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The Inherited Metabolic Clinic at The Childrenôs Hospital in Aurora, CO serves the Rocky Mountain Plains 

Region and at least 130 individuals with hyperphenylalaninemia (PKU). Children and families require a great 

deal of complex information, most often new and alien to their experience, in order to establish and maintain 

consistent and effective treatment. Our experience with the process of sharing such information with families 

motivated us develop this anticipatory guidance book with teaching aids. We also found it useful to develop a 

checklist to be certain our delivery of service is consistent and thorough. We hope that this guide will prove to 

be a useful tool for you in your clinic. 

THIS EDUCATIONAL TOOL IS DIVIDED INTO FOUR CHAPTERS:

1. Birth to Five Years 

2. The Elementary School Years 

3. Adolescent Years 

4. Maternal PKU 

EACH CHAPTER IS SUBDIVIDED INTO FOUR SECTIONS: 

Clinic Encounter Check Lists

Contains forms to be utilized during each clinic appointment in an effort to ensure that appropriate key 

issues are discussed at each clinic visit. 

Experience and Thoughts

We share insights from our experience. This section can be read independently, however, superscript 

items on the clinic encounter checklists refer to specific topics. 

Teaching Aids and Handouts

Find the materials designed to assist in counseling and teaching.

Resources

Other useful and generally available teaching aids and information on acquiring those publications. 

Keep in mind that all chapters have been developed as an anticipatory guidance tool with patient education and 

improved patient compliance as its main goal. We urge you to copy, individualize, and add to any and all of the 

sections. Whatever your approach, we hope this educational tool assists you in your clinic setting. New 

innovative methods are always helpful in our roles as health care providers.

This book has been developed with contributions from many professionals and students withinThe 

IMD clinic. There are some teaching aids thatare available inone or more variations; we hope 

thiscomplementsyour teaching style and facilitates the learning of new information.
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The adolescent years denote change. Cognitive and emotional changes during adolescence 

are in their own way as dramatic as physical changes during this period. Throughout the 

various developmental cycles, we encourage reinforcement of age appropriate knowledge 

and independence. These practices are critical during adolescence. Adolescence spans 

from 11-21 years of age. Limits are tested during this period. Important issues vary from 

throughout adolescence; therefore, we have divided this chapter into three main areas of 

focus:

× Early Adolescence (11-14 years of age)

× Middle Adolescence (15-17 years of age) 

× Late Adolescence (18-21 years of age) 

It is important to note that each individual has a unique personality and will transition into 

the three stages of adolescence at their own pace. Some behaviors are unique to a certain 

adolescent stage while others will overlap. We suggest that you intertwine the checklists 

presented in this section, as they seem appropriate on an individual basis.

Early and middle adolescents live in the present. Therefore, their perception of long term 

consequences resulting from present actions is often minimized. Having a strong 

knowledge base of their disease while understanding the consequences of their actions, 

therefore, is a determining factor for successful management of their diet (from superscript 

#1). In early adolescence, exploration and testing limits is a familiar theme. Beginning in 

middle adolescence, individuals develop a greater capacity for setting goals. 

During late adolescence, individuals focus on achieving autonomy. 

Normal development includes fluctuation between unrealistically high expectations and 

self-esteem, and poor motivation and self-concept. As perceptions fluctuate daily, this 

creates a seesaw effect. For adolescents with hyperpheylalaninemia, this effect is 

magnified when phenylalanine levels are consistently high. 

In this chapter, we have included:

× Checkliststhat can be used to guide the professional in the care of adolescents at 

various stages of development. 

× Teaching Aids that are designed to assist adolescents, at all three stages, in 

achieving self-assurance, responsibility, and the knowledge and belief that they can 

succeed. 

Above all, we hope that the information and activities in this section will help 

adolescents to make consistently healthy choices.
1



Planning For The Future1

Ç Short term goals

Ç Long term goals

Genetics 

Ç Revisit autosomal recessive inheritance2

Ç Carrier risks and testing for extended family

Biochemistry

Ç Diet for life

Ç Adverse effects of elevated levels

ÅMRI findings

ÅNeurological findings

ÅPersonality changes

ÅSchool and social performance

Ç Maternal PKU3

Phe Levels, Growth Charts, Interim History

Ç Interim Phe levels

Ç Interim tyrosine levels

Ç Intercurrentillness

Ç Puberty/menstrual cycle

Ç Heights and weights

Daily Living Routine

Ç Weighing, measuring, and preparing formula

Ç Cooking/recipes

Ç Diet records

Ç Blood draws4 (pg 58 ï59)

ÅTime of draw

Ç Setting5

ÅSchool

ÅHome

ÅWork6

1 of 2
2

Superscript numbers throughout the Clinic Encounter 

Checklists refer to the Experience and Thoughts section. 



Psychosocial Issues

Ç Increasing autonomy

Ç Peers7

Ç School8

Ç Sports 

Ç Family9

Ç Parental involvement

ÅManipulation/power struggles/conflict resolution10 (pg 33 ï36)

ÅOver-commitment/martyrdom11

ÅLimit setting12

Ç Family communication

Ç Attitudes13 (pg 22 ï23)

Ç Self-esteem (pg 30)

Ç Body image14

Ç Isolation15

Ç Finances16 

Ç Impact of diet on family lifestyle

Nutrition Intervention

Ç Formula consumption

ÅB-12 deficiency

ÅFolatedeficiency

Ç Use of the following items17

ÅLow protein foods

ÅLow protein recipe books (i.e. V. Schuett)

ÅGram scale (pg 56 ï57)

ÅBread machine

ÅLow protein food lists

Ç Diet records

Ç Recipe experimentation

Ç Kuvan (pg 21)

