CENTER FOR DRUG EVALUATION AND RESEARCH

Approval Packgggfor:

APPLICATION NUMBER:

NDA 20-955/S-003

Trade Name: Ferrlecit Injection
Generic Name: Sodium Ferric Gluconate Complex in Sucrose
Sponsor: Watson Laboratories, Inc.

Approval Date: February 2, 2001



CENTER FOR DRUG EVALUATION AND RESEARCH |

APPLICATION NUMBER:

NDA 20-955/S-003 .

CONTENTS

=3

Reviews / Information Included in this NDA RevieW_.

ApproVal Letter X |
Approvable Letter | -
Final Printed Labeling | X
Medical Review(s) X
Chemistry Review(s) X
EA/FONSI

Pharmacology Review(s)

Statistical Review(s) X
Microbiology Review(s)

Clinical Pharmacology/ Biopharmaceutics Review(s) | X
LAfdministrative and Correspondence Document(s) X




CENTER FOR DRUG EVALUATION AND RESEARCH

>
-

APPLICATION NUMBER:

20-955/ S-003
APPROVAL LETTER -




WAFALTH
‘oi L3 &,

(SERVICES.

t,

-/é DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

# Food and Drug Administration

Rockville MD 20857

NDA 20-955/5-003

R & D Laboratories, Inc.

Attention: Jur Strobos, M.D.

Vice President, Clinical and Regulatory Affairs
4640 Admiralty Way, Suite 710

Marina del Rey, CA 90292

Dear Dr. Strobos:

Please refer to your supplemental new drug application dated August 2, 2@0, received August 2, 2000,
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Ferrlecit® (sodium
ferric gluconate complex in sucrose injection). ’ '

We acknowledge receipt of your submissions dated August 2, September 13, October 5, October 12,
October 20, October 27, November 3, November 22, December 7, December 11, 2000 and January 3,
January 22, January 24, January 25, and January 30, 2001.

This supplemental new drug application provides for changes to the following sections of the approved
package insert: DESCRIPTION, CLINICAL PHARMACOLOGY, CLINICAL STUDIES,
WARNINGS, ADVERSE REACTIONS, OVERDOSAGE, AND DOSAGE AND
ADMINISTRATION.

We have completed the review of this supplemental application, as amended, and have concluded that -
adequate information has been presented to demonstrate that the drug product is safe and effective for
use as recommended in the agreed upon enclosed labeling text. Accordingly, the supplemental
application is approved effective on the date of this letter.

The final printed labeling (FPL) must be identical to the enclosed labeling (text for the package insert).

Please submit 20 paper copies of the FPL as soon as it is available, in no case more than 30 days after it
is printed. Please individually mount ten of the copies on heavy-weight paper or similar material.
Alternatively, you may submit the FPL electronically according to the guidance for industry titled
Providing Regulatory Submissions in Electronic Format - NDAs (January 1999). For administrative
purposes, this submission should be designated "FPL for approved supplement NDA 20-955/S-003."
Approval of this submission by FDA is not required before the labeling is used.

In addition, please submit three copies of the introductory promotional materials that you propose to
use for this product. All proposed materials should be submitted in draft or mock-up form, not final
print. Please submit one copy to this Division and two copies of both the promotional materials and

the package insert directly to:

Division of Drug Marketing, Advertising, and Communications, HFD-42
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Food and Drug Administration
5600 Fishers Lane
Rockville, Maryland 20857

If a letter communicating important information about this drug product (i.e., a “Pear Health Care
Professional" letter) is issued to physicians and others responsible for patient care, we request that you
submit a copy of the letter to this NDA and a copy to the following address:

MEDWATCH, HF-2
FDA
5600 Fishers Lane
Rockville, MD 20857
-
Please submit one market package of the drug product when it is available=

We remind you that you must comply with the requirements for an approved NDA set forth under
21 CFR 314.80 and 314.81.

If you have any questions, call Brian Strongin, Project Manager, at (301) 827-731 0.

Sincerely,
{See appended electronic signature page}

Lilia Talarico, M.D.
Director _
Division of Gastrointestinal and Coagulation Drug

Products
Office of Drug Evaluation 111
Center for Drug Evaluation and Research

Enclosure



L.ilia Talarico
2/2/01 11:25:05 AM

ﬂld,_
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Ferrlecit® : -
DESCRIPTION : . - &

Ferrlecit® (sodium ferric gluconate complex in sucrose injection) is a stable macromolecular complex with =

an apparent molecular weight on gel chromatography of 289,000 — 440,000 daltons. The macromolecular
complex is negatively charged at alkaline pH and is present in solut1on with sodium catlons The product
has a deep red color indicative of ferric oxide linkages.

The structural formula is considered to be [NaFe203(C6H1 107)(C12H22011)5]n=200

Each ampule of 5 mL of Ferrlecit® for intravenous injection contains 62"7thg (12 5 mg/mL) of
elemental iron as the sodium salt of a ferric ion carbohydrate complex in an alkaline aqueous solution
with approximately 20% sucrose wiv (195 mg/mL) in water for injection, pH 7.7 - 9.7.

Each mL contains 9 mg of benzyl alcohol as an inactive ingredient.
Therapeutic Class: Hematinic
CLINICAL PHARMACOLOGY

Ferrlecit® is used to replete the total body content of iron. Iron is critical for normal hemoglobin synthesis
to maintain oxygen transport. Additionally, iron is necessary for metabolism and various enzymatic
processes.

The total body iron content of an adult ranges from 2 to 4 grams. Approximately 2/3 is in hemoglobin and
- 1/3 is in reticuloendothelial (RE) storage (bone marrow, spleen, liver) bound to intracellular ferritin. The
body highly conserves iron (daily loss of 0.03%) requiring supplementation of about 1 mg/day to replenish
losses in healthy, non-menstruating adults. The etiology of iron deficiency in hemodialysis patients is
varied and can include blood loss and/or increased iron utilization (e.g., from epoetin therapy). The
administration of exogenous epoetin increases red blood cell production and iron utilization. The increased
iron utilization and blood losses .in the hemodialysis patient may lead to absolute or functional iron
deficiency. Iron deficiency is absolute when hematological indicators of iron stores are low. Patients with
functional iron deficiency do not meet laboratory criteria for absolute iron deficiency but demonstrate an
increase in hemoglobin/hematocrit or a decrease in epoetin dosage with stable hemoglobin/hematocrit
“when parenteral iron is administered.

