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Foo and Dru Admlnistition
Roclle. MD 20852
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Cori Corporation

Attention: Monica S. Kreger, Ph.D.
Vice President, Regulatory Affair
190 9ib Avenue, Suite 1100
Seatte, WA 98101

Dear Dr. Kreger:

Your reqest to suplement your biologics lice application for Tosituomab and Iodie
.1 131 Tositumab to expand the indication to include patients with relapsed or refractory,
low grde, follcuar or trormed CD20 positie non-Hodg (s lymphoma. who have not

received Ritub ha ben approved. .

As requested in your lett of July 1, 200, marketig approval of t1s product is grted under
the accelerated approval of biologica prodcts regulations, 21 CFR 601.40. Thes
reguations permt the use of cert suogate endpoints or an effect on a clinca endpoint
other th surival or irversible morbidity as bases for approvals of products intended for

serious or life-theatenig illesse(or conditions.

Approval under these regulations requi, among other thgs, that you conduct adete and
well-controlled studies to verfy and describe the clinca benefit attbutable to t1s product.

Clinica benefit is evidenced by effects such as increased suival or improvement in diséase-
related symptoms. You are required to conduct such studies with due dilgence. If
postmketg studies fail to verify tht clica benefit is conferred by Tosituòmab and .
Iodi 1131 Tosituomab (BE:XAR~, or are not conducted with due diligence, the Agency
may, followi a heang, withdrw or modify approval.

Grantig of ths approval, to expand the indication to include patients with relapsed or
refractory, low grade, follcuar or trformed CD20 positive non-Hodgk's lymphoin who
have not recived Ritub, is contigent upon completion of a clica study to veri the
clincal benefit of the BEXX. therapeutic regimen. Identified as postmketig
commtment (PMC) #1 in th June 27,2003, approval lettr for, your biologics license

. applicaton unr STN 12501110 and as outlied in your July 1, 200, supplement submitted
undr STN 125011/24, ths PMC is subject to the reprtng reqirements of 21 CRF 601.70
and is as follows:

. To conduct an open-label effcacy tral of Ritlimb versu th Bexxar therapetic

regim in patients with lymphoma who have reved at least öne, and no more th

two, prior chèmotherapy regimens, and whO ar appropriate cadidate for systemic
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therapy (Study CCBX001-u9). The pri objective of ths study is demonstrtion of
a longer event-free survival in patients treated with theBexxar therapeutic regien as
coinpared to those receiving Ritub.

The fi protocol will be submittd for speial protocl assessment review by August

15,2003, patient accrual wil be intiated by Janua 2,200, patient accrual wil be
completed by March 3,200, the study wil be completed by September 3,2007. and
the final study report wil be submittd by May. 9. 2008.

For admstrative purposes, al submissions related to ths postmketig study commtment
should be clearly designted "Subpar E Postmketig Study Commtments."

We request tht you submit clinca protocols to your IND, with a cross-reference letter to ths
biologics license application (BLA), STN BL 125011. Submit nonclinca and chemistr,
maufactug, and controls protocols and all study final rert to your BLA STN BL .
125011. Please use the following designators to label promiently all submissions, including
supplements, relating to ths postmarketing study commtment as appropriate:

. Posketi Study Prtocol

. Posarketg Study Final Report

. Posarketng Study Corrpondence

. Anua Report on Posarket Studies

For each postmketing study subject to the reprting requirements of 21 CFR 601.70, you
must decribé the status in an anual report on postmketi studies for ths product. The
statu report for each study should include:

. inormtion to identify and describe the postmketing commtment,

. the origin schedue for the commtment,

. the statu of the commtment (i.e. pending. ongoing. delayed, termted, or

submittd) .
. an explanation of the status includig, for clincal studies, the patient accrual

rate (i.e. number enrolled to date and the total planed enrollment), and
. a revised schedue if the study schedule ha chaged and an explantion of the

basis for the revision.

As described in 21 CFR 60L.70(e), we may publicly disclose inormtion regarding these

postmketing studies on our Web site (htt://ww.fda.gov/cder/pnic/default.htm). Please
refer to the April 2001 Draft Guidace for Indutr: Reprt on the Statu of Postmarketing
Studies - Implementation of Section 130 of th Food and Drug Admstration Moderntion
Act of 199 (see htt://www.fda.gov/cber/gdlns/post041.htm) for furter informtion.

As required by 21 CFR 601.45, plea submit al promotional materials at least 30 days before
the intended tie of intial distribution of labelig or intial publication of the advertisement
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with a cover lettr requestig advisory comment. Send two copies of the promotiona
materials to The Division of Drg Marketi, Advertsing and Communcations, HF-42,
Food and Dng Admstration, 560 Fishers Lae, Rockvile MD 20852. Pleas submit fi

promotional 'mateals. with FDA Form 2253 to the above address at the tie of intial

dissemition of the labeling or at the time of intial ,publication of the advertsement.

All promotiona claim must be consistent with and not contrar to approved labeling. You
should not mae a comparative promotional clai or clai of superiority over other products
uness you have substatial evidence to support tht clai.

Please submit all fi prited labelig at the tie of use and include implementation

inormtion on FDA. Form 356h. Pleae provide a PDF-formt electronic copy as well as
original paper copies (ten.for circulars and five for other labels).

Please refer to htt://www.fda.gov/cderlbiologics/default.htm for importt inormtion
regardig therapetic biologica products, includig the addresses for submissions. Effective

October 4, 200, the new address for all submissions to ths application is:

. CDER Therapeutic Biological Product Document Room
Center for Drg Evaluation and Reseach
Food and Drug Admstrtion
12229 Wilks Avenue
Rockvile, Maryland 20852

This informtion wil be included in your biologics licee application file.

Sincerely,

(b)(6)

Patrcia Keegan, M.D.
Director
Division of Therapeutic Biologica Oncology Prodcts
Ofce of Drg Evaluation VI

Center for Drug Evaluation and Reserch
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CONCURNCE PAGE

Letter Type: LETTER: Approval (AP)
SuI Text: Clical Supplmt. Effcacy - New/Expanded Indication;

Acclerated Approval

cc: Attched label is set to everyone

HF107/K. Shastr
HFD-I07/M. Andrch

. HFD-.1091D. Slavin
HF-107/A. Rajpal
HFD-711/M Rotbman
HF-7111 A. Chavar
HFD-711/S. Misra .
HFD-7111K. Koti
HFD-30/R. Pratt
HFD-328/J. Li
HFD- 106/K. Weiss
HFD-106/G. Jones
HF-123 /Keith Webber
HFM-llOIRS/R. Eatep
HFD-020/John Jenk
HF005lMike Jones
HFD-4/0DS M. Dempsey
HFD-0Æxec sec P. Guinn
HFD-013/FOI D.Taub
HFD-013/FOI H. Bnibaker
HFD..240/OTCOMI B. Poole
HF-20/Prs/ L. Gelb

HFI-20/Press/ J. Brodky
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HFD-230/0TCOM/CDER WebMaster
HFD-ooIlB. Duvall-Miler (if PMC commtments)
HFD-42/DDMAC/M. Kiester
HFD-410/0DS/DSRCS/ Karen Young
HFD-9S0/OCAP/T. Crescenzi
HFD-960/0CTAP/G. Carouze
HFD-320/DMPQ/ J. Famulare
HFD-322/IPCB/ E. Rivera-Marez
HFM-SSS/DMA/ S. Kozlowski
HFM-S3S/DTP/ A. Rosenberg
HFM-S70/DTBOP/ P. Keegan
HFM-570/DTBIMP/ M. Walton
HFD-328/TF Blue File/Mike Smedley
HFD-430/0DS/DDRE (hard copy)
HFD-410/CDER Medwatch Safety Labeling (hd copy)
DRMP BLA file (hd copy)

History: Slavin: 12-1-04; Slavin 12.20.04; Slavin 12-21~04
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1

2 Rx Oniy

3 BEXR~ PIN 4009-B

4 Tosltumomab and

5 Iodine I 131 Tositumomab

6

7 WARNINGS

8 Hypersensitivity Reactions. including Anaphylaxis: Seriou$ hypersensitivity
9 reactons, including some with fatal outcome, have bee reported with the Bexxar

10 therapeutic regimen. Medications for the treatment of severe hypersensitivity

11 reacions should be available for immediate use. Patients who develop severe

12 hypersnsitivi reactions should have infusions of the BEXR therpeutic
13 regimen discontinued and recive medical attention (see WARNINGS).