2 of 2
3



Planning for the Future1

Ç Short term goals

Ç Long term goals

Ç Achieving goals

Self Management Strategies

Ç Goal setting

Ç Monitoring

Ç Self administering consequences

Ç Management contracts18 (pg 62 ï66)

Genetics

Ç Recurrence risk

Ç Genotype/phenotype correlation/lack of correlation

Ç Research advancements/developments

ÅGene therapy

ÅGenetic engineering

ÅEnzyme replacement therapy

ÅPAL (phenylalanine ammonia lyase)

Biochemistry

Ç Practical application to diet management

Ç Current thoughts regarding pathophysiology of PKU

Ç Mean phenylalanine and tyrosine levels

Ç Maternal PKU3

Daily Living Routine

Ç Cooking/recipes

Ç Availability of low protein foods

Ç Diet records

Ç Blood draws

Ç Setting5

ÅSchool

ÅHome

ÅWork6

1 of 2
4
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Psychosocial Issues

Ç Peers7

Ç School8

Ç Sports

Ç Family

Ç Parental involvement

Ç Manipulation/power struggles/conflict resolution10 (pg 33 ï36)

Ç Over commitment and martyrdom11

Ç Limit setting

Ç Attitudes13 (pg 22 ï23)

Ç Self-esteem (pg 26) 

Ç Problem solving techniques19 (pg 33 ï36)

Ç Body 14

Ç Isolation 15

Ç Finances16

Ç Impact of diet on family lifestyle9

Ç Driving/family rules

Ç Dating and the social scene/family rules 

Ç Risk taking (pg 60 ï61)

Ç Routine clinic visits20

Nutrition Intervention

Ç Formula consumption

ÅB-12 deficiency

ÅFolatedeficiency

Ç Use of the following items17

ÅLow protein foods

ÅLow protein recipe books (i.e. V. Schuett)

ÅGram scale (pg 56 ï57)

ÅBread machine

ÅLow protein food lists

Ç Diet records

Ç Recipe experimentation

Ç Kuvan (pg 21)
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Planning for the Future

Ç Long term goals 

Ç Medical insurance

Ç Formula coverage

Self Management Strategies

Ç Goal setting

Ç Monitoring

Ç Self administering consequences

Ç Management contracts18 (pg 62 ï66)

Genetics

Ç Family planning 

Ç Recurrence risk

Ç Spousal carrier testing

Biochemistry

Ç Practical application to diet management

Ç Current thoughts regarding pathophysiology of PKU

Ç Mean phenylalanine and tyrosine levels

Ç Maternal PKU3

Daily Living Routine

Ç Cooking/recipes

Ç Availability of low protein foods

Ç Diet records

Ç Blood draws (pg 58 ï59)

Ç Setting22

ÅSchool

ÅHome

ÅWork

1 of 2
6



Psychosocial Issues

Ç Problem solving skills19

Ç Family9

Ç Finances16

Ç School/vocation

Ç Autonomy

Nutrition Intervention

Ç Formula consumption

ÅB-12 deficiency

ÅFolatedeficiency

Ç Use of the following items17

ÅLow protein foods

ÅLow protein recipe books (i.e. V. Schuett)

ÅGram scale (pg 56 ï57)

ÅBread machine

ÅLow protein food lists

Ç Diet records

Ç Recipe experimentation

Ç Kuvan (pg 21)
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1. It has been our experience that having both the adolescent and parents verbalize and discuss goals on an 

ongoing basis leads to realistic expectations and facilitates future planning. 

2. Revisiting autosomal recessive inheritance may be critical in a family where there are unaffected 

siblings.  Understanding the randomness of the disease occurrence may help diffuse the anger and/or 

guilt of either having the disease, passing on the disease or being unaffected by the disease.

3. We discuss Maternal PKU so often that one would think that it sinks in.  That has not always been our 

experience .  See our next chapter.

4. We encourage and instruct our teenagers to draw their own blood.  This encourages independence, 

autonomy, and a sense of control. (see pg 58 ï59)

5. Adolescents typically have busy schedules.  Distraction, temptation, peer pressure, supervision (too 

much or too little), availability and access to formula and low protein foods all play a role in a childôs life 

and his/her decision making.  We have found that parents and staff need to assist adolescents in learning 

to plan for compliance around a busy school or work schedule.

6. Work can be used as a reason for noncompliance.  Inconvenience/inaccessibility to formula/food should 

be approached as a challenge to develop a schedule that fits within the boundaries of work.

7. We would anticipate at this age that the adolescent has a solid support system and comfort level with the 

diet.  We have found that those adolescents who do not are prone to greater non-compliance at school.  

Lunchtime can be a critical turning point in the day.  The social gathering can either be manageable or be 

the major cause for compromising diet.  The support of peers and teachers can be critical in promoting a 

feeling of acceptance and safety. 

8. Consider whether it is appropriate to inform teachers and coaches about special dietary needs or 

arrangements.  Most middle schools now operate on a team system, which provides more continuity with 

teachers and more attention to social development. Parent communication with teachers is important.  

High school students are more independent; if necessary, a school counselor may be informed in lieu of 

independent teachers.

9. It has been our experience that an alliance within the family, with regard to successful diet management, 

will help to promote a life long bond and support system.

10. Conflict that is problematic in early adolescence can be magnified in the later teenage years.  Questions 

such as ñAre rules clearly stated?ò and  ñAre consequences logical?ò should be asked.  Addressing issues 

in the early teenage years will likely pay off down the road. Keep lines of communication open.  Conflict 

cannot be resolved without communication.   Commit to communicating constructively.  

11. In adolescence, one of our goals is to promote self-esteem and autonomy.  Over-involvement can be 

suffocating and can limit the self-actualization of the adolescent.  

