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Abstract: There is an increasing number of adults and elderly patients with phenylketonuria (PKU)
who are either early, late treated, or untreated. The principal treatment is a phenylalanine-restricted
diet. There is no established UK training for dietitians who work with adults within the specialty
of Inherited Metabolic Disorders (IMDs), including PKU. To address this, a group of experienced
dietitians specializing in IMDs created a standard operating procedure (SOP) on the dietetic manage-
ment of adults with PKU to promote equity of care in IMD dietetic services and to support service
provision across the UK. The group met virtually over a period of 12 months until they reached 100%
consensus on the SOP content. Areas of limited evidence included optimal blood phenylalanine
reporting times to patients, protein requirements in older adults, management of weight and obesity,
and management of disordered eating and eating disorders. The SOP does not include guidance on
maternal PKU management. The SOP can be used as a tool for training dietitians new to the specialty
and to raise the standard of education and care for patients with PKU in the UK.

Keywords: phenylketonuria; adult phenylketonuria; standard operating procedure; inherited metabolic
disorders; dietary management; phenylalanine; protein substitute

1. Introduction

Phenylketonuria (PKU) is an autosomal recessive disorder of protein metabolism that
is caused by a deficiency of phenylalanine hydroxylase, the enzyme which metabolizes
the amino acid phenylalanine to tyrosine. The incidence in the UK is 1 in 10,000 [1], with
regional variations. Individuals are recommended to follow a lifelong phenylalanine-
restricted diet, supplemented with a low-phenylalanine protein substitute [2,3] to protect
the brain from the toxic effect of elevated phenylalanine. In the UK, PKU is detected
through neonatal screening, which began in 1969.

Neonatal screening and subsequent early diagnosis and initiation of treatment have
changed the outcome of PKU [4], enabling the affected individuals to reach their full
cognitive and intellectual potential. The healthcare and social-care savings are highly
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significant, as individuals do not need institutional care. Those with late-treated PKU
are more likely to require special community care packages [5]. The burden of dietary
treatment to individuals and carers cannot be underestimated [6–9].

A range of cognitive sequelae are seen in some patients with PKU [10–12]; however,
the impact of current phenylalanine levels compared to historical childhood control is
still uncertain [3]. There are variations in reported psychosocial outcomes for adults with
PKU and indications that partial adherence to treatment negatively impacts on quality of
life [8,10].

Dietitians play an important role in helping patients access and achieve effective
treatment for PKU. There are several established metabolic centers across the UK that are
dedicated to supporting adults living with an inherited metabolic disorder (IMD), including
PKU. The needs of adults living with PKU are considerably different from those of pediatric
patients, and these change over time as individuals become older. Research has indicated
that transition of patients with PKU to adult services is successful with maintenance of
metabolic control and high levels of patient engagement [13,14]. Adult clinics also support
up to 23% of patients who are not following dietary treatment [15], usually because they
maintain phenylalanine levels within target range without treatment (hyperphenylalanine-
mia) or the dietary treatment was discontinued in childhood by medical teams prior to
life-long treatment recommendations. There are adult patients who recognize the benefits
of maintaining lower phenylalanine levels but find it too challenging and impractical to
sustain dietary treatment. Maintaining contact with this group of patients is important
to monitor clinical outcome; to ensure good overall nutritional status; and to keep them
informed of any treatment recommendation changes, new research, and developments.
A number of adults with PKU choose (and are supported) to restart dietary treatment
after a period of discontinuation in adolescence and/or adulthood [16]. Adults with PKU
are a highly heterogeneous patient group in terms of treatment history, which includes
late diagnosed and late treated, untreated, early treated who have stopped treatment at
different stages in childhood, and early and continuously treated patients. This variability
in treatment exposure may be reflected in a spectrum of different cognitive, co-morbidities,
and life outcomes in adults with PKU attending metabolic clinics.

Dietitians working in the field of adult IMD have scarce access to formal specialty
training. Few rotational or dietetic training posts exist within the UK, and therefore
identifying the need for and creating a Standard Operating Procedure (SOP) forms part of
the standardization of training and dietetic care for adults with PKU. Within the British
Inherited Metabolic Disease Group-dietitians’ group, there is a subgroup for adult dietitians.
The adult dietitians group meets to specifically discuss dietetic management, develop
resources, and arrange adult-focused education and training events to support learning
and development within the specialty.

The publication of the first European PKU guidelines in 2017 set out clear standards
for care, including for adults with PKU [2,3]. The guidelines explicitly state the need
for adult metabolic services that are staffed by healthcare professionals with training in
this specialty.

Standard Operating Procedures set out clear guidance about what needs to be achieved
to support best practice, ensure transparency, and reduce ambiguity [17]. The aim of this
dietetic SOP is to outline the role of the dietetic team in treating adults with PKU. The
dietitian is an autonomous practitioner, and this SOP does not replace the dietitian’s
decision-making about the care of each individual patient, using evidence and his or her
clinical judgment [18]. Dietitians have unique skills to counsel regarding dietary care.
This document defines the standards of care that should be offered to all adults with PKU
attending specialist care in the UK to ensure equity. This was guided by the first publication
of the European PKU guidelines [2,3].
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2. Materials and Methods

Eight experienced Dietitians specializing in the care of adults with IMDs in the UK
met regularly over 12 months (September 2020–September 2021) to discuss the best practice
in PKU care in the UK and to create the SOP. The SOP was based on the European PKU
guidelines [3] and clinical expertise. Meetings were held virtually for one hour every
1–2 months, with a total of nine over one year. After each meeting, the draft SOP was
emailed to all group members who reviewed and commented on this before the next
meeting. All ideas and opinions were discussed at the following meting and adjustments
made to SOP after 100% verbal consensus at each stage.