Pharmacokinetics

Multiple sequential single dose intravenous pharmacokinetic studies were performed on 14 healthy iron-
deficient volunteers. Entry criteria included hemoglobin >210.5 gm/dL and transferrin saturation <15%
(TSAT) or serum ferritin value <20 ng/mL. In the 1¥ stage, each subject was randomized 1:1 to undiluted
Ferrlecit® injection of either 125 mg/hr or 62.5 mg/% hr (2.1 mg/min). Five days after the 1* stage, each
subject was re-randomized 1:1 to undiluted Ferrlecit® injection of either 125 mg/7 min or 62.5 mg/4 min
(>15.5 mg/min).
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Peak drug levels (Cpax) varied significantly by dosage and by rate of administration with the highest Cyax
observed in the regimen in which 125 mg was administered in 7 minutes (19.0 mg/L). The initial volume
of distribution (Vrer) of 6 L corresponds well to calculated blood volume. Vg, digh not vary by dosage or
rate of administration. The terminal elimination half-life (A,-HL) for drug bound iron was approximately

1 hour. A,-HL varied by dose but not by rate of administration. The shortest value (0.85 h) occurred in .

the 62.5 mg/4 min regimen; the longest value (1.45 h) occurred in the 125 mg/7 min regimen. Total
clearance of Ferrlecit® was 3.02 to 5.35 L/h. There was no significant variation by rate of administration.
The AUC for Ferrlecit® bound iron varied by dose from 17.5mg-h/L (62.5 mg) to 35.5 mg-h/L (125 mg).
There was no significant variation by rate of administration. Approximately 80% of drug bound iron was
delivered to transferrin as a mononuclear ionic iron species within 24 hours of administration in each
dosage regimen. Direct movement of iron from Ferrlecit® to transferrin was not observed. Mean peak
transferrin saturation did not exceed 100% and returned to near baseline by 40 hours after administration
of each dosage regimen. :

In vitro experiments have shown that less than 1% of the iron species within Ferrlecit® can be dialyzed
through membranes with pore sizes corresponding to 12,000 to 14,000 daltons over a period of up to 270
minutes. Human studies in renally competent subjects suggest the clinical insignificance of urinary
excretion.

Drug-drug Interactions: Drug-drug interactions involving Ferrlecit® have not been studied. However,
like other parenteral iron preparations, Ferrlecit® may be expected to reduce the absorption of
concomitantly administered oral iron preparations.

CLINICAL STUDIES
Two clinical studies (Studies A and B) were conducted to assess the efficacy and safety of Ferrlecit®.
Study A

Study A was a three-center, randomized, open-label study of the safety and efficacy of two doses of
Ferrlecit® administered intravenously to iron-deficient hemodialysis patients. The study included both
a dose-response concurrent control and an historical control. Enrolled patients received a test dose of
Ferrlecit® (25 mg of elemental iron) and were then randomly assigned to receive Ferrlecit® at cumulative
doses of either 500 mg (low dose) or 1000 mg (high dose) of elemental iron. Ferrlecit® was given to both
dose groups in eight divided doses during sequential dialysis sessions (a period of 16 to 17 days). At each
dialysis session, patients in the low-dose group received Ferrlecit® 62.5 mg of elemental iron over 30
minutes, and those in the high-dose group received Ferrlecit® 125 mg of elemental iron over 60 minutes.
The primary endpoint was the change in hemoglobin from baseline to the last available observation through
Day 40. :

Eligibility for this study included chronic hemodialysis patients with a hemoglobin below 10 g/dL (or
hematocrit at or below 32%) and either serum ferritin below 100 ng/mL or transferrin saturation below
18%. Exclusion criteria included significant underlying disease or inflammatory conditions or an epoetin
requirement of greater than 10,000 units three times per week. Parenteral iron and red cell transfusion were
not allowed for two months before the study. Oral iron and red cell transfusion were not allowed during
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the study for Ferrlecit® treated patients.

The historical control population consisted of 25 chronic hemodialysis patients who received only oral
iron supplementation for 14 months and did not receive red cell transfusion. Allpatients had stable
epoetin doses and hematocrit values for at least two months before initiation of oral iron therapy.

The evaluated population consisted of 39 patients in the low-dose Ferrlecit® grou—p:44 patients in the high- o

dose Ferrlecit® group, and 25 historical control patients.

The mean baseline hemoglobin and hematocrit were similar between treatment and historical control
patients: 9.8 g/dL and 29% and 9.6 g/dL and 29% in low- and high-dose Ferrlecit® treated patients,
respectively, and 9.4 g/dL and 29% in historical control patients. Baseline serum transferrin saturation was
20% in the low-dose group, 16% in the high-dose group, and 14% in the hisQrical control. Baseline serum
ferritin was 106 ng/mL in the low-dose group, 88 ng/mL in the high-dose group, and 606 ng/mL in the
historical control. B

Patients in the high-dose Ferrlecit® group achieved significantly higher increases in hemoglobin and
hematocrit than either patients in the low-dose Ferrlecit® group or patients in the historical control group
(oral iron). Patients in the low-dose Ferrlecit® group did not achieve significantly higher increases in
hemoglobin and hematocrit than patients receiving oral iron. See Table 1.

TABLE 1
Hemoglobin, Hematocrit, and Iron Studies

Mean Change from Baseline to Two Weeks After
Cessation of Therapy
Study A )
Ferrlecit ® 1000 mg IV Ferrlecit ® Historical
(N=44) 500 mg IV Control-Oral Iron
(N=39) (N=25)
Hemoglobin 1.1 g/dL* 0.3 g/dL 0.4 g/dL
Hematocrit 3.6%* 1.4% 0.8%
Transferrin 8.5% 2.8% 6.1%
Saturation
Serum Ferritin 199 ng/mL 132 ng/mL NA

*p<0.01 versus both the 500 mg group and the historical control group.
Study B

Study B was a single-center, non-randomized, open-label, historically-controlled, study of the safety and
efficacy of variable, cumulative doses of intravenous Ferrlecit® in iron-deficient hemodialysis patients.
Ferrlecit® administration was identical to Study A. The primary efficacy variable was the change in
hemoglobin from baseline to the last available observation through Day 50.

Inclusion and exclusion criteria were identical to those of Study A as was the historical control population.
-Sixty-three patients were evaluated in this study: 38 in the Ferrlecit® treated group and 25 in the historical
control group.