12. We encourage parents to be ñfriendly foes*ò.  Adolescents need parental support, guidance and limit-

setting. Parents may feel that their child is ready for more responsibility than they in fact can handle. 

Inconsistent limits may be worse than no limits at all. (*see Resources/References, REBELS WITH A 

CAUSE).

1 of 2 8



13. Encourage a positive attitude. 

14. Adolescents are especially sensitive to unhealthy messages concerning their weight. Adolescents who 

feel they are ñdifferentò are at even greater risk for trying to blend in with peers despite negative 

consequences.

15. If an adolescent isolates him or herself from peers, clinic staff, and/or family there is reason for 

concern.

16. In many states, insurance coverage of formula and/or laboratory testing is a concern.  It is important 

to work with the families to acquire coverage.

17. The adolescent should be very familiar with all the components that facilitate compliance.

18. Written contracts may provide adolescents with a sense of accountability and ownership.  

19. Adolescents face many challenges that require effective problem solving skills.  

20. With patients who are noncompliant we have seen the tendency to cancel clinic appointments.  We 

appeal to the parents as the responsible adults to ensure that clinic appointments are kept. During 

these visits, we have found that a non-judgmental approach is much more effective.  We educate, 

support, and try and keep communication open between all three parties:  parent(s), patient, and  

clinic staff.  A triangle that cannot be complete unless all sides are connected.

21. We have found it necessary that the late adolescent and the health professional develop an adult to 

adult relationship.  This relationship can be influential and supportive in helping to transition the 

adolescent into adulthood.

22. The transitions to independent living are usually seen during this time.

2 of 2 9



Birth to 6 
Months

6 to 12 
Months

1 to 2 Years 2 to 7 Years 8 Years to Adulthood

At Every Age, Medical Food Is An 

Important Part Of Your Daily Nutrition! 

Throughout a Lifecycle

Chapter Three Handout: PRINCIPLES OF DIET PRESCRIPTION 10



Birth to 6 
Months

6 to 12 
Months

1 to 2 Years 2 to 7 Years
8 Years to 
Adulthood

Motherhood

At Every Age, Medical Food Is An 

Important Part Of Your Daily Nutrition! 

Throughout a Lifecycle

11Chapter Three Handout: PRINCIPLES OF DIET PRESCRIPTION
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Medical food may provide complete nutrition without any Phe.
Solid and low protein foods provide additional amino acids, vitamins, minerals, and calories.

Chapter Three Handout: MEDICAL FOOD OPTIONS

8 Years Old Through Early Adolescence

13

Applied Nutrition

ÁPhenylAde40

ÁPhenylAde60

ÁPhenylAdeAA Bar

ÁPhenylAdeAA Blend

ÁPhenylAdeEssential 

Drink Mix

ÁPhenyladeMTE AA Blend

Abbott Nutrition

ÁPhenex-2

CambrookeFoods

ÁCamino Pro

ÁCamino Sorbet Stix

Mead Johnson

ÁPhenyl Free 2

ÁPhenyl Free 2 HP

Vitaflo

ÁPKU Coolers

ÁPKU Express

ÁPKU Gel

ÁAdd-Ins

ÁLanaflex

ÁLophlex

ÁLophlexLQ

ÁMilupa PKU 2

ÁMilupa PKU 3

ÁPeriflexJunior

ÁPeriflexAdvance

ÁPhlexy10 System

ÁXPheMaxamaid

ÁXPheMaxamum

ÁXPheMaxamumDrink

Nutricia



Medical food may provide complete nutrition without any Phe.
Solid and low protein foods provide additional amino acids, vitamins, minerals, and calories.

Chapter Three Handout: DAILY DIET PRESCRIPTION

Name:___________________________________________________    DOB:________________

Medical Food/Formula:

Step 1: Measure Medical Food/Formula:

_____________ grams of ____________________________. Add to hand shaker.
# of grams Medical Food

_____________ grams of ____________________________. Add to hand shaker.
# of grams Medical Food 

Step 2: Add water to make a total volume of _____________  _______________ 
Amount                      Unit of Measure 

Step 3:  Shake vigorously

Step 4: Refrigerate, complete within 24 hours. 

Regular and Low Protein Food:

_________________________________________

mg Phe       gm Protein      # Exchanges

Circle One     

8 Years Old Through Early Adolescence

Phe, Amino Acids, Vitamins, Minerals & CaloriesComplete Nutrition

+ =

14



Medical food may provide complete nutrition without any Phe.
Solid and low protein foods provide additional amino acids, vitamins, minerals, and calories.

Chapter Three Handout: DAILY DIET PRESCRIPTION

Middle Adolescence 

Phe, Amino Acids, Vitamins, Minerals & CaloriesComplete Nutrition

+ =

15

Name:___________________________________________________     DOB:________________

Medical Food/Formula:

Step 1: Measure Medical Food/Formula:

_____________  _______________ of ____________________________
Amount                      Unit of Measure         Medical Food

_____________  _______________ of ____________________________Add to hand shaker.

Amount                      Unit of Measure         Medical Food

Step 2: Add water to make a total volume of _____________  _______________ 
Amount                      Unit of Measure 

Step 3:  Shake vigorously

Step 4: Refrigerate, complete within 24 hours. 

Regular and Low Protein Food:

_________________________________________

mg Phe       gm Protein      # Exchanges

Circle One     



Medical food may provide complete nutrition without any Phe.
Solid and low protein foods provide additional amino acids, vitamins, minerals, and calories.

