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Part 1: What is Homocystinuria?
What is HCU?

Homocystinuria (HCU) is a congenital disorder affecting the metabolism
of amino acids.
Classical HCU is caused by the mutation of a gene that codes for Cystathionine Beta Synthase
(CBS), the enzyme that metabolizes homocysteine into cystathionine, another amino acid. The
absence of CBS prevents this reaction and causes elevated homocysteine, which can cause
ophthalmic, circulatory, CNS and skeletal issues. If identified at birth, early treatment can enable
normal development and helps decrease the chances of damage.
Classical HCU is an autosomal recessive disease, meaning each parent needs to be a carrier and
contribute to the defective gene in the child. Statistically, 1 out of 4 children of carrier parents
would be expected to have the disease, with 2 out of 4 becoming carriers.

What is Methionine?

Amino Acids like methionine are the building blocks of proteins;
methionine is an essential amino acid.
This means that the body cannot make it on its own methionine and therefore it must be provided
through food. Methionine is critical in making common proteins.
Homocysteine is also converted back into methionine. Consuming methionine can be problematic
for those with Homocystinuria.

How Common is HCU?

HCU is estimated to affect 1 in 200,000-355,000 people in the US, but
higher in some countries.
Ireland, Germany, Norway and Qatar have some of the highest incidences of Homocystinuria.
Ireland 1:65,000
Germany 1:17,800
Norway 1:6,400
Qatar 1:1,800

What Areas of the Body are Affected?

Circulatory System Central Nervous System Skeletal System Eyes
Strokes
Blood Clots
(B6 responsive patients may
be asymptomatic or only
suffer adult onset
thromboembolism)

Psychiatric & Behavior Disorders
Learning Difficulties
Intellectual Disability
Movement Disorders
Seizures

Excessive Height
Long Limbs
Osteoporosis
Bone Deformities
Scoliosis
Knock knees
Pigeon Chest

Lens Dislocation
Nearsightedness
(Myopia)

How is HCU Diagnosed?

All 50 states screen for HCU at birth.
Newborn Screening

Since 2007 all 50 states have screened for HCU at birth via newborn screening. Unfortunately
though, at least 50% of cases are not picked up by newborn screening. These 50% of patients are
often but not always those who have the milder, vitamin B6 (pyridoxine) responsive or partially
vitamin B6 responsive form.
 The newborn screening test uses a heel prick to measure methionine levels – if high,
homocysteine levels are then measured

Late Diagnoses


If missed by newborn screening, HCU can be diagnosed later due to clinical symptoms.
It takes an average of 4.5 years from first symptoms to receive an accurate diagnosis.



By 10 years of age, without treatment 55% of B6-responsive and 82% of nonresponsive will have lens dislocation



By 15 years without treatment 12% of B6-responsive and 27% of non-responsive will
have a thromboembolic event.

When testing for HCU doctors should use the plasma total homocysteine test since testing free
homocystine is unreliable
 Patients should not be taking a multivitamin or vitamin B6 prior to the blood test.
 Plasma should be separated promptly
Homocystinuria (CBS Deficiency) can be confirmed by mutation analysis or CBS assay. Because
HCU shares many similar skeletal and eye features with Marfan’s Syndrome, people with HCU
are mistakenly diagnosed as having Marfan’s Syndrome.

Marfan’s Syndrome

Homocystinuria


Autosomal recessive



Autosomal dominant



Heart attacks



Aortic dilation



Strokes



Hyper flexibility



Limited join mobility



Ocular lens usually
dislocates downwards



Ocular lens usually
dislocates upward



Diagnosis is made with
high plasma levels of
homocysteine and
methionine



Diagnosis is made with
revised Ghent criteria

Long limbs
Lens dislocation

What is the Clinical Presentation?
In a healthy person who is not affected by HCU, plasma homocysteine usually will not exceed 15
(umol/L) of blood. Healthy carriers may have less ability to metabolize homocysteine and have
elevated levels that exceed 15umol/L. If you are a carrier with heightened levels, please seek the
advice of a metabolic specialist.
Patients on treatment may have levels greater than 15 (umol/L), untreated patients often have
levels several fold higher.