Ferrlecit® treated patients were considered to have completed the study per protocol if they received at
least eight Ferrlecit® doses of either 62.5 mg or 125 mg of elemental iron. A total of 14 patients (37%)
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completed the study per protocol. Twelve (32%) Ferrlecit® treated patients received less than eight doses,
and 12 (32%) patients had incomplete information on the sequence of dosing. Not all patients received
Ferrlecit® at consecutive dialysis sessions and many received oral iron during the study.

>

‘Cumulative Ferrlecit® Dose (mg of
elemental iron) 62.5 1250 | 375 | 562.5| 625|750 | 1000 | 1125 | 1187.5
Patients (#) 1 1 2 1 10 |4 12 6 1

Baseline hemoglobin and hematocrit values were similar between the treatment and control groups, and
were 9.1 g/dL and 27.3%, respectively, for Ferrlecit® treated patients. Serum iron studies were also
similar between treatment and control groups, with the exception of serum ferritin, which was 606 ng/mL
for historical control patients, compared to 77 ng/mL for Ferrlecit® treateqd patients.

In this patient population, only the Ferrlecit® treated group achieved significant increase in hemoglobin
and hematocrit from baseline. This increase was significantly greater than that seen in the historical oral -
iron treatment group. See Table 2.

TABLE 2
Hemoglobin, Hematocrit, and Iron Studies

Mean Change from Baseline to One Month After Treatment
Study B Ferrlecit® (N=38) Oral Tron (N=25)
change change
Hemoglobin (g/dL) 1.3a,b 0.4
Hematocrit (%) 3.8a,b 0.2
Transferrin Saturation (%) 6.7b 1.7
Serum Ferritin (ng/mL) 73b -145

a - p<0.05 on group comparison by the ANCOVA method.
b - p<0.001 from bascline by the paired t-test mcthod.

INDICATIONS AND USAGE

Ferrlecit® is indicated for treatment of iron deficiency anemia in patients undergoing chronic
hemodialysis who are receiving supplemental epoetin therapy.

CONTRAINDICATIONS

¢ All anemias not associated with iron deficiency.
e Hypersensitivity to Ferrlecit® or any of its inactive components.

e Evidence of iron overload.

WARNINGS
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Hypersensitivity reactions have been reported with injectable iron products. See PRECAUTIONS.

PRECAUTIONS

-
-

General: Iron is not easily eliminated from the body and accumulation can be toxic. Unnecessary
therapy with parenteral iron will cause excess storage of iron with consequent possibility of iatrogenic
hemosiderosis. Iron overload is particularly apt to occur in patients with hemoglobinopathies and other
refractory anemias. Ferrlecit® should not be administered to patients with iron overload. See
OVERDOSAGE.

Hypersensitivity Reactions: Serious hypersensitivity reactions have been reported rarely in patients
receiving Ferrlecit®. One case of a life-threatening hypersensitivity reactigp has been observed in
1,097 patients who received a single dose of Ferrlecit® in a post-marketing safety study. Three serious
hypersensitivity reactions have been reported from the spontaneous reporting system in the United
States. See ADVERSE REACTIONS.

Hypotension: Hypotension associated with light-headedness, malaise, fatigue, weakness or severe pain
in the chest, back, flanks, or groin has been associated with administration of intravenous iron. These
hypotensive reactions are not associated with signs of hypersensitivity and have usually resolved within.
one or two hours. Successful treatment may consist of observation or, if the hypotension causes
symptoms, volume expansion. See ADVERSE REACTIONS.

Carcinogenesis, mutagenesis, impairment of fertility: Long term carcinogenicity studies in animals
were not performed. Studies to assess the effects of Ferrlecit® on fertility were not conducted.
Ferrlecit® was not mutagenic in the Ames test and the rat micronucleus test. It produced a clastogenic
effect in an in vitro chromosomal aberration assay in Chinese hamster ovary cells. '

Pregnancy Category B: Ferrlecit® was not teratogenic at doses of elemental iron up to 100 mg/kg/day
(300 mg/m?/day) in mice and 20 mg/kg/day (120 mg/m’/day) in rats. On a body surface area basis,
these doses were 1.3 and 3.24 times the recommended human dose (125 mg/day or 92.5 mg/m*/day)
for a person of 50 kg body weight, average height and body surface area of 1.46 m?. There were no
adequate and well-controlled studies in pregnant women. Ferrlecit® should be used during pregnancy
only if the potential benefit justifies the potential risk to the fetus.

Nursing Mothers: It is not known whether this drug is excreted in human milk. Because many drugs
are excreted in human milk, caution should be exercised when Ferrlecit® is administered to a nursing
woman.

Pediatric Use: Safety and effectiveness of Ferrlecit® in pediatric patients have not been established.
Ferrlecit® contains benzyl alcohol and therefore should not be used in neonates.

Geriatric Use: Clinical studies of Ferrlecit® did not include sufficient numbers of subjects aged 65 and
over to determine whether they respond differently from younger subjects. Other reported clinical
experience has not identified differences in responses between the elderly and younger patients. In
particular, 51/159 hemodialysis patients in North American clinical studies were aged 65 years or
older. Among these patients, no differences in safety or efficacy as a result of age were identified. In
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general, dose selection for an elderly patient should be cautious, usually starting at the low end of the
dosing range, reflecting the greater frequency of decreased hepatic, renal, or cardiac function, and of
concomitant disease or other drug therapy.

ADVERSE REACTIONS 4

Exposure to Ferrlecit® has been documented in over 1,400 patients on hemodialysis. This population
included 1,097 Ferrlecit®-naive patients who received a single-dose of Ferrlecit® in a placebo-
controlled, cross-over, post-marketing safety study. Undiluted Ferrlecit® was administered over ten
minutes (125 mg of Ferrlecit® at 12.5 mg/min). No test dose was used. From a total of 1,498
Ferrlecit®-treated patients in medical reports, North American trials, and post-marketing studies,

twelve patients (0.8 %) experienced serious reactions which precluded further therapy with Ferrlecit®..

Hypersensitivity Reactions: See PRECAUTIONS. In the single-dose, pdéfmarkéting, safety study one '
patient experienced a life-threatening hypersensitivity reaction (diaphoresis, nausea, vomiting, severe lower
back pain, dyspnea, and wheezing for 20 minutes) following Ferrlecit® administration. Among 1097

patients who received Ferrlecit® in this study, there were 9 patients (0.8%) who had an adverse reaction -

that, in the view of the investigator, precluded further Ferrlecit® administration (drug intolerance). These
included one life-threatening reaction, six allergic reactions (pruritus x2, facial flushing, chills,
dyspnea/chest pain, and rash), and two other reactions (hypotension, and nausea). Another 2 patients
experienced (0.2%) allergic reactions not deemed to represent drug intolerance (nausea/malaise and
nausea/dizziness) following Ferrlecit administration.

