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ONTAK®

(denileukin diftitox)

T
WARNING: Only physicians experienced in the
use of antineoplastic therapy and manage-
ment of patients with cancer should use
ONTAK (denileukin diftitox). Patients treated
with denileukin diftitox must be managed in a
facility equipped and staffed for carc opul-
monary resuscitation und where the patient
cun be closely monitored for an appropriate

! period based on his or her health status.

DESCRIPTION

ONTAKR® (denileukin diftitox), a recombinant
DNA-derived eyvtotoxic protein composed of the
amino acid sequences for diphtheria toxin frag-
ments A and B (Mety-Thryg;)-His followed by the
scequences for interleukin-2 (IL-2; Alay-Thr3,), is
produced in an E. coli expression system,
ONTAK has a molecular weight of 58 kD.
Neomyein is used in the fvrmentation process
but is undetectable in the final product. The
product i¥ purificd using reverse phase chro-
matography follov ed by a multistep diafiltra-
tion process.

ONTAK is supplied in single use vinls as a ster-
de. frozen solution intended for intravenous (IV)
administration. Each 2 mL vial of ONTAK con-
tains 300 meg of recombinant denileukin diftitox
in a sterile solution of citric acid (20 mM), EDTA
10.05 mM) and polysorbate 20 (<1%) in Water for
Injection, USP. The solution has a pH of 6.9

to 7.2.

CLINICAL PHARMACOLOGY

General: Denileukin diftitox is a fusion protein
designed to direct the cytocidal action of diph-
theria toxin to cells which express the I£-2
receptor. The human IL-2 receptor exists
:n three forms, low (CD25), intermediate
CD122/CD132) and high (CD25/CD122/CD132)
affinity. The high affinity form of this receptor is
usually found only on activated T lymphocytes,
activated B If'mphocytes and activated mac-
rophages. Ma 'gnant cells expressing one or
more of the subunits of the IL-2 receptor are
found in certain leukemias and lymphomas
including cutaneous T-cell lymphoma (CTCL).
Ex vivo studies suggest that denileukin diftitox
interacts with the high affinity IL-2 receptor on
the cell surface and inhibits cellular protein syn-
:hesis. resulting in cell death within hours.
The biodistribution and excretion of radiola-
heled denileukin diftitox were evaluated over
18 hours in rats. The liver and kidneys were
the primary sites of distribution and accumula-
tion of radiolabeled material outside of the vas-
culature. Denileukin diftitox was metabolized
by proteolytic degradation. Excreted material
was less than 25% of the total injected dose and
-onsisted of low molecular weight breakdown
nroducts.

Pharmacokinetics: Pharmacokinetic parame-
ters associated with denileukin diftitox were
determined over 2 range of doses (3 to
31 mcg/kg/day) in patients with lymphoma.
Denileukin diftitox was administere(f'as an IV
infusion following the schedule used in the clin-
ical trials. Following the first dose, denileukin
diftitox displayed 2-compartment behavior with
a distribution phase (half-life approximateiy 2 to
5 minutes) and a terminal phase (half-life
npproximate]y 70 to 80 minutes). Systemic expo-
wure was variable but proportional to
jose. Clearance was approximately 1.5 to
5.0 mL/min/kg and the volume of distribution
was similar to that of circulating blood (0.06 to

__ 2.08 L/%kgh No accumulation was evident
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tion of radiolabeled material outside of the vas-
culature. Denileukin diftitox was metabolized
by proteolytic degradation. Excreted material
was less than 25% of the total injected dose and
consisted of low molecular weight breakdown
products. - . .