14 Prolonged and Severe Cytopenia: The majority of patients who. received the
15 BEXR therapeutic regimen experience severe thrombocytopenia and
16 neutrpenia. The BEXXR therapeutic regimen should not be administered to
17 patients with ::25% lymphoma marrow involvement and/or impaired bone marrow

18 reserve (see WARNINGS and ADVERSE REACTIONS).

19 PregnaRcy Category X: The BEXR therapeutic regimen can cause fetal
20 hann when administered to a pregnant woman.

21 Speial requirements: The BEXR therapeutic regimen (Tositumomab and

22 Iodine 1131 Tositumomab) contains a raioacive component and should be

23 administered only by physicians and other.health care pr9fessionals qualified by
24. training in the safe use and handling of therapeutic radionuclides. The BEXR
25 therpeUtic regimen should be administered only by physicians who are in the.
26 proc of being or have been certed by Corixa Corporation in dose calculation
27 and administration of the BEXXR therapeutic regimen.

Corlxa Corration: BEXGD (Tosltumomab, Iodne i 131 Tosltumomab)
BLA 9TN 125011 .

DEC!::--



labellng\posabeltexdoc Pag 2

28 DESCRIPTION

29 . The BEXR therapeutic regimen (Tositumomab and Iodine 1131
30 Tositumomab) is an anti-neoplastc radioimmunotherapeutic monoclonal

31 antibody-based regimen composed of 
the monoclonal antiboy,

32 Tositumomab, and the ralolabeled monoclonal antibody, Iodine 1131

33 Tositmomab.

34 Tosltumomab

35 Tositmomab is a murine IgG2a lambda monoclonal antibody direted
36 . against the CD20 antigen, which is found on the sunace of normal and

37 malignant B lymphoces. Tositumomab is produce in an antibiotic-free
38 culture of mammalian cells and is composed of two murine gamma 2a

39 heavy chains of 451 amino acids each and two lambda light chains of 220
40 amino acids ea. The approximate molecular weight of Tositumomab is

41 150 kD.

42 Tositumomab Is supplied as a sterile, pyrog.en-free, clear to opalescent,
43 colorless to slightly yellow, preservative-free liquid concentrate. It is
44 supplied at a nominal concentration of 14 mglmL Tositurnomab in 35 mg

45 and 225 mg single-use vials. The formulation contains 10% (wlv) maltose,
46 145 mM sodium chloride, 10 mM phosphate, and Water 

for Injection, USP.

47 The pH is approximately 7.2.

48 Iodine 1131 Tosltumomab

49 Iodine 1131 Tositumomàb Is a radio-iodinated derivative of 
Tositumomab

50 that has been covalently linked to lodine-131. Unbound radio-iodine and
51 other reactants have been removed by chromatographic purication steps.
52 Iodine 1131 Tositumomab is supplied as a sterile, clear, preservative-free
53 liquid for iV administrtion. The dosimetric dosage form is supplied at
54 nominal protein and activit concentrtions of 0.1 mglmL and 0.61 mCVrnL
55 (at date of caibration), repecely. The therapeutic dosage form is
56 suppli~ at nominal protein and activity concentrations of 1.1 mglrnL and
57 5.6 mCVmL (at date of calibration), respectvely. The formulation for the

58 dosimetr and the therpeutic dosage forms contains4.4o/~.6% (wlv)
59 povidone, 1-2 mgmL maltose (dosimetnc dose) or 9-15 mglmL maltose

Corxa Cortion: BEXGD (Tositumab, Iodne 1131 Tosltmomab)
BLASTN 1251
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60 (therapeutic dose), 0.85-.95 mglmL sodium chloride, and 0.9-1.3 mglmL
61 ascrbic acid. The pH is approximately 7.0.

62
63 BEXXR Therapeutic Regimen

64 The BEXR'therapeutic regimen is administered in two discrete steps:
65 the dosimetric and therapeutic steps. Each step consists of a sequential
66 infuion of Tositumomab followed by Iodine 1131 Tositumomab. The

67 therapeutic step is administered 7-14 days after the dosimetric step. The
68 BEXR therapeutic regimen is supplied in two distinct package
69 configurations as follows: .

70 BEXR Dosimetnc Packaging

71 . A carton containing two single-use 225 mg vials and one single-use

72 35 mg vial of Tositu~omab supplied by McKesson BioServices and

73 . A package containing a single-se vial of Iodine 1131 Tositumomab

74 (0.61 mCi/mL at calibration), supplied by MDS Nordion.

75 BEXR Therapeutic Packaging

.76 . A carton containing two single-se 225 mg vials and one single-use

77 35 mg vial of Tosltumomab, supplied by McKessn BioServices

78 and
79 . A package containing one or two single-se vials of Iodine I 131

80 Tositumomab (5.6 mCilmL at calibratin), supplied by MDS81 Nordio.
82

83 Physical/Radiochemical Characteristics of lodlne-131

84 lodine-131 decys with beta and gamma emissions with a physical

85 half-life of 8.04 days. .The principal beta emission has a mean energy of
86 191.6 keV and the principal gamma emission has an energy of 364.5 kEN

87 (Ref 1)..
88 Exernal Radiaton: The specifc gamma ray constant for lodine-131 is
89 2.2 Rlmilicurie hour at 1 cm. The first half-value layer is 0.24 em lead

Coñxa coron: BI!~ (Tosltmob,lodlne 1131 Tositumomab)
BLA 8TH 12511
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90 (Pb) shielding. A range of values is shown in Table 1 for the relatie
91 . attenuation of the radiation emit by this radionuclide that results from
92 interpositon of vanous thicknesss of Pb. To faciltate control of the
93 radiation exposure from this radionuclide, the use of a 2.55 em thickness
94 of Pb will attenuate the radiation emitted by a factor of about 1,000.

95

96 Table 
1

97 Radiation Attenuation by Lead Shielding
Shield Thicknes Attenuation(Pb) cm Factor0.24 0.50.89 10.11.60 10.2~~ 1~3.7 10-4

98

99 The fraction of lodine-131 radioacvity that remains in the vial after the
100 date of calibration is calculated as follows:

101 Fraction of remaining radioactivty of lodine-131 after x days = 2-(xlS.04). .
102 Physical decay is presented in Table 2.
103

Corxa Corporaon: BEXfl (Tosltumomab,lodnel131 Tosltumomab)
BLA 8TH 125011
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104
105

. Table 2
Physical Decay Chart: lodlne-131: Half.Life 8.04 Days

106

107.

Days
0*

1

2
3
4
5

6
7
6

9
10

11

12

13
14

*(Calibration day)

CLINICAL. PHARMACOLOGY

Fraction Remaining
1.000
0.917
0.842
0.772
0.708
0.650
0.596

. 0.547

0.502
0.46
0.422
0.387
0.355
0.326
0.299

page 5

106 General Pharmåcology

109 Tositumomab binds speifically to the CD20 (human B-Iymphocye-
110 restricted diferentiation antigen, Bp 35 or Bt) antigen. This antigen is a
111 trnsmembrane phosphoprotein expressed on pre-B lymphoces and at
112 higher densit on mature B lymphocytes (Ref. 2). The antigen is also
113 expressed on ~90% of B-cell non-Hodgkin's lymphomas (NHL) (Ref. 3).
114 The reognition epitope for Tositumomab is found within the extraellular
115 domain of tle CD20 antigen. CD20 does not shed frm the cell surfce
116 and does not internalize followng antibod binding (Ref. 4).