This SOP was based on existing SOPs at individual centers which were reviewed and
further developed, and then a 100% consensus gained within the group in the meetings.
The core group consisted of experienced IMD dietitians working in England and Scotland,
and comments were sought from dietitians working in Wales and Northern Ireland to
ensure that the whole of the UK was represented.

Once written, the SOP was reviewed by seven adults with PKU via an anonymous
online survey, the British Inherited Metabolic Diseases (BIMDG) dietitians’ group, the
BIMDG committee, and the National Society for PKU (NSPKU). Feedback was provided
and the SOP adapted as required.

The following areas were discussed: (1) glossary, (2) scope, (3) clinical SOP intro-
duction, (4) aims and objectives of the SOP, (5) duties of the adult IMD dietitian, (6) SOP
delivery and implementation, and (7) monitoring and assurance. In Appendix A, the sec-
tion on SOP delivery and implementation examines dietetic assessment and interventions
for adults with PKU. These sections include additional adult-specific areas, such as weight
management and obesity, eating disorders or disordered eating, and patients who have
discontinued dietary treatment.

A separate SOP for maternal PKU will be developed in the future.

3. Results

The full SOP is given in Appendix A.
This SOP addresses the standards of dietetic care and intervention for adults with

PKU. The aspects of care described in the SOP include the following:

• Aims of dietetic care.
• Dietetic assessment for patient on and off treatment.
• Interventions, including the following:

• Protein substitutes.
• Avoidance of foods high in phenylalanine.
• Prescribed special low-protein foods, e.g., low-protein bread or pasta.
• Importance of including naturally low-protein foods, such as fruits and vegetables.
• Specific considerations for females.
• Adults not on treatment.
• Those returning to diet.
• Late treated PKU starting back on diet.
• Weight management/obesity.
• Eating disorders.
• Blood phenylalanine monitoring.
• Nutritional blood biochemistry/nutritional status.

• Patient follow-up.
• Dietetic contact with patients between outpatient appointments.
• Signposting to other services.
• Discharge or transfer from service.
• Outcome measures.
• Resources.
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Variance from the European guidelines [3] occurred where differences in practice
across the centers was evident or barriers existed to implementation of the guidelines.
Areas requiring further consideration and research included the timescale of informing
patients of their phenylalanine blood results, protein requirements, and the inclusion of the
assessment and management of disordered eating and eating disorders.

It was agreed that dietitians should report blood phenylalanine results within three
days of receipt from the hospital laboratory. All members of the group shared their
experience of managing patients with PKU who described disordered eating behaviors.
The SOP therefore includes guidance on the identification of disordered eating and eating
disorders, provision of support, and signposting to other services if an overt eating disorder
was suspected.

It is recommended that the SOP is reviewed every 3 years or is updated within
6 months if any new evidence or guidance is published that necessitates a change in
practice. The authors also recommend that all services should perform an annual audit by
using a representative sample of patients, using this SOP as a benchmark.

4. Discussion

This PKU Adult dietetic SOP is a practical interpretation of the European PKU guide-
lines [3]. It helps the adult IMD dietitian to translate and further develop the guidance into
care in the UK. This document is the first consensus SOP for the dietetic management of
an IMD in adults in the UK. Its purpose is to promote care equity for patients with PKU,
followed up in IMD dietetic services across the UK and to support service provision. It can
be used as a tool for training dietitians new to the specialty.

Patient-centered care is important to build positive dietitian–patient relationships.
These relationships enable problem-solving, engagement in care, and earning of patient
trust [19]. Working in collaboration with patients and carefully considering their beliefs and
values will help guide shared decision-making between the dietitian and the patient [18].
The World Health Organization defines patient-centered care as care that which “meets
people’s expectations and respects their wishes” [20]. The dietitian can use the SOP as a
treatment guide whilst maintaining patient-centered care at the forefront of management.

To provide holistic nutritional care, the SOP examines aspects of care specific to adults
with PKU, including protein intake, weight management and obesity, eating disorders or
disordered eating, non-dietary treatment, and patients lost to the service and co-morbidities.

Calculation of protein requirements

The calculation of protein requirements for adults with PKU was considered (Table 1).
There are two components: (1) calculation of total protein requirements and (2) calculation
of the dose of protein substitute required (which usually provides 52–80% of the total
protein intake for a person with PKU treated with a phenylalanine restriction only [21]).
The level and type of physical activity undertaken by individuals when calculating their
protein requirements should also be considered.

The European PKU guidelines propose “providing an additional 20% of L-amino acids to
compensate for the ‘digestible indispensable amino acid score’ and also a further 20% of L-amino acids
to optimize their impact on blood Phenylalanine control” [3]. The incremental factors serve to
compensate for the reduced uptake and utilization of amino acids from protein substitutes
and offer metabolic benefits from the large neutral amino acid (LNAA) content. The above
refers to protein substitutes derived from L-amino acids, and there may be differences in
protein utilization with casein-glycomacropeptide (C-GMP) protein substitutes [22].

