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NOTE TO JENNIFER KLEIN, KEN THORPE, ROSE CHU
Medical Foods and Insurance Coverage
. The primary inherited metabolic disorders are:

- PKU - 1/ 10,000 to 1 / 25,000 live births (1990 CORN data is 1:13,000)*

- Galactosemia - 1/ 42,000 LB (1990 CORN data)* to 1 in 80,000

- Tyrosinemia - 1 / 20,000 to 1 / 160,000 (CORN data)* LB

- Glutaric Acidemia - 1 / 30,000 [in Sweden] LB*

- Homocystinuria - 1 / 50,000 to 1 / 155,000 LB (latter is 1990 CORN data)*

- Biotinidase - 1 / 61,000 to 72,000 (1990 data from 14 states' screening progs.)*
- Maple Syrup Urine Disease - 1 / 250,000 to 1 / 300,000 LB*

- Methylmalonic Aciduria - 1 / 20,000 to 1 / 50,000 (1980 CORN data)* LB

- Using numbers provided by Holly Wolf (attached) there are between 872 and 1,389
live births each year with one of these conditions.

. PKU has been estimated to make up 1/4 of all inborn errors and has a patient
population of about 15,000.

. PKU treatment programs are now recommending keeping children/aduits with inherited
metabolic disorders be kept on supplemental diets for LIFE.

. Medical foods or formulas are usually used to provide supplemental calories and
nutrients to make up for the often very restrictive diets that these patients must follow
in order to ensure that children grow and thrive.

. 1988 survey of state treatment programs for PKU and selected other inherited
metabolic diseases showed:

- family health insurance has grown as a source of coverage for families from
37% in 1982 to 56% in 1988:

- discussions with treatment program staff in California reveal that they are
usually able to get insurance coverage for formulas;

- State health departments' childrep with special health care needs programs
(Title V programs) also cover formula for lower income children, or when
insurance denies.

. At least 14 States have mandated coverage for PKU. All of these include coverage of
the medical food in their mandate.

. Attached are data from both Holly Wolf (PKU Network) and an analysis by one of the
companies that produces these medical foods. It is not clear how accurate either of
these estimates are but they shouid provide a range for estimation. The numbers
provided by SHS are wholesale and could include a 10% to 150% markup for a retail
price.
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SUMMARY OF SELECTED INBORN ERRORS OF METABOLISM
DISORDER ANNUAL INCIDENCE

INBORN ERRORS OF AMINO ACID METABOLISM

Glutaric aciduria, type I 135 live births
(glutaryl-CoA dehydrogenase)

Glutaric aciduria, type II Unknown (rare)
(electron transfer flavoprotein or

electron transfer flavoprotein

ubiquinone oxidoreductase)

Homocystinuria, nonresponsive 27-81 live births

3-Hydroxy-3-methylglutaric aciduria Unknown (rare)
(3-hydroxy-3-methylglutaryl-CoA lyase)

[sovaleric acidemia Unknown (rare)
(isovaleryl-CoA dehydrogenase)

Maple syrup urine disease '14-4] live births
branched- chain ketoacid
dehydrogenase complex)

3-Methylcrotonyl-glycinuria Unknown (rare)
(3-methylcrotonyl-CoA carboxylase)

3-Methylglutaconic aciduria Unknown (rare)
(3-methylglutaconyl-CoA hydratase)

Methylmalonic acidemia Unknown (rare)
(cobalamin reductase; adenosyltransferase)

Methylmalonic aciduria 203 live births
(methylmalonyl-CoA mutase or mutase)

Phenylketonuria (PKU) 162-405 live births
(phenylalanine hydroxylase)
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PKU because of tetrahydrobiopterin 1641 live births
deficiency (guanosine triphosphate cyclo-
hydrolase;6-pyruvoyl-tetrahydrobiopterin
synthetase;dihydropteridine reductase)
Propionic acidemia _Unknown (rare)

~ (propionyl-CoA Carboxylase)

- -Tyrosinemia type I . N 203 live births

(fumarylacetoacetate hydrolyase)

Tyrosinemia type II . - Unknown (rare)
(tyrosine aminotransferase) .