Pharmacokinetics: Pharmacokinetic parame-
ters associated with denileukin diftitox were
determined over a range of doses (3 to
31 mcg/kg/da{yt) in patients with B'mphoma.
Denileukin diftitox was administered as an IV

infusion following the schedule used in the clin- -

ical trials. Following the first dose, denileukin
diftitox displayed 2-compartment behavior with
a distribution phase (half-life approximately 2 to
5 minutes) and a terminal phase (half-life
approximately 70 to 80 minutes). Systemic expo-
sure was variable but proportional to
dose. Clearance was approximately 1.5 to
2.0 mL/min/kg and the volume of distribution
was similar to that of circulating blood (0.06 to
0.08 L/kg). No accumulation was evident
between the first and fifth doses. Development
of antibodies to denileukin diftitox has been
shown to significantly impact clearance rates
(see CLINICAL STUDIES, Immunogenicity).
Gender, age, and race were introduced into a
multivariate analysis with various pharmacoki-
netic parameters. The limited available data
revealed no statistical relationships between
these variables.

CLINICAL STUDIES

A randomized, double-blind study was conducted
to evaluate doses of 9 or 18 mcg/kg/day in
71 patients with recurrent or persistent, Stage Ib
to IVa CTCL. Entry to this study required
demonstration of CD25 expression on at least
20% of the cells in any relevant tumor tissue
sample (skin biopsy) or circulating cells. Tumor
biopsies were not evaluated for expression of
other IL-2 receptor subunit components
(CD122/CD132). ONTAK was administered as
an IV infusion daily for 5 days every 3 wecks.
Patients received a median of 6 courses of
ONTAK therapy (range 1 to 11). The study popu-
lation had received a median of 5 prior therapies
{range 1 to 12) with 63% of patients entering the
trial with Stage Ilb or more advanced stoge dis-
ease. Overall, 30% (95% CI: 18-41%) of patients
treated with ONTAK experienced an objective
tumor response (50% reduction in tumor burden
which was sustained for 2 6 weeks; Table 1).
Seven patients (10%) achieved a complete
response and 14 patients (20%) achieved a par-
tial response. The overall median duration of
response, measured from first day of response,
was 4 months with a median duration for com-
plete response of 9 months and for partial
response of 4 months. In a Phase VII dose-esca-
lation study, 35 patients with Stage la to IVb
CTCL were treated. ONTAK was administered
as an IV infusion at doses ranging from 3 to
31 meg/kg/day, daily for 5 days every 3 weeks.
The overall response rate in patients with CTCL
who expressed CD25 was 38% (12 of 32 patients);
the complete response rate was 16% and the par-
tial response rate was 22%. There were no
responses in 21 patients with Hodgkin’s Disease.

Table 1
Response in the Phase III Double-Blind Study
Patients with CTCL

9 meg/kg/day

18 meg/kg/day

Clinical Response N=35 N=36
Complete Response 3(9%) 4(11%)
95% Confidence Interval 2-23% 3-26%
Partial Response 5 (14%) 9 (25%)
955 Confidence Interval 5-30% 12 - 42%
Overall Response 8 (23%) 13 (36%)
95% Confidence Interval 10 - 40% 21 - 54%

Immunogenicity: Prior to therapy, 39% (51/131)
of lymphoma patients had low titers (<1:5)
of antibody which cross-reacted with the diph-
theria toxin domains of denileukin diftitox, pre-
sumably due to prior diphtheria immunization.
Development of anti-denileukin diftitox anti-
bodies was observed in 41/49 patients after a
single course and in 33/34 patients after
3 cgrcles. Following anti-denileukin diftitox anti-
body formation, there was a significant increase
(two to threefold) in clearance, which resulted
in a decrease in mean systemic exposure of
approximately 75%. Changes in clearance were
related to the development of antibodies.

The antibody response in all such patients was
directed against the diphtheria toxin domain.
A low titer of antibodies to the IL-2 portion of
the denileukin diftitox molecule also developed
in agproximately 50% of patients. The presence
or absence of antibodies did not correlate with
the risk of immediate hypersensitivity-type
infusional adverse events.

