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SUMMARY 
This first publication in the Health Policy & Maternal and Child Health Policy series from the George 
Washington University Milken Institute School of Public Health describes medical management, 
including medical nutrition, as the professionally-recognized standard of care for children diagnosed 
with rare diseases that fall under the umbrella of urea cycle disorders. It first summarizes statistics 
pertaining to health insurance coverage of medical nutrition, the financial burden medical management 
creates for families, and the delays and barriers in accessing care that ensue. It then synthesizes current 
coverage policy both at the federal and state levels and analyzes pending bills, with a special focus on 
the federal Medical Nutrition Equity Act, which were reintroduced last year in the first session of the 
117th Congress. It concludes with a discussion of the implications for children with UCDs and their access 
to needed services.   
 
Introduction and Background 
 
What are Urea Cycle Disorders (UCDs)? 
Urea cycle disorders (UCDs) are a set of rare 
genetic diseases that result from inherited 
metabolic deficiencies (IMDs) or inborn errors of 
the metabolism (IEMs) affecting the urea cycle 
pathway.1 There are eight recognized inherited 
deficiencies in the following six enzymes and 
two transporters of the pathway: 
• CPS1 (Carbamoylphosphate synthetase I) 
• OTC (Ornithine transcarbamylase) 
• ASS1 (Argininosuccinic acid synthetase)  
• ASL (Argininosuccinic acid lyase) 
• ARG1 (Arginase) 
• NAGS (N-acetyl glutamate synthetase)  
• ORNT1 (Ornithine translocase) 
• Citrin - CIT (Citrullinemia, Type I)/CIT II 

(Citrullinemia, Type II).1 
 
Per the 1983 Orphan Drug Act (ODA), a rare 
disease is one that occurs in fewer than 200,000 
individuals.2 UCDs are estimated to have an 
incidence of 1:35,000 births, ranging from 
1:56,500 for OTC deficiency to <1:2,000,000 for 
NAGS deficiency.1,2  
 

Medical Management as Standard of 
Care for UCDs 
A urea cycle disorder (UCD) is medically 
managed through a combination of 
pharmaceutical drugs, highly restricted low-
protein diets, and medical foods, such as 
metabolic formula and amino acid supplements. 
An increasing number of patients with UCD have 
opted for liver transplantation as an alternative 
treatment because it eliminates 
hyperammonemia episodes, which are 
unpredictable and life threatening.   
 
The ODA as amended in 1988 defines “medical 
food” as food that is formulated to be consumed 
or administered via mouth naturally or through 
an artificial opening directly into the intestine.  
Medical foods are recognized as an effective and 
essential intervention for children with UCD. 
Medical foods reduce the risk of 
hyperammonemia in this patient group and thus 
prevent potentially devastating outcomes like 
cognitive disability or death.2 They are 
sometimes the only food option that children 
can eat and also contribute to normal growth 
and development by giving other essential 
nutrients. 
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Health Insurance Coverage of Medical 
Nutrition 
A 2018 survey of a national sample of 58 
respondents composed of parents of children 
with UCD and adults with UCD with relatively 
high incomes (>50% with  ≥ $75,000 a year) 
found that 98% had health insurance.3  Of these, 
the majority had employer-sponsored insurance 
(69%), followed by Medicaid (12%) and CHIP 
(4%), Medicare (9%), individually purchased 
policies (4%), and military or veteran system 
coverage (2%).3 The vast majority had only one 
source of coverage (82%) and most had been on 
the same plan for over three years (54%).3 In 
addition to health insurance, over two-thirds 
(70%) relied on therapy services provided 
through schools, local health departments, or 
other sources, such as grants from 
pharmaceutical companies.3 
 
Although children with UCD are almost 
universally covered by insurance, coverage of 
medical food is inconsistent across states and 
insurers.3,4,5  This inconsistency is due to several 
factors. Until 1972, the Food and Drug 
Administration (FDA) classified metabolic 
formulas for IEMs as drugs; since then, they are 
no longer classified as such and are regulated as 
foods.  In 2016, the FDA issued guidance that 
specifically stated that medical foods are “not 
prescription drugs, do not have National Drug 
Code (NDC) codes, and do not require a 
prescription,” although “in most cases 
authorization is required … to demonstrate 
supervision by a medical provider.”2 Insurers 
often deny coverage if the patient is able to 
drink the formula but will cover extra costs 
associated with tube feeding, including surgical 
placement.6 Medical foods are more expensive 
than standard formulas and those that are 
modified to be low in protein are two to eight 
times more expensive than the standard ones.2  

Supplements often used to treat UCD, such as 
citrulline or arginine, typically fall in a gray area 
on the supplement-drug spectrum. They are 
almost never covered under the medical benefit 
as formula is, nor are they covered under the 
drug benefit.    
 