~ INBORN ERRORS OF CAROBHYDRATE METABOLISM

-~ Pyruvate de'h)?ﬂi-ogenase < 16 live births

- ElaorElb
INBORN ERRORS OF MINERAL AND VITAMIN METABOLISM. -~
'Hypercalcemia (Williams syndrome) Unkoown (rare) Rt

idiopathic infantile hypercalcemia;
carbonic anhydrase II deficiency

INBORN ERRORS OF NITROGEN METABOLISM

N-Acetylglutamate synthetase deficiency Unknown (rare)
Argininemia (arginase deficiency) < 32 live births
- Argipinosuccinic aciduria . 41-58 live births

(argininosuccinate lyase)

- Carbamyl phosphate 41-58 live births .- o
_synthetase deficiency

Citrullinemnia 4158 live births . .
(argininosuccinate synthetase)

' Ornithine transcarbamylase deficiency 41-58 live births
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elemental ingredients specifically for the treatment of inborn efrors of metabolism,

*+Low phenylalanine dietary products -these modified products are supplemental to

the medical dictary treatment and are recommended by a physician.

Lm0 Number of individoals treatment cost Medical food treatment  N;
Number of live  in U.S. with disease per person per cost in dallars per fo:
T e . . births in US. assuming 40 year year over a 4 individual over all
Discase - = with disease(a) life span year life span(b) 40 year life span dist
Pheaylketonuria(PKU) 162-405 6480-16,200 -
femaile est. ' $4560-5000 $180,000-200,600 $29,1
male $5000-5625 $260,000-225,000 91,12
Glutaric Aciduria 135 5,400
female $4750-7500 $190,000-300,000 $25,65
male $5625-8750 §225,000-350,000 47,250,
Maple Syrup Urine Discase 13-4t 520-1640 _ :
{emale ' : : $3750-7560 $150,600-300,000 $1,950,
male $4500-8750 $180,000-350,000 14,350,
Methylmalonic acidemia/ Unkaown
propionic acidemia
female B $3500-7500 $140.000-300,000 Unkno
male $4250-8750 $176,000-350,000
Homocystinuria/ Uaknown
Hypermethioninemia
fermale $3500-7500 $140,000-300,000 Unkao
male $4000-8750 $168,000-350,000
$56,76
152,72
(856.7
* Medical Foods- prescribed by a physician, these are commercially desigued complete $152.7

(a)Based uvpon census bureau estimates of fotat te--
Selected Inbom Errors of Mesahnat™- ™

of Metaboli-— *~
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SUMMARY OF SELECTED INBORN ERRORS OF METABOLISM

DISORDER ANNUAL INCIDENCE

INBORN ERRORS OF AMINO ACID METABOLISM

Glutaric aciduria, type [ 135 live births
(glutaryl-CoA dehydrogenase)

Glutaric aciduria, type II Unknown (rare)
(electron transfer flavoprotein or

electron transfer flavoprotein

ubiquinone oxidorcductase)

Homocystinuria, nonresponsive 27-81 live births

3-Hydroxy-3-methylglutaric aciduria Unknown (rare)
(3-hydroxy-3-methylglutaryl-CoA lyase)

Isovaleric acidemia Unknown (rare)
(isovaleryl-CoA dehydrogcnase)

Maple syrup urine disease 14-41 live births
branched- chain ketoacid
dchydrogcnase coniplex)

3-Methylcrotonyl-glycinuria Unknown (rare)
(3-methylcrotonyl-CoA carboxylase)

3-Methylglutaconic aciduria Unknown (rare)
(3-methylglutaconyl-CoA hydrarase)

Methylmalonic acidemia Unknown (rare)
(cobalamin reductase; adenosyltransferase)

Methylmalonic aciduria 203 live births
(methylmalonyl-CoA mutase or mutase)

Phenylketnnmria (PKL) 162-40S5 livc births
(phenylalanine hydroxylase)
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PKU because of tetrahydrobiopterin 16-41 live births

deficiency (guanosine triphosphate cyclo-
hydrolase;6-pyruvoyl-tetrahydrobiopterin
synthetase;dihydropteridine reductase)

Propionic acidemia Unknown (rare)
(propionyl-CoA Carboxylase)

Tyrosinemia type I 203 live births
(fumarylacetoacetate hydrolyase)

Tyrosinemia type II Unknown (rare)

(tyrosine aminotransferase)

INBORN ERRORS OF CAROBHYDRATE METABOLISM

Pyruvate dehydrogenase < 16 live births
Ela or E1b

INBORN ERRORS OF MINERAL AND VITAMIN METABOLISM

Hypercalcemia (Williams syndrome) Unknown (rare)
idiopathic infantile hypercalcemia;
carbonic anhydrase II deficiency

INBORN ERRORS OF NITROGEN METABOLISM

N-Acetylglutamate synthetase deficiency Unknown (rare)
Argininemia (arginase deficiency) < 32 live births
Argininosuccinic aciduria 41-58 live births