Chapter Three Handout: DAILY DIET PRESCRIPTION

Late Adolescence Through Adulthood

Phe, Amino Acids, Vitamins, Minerals & CaloriesComplete Nutrition

+ =

16

Name:___________________________________________________     DOB:________________

Medical Food/Formula:

Step 1: Measure Medical Food/Formula:

_____________  _______________ of ____________________________
Amount                      Unit of Measure         Medical Food

_____________  _______________ of ____________________________Add to hand shaker.

Amount                      Unit of Measure         Medical Food

Step 2: Add water to make a total volume of _____________  _______________ 
Amount                      Unit of Measure 

Step 3:  Shake vigorously

Step 4: Refrigerate, complete within 24 hours. 

Regular and Low Protein Food:

_________________________________________

mg Phe       gm Protein      # Exchanges

Circle One     



Name: DatesCovered:        

Dateof Birth: Age: Weight/Height:

Medical Food/Formula Amount Kuvan:

Tyrosine:

Multivitamin:

Other:

Add water to make ______ ml  ( _______fl.oz.)

Before obtaining a blood specimen,please recordthe food eaten for 3 consecutive days.

Date Time Foods or Liquid Eaten
Amount 

Eaten

Phe

(mg)

Energy

(kcal)

Totals
Patient was ill today: ___ No ___ Yes, describe: _________________________

Medication Required?___ No ___ Yes (Name and amount of prescription): ____________________________

Additional Notes: 

___________________________________________________________________________________________

____________________________________________________________________________________

Chapter Three Handout: 24 HOUR DIET DIARY
17



Where LNAAs Should Be Used With Caution/Close Monitoring

Å Patients on psychotropic medications (SSRIs)

Å Patients who may be using amino acid supplements for reasons other than treatment (e.g. weight lifters)

Å Women of childbearing age

Where LNAAs Is Not Indicated For Use

Å Young children who are compliant with diet 

Å Any patient who is in good control and compliant with classic diet

Å Pregnant women (no data)

Å Lactating women (no data)

Why are ñAlternative Therapiesò like 

Large Neutral Amino Acids (LNAA) being used? 

Á Many adolescent and adult patients are looking for alternative therapies to the standard 

low phenylalanine diet.

Á Diet for Life (standard PHE Restriction) is difficult to maintain 

Á Patients with PKU whom have been treated since NBS are either reaching or have 

reached adulthood

Á In the USA there are roughly 9000 patients with PKU since NBS initiated (est. 210 live births 

per year X 43.5 years [1965])\

Á Approx. 5500 more patients with PKU who predated NBS are in dependent living 

homes/institutions (avglive span 75 years-31.5 years pre-1965 X est. 185 live births per year).

Adapted from "Lanaflex- Guidelines for 

Use"Rockville, MD: Nutricia North America. 

Chapter Three Handout: LANAFLEX

An alternative treatment solution for patients 12 years and older who are 

considering an option to medical food in the nutritional management of PKU. 

is the only...

Nutritionally complete alternative treatment 

option that contains vitamins and minerals.  

Low volume treatment that reconstitutes to a 

2 fl oz dose taken 3 times day, with protein 

containing meals.

Normal alternative treatment for patients 

struggling with social acceptance.

Other LNAA Products 

Solace Nutrition: 

ÁPreKUnil

ÁNeoPhe

Applied Nutrition: 

ÁPheBloc

18



The report of the Medical Research Council Working Party on PKU recommended the continuation of dietary 

management beyond childhood, preferably for life. However, compliance with PKU medical foods is not optimal 

and Prince et al have reported that less medical food is taken than the amount actually prescribed. 

There is a tendency for individuals with PKU to relax dietary control as they increase in age, forming a so-called 

óoff-dietô population in which Phe concentrations are high and nutritional status may be compromised. 

Individuals often self restrict high biological protein, when they come off diet, and this can lead to a diet low in 

essential amino acids.

Nutricia North America supports ñdiet for lifeò for all patients with PKU. Research has shown that adherence to a 

well-managed diet plan has the best possible clinical outcomes for patients with PKU.

Lanaflexhas been developed to address the population of individuals with PKU who are no longer following a 

strict Phe-restricted diet. Lanaflexoffers the potential to help control brain and plasma Phe concentrations and 

support normal nutrient status.

Amino Acid Profile

All of the essential amino acids (except Phe) are present in Lanaflex. The amino acid profile used in Lanaflexis 

a ñbalanced profileò of amino acids, i.e. there are no excessively high or low concentrations of the essential 

amino acids or lysine.

Micronutrient Profile

Vitamins, trace elements and calcium, magnesium and phosphorus have been included in the product to help 

ensure normal nutrient status. The level of the micronutrients in Lanaflexis set at a level that meets at least 80% 

of DRI-for-age micronutrient requirements.

Dosage

Lanaflexis available in 15.8 g stick packs, which contains 5.2 g protein equivalents [PE]. 

Indications for Use

Lanaflexis indicated for individuals over 12 years of age 

with proven PKU, who no longer adhere to a strict Phe-

restricted diet. These individuals are often referred to by 

clinicians as being ñoff dietò. Lanaflexis not recommended 

as an alternative to the Phe-restricted diet but as an option 

if individuals with PKU choose to come off diet.

Chapter Three Handout: LANAFLEX

Adapted from "Lanaflex- Guidelines for 

Use"Rockville, MD: Nutricia North America. 

More information available at www.Nutricia -NA.com

19



BENEFITS:

Å GMP is an intact protein that is better utilized by the body

Å Helps to better maintain blood Phe levels between meals

Å Low volume - mix with 4 fluid ounces of water for 75 grams of protein equivalent

Å 32 mg of DHA Omega-3 Fatty Acids per serving (DHA Omega-3 for a healthy brain and heart)

Å Probioticcultures to support digestive health

Å Fortified with vitamins & minerals

Å Great, neutral, non-medicinal taste!