B6 (Pyridoxine) Responsive or Not

HCU patients can be broken down into two categories, B6 responsive or non-responsive.

B6 Responsive

About 50% of patients are vitamin B6 (pyridoxine) responsive or partially vitamin B6 responsive. A
few patients who are vitamin B6 responsive do not require a low-protein diet, but most still
require some restriction of protein and/or the HCU formula. If patients cannot reduce their
homocysteine levels below 50 umol/L with B6 alone, they may require the addition of betaine to
their daily regimen.

B6 Non-Responsive

The other half of patients are considered B6 non responsive. B6 non-responsive patients are
usually on a low-protein diet, often with betaine added, and require specialty low-protein medical
foods and supplements of other amino acids. The goal for these patients is to reach levels below
100 umol/L, though some physicians will recommend lower levels if they can be reached safely.

Prognosis

Early diagnosis and adherence can prevent the onset of the symptoms.
Adherence to the medication and diet must be constantly monitored. If the homocysteine level is
kept below 70-100umol/L, cognitive and developmental delays, as well as the chance for blood
clots and strokes can be greatly minimized. Some clinics may aim for lower levels.

Monitoring

Frequency of clinic visits and lab tests are dependent upon severity,
treatment and age.
Total homocysteine and methionine values should be monitored and discussed at each visit.
In addition, patients should periodically have a folate, vitamin B12, full amino acid panel and bone
density scan.

What Causes High Levels

Multiple factors can play a role in patients’ homocysteine and methionine concentrations.
 Endogenous Inborn Errors of the Metabolism
 Excessive protein intake, resulting in increased methionine
 Lack of CBS enzyme activity
 Vitamin B12 or folate deficiency
 Methylation disorder (e.g MTHFR)
 Sickness or stress (any kind), resulting in catabolism – the breakdown of muscle that
releases amino acids into the blood for energy

Part 2: HCU Nutritional Guide
Diet and Medication
Medication

Vitamin B6 is given to B6 responsive patients to stabilize any remaining CBS enzyme. If folate
(B9) or vitamin B12 (Cobalamin) levels are low, elevated homocysteine may result, so many
patients take low doses of B12 and folate.
For patients who cannot reduce homocysteine to the targeted range, they may require the
addition of Betaine, a supplement that helps convert homocysteine back to methionine. Betaine
dosage depends on the level of (if any) active enzyme, height, weight and age.
Your healthcare provider may have you add other vitamins or medication to ensure your health is
optimized.

Low Methionine/ Protein Diet

Methods for calculating intake vary among metabolic clinics. Some recommend that patients who
require a low-protein diet count methionine intake from food (in milligrams), while other clinics
recommend that patients count overall protein intake (in grams). The intake goal will vary
depending on the patient’s homocysteine and methionine levels. Both methods require careful
measurement of food. Patients will get most of their protein from fruits, vegetables and synthetic
low-protein foods, which include low-protein pasta, bread, rice, dairy, egg, dessert and meat
substitutes.

HCU Medical Formula

An important component for success to those on a low-protein diet is HCU medical formula.
Without HCU formula, it can nearly be impossible to meet total protein requirements for normal
growth and development. Formula provides all amino acids (except methionine) and the majority
of vitamins and minerals a person needs while on a low-protein diet.
*Please see our Medical Formula and Low-protein vendor list for additional resources