(argininosuccinate lyase)

Carbamyl phosphate ' 41-58 live births
synthetase deficiency

Citrullinemia 41-58 live births
(argininosuccinate synthetase)

Ornithine transcarbamylase deficiency 41-58 live births
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*Medical focd ' Additional cost of
Number of individuals treatment cost Medical food treatment  National annual medical  modificd low
Number of Live in U.S. with discase per person per cost in dollars per food treatmeat cost for  phenylalanine dictary
births in U.S, assuming 40 year year over a 40 individual over all individuals with products per year

Disczse with disease(a) life span year life span(b) 40 year life span discase pec person
Phenylketonauria(PKU) 162-405 6480-16,200
female est $4500-5000 $180,000-200,000 $29,160,000- 12700
male $5000-5625 $200,000-225,000 91,125,000
Ghytaric Aciduria 135 5.400
female $4750-7500 $190,000-300,000 $25,650,000-
male . $5625-8750 $225,000-350,000 47,250,000
Maple Synup Urine Discase 1341 520-1640
fequale $3750-7500 $150,000-300,000 $1,950,000-
male $4500-8750 $180,000-350,000 14,350,000
Methylmalonic acidemia/ Unknown
propionic acidemia .
fermale $3500-7500 $140,000-300,000 Uaknown
male $4250-8750 $170,000-350,000
Homocystiauria/ Unknown
Hypermethionine mia
fernale $3500-7500 $140,000-300,000 Unknown
male $4000-8750 $160,000-350,000

$56,760,000-

152,725,000

($56.7 million-
*Medical Foods- prescribed by a physician, these are commercially designed complete $152.7 million)

clementa) ingredients specifically for the treatmeat of inborn errars of metabolism.
*+*Low phenylalanine dietary products -these modified products are supplemental to

the medical dietary treatmeat and are recommended by a physician.

{a)Based upon census bureau estimates of total live births for 1993 aud “Summary of

. Sclected [nbom Ervors of Mctabolism® (rom A Practioner's Guide to Selected inborn Errors
of Metabolism, 1992 Ross Laboratories

1993 total live birchs were estimated at 2,700,000 for the eight months through August, 1993,

This estimate is extrapolated to estimate total 1993 live births at 4,050,000

(b) Cost estimates extrapolated from Scientific Hospital Supplies, Iac. cost comparison

report.
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Continuation of chart

Total annual cost of
**low phenylalanine Total aunual medical foos

dietary products for treatment and low pheayl
all U.S, individuals alanine dietary product
Disease with disease cost over 40 year life spar
PKU
female $17,496,000- $46,656,000-
e $43,740,000 134,865,000
Glutaric Aciduria
female .
male
Maple Syrup Urine Disease !
female :
male ) E
Methylmalonic acidemia/ :
propionic acidemia
female
male
Homocystinuria
Hypermethioninemia
female
male
§74,256,000- '
196,465,000
($74 million -

$196 million)



Medical Foods and Insurance Coverage
The primary inherited metabolic disorders are:

- PKU - 1in 15,000

- Galactosemia - 1 in 20,000

- Maple Syrup Urine Disease - 1 in
- Homocystinuria - 1 in

- Biotinidase Deficiency -

PKU treatment programs are now recommending keeping children/adults with
inherited metabolic disorders be kept on supplemental diets for LIFE.

Medical foods or formulas are usually used to provide supplemental calories
and nutrients to make up for the often very restrictive diets that these patients
must follow in order to ensure that children grow and thrive.

1988 survey of state treatment programs for PKU and selected other inherited
metabolic diseases showed:

- family health insurance has grown as a source of coverage for families
from 37% in 1982 to 56% in 1988;

- discussions with treatment program staff in California reveal that they are
usually able to get insurance coverage for formulas;

- State health departments’ children with special health care needs
programs (Title V programs) also cover formula for lower income
children, or when insurance denies.

At least 5 States have mandated coverage for PKU: AK, MA, MT, MN, WA. All
of these include coverage of the medical food in their mandate.

A recent study by Scientific Hospital Supplies entitled "Comprehensive Pricing
Analysis for Metabolic Disorders Formulas" showed that formulas for PKU cost
about:

- $1,300 per year for an infant
- between $2,800 and $3,800 per year for grade school through teen years
- about $3,500 for children over 19.

Other formulas tend to cost more but are less prevalent.