.117 Mechanism of Action: Possible mechanisms of action of the BEXR

116 therautic regimen include induction of apoptosis (Ref. 5), complement-

119 dependent cyotoxicit (CDC) (Ref. 6), and antibody-dependent cellular
120 cyotoxicity (ADCC) (Ref. 5) mediate by the antibody. Additionally, cell
121 death is assoiated with ionizing radiatin from the radioisotope.

122

Coñxa.Corporaon: BEXAR~ (Tosomab,IOdine I 131 Tosltumomab)
BLA 5TN 12511
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PharmacokinetiCSPharmacodnamics

The phase 1 study of Iodine I 131 Tositumomab deterined that a 475 mg

preose of unlabeled antiboy decreased splenic targeting and increased
the terminal half-life of the radiolabeled antibo.. The median bloo
clearance followng administration of 485 mg of Tositumomab in

110 patients with NHL wa~ 68.2 mQlhr (range: 30.2-260.8 mglhr).

Patients with high tumor burden, splenomegaly, or bone marrw
involvement were noted to have a fater clearance, shorter terminat half-

life, and larger volume of distributon. The total boy clearance, as

measure by total bod gamma camera counts, was dependent on the
same fators noted for blood clearance. Patient-specific dosing, bas on
total body clearance, provided a consistent radiation dose, despite

variable pharmackinetics, by allowing each patient's administered activty

to be adjusted for individual patient variables. The median total boy

efecive half-life, as measure by total body gamma camera counts, In
980 patients with NHL was 67 hours (range: 28-115 hours).

Elimination of IOOine-131 ocrs by decy (see Table 2) and excretion in. .
the urine. Urine was collected for 49 dosimetnc doses. After 5 days, the

whole body clearance was 67% of the injected dose. Nlnety-eight percent

of the clearance was accunted for in the urine.

Adniinistration of the BEXR therapeutic regimen results in sustained
depletion of circulating CD20 positive cells. The impact of administrtion

of tlie BEXR therapeutic regimen on circulating CD20 positve cells was
assessed in tw clinicl studies, one conducted in chemotherapy naTve

patients and one in heavily pretreated patients. The assessment of

circulating lymphocytes did not distinguish normal from malignant cells.

Consequently, assessment of recovery of normal B cell function was not

diretly assessed. At seven weeks, the median number of circulating

CD20 positive cells was zero (range: 0-490 cellslmm3). Lymphocyte

recver began at approximately 12 weeks following treatment. Among

patients who had CD20 positive cell counts recrded at baseline and at 6

months, 8 of 58 (14%) chemotherapy naTve patients had CD20 positive
cell counts below normal limits at six months and 6 of 19 (32%) heavily

pretreated patients had CD20 positive cell counts below normal 
limits at

Corl corraon: BEX~ (Tosltum, Iodine 1131 Tosltumomab)
BLA STN 12511
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six months. There was no consistent effec of the BEXR therapeutic
regimen on post-treatment serum IgG, IgAl or IgM levels.

Radiation Dosimetry

Estimations of radiation-absorb doses for Iodine 1131 Tositumomab
were performed using seuential whole bodY images and the MIRDOSE 3

softre program. Patients with apparent thyroid, stomach, or intestinal

imaging were selected for organ dosimetr analyses. The estimated

radiation-absorb doses to organs and marrw trom a course of the
BEXR therapeutic regimen are presented in Table 3.

Corxa cor: BEXf) (Tositmoma, Iodne 
i 131 Tosltumomab)

BLA STN 125011
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169

170

Table 3

Estmated Radiation-Absorbd Organ Doses

BEX BEX
mGy/MBq mGy/MBq

Fro Orgii ROls Median Range

Thyroid 2.71 1.4 -6.2

Kineys 1.96 1.5 - 2.5

UUWall 1.34 0.8 -1.7

LLlWai 1.30 0.8 -1.6

Hert WaH 1.25 0.5 -1.8

Splen 1.14 0.7.-5.4

Teste 0.83 0.3 -1.3

LIver 0.82 0.6-1.3

Lungs 0.79 0.5-1.

Red Marow 0.65 0.5 -1.1

Stomach Wall 0.40 0.2 -0.8

Fro Whle Bod ROls

Urine Bladder Wall 0.64 0.6-0.9

Bone Surfces 0.41 0.4-0.6

Pancras 0.31 0.2-0.4

Gall BladdeWall 0.29 0.2-0.3

Adrenals 0.28 0.2-0.3

Ovaries 0.25 0.2-0.3

small Intesne 0.23 0.2-0.3

Thymus .0.22 .0.1 - 0.3

Uts 0.20 0.2 -0.2

Mus 0.18 0.1 - 0.2

Brest 0.16 0.1-.0.2

Skin 0.13 0.1-0.2

.Brin 0.13 0.1- 0.2

Tota Body 0.24 0.2-0.3

Corlxa Corpotion: BEXX~ (Tosmomab, lodlnel131 Tosltumomab)
BLA 9TN 12511

Page 8
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171 CLINICAL STUDIES

172 The effcacy of the BEXR therapeutic regimen wa evaluated in 2
173 studies conducted in patients wit low-grade, transformed low-grade, or
174 follcular larg&.elllymphoma. Determination of clinical benefrt of the
175 BEXR therapeutic regimen was based on evidence of durable
176 responses without evidence of an eff~ on survivaL. All patients had
177 received prior treatment without an objective response or had progression
178 of disease following treatment. Patients were required to have a
179 granulocyte coun~ ::1500 cellslmm3, a platelet count;:100,OOO/mm3, an
180 average of S25% of the intratrabecular marrow space involved by
181 lymphoma, and no evidence of progressive disease arising in a field
182 irradiated with ::3500 cGy within 1 year of completion of irradiation.

183 Study 1 was a multicenter, single-arm study of 40 patients whose disease
184 had nC?t responded to or had progressed aftêr at least four doses of
185 Rituximab therapy. The median age was 57 (range: 35-78); the median
186 time from diagnosis to protocl entry was 50 months (range: 12..170); and
187 the median number of prior chemotherapy regimens was.4 (range: 1-11).
188 The effcacy outcome data from this study, as determined by 

an

189 independent panel that reviewed patient reCords and radiologic studies,
190 are summarized in Table 4.

191 Among the fort patients in the study, twenty-four patients had disease
192 that did not respond to their last treatment with Rituxlmab, 11 patients had
193 disease that responded to Rituximab for less than 6 months, and five
194 patients had disease that responded to Rituximab, with a duration of
195 response of 6 months or greater. Overall, 35 of the 40 patients met the
196 definition of "Rituximab refractoryn, defined as no response or a response
197 of less than 6 months duration. In this subset of patients the overall
198 objective response was 63% (95% confidence interval 

45%, 79%) with a

199 median duration of 25 months (range of 4 - 38+ months). The complete
200 . response in this subset of patients. 

was 29% (95% CI of 15%, 46%) with a

201 median duration of response not yet reached (range of 4 - 38+ months).

202 Study 2 was a multicenter, single arm, open-label study of 60
203 chemotherapy refrctory patients. The median age was 60 (range 38-82),

Corxa Corpraon: BEXGD (Tostuab, Iodne 1131 Tosltmoab)
BLA 5TN 12511
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204 the median time frm diagnosis to protocl entr was 53 months (range: 9-
205 334), ai:d the median number of prior chemotherapy reimens was.4
206 (range 2-13). Fif-three patients had not responded to prior therapy and
207 7 patients had responded with a duration of response of 0(6 months. The
208 effcacy outcome data from this study i as determined by an independent
209 panel that reviewed patient recrds and. radiologic studies are also
210 summarized in Table 4. Investigators continued to follow eight patients
211 wih complete response after the last independent review panel
212 åssessment. The updated duration of ongoing respons.e as per
213 investigators was reported to range from 42 to 85 months.