Å Combines well with  you favorite foods

After years of research, development, and collaboration with the University of Wisconsin Madison 

research team, Glycomacropeptide (GMP) is the first ever intact protein to be used to treat PKU!

For the first time, PKU patients may benefit from a slower, more gradual, and sustained elevation 

in plasma amino acid concentrations that only an intact protein offers. 

GMP can help prevent the extreme swings in plasma amino acid concentrations typical in amino 

acid based diets and reduce the possibility of catabolism. In addition, the GMP is naturally high 

in the large neutral amino acids threonine, isoleucine, and valine. LNAAs compete with 

phenylalanine at the blood-brain barrier, resulting in lower brain phelevels. (J Clin Invest. 1999; 103(8): 1169-1178).  

What is Glycomacropeptide (GMP)

Glycomacropeptide (GMP) is a naturally occurring dairy protein that contains  minimal 

phenylalanine (Phe) and high levels of large neutral amino acids (important for keeping 

Phe from crossing the g=blood-brain barrier), making it perfect for use as a PKU formula 

replacement or as a food ingredient for people with PKU. Its high concentration of sialic

acid, a carbohydrate structure in GMP, my aid in normal brain development and have anti-

bacterial properties as well. 

GMP is one of several proteins that make up whey, accounting roughly for 15 ï20% of 

wheyôs protein. Whey protein makes up 20% of milk protein and is a byproduct of cheese 

making. The Health benefits and functional properties of GMP have increased it use as an 

ingredient for nutritional formulations and health foods over the last 15 ï20 years. Because 

why proteins are part of milk and have a history of use as food ingredients such as in infant 

formulas, they  are generally recognized as safe. 

Chapter Three Handout: GMP

Adapted from ñ CamBrookeFoods.Introducing Camino 

Pro® BetterMilkÊ with Glycomacropeptide (GMP). Ayer, 

MA: CamBrookeFoods,

More information available at 

www.cambrookefoods.com
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KUVAN is a product of BIOMARIN 
More information available at Kuvan.com 

How Does KUVAN Work?
In many patients, KUVAN increases the activity of the PAH enzyme that isnôt working properly. In other words, the PAH 

enzyme that isnôt working ñwakes upò and starts to process the Phein some patients with PKU. This helps to lower the amount 

of Phein the blood in these patients.

Should I Consider KUVAN?
The Phe-restricted diet is challenging, and so is consistently keeping your Phelevel low. A low-Phediet still allows a certain 

amount of Pheto pass from the food you eat into your bloodstream. KUVAN, together with a Phe-restricted diet, helps you 

lower your blood Phelevel and keep it low day after day. KUVAN addresses the problem from a different angle than diet 

does. KUVAN works by stimulating the PAH enzyme to break down the Phein your body, thereby lowering your blood Phe

levels.

Does KUVAN Work for Everyone?
KUVAN does not work for everyone. However, studies have found that some people with mild, moderate, and severe PKU 

have responded to treatment with KUVAN. It is not possible to know whether KUVAN will work until you start taking it. 

Your doctor will determine whether or not KUVAN is working by checking to see if your blood Phedrops while the Phe-

restricted diet is held constant.

If you do not initially respond to KUVAN, your doctor may consider another trial of KUVAN if there is reason to believe that 

diet, change in use of medical food, or other factors affecting blood Phelevel (such as fever or illness) may have affected your 

results. Unfortunately, KUVAN may not work for everyone.

Will KUVAN Work Long Term?
Yes. In clinical trials, the benefit of KUVAN continued throughout the length of the study. KUVAN has been studied for 

periods from 1 to 30 weeks.

21Chapter Three Handout: KUVAN

What is KUVAN?
KUVAN ( SapropterinDihydrochloride

Tablets) is a medication for PKU that 

functions like BH4, a substance that 

naturally occurs in the body.

Ingredients of KUVAN

Active Ingredient: sapropterindihydrochloride.

Inactive Ingredients: ascorbic acid, 

crospovidone, dibasic calcium phosphate, 

D-mannitol, riboflavin, and 

sodium stearylfumarate. 

KuvanTablets are mottled, off-white to light yellow, and debossedwith ñ177ò. 

What are the Possible Side Effects of KUVAN?
In studies, side effects in patients taking KUVAN generally 

occurred at a similar rate as they did in patients who received 

placebo (a pill without any medicine in it).

The most common side effects reported when taking KUVAN 

included:

Å Headache

Å Diarrhea

Å Abdominal pain

Å Upper respiratory tract infection (like a cold)

Å Throat pain

Å Vomiting

Å Nausea

The side effects listed are not all the side effects seen with 

KUVAN. You should talk to your doctor or pharmacist if you 

have concerns about these or other side effects.

What is the Function of BH4 in the Body?
Normally, BH4 helps the enzyme known as PAH (short for 

phenylalanine hydroxylase) work. The PAH enzyme breaks 

down the amino acid Phe, found in many foods, into other 

needed chemicals in the body. In PKU, the PAH enzyme isnôt 

working, which allows too much Pheto build up in the blood. 

This can eventually affect the brain if left untreated.

Adapted from Frequently Asked Questions About KUVAN. 

BioMarin Pharmaceuticals Inc., 2010. Print.

http://www.kuvan.com/Index.aspx


Objective: To measure gains on a personal improvement scale, not by 

comparison with others; to determine how attitude affects 

reaching individual goals of diet compliance.

The Altitude Of Your Attitude

Handout Needed
The Altitude of Your Attitude

Chapter Three Teaching Aid: THE ALLTITUDE OF YOU ATTITUDE

How Itôs Done

Use the ñThe Altitude of Your 

Attitudeò handout

× Open conversation about 

emotional ups and downs. 

