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NAME OF DRUG

PhosLo

Calcium Acetate
667 mg Tablets

THERAPEUTIC CLASSIFICATION

Phosphate Binder

ACTIONS AND CLINICAL PHARMACOLOGY

When taken with meals, PhosLo (calcium acetate) combines with dietary phosphate to
form insoluble calcium phosphate, which is excreted in the feces. PhosLo is highly
soluble at neutral pH, making the calcium readily available for binding to phosphate in
the proximal small intestine. Calcium acetate is a more efficient phosphate binder than
other calcium salts. When phosphate binding in the proximal small intestinal lumen
occurs, the calcium available for absorption decreases, thus reducing the risk of
hypercalcemia in these patients.

The absorption of phosphorus plays a critical role in the development of metabolic bone
diseases in patients with chronic renal failure. The retention of phosphate plays a pivotal
role in causing secondary hyperparathyroidism associated with osteodystrophy and soft
tissue calcification. The majority of patients with advanced renal insufficiency
(glomerular filtration rate less than 30 mL/min) exhibit phosphate retention with
hyperphosphatemia.

The rate of removal of phosphate by dietary manipulation or by dialysis is insufficient to
prevent hyperphosphatemia in most dialysis patients. Dialysis patients absorb 40% to
80% of dietary phosphorus. Therefore, the fraction of dietary phosphate absorbed from
the diet needs to be reduced. Phosphate binders in most renal failure patients on
maintenance dialysis are effective in accomplishing that.

INDICATIONS AND CLINICAL USE

PhosLo (calcium acetate) is indicated for the control of hyperphosphatemia in end stage
renal failure.
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CONTRAINDICATIONS
PhosLo (calcium acetate) is contraindicated in patients with hypercalcemia.
WARNINGS

PhosLo (calcium acetate) should not be given concurrently with calcium supplements
because patients with end stage renal failure may develop hypercalcemia.

Progressive hypercalcemia due to overdose of calcium salts administered to patients with
chronic renal impairment may be sufficiently severe to require emergency measures.
Chronic hypercalcemia may lead to vascular calcification and other soft tissue
calcifications. The serum calcium concentration should be monitored twice weekly
during the early dose adjustment period and regularly thereafter. The serum calcium
times phosphate (CaXP) product should not be allowed to exceed 5.33 mmol?/L?.
Radiographic evaluation of the suspect anatomical region may be helpful in early
detection of soft tissue calcification.

PRECAUTIONS

General:

Excessive dosage of PhosLo (calcium acetate) could induce hypercalcemia; therefore,
early in the treatment during dosage adjustment, serum calcium should be determined
twice weekly, and monitored regularly thereafter. Should hypercalcemia develop, the
dosage should be reduced or the treatment discontinued immediately depending on the
severity of hypercalcemia. Calcium salts should not be given to patients on digitalis
because hypercalcemia may precipitate cardiac arrhythmias. Therapy with phosphate
binders should always be started at low doses and should not be increased without careful
monitoring of serum calcium. An estimate of daily dietary calcium intake should be
made initially and the intake adjusted as needed. Serum phosphorous should also be
determined periodically.

Use in Pregnancy:

The safety and efficacy of PhosLo (calcium acetate) in pregnant women has not been
established; therefore, PhosLo (calcium acetate) should be prescribed during pregnancy
only if the benefits outweigh potential risks. Animal reproduction studies have not been
conducted with PhosLo (calcium acetate), nor is it known whether PhosLo (calcium
acetate) can cause fetal harm when administered to pregnant women or whether it can
affect reproductive capacity.

Use in Children:

The safety and efficacy of PhosLo (calcium acetate) in children have not been
established.
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Drug Interactions:

PhosLo (calcium acetate) may decrease the bioavailability of tetracyclines. PhosLo
(calcium acetate) should not be taken with non-prescription antacids because these drugs
contain calcium.

ADVERSE REACTIONS

The most frequent adverse reaction to PhosLo (calcium acetate) was hypercalcemia,
which occurred in 15% of the patients in clinical studies. Mild hypercalcemia(Ca > 2.63
mmol/L) may be asymptomatic or manifest itself as constipation, anorexia, nausea and
vomiting. More severe hypercalcemia (Ca > 3 mmol/L) is associated with confusion,
delirium, stupor and coma. The serum calcium concentration should be monitored, and
the dose should be adjusted accordingly. Decreasing dialysate calcium concentration
could reduce the incidence and severity of hypercalcemia induced by PhosLo (calcium
acetate).

In clinical studies, 7% of patients experienced nausea (including vomiting) and
gastrointestinal disturbance during PhosLo (calcium acetate) therapy. Frequently this
was a consequence of hypercalcemia.

