DESWI‘TIEIH

for oral solution) is an agent for
1he treatment of homocystinuria. Cystadane is a white, granular,
hygroscopic powder. It contains no ingredients other than anhy-
drous betaine. Betaine anhydrous powder is very soluble in water,
soluble in methanol and ethanol, and sparingly soluble in ether.
The chemical name of betaine anhydrous powder is trimethyl-
glycine. It has a molecular weight of 117.15. The structural
formula is:

CHsy
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CLINICAL PHARMACOLOGY
When admini in d oral dosage to children or
adults, Cystadane acts as a msthyl group donar in the remethyla-
tion of | to ine in patients with t
uria. As a result, toxic blood levels of homocysteine are reduced in
these patients, usually to 20-30 percent or less of pre-treatment
levels.
Elevated homocysteine blood Ie\rels are asmclated with dlnlu!

blems such as a cardi , skele-
tal abnormalities, and optic lens dislocation. Plasma levels of homo-
cysteine were decreased in nearly all patients treated with betaine.
rn observational studies without concurrent controls, clinical

I was reported by the treati y in about three-

fourths of patients takmg betaine. Many of these patients were also
taking other therapies such as \rlh!rnm B, (pyndoxlnel vitamin B,z
(cobalamin), and folate with P In most
cases studied, adding betaine resulted in a further reduction of
homocysteine.
Betaine was observed to lower plasma homocysteine levels in the
three types of homncystlnurla, i.e., cystalhlonlne beta-synthase
CBS) d y; 5,10 reductase
(MTHFR) deﬁcwncy, and wbalamln onfactcr metabolism (cbl)
defect.
Betaine has also been demonstrated to increase low plasma

thionine and S-adi ine (SAM) levels in patients
with MTHFR deficiency and cbf defect.
In CBS-deficient patients, large increases in methionine levels over
baseline have been observed.

Betaine occurs naturally in the body. It is a metabolite of choline
and is present in small amounts in foods such as beets, spinach,
cereals, and seafood.

Cystadane®

(betaine anhydrous for oral solution)
R, only

Pharmacokinetic studies of betaine are not available. Plasma levels of
betaine have not been measured in palients and ha\re nol been corre-

lated to homocysteine levels. | phar

ments, i.e., monitoring of plasma homocysteine Ievels, have demon-
strated Ihat the onset of action of betaine is within several days and
that a steady state in response to dosage is achieved within several
weeks. Patients have taken betaine for many years without evidence
of tolerance.

INI:II[:lTitINS nm USAGE
hyd for oral

lution) is indicated for the

‘o.f‘ to di levated h teine blood
levels. Included within the category of homocystinuria are deficiencies

or defects in:

1. cystathionine beta-synthase {CBS},

2. 510 I tase (MTHFR),

3 onbalamln cofactor metabnllsrn (cb).

Patient response to Cystadane can be monitored by homocysteine

plasma levels (see DOSAGE AND ADMINISTRATION). Response usual-

ly occurs within a week and steady state within a month.

Cystadane has been admlnist_ered concomitantly with vitamin By (pyri-

doxine), vitamin B,; (cobal ), and folate.

PRECAUTIONS

General

Therapy with Cystadane shuuldhe ii 1 by physicians k ledg
able in the g of patients with h ystinuri
Hypermethioninemia

Patients with homocystinuria due to cystathionine beta-synthase

(CBS) deficiency may also have elevated plasma methionine concen-

trations. Treatment with Cymadane may further increase melhlonlne
of I

concentrations due to the y to

RO
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Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term :arclnogenu:l!y and fertility s1ud|es have not been con-

ducted on betaine. No i ofg y was

in the following tests: hase Analysis of Human Lymphocyles;
Bacterial Reverse Mutation ﬁssav. and Mouse Micronucleus Test,
Pregnancy

Pregnancy Category C. Animal reproduction studies have not
been conducted with betaine. It is also not I(nown whether

DOSAGE AND ADMINISTRATION

The usual dosage used in adult and pediatric patients is 6 grams per

day administered orally in divided doses of 3 grams two times per day.