Basic Rules of the Diet

The dietary regimen has some ground rules, the most important
being to keep plasma Homocysteine levels within safe limits.
Methionine is found in all natural proteins. Because methionine is an essential amino acid,
everyone needs some methionine in their diet. For patients with HCU, providing just enough
methionine to meet needs for growth and/or maintenance is the key. Calories from other foods,
including low-protein food/medical formula, are very important and come from the following
sources:
 Foods naturally lower in protein, like fruits and vegetables, are recommended as the
staple of the diet regime.
 Special low-protein foods such as flour, bread and pasta.
 Measured amounts of regular grains, such as rice and crackers
 Special low-protein food and medical formula
 All patients should be followed by a metabolic dietitian who can help personalize their
diet therapy.
Note that the dietary guidelines for HCU do NOT include high protein foods such as meat, fish,
eggs, soy, nuts and even some high protein grains. Patients must make sure they are
consuming adequate amounts of vitamins, minerals, carbohydrates and essential fatty acids for
their age, sex and energy needs. Consulting a dietitian will help you find the right medical formula
and natural protein combination. With their advice, patients will be able to develop and grow at a
normal rate while restricting their methionine intake.

What are the Recommended Protein Levels?

A low-protein diet must always meet individual protein needs.
Recommendations for total protein (protein from food, plus medical
formula) vary with age and can be between 1 and 3 grams of protein per
kilogram of body weight per day.
Work with your dietitian to find the right balance of total protein for you.
HCU Medical Formula

Low-protein Foods

Feeding Babies with HCU
When HCU is diagnosed as a result of Newborn Screening, it is
important to begin dietary treatment immediately.
Breastmilk and standard infant formulas contain small quantities of
methionine. Breast feeding babies with HCU is encouraged and
helps create a strong tie between mother and child. Breastfeeding
and infant formula may need to be supplemented with an appropriate
HCU medical formula.

Feeding Children with HCU
Children are growing and have high calorie and protein
requirements.
A child’s methionine/natural protein tolerance
will dictate the dietary approach. A diet
deficient in total protein would result in poor
growth. There must be enough total protein
on board to keep the child healthy and
ensure growth. This cannot be accomplished
without medical food.
Additionally, since methionine is an essential
amino acid, it is rate-limiting, which means
that too little natural protein from food will
also result in poor weight gain and growth.
Methionine intake cannot be “too much” or
“too little” – it must be “just right.”
While watching the protein or methionine
content, it’s also important to make sure the
caloric needs are being met. Insufficient
calories could compromise growth and lead
to catabolism of protein from muscle, which
would release methionine.

The diet should be monitored by a daily diet
log and by blood draws. Your dietitian and
geneticist will make adjustments from your
diet log and your lab results

HCU in Teenagers and Adults
The correct diet allows normal development of adolescents,
mentally and physically, helping them lead normal lives.
The teenage and adult medical formula supplements are available in easy packaging to
accommodate an active lifestyle.
Amino acid requirements for adults are not greatly different than that of children, but there are
other nutrients that are just as important:


Calcium and Vitamin D: to prevent osteoporosis and promote bone health



Folic Acid: to prevent arteriosclerosis



Fiber: for normal digestive health



Omega 3 essential fatty acids: which strengthen immunity and have neuroprotective
effects.

Metabolic clinic visits are less frequent in adulthood than in childhood, but regular monitoring is
still important.

Part 3: HCU and Pregnancy
Birth Control and Pregnancy
It’s especially important for women with HCU to take the
proper precautions before and during pregnancy to ensure
they have a safe and successful pregnancy.
As previously stated, HCU comes with an increased risk for blood clots. Estrogen-based birth
control, even in the general population, increases the chances for a blood clot. Because of
this, it is highly recommended that women with HCU avoid estrogen-based birth control.
If possible, women should consult with their metabolic team before getting pregnant, about
their decision to get pregnant. While pregnancy does pose some risk for women with HCU, it
can be done in a very safe manner. It is likely you will be advised to consult with a
hematologist and maternal fetal medicine specialist.
It is important that you have your metabolic team follow you closely when considering getting
pregnant and during the pregnancy itself.
In the case of women who are not B6 responsive, it is also important that you closely follow
your prescribed food and formula diet that your metabolic team has prescribed for you. As you
progress in your pregnancy, your metabolic team will likely adjust your formula and protein
intake to make sure you are meeting you and your growing baby’s needs!