The long-term effect of PhosLo (calcium acetate) on the progression of vascular or soft
tissue calcification has not been determined.

Information to be provided by the physician to the patient:

The patient should be informed about compliance with dosage instructions, adherence to
instructions about diet and avoidance of the use of non-prescription antacids. Patients
should be informed about the symptoms of hypercalcemia (See ADVERSE REACTIONS
Section).

SYMPTOMS AND TREATMENT OF OVERDOSAGE

Administration of PhosLo (calcium acetate) in excess of the appropriate daily dosage can
cause severe hypercalcemia (See ADVERSE REACTIONS Section). Mild
hypercalcemia is easily controlled by reducing the PhosLo (calcium acetate) dose or
temporarily discontinuing therapy. Severe hypercalcemia can be treated by acute
hemodialysis and discontinuing PhosLo (calcium acetate) therapy.

DOSAGE AND ADMINISTRATION

The recommended initial dose of PhosLo (calcium acetate) for the adult dialysis patient is
2 tablets with each meal. The dosage may be increased gradually to bring the serum
phosphate value below 1.94 mmol/L, as long as hypercalcemia does not develop. Most
patients require 3 - 4 tablets with each meal. Tablets should be swallowed whole and not
chewed.
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STORAGE CONDITIONS
PhosLo (calcium acetate) can be stored at controlled room temperature (15° — 30°C).
HOW SUPPLIED

In tablet form for oral administration. Each white round tablet (stamped “BRA200)
contains 667 mg of calcium acetate USP equal to 169 mg calcium, and 10 mg of the inert
binder, polyethylene glycol 8000 NF. Tablets should be swallowed whole and not
chewed.

DIN 02229437 Bottles of 200
PHARMACEUTICAL INFORMATION

Drug Substance:

Calcium Acetate, USP. The calcium acetate used is a white, anhydrous powder;

Ca (CH3COO),; MW = 158.17 grams. Solubility is 37.4% at 0°C. The pH of a solution
of 2 g in 40 mL water is 6.3 — 9.6.

Composition:

Each white round tablet (stamped “BRA200”) contains 667 mg of calcium acetate USP
equal to 169 mg (8.45 mEq) calcium, 10 mg of the inert binder, polyethylene glycol 8000
NF, and 0.8 mg of the inert tablet lubricant, mineral oil

Stability and Storage Conditions:

The product is stable for at least two years. PhosLo (calcium acetate) should be stored at
controlled room temperature (15° — 30°C).

Availability of Dosage Forms:

In tablet form for oral administration. Each white round tablet (stamped “BRA200”)
contains 667 mg of calcium acetate USP (anhydrous; Ca (CH3COQ),; MW = 158.17
grams) equal to 169 mg (8.45 mEq) calcium, and 10 mg of the inert binder, polyethylene
glycol 8000 NF.

INFORMATION FOR THE PATIENT

The patient should be informed about compliance with dosage instructions, adherence to
instructions about diet and avoidance of the use of non-prescription antacids. Patients
should be informed about the symptoms of hypercalcemia (See ADVERSE REACTIONS
Section).

PHARMACOLOGY

The pharmacologic effect of the oral ingestion of calcium acetate with a meal is the
binding to and faecal excretion of dietary phosphate (as calcium phosphate). This leads
to a reduction of phosphate absorption and can prevent or correct hyperphosphatemia in
patients with end stage renal disease. Phosphate binding in vivo can be operationally
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defined as the degree to which phosphate absorption is inhibited by a phosphate binder.
For a binding agent to be effective in vivo it must precipitate phosphate at a
gastrointestinal site proximal to the site of phosphate absorption. In humans, phosphate
absorption occurs mainly in the small intestine. In the early part of this segment, the
highly acidic output from the stomach is neutralized. A major difference between
calcium acetate and calcium carbonate is calcium acetate’s greater solubility at neutral
pH. Therefore, the observed experimental superiority of calcium acetate as a phosphate
binder is probably due to the greater solubility, and hence, greater availability for
phosphate binding of the calcium ions from calcium acetate in the early small intestine.

Calcium absorption is inversely correlated to phosphate binding. In vivo, calcium
carbonate is associated with higher levels of calcium absorption than calcium acetate and
poorer phosphate binding. Dr. John Fordtran, of Baylor University, evaluated the safety
of calcium acetate for the control of phosphate absorption in 6 volunteers with end stage
renal failure. The study was conducted as a double blind cross-over design with the
objective to measure the absorption of phosphate and calcium after ingestion of a meal
with defined phosphate and calcium content.