Minimum protein requirements are commonly derived from “safe levels” of protein
intake [23] that are age-specific until the age of 19 years and then remain constant over the
adult lifespan. In a recent review paper, Firman et al. [24] suggests that this may not be
suitable for older adults with PKU with higher demands for protein associated with ageing.
More research is needed to understand optimal protein needs for adults at different life
stages and to investigate the body composition of older adults with PKU.
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Given the awareness of overweight and obesity amongst adults with PKU [25], it
is recommended that protein requirements be based on ideal body weight [3,26]. It is
also important to consider patient tolerance of higher doses of protein substitute and the
energy balance implications of additional calories supplied at higher prescribed doses of
protein substitute.

Table 1. Outlining different ways of calculating protein requirements in adults.

Parameter Evidence
Supporting

Protein Requirement
Recommendations

1 Safe protein intake per kilogram
of body weight per day [23] 0.83 g/kg/day

2 Reference nutrient intake for
protein [26] 0.75 g/kg/day

3
Use of Indicator Amino Acid
Oxidation Method for protein

requirement calculation
[27] 0.93–1.2 g/kg/day

4
Appropriate protein

requirements for older adults
(> 65 years)

[26,28] 1.2–1.5 g/kg/day

5 Protein requirements for injury
and disease (adults) [28] 1–1.5 g/kg/day

6 Appropriate protein requirement
adjustments for obesity [3,28]

BMI > 30–75% of calculated
requirements for actual body weight

BMI > 50–65% of calculated
requirements for actual body weight

Weight management and Obesity

In 1982, White et al. [29] observed an increased likelihood of an increased body mass
index (BMI) in children with PKU. Since then, several studies have found the female PKU
population (both adults and children) to have increased levels of overweight and obesity in
comparison to the general population [25,30,31]. In a recent systematic review, Rodrigues
et al. [32] conducted a meta-analysis and found that the BMI of patients with PKU was
similar to their healthy controls; however, a subgroup of patients with classical PKU had a
significantly higher BMI. The meta-analysis dataset included both adults and children; the
age range was between 0.2 and 52 years. The authors also noted a trend towards a higher
BMI in females with PKU in all studies with male and female datasets.

Interestingly, it has been noted that LDL cholesterol and other biomarkers of increased
cardiovascular risk that may be increased in obesity are not elevated in patients with PKU.
In fact, studies have shown biomarkers of cardiovascular risk, including LDL cholesterol,
were reduced in healthy participants with PKU [33,34]. It is not currently known if the
decreased levels of cardiovascular biomarkers in PKU confers a protective effect against
cardiovascular events in the PKU population.

The likelihood of a patient with PKU being overweight or obese does not correlate
with choice of protein substitute [35] and may be associated with treatment adherence.
Cammatta et al. [31] observed no correlation between treatment adherence and prevalence
of obesity in Brazilian patients with PKU. However, in UK patients over 16 years old, high
phenylalanine levels were found to correlate with obesity [36]. Cammatta et al. [31] also
observed that 94% of patients with PKU were sedentary.

It is important that the need for weight-management advice, including advice around
exercise and activity, is considered within the dietetic-assessment process for all patients
with PKU. Further work is needed to monitor the incidence of overweight and obesity
and identify the underlying causes in all patients with PKU. Referral to specialist weight-
management services (with appropriate support from the IMD dietitian) may be indicated.
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Bariatric surgery is also possible for adults with PKU who meet the referral criteria; however,
careful consideration is needed for both pre- and post-operative management to ensure
that a phenylalanine-restricted diet can be maintained.

Disordered eating and eating disorders

Disordered eating and eating disorders occur in adults with PKU. Disordered eating is
described as eating behaviors that are lower in severity and intensity than that of an eating
disorder. However, both can have an impact of everyday life of the adult with PKU.

The occurrence of eating disorders is recognized in the European Guidelines for
PKU [3], but due to the paucity of the literature, they could only recommend that this
area required further study. The prevalence of eating disorders self-reported in the PKU
patient population is significantly higher than in the general population [37]. Patients with
disordered eating are also at a greater risk of developing eating disorders and should have
early referral to specialists in psychology and dietetics [20].

Studies also suggest that patients with poor metabolic control are more likely to
exhibit symptoms of disordered eating and may be more at risk of developing eating
disorders [21,38]. In adolescents and adults with PKU, the occurrence of eating disorders
has not been systematically reviewed and is under-reported, so it may not be detected and
treated [3].

Disordered eating patterns may be common in patients with PKU without their having
an overt eating disorder; regular health-professional support, especially from a psychologist,
may provide some measure of protection [3]. Contact with the patient’s general physician
and signposting to local support agencies may be warranted as appropriate.

Diagnosing an eating disorder in a patient with PKU is challenging. Existing validated
tools for eating disorders may not be appropriate for in individuals with PKU, as they often
answer questions differently, due to their prescribed dietary treatment. This can produce
false positive or low sensitivity at identifying an eating disorder [38]. Another challenge is
the treatment of PKU versus the treatment of the eating disorder. The treatment of PKU
involves a low-protein diet which restricts foods high in protein. This is at odds with
the treatment of eating disorders such as anorexia nervosa, where the aim of treatment
is to remove the self-imposed restriction of food. Regarding referral and treatment of an
overt eating disorder, appropriate national guidelines [39,40] and/or local policies should
be followed.

