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Management of
Orphan-designated
Conditions: Pompe
Disease and Hunter

orphan-designated conditions.
Pompe disease and Hunter syn-
drome are highlighted in this
lesson. Though differing in specific
etiology, both are inherited meta-

Synd rome bolic disorders.
Pompe Disease
Gossel Wuest First described by the Dutch
An estimated 25 million people in pathologist J.C. Pompe in 1932,
Thomas A. Gossel, R.Ph., Ph.D. North America are affected by one of Pompe disease (glycogen storage
Professor Emeritus the 5000 to 6000 known “rare disease type 1I; acid maltase defi-
Ohio Northern University diseases” (defined as conditions ciency) is a debilitating and often
Ada, Ohio affecting fewer than 200,000 people fatal genetic disorder of muscle
in the U.S. per year), most of which caused by a deficiency of the enzyme
and are of genetic origin. These diseases acid alpha-glucosidase (GAA; also
are often chronic, progressive, called acid maltase). Its deficiency
J. Richard Wuest, R.Ph., disabling, and life-threatening, and results in intralysosomal glycogen
PharmD their impact on quality of life of (the storage form of glucose in
Professor Emeritus affected persons and their families is animal cells) accumnulation in
University of Cincinnati significant. Most have no effective multiple tissues and cell types, with
Cincinnati, Ohio treatment. cardiac, skeletal, and smooth
The Orphan Drug Act (ODA) muscle cells the most seriously

was signed into law in 1983. The
Act provided incentives (Table 1) for

Goz'lls. The goals 9f this lesson are development of orphan drugs (i.e., Table 1
to dlS(.ZLlSS th(? medical ma.magement drugs not developed, or “orphaned” Incentives Provided by the
of patients with PomPe disease or by major drug companies because Orphan Drug Act for
Hunter syndrome, with refe.rence to the high cost of gaining FDA Development of Orphan
enzyme replacement therapies. approval and marketing cannot be Drugs/Biologicals

.. . recovered through sale to the smali
Objectives. At the conclusion of number of people in the target « Sponsors are granted seven years
this lesson, successful participants population). Since its passage, more of marketing exclusivity after

should be able to: ‘ » than 280 drugs or biologicals have approval of its orphan drug product
1. define the term “orphan been made available in the U.S e Sponsors are granted tax incentives

drugs;” . : for clinical research
whereas in the decade prior to the « FDA's Office of Orphan Products

2. choose key points relative to S
legislation, only 10 treatments for Development will coordinate re-

the etiology, pathogenesis, and

rare diseases were approved for i i
clincal eatureoof Pompe iscase | markeing, The twolargest roups | | Sporsorof drags forrae dseese
and Hl'mter. SIS of orphan drug designations are for o The Office of Orphan Products
3. ldentltty the enzyme-replace- rare forms of cancer (30 percent) Development encourages sponsors to
e dee e e et and metabolic disorders (10 per- conduct open protocols, allowing

Pompe disease and Hunter syn-
drome in terms of their physiologi-
cal and clinical characteristics; and

patients to be added to ongoing
studies
e Grants are available to defray costs

cent). Half of all orphan products
approved to date are for pediatric

use.
i i of qualified clinical testing expenses
CHEIIEE rmpor tant Pomts to Five new drugs or biologicals . di ] 'ti thg
convey to patients relative to d durine 2006 tealiCidEnade e
were approved during to treat development of orphan products

management of these two diseases.
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s Cardiomegaly and cardiomyopa-
thy (less severe than in infantile-
onset)

¢ Moderate hepatomegaly

¢ Exercise intolerance

¢ Normal intelligence

affected. Lysosomes are intracellu-
lar bodies containing numerous
enzymes that catabolize complex
carbohydrates, lipids, nucleic acids,
phosphates, proteins, and sulfates.
Each lysosomal enzyme is part of a
complex metabolic pathway that
converts large molecules into
smaller components that are reused
by the cell or eventually eliminated
from the body. Absence of a single
enzyme causes a blockage in a
catabolic pathway, leading to
progressive accumulation of inter-
mediate metabolic products such as
undegraded lipofuscins (brown fatty
pigment), sphingolipids (phospholip-
ids), sterols, sulfatides (lipid esters
of sulfuric acid), sphingomyelin
(subgroup of phospholipids), ganglio-
sides {fatty acids linked to saccha-
rides), and triglycerides. With their
accumulation, the lysosomes
enlarge and occupy more and more
intracellular space, which eventu-
ally interferes with cellular func-
tion.

Pompe disease affects as few as
one in 300,000 individuals, or about
10,000 people worldwide. Clinically,
the disease encompasses a range of

R A i e e

follows by one year of age.

Juvenile and adult-onset (late-
onset) Pompe disease is character-
ized by a less severe short-term
prognosis and lack of severe cardiac
involvement. Symptoms may appear
at any age and are related to
progressive dysfunction of skeletal
muscles. Patients become immobile
(wheelchair dependent) with time
and eventually require artificial
ventilation. Respiratory failure is
the cause of significant morbidity
and mortality in this form of the
disease. The age at death varies
from early childhood to late adult-
hood, depending on the rate of
disease progression and extent of
respiratory muscle involvement.

In addition to its categorization
as a lysosomal storage disorder,
Pompe disease is classified as a
neuromuscular disease, a metabolic
myopathy, and a glycogen storage
disease. Pompe disease is the only
glycogen storage disease that is also
a lysosomal storage disorder. The
infantile form is also considered a
cardiac disorder because of promi-
nent cardiac involvement.

Table 2 presents characteristics
of both the infantile- and late-onset
forms of Pompe disease. Infantile-
onset Pompe disease has an higher
incidence among African-Americans
and persons in southern China and
Taiwan, whereas the late-onset form

benefit in some patients, but do not
reduce the glycogen accumulation.
Early attempts at enzyme replace-
ment therapy with unphosphory-
lated GAA from Aspergillus nigeror
human placenta did not alter the
clinical course of affected infants,
and bone marrow transplantation
has not been successful.

Myozyme. Myozyme
(alglucosidase alfa) consists of the
human enzyme acid alpha-glucosi-
dase. The enzyme is produced by
recombinant DNA technology in a
Chinese hamster ovary cell line.
Safety and efficacy were determined
in two clinical trials involving 39
infantile-onset patients with Pompe
disease ranging in age from one
month to 3.5 years at initiation of
therapy. Survival without requiring
ventilatory assistance was signifi-
cantly increased in the Myozyme-
treated patients.

Mechanism of Action.
Myozyme provides an exogenous
source of acid alpha-glucosidase.
The enzyme binds to mannose-6-
phosphate (M6P) receptors on the
cell surface, after which it is
brought into the cell and trans-
ported into lysosomes where it
undergoes proteolytic cleavage that
results in increased enzymatic
activity. It then exerts its action by
cleaving glycogen.

Adverse Effects. The most
common adverse events in
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