Part 4: Tips and Tricks
Don’t get hung up on the details - here are a few tips and tricks
to help you be more successful.


Look at the food labels
 Double check the serving size and protein content for the listed serving.



Generally, foods are weighed after they have been peeled or trimmed and before
cooking.

Ingredients in many high protein recipes can be swapped out for
low-protein items.


Eggs –
 For one egg, use ¼ cup unsweetened applesauce
 For one egg, use ¼ cup smashed banana
 For one egg, use ¼ cup low-protein plain yogurt
 Ener-g® Egg Replacer – follow directions on box



Milk




Flour



Cooking
 Rice milk – ¾ cup for every 1 cup regular milk.
Baking  Almond milk 1 cup for every cup.
Low-protein baking mix – follow directions on box

Cheese
 High protein cheese can be substituted for low-protein or some vegan cheeses.

Eating Out
Having HCU doesn’t mean the end of eating out.
People and restaurants are more aware of food allergies and special diets than they have ever
been! Keep these ideas in mind when you visit a restaurant or fast food joint.


Keep a small food scale with you to weigh your items



Try to view their menu online in advance



Many restaurants have their nutrition information available online or available if you call



If you don’t see something that suites your diet perfectly, don’t be afraid to ask if they
can substitute something
 Example, a Portobello mushroom for a beef hamburger patty



Some restaurants will let you bring your own low-protein pasta and cook it for you. Call
ahead to see if they will cook or heat up your pasta for you

Traveling
Exploration shouldn’t be limited by HCU

Prepare yourself and give yourself plenty of time. This will help ensure that your travels will go
smoothly and will be enjoyable. Here are some tips to help you on your way.


Gather a note of medical necessity from your metabolic doctor
 This note should explain Homocystinuria, what medications, supplements,
formula and food items you may be traveling with



Check out the food scene where you are going; it may be necessary to pack your lowprotein foods. Check out the GoLowPro App to assist you with this task!



Pack extra food and formula, you never know when your flight might get delayed



Carry as much of your medication, supplements and food as a carry on. Some airlines
will allow an additional carry on if medically necessary. Check with your airline to see if
they have such a policy



Arrive at the airport with plenty of time. Because of the nature of supplements and
formula, your luggage will likely get pulled aside and searched. Be patient and show
them your letter of medical necessity. They will still check the contents, but it will make
things move much smoothly!



Have a written letter of what should happen in case of a medical emergency. Work with
your medical team to complete this.
Once on the airplane or in the vehicle, make sure you take plenty
of stretch breaks to promote circulation.


Explore the World
Around You

Part 5: Food and Formula Resources
Medical Formula Vendors
Abbot Nutrition

Contact:
Phone: 1-800-551-5838
Website: https://abbottnutrition.com/infant-and-newmother#metabolic

Mead-Johnson

Contact:
Phone: (812) 429-6399
Email: mjmedicalaffairs@mjn.com
Website: https://www.hcp.meadjohnson.com/products/
metabolic-products/

Galen Pharma

Contact:
Phone: (215) 425-3646
Email: galenus@galen-pharma.com
Website: https://www.galen-pharma.com/medical-nutrition/

Vitaflo USA
Contact:
Phone: (888) 848-2356
Email: VitafloNAM@VitafloUSA.com
Website: https://www.vitaflousa.com/

Low-protein Foods and Medical Formula Vendors
Cambrooke Therapeutics

Contact:
Phone: (866) 456-9776
Email: info@cambrooke.com
Website: http://www.cambrooke.com/

Nutricia Metabolics

Contact:
Phone: (800) 605-0410
Email: info@medicalfood.com
Website: http://www.medicalfood.com/