It is important that IMD dietitians support individuals with PKU diagnosed with an
eating disorder and work in close liaison with dietitians specializing in eating disorders
and the wider MDT in a shared care approach. The eating-disorders team is unlikely to
have any experience in managing PKU.

Reporting Blood Phenylalanine Concentrations

The NHS England Specialist Services Quality Dashboard for IMD Services [41] directs
laboratories to report results within three days of receipt. The European guidelines [3]
advise that the ideal standard for time between blood sampling and receiving results
should be no more than five days. Barriers to reporting results within five days of the
sample being taken include delays in postal service and samples not being posted/given
to the laboratory immediately after the procedure is completed. The Australasian PKU
Guidelines do not suggest any specific timeframe but advise that dietitians should report
results to patients as soon as possible once received from the laboratory [42]. It is important
that blood phenylalanine results are reported promptly so that patients can recall how they
managed their PKU in the immediate period prior to the blood test, and timely changes can
be advised to maintain metabolic control. The European PKU guidelines also recommend
that adults should have their phenylalanine concentrations measured monthly [3]. The
current group acknowledged that dietitians can only be responsible for the time between
results being reported by laboratories to the patient receiving their results. Therefore,
for the purposes of this SOP, a realistic standard for patients receiving their results from
the dietitian was agreed at three days from receipt of blood results from the laboratory.
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The best practice is to report the phenylalanine result as soon as possible, but the group
acknowledges that this is not always practical, due to inadequate staffing levels. Three
days was agreed on an arbitrary basis and is a pragmatic goal for the timeframe of blood
phenylalanine reporting.

Non-Dietary Treatments for PKU

Currently there is only one non-dietary adjunct treatment, sapropterin, that has re-
cently been funded by NHS England only for treating adults with PKU. Dietitians will
adjust natural protein and protein substitute intake, as well as (potentially) sapropterin
dose, for patients who are responsive to this therapy. In Northern Ireland and Wales,
sapropterin is routinely available for people with PKU up to the age of 22, and it is hoped
that access will be extended to adults. Scottish healthcare has not yet commissioned
sapropterin for routine use as a treatment for PKU. Sapropterin management protocols are
currently being agreed.

Maintaining Patient Engagement and Avoidance of Patients Being “Lost to Follow Up”

Adult patients vary greatly in their neurocognitive abilities, from having profound
learning disabilities and high levels of dependence on nursing care for engagement with
treatment (associated with late treated PKU) to complete independence with the dietary
regimen. Adults with PKU can present with levels of functioning in between these points,
with subtler executive function deficits.

Patients’ variable neurocognitive abilities or executive function deficits that are associ-
ated with their heterogeneous treatment experiences and disorder severity need considera-
tion when organizing adult clinics. Impairment of working memory, planning, cognitive
flexibility, and sustained attention [8,10] is likely to impact on consistent clinic attendance.

The European Guidelines recommendation is that all adults with PKU should be
under systematic follow-up at specialist metabolic clinics and organization of clinics should
support adults’ continued engagement [3]. Mechanisms such as reminders to attend just
prior to appointments, additional telephone or text messages prompting attendance, and
removal of barriers to re-access clinics after missing appointments support better outcomes
than systems which discharge patients after a one- or two-time non-attendance. Transition
of patients from pediatric to adult clinics is a point in care when patients might be “lost to
follow up” for a variety of reasons. Robust transition arrangements will reduce this [21].
Finally, remote clinic appointments using video or telephone calls may support patient
attendance if (independent) travel is a barrier to attending adult clinics.

Shared Care

Services caring for people with long-term conditions need to consider the holistic
needs of patients with co-morbidities, particularly if this affects dietary management. Co-
morbidities may include diabetes mellitus, cancer, inflammatory bowel disorders, irritable
bowel syndrome, and dysphagia (late treated) [43]. Collaboration with other medical
teams is necessary to advocate for and support PKU treatment alongside concurrent
treatments and management of co-morbidities. Additionally, awareness of the impact of
PKU management on concurrent conditions or illnesses is essential to adequately support
adults with PKU. Although PKU is not a decompensating metabolic disorder, during
any hospital admission, provision of a phenylalanine restricted diet supplemented with
a low-phenylalanine protein substitute should be organized and supplied. If there is a
requirement for enteral feeding, a modular feed using the protein substitute, a natural
protein source, fat and carbohydrate modules, and electrolytes can be designed. IMD
dietitians should work collaboratively with services supporting hospital admissions and
consider any comorbidities to ensure that the requirements of PKU are considered alongside
their treatment.

Monitoring and assurance of the SOP

It is important that the SOP is reviewed regularly (every 3 years) to ensure that it
remains up to date and informed by clinical practice. If any new evidence or guidance is
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published which necessitates a change in practice, the SOP will be revised within 6 months
of publication. Adult IMD dietitians can use this SOP as a benchmark to audit their service.
By providing agreed and defined national guidance for dietetic treatment of PKU in the
UK, this SOP will allow all Adult Inherited Metabolic Disorders (AIMD) services to audit
provision of care against an agreed national standard. This will also promote consistency of
care between services. The SOP will be disseminated via the BIMDG dietitians’ group. This
provides an exciting opportunity for services to collaborate on a national audit or future
research, with the SOP defining agreed outcomes of dietetic care.