INDICATIONS

ONTAK is indicated for the treatment of
patients with persistent or recurrent cutaneous
T-cell lymphoma whose malignant cells express
the CD25 component of the IL-2 receptor
(ﬁSYee PRECAUTIONS, Laboratorv Tests, for

T-cell lymphoma whose malignant cells express
the CD25 component of the IL-2 receptor
(See PRECAUTIONS, Laboratory Tests, for
CD25 expression testing). The safety and effi-
cacy of denileukin diftitox in patients with
CTCL whose malignant cells do not express the
CD25 component of the IL-2 receptor have not
been examined.

CONTRAINDICATIONS

ONTAK is contraindicated for use in patients
with a known hypersensitivity to denileukin
diftitox or any of its components: diphtheria
toxin, interleukin-2, or excipients.

WARNINGS

Acute Hypersensitivity-type Reactions: Acute
hypersensitivity reactions were reported in 98 of
143 patients (69%) during or within 24 hours of
ONTAK infusion; approximately half of the
events occurred on the first day of dosing regard-
less of the treatment cycle. The constellation of
symptoms included one or more of the following,
defined as the incidence (%) in these 98 patients:
hypotension (50%), back pain (30%), dyspnea
(28%), vasodilation (28%), rash (25%), chest pain
or tightness (24%), tachycardia (12%), dysphagia
or laryngismus (5%), syncope (3%), allergic reac-
tion (1%) or anaphylaxis (1%). These events
were severe in 2% of patients. Management con-
sists of interruption or a decrease in the rate of
infusion (depending on the severity of the reac-
tion); 3% of infusions were terminated prema-
turely and reduction in rate occurred in 4% of
the infusions during the clinical trials. The
administration of IV antihistamines, cortico-
steroids, and epinephrine may also be required;
two subjects received epinephrine and 18 (13%)
received systemic corticosteroids in the clinical
studies. These drugs and resuscitative equip-
ment should be readily available during ONTAK
administration.
vascular Leak Syndrome: This syndrome, char-
acterized by 2 or more of the following 3 symp-
toms (hypotension, edema, hypoalbuminemia)
was reported in 27% (38/143) of patients in the
clinical studies. Six percent (8/143) of patients
were hospitalized for the management of these
symptoms. The onset of symptoms in patients
with vascular leak syndrome was delayed, usu-
ally occurring within the first two weeks of infu-
sion and may persist or worsen after the cessa-
tion of denileukin diftitox. Special caution
should be taken in patients with preexisting car-
diovascular disease. (Sce ADVERSE REAC-
TIONS, Cardiovascular System).
Weight, edema, blood pressure and serum albu-
min levels should be carefully monitored on an
outpatient basis. This syndrome is usually self-
limited and treatment should be used only if
clinically indicated. The type of treatment will
depend on whether edema or hypotension is the
primary clinical problem. Pre-existing low
serum albumin levels appear to predict and may
redispose patients to the syndrome (See
PRECAUTIONS, Laboratory Tests).

PRECAUTIONS

General: Patients should be monitored carefully
for infection since patients with CTCL have a
predisposition to cutancous infection. Also, the
binding of denileukin diftitox to activated lym-
phocytes and macrophages can lead to cell death
and may impair immune function in patients.
Laboratory Tests: Prior to admiristration of this
product, the patient’s malignant cells should be
tested for CD25 expression. A testing service for
the assay of CD25 on skin biopsy samples is
available. For information on this service call
800-964-5836.

A complete blood count and a blood chemistry
panel, including liver and renal function and
serum albumin levels, should be performed prior
to initiation of ONTAK treatment and weekly
during therapy.

Eighty-three percent (118/143) of patients
with Iymphoma experienced hypoalbuminemia,
which was considered moderate or severe in 17%
(20/118) of the affected patients. For most
patients, the nadir for hypoalbuminemia occurs
one to two weeks after ONTAK administration.
Serum albumin levels should be monitored prior
to the initiation of each treatment course.
Administration of ONTAK should be delayed
until serum albumin levels are at least 3.0 g/dL
(see WARNINGS).

Drug Interactions: No clinical drug interaction
studies have been conducted. However, in a sin-
gle in vivo rodent study denileukin diftitox had
no effect on P450 levels.