As a result, many families are underinsured and 
left with high out-of-pocket costs and potential 
lack of access to lifesaving therapies for their 
child. The financial consequences of medical 
bills for UCD care are pronounced. In the same 
2018 survey referenced above, 49% of 
parents/caretakers said they used up all their 
savings, 40% took on credit card debt, and 35% 
borrowed from family or friends.3 The 
consequences were more serious for families 
with Medicaid coverage. In addition to more 
frequent reports of using up savings, taking on 
credit card debt, and borrowing from family or 
friends, 43% said they could not pay for basic 
necessities, such as food, heat, or rent (vs. 14% 
with private insurance); 23% took out a 
mortgage against their home or a loan (vs. 16% 
with private insurance); and 15% filed for 
bankruptcy (vs. 7% with private insurance).3 
 
Financial Burden of Medical 
Management for Families 
Access to rare disease treatment presents a 
major financial challenge for families, including 
families with children who are diagnosed with 
UCD. Families report experiencing financial 
burden when out-of-pocket expenditures reach 
$250 or more in a single calendar year.7 Using 
this threshold, one study demonstrated 
significant financial burden related to caring for 
and paying for the care of individuals affected by 
UCD, reporting the following about UCD-related 
out-of-pocket spending.3 

• Total spending per year: In 2018, 75% of 
survey respondents reported over $250 of 
total medical-management-related out-of-



 

3 

pocket costs in the past 12 months. Of these, 
18% spent between $5,000 and $10,000 and 
7% spend over $10,000.   
o By type of coverage: Overall, families 

whose child had Medicaid coverage did 
not spend more than $1,000 annually. Of 
those with Medicaid, 25% did not spend 
anything on their child’s UCD care, 38% 
spent between $100 and $250, 25% 
spent between $250 and $500, and 12% 
spent between $500 and $1,000. In 
contrast, only 3% of families with private 
coverage did not spend anything on their 
child’s care and 9% spent in excess of 
$10,000, with the majority (54%) 
spending between $1,000 and $10,000 
over the previous year. 

• Cost of amino acid supplements: Only 17% 
of survey respondents reported no out-of-
pocket spending on supplements in the past 
year and no survey respondents reported 
supplement-related spending in excess of 
$5,000. Forty percent reported spending 
between $250 and $1,000 in the last year on 
supplements and 7% spent between $1,000 
and $5,000. 
o By type of coverage: All families with 

Medicaid-covered children had less than 
$250 in supplement-related out-of-
pocket spending. In contrast, less than 
half of families with children with private 
insurance reported spending less than 
$250 in the calendar year. 

• Cost of medical foods/metabolic formula: 
Approximately 45% of respondents reported 
no out-of-pocket spending for medical foods 
in the past year. No respondents reported 
medical-food-related spending in excess of 
$5,000. Twenty-four percent spent between 
$250 and $1,000 on medical foods in the 
past year and 11% spent between $1,000 
and $5,000. 
o By type of coverage:  All families with 

Medicaid-covered children had less than 

$250 in out-of-pocket costs related to 
medical foods/metabolic formula. In 
contrast, just over half of families with 
children with private insurance reported 
spending less than $250 in a calendar 
year. 

 
Excluded benefits are also a problem for families 
affected by UCD as they are often prohibitively 
expensive (47% overall and 56% of privately-
insured vs. 31% of Medicaid-insured reported 
exclusions to be a cost problem).3 In 2018, only 
18% of families reported that these costs were 
always affordable, while 31% and 16% said that 
they were sometimes or never affordable, 
respectively.3 An overwhelming majority (74%) 
of families with privately-insured children 
reported that their insurance policy did not 
always cover benefits that met their needs. This 
was compared to 42% of Medicaid-insured 
children reporting a gap between covered 
benefits and UCD-related needs.3 Large 
percentages in both groups, however, reported 
that costs not covered by insurance were not 
always affordable (89%, private; 80%, 
Medicaid).3 
 
Delays and Barriers in Accessing Care 
While none of the families whose child had 
undergone liver transplant reported difficulties 
or delays in accessing transplant care as a 
persistent and ongoing issue, 44% and 47% of 
families whose child was medically managed 
reported difficulties or delays due to lack of 
availability of UCD services in their area and 
costs of UCD care, respectively.3 These families 
also reported a higher cost burden for use of 
emergency medical care compared to families 
who had opted for liver transplantation (34% vs. 
18% had costs between $250 and $5,000 in the 
past year).3 
 