214
215
216
217 Table 4: Effcacy Outcomes in Sexxar Clinical Studies
218

Study 1 Study 2
(n=4) (n=60) .

Overall Response
Rate 68% 47%

95%CI. (51% 81%) (34%, 60%)

Respose Duration (mos)
Median 16 12

95% CI. (10, NRb) (7,47)
Ranae 1+ to 38+ 2to47

Complete Response C

Rate 33% 20%

95%CI. (19%.49%) (11%,32%)

Complete response C duration (mos)
NRbMedian 47

95%CI. (15. NR) (47, NR)

Ranae 4to38+ 9to47

219
220 .. CI = Confience Interval
221 bNR = Not reached, Median duratin offollow up: Study 1 = 26 

months; Study 2 = 30 months

222 cComplete response rate = Pathologic and clinical complete responses

223

224 The results of these studies were supported by demonstrtion of durable
225 objecive responses in three single-arm studies. In these studies, 130
226 patients With Rituximab-naTve f~lIcular non-Hodgkin's lymphoma with or
227 wihout trnsformatin were evaluated for effcacy. All patients had
228 relapsed following, or were refrctory to, chemotherapy. The overall
229 response rates ranged from 49% to 64% and the median durations of

Corxa corraon: BEXlI (Tositomab; Iodne 1131 Tosltmomab)
BLA STH 12511
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230 response ranged frm 13 to 16 months. Due to small sample sizes in the
231 supporte studies, as in studies 1 and 2, the 95% confidence intervals for
232 the median durations of response are wide.

.233

234 INDICATIONS AND USAGE

235 The BEXR therapeutic regime~ (Tositumomab and Iodine 11.31
236. Tositumomab) is indicated for the treatment of patients with CD20 antigen-
237 expressing relapse or refrctory, low grade, follcular, or transformed
238 . non-Hodgkin's lymphoma, including patients wit Rituxlmab-refraory

239 non-Hodgkin's lymphoma. Determination of the effeciveness of the
240 BEXR therapeutic. regimen is based on overall response rates in
241 patients whose disease is refraory to chemotherapy alone or to
242 chemotherapy and Rituximab. The efecs of the BEXR therapeutic
243 regimen on survival are not known.

244 The BEXR therapeutic regimen is not indicated for the initial treatment
245 of patients with CD20 positve non-Hodgkin's lymphoma. (see ADVERSE
246 REACTIONS, Immunogenlcity)

247 The BEXR therapeutic regimen is intended as a single cours of
248 treatment. The safety of multiple courses of the BEXR therapeutic
249 regimen, or combination of this regimen with other forms of irrdiation or
250 chemotherapy, has not been evaluated.

251 CONTRAINDICATIONS

252 The BEXR therapeutic regimen is contraindicated in patients with
253 known hypersensitivity to munne proteins or any other component of the
254 B~R therapeutic regimen.

255 PREGNANCY CATEGORY X

256 Iodine 1131 Tositumomab (a component of the BEXR therapeutic
257 regimen) is contraindicated for use in women who are pregnant. Iodine-
258 131 may cause harm to the fetal thyroid gland when administere to
259 pregnant women. Review of the literature has shown that transplacntal

Corio corption: BEXXRGt (Tosltmomab, lodnel131 Tositumomab)BLA 9TH 12511 .
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260 passage of radioioide may cause severe, and possibly irreversible,
261 hypthyroidism In neonates. While there are no adequate and well-
262 contrlled studies of the BEXR therapeutic regimen in pregnant
263 animals or humans, use of the BEXR therapeutic regimen in women of
264 childbeanng age should be deferrd. until the possibilit of pregnancy has
265 been ruled out. If the patient becmes pregnant while being treated with
266 the. BEXR therapeutic reimen, the patient should be appnsed of the
267 potential hazard to the fetus (se BOXED WARNING, Pregnancy

268 Category X).

269 WARNINGS

270 prolonged and Severe Cyopenlas (see BOXED WARNINGS;

271 ADVERSE REACTIONS, Hematologic Events):

. 272 The most common adverse reactions assoiated with the BEXR

273 therapeutic regimen were severe or life-threatening cyopenias (NCI CTC
274 grade 3 or 4) with 71 % of the 230 patients enrolled in clinical studies
. .275 expen~ncing grae 3 or 4 cytopenias. These consist~ pnmanly of grade

276 3 or 4 thrombocytopenia (53%) and grade 3 or 4 neutropenia (63%). The
271 time to nadir was 4 to 7 weeks and the duration of cytopenias was
278. approximately 30 days. Thrombocyopenia, neutropenia, and anemia.

279 persisted for more than 90 days following administration of the BEXR
280 therapeutic regimen io.16 (7%),15 (7°"), and 12 (5%) patients.
281 respectively (this includes patients wi trnsient recvery followed by
282 recurrent cyopenia). Due to the vanable nature in the onset of cyopenias,
283 complete bloo counts should be obtained weekly for 10-12 weeks. The
284 sequelae of severe .cyopenias were commonly observed in the clinical
285 studies and íncluded infections (45% of patients), hemorrage (12%), a
286 requirement for grow factors (12% G- or GM-CSF; 7% Epoetin alfa) and
287. blood product support (15% platelet transfusions; 16% red blood cell
288 . transfsions). prolonged cyopenias may also influence subseuent
289 treatment decisions.

290 The safety of the BEXR the~peutic regimen has not been esta~lished
291 in patients with "25% lymphoma marrow involvement, platelet count
292 d 00,000 ceiislmm~ or neutrophil count d ,500 celislmm3,'

Cor Coraon: BEXlI (Tositumomab, locne 1131 Tosltumomab)
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293 Hypersensitivit. Reactions Including Anaphylaxis (see BOXED
294 WARNINGS; ADVERSE REACTIONS, Hypersensitvity Reactons and

295 Immuriogenicity): Senous hypersensitivity reactions, including some
296 with fatal outcome, were reported dunng and following administration of
297 the BEXR therapeutic regimen. Emergency supplies including
298 medications for the treatment of hyprsensitivty reactions, e.g.,
299 epinephnne, antihistamines and corticosterids, should. be available for
300 immediate use in the event of an allergic reaction dunng administration of
301 the BEXR therapeutic regimen. Patients who have received munne
302 proteins should be screened for human anti-mouse antibodies (HAMA).
303 Patients who are positive for HAMA may be at increase nsk of
304 an~phylaxis and serious hypersensitiity reactions dunng administration of
305 the BEXR therapeutic reimen.

306 Secondary Malignancies: Myelodysplastic syndrome (MDS).andlor
307 acute leukemia were reported in 10% (24/230) of patients enrolled in the
308 clinical studies and 3% (20/765) of patents included in expanded acces
309 programs, with median follow-up of 39 and 27 months, respectively.
310 Among the 44 reported cases, the median time to development of
311 MDSlleukemia was 31 months following treatment; however, the
312 cumulative rate continues t9 increase~

313 Additional non-hematological malignancies were also reported in 54 of the
~14 995 patients enrolled in clinical studies or included in the expanded
315 access program. Approximately half of these were non-melanomatous
316 skin cancers. The remainder, which occurred in 2 ormore patients,
317 included colorectal cancer (7), head and neck cancer (6), breast cancer
318 (5), lung cancer (4), bladder cancer (4), melanoma (3), and gastnc cancer
319 (2). The relative nsk of developing secondary malignancies in patients
320 receiving the BEXR therapeutc regimen over the background rae in
321 this population cannot be deterined, due to the absence of controlled
322 studies (see. ADVERSE RECTIONS).