Carcinogenesis, Mutagenesis, impairment of
Fertility: There have been no studies to assess the
carcinogenic potential of denileukin diftitox.
Denileukin diftitox showed no evidence of muta-
genicity in the Ames test and the chromosomal
aberration assay. There have been no studies to
assess the effect of denileukin diftitox on fertility.
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Fre:?‘nancy Category C: Animal reproduction
stu
It is also not known whether ONTAK can cause

fetal harm when administ to a t
tal harm when administered to & pregnant
NTAK

woman or affect reproductive capacity. O
should be given to a pregnant woman only if
clearly neeg,cd. .
Nursing Mothers: It is not known whether this
drug is cxcreted inshuman milk. Because many
drugs are excreted fiThuman milk, and because
of the potential for serious adverse reactions in
nursing infants, patients receiving ONT.
should discontinue nursing.

Pediatrie llea: Safaty and effactiveness in rr\edi-

atric patients have x:ot been established.
Geriatric Use: Forty-nine percent (35/71) of the
patients enrolled in the randomized two dose
study were €5 years of age or older, and those
patients had response rates similar to those
seen in younger patients. The followit}lg _?dverse
cvents (regardiess of causality) tended io oe
more frequent and/or more severe in lymphoma
patients who were 65 years of age or older:
anorexia, hypotension, anemia, confusion, rash,
nausea and/or vomiting. ’

ADVERSE REACTIONS
Adverse reactions are presented in Table Z.
These data are based on adverse reactions
observed in two cljnicu] studies of 143 patients

with lumnhaea  $mabs ine 108 natiente with
Wilh S ympnoma, InCuding ivo pauents w

CTCL, treated at doses ranging from 3 to
31 meg/ke/day.

All patients experienced one or more adverse
events. Twenty-one percent of patients required
hospitalization for drug-reluted ndverse cvents;
the most common reasons were evaluation of
fever. management of vascuiar icak syndrome or
dehivdration secondary to gastrointestinal toxic-
ity. Five percent of clinicul adverse reactions
were severe or lifi-- hreatening. The occurrence of
adverse events tei.ded to diminish in frequency
afier the first two courses, possibly related to
antibody development.

Table 2
Adverse Reactions Occurring in
Lymphoma Paticents
(Frequency 2 6% of Patients)
N = 143 patients

All Grades 3
Grades  and 4

Budy System Combined Term na oo

Body ar a Whole
Chill/fever 11681 312
Asthenia 95166) 31
Infection 69 (481 3424
Puin 69148) 1913y
Headuche a7 Hd
Chest pain 816)
Flu-like syndrome 11 (8) ]
Injection site reaction  1118) 1

Cardiovascular

. Hypotension 52(36) 11(®
Vasodilation 31(22) 1t
o« Tachycardin 17412y 2

T events 10 614)
H tension 916) 0
Arrhythmia 86 53

Digestive
Nausea/Nomiting 81(64) 20014
Anorexia 51(36) 1218)
Diarrhea 42229) 5D
Constipation 139 2
Dyspepsia 107 0
Dysphagia 9(6) 21

Hematologic and

Laymphatic
Anemia 26(18) 9(6)
Thrombocytopenia 12(8) 3(2)
Leukopema g16) 4(3)

AMetabolic and

Nutritional
Hypoalbuminemia 118(83) 20(14)
Transaminase increase 87 (61) 22 (15)

Edema 671471 22(15)
Hypocalcemia 24(17)  4(3)
Weight decrease 20(14)  61(4)
Dehydration 139 10(7)
Hypokalemia 9(6) 0
Musculoskeletal
Myalgia 25017y 32
Arthralgia 11 (8) 2(1
Nervous
Dizziness 3122 11
Paresthesia 1913y  2(D
Nervousness san 20}
Confusion 11 (8 B 1(6)
Insomnia 139 4(3)
Respiratory
Dy'spnea 42(29) 20(14)
Cough increase 37260 3(2)
Pharyngitis 25017 0
Rhinitis 19 (13 2(1)
Lung disorder 11(8) 0
Skin and
Appendages i o
o Rash 48 (34} 18(13)
Pruritus 291200  5(3
Sweating 150100 1{(D
Urogenital o
Hematuria 150100 53
Albuminuria 14 (100 1(1b
Pyuria 14 (10) % ({)
(1