Seventy-two (7.0%) of the 1034 patients who had prior iron dextran exposure had a sensitivity to at least
one form of iron dextran (INFeD® or Dexferrum®). The patient who experienced a life-threatening
adverse event following Ferrlecit® administration during the study had a previous severe anaphylactic
reaction to dextran in both forms —(INFeD® and Dexferrum®). The incidence of both drug intolerance and
suspected allergic events following first dose Ferrlecit® administration were 2.8% in patients with prior
iron dextran sensitivity compared to 0.8% in patients without prior iron dextran sensitivity.

In this study, 28% of the patients received concomitant angiotensin converting enzyme inhibitor (ACE}1)
therapy. The incidences of both drug intolerance or suspected allergic events following first dose Ferrlecit®
administration were 1.6% in patients with concomitant ACEi use compared to 0.7% in patients without
concomitant ACEi use. The patient with a life-threatening event was not on ACE:i therapy. One patient had
facial flushing immediately on Ferrlecit® exposure. No hypotension occurred and the event resolved
rapidly and spontaneously without intervention other than drug withdrawal.

In multiple dose Studies A and B no fatal hypersensitivity reactions occurred among the 126 patients
who received Ferrlecit®. Ferrlecit®-associated hypersensitivity events in Study A resulting in
premature study discontinuation occurred in three out of a total 88 (3.4%) Ferrlecit®-treated patients.
The first patient withdrew after the development of pruritus and chest pain following the test dose of
Ferrlecit®. The second patient, in the high-dose group, experienced nausea, abdominal and flank pain,
fatigue and rash following the first dose of Ferrlecit®. The third patient, in the low-dose group,
experienced a "red blotchy rash" following the first dose of Ferrlecit®. Of the 38 patients exposed to
Ferrlecit® in Study B, none reported hypersensitivity reactions. i
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Many chronic renal failure patients experience cramps, pain, nausea, rash, flushing, and pruritus.

Three cases of serious hypersensitivity reactions have been reported from the spontaneous reporting
system in the United States. R
Hypotension: See PRECAUTIONS. In the single dose safety study post administration hypotensive
events were observed in 22/1097 patients (2%) following Ferrlecit® administration. Hypotension has
also been reported following administration of Ferrlecit® in European case reports. Of the 226 renal
dialysis patients exposed to Ferrlecit® and reported in the literature, 3 (1.3%) patients experienced
hypotensive events which were accompanied by flushing in two. All completely reversed after one hour
without sequelae. Transient hypotension may occur during dialysis. Administration of Ferrlecit® may

augment hypotension caused by dialysis. 7

Among the 126 patients who received Ferrlecit® in Studies A and B, one Eatient experienced a
transient decreased level of consciousness without hypotension. Another patient discontinued treatment
prematurely because of dizziness, lightheadedness, diplopia, malaise, and weakness without
hypotension that resulted in a 3-4 hour hospitalization for observation following drug administration.
The syndrome resolved spontaneously.

Adverse Laboratory Changes: No differences in laboratory findings associated with Ferrlecit® were
reported in North American clinical trials when normalized against a National Institute of Health
database on laboratory findings in 1,100 hemodialysis patients.

Most Frequent Adverse Reactions: In the single-dose, post-marketing safety study, 11% of patients
who received Ferrlecit® and 9.4% of patients who received placebo reported adverse reactions. The
most frequent adverse reactions following Ferrlecit® were: hypotension (2%), nausea, vomiting and/or
diarrhea (2%), pain (0.7%), hypertension (0.6%), allergic reaction (0.5%), chest pain (0.5%), pruritus
(0.5%) and back pain (0.4%). Similar adverse reactions were seen following placebo administration.
However, because of the high baseline incidence of adverse events in the hemodialysis patient
population, insufficient number of exposed patients, and limitations inherent to the cross-over, single
dose study design, no comparison of event rates between Ferrlecit® and placebo treatments can be
made.

In multiple-dose Studies A and B, the most frequent adverse reactions following Ferrlecit® were:
Body as a Whole: injection site reaction (33%), chest pain (10%), pain (10%), asthenia (7%), headache
(7%), abdominal pain (6%), fatigue (6%), fever (5%), malaise, infection, abscess, back pain, chills,
rigors, arm pain, carcinoma, flu-like syndrome, sepsis.

Nervous System: cramps (25%), dizziness (13%), paresthesias (6%), agitation, somnolence.

RespiratorySystem: dyspnea (11%), coughing (6%), upper respiratory infections (6%), rhinitis,
pneumonia. ‘
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Cardiovascular System: hypotension (29%), hypertension (13%), syncope (6%), tachycardia (5%),
bradycardia, vasodilatation, angina pectoris, myocardial infarction, pulmonary edema.

Gastrointestinal System: nausea, vomiting and/or diarrhea (35%), anorexia, rectak disorder, dyspepsia,
eructation, flatulence, gastrointestinal disorder, melena.

Musculoskeletal System: leg cramps (10%), myalgia, arthralgia.
Skin and Appendages: pruritus (6%), rash, increased sweating, -
Genitourinary System: urinary tract infection.

Special Senses: conjunctivitis, abnormal vision, ear disorder. >

-

Metabolic and Nutritional Disorders: hyperkalemia (6%), generalized edema (5%), leg edema,
peripheral edema, hypoglycemia, edema, hypervolemia, hypokalemia.

Hematologic System: abnormal erythrocytes (11%), anemia, leukocytosis, lymphadenopathy.
Other Adverse Reactions Observed During Clinical Trials:

In the single-dose post-marketing safety study in 1,097 patients receiving Ferrlecit® the following
additional events were reported in two or more patients: hypertonia, nervousness, dry mouth, and
hemorrhage. '

OVERDOSAGE

Dosages in excess of iron needs may lead to accumulation of iron in iron storage sites and
hemosiderosis. Periodic monitoring of laboratory parameters of iron storage may assist in recognition
of iron accumulation. Ferrlecit® should not be administered in patients with iron overload.