Limitations

The SOP is based on the consensus opinion drawn from the experience of the authors
and their interpretation of a scarce evidence base. As the authors are UK-based dietitians
working within the UK National Health Services, there is a primary focus on UK services.
Official methodology was not used to reach consensus, but 100% consensus was reached in
all aspects of the SOP.

There are minimal outcome data on early and continuous treated adults and late
treated adults with PKU. The provision of dietary care within adult IMD services (in the
UK) is variable due to lack of funding and limited dietetic staffing, which may prevent the
recommendations in the SOP from being incorporated into practice.

This SOP document is for the dietetic care only; it does not include the role of the rest
of the IMD team in management of the adult with PKU. As more non-dietary treatments
become available and adults are at increased risk of other co-morbidities, e.g., diabetes
and metabolic syndrome, then future work on the SOP should include the role of the
whole team.

5. Conclusions

This is the first dietetic SOP for adults with PKU in the UK. The SOP outlines the role of
the dietetic team in treating adults with PKU. The SOP and this supporting publication aim
to strengthen service provision and achieve equity in the dietetic management of patients
in the UK with PKU. The SOP is a consensus based on experience in an area where there is
a limited or minimal evidence base to support dietetic management at the present time.

As further non-dietary treatments are expected to become available in the UK, the
SOP will be updated to reflect this. Future work is needed, especially in key areas where
current evidence is scarce. These include determining protein requirements across the adult
lifespan, developing strategies to effectively prevent and manage obesity, and improving
the understanding of etiology and optimal treatment approaches with regard to eating
disorders. Research focused on adults with PKU remains a high priority to ensure optimal
care throughout the lifespan.
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Appendix A

SOP for the Dietetic Management of Adults with Phenylketonuria (PKU) in the UK
Written by Louise Robertson, Sarah Adam, Charlotte Ellerton, Suzanne Ford, Melanie

Hill, Gemma Randles, Alison Woodall, and Carla Young on December 2021.
Contents

1. Glossary;
2. Scope;
3. Introduction to the clinical SOP;
4. Aims and objectives of this SOP;
5. Duties of the AIMD Dietitian;
6. SOP delivery and implementation;

6.1 Key stakeholders;
6.2 Dietetic assessment and interventions for adults with PKU;

6.2.1 Dietetic Assessment
6.2.2 Interventions
6.2.3 Follow up
6.2.4 Potential outcome measures
6.2.5 Resources

7. Monitoring and assurance;

1. Glossary

• Patient: patient or patient advocate.
• Adult Inherited Metabolic Disorders Dietitian (AIMD dietitian): a dietitian who works

with adults who have an inherited metabolic disorder.
• Patient-centered approach: treating the patient as an individual and an equal partner

in the healthcare management.
• Psychosocial: how social conditions affect mental health or how someone copes

with PKU.
• Neurocognitive: the ability to think and reason. This includes the ability to concentrate,

remember things, process information, and understand.
• Capacity: to use and understand information to make and communicate a decision.
• Protein substitutes: a medical food containing all amino acids, except/very small

amount of phenylalanine.
• Prescribed low-protein foods: foods manufactured to be very low in protein only

found on prescription in the UK.
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• Phenylalanine exchange: one exchange is the amount of food that contains 1 g of
protein or 50 mg phenylalanine.

• NSPKU: The National Society for Phenylketonuria—patient society in the UK.
• BIMDG: The British Inherited Metabolic Diseases Group—health-professionals interest

group in the UK.
• ACBS: Advisory Committee on Borderline Substances—The ACBS is responsible for

advising on the prescribing of borderline substances for use in the NHS primary
care. Borderline substances are nutritional or dermatological products that have been
specially formulated to manage medical conditions.

2. Scope

• This SOP outlines the dietitian care pathway for adult patients (16+ years) with
Phenylketonuria (PKU) under the care of Adult Inherited Metabolic Disease (AIMD)
teams in the UK.

• This SOP does not cover management of maternal and preconception patients with PKU.
• This SOP does not cover the management of acute inpatient admissions
• The role of the AIMD dietitian in PKU care is highlighted.
• This document is to be used with the clinical judgment of the dietitian to tailor it to

the adult with PKU.
• The roles of other healthcare professionals are noted, although the entirety of their role

in the pathway has not been included.

3. Introduction to the clinical SOP

• PKU is the most common inborn error of protein metabolism with an incidence of ap-
proximately 1 in 10,000 births, with varying incidence across the UK. Management by
restricted dietary intake of phenylalanine (natural protein), along with supplemented
phenylalanine-free amino acids (L-AA) or glycomacropeptide (GMP) [3,21], remains
the mainstay of management in the UK.

• The current European Phenylketonuria Guidelines [3] recommend that all patients
with PKU remain on treatment/restricted diet for life if phenylalanine is >600 µmol/L
without treatment.

• Across the UK, there are recognized adult metabolic centers.
• This procedure is necessary to achieve the following:

# Standardize the dietetic care of all adult patients with PKU across the UK.
# Provide a framework to support the dietitian’s decision-making around treatment

of patients with PKU.
# Assist development and supervision of AIMD dietitians in the UK and ensure that

all AIMD dietitians are providing equal standards of care to patients with PKU.