FORMULAS FOR TREATMENT OF INHERITED METABOLIC DISEASES

Formulas used in the treatment of inherited metabolic diseases are very
expensive, and a large burden for families to bear alone. Table 2 (page 6)
shows that state health departments are the sole source or a major source of
formula funding for 52 of the 112 programs (46%, compared to 55% of
programs in the 1982 survey). Family health insurance has become a more
significant source of funding over the past 6 years, however. Fifty-six
percent of programs now utilize family health insurance as one source of
funding, compared to 37% in 1982. It was listed as the major source of
support by 17% of the programs compared to 10% in 1982.

Programs are also finding the need to utilize mrre different sources of

support for formula funding. Twenty-one percent of programs used only one
source in this survey (Figure 2), compared to 36% in 1982 .

FIGURE 2
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TABLE 2
SOURCES OF FUNDING FOR FORMULAS USED IN
TREATMENT OF INHERITED METABOLIC DISEASES

SOURCE Number of Sole Major, not
programs source |sole source
State Health Department 69 19* 33
Family Health Insurance 62 0 20
WIC Program 51 0 4
Crippled Childrens’ Program 47 2 13
Families 40 1 2
MediCal/Medicaid 11 0 0
Military 5 ) 0
Champus 4 o o
Genetically Handicapped Persons Prog. 3 0 1
Title XIX 1 0 0
Childrens' Medical Services 1 0 0
Child Welfare 1 0 0

* Programs located in 11 states.
g
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PKU DIET POLICIES

Program policies regarding PKU diet maintenance, as reported by the 105
clinics treating PKU, are described in Table 4. The majority of programs
now recommend indefinite continuation of diet; most programs
individualize their approach, however, considering the option of liberalizing
or discontinuing diet in special circumstances.

In this survey 61% of programs reported that their policy is to recommend
indefinite continuation of diet for males; 77% reported this as their
recommendation for females. In the 1978 survey, 23% of programs
recommended indefinite continuation of diet for males and 42% had this
policy for females. A greater number of programs recommend indefinite
continuation of diet for females than for males, reflecting concern over the
need for females with PKU to maintain strict diet during pregnancy.

In the past 5 years, 29 programs reported that their policy for diet
maintenance has changed, all becoming more conservative. Nineteen
programs reported increasing the age at which either diet discontinuation
or diet liberalization is allowed. Eleven programs reported encouraging
more strict control of blood phenylalanine levels. One program reported
more regular follow-up of males with PKU. Four programs reported that
they were considering changing their diet maintenance policy to a more
conservative one.

Of those programs recommending indefinite continuation of diet, 9
sanctioned higher blood phenylalanine levels for "older" children (desired
upper limit ranging from 10 to 18 mg/dl). Two programs allowing the
option of discontinuing diet at a specified age also allowed higher blood
phenylalanine levels in "older" children (desired upper limit 12 or 15
mg/dl).

Definitions of "strict" diet were variable (see Table 5), as were definitions of
"liberal” diet (Table 6). the age considered for diet liberalization (Table 7),
and the age diet discontinuation is considered by programs allowing it
(Table 8). '

The mean age considered for diet "liberalization” for this survey was 10.4
years for males and 8.9 years for females, with a combined mean of 9.8 years.
This compares to a combined male-female mean of 7.8 years in the 1982
survey.

The mean age considered for diet discontinuation for those clinics allowing
it was 13.4 years for males and 12.4 years for females, with a combined
mean of 12.7 years. This compares to a combined male-female mean of 7.5
years in the 1982 survey.
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Overall policies for maintenance of the PKU diet have become increasingly
conservative in the decade since the first survey in 1978 was done, when
nearly one-half of the programs reported recommending diet
discontinuation at ages ranging from 3 to 10 years.

TABLE 4
PKU DIET POLICIES

DIET POLICY NUMBER OF PROGRAMS
For Males For Females

Strict diet indefinitely 66 82
| Strict diet until a specified age, 16 9

then liberalized indeflnitely

Strict diet until a specified age, 15 6

then allow option of discontinuing

No policy 6 6

Policy unknown 2 2

TOTAL* 105 105

* Seven of the 112 identifled programs treat only inherited metabolic diseases
other than PKU.
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Amendment

Amend Section 2001 (b) (5) (B), to read as follows (added language
is underlined):

"(B) Not 1later than January 1, 1996, (and periodically
thereafter), the Secretary shall publish a list of the drugs and
indications for such drugs, that are covered home infusion
drugs, with respect to which home infusion drug therapy may be
provided under this title. The Secretary shall also establish
by regulation not later than January 1, 1996 the circumstances
and conditions where the provisions of oral medical foods (as
defined in 21 U.S.C. 360 ee(b) (3)) is medically appropriate and
cost effective."