Dosages of up to 20 grams per day have been necessary to control

homocysteine levels in some patient diatric patients less than

3 years of age, dosage may be started at 100 mgs'kg.fday and then

lnl:reased weekly by 50 rng!lcg increments. In one study by Matthews'

etal, and pum i ic simulation indicated
inimal benefit from g a twice-daily dosing schedule and a

betaine can cause fetal harm when dmini Io a preg
woman or can affect reprod Cy

anhydrous for oral solution) should be glven to a pregnant
woman only if clearly needed.

Nursing Mothers

It is not known whether betaine is excreted in human milk
(although its boli choline, occurs at high levels in
human milk), Because many drugs are excreted in human milk,
caution should be exercised when Cystadane is administered to a
nursing woman.

Pediatric Use

The majority of case sludtes of homncystlnuns petlenls treated
with betaine have been p The d jer, in its most
severe form, can be manifested within the first months or years of
life by lethargy, failure to thrive, devel | delays, sei ,or
optic lens displacement. Patients have been treated successfully
without adverse effects within the first months or years of life with
dosages of 6 grams per day or more of betaine with resultant bio-
chemical and clinical improvement. However, dosage titration may
be preferable in pediatric patients (see DOSAGE AND ADMINIS-
TRATION).

lB'JEIISE REACTIONS

ine. Cerebral edema has been reported in patients with hyper
inemia. Includlng a few patients treated with Cystadane. Plasma
tions should be itored In pati with CBS

deficiency. Plasma methionine concentrations should be kept below
1,000 umol/L through dietary medification and, if necessary, a reduc-
tion of Cystadane dose.
[nfmma‘llnl For Patients

Shake bottle lightly before removing cap.
2. Measure with the scoop provided.

One level scoop (1.7 cc) is equivalent to 1 gram of betaine

anhydrous powder. Measure the number of scoops your physician

has prescribed.

4. Mix with 4 to 6 ounces (120 to 180 mL) of water, juice, milk, or for-

mula until completely dissolved, or mix with food, then ingest
immediately.

Always replace the cap tightly after using. Protect from moisture.

ions to betaine have been minimal. In a survey study
of physicians who had treated a total of 111 homocystinuria
patients with betaine, the types of adverse effects and the number
of patients experiencing them were as follows:

Nausea 2 “Caused odor” 1

Gl distress 2 Questionable psychological 1
changes

Diarrhea 1 “Aspirated the powder” 1

Unspecified problem 1

A few cases of cerebral edema have been reported secondary to
severe hypermethioninemia in patients with cystathionine beta-
synthase (CBS) deficiency treated with Cystadane. See
PRECAUTIONS: Hypermethioninemia.

OVERDOSAGE
In an acute toxicology study in rats, death frequently occurred at
doses equal to or greater than 10,000 mg/kg.

150 mg/kg/day dosage for betaine. Dosage in all patients can be grad-
ually increased until plasma total h ysteine is undetectable or
present only in small ts. Plasma methi concentrations
should be monitored in patients with CBS-deficiency. See
PRECAUTIONS: Hypermethioninemia.

The p ibed of Cystad betai for oral solu-
!Ion) should be measured with the measunng scoop provided (one
level 1.7 cc scoop is equal to 1 gram of betaine anhydrous powder)
and then dissolved in 4 to 6 ounces (120 to 180 mL) of water, juice,
milk, or formula, or mixed with food for immediate ingestion.

HOW SUPPLIED

Cystadane is available in plastic bottles containing 180 grams of
betaine anhydrous. Each bottle is equipped with a plastic child-resist-
ant cap and is supplied with a polystyrene g scoop. One

level scoop (1.7 cc) is equal to1 gram of betaine anhydrous powder.

NDC 66621-4000-1 180g/bottle

Store at room temperature, 15° - 30°C (59° - 86°F).

Cystadane can be ordered, or you may obtain medical information, by
calling Accredo Health Group, Inc., Customer service at 1-888-454-8860

Distributed in the U.S. by:
Rare Disease Therapeutics, Inc. 1101 Kermit Drive, Suite 608,
Nashville, Tennessee 37217
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