Creatinine increase  10(D

ies have not been conducted with ONTAK. -

B e et ELAYY) 1(x)

Hypersensitivity: (see WARNINGS)
r Leak Syndrome: (see WARNINGS)

Hypoalbuminemia: (see PRECAUTIONS, Lab-
oratory tests) .

Infectious Complications: Infections of various
types were reported by 48% (69/143) of the stud
population, o?owhich 23% (16/69) were consid-
ered severe. Six of the 143 patients (4%) discon-
tinued ONTAK therapy because of infections.

Decreased lymphocyte counts (<900 cells/uL) -

occurred in 34% of lymphoma gatients. In gen-

aral lemnhaovte counte dronnad durine the dog-
era., . ympnoelyie counis Qr vr5~u aqunng ine ces

ing period (Days 1 to 5) and then returned to
norma} by Day 15. Smaller changes and more
rapid recoveries were observed with subsequent
courses.
Infusion-associated Reactions: (see WARN-
INGS) There are two distinct clinical syndromes
associated with ONTAK infusion, an acute
hypersensitivity-type symptom complex and a
flu-like symptom complex. Overall, 69% of
patients had infusion-related, hypersensitivity-
type symptoms; for additional information, see
WARNINGS. A flu-like syndrome was experi-
enced by 91% of patients within several hours to
days after ONTAK infusion. The symptom com-
lex consists of one or more of the following:
fever and/or chills (81%), asthenia (66%), diges-
tive (64%), myalgias (18%) and arthralgias (8%).
In the majority of patients, these symptoms
were mild to moderate and responded to treat-
ment with antipyretics and/or anti-emetics.
Antipyretics and/or anti-emetics were used to
relieve flu-like symptoms; however, the useful-
ness of these agents in ameliorating these toxic-

itine or ne nronhvulactic amante to decrease the
jties Or as fr.ur..,-uuuv agenis o GeCrease wae

incidence of the acute, flu-like toxicities has not
been prospectively studied.
Gastrointestinal: The onset of diarrhea may be
delayed and the duration can be prolonged.
Dehydration, usually concurrent with vomiting
or anorexia, occurred in 9% of the patients. The
majority of transient hepatic transaminase eie-
vations occurred during the first course of
ONTAK, were self-limited and resolved within
two weeks.
Rash: A variety of rashes were reported, includ-
ing generalized maculopapular, petechial, vesic-
ular bullous, urticarial and/or eczematous with
both acute and delayed onset. Antihistamines
may be effective in relieving the symptoms, but
more scvere rashes may re(luire the use of topi-
cal and/or oral corticosteroids.
Cardiovascular System: Two patients, both of
whom had known or suspected pre-existing coro-
nary artery disease, sustained acute myocardial
infarctions while on study. Ten additional
atients (7%) experienced thrombotic events.
o patients with progressive discase and mul-
tiple medical problems experienced deep vein
thrombosis. Another patient sustained a deep
vein thrombosis and pulmonary embolus during

hosnitalization for manarement of conosative
2ospl on 107 aoment ol congestive

heart failure and vascular leak syndrome. One
patient with a history of severe peripheral vas-
cular disease sustained an arterial thrombosis.
Six patients expericnced less severe superficial
thrombophlebitis. Thrombotic events were also
observed in preclinical animal studies.

ing serious adverse events occurred at an inci-
dence of less than 5%: pancreatitis, acute renal
insufficiency, microscopic hematuria, hyperthy-

roidism anH”lxypothyroidism.

