vitamin and Iron status in
patients with phenylketonuria provided
tetrahydrobiopterin (BH4)

JIMD Reports - Case and Research Reports, 2012/6 pp 31-40 | Cite as

Nutritional Changes and Micronutrient Supply in
Patients with Phenylketonuria Under Therapy with
Tetrahydrobiopterin (BH,)

Authors Authors and affiliations

A, G. Thiele, J. F. Weigel, B. Ziesch, C. Rohde, U. Mitze, . Ceglarek, J. Thiery, A. 5. Miller, W. Kiess, 5_ gehlo

“If nutritional status deteriorates e.g. obesity or development of nutritional
deficiencies, discontinuation of BH4 treatment should be considered” (vanWegberg
et al, 2017)
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All new therapies likely to present dietary challenges

Metabolic control may become secondary priority to overall nutritional
status

Treatment adherence issues?
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PKU - dynamic field requiring response to new demands

Dietary treatment
Will play a key role in PKU for many years to come
Treatment needs are different in adulthood
Alternative treatments are changing dietetic needs
Full extent of adult needs have not yet emerged

Many opportunities for future
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