4. Aim and Objectives of this SOP

• To outline the role of the AIMD dietetic team in provision of care to adults with PKU.
• To ensure equity of patient care throughout the UK.
• To agree on standards for patient care to ensure patient safety and optimal care

provision by referring to European PKU guidelines 2017 [3].
• To outline the service provision required to provide optimal care.

5. Duties of the AIMD dietitian

• It is the responsibility of the AIMD dietetic service to implement the procedures and
provide best practice care, as outlined in this document.

• All members of the AIMD dietetic team have a role in advocating for adults with
PKU to receive the care that is aligned with this document, unless this is otherwise
indicated in the course of the review.

• All members of the AIMD dietetic team are required to escalate any patient manage-
ment not within the dietetic scope of practice to an appropriate IMD team member.
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6. SOP Delivery and Implementation
6.1 Key stakeholders in the SOP

• The AIMD Dietitians in AIMD centers across the UK.
• The metabolic team, including physician, clinical nurse specialist, and dietetic assistant

to support implementation of the SOP.
• Patients, their families, carers and advocates.
• The British Inherited Metabolic Diseases Group (BIMDG).
• National Society for Phenylketonuria (NSPKU).

6.2 Dietetic Assessment and Interventions for Adults with PKU
Please also refer to Appendix B Pathway for Dietetic Management of Adults with

Phenylketonuria (PKU) in the UK.
Aims of dietetic care

• To optimize normal neurocognitive and psychosocial functioning for the patient.
• To support adults with PKU identify their personal aims and goals through the lifecycle.
• To ensure the patient is fully informed on best practice management of PKU in accor-

dance with European PKU Guidelines 2017 [3] and to support the patient to make
informed treatment decisions.

• To educate on how to maintain phenylalanine levels between 120 and 600 µmol/L [1].
• To encourage lifelong PKU management.
• To ensure the diet is nutritionally adequate.
• To help promote a healthy weight.

6.2.1 Dietetic Assessment
For patient on a phenylalanine restricted diet

• Check identification of the patient and seek consent for assessment.
• Medical/surgical history.
• Psychosocial considerations, e.g., change of living circumstances.
• Anthropometry: weight, height, and body mass index.
• Current clinical issues.
• Relevant medications, including protein substitutes and prescribed low-protein foods.
• Biochemistry: nutritional status bloods (refer to European PKU guidelines [3]) and

history of blood phenylalanine monitoring.
• Diet history, including the following:

- Total protein intake (including food sources) and distribution over the day; pre-
scribed and actual intake.

- Quantity and timing of protein substitute, prescribed and actual intake.
- How much low-protein food is being used and confidence with incorporating

low-protein foods in the diet.
- Menu planning and cooking skills.
- Home delivery/local dispensing of protein substitutes and low-protein foods.
- Discussion regarding patient’s regulation of protein intake, e.g., if he or she is

using phenylalanine exchange system/counting grams of protein.
- Meal timings.
- Additional vitamin and mineral, omega 3 supplementation, and history of nutri-

tional deficiencies.
- Overall dietary adequacy, including assessment of total energy intake.

• Patient- and non-patient-related factors affecting treatment management and any
specific concerns the patient has relating to his or her PKU.

• Discussion regarding prescription charges (if appropriate).
• To explore relationships with food if concerns are raised.
• Calculated protein requirements; refer to the European PKU guidelines [3].

For patients not on treatment

• Check identification of the patient and seek consent for assessment.
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• Medical/surgical history.
• Psychosocial issues.
• Anthropometry: weight, height, and body mass index.
• Current clinical issues.
• Medication (including non-prescribed medications, e.g., herbal remedies and probiotics).
• Biochemistry: nutritional bloods (and history of blood phenylalanine monitoring).
• Diet history, including the following:

- Total protein intake and distribution.
- Meal timings
- Any extra nutritional supplementation of vitamins and minerals, trace elements,

and omega 3.
- Overall dietary adequacy.
- Protein aversion.

• Patient- and non-patient-related factors affecting treatment management and any
specific concerns the patient has relating to his or her PKU.

• Exploring barriers to being on treatment.
• Patient education/update on the management of PKU.

6.2.2 Interventions
Protein substitutes

• Advise on adequate dose.
• Consider nutritional composition of prescribed protein substitute intake; is it nutri-

tionally complete or is additional micronutrient supplementation required?
• Advise on when it should be taken.
• Advise on any new alternative protein substitutes—amino acid/GMP substitutes.
• Offer to arrange patient samples.
• Discuss tolerability and/or barriers to management adherence.

Patient switching protein substitute or starting new protein substitute

• Discuss new substitute regimen with patient (if required).
• Send prescription request letter to GP.
• Discuss collection options with patient, e.g., pharmacy or home delivery.
• Seek verbal or written permission to contact home-delivery company to register patient

and update the company on the patient’s current prescription if appropriate.
• Advise GP that a home-delivery company will manage prescription requests on behalf

of the patient.

Avoidance of food high in phenylalanine

• Educate patients about the practicalities of a low-phenylalanine diet, considering
individual phenylalanine tolerance and patient preferences.