Serum iron levels greater than 300 pg/dL may indicate iron poisoning which is characterized by
abdominal pain, diarrhea, or vomiting which progresses to pallor or cyanosis, lassitude, drowsiness,
hyperventilation due to acidosis, and cardiovascular collapse. Caution should be exercised in
interpreting serum iron levels in the 24 hours following the administration of Ferrlecit® since many
laboratory assays will falsely overestimate serum or transferrin bound iron by measuring iron still
bound to the Ferrlecit® complex. Additionally, in the assessment of iron overload, caution should be
exercised in interpreting serum ferritin levels in the week following Ferrlecit® administration since, in
clinical studies, serum ferritin exhibited a non-specific rise which persisted for five days. '

The Ferrlecit® iron complex is not dialyzable.
Ferrlecit® at elemental iron doses of 125 mg/kg, 78.8 mg/kg, 62.5 mg/kg and 250 mg/kg caused deaths

to mice, rats, rabbits, and dogs respectively. The major symptoms of acute toxicity were decreased
activity, staggering, ataxia, increases in the respiratory rate, tremor, and convulsions.
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DOSAGE AND ADMINISTRATION

The dosage of Ferrlecit® is expressed in terms of mg of elemental iron. Each Sml. ampule contains
62.5 mg of elemental iron (12.5 mg/mL). <

The recommended dosage of Ferrlecit® for the repletion treatment of iron deficiency in hemodialysis
patients is 10 mL of Ferrlecit® (125 mg of elemental iron). Ferrlecit® may be diluted in 100 mL of
0.9% sodium chloride administered by intravenous infusion over 1 hour. Ferrlecit® may also be
administered undiluted as a slow IV injection (at a rate of up to 12.5 mg/min). Most patients will
require a minimum cumulative dose of 1.0 gram of elemental iron, administered over eight sessions at
sequential dialysis treatments, to achieve a favorable hemoglobin or hematocrit response. Patients may
continue to require therapy with intravenous iron at the lowest dose necessary to maintain target levels
of hemoglobin, hematocrit, and laboratory parameters of iron storage withjn acceptable limits.
Ferrlecit® has been administered at sequential dialysis sessions by infusion or by slow IV injection
during the dialysis session itself. ' .

Note: Do not mix Ferrlecit® with other medications, or add to parenteral nutrition solutions for
intravenous infusion. The compatibility of Ferrlecit® with intravenous infusion vehicles other than
0.9% sodium chloride has not been evaluated. Parenteral drug products should be inspected visually
for particulate matter and discoloration before administration, whenever the solution and container
permit.

If diluted in saline, use immediately after dilution.

HOW SUPPLIED

NDCH# 0364-2791-23

Ferrlecit® is supplied in colorless glass ampules. Each ampule contains 62.5 mg of elemental iron in 5
mL for intravenous use, packaged in cartons of 10 ampules.

Store at 20°C-25°C (68°F-77°F); excursions permitted to 15°C — 30°C (59°F-86°F). Do not freeze. See
USP Controlled Room Temperature.

Caution: Rx Only
© Watson Pharmaceutical, Inc., and R&D Laboratories, Inc. 2001.



CENTER FOR DRUG EVALUATION AND RESEARCH

- APPLICATION NUMBER: -

20-955/S-003
MEDICAL REVIEW(s)




DIVISION OF GASTROINTESTINAL AND COAGULATION
DRUG PRODUCTS -

MEDICAL OFFICER’S REVIEW

NDA: 20-955 (SE8-033: BM, BZ) <

Sponsor: R & D Laboratories, Inc.

Drug name: Ferrlecit®
(sodium ferric gluconate complex in sucrose
injection)

Date submitted: August 2, 2000; September 13, 2000;

October 5, 2000; October 20, 2000;
October 27, 2000; November 22, 2000;
January 24, 2001; January 25, 2001
Date assigned: August 23, 2000
Review completed: December 21, 2000

Medical Reviewer: Min Lu, M.D., M.P.H.



NDA 20-955/SE8-003
Page 2 of 72

Table of Contents

LiSt Of ADDIEVIAtIONS........ccvieiiieiieieteeree ettt ST e 3

11411 11721 o 20O OO SUOU PP 4

1. Introduction and Background...........cccccooceiiinnnnnnnnld ettt st 9

2. Material REVIEWE .......oovveeee ettt st s s 10

3. Study FEROIBO3 .....ovieiiieieteeceteteeee et ene et b s 10

3.1 StuAY PTOtOCOL ....vcvveieteieeeeceeiee e ivveeieeraseeeaeens 10

3.1.1 Study ObJECHVES....oeveeeeieieeeteeicereceece e e e 10

3.1.2 StUAY dESIZN..uiuriiieceieieeeeee et 11

3.1.3 Study population...........ccccvviiiiniininnieie e fearereaneeeeteeneearaeens 11

3.1.4 StUAY AIUZ ..ot 12

3.1.5 SUAY PIAN c.oovieiiiiee e 12

3.1.6 Outcome asSeSSMENL ... ...c.eveererreencacececncenes ettt er ettt nee 14

3.1.7 Historical control of iron dextran from publications...........cccccccvvviiveneeeinens 15

3.1.8 Statistical MEthodS .........covveeirieeieieeeeie e e 19

3.2 Protocol Amendments ...........cccooerueiirimrniniecseneeeesn e SOOI 21

3.3 Study Interim Analysis ReSults ..........cccooerrvvvmmnrrrrececnsennneen e 21

3.3.1 Disposition of patients .......ccceceeiiiiniiiniciieiceee e 21

3.3.2 Protocol deviations .........ccccceevvvvinesienineeencnns [T et anes 23

3.3.3 Demographic and baseline characteristiCs..........ooovuvuevieieiiececieieieceee 24

3.3.4 OutCcomE TESULLS ....ooviiiietie ettt 26

3.3.4.1 Primary endpoints ..........ccceeeeieiieniecceicnenencnenen ettt 26

3.3.5.2 Secondary endpoints .........ccccceeeriiriiniiniiie e e 32

4. Post-Marking Safety ReVIEW........cooueviiiiiiiieieeeccee e 40

4.1 Published literatare ............cc..cc.... et eeteeeeeeeseeeaeesseesetesreeteeeeeteeatee e sneaeerestesrr e 40
4.2 Adverse event reports from manufacture...........oooeeveeeiiiiii 41 .