Low-protein Food Vendors
Dietary Specialty

Contact:
Phone: (888) 640-2800
Website: http://dietspec.com

Flavis

Contact:
Email: info.us@flavis.com
Website: https://www.flavis.com/en

Lil’s Dietary Shop

Contact:
Phone: (773) 239-0355
Website: Lilsdietary.com

PKU Perspectives

Contact:
Phone: (866) 758-3663
Email: Sales@pkuperspectives.com
Website: http://pkuperspectives.com

Taste Connections

Contact:
Phone: (310) 413-6499
Email: tasteconnect@verizon.net
Website: http://Tasteconnections.com

Other Notable Food Companies
While these companies do not design things with our community in mind, many of their products will work for those on
a low-protein diet. Please check the nutrition labels and consult with your dietician if you are not sure if their products
are right for you. Most of these companies can be found in most grocery stores or health food stores.

Better Than Foods—Pasta and rice alternatives

The Jackfruit Company—Meat alternatives

Daiya Foods—Dairy alternatives

So Delicious - Dairy Free Alternatives

Contact:
Phone: (877) 324-9211
Email: cr@daiyafoods.com
website: https://daiyafoods.com

Contact:
Phone: (866) 388-7853
Website: http://sodeliciousdairyfree.com/

Contact:
Phone: (855) 691-5900
Email: Jeff@GreenSpotFoods.com
Website: http://www.betterthanfoodsusa.com/WebV31/

Ener-g Foods Company—Baking mixes, breads,
and snack items.
Contact:
Phone: (800) 331-5222
Email: customerservice@ener-g.com
Website: http://www.ener-g.com

Field Roast: Dairy Alternatives

Contact:
Phone: (800) 311-9497
Website: http://fieldroast.com/product/chao-slices/

Follow Your Heart—Dairy Free Alternatives.
Contact:
Phone: (818) 348-3240
Email: amason@followyourheart.com
Website: http://followyourheart.com

Glutino -Offers an array of baking mixes, snacks,
breads, and breakfast pastries.
Contact:
Phone: (800) 845-7286
Website: http://glutino.com

Contact:
Phone: (877) 433-4024
Email: knowjack@thejackfruitcompany.com
Website: http://thejackfruitcompany.com

Upton’s Naturals—Meat Alternatives
Contact:
Phone: (312) 666-7838
Email: info@uptonsnaturals.com
Website: uptonsnaturals.com

Violife Foods

Contact:
Email: available through their wesbite
Website: https://violifefoods.com/us

Other Important Companies
Recordati Rare Rare Diseases (Makers of Cystadane)

Cystadane can be purchased by prescription through AnovoRx
Recordati Rare Diseases’ mission is to reduce the impact of extremely rare and devastating diseases by providing
urgently needed therapies. We work side-by-side with rare disease communities to increase awareness, improve
diagnosis and expand availability of treatments for people with rare diseases
Contact:
Website: https://www.cystadane.com/
Phone: (844) 288-5007
Anovo’s Website: http://www.anovorx.com/
Anovo’s Phone: (888) 487-4703

Solace Nutrition

Solace Nutrition prides itself on its main reason for existence – the advancement of disease management through
nutrition. Our products are designed by healthcare professionals specialized in the area of disease for which our
products are intended. Our team is consistently developing scientifically proven products that fill the unmet need of the
many people struggling with inborn errors of metabolism and chronic disease management. Our products are in
concentrated & convenient forms using only safe, clinically-validated ingredients that are manufactured in FDA
registered & audited facilities.
Products for HCU:
VB6 P5PTM
Contact:
Phone: (888) 876-5223
Website: https://www.solacenutrition.com

Low-protein Food and Medical Formula
Insurance and Assistance Programs
We realize that food and formula coverage varies greatly by state. For this reason, HCU Network America has
contracted Raenette Franco of Compassion Works Medical LLC to help assist you in getting low-protein foods, formula
and supplements covered. She will also work with you to find a policy that meets your individual needs if you don't
currently have one or are struggling to find one.
Part of our mission as HCU Network America is to increase access for treatments and supplements for Homocystinuria
patients. In order to fulfill this part of our mission, we have been in contact with Raenette Franco of Compassion Works
Medical, LLC to help us fulfill this part of our goals.