• Education should include the following:

- Avoiding high-phenylalanine foods.
- Suitable natural low-phenylalanine foods.
- Measuring and counting phenylalanine exchanges.
- Avoidance of aspartame and discuss suitable phenylalanine-free sweeteners.
- Appropriate alcohol consumption.
- Provide sufficient resources to prepare low-phenylalanine meals.
- Ensure patient understands how to read food labels.

Prescribed low-protein foods

• Ensure patients receive enough supplies via ACBS prescription to meet calorie require-
ments and to allow variety in the diet.

• Advise patients on the availability of new special low-protein foods.
• Provide a list of special low-protein foods available on ACBS prescription.
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• Advise on the NSPKU guidance—up to 50 units per month (excluding low-protein
milk alternatives and protein substitutes).

• Arrange special low-protein food samples if requested.
• Outline the system on how to obtain regular supply of special low-protein foods on

prescription/home delivery, as above.

Females

• If appropriate, discuss the importance of the strict low-phenylalanine diet for preg-
nancy and planning a pregnancy.

• Signpost to obtaining contraception if appropriate.
• Ensure patient knows what to do if she finds out that she is pregnant.

Adults not on treatment

• Ensure adequate intakes of macro- and micronutrients.
• Discuss benefits of lifelong PKU management.
• Advise on support available.
• Discuss importance of attending annual appointments and keeping in touch.

Patients returning to a low-phenylalanine diet

• An appropriate step-by-step patient-centered approach should be used if a patient
wishes to return to dietary treatment.

• Discuss with the patient the responsibilities of the dietitian and the patient.

Late Treated PKU patients starting back on diet
Determine:

• If the patient has capacity.
• Baseline behaviors and functions, communication limitations, support needs, and

support/care package.
• Possible previous experience of the diet, number of phenylalanine exchanges, and

protein substitute used.
• Tolerance of any monitoring, i.e., finger-prick blood taking (including blood spot

and capillary).

Identify:

• Number of phenylalanine exchanges, items needed on prescription.
• Key personnel/carers/cooks to teach concepts of low-phenylalanine diet.
• Devise practical menu plans for care homes or equivalent.
• Anthropometric monitoring—weekly weight charts by carers.
• Review dates for carers’ feedback on any behavior changes (improvements).
• 3-month trial to identify if the diet is helping or not.

Weight Management/Obesity

• Identify any history of previous strategies used to manage weight or restrict diet.
Discuss with the patient the efficacy of these previous strategies from the perspective
of weight loss. Explore impact on mental and physical health, and quality of life.

• Assess information on previous attempts at weight loss which were unsuccessful or not
sustainable. Use this information to inform the current weight-management strategy.

• Identify health issues or current medical treatment which may impact on the weight-
management strategy, e.g., mental-health issues, medical conditions and treatments, so-
cioeconomic factors, age, gender, culture, ethnicity, and personal support mechanisms.

• Assess risk of comorbidities by monitoring lipid profile, blood pressure, and HbA1c (44).
• Assess understanding of the wide range of dietary and nutritional information avail-

able. This can be overwhelming and may be a barrier to a weight-management plan.
• Tailor the education and supporting information provided to aid understanding and

reduce any barriers which may have formed.
• Individually tailor patient education to help the patient identify realistic goals. This

should include no more than two or three diet and lifestyle changes at a time.
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• Focus education to promote understanding on food choices to support a low-protein-
food diet. For example, at meals, fill half the plate with vegetables, which are naturally
low in protein and calories.

• Advise on the lower calorie protein substitute options and also ensure an adequate
intake of the protein substitute and micronutrients. This will help ensure nutritional
balance which is essential to a healthy weight loss to ensure nutritional to and sup-
porting weight loss.

• Regular physical activity of a moderate intensity is recommended to help support and
maintain health and weight loss. NICE (2014) [44] recommends 45 to 60 min exercise,
for example brisk walking of cycling, per day as part of a weight loss program.

• If there are significant barriers in place towards weight loss then discuss the possibility
of delaying the weight management until a more appropriate time.

• Consider referral or signposting to other services or organizations for support if this is
indicated. This could include referring to a weight-management service or program
that the AIMD dietitian can then adapt to suit a low-protein diet for patients with PKU.

Eating Disorders

• Identify any history of eating disorder from referral into adult service/liaise with
pediatric service for more information and if any treatment received or ongoing.

• Identify common behaviors of eating disorders, i.e., missing meals; food avoidance;
bingeing behaviors; and compensatory behaviors, including laxative or diet pill mis-
use, vomiting, or excessive exercise. Identify any issues with body image, irregular
meal pattern.

• Identify any physical signs of eating disorders, e.g., excessive tiredness, feeling cold,
dizzy, digestive problems, or dental problems unrelated to PKU.

• Identify if not having periods (females) unless due to contraception method or other
medical conditions.

• Identity an unusually low or high body mass index (BMI).
• Any rapid weight loss.
• Whether they take part in activities associated with a high risk of eating disorders (for

example, professional sport, fashion, dance, or modeling).
• Other mental-health problems.
• If appropriate, educate on effects of low-calorie intake on Phe control/adverse effect

on phenylalanine levels.
• Signpost to eating disorders other local resources and charities, e.g., https://www.

beateatingdisorders.org.uk/ (accessed on 24 August 2021).
• Refer to appropriate local services, e.g., GP, community mental-health team. Support

patient with PKU diet if going through treatment for eating disorder alongside a
specialist eating disorders Dietitian.

Phenylalanine monitoring

• Review blood phenylalanine control with patient.
• Monthly blood phenylalanine sampling is recommended to support dietetic manage-

ment and understanding of blood phenylalanine control [1]. Tailored plans can be dis-
cussed with patient, e.g., increased frequency, whilst dietary changes are being made.

• Ensure patient has sufficient blood-sampling equipment.
• Support independence with taking blood samples or ensuring an appropriate plan for

those unable to take their own blood samples.
• Encourage the patient to take blood samples at the same time of day so that results are

comparable, i.e., fasting.
• Clinical nurse specialist can help trouble shoot issues with taking blood samples.
• Agree patient preference to receiving blood phenylalanine results as per local data

governance, e.g., telephone call, text, and email.
• Aim to report the blood phenylalanine result back within 3 working days of receipt of

the blood result from the lab.

https://www.beateatingdisorders.org.uk/
https://www.beateatingdisorders.org.uk/
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Nutritional biochemical blood tests

• Discuss with medical consultant if these are required and refer to the European PKU
guidelines [3].

Advances in research/developments

• To inform and discuss any new research, treatments, or guidelines as appropriate.

6.2.3 Follow-up

• Agree to follow up with patient.
• 6–12 month appointment if on treatment.
• 12 month appointment if not on treatment.
• Less frequent follow-up arrangements may be agreed upon if appropriate (e.g., male

patients with hyperphenylalaninaemia).
• The option of video or telephone appointment to be considered if appropriate.

Follow-up contact in between clinic appointments

• Contact details provided for queries or help between appointments.
• Encourage patient-led approach to seek support and information as required.

Guiding patient to access support from other agencies or other Healthcare Professionals
(HCP)

• Referral to other HCPs might be needed, e.g., psychologist.
• Signposting to services outside of the NHS, e.g., IAPT (Improving Access to Psycho-

logical Therapies (England)/mental health/GP (Northern Ireland).
• Supporting letters may be needed, e.g., for travel, applying for benefits (for example

PIP), employers, etc.

Discharge/transfer arrangements if appropriate

• Discharge arrangements will vary between services.
• PKU is a long-term condition which should have lifelong treatment and metabolic-

specialist follow-up.
• Some patients may have neurological and cognitive impairments, e.g., poor working

memory, meaning that they may need extra support/reminders to attend appointments.
• Dietitians will facilitate patients transfer to another center if they relocate, e.g., univer-

sity students.

6.2.4 Potential outcome measures

• Patient experience feedback.
• Knowledge and skills of managing diet.
• Attending appointments.
• Frequency of blood phenylalanine monitoring.
• Blood phenylalanine concentrations.
• Adherence to protein substitute.
• Variety in diet.
• Healthy body weight.
• No nutritional deficiencies.
• Good quality of life, e.g., PKU Quality of Life Survey.

6.2.5 Resources

• NSPKU diet booklet.
• Relevant center resources.
• Picture booklets on the NSPKU website.
• Company literature/websites and recipe books.
• Apps for smart phones or tablets.
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7. Monitoring and Assurance
SOP group: The SOP working group will review this document every three years to

ensure it remains up to date and informed by clinical guidance and evidence. The SOP
was written in December 2021, and the review date will be in December 2024. If any new
evidence or guidance is published which requires a change in practice, it will be updated
within 6 months of publication. The working group will meet to update this.

Service level: AIMD dietetic services should use this SOP as a benchmark to audit
provision of services to patients, to highlight gaps in services, and to identify changes in
service provision required to conform to the latest guidelines and requirements and the in
development of business cases.

It is recommended that each AIMD dietetic service complete an annual audit on a
representative sample of patients on key outcomes outlined in this document (such as
frequency of consultations and time take to report blood phenylalanine results) and act on
the findings of the audit appropriately.

A suggestion for an audit tool which could be used on a representative sample of the
patient group is outlined in Appendix C.
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Appendix C

Table A1. Suggested Audit tool for the SOP.

Auditing adherence to the SOP for the Dietetic Management of Adults with Phenylketonuria (PKU) in the UK

Date audit
completed:

Time period
covered from: To:

Frequency of dietetic clinic consultation (MDT or Dietetic led)

Patient
identifier

Date of
most recent

clinic
appointment
offered (D1)

Date of
previous clini-
cappointment
offered (D2)

Is the most recent
appointment (D1) a

rescheduled
appointment due to

the patient
requesting a change

of appointment?
Y/N

If yes, what was
the date of

the
appointment

offered prior to
D2 (D3)

Time (weeks)
betweenap-
pointments
offered to

patient (D2–D1
or D3–D1)

Recommended
timeframe
achieved?

Y/N

Frequency of dietetic clinic consultation (MDT- or Dietetic-led)—simplified table

Patient
identifier D1 D2

Is D1 pt requested
reschedule?

Y/N
If Y, D3

Time b/w
D2–D1 or

D3–D1

Recommendation
achieved? Y/N?

Time taken to report phenylalanine blood sampling

Patient
identifier

Date result
reported by

lab
(DA)

Date result
reported to
patient (DB)

Time (days) between
date result reported

by lab (DA) and date
result reported to

patient (DB)

Recommendation
achieved?

Y/N?
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