The subjects were treated with 50 mEq of calcium as one of two calcium compounds
(calcium acetate or calcium carbonate) or placebo administered with the meal. In this
study, the subjects followed a rigorous protocol in which their gastrointestinal tracts were
cleansed by a gastrointestinal lavage. Four hours later a meal of defined calcium and
phosphate content was eaten with a phosphate binder. Twelve hours after the meal, the
subject’s gut was again cleansed by a second lavage. The rectal effluent from this lavage
and any stool excreted since the meal were analyzed for phosphate and calcium. On a
separate day, the identical procedure was performed with the omission of the test meal in
order to provide an estimate of the phosphate and calcium appearing in the rectal effluent
that was not attributable to the ingested meal. The phosphate binders were calcium
acetate, calcium carbonate, or placebo (in a cross-over design).

The results demonstrated that calcium acetate was a significantly better binder of dietary
phosphate than either calcium carbonate or placebo. As a result, a smaller dose of
calcium acetate was expected to be clinically sufficient to control serum phosphate levels
in patients with end stage renal failure than would be the case with calcium carbonate.

Additional studies have shown that for efficient phosphate binding the calcium acetate
must be given with a meal. The authors also demonstrated that the dose may be taken
before or after the meal or may be split (one half before and one half after) with
equivalent phosphate binding efficacy.

TOXICOLOGY
The proposed use for calcium acetate for phosphate binding in patients with end stage
renal disease is based on a dose of 6 to 12 grams of compound per day, composed of 1.5

to 3 grams of calcium and 4.5 to 9 grams of acetate. At 6 grams, this is equivalent to
ingesting 5 cups of milk and 5 tablespoons of vinegar (but without the acid (H+) content).
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The low oral toxicity of the compound has been well established. For example, in the rat,
the LD50 for acute oral administration is 4.28 grams per kilogram. By extrapolation, this
is equivalent to about 300 grams for a 70 kg human.

Acute Toxicity:

Rat Oral: The acute oral toxicity of calcium acetate in rats was defined by Smyth, et al.,
as part of a major range-finding toxicity study. Rats were dosed by lavage in a
concentration of 0.1 gram per millilitre. The LD 50, based on the hydrated form of the
salt, was 4.28 g/kg with a range of 3.86 to 4.76. This dose would extrapolate to about
300 grams per 70 kilogram human.

Long-term Toxicity:

Rat Oral: The effect of 28 days dietary exposure to calcium acetate (about 1.5 g/kg/day)
has been evaluated in a long-term experiment (110 weeks) by Poirier, et. al. in 25
animals. These observations were made in conjunction with a study of the effect of
calcium acetate on the carcinogenicity of cadmium chloride. No significant difference
was found in the growth curves or body weights between control and calcium acetate-
treated animals. Necropsy evaluation of tissues made one and two years after a one-
month dietary exposure revealed no significant difference that could be associated with
calcium acetate.

The effect of long-term (18 month) continuous oral dietary exposure to calcium acetate in
rats has been evaluated (Kasprzak, et al.). These observations were made in the course of
a study of the interaction between calcium and lead on renal carcinogenicity. The
experimental diet contained 3% calcium acetate monohydrate to provide a dose of 1.5
g/kg/day. The equivalent dose level in humans would be approximately 100 grams.

Of the 30 animals given the control diet, all survived to 58 weeks, and 29 survived until
79 weeks. Of the 30 animals given calcium acetate, 29 survived to 58 weeks and 27 to 79
weeks. The growth rate of animals fed calcium acetate was slightly slower than control
animals. This difference became significant at 4 weeks (p< 0.05).
At 79 weeks there was a difference of 7% in body weight between groups. Feeding
calcium acetate was not associated with any significant affect on the weights of kidneys
and livers, or increased incidence of tumors.

CARCINOGENICITY

The following long-term toxicity studies also provide data related to carcinogenicity.
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Calcium Acetate-Chronic Toxicity Studies

Species | Route Dose Duration Ref.

Mouse I.P. 72 mg/kg 3X/wk for 76
8 wks

Rat Oral 1.5 g/kg/day 28 days 62

Rat Oral 1.5 g/kg/day 18 months 42

MUTAGENICITY

No mutagenicity studies were performed because calcium acetate is “generally
recognized as safe” under CFR Title 21, Chapter 1, Part 582, and because the oral dosage
recommended is within the range found in a normal diet.

REPRODUCTION AND TERATOLOGY
No segment I, 11, or 11 reproduction studies were performed because calcium acetate is
listed as “generally recognized as safe” under CFR Title 21, Chapter 1, Part 582, and
because the oral dosage recommended is within the range found in a normal diet.

DEPENDENCE AND LIABILITY

No dependence and liability studies were performed because calcium acetate is listed as
“generally recognized as safe” under CFR Title 21, Chapter 1, Part 582, and because the
oral dosage recommended is within the range found in a normal diet.

Manufactured for: Fresenius Medical Care North America
Waltham, MA 02451 USA
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