OVERDOSAGE

There is no clinical experience with accidental
ONTAK overdosage and no known antidote. At a
dose of 31 meg/kg/day, the dose-limiting toxici-
ties were moderate-to-severe nausea, vomiting,
fever, chills and/or persistent asthenia. Doses
greater than 31 mcg/kg/day have not been eval-
uated in humans. If overdose occurs, hepatic and
renal function and overall fluid balance should
be closely monitored.

NACANE ANND ADMINICTRATION
MUOSAGE ANE AUIEND nias iy

ONTAK is for intravenous (IV) use only. The rec-
ommended treatment regimen (one treatment
cycle) is 9 or 18 meg/kg/day administered intra-
venously for five consecutive days every 21 days.
ONTAK should be infused over at least 15 min-
utes. If infusional adverse reactions occur (see
ADVERSE REACTIONS), the infusion should be
discontinued or the rate should be reduced
depending on the severity of the reaction. There

g mnn alinminanl avnarianan with nealanoad snfiaainna
is no clinical experience with prolonged infusion

times (> 80 minutes). .

The optimal duration of therapy has not been

determined; however, only 2% (1/50) of patients

who did not demonstrate at least a 25% decrease

in tumor burden prior to the fourth course of

treatment subsequently responded. .

Special Handling:

e ONTAK must be brought to room tempera-
ture, up to 25° C (77°F), before preparing the
dose. The vials may be thawed in the refrieer-

discontinued or the rate should be reduced
depending on the severity of the reaction. There
is no clinical experience with prolonged infusion

P Y R N SRY
LITNES \>» OU MINuULEs).

The optimal duration of therapy has not been
determined; however, only 2% (1/50) of patients
who did not demonstrate at least a 25% decrease
in tumor burden prior to the fourth course of
treatment subsequently responded.

Special Handling:

® ONTAK must be brought to room tempera- ...

ture, R to 25° C (77°F), before preparing the
dose. The vials may be thawed in the refriger-
ator at 2 to 8°C (36 to 46°F) for not more than
24 hours or at room temperature for 1 to 2
hours. ONTAK MUST NOT BE HEATED.

¢ The solution in the vial muy be mixed by gen-
tle swirling; po NOT viGOROUSLY SHAKE ONTAK
SOLUTION.

* After thawing, a haze may be v
haze should clear when the solution is at
room temperature.

* ONTAK solution must not be used unless the
solution is clear, colorless and without visible
particulate matter.

* ONTAK MUST NOT BE REFROZEN.

Preparation and Administration:

® USE APPROPRIATE ASEPTIC TECHNIQUE IN DILUTION
AND ADMINISTRATION OF ONTAK.

® Prepare and hold diluted ONTAK in plastic

syringes or soft plastic IV bags. Do NOT USE A

GLASS CONTAINER because adsorption to glass

may occur in the dilute state.

The concentration of ONTAK must be at least

15 meg/mL during all steps in the preparation

of the solution far IV infusion ig iz hout
O1 € SCiullon ior 2V INIUSIOH. 11115 18 O€est

accomplished by withdrawing the calculated
dose from the vial(s) and injecting it into an
empty IV infusion bag. FOR EacH 1 mL oF
ONTAK FrROM THE VIAL(S), NO MORE THAN
9 ML OF STERILE SALINE WITHOUT PRESERVATIVE
SHOULD THEN BE ADDED TO THE IV BAG.

AATToA TE

The ONTAK dose shouid be infused over at
least 15 minutes.
ONTAK SHOULD NOT BE ADMINISTERED AS A

BOL LS BLIEATIAN
BOLUS INJECTION.

Do not physically mix ONTAK with other
drugs.

Prepared solutions of ONTAK should be
administered within 6 hours, using a syringe
pump or IV infusion bag.

Unused portions of ONTAK should be discarded
immediately.

HOW SUPPLIED
ONTAK is supplied as:
150 meg/mL sterile, frozen solution (300 meg in
2 mL) in a sterile, single-use vial
NDC 64365-503-01, 6 vials in a package.
- L
J3

2locs: 100N
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