In 2018, 63% of families had to contact the 
insurance company because it did not pay a bill 
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promptly or denied payment altogether.3  While 
it was an issue frequently reported by both 
privately-insured and Medicaid-covered 
patients with UCD, a higher percentage of 
families with privately-insured children reported 
coverage denials or delays compared to families 
with Medicaid-insured children (68% vs. 54%).3 
 
Families most commonly reported issues with 
cost and coverage of amino acid supplements 
(68%) and medical foods/metabolic formula 
(57%).3 Cost and coverage of emergency 
medications and routine consultative or follow 
up visits were least commonly reported. Except 
for medically-related travel, families whose child 
had Medicaid coverage encountered fewer 
cost/coverage problems across all service 
categories compared to families whose child had 
private insurance.  Still, over 60% and over 50% 
of survey participants with Medicaid-covered 
children reported cost/coverage issues with 
amino acid supplements and medical 
foods/metabolic formula, respectively.3   
 
Other barriers to care included “job lock” due to 
concerns over losing insurance coverage (60%) 
and sub-specialists who do not accept the 
patient’s insurance, with the latter being more 
prevalent among respondents whose child was 
Medicaid-covered (23%, Medicaid vs. 10%, 
private insurance).3 
 
Current Coverage Policy 
 
At the Federal Level: 2016 TRICARE 
Coverage Policy 
Currently, the only source of coverage that 
provides supplement and medical food benefits 
for dependents or children is TRICARE, the 
federal program for Uniformed Services 
members. Under the program, IEMs, which 
generally encompass UCDs (although the 
TRICARE statute is not explicit about these), are 

covered as a disease or condition that is then 
eligible for coverage of medically necessary 
vitamins and medically necessary foods and the 
medical equipment and supplies necessary to 
administer these foods. TRICARE defines 
medically necessary food as a low-protein, 
modified food product or an amino acid 
preparation product, which must meet five 
conditions (see Appendix 1 for details).  The 
statute also includes specific exclusions from 
coverage (see Appendix 1 for details). The 
medical necessity standard that applies is one 
according to which the food and the vitamins are 
“considered proven,” as well as “appropriate, 
reasonable, and adequate for the condition.” 
 
At the State Level: Status of Private and 
Public Insurance Coverage 
Twenty-nine states have some level of 
mandated private insurance coverage among 
insured employer plans and individual market 
carriers for medically necessary nutrition. 
However, this coverage varies by condition and 
type of benefit. In addition, limitations, such as 
annual limits and cost-sharing, may apply or are 
permissible as long as they are on par with other 
benefits covered by the insurer. Only four states 
(Colorado, Indiana, Louisiana, and Utah) are 
explicit about private health insurance coverage 
of UCDs as a type of IMD/IEM that must be 
covered.  Five states specify that UCD conditions 
screened under the state’s Newborn Screening 
Program are covered: Arizona (ASA; CIT); 
Connecticut (ARG; ASA; CPS; CIT; CIT II; OTC); 
Delaware (ARG; ASA; CIT; CIT II); and Vermont 
(ASA; CIT).  
 
State statutes and/or regulations may adopt one 
or more of the following approaches: 1) like the 
five states mentioned above, they may refer to 
their mandatory state Newborn Screening (NBS) 
Program, which all states have and which vary in 
the number and type of conditions they cover; 
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2) they may list UCDs as explicit conditions 
either separately or under IMDs/IEMs; and/or 3) 
they may refer to the HHS RUSP (Recommended 
Uniform Screening Panel) conditions list, which 
explicitly recommends coverage of ARG and CIT 
as core UCDs and of CIT II as a secondary UCD. In 
order to be included on the RUSP, disorders 
must have evidence that supports the potential 
net benefit of screening, the ability of states to 
screen for the disorder, and the availability of 
effective treatments.  Part of effective 
treatments for UCD includes medical foods and 
supplements.  
 
Under the NBS Program, all states cover some 
UCDs out of a total of conditions screened that 
ranges from a low of 31 (Arizona) to a high of 77 
(Missouri).8  In addition: 
• Four states (California, Connecticut, 

Massachusetts, and Tennessee) have the 
most comprehensive coverage of UCDs: 
ARG, ASA, CPS, CIT, CIT II, OTC.  