323 Prenancy Category X: (see BOXED WARNINGS;

324 CONTRAINDICATIONS).

Corl corpration: BEXRe(Tosomab,lodne 1131 Tositmomab)
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Hypotyroidism: Administrtion of the BEXR therapeutic regimen
may result In hypothyroidism (see ADVERSe REACTIONS,

Hypothyroidism). Thyroid-blocking medications should be initiated at
least 24 hours before receivng the dosimetric dose and continued until

14 days after the therapeutic dose (see DOSAGE and

ADMINISTRATION). All patients must recive thyroid-blocking agents;

any patient who is unable to tolerate thyroid-blocking agents should not

receive the BEXR therapeutic regimen. Patients should be evaluated
for signs and symptoms of hypothyroidism and screened for biochemical

evidence of hypothyroidism annually.

PRECAUTIONS

Ralonucllde Preautions: Iodine 1131 Tositumomab is radioactve.

Care should be takeñ, consistent with the institutional radiation safety

practces and applicable federal guidelines, to minimize exPosure of

medical personnel and other patients.

Renal. Function: Iodine 1131 Tositumomab and lodlne-131 are excreted
primarily by the kidneys. Impaired renal function may decrease the rate of

excretion of the raiolabeled iodine and increase patient exposure to the
raioactve component of the BEXR therapeutic regimen. There are no
data regarding the saety of admini.stration of the BEXR therapetic

reimen in patients with impaired renal function.

Immuniztion: The safety of immunization with live viral vaccines
following administration of the BEXR therapeutic regimen has not been

studied. The. abilty of patients who have recived the BEXR
therapeutic regimen to generate a primary or anamnestic humoral

response to any vaccine has not been studied.

Infonnatlon for Patients: Prior to administrtion of the BEXR
therapeutic regimen, patients should be advised that they wil have a
raioactive material in their bod for several days upon their release from
the hospitl or clinic. After discharge, patients sh.ould be provided with

both oral and written instructons for minimizing exposure of family

members, frends and the general public. Patients should be given a copy

Corla Corraon: BEXCI (Tosituomab, Iodne 1131 Tositumomab). BLASTN 12511 .
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358 of the.written instructions for use as a reference for the recommendec
359 precutionary actions.

360 The pregnancy status of women of childbearing potential should be
361 assessed and these women should be adsed of the potential risks to the
362 fetus (see CONTRINDICATIONS). Women who are breastfeelng

363 should be instructed to discontinue breasteeing and should be apprised
364 of the resultant potential harmful effecs to the Infant if these instructions
365 are not followed.

366 Patients should be advised of the potential risk of toxic effects on the male
367 and female gonads following the BEXXR therapeutic regimen, and be
368 Instrcted to use effece contraptive methods during treatment and for
369 12 months following the administraion of the BEXR therapeutic
370 regimen.
371
372 Patients should.be informed of the risks of hypothyroidism and be advised
373 of the imP9rlance of compliance with thyroid blocking agents and nee for
374 life-long monitoring.
375
376 Patients should be informed åf the possibilit of developing a HA
3n immune response and that HAM may affec the results of in vitro and
378 in vivo diagnostc tests as well as results of therapies that rely on murine

379 antibo technology.
380
381 Patients should be informed of the risks of cytopenias and symptoms
382 associated with cyopenia, the nee for frequent monitoring for ùp to
383 12 weeks after treatent, and the potential for persistent cypenias
384 beyond 12 weeks.
385
386 Patients should be informed that MDS, sendary leukemia, and solid
387 tumors have also been observed in patients reiving the BEXR
388 therapeutic regimen.
389
390 Due to lack of contrlled clinical studies, and high background incidence in
391 the heavily pretrated patient population, the relative risk of development

Corxa Corpon: BEX~ (Tosltmomab, Iodine 
1131 Tosltumomab)

BLA STH 12511



,

392
393
394

395
396

.397
398
399
.400

401

402
403
404
405

406
407
408
409
410

411

412
413
414
415
416
417
418

419
420
421

422
423
424

labellng\propolabeltxtdoc Page 18

of myelodysplastic syndrome/acute leukemia and solid tumors. due to the
BEXXR therapeutic regimen cannot be determined.

Laboratory Monitoring: A complete blood count (CBC) wi differential
and platelet count should be obtained prior to, and at least weekly

followng administration of the BEXR therapeutic regimen. Weekly
monitoring of blo counts should continue for a minimum of 10 weeks or,

if persistent, until severe cyopenias Iiave completely resolved. More

fruent monitoring is Indicated in patients with evidence of moderate or

more severe cytopenias (see BOXED WARNINGS and WARNINGS).

. Thyroid stimulating hormone (TSH) level should be monitored beore

trtmnt and annually therefter. Serum creatinine levels s.hould be
measure immediately prior to administration of the BEXR therapeutic
regimen.

Drug Interactons: No formal drug interaon studies ~ave bee
performed. Due to the frequent ocurrence of severe and prolonged
thrombocyopenia, the potential benefts of medications that interfere with

platelet functon andor anticoaulation should be weighed against the
potential increased risk of bleeding and hemorrhage.

Drug/Laboratory Test Interactons: Administration of the BEXR
therapeutic regimen may result in the development of human anti-murine

antiboies (HAMA). The presence of HAA may aff the accura of the

results of in vitr and in vivo diagnostic tests and may affect the toxicity
profile. and effca of therapeutic agents that rely on murine antibod
tecnology. Patients who are HAMA positive may be at Increase risk for

serious allergic reacons and other side effecs if they undergo in vivo

diagnostic testng or tretment with murine monoclonal antibodies.

Carcinogenesis, Mutagenesis, Impairment of Fertility: No long-term
animal studies have been performed to establish the carcinogenic or

mutagenic potential.of the BEXR therapeutic regimen or to deterine
Its effecs on fertlity in males or females. However, radiation is a potential
carcinogen and mutagen. Administration of the BEXR therapeutic
regimen results in delivery of a signifcant raiation dose to the testes.

Corxa corption: BEX4D (Tosltumomab, 
Iodine 1131 Tositomab)
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425 The radiation dose to the ovaries has not been established. There have
426 been no studies to evaluate whether administration of the BEXR
427 therapeutic regimen causes hypogonadism, premature menopause,
428 azoospermia and/or mutagenic alterations to ger cells. There is a
429 potential risk that the BEXR therapeutic reimen may cause toxic
430 effects on the male and female gonads. Effecve contraceptive methods
431 should be used during treatment and for 12 months following
432 administration of the BEXR therapeutic regimen.

433 Pregnancy Category X: (see CONTRAINDICATIONS; WARNINGS).

434 Nursing Mothers: Radioiodine is excreted in breast milk and may reach
435 concentrtions equal to or greater than maternal plasma concentrtions.
436 Immunoglobulins are also known to be excreted in breast milk. The
437 absorption potential and potential for adverse effects of the monoclonal
438 antibody component (Tositumomab) in the infant are not known.
439 . Therefore, formula feeings should be substituted for breast feedings
440 before startng treatment. Women should be advised to discontinue
441 nursing.
442 Pediatric Use: The 

safety .and effeciveness of the BEXR therapeutic

443 regimen in children have.not ben established.

44 Geriatrc Use: Clinical. studies of the BEXR therapeutic regimen did
445 not include suffcient numbers of patients aged 65 and. over to determine
44 whether they respond diferently frm younger patients. In clinical studies,
447 23.0 patients received the BEXR therapeutic reimen at the
448 recmmended dose. Of these, 27% (61 patients) were age 65 or older
449 and 4% (10 patients) we~ age 75 or 

older. Across all studies, the overall.

450 response rate was lower in patints age 65 and over (41% vs. 61%) and
451 the duration of responses was shorter (10 months vs. 16 months);
452 however, these findings are primarily deried from 2 of the 5 studies.
453 While the incidence of severe hematologic toxicity was lower, the duration
454 of severe hematoloic toxicity was longer in those age 65 or older as
455 compared to patients less than 65 years of age. Due to the limited
456 experience greater sensitiity of some older indivduals cannot be ruled
457 out.