4.3 Search from AERS ..ot 42

5. FINancial DISCIOSUTE ........cccviiiiitieieiieriesie et eccees st e st ae e e saes 43

6. ReVIEWET™S DISCUSSION «.c.nviiiiiietieeeteeeeteeee e eeete e st cee e e eteseseree st e srne e ene s asssban e neeensnaens 43

6.1 Discussion of FER9803 interim analysiS........cccciviiiiiiiiiiiiiiiiiececcc i 43

6.2 Discussion of sponsor’s proposed labeling changes............cocovveeeiiiiiiinnn 46

7. Conclusions and Recommendations............covveeeuereariiiiiiiiiiiin e et 49

Appendix 1. Summary of all protocol eVents..........cocovoieiiieiiiei 51

Appendix 2: Narrative of two deaths from post-marketing 1€ports ..........cocoovviiiiiiiennn 52

Appendix 3. Life-threatening events reported by post-marketing spontaneous report
SYSEEIML....cevetevenieieeseecatesense s eeas st et et et e s s e ae s s et e s e e s et e s s be b e e b e s s b e s st 53

Appendix 4: Labeling Recommendations ...........ooeeeiieininie e 54



NDA 20-955/SE8-003

Page 3 of 72
List of Abbreviations _ L
Abbreviation Definition
ACE ‘ Angiotensin Converting Enzyme
AE Adverse Event
COSTART Coding System for a Thesaurus of Adverse Reaction Terms
CRF Case Report Form - <
CRO Clinical Research Organization '
ECG Electrocardiogram
ESRD End-Stage Renal Disease
HD Hemodialysis
ITT _ | Intent-to-Treat Population .
KvvV A Dimensionless Index Used to Assess Adequacy of Dialysis
LAE Life-Threatening Adverse Event
NKF National Kidney Foundation
NSS Normal Saline Solution 4
SAE Serious Adverse Event =
TSAT Percent Transferrin Saturation
URR Urea Reduction Ratio



NDA 20-955/SE8-003
Page 4 of 72

1

1). The request; { )

SUMMARY

- Recommendations

- >
-

/
— 4) one life-threatening event
due to hypersens1t1v1ty reaction was reported based on study FER9803 interim
analysis, and (2) five life-threatening events due to hypersensitivity reactions have
been reported from post-marketing spontaneous reports in United States.

2). Th qvest - =
ety e g /
o
~ - , | :

/‘

3).

)

(1) The}e were major differences in study population, study design, study drug

regimen, and outcome assessment between the published iron dextran studies and
current Ferrlecit study ~

@

3) The submitted su‘pport is a Single study without concurrent iron dextran control

The request. /. - S

(—

) Inc1dence rates of events with both treatments (Ferrlecit and placebo) were low i n
study FER9803. Due to lack of concurrent active treatment control, it is
1mp0551b1e to validate the event identification in the study 7 — -

4
L4

(2) The short washout period (2 days) in study FER9803 makes the comparison of
adverse events between Ferrlecit and placebo inappropriate because of possible
carryover effect.

(3) Ferrlecit is labeled for repeat dosing. Safety information from a single dose safety

study (FER9803) may not ‘be representative’ of allergic event or adverse events
occurring with repeat dose admmlstratlon

N
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O ' .

. - . 7

4). The request to delete test dose recommendatlon m Dosage and Administration.
section should be approved.

»
-

5). The request to add an alternative method of administration by slow lnjectlon
over 10 minutes should be approved. '

6). The request to remove flushing énd hypotension reactions from the Warnings
section in labeling should be approved (with recommendation of these reactions
being included in Precautions section).

-

2. Summary of Clinical Findings: | -

Ferrlecit is approved for treatment of iron deﬁc1ency anemia in patients undergomg
chronic hemodialysis who are receiving supplemental erythropoietin therapy. The
sponsor has submitted a supplement for Ferrlecit to request labeling changes for safety
and drug administration for the approved indication.

The proposed labeling changes are:

1). Warnings
vy e~ -

/ : :
(2) Flushing and hypotension reactions associated with rapid drug administration. -

7

2). Clinical Studies .

7o -
4 - / |

l

-/‘

3) Adverse Reactions =~ - .

Deletion of “~— : : —_ Addition
of adverse events following Ferrlecit and placebo based on Study FER9803. Addition of
the most commonly-occurring adverse reactions based on study FER9803 interim
~ analysis. :

4). Dosage and Administration - .
‘Deletion of test dose recommendation and addition of undiluted slow IV-push at a rate of
up to 12.5 mg/min as an alternative drug dosing regimen.

One clinical trial (FER9803) interim analysis was submltted to support the above labeling
changes
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FER9803 is a multicenter, randomized, double-blinded, crossover, single dose, and
placebo-controlled study of the safety of Ferrlecit® in hemodizlysis patients with iron
deficiency anemia. Ferrlecit 125 mg was administered by undiluted slow injection over
10 minutes (12.5 mg/min). No test dose was used. The primary safety endpoints were
life-threatening events, drug intolerance events and allergic events. This study is ongoing
currently and is expected to enroll 2700 hemodialysis patients. This interim analysis
report contains results from 1106 hemodialysis patients with iron deficiency anemia.

-

fomm—

Hypersensitivity reactions

There was one case of a life-threatening hypersensitivity reaction reported in the interim
analysis of FER9803 and there have been 5 other cases of life-threatening events due to
hypersensitivity reactions reported from post-marketing spontaneous adverse event report
system between February 18, 1999 (approval date) and October 5, 2000. . —— ;

Y _ —

iu.. N N -
/T ' - P — !
[

Flushing and hypotension reactions

In study FER9803 interim analysis, no event of serious flushing and hypotension
reactions has been reported following Ferrlecit administration. There have been 2 cases
of flushing and hypotension reactions reported from literature and 2 additional cases
reported from spontaneous report system in U.S. This reviewer recommends flushing and
hypotension reactions may be moved from the Wamings section to its Precautions
section.

t

1/ 7 The incidence of lifc—threatening events was 0.09% (95% CI: 0-0.51%) in
study FER9803 and 0.61+0.13% in historical control. The incidence of drug intolerance

events was 0.82% (95% CI: 0.38-1.55%) in study FER9803 and 2.374+0.31% in historical
control. : '