• Ten states (Arizona, Arkansas, Georgia, 
Kansas, Louisiana, Nebraska, North 
Carolina, Rhode Island, Vermont, and 
Virginia) only cover two types of UCDs: ASA, 
CIT. 

• All states require all newborns to participate 
in newborn screening unless parents object 
on religious grounds (also known as 
universal opt-out). 

• All states charge a fee except Kansas, New 
York and Pennsylvania.  In Arizona, parents 
are billed for the fee if they are uninsured. In 
Arkansas, newborns covered by private 
health insurance will have their fee paid by 
insurance as mandated by law. In Delaware, 
the hospital of birth or birthing center pays 
the fee; no newborn is denied screening 
because of the inability to pay. 

• Fees (as of 2017) vary from a low of $15 in 
Florida to a high of $162.98 in Rhode Island. 

 

In states where the NBS program, WIC program, 
and/or Children with Special Health Care Needs 
program may defray some of the costs of 
formula and other authorized food products, 
Medicaid is either the primary or secondary 
payer for children who are also eligible for these 
other publicly-funded programs. States vary in 
how they approach the coordination of benefits 
in this instance. They also vary in whether they 
specify that the coverage for children falls under 
the Early and Periodic Screening, Diagnostic, and 
Treatment benefit and is subject to prior 
authorization, even for children. Overall, 
Medicaid coverage lacks transparency both in 
terms of specific conditions and specific benefits 
covered. 
 
Appendix 2 provides individual state 
infographics with information on the level of 
public and private health insurance coverage 
and the NBS Program mandates specific to 
UCDs. 
 
What is being proposed? 
 
Recent Activity at the Federal Level 
Medical Nutrition Equity Act of 2021  
First introduced as the Medical Foods Equity Act 
in 2011 and 2013, and as the Medical Nutrition 
Equity Act (MNEA) in 2017 and 2019, MNEA of 
2021 was reintroduced in the 117th Congress as 
House bill H.R. 3783 and companion Senate bill 
S. 2013.  In short, MNEA would create a universal 
federal coverage mandate for IMDs, including 
specific UCDs (ARG, CIT, NAGS, OTC, CPS I; CIT II 
as a secondary UCD) and medical food, which 
would benefit the dependents of Uniformed 
Services members who are eligible for TRICARE; 
individuals who are eligible for Medicare, 
Medicaid, and CHIP; individuals enrolled in a 
Federal Employee Health Benefit Plan (FEHBP) 
policy; and individuals enrolled in private group 
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and individual health insurance. More 
specifically, MNEA would: 
• Amend the TRICARE statute to add a 

modified fat preparation product or a 
nutritional formula, including a formula that 
does not require a prescription, as medically 
necessary food.  

• Require Medicare, Medicaid, CHIP, FEHBP 
contracts with carriers, and private group 
and individual health insurance to cover 
medically necessary food and medically 
necessary vitamins and individual amino 
acids as defined under Medicare provisions 
proposed by the Act, and supplies to 
administer these foods. 

• In addition to being medically necessary (as 
defined by each type of insurance coverage), 
coverage must be prescribed, ordered, or 
recommended by a qualified physician or 
other health care professional. 

• With the exception of Medicare, which 
would cover 80 percent of the lesser of 
either the amount charged for the service or 
the amount determined under a fee 
schedule determined by the HHS Secretary, 
the Act is silent on reimbursement policy for 
all other sources of coverage. 

 
Appendix 1 provides more details about the Act 
in a side-by-side analysis of the federal bills, 
contrasting proposed changes with current 
policy, which only exists for TRICARE. 
 
Preliminary Cost Analysis of MNEA 
Using data from 2018, Patients & Providers for 
Medical Nutrition Equity estimated that once 
implemented, the mandate would cost $132 
million per year over the 2020 to 2029 period.6  
It is assumed to be a conservative estimate 
because it does not take into account cost 
savings that would be generated through 
different pathways, such as reducing appeals of 
coverage denials.6 

 

Recent Activity at the State Level  
Virginia: New Law as of 2020  
In 2020, the Virginia state legislature adopted a 
coverage mandate that classifies “medically 
necessary formula and enteral nutrition 
products as medicine” and includes “coverage of 
any medical equipment, supplies and services 
that are required to administer” the covered 
formula/products, which must be provided 
based on the prescription or order of a physician 
or other qualified health care professional and 
used under medical supervision regardless of 
setting (i.e., it can include the home). The new 
law imposes the parity principle between this 
new benefit coverage and other medicines 
covered by insurance (in other words, same 
terms and subject to same conditions). The 
mandate applies to individual and group 
insurers, employers who are not self-insured, 
and HMO products.  Excluded are short-term 
policies, including contracts for Medicare 
eligible persons.  IMDs are defined as “inherited 
enzymatic disorder[s] caused by single gene 
defects involved in the metabolism of amino, 
organic, or fatty acids,” and thus should be 
inclusive of UCDs. Copayments, coinsurance, 
and fees are prohibited unless they are imposed 
upon all in the same category. Reduction in 
allowable reimbursement is not permitted 
either. Codified at §38.2-3418.18 of the Code of 
Virginia, the new provisions became effective on 
January 1, 2021.  
 