Corixa Corpration: BEXRe (Tositmab, Iodie 1131 Tosltmomab)
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458 ADVERSE RECTIONS

. 459 The most serious adverse reactions observed in the clinical trials were

460 severe and prolonged cytopenias and the sequelae of cyopenias which .
461 included infecons (sepsis) and hemorrage in thrombocyopenic patients,
462 allergic reactons (bronchospasm and angioedema), secndary leukemia
463 and myelodysplasia (see BOXeD WARNINGS and WARNINGS).

46 The most common adverse reactons occurrng in the clinical trals
465 included neutrpenia, throobocytopenia, and anemia that are both
466 prolonged and severe. Less common but severe adverse reactons
467 included pneumonia, pleural effsion and dehydration.

468 Data regarding adverse events were primarily obtained in 230 patients
469 with non-Hodgkin's lymphoma enrolled in fie clinical trials using the
470 recommended dose and schedule. Patients had a median follow-up of 39

471 months and 79% of the patients were followed at least 12 months for
472 survival and selected adverse events. Patients .had a median of 3 prior
473 chemotherapy regimens, a median age of 55 years, 60% male, 27% had
474 trnsformation to a higher grade histology, 29% were intermediate grade

. 475 and 2% high grade histology (IWF) and 68% had Ann Arbor stage IV

476 disease. Patients enrolled in these studies were not permitted to have
477 prior hematopoietic stem cell transplantation or irrdiation to more than
478 25% of the red marrw. In the expanded access program, which included
479 765 patients, data re~rd¡ng clinical serious adverse events and HA
480 and TSH levels were used to supplement the charaterization of delayed
481 advers events (see ADVERSe REACTIONS, Hypothyroidism,

482 Secondary Leukemia and MYelodysplastlc Syndrome,

483 Immunogenlcit).

484 Because clinical trials are conducted u~der widely varying conditions,
485 adverse reaction rates observed in the clinical trials of a drug cannot be
486 directly compared to rates in the cliniCê1 trials of another drug and may not
487 reflec the rates observed in practice. The aderse reacton information
488 from clinical trals doe, however, provide. a basis for identing the
489 adverse events that appear to be related to drug use and for
490 approximating rates.

Corlxa corpra: BER. (Tosltumab, locnel131 Tosltmomab)
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491 Hematologic Events: Hematologic toxicity was the most frequently
492 observed advers event in clinical trals wih the BEXR therpeutic
493 regimen (Table 6). Six-three (27%) of 230 patients received one or
494 more hematologic supportive care measures following the therapeutic
495 dose: 12% received G-CSF; 7% recived Epoetn alfa; 15% recived
496 platel~t transfusions; and 16% received packed red blood cell
497 transfusions. Twenty-eight (12%) patients experience hemorragic
498 events; the majority were mild to moderate.

499 Infectious Events: One hundred and four of the 230 (45%) patients
500 experienced one or more adverse events possibly related to infection.
501 The majori were viral (e.g. rhinitis, pharyngitis, flu symptoms, or herpes)
502 or other minor infecions. Twenty of 230 (9%) patients experienced
503 infections that were considered serious becuse the patient was
504 hospitalized to manage the infecon. Documented infecions inC?luded
505 pneumonia, baceremia, seticemia, bronchitis, and skin infecons.

506 Hypersensitivity Reactions: Fourten patients (6%) experienced one or

507 more of the fQllowing.adverse events: allergic reaction, face edema,

508 injecon site hypersensitivity, anaphylactic reation, laryngismus, and

509 serum sickness. In the post-marketing settng, severe hypersensitivity

510 reactions, including fatal anaphylaxis have been reported.

511 . Gastrointestinal Toxicit: Eighty-seven patients (38%) experienced one
512 or more gastrointestinal adverse events, including nau.sea, emesis,
513 abdominal pain, and diarrhea. These events were temporally related to
514 the infusion 9f the antibody. Nausea, vomiting, and abdominal pain were
515 often reported wiin days of infusion, whereas diarrhea was generally
516 reported days to weeks after infusion.

517 Infusional Toxicity: A constellation of symptoms, including fever, rigors
.518 or chils, sweating, hypotension, dyspnea, bronchospasm, and nausea,

519 have been reported during or within 48 hours of infusion. Six-seven
520 patients (29%) reported fever, rigorschils, or sweating within 14 days
521 following the dosimetrc dose. Although all patients in the clinical studies
522 receed pretreatment with acetaminophen and an antihistamine, the
523 value of premedication in preventing infusion-related toxicity was not

Corlxa Corpration: BEXXAR~ (Tosltumomab, Iodne 1131 Tosltumomab)
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524 evaluated in any of the clinical studies. Infusional toxicities were managed
525 by slowing and/or temporarily interrpting the infusion. Symptomatic

526 management was required in more severe cases. Adjustment of the rate
527 of infusion to control adverse reactions occurred in 16 patients (7%);
528 seven patients require adjustments for only the dosimetric infusion, two
529 required adjustmentli for only the therapeutic infusion, and seven required
530 adjustments for both the dosimetrc and the therapeutic infusions.
531 Adjustments included reducton in the rate of infusion by 50%, temporary
532 interrption of the infusion, and in 2 patients, infusion was permanently
533 discontinued.

534 Table 5 lists clinical advers events that occurred in ~5% of patients.

535 Table 6 provides a detailed descption of the hematologic toxicity.

Corlxa Corpion: BEX8 (Tositummab, Iodne 1131 Tosltmomab)
BLA STN 1251



labelng\propostallext.doc Page 21

536 . TableS
537 Incidence of Clinical Adverse experiences Regardles of Relationship to
538 Study Drug Occurring in ~% of the Patients Treated wi BEXR
539 Therapeutic Reglmena540 (N :1230)

541

Bod System 

Prerr Ter All Graes Grae 314 

Total (96%) (48%)

Non-ematototc AEs

Body as a Whole 81% 12%

Asthenia 46% 2%

Fever 37% 2%

Infeconb 21% -=1%

Pain 19% 1%

Chil 18% 1%

Headace 16% 0%

Abominal pain 15% 3%

Back pain 
8% 1%

Chest pain 7% 0%

Nec pain 6% 1%

CarIovasular System 26% 3%

Hypotsion 7% 1%

Vasoilata 5% 0%

Digestive Sys 56% 9%

Nausea 36% 3%

Vomiting . 15% 1%

Anorexia 14% 0%

Diarrea 12% 0%

Constipation 6% 1%

Dysppsia 6% -=1%

Endocrl~ Syst~m 7% 0%

Hypothyroidis 7% . 0%

Metbolic and Nutonal Disordrs 21% 3%

Peripheral edema 9% 0%

Weight los 6% -=1%

Musuloskeletl System 23% 3%

Mylgia 13% -=1%

Arraia 10% 1%

Neous Syste 2.6% 3%

DIness 5% 0%

Somnolece 5% 0%

Corxa Cor: BEXGD (TQSltumomab, lodnel131 Tositumomab)
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~2 Table 5 (contd)
543 Incidence of Çllnical Adverse Experiences Regardles of Relationship to
. 54 Study Drug Occurrng in ~% of the Patients Treated wih BEX545 Therapeutic Regimen. .546 (N =230)

Respiraory System 44% 8%

Cough Incase 21% 1%

Pharyngiti .12% 0%

Dyspnea 11% 3%

Rhinitis 10% 0%

Pneumonia 6% 0%

Skin an Appdage 44% 5%

Rash 17% ~1%

Pruri 10% 0%

Swetig 8% c:1%

-a-547 Exudes labra deri hetoog ader event (se Tabe 6).
548 b Th COSTART te for infon incudes a subs of infon (e.g., uppe resrary infon). Oth
.549 ters are mappe to preferr term (e.g., pneuonia an seis). For a more incUse suar see
550 ADVERSE REACTIONS, Infeou Events

Corxa Corpn: BEXGD (Tosltumomab, Iodine 1131 Tosmomab)
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551
552

Table 6
.Hematloglc Toxicit- (N-230)

Endpoint Values

Platlets
Median nadir (cellslmm3) 43,000
Per patent Incience. platelets ~50,OOO/mm3 53% (n=123)
Medianb duration of platelets ~50,OOmm3 (days) 32

Grade 3/4 witout revery to Grae 2, N (%) 16 (7%)
.Per patient incdencec platelets ~25,OOOmm3 21% (n=47)

ANC

Median nadir (cellslmm3) 690
Per patient incidence- ANC~1,OOO cels1mm3 63% (n=14§)
Medianb duration of ANC~1,OO cels1mm3 (days) 31

Grade 314 wiout revery to Grae 2, N (%) 15 (7%)
Per patient incidencec ANC~50 cellslmm3 25% (n=57)

HemoglobinMedian nadir (gmldL) 10
Per patient incidence. ~8 gmldL 29% (n=66)
Medianb duration of hemoglobin ~8.0 gmldL (days) 23

Grade 3/4 wihout recvery to Grae 2, N (%) 12 (5%)
Per patient incdencec hemoglobin ~6.5 gmldL 5% (n=11)

553 · Grade 314 toxicity was assumed if patient was missing 2 or more weeks of hematology data
554 between Week 5 and Wee 9.
555 b.Duraton of Grae 314 of 1000+ days (censored) was assumed for those patients with
556 undocumente Grad 3/4 and no hematologic data on or aftr Week 9.
557 c Grade 4 toxicity was assumed if patint had documented Grade 3 toxicity and was missing 2
558 or more weeks of hematoloy data beten Week 5 an \Nee 9.
559

560 Delayed Adverse Reactions

561 Delayed advers reactions, including hypothyroidism, HAMA, and
562 myelodysplasialeukemia, were assessed in 230 patients included in
563 clinical studies and 765 patients included in expanded accss programs.
564 The entry charatenstics of patients included from the expanded access
565 programs were similar to the charaenstics of patients enrolled in the .
S66 clinical studie, excet that the median number of prior chemotherapy
567 regimens was fewer (2 vs. 3) and the proporton with low-grae histoloy

Coriu Corpon: BEXRGD (Tostumb, Iodine 1131 Tosltumomab)
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568 was higher (77% vs. 70%) in patients from the expanded access
569 prorams.

570 Secondary Leukemia and Myelodysplastic Syndrome (MOS): There

571 were 44 cases of MDS/secondary leukemia reported among 995 (4.0%)

572 pàtients included in clinical studies and expanded acs prorams, with a
573 median follow-up of 29 months. The overall incidence of MDS/secondary
574 leukemia among the 230 patients included in the clinical studies was 10%
575 (24/230), with a median follow-up of 39 months and a median time to
576 development of MDS of 34 months. The èumulative incidence of
577 MDS/secondary leukemia in this patent population was 4.7% at 2 years
578 and 15% at 5 years. The incidence of MDS/secondary leukemia among
579 the 765 patients in the expanded access prorams was 3% (201765), with .
580 a median follow-up of 27 months and a median time to development of
581 MDS of 31 months. The cumuiative incidence of MDS/secndary
582 leukemia in this patient population was 1.6% at 2 years and 6% at 5 years.

583 Secondary Malignancies: Of the 995 patients in clinical studies and the
584 expanded acess programs, there were 65 reports of second
585 malignancies in 54 patients, excluding secndary leukemias. The most
586 common included non-melanomatous skin cancers (26), colorectal cancer
587 (7) head and neck cancer (6), breast cancer (5), lung cancer (4), bladder
588 cancer (4), melanoma (3), and gastric cancer (2). Some of these events
589 included recurrence of an earlier diagnosis of cancer.

590 Hypothyroidism: Of the 230 patients in the clinical studies, 203 patients
591 did not håve elevated TSH upon study entry. Of these, 137 patents had
592 . at least one post-treatment TSH value available and were not taking
593 thyroid hormonal treatment upon study entr. With a median follow up
594 period of 46 months, the incidence of hypothyroidism based on elevated
595 TSH or initiation of thyroid replacement therapy in these patients was 18%
596 with a median time to development of hypothyroidism of 16 months. The
597 cumulative incidences of hypothyroidism at 2 and 5 years in these 137
598 patients were 11 % .and 19% respecively. New events have been
599 observed up to 90 months post treatment.

Cor Corration: BEXRfl (Tosltumomab, Iodne 1131 Tosmomab)
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Of the 765 patents in the expanded acss programs, 670 patients did
not have ei~vated TSH upon study entr. Of tiese, 455 patients had at

least one post-treatment TSH value available and were not taking thyroid

hormonal treatment upon study entry. With a median follow up penod of

33 months, the incidence of hypothyroidism based on elevated TSH or

initiation of thyroid replacement therapy in these 455 patients was 13%

with a median time to development of hypothyroidism of 15 months. The

cumulative incidences of hypothy.roidism at 2 and 5 years in these patients

were 9% ançt 17%, respeively.

Immunogeniclt: One percent (11/989) of the chemotherapy-relapsed or
refrory patients included in the clinical studies or the expanded acss

progra had a positive serology for HAMA prior to treatment and six

patients had no basline assessment for HA. Of the 230 patients in. . .
the clinical studies, 220 patients were seronegative for HAM prior to
. tratment, and 219 had at least one pot-treatment HA value obtained.
With a median observation period of 6 montis, a total of 23 patients (11 %)

becme seropositive for HAM post-treatment. The median time of
HAMA development was 6 months. The cumulative incidences of HAMA

seropositivity at 6 months, 12 months. and 18 months were 6%,17% and

21% respecvely.

Of the 765 patients in the expanded access prorams, 758. patients were

seronegative for HA prior to treatment, and 569 patients had at least
.one post-treatment HAM value obtained. With a median observation
period of 7 months, a total of 57 patients (10%) becme seropositive for

HAM post-treatment. The median time of HAMA development was 5

months. The cumulatie incidences of HAMA seropositivt at 6 months,
.12 months, and 18 months were 7%,12% and 13%, respectively.

In a study of 76 previously untreated patients with low-grade non-

Hodkin's lymphoma who reced tie BEXR therapeutic regimen, the
incidence of conversion to HAMA seropositivity was 70%, with a median

time to development of HAMA of 27 days.

The data reflect the percentae of patients whose test result were,

considered positve for HAMA in an ELISA assay 
that detec antibodies

Corlxa Co: BEXXR~ (Tosltmomab, Iodine 1131 Tosltmol1ab)
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633 to the Fc portion of IgG1 murine immunoglobulin and are highly dependent
634 on the sensitivit ánd specificity of the assay. Additionally, the observed
635 incidence of antibody positivit in. an assay may be influenced by several
636 factors including sample handling, concomitant medications, and
637 underlying disease. For these reasons, comparison of the incidence of
638 HAMA in patients treated with the BEXR therapeutic regimen wih the
639 incidence of HAMA in patients treated with other proucts may be
640 misleading.

641 OVERDOSAGE

642 The maximum dose .of the BEXR therapeutic regimen that was
. 643 administered in clinicl trals wa 88 cGy. Three patients were treated with

64 a total bo dose of 85 cGy of Iodine i 131 Tositumomab in a dose

645 escalation study. Two of the 3 patients developed Grade 4 toxicity of 5.
64 weeks duration with subsequent recvery. In addition, accidental
647 overdose of the BEXR therapeutic regimen occurred in one patient at a
648 total bod dose of 88. cGy. The patient developed Grade 3 hematologic
649 toxicity ~f 18 days duration. Patients who recive an accidental.. overdose
650 of Iodine I 131 Tositumomab should be monitored closely for cytopenias
651 and raiation-related toxicity. The effctiveness of hematopoietic stem
652 cell transplantation as a supportive care measure for marrw injury has
653 not been studied; however, the timing of such support should tae into.
654 accunt the pharmackinetics of the BEXR therapeutic regimen and
655 decy rate of the lodine-131 in order to minimize the possibilty of
656 irriation of infused hematopoietic stem cells.
657

658 DOSAGE AND ADMINISTRATION

659 Recommended Dose

660 The BEXR therapeutic regimen consists of four components
661 administered in two discrete steps: the dosimetric step, followed 7-14 days
662 later by a therapeutic step.