There were major differences in study design, study population, study drug regimen,
frequency of exposure, and outcome assessment between 4 published iron-dextran studies
and the current Ferrlecit study. These differences are summarized in the following table:
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Differences between the published iron dextran studies and FER9803
Differences Hamstra Fishbane Feridex Faich FER9803
(N=481) (N=573) (N=2240) (N=474) (N=1106)
Design Prospective Retrospective | Prospective Retrospective | Prospective
Study period | 1962-1970 1993-1995 1988-1992 1996 1999
Population ‘General iron Hemodialysis | Suspected liver Hemodialysis | Hemodialysis patients
deficiency patients disease " | patients - '
anemia patients undergoing MRI - &
Iron dextran Imferon: INFed Feridex: contrast | Unspecified | Ferrlecit
formulation/ | withdrawn in agent for MRI of | iron dextran
Ferrlecit 1991 liver ) ‘ -
Outcome Any immediate
assessment: Life- Severe Anaphylactic and | Use of iron hypotensive/ respiratory
threatening reactions allergic adverse dextran and reaction which were not
Life- immediate events epinephrine immediately (<10
threatening anaphylactoid during the minutes) responsive to
event reactions same hospital | the interventions.
stay.
Drug Discontinued Discontinued | Discontinued f Any event that was
‘Intolerance due to severe due to adverse | infusion because Unavailable sufficient to preclude
event reactions events of acute, moderate | re-exposure to the drug
] to severe pain substance.
Number of 4-5 doses 10 doses 1 dose unspecified 1 dose
dose exposure :

Reviewer’s table

Based on the interim analysis of FER9803,

—

The incidence of suspected allerglc event was 0.82 (95% CL 0.38- 155%)

: followmg Ferrlecit administration and 0.36% (95% CI: 0.10-0.93%) following placebo
administration in FER9803 interim report. The incidence of all adverse events was 11.2%
following Ferrlecit administration and 9.4% following placebo administration.

The- comparléon between F errlecn and placebo n regard to allergic events or all adverse:

. events is tnappropriate

‘___\__\_

/

- 1) Incidence rates of events with both treatments (Ferrlecit -and- placebo) were low in

study FER9803. /7 ———

7

-

/.

7
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2) This study was a crossover study with only 2-day washout period between Ferrlecit
and placebo. The comparison was made between overall Ferrlecit and overall placebo
in the same population. Carry-over effects, including adverse events, of Ferrlecit
could arenr in patients following placebo administration’ # ———vo——

>

——

Life-threatening hypersensitivity reactions have been reported in the study FER9803 (one
case).and from post-marketing spontaneous report system 4 = ,in United States since
its approval in February 1999. This important safety information should be presented in
Adverse Reactions section, as well as in Warnings section. Flushing and hypotension
reactions associated with rapid administration could be presented ﬁ’fprecaﬁtions section.

‘—-/\

Deletion of test dose recommendation and addition of undiluted slow IV push at a
rate of up to 12.5 mg/min as an alternative doing regimen.

In study FER9803, Ferrlecit has been administered at dose of 125 mg of elemental iron
given by slow injection over 10 minutes without a test dose in 1097 hemodialysis
patients. Generally, these patients tolerated this administration well. This reviewer
recommends that Ferrlecit may be administered without test dose by slow injection as in
study FER9803. .
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1. Introduction and Background .
The sponsor has submitted a supplement for Ferrlecit to request labeling changes for
safety and drug administration for the approved indication. :

Ferrlecit (sodium ferric gluconate complex in sucrose injection) was approved for
treatment of iron deficiency anemia in patients undergoing. chronic hemodialysis who are
receiving supplemental erythropoietin therapy on February 18, 1999 (NDRA 20-955). The
sponsor agreed to perform Phase IV studies to provide additional safety data (e.g.,
incidence of allergic or anaphylactic reactions, cross-reactivity with other parenteral iron
preparations) for Ferrlecit for the approved indication. T

Study FER9803 is one of the Phase IV studies that the sponsor is currently conducting to
evaluate the safety of Ferrlecit. This study is expected to enroll 2700 hemodialysis
patients with iron deficiency anemia and is scheduled to be completed in February, 2001.

To support the request labeling changes in this supplement, the Spogsor has submitted the
interim analysis results of Study FER9803. -

The proposed labeling changes are:

1). Warnings
¥

MW !

4 o " 7
(2) Flushing and hypotension reactions associated with rapid drug administration.

2). Clinical Studies 7
(1) ; ?‘ ) _ _ e SUREEEE

@, - Iz

—— .

3). Adverse Reactions

Deletion' 7/ _~ — | / Addition
of adverse events following Ferrlecit and placebo based on Study FER9803. Addition of
the most commonly-occurring adverse reactions based on study FER9803 interim
analysis.

4); Dosage and Administration
* Deletion of test dose recommendation and addition of undiluted slow IV push at a rate of

up to 12.5 mg/min as an alternative drug dosing regimen.
, {
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2. Material reviewed

—,

Volume Contents Submission date | Receipt date
38.1 Proposed labeling change 08/02/2000 08/02/2000
38.5-38.10 FER9803 interim analysis report and
clinical data . )
39.1 Expedited review request 08/02/2000 L 08/04/2000
40.1 Post-marketing data 09/13/2000 09/13/2000
41.1 Subgroup analysis 10/05/2000 10/05/2000
BM ‘| Responses 10/20/2000 1 10/20/2000.
BM Responses 10/22/2000 10/27/2000
BM Responses 10/27/2000 10/27/2000
BM Responses 11/22/2000 11/27/2000
Reviewer’s table
3. Study FER9803 Y

3.1 Study Protocol

Title of the Study

Crossover, Randomized, Blinded, Prospective, Multicenter Clinical Evaluation of The
Rate of Adverse Events to Ferrlecit® in Hemodialysis Patients as Compared to Placebo
and Historical Controls.

3.1.1 Study Objectives
Primary Objectives

To compare events defined as Outcome Adverse Events (Outcome AEs) and Life-
threatening Adverse Events (LAEs) after Ferrlecit administration to two controls: (1)
Outcome AEs and LAEs after placebo; (2) to the same defined events identified from
an historical control after iron dextran administration. :

To compare the incidence of all allergic reactions following Ferrlecit® administration
and those following placebo administration.

To assess the safety of administration of Ferrlecit® at a rate of 12.5 mg/min (the rate
generally used in Europe).

Secondary Objectives

To determine the rate of all adverse events following Ferrlecit® administration.

To compare the incidence of all adverse events following Ferrlecit® administration
and those following placebo administration.

To evaluate the safety of therapeutic administration of Ferrlecit®.