About Raenette

A native New Yorker, Raenette Franco came to New Jersey in 2001 and landed a career as Medical Biller Insurance
Specialist/Consultant. Her background consists of hospice and palliative care, bariatric surgery, and other medical specialties geared around insurance coverage. Raenette landed a job within the medical food arena in 2011 as a medical
food insurance specialist that captured her heart. Inspired by helping others, Raenette expanded her career as founder
of Compassion Works Medical. Raenette received her Certification as a Certified Biller Coder Specialist (CBCS), from
the NCCA Accreditation, NJ. Her big heart and deep passion is dedicated to helping patients, dietitians, and physicians
avoid the difficult tasks of insurance coverage and reimbursement issues for medical foods/enteral nutrition. Raenette’s specialty is working directly with Medical Food coverage for both formula and low-protein foods.

Mission

Compassion Works Medical has a special mission to change the lives of the rare genetic disease community by
supporting a genuine helping hand with insurance coverage challenges. Over the past years at Compassion Works
Medical, a blessing in disguise had come across my path – I have expanded my support to all kinds of special diseases
that require medical foods and enteral nutrition, including cancer, ALS, TBI, etc. It is truly rewarding and my inspiration
grows stronger and stronger to help those people find a way to afford and stay on diet.
“We don't take NO for an answer along with compassion that makes all of us successful”!

How to get in touch with Raenette:

Email: raenettef@compassionworksmrs.com | Phone: (973) 832-4736

Other Assistance Programs
Healthwell Foundation

Each year, more and more Americans are being forced to choose between paying for life-saving treatments and paying
for basic necessities like food, housing and utilities – decisions no one should have to make. When people in these
circumstances need help, many of them turn to the HealthWell Foundation®. Founded in 2003, the HealthWell
Foundation is an independent, non-profit organization that provides financial assistance to insured patients living with
chronic and life-altering illnesses to help them afford their medical treatments.
Contact:
Phone: (800) 675-8416 | Website: https://www.healthwellfoundation.org/fund/homocystinuria/

Diet Log
Date

Time

Food Name

Serving (s)

Measurement

Protein

Diet Tracking Applications and Websites
HCU Network America does not endorse any diet tracking application or website.

Metabolic Diet App for HCY (homocystinuria, also known as HCU) is a website designed for
patients with HCY. The website was designed with protein and methionine data provided by the
Genetic Metabolic Dietitians International (GMDI) group to ensure accuracy and accessibility. In
addition to the accurate data which can be used to track your daily nutrient intake, you can add
your own foods and recipes, and export your diet records.
To find out more about Metabolic Diet App for HCY or to create an account, please visit
www.metabolicdietapp.org/HCY.html

HowMuchPhe.org is a comprehensive diet-management system for patients with PKU with
phe/pro/exchange and caloric values for more than 7,000 foods. The How Much Phe website
allows you to search their data base, find related values, calculate your own recipes and
create a daily food log. In addition, your subscription comes with responsive customer
service. While this website is designed for patients with PKU, it’s a valuable resource
because of the partnerships they have developed with many food companies to obtain
unrounded protein content, which otherwise is hard to find.

Part 6: Medication, Labs and Doctors
Medication List
Name of Medication

Dosage

Frequency
(i.e. 2x per day)

Prescribing
Doctor

Lab Results
Lab

Date

Result

Date

Result

Date

Result

Doctor’s information

Geneticist:

Clinic Affiliation:

Address:

City, State, Zip code:

Phone:

Email:

Dietitian:

Clinic Affiliation:

Address:

City, State, Zip code:

Phone:

Email:

Primary Care
Physician:

Clinic Affiliation:

Address:

City, State, Zip code:

Phone:

Email:

