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Executive Summary

Phenylketonuria (PKU) is an inability to clear excess of the amino acid phenylalanine that, if left
untreated, leads to brain dysfunction and intellectual disability. PKU is an inherited metabolic
disease that is screened for in infancy in all 50 states and D.C., and is found most frequently in
newborns. Variation exists between state laws mandating consistent coverage of
low-phenylalanine dietary products for both private and state-run health insurances. Missouri
law (RSMo § 191.331) provides for the screening of PKU at birth through fee-maintained
screening programs, and for treatment via baby formula through the Metabolic Formula
Program. Additional legislation has been proposed that would require health insurances to
cover all PKU patients for dietary products for the disease through the age of six.

Highlights

e If left untreated, PKU can lead to severe intellectual disability, epilepsy, and behavioral
problems.

e PKU is most often successfully treated with low phenylalanine baby formula, and
treatment continues into childhood with low phenylalanine foods and dietary products.

e Screening for PKU has resulted in modest healthcare cost savings overall, as it can avert
costs such as institutionalization in mental health facilities and promote improved
productivity and development.

Limitations

e Recommended measures for cost saving are often qualitative measures of personal
development. Studies remain mixed as to which measures to use to determine total
saved costs.

e While the PKU diet is effective, no alternative effective diets have been determined since
experimenting with alternative diets may present ethical concerns over safety and risk of
mental decline.

Research Background

What is Phenylketonuria?

Phenylketonuria (PKU), also known as phenylalanine hydroxylase deficiency, is an inherited
metabolic disorder, where high levels of the amino acid phenylalanine accumulate and
eventually brain dysfunction. Approximately 1 in 10,000 newborns are born with the condition
each year, including 225 Missouri infants over the last 25 years, and incidence rates are higher in
some racial/ethnic groups (such as Caucasian, Middle Eastern, and East Asian populations). If
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left untreated, PKU can lead to severe intellectual disability, epilepsy, and behavioral
problems."” Diagnosis has generally been achieved through early screening of newborns within
1-3 days after birth via blood testing for high levels of phenylalanine. Additional conditions
found to occur along with PKU include asthma, alopecia, urticaria, gallbladder disease, rhinitis,
esophageal disorders, anemia, obesity, GERD, eczema, renal insufficiency, osteoporosis,
gastritis/ esophagitis, and kidney stones.’

Treating Phenylketonuria

Treatments are initiated immediately after diagnosis and involve adherence to a
low-phenylalanine diet, which have been shown to lower blood levels of phenylalanine and
improve neuropsychological performance.* Low-phenylalanine diets often are composed of
low-protein foods or protein substitutes, as well as fruits and vegetables, fats, and
carbohydrates (Figure 1).

Low protein, but use
in moderation

Foods used to provide daily 2
phenylalanine requirement o 0 '
Fruit and vegetables
containing phenylalanine @ J ‘ .
up to 75mg/100g, 3 )& = [{
5 servings/day W
l ”ﬁ:g"m‘ E

Figure 1. Food pyramid of low phenylalanine foods for PKU treatment.’ [llustration describing the
foods high in phenylalanine to use sparingly (top of pyramid; including breads, pastas, and grains) and
foods that are low in or have no phenylalanine (bottom of pyramid; including fruits, vegetables, and
substitutes). [llustration from the Orphanet Journal of Rare Diseases.
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Low-phenylalanine diets are an effective way to treat PKU, but due to the ethical issues of
performing a placebo-controlled, double blind dietary study without restrictions, alternative
dietary treatments have not been determined.* Given the higher likelihood of identification in
infants, PKU diets can also be monitored during breastfeeding, so long as volume of milk and
blood levels are monitored." Pharmaceutical interventions are few, and may include the use of
the FDA-approved Pegvaliase, which is effective but may cause adverse side effects such as skin
reactions, arthralgia, and anaphylactic responses.'

Adults and PKU

Biochemical screening for PKU began in the late 1960s, meaning that there are adults with PKU
who were (and may remain) untreated, and who are often overlooked in studies. Adults who



are identified with PKU later in life often have high support needs and physical manifestations
such as eczema, epilepsy, and abnormal body odor.® Studies (often questionnaires filled in by
those close to the patient) have shown no significant differences in levels of skills, support
required, or success in challenging behaviors between adults who tried starting a
phenylalanine-restricted diet in adulthood and those who had not tried. It should be noted that
randomized controlled trials are needed to confirm these findings. While intelligence measures
do not seem to diminish into adulthood for PKU patients, neuropsychological and psychosocial
problems frequently develop and may require continuing treatment studies. Lastly, although up
to 90% of PKU patients may continue care into adulthood, there are few physicians dedicated to
continuing care of adult PKU patients.”

PKU Screening and Provisions for Coverage of PKU Dietary Products

The federal Patient Protection and Affordable Care Act (PPACA) does not explicitly require
coverage of metabolic disorders, so several states have determined additional benefit
requirements for insurance plans in their state. Commonly included additional benefits may
include treatments for orthodontia, congenital defects, autism, and hearing aids.® Screening
programs are administered by the state, often financed by user fees, and all 50 states screen for
PKU and hypothyroidism; they may also screen for galactosemia, sickle cell anemia, other rare
disorders.” Screening for PKU has been demonstrated to provide modest cost savings (roughly
$1.60 of medical costs avoided for every dollar spent on dietary and screening costs), largely
due to institutionalization of people with mental disability being averted. However, since most
individuals with mental disabilities are no longer institutionalized, most of the modern benefits
to PKU screening are currently qualitative in nature (and more complicated to address using a
cost/benefit framework), including allowing children to meet goals for achieving optimal
human development, avoiding disability, and improved labor productivity.""" As a result, there
is ongoing discussion in the research literature about what measurable output(s) can/should be
used to determine cost savings due to PKU screening, including improved intelligence
assessments, improved economic output, savings in medical care, etc.

According to the National Organization for Rare Disorders, while dietary products and formula
are covered via private insurance in Missouri, many cases involve limitations, and state covered
health care further only covers dietary formulas with limitations, including exhausting all
third-party funding sources first."” The federal Health Resources and Services Administration
runs a grant program (State Newborn Screening Interoperability Implementation Program) where
states can apply for federal funding to bolster databases and resources for monitoring to
support state newborn screening activities."

Missouri law (RSMo § 191.331) states that all children (unless opposed by the parent for
religious reasons) shall be tested for PKU at birth. The law also states that financial assistance
from the Department of Health and Senior Services shall be given to low-income children and
adolescents, as well as adults, on a needs-based basis. These funds are provided in practice by
the Metabolic Formula Program, with eligibility for MO Healthnet as an entry criteria. An
additional proposal for the 2022 legislative session (HB 1700) further expands and codifies these
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protections by stating that all insurances must cover children under the age of 6 for all modified
dietary products, even if the treatments are not the sole source of nutrition.
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