To evaluate changes in tryptase concentrations in the hemodialysis patient and from
pre- to post-treatment levels in patients with clinical signs and symptoms of allergic
reactions. ' )

To compare the incidence of all allergic adverse events in Ferrlecit® treated patients
receiving concomitant angiotensin converting enzyme (ACE) inhibitor therapy and
patients not receiving such treatment. :
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3.1.2 Study Design . -

This was a multicenter, randomized, double-blinded, crossover, single dose, placebo-
controlled study of the safety of Ferrlecit® in hemodialysis patients with iron deficiency
anemia. The safety results of Ferrlecit in this study were compared to iron dextran in
historical control identified from a meta-analysis of publications. The following figure
shows the schematic chart of the study design. The total study- duration was
approximately 1 week from screening (first hemodialysis session," HD#1) to follow-up
hemodialysis session (HD#4). '

Figure 1 Study Design Schematic

Ferrlect Ferriecit

HD#1
Screening

‘HO#4
Followvup

BaselineHD#2 HD#3

Placebo

Placebo

oy

Sponsor’s chart in NDA Vol. 38.5, pp. 34

3.1.3 Study Population

Inclusion Criteria :

« Adult male or female hemodialysis patient who can provide written informed
consent;

»  On supplemental erythropoietin therapy for >120 days;

» Physician identified need for at least 125 mg of elemental intravenous iron as defined
by: Hematocrit <36% or hemoglobin <12.5 gm/dL; serum apoferritin <800 nWmlL
and transferrin saturation <50% (values should be obtained within the week preceding
HD#2); ’

«  Chronic hemodialysis for >120 days for a diagnosis of End Stage Renal Disease; and,

« Ability and willingness to cooperate with the study design parameters including 2
sequential drug administrations.

Exclusion Criteria

« Prior treatment with F errlecit®;

-+ Known sensitivity to benzyl alcohol;

- First use of a dialyzer membrane;

« Acute or chronic therapy with antihistamines or corticosterojds.- These agents may
blunt or inhibit laboratory indicators of immunologically-mediated reactions;

+  Clinical instability defined as:
« Diualysis for fluid removal at a rate of >1 L/hour;
«  Kt/V <1.2 or URR<65%;
+  Serum albumin <3.0 gmy/dL;
- History of repeated missed dialysis sessions in last three months;
« Presence of signs or symptoms or undergoing acute therapy for an infectious

disease;

« Presence of an active malignancy;
«  Suspicion or presence of unstable angina;
« History of stroke or other symptoms of cerebral vascular msufficiency;
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« Inability to achieve normal oxygen saturation; o
+ Any blood sugar >400 mg/dL or < 50 mg/dL in preceding two weeks;
« Hospitalization within 30 days of HD session #1 (except for vascular access
repair); '
«  Use of an Investigational Agent within 7 days of HD session # 1.

.3.1.4 Study Drug ' - &
Ferrlecit® (sodium ferric gluconate complex in sucrose) was supplied as a deep red,
sterile liquid for intravenous injection in 5 mL single dose ampules. Each ampule
contained 62.5 mg of elemental iron (12.5 mg/ml). o

Placebo was supplied in single dose vials consisting -of sterile saline with 9 mg/mL
benzyl alcohol.

During a treatment session, 10 mL of Ferrlecit® (125 mg of elemental iron) or placebo
was administered by slow injection over 10 minutes via the veneds return line using a
syringe that had been covered for blinding purpose. Treatment w# administered during
the first hour of hemodialysis. -

Antihistamines and corticosteroids (including inhalers), which may blunt or inhibit
laboratory indicators of immunologically-mediated reactions, were prohibited during the
study.

3.1.5 Study Plan
The following table shows the study schedule:
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[ HEMODIALYSIS SESSION! .
— Procedure Before or #2 #3 #4
at #1
| Informed Consent X
Medical History X
Concomitant Medication X X X X
Review 1 &
Physical Exam X
| Eligibility Assessment X X _
Biood Draws X? X% X%
1*" Infusion X
Wlnfusion ' X
Vital Signs X X
Record Duration of HD X X
Session .
AE Assessment x° b X’

1 Session #2, #3, and #4 must be consecutive sessions. If greater than oHe_ week elapses
between HD session #1 and #2, clinical labs and eligibility evaluation must be
repeated.

? Review clinical laboratories obtained for patient.

* In a selected group of 200 of the initial patients, pre- and late dialysis tryptase assays
will be run. "

‘Baseline tryptase level.

* Post-event tryptase level if a potential allergic adverse event occurs.

® AEs will be assessed during and after infusion. ,

" Before initiating dialysis, AEs will be assessed since the prior HD session.

Sponsor’s table in NDA Vol. 38.5,1V.E.1.a) (i), appendix B

Patients who sign the informed consent and satisfy the selection criteria were eligible to
enter the study and participate over the course of four sequential dialysis sessions with a
duration of approximately 1 week from a first hemodialysis session throu gh the
subsequent three hemodialysis sessions. Patients were randomly allocated using a 1:1
ratio to 2 groups at HD#2: initial treatment with Ferrlecit or with placebo. Each patient
was then crossed over to the alternate treatment during the next hemodialysis session.

Observations at 5 and 15 minutes after Initiation of the injection at HD#2 and HD#3 for
signs and symptoms of a possible allergic reaction were to be recorded.

Vital signs were to be recorded before, during and after administration of study drug.
Patient signs and symptoms were to be recorded on the case report form (CRF) before
and after infusion. Blood pressure and pulse were to be recorded at baseline, at 5 minutes
into the injection, and at 5 and 20 minutes after completion of the infusion. In the event

that a patient experiences symptoms and/or a hypotensive episode during dialysis,
additional measurements were to be obtained as appropriate. :
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At the beginning of HD#3 and HD#4, patients were to be assessed for any-adverse
reactions since the preceding HD session at which drug substance had been glven Upon
completion of this assessment at HD#4, the study was completed.

Tryptase Assay

The first two hundred patients (from selected centers) were to have serum tryptase assays
performed from serum obtained during dialysis. Blood was drawn during HD#2 prior to
and one hour after study drug administration to define the range of normal for tryptase in
this patient population and to identify the effect of -dialysis, Ferrlecit® administration,
and normal saline/benzyl alcohol solution (placebo) administration on circulating tryptase
level. In the event that a patient in this subgroup had a potential allergic adverse event,
their blood was not be included in the analysis defining the normal range, and a
replacement was selected. If this sub-analysis defined a normal tryptase value in the
hemodialysis population as undetectable, then a significant increase was defined as any
detectable increase in tryptase. If this sub-analysis defined a normg tryptase value in the
hemodialysis population as measurable, then a significant increage was defined as an
increase which is 2 standard devi