2021 State Legislative Sessions 
During 2021, bills were introduced in four states 
that already have some type of private health 
insurance mandate – Connecticut, Florida, 
Massachusetts, and New York. None of these 
bills were considered by state lawmakers. 
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Summary and Implications for 
Children with UCD 

 
As described in this brief, there are effective and 
available treatments for children with UCDs, 
which include specialty, medically necessary 
medical foods.  However, coverage issues and 
financial barriers interfere with access to 
needed – and lifesaving – care. Based on 
available evidence to date, it is clear that 
coverage for amino acid supplements and 
medical foods/metabolic formula is inadequate 
for many individuals with the condition, for 
whom they are a medical necessity. Even though 
almost all children with UCDs have insurance 
coverage, they are underinsured for these 
benefits and their families end up with 
significant out-of-pocket expenditures. Financial 
consequences are important for all regardless of 
type of insurance, but even more dire for 
individuals with Medicaid coverage due to the 
link between very low income and program 
eligibility.  
 
In addition, there is an inequity between 
coverage of liver transplantation for UCD 
compared to coverage of nutritional 
interventions essential for the medical 
management of UCD. For example, families 
seem to be less likely to face catastrophic 
expenses for liver transplant pharmaceuticals 
than for uncovered medications needed for 
medical management.  There also appear to be 
notable differences between private insurance 
and Medicaid coverage. Under Medicaid, there 
are fewer reported out of pocket costs, cost and 
coverage concerns, and barriers to care than 
under private insurance. However, when 
coverage gaps do exist for Medicaid-covered 
individuals, they may result in more severe 
financial strain,  due to less availability of 
disposable income. These differences in 
coverage levels can be explained in part by the 

different coverage requirements and medical 
necessity standards that apply under Medicaid 
vs. private insurance.  Medicaid is designed to 
cover people at the point of need and is more 
generous when it comes to children in general. 
Nevertheless, issues of coverage and 
affordability for Medicaid-covered children with 
UCD remain frequent.  
The Medical Nutrition Equity Act in Congress 
would impose a universal benefit coverage 
mandate across all insurers in the United States. 
If passed, it would address the inconsistency of 
medical food coverage and eliminate exclusions. 
However, how conditions, including UCDs, are 
defined and specified and how medical necessity 
standards are spelled out in each source of 
insurance coverage will likely continue to 
generate some variations in coverage provided 
to children with UCD.  Until then, state laws will 
determine coverage level in each state and, as 
seen in Appendix 2, even more variation in 
coverage within and across states can be 
expected.  Work to improve coverage at the 
state level is still needed for children diagnosed 
with UCD. 
 
Abbreviations used have the following 
meaning: IMDs-Inherited Metabolic Diseases; 
IEMs-Inborn Errors of Metabolism; AADs-Amino 
Acid Disorders; UCDs-Urea Cycle Disorders; PKU-
Classic Phenylketonuria; ARG-Argininemia; ASA-
Argininosuccinic Aciduria; CIT-Citrullinemia, 
Type I; CIT II- Citrullinemia, Type II; CPS-
Carbamoyl Phosphate Synthetase I Deficiency; 
OTC-Ornithine transcarbamylase. 
 
Appendix 1: Table Comparing Federal Bills and 
Current Law Authors’ analysis as of 08/24/2021 
(latest check on status: 01/19/2022) 

 
Appendix 2: 50 State Infographics on Medical 
Nutrition Coverage for Children with Urea Cycle 
Disorders Primary sources are: (a) a 2016 
Catalyst Center publication,5 which the authors 
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updated with any relevant state changes and 
developments since 2016 up until 08/24/2021; 
(b) the HRSA-funded Baby’s First Test website on 
newborn screening;8 (c) National Organization 
for Rare Disorders: State Report Card 6th 
Edition, Appendix: Medical Nutrition, with data 
current as of November 2020;9 and (d) state 
statutes, regulations, policy manuals, provider 
bulletins. 
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