Ask each participant to identify 

where they are on the 

mountain. 

× How does that compare with 

where they were at the last 

visit? 

× How does one measure 

personal improvement? 

× How do you feel when youôve 

reached the top of the 

mountain? 

× What are some of the struggles 

that can keep you from 

reaching the top?
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Objective: To increase the individualôs understanding of their feelings 

around special occasions and being on diet. 

How Do You Feel?

Handout Needed
How Do You Feel Today? 

Chapter Three Teaching Aid: HOW DO YOU FEEL?

How Itôs Done

Use the handout ñHow Do You Feel?ò 

× Present the participants with a scenario in which they are with a group of people who 

are not on a diet. 

Here is an example of what your could say: 

ÅAfter school, your friends decide to go to the local restaurant and order burgers and french 

fries. How does this make you feel? Participant Response                          .                

ÅIf your friends respond use different possibilities      , how does it make you feel?__________________

ÅHow does it make you feel not to eat the same food your friends are eating?_______________

× Ask each participant to identify his/her own feelings from the different facial 

expressions on the handout.  

× Discuss why people want to be alike and how being alike makes them feel.  Stress 

that while there are similarities in people, being the same is an illusion.  

× Help each participant to identify how one emotion or feeling can lead to another (i.e. 

embarrassment leads to anger). Discuss the benefits of being able to identify their 

emotions in difficult situations, and how that can improve their ability to understand 

themselves and stay on their diet. 

× Around holidays, this activity is especially effective to elicit discussion about being 

on a restricted diet during special occasions. 
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Aggressive Agonized Anxious Apologetic Arrogant Bashful Blissful

Bored Cautious Concentrating Confident Curious Determined Disappointed

Disapproving Disbelieving Disgusted Distasteful Ecstatic Enraged Envious

Exasperated Exhausted Frightened Frustrated Grieving Guilty Happy

Horrified Hurt Hysterical Indifferent Idiotic Innocent Interested

Jealous Joyful Lonely Mischievous Miserable Negative Obstinate

Optimistic Pained Paranoid Perplexed Prudish Puzzled Regretful

Relieved Sad Satisfied Shocked Sheepish Skeptical Smug

Surly Surprized Suspicious Sympathetic Thoughtful Undecided Withdrawn

Chapter Three Handout: HOW DO YOU FEEL?
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Additional Activity: 

× The handout ñDo You Hear Yourself? Are You 

Listening?ò to discuss the impact of self talk, both 

positive and negative. 

× Discuss ways to consciously change thinking 

towards positive internal messages. 

Objective: To improve self-esteem by learning to use positive internal 

messages regarding differences and being on the diet.

Self Talk

Handouts Needed
×The Personal Ship

×How Well Do You Like 

Yourself?

×Scale For Self Esteem

Chapter Three Teaching Aid: SELF TALK

Adapted from M. Halter and B. Fierro Lang Making Choices

How Itôs Done

Use the handouts from Making Choices:

× Distribute a copy of ñThe Personal Shipò to each participant and ask them to 

complete the activity as described on the sheet. 

× Encourage participants to be creative and to share ideas. Another activity for this 

teaching aid is the handout ñHow Well Do You Like Yourself?ò and ñScale For Self 

Esteemò.

× Ask individuals to think critically and honestly about their answers. 
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Chapter Three Handout: PERSONAL SHIP

Complete your Personal Ship by writing or drawing something in the 

numbered space which corresponds with the numbers below and would 

indicate the answers to the following questions:

1. My favorite possession

2. What I do best

3. Greatest success in the past 12 months

4. Unrestrained by money and commitments, what I would do in the next 12 months

5. Three words that best describe me

6. What I am really trying to get better at

7. Three successful experiences I've had in my life (fun and success)

8. Biggest mistake that I learned frorn

9. Three words I would like people to use to describe me

Page 63, Making Choices

1994 Girls Incorporated of Greater Santa Barbara
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Complete the survey below using 

the following scores: 

15 = True almost all of the time

10 = True most of the time

5 = Sometimes true

0 = If it's seldom true

___ 1. I am kind and loving.

___ 2. I am an optimistic person.

___ 3. I make friends easily.

___ 4. I am happy with my life the way it is.

___ 5. I look forward to each new day.

___ 6. I would rather be me than anyone else.

___ 7. If I were someone else, I would choose me for my friend.

___ 8. When I feel strongly about something, it feels good to express my feelings.

___ 9. Regardless of my grades, I feel good about the work I do.

___ 10. Other people treat me nicely most of the time.

___ 11. My life is very interesting.

___ 12. Most of the time I am in a good mood.

___ 13. When I make a mistake I can laugh at myself.

___ 14. My energy level is usually high.

___ 15. I get plenty of exercise and eat well.

___ 16. I am happy with the way I look.

___ 17. If I were a person of the opposite sex, I would want to ask me for a date.

___ 18. My friends and family value my ideas and listen to what I say.

Chapter Three Handout: HOW WELL DO YOU LIKE YOURSELF?

Adapted from Page 60, Making Choices

1994 Girls Incorporated of Greater Santa Barbara
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Chapter Three Handout: SCALE FOR SELF ESTEEM

Adapted from Page 61, Making Choices

1994 Girls Incorporated of Greater Santa Barbara

Total 

Score
What Your Score Means

200-225 Very high self esteem, positive self-worth. You like yourself.

120-195
Self-esteem and self worth are good. You accept yourself and your 

life. Self image could beimproved with conscious effort.

45 -115

Self esteem is so-so. Acceptance of yourself and your self worth is 

less than desirable. You need to work on improving your self 

image. You may want to practice being your own best friend and 

follow some of the advice given below.

Below 45

Very low self esteem and self worth. Health and personal growth 

could suffer. You need to develop relationships which give you 

encouragement and support. You also need to work on changing

your own negative attitudes and behaviors. It might help to talk 

about this with someone you trust. Try to practice the advice given 

below.

Tips To Help Improve Your Self Esteem

× One of the best ways to improve our self esteem is to be nice to ourselves. 

Begin saying nice things to yourself. Start each day with a positive comment 

to yourself about yourself and reinforce that comment throughout the day.

× Surround yourself with positive people and people who are positive about 

you. Don't allow others to put you down.

× Accept yourself as you are right now and begin to work to change those 

things that you donót like or want to improve about yourself.

× Set goals for yourself - small, medium and large. Congratulate yourself as 

you accomplish even the smallest of goals.

× Substitute "I can" and "I'll do my best" for "I can't" in your vocabulary. Begin 

to see yourself as successful and capable of reaching your goals.

Start Now & Never Give Up!
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Objective: To promote self reflection about oneôs own traits and to identify 

differences and commonalities between participants, including 

genetic disorders.

Who Are You?

Handout Needed
Who Are You?

Chapter Three Teaching Aid: WHO ARE YOU?

How Itôs Done

Use the handout ñWho Are You?ò

× Provide each individual with 12 colored paper circles (approximately 2-3 inches in 

diameter). 

× Have individuals to write to one aspect of their life on each colored circle. 

× One circle MUST say PKU. 

× Other circles may include: friends, family, sports, music, etc. 

× Fold each circle near the edges (about ¼ inch) so that it has five small flaps (see 

handout). 

× Glue each flap on the main circle to a flap on another circle. Each circle will touch 

5 other circles. Continue this process until all 12 circles are used to create a sphere. 

× When completed, the sphere represents the individualôs life, made of components of 

what makes them unique. Discuss that if any of the pieces were missing, the person 

would be different and the sphere would not be complete. Comparison between 

different balls can be utilized to discuss similarities and differences between peers. 

PKU is the item that everyone in that group has in common.
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Chapter Three Handout: WHO ARE YOU?

This is an example of an individual circle. 

Each flap will be glued to a flap on an adjacent circle. Circles will be surrounded on 

all 5 sides to create a spherical dodecahedron (12 sides), similar to the appearance of 

a soccer ball. Flaps should be folded away from the words. 

PKU
Fold each flap and glue 

to an adjacent circle

Sports Work

You will need a total of 12 brightly colored circles. 

Label each one with something that represents you. 
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Objective: To provide individuals with tools to manage and successfully 

resolve problems relating to PKU management.

Problem Solving Tool Kit

Handouts Needed
×Problem Solving Strategies

×Problem Solving Worksheet

× I Messages

Chapter Three Teaching Aid: PROBLEM SOLVING TOOL KIT

How Itôs Done
Use the handout ñProblem Solving Toolsò

× Discuss key elements in problem solving beginning with defining the problem. 

Discuss negotiation tools and resolution tools including listing the solutions. 

× Ask individuals to think of a recent conflict that they have had. Individuals should 

write down their conflict using ñI Messages.ò These should include how they feel 

about the problem and what they want to have happen. Individuals should answer 

the questions:

ñHow did I resolve this conflict?ò 

ñDid I use effective problem solving tools?ò 

× If problem solving tools were not used, discuss how the scenario could be changed 

to incorporate these tools. Would the outcome change? 

× Discuss with group specific examples of how they might use these new tools in 

future situations. 

Adapted from M. Rapoff, Adherence to Pediatric Medical Regimens
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Chapter Three Handout: PROBLEM SOLVING

Everyday we face situations which require us to use problem solving tools. These strategies 

become even more important when we are confronted with peer pressure and busy 

schedules. When the outcome of your decisions directly affects your health, it is especially 

important that you take time to think about solutions you choose for your dilemmas.

Effective problem solving generally involves five steps:

1. Identify . Recognize and be able to define exactly what the problem is.

2. Brainstorm . Develop a list of possible solutions.

3. Plan. Choose what you feel is the best solution, make a plan and follow it!

4. Improve. Decide if your solution was effective or not and make changes. 

5. Never Give Up! If your plan didnôt work, decide what you need to change. 

Then, go back and try something else! 

Effective problem solving takes practice and consistency. Some of the strategies listed 

below may help to have a complete tool kit.

Keep a journal to identify situations when you are tempted to compromise your diet. 

When you see patterns developing, try to think through and anticipate solutions. 

Use the idea of ñself-talkò to reinforce positive thoughts about yourself, your diet and 

your management plan. The more you cycle negative messages, the less likely you will 

be to follow your diet plan. 

Talk through scenarios with other young adults who have chronic disorders, friends, 

clinic staff, siblings or parents. Discuss hypothetical situations and brainstorm possible 

solutions. 

Mentally role-play situations before they occur. Picture yourself making constructive 

choices despite peer pressure.

Set up your own consequences and stick to them. Allow yourself limits and rewards.

Create a contract with clinic staff and your parents which will encourage you to 

maintain your diet. Include both positive and negative consequences depending on the 

choices you make. 

Adapted from Michael A. Rapoff Adherence to Pediatric Medical Regimens
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Chapter Three Handout: PROBLEM SOLVING

1. Identify the problems with compliance: 

___________________________________________________________________

2. Brainstorm a list of possible solutions for being more compliant:

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

3. Draw a star by what you feel is the bestsolution. Below, list the steps necessary 

to make your plan work:

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

4. After you put your plan into action, decide if your solution was effective or not. 

What would you suggest now to change or improve your solution:

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

5. Donôt give up! Put your changes and improvements to action!

Adapted from Michael A. Rapoff Adherence to Pediatric Medical Regimens

Example 

1. Identify: ñI donôt always drink my formula at school.ò

2. Brainstorm: ñStore formula in refrigerator in main office; to me, it tastes better cold.ò

and/or ñUse a new water bottle with a straw; it wonôt look or smell as differentò

and/or ñKeep it in my locker and drink during passing periods.ò

3. Plan:

1) Go to clinic store and get new water bottle.

2) Weigh and measure my formula in the morning so itôs ready to go when I leave for school.

3) Remember to take my water bottle with me.

4) Bring my water bottle to lunch with my friends.

5) Drink all of the formula in the bottle before 5th period class.

6) Bring water bottle home every night to clean and refill.

4. Improvements: Problem: Formula still gets warm. Solution: Keep a Blue Ice pack in my locker.
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Chapter Three Handout: PROBLEM SOLVING

ñI messagesò are great tools. They provide a way to express your feelings and effectively 

communicate with someone without putting them on the defense. ñYou messages,ò by 

contrast, put someone in an argumentative position of having to defend themselves. 

Try using this strategy to rephrase your thinking and communication.

ñI Messagesò Involve 4 Steps:

1. State the feeling or problem

2. Describe the behavior

3. Explain why the behavior is a concern

4. Define what you want to see happen/change

Try This Situation:

You want to say a ñYou Messageò

ñYou are control freaks! You never trust me to take care of 

myself and youôre always butting into my business!ò

Rephrase it, and instead you say an ñI Messageò

I feel __________________________________________________________

when___________________________________________________________

because_________________________________________________________

I want__________________________________________________________

Adapted from Michael A. Rapoff Adherence to Pediatric Medical Regimens

Sample Situation

You Want To Say A ñYou Messageò

ñYou are so irresponsible! You never drink your formula without being 

reminded and youôre risking your health by cheating on your diet!ò

Instead You Say An ñI Messageò

ñI feel frustrated and concerned whenI see your diet being compromised 

BecauseI know it can affect your health and attitude. I want to see you 

take more responsibility for following your diet.
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Objective: To recognize that parents and adolescents may interpret the same 

scenario very differently; to open communication and discuss various 

points of view.

Put Yourself in the Parent Seat

Handout Needed

Put Yourself in the Parent Seat

Chapter Three Teaching Aid: PUT YOURSELF IN THE PARENT SEAT

How Itôs Done

Use the handout 

ñPut Yourself in the Parent Seatò

Discuss the 4 Dôs of making choices: 

× Definethe problem

× Discoveralternatives

× Decideon consequences

× Deliver results. 

Adapted from M Halter and B. Fierro Lang Making Choices
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Chapter Three Handout: Put Yourself In The Parent Seat

Adapted from M Halter and B. Fierro Lang Making Choices

Scenario: Donna, a 16 year old with PKU, was asked by her high school friends to join them 

at McDonaldôs on Friday after school. Because Donna doesnôt like to drink her PKU 

formula at school, she is supposed to go straight home after school to drink it. She 

decides to go with her friends instead. 

When Donna returns home, her mother and father are concerned because they know 

she did not drink her PKU formula. You are the parent; respond to the following:

Define the problem: 

I feel________________________________________________________________

when you_____________________________________________________________

and I wish_____________________________________________________________

Discover and share alternatives to the unacceptable behavior. What could Donna have 

done differently? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

Decide on consequences. Be sure they are fair, firm, logical, and can be clearly

Measured and understood by Donna. Remember: the goal is to teach, not punish!

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

Deliver results: Will the consequences above accomplish the desired change in behavior? 

Consider the following questions:

× What are the medical consequences for Donna if she chooses to be 

noncompliant?

× What was the specific behavior that was unacceptable?

× What could Donnaôsparents do differently in the future?

× Do Donna and her parents understand what is expected in the future?

× Were expectations clearly set so that Donna will know exactly what 

consequences to expect if the behavior continues?
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PKU Adventure Game

How Itôs Done
Set up a board game

×Use an existing game board, create one, or 

purchase a ready to use PKU Adventure 

Game.

×Create question cards that are appropriate 

to the participantôs age and level of 

understanding.

× Provide a game piece for each participant.

× Each participant will role the dice at the 

beginning of their turn.

× A question card is drawn and the questions 

is asked.

×A correct answer allows the player 

to move their game piece ahead the 

number of spaces determined by the 

number they rolled on the dice.

×An incorrect answer results in no 

movement of the game piece.

Materials Needed
× PKU Adventure Game

× PKU Question Cards

× Dice

× Playing pieces

Chapter Three Teaching Aid: PKU ADVENTURE GAME

Objective: To assess the Hyperphenylalaninemia knowledge base 

while providing a fun learning environment.
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Objective: To review knowledge and encourage discussion of various 

aspects of hyperphenylalaninemia. 

Tic Tac KNOW 

Chapter Three Teaching Aid: TIC TAC KNOW 

How Itôs Done

Create the game board

×Create a Tic TacToe grid. 

One option is to us a large piece of poster board. Using an additional piece of 

poster board, create10 smaller squares and label 5 with ñXò and 5 with ñO.ò 

Velcro strips placed in the boxes and on the back of the squares help to keep the 

game board in place or allow it to be propped up. 

Play the game 

× Individuals earn a chance to place one of their playing pieces by correctly 

answering a question about PKU, their diet, health, etc. 

×This game can be played by two individuals or in teams (adolescents versus 

parents is a fun way to test knowledge of diet). 

×By changing the types and difficulty of questions asked, this activity can be 

modified for any age level. 

Materials Needed

×Tic TacToe Game

×Trivia Questions
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