Cor Corraton: BEXXRGD (Tosituomab. Iodne 1131 Tosllmomab)
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Note: the. safet of the BEXR therapeutic regimen was established only
in the settng of patients reeiving thyroid blocking agents and

premedication to ameliorate/prevent infusion reacions (see Concomitant

Medications).

Dosimetrc step

. Tositumomab 450 mg intravenously in 50 ml 0.9% Sodium Chloride

over 60 minutes. Reduce the rate of infusiòn by 50% for mild to

moderate infusional toxici; interrupt infusion for severe infusional
to~icity. After complete resolution of severe infusional toxicity, infusion

may be resumed with a 50% reducton in the rate of infusion.

. Iodine 1131 Tositumomab (containing 5.0 mCi lodine-131 and 35 mg

tositumomab) intravenously in 3~ ml 0.9% Sodium Chloride over 20

minutes. Reduce the rate of infusion by 50% for mild to moderate

infusional toxicity; interrupt infuion for severe infusional toxicit. After
complete resolution of severe infusional toxicity, infusion may be

resumed with a 50% reducton in the rate of infusion.

Therapeutic step

Note: 00 not administer the therapeutc step if biodistribution is altered

(see Asessment of Biodlstributlon of Iodine I 131 Tosltumomab).

. Tositumomab 450 mg intravenously in 50 ml 0.9% Sodium Chloride

over 60 minutes. Reduce the rate of infusion by 50% for mild to

mod.erate infusional toxicity; interrpt infusion for severe infusional. .
toxicity. After complete resolution of severe infusional toxicity, infusion

may be resumed with a 50% reduction in the rate of infusion.

. Iodine 1131 Tositumomab (see CALCULATION OF IODINE.131

ACTIVITY FOR THE THERAPEUTIC DOSE). Reduce the rate of

infusion by 50% for mild to moderae infusional toxicity; interrupt

infusion for severe infsional toxici. After complete resolution of

severe infusional toxicit, infusion may be resumed with a 50%
reduction in the rate of infusion.

Corxa corption: BERæ (Tosltumomab, Iodne I 131 Tosltmomáb)
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693 . Patients with ~150iOOO platelets/mm3: The recommenCled dose is

694 the actit of lodine-131 calculated to deliver 75 cG total boy
695 irrdiation and 35 mg Tositumomab. administered intrvenously
696 over 20 minutes.
697 . Patients with Nei Grade 1 thromboytopenia (platelet counts

698 ~100,OOO but -=150,000 plateletslmm3): The recmmendèd dose is

699 the activity of lodine-131 calculated to deliver 65 cGy total body .
700 irradiation and 35 mg Tositumomab, administered intravenously
701 over 20 minutes. .

702 Concomitant Medications: The safety of the BEXR therapeutic
703 regimen was established in studies in which all patients recived the
704 folowing concurrent medications:

705 . Thyroid protective agents: Saturated solution of potassium iodide

706 (SSKI) 4 drops orally t.i.d; Lugol's solution 20 drops orally t.Ld.; or
707 potassium iodide tablets 130 mg orally q.d. Thyroid protecive agents
t08 should be initated at feast 24 hours prior to administration of the Iodine

709 1131 Tositumomab dosimetrc dose and continued until 2 weeks after

710 administrtion of the Iodine I 131 Tositumomab therapeutic dose.

711 Patients should not receive the dosimetric dose of Iodine 1131
712 Tositumomab if they have not yet reeived at least thre doses of
713 SSKI, three doses of Lugol's solution, or one dose of 130 mg
714 potassium iodide tablet (at least 24 hours prior to the dosimetric
715 dose).
716 . Acetaminophen 650 mg orally and diphenhydramine 50 mg orally 30

717 minutes prior to administration of Tositumomab in the dosimetrc and

718 therapeutic steps.

719 The BEXR therapeutic regimen is administered via an IV tubing set
720 with an in-line 0.22 micron filter. THE SAME IV TUBING SET AND
721 FILTER MUST BE USED THROUGHOUT THE ENTIRE DOSIMETRIC

722 OR THERAPEUTIC STEP. A CHANGE .IN FILTER CAN RESULT IN

723 LOSS OF DRUG.

Corlxa Coon: BEXRGD(Tosltumomab, lodnel131 Tosmomab)
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. 724 Figure 1 shows an overview of the dosing schedule.
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Figure 1

Dosing Schedule

Day-1
Patit bens thyrooteve reimen.

Continues thugh 14 days post-therapetic dos.

Day 0 

Prti wi acinop and diphenhydrmie

Doimetc Step
IV Infu of 450 mg Tosomab over 60 minutes

follo by IV Infon of 5.0 mCIIodnel131 Tostuab
(35 mg) rNer 20 miut

T
Day 0 

Whole Body Dositr & Bioistnbutlon

l
O8y2,3,or4

Whle Body Dosimetr & Biolsbution

Day6or7
Whle Boy Dosimetr & Biodlstrbutlon

DO NOT

ADMINISTERIs bloistributon acceptable?

1 YM

Day60r7
Calculaton of Patint Spe Acit of Iodine 

I 131 Tostumomab

. to deliver 75 cGy TBD (In mCi)

2!
65 cGy TBD in patients with platelets ~100.000 and ":150,00 piateietsmm3

l
Day 7 (up to Day 14)

Pred wi acnophen an diphendrine

Th..Pec Stp
IV Infu of 450 mg Tosomab over 60 minues foow by pres
thrape do of Iodne 1131 Tciab (35 mg) over 20 minut

CorixaC
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773 PREPARATION OF THE BEXR THERAPEUTIC REGIMEN

774 GENERAL

775 Read all direons thoroughly and assemble all materials befre
776 preparing the dose .for administraion.

777 The Iodine 1131 Tositumomab dosimetric and therapeutic doses
778 should be measure by a suitable radioactivity calibration system

. 779 immediately prior to administration. The dose calibrator must be

780 operated In accordance with the manufacturer's specifications. and
781 quality contrl for the measurement of IOOin8o131.

782 All supplies for preparation and administraon of the BEXR
783 therapeutic reimen should be sterll.. Use appropriate aseptic
784 technique and radiation precautions for the preparation of the components
785 of the BEXR therapeutic regimen.

786 Waterprof gloves should be utilized in the preparatio.n and administration
787 of the product. Iodine 1131 Tositumomab doses should be prepared,

t88 assyed, and adniinistered by personnel who are licensed to handle

789 and/or administer radio!,uclides. Appropriate shielding should be used
7.90 during preparation and administration of the product.

791. Restrictions on patient contac wih others and release from the hospital
792 must fòllow all applicable federal, state, and institutional regulations.

793

794 Preparation for the Dosimetrc Step

795 Tositumomab Dose

796 Required materials not supplied:

797 A. One 50 mL syringe with atthed 18 gauge needle (to withdraw 450
798 mg of Tositumoab from two vials each containing 225 mg
799 Tositmomab)

800 B. Onè 50 mL bag of sterile 0.9% Soium Chloride for Injecon, VSP

Corfxa Corpran: BEXA. (Tosltwnomab,lodne 1131 Tosltumomab)BLASTN 125011 .
j"



labellng\polabeltxtdoc Pag 32

801 C. One 50 mL syringe for drawing up 32 mL of saline for disposal frm
802 the 50 mL bag of sterile 0.9% Soium Chloride for Injection, USP

. 803 Method: .

804 1. Withdra and dispose of 32 mL of saline from a 50 mL bag of sterlie
805 0.9% Soium Chloride for Injection. USP.

806 2. Withdra tle entire. contents from each of the tw 225 mg vials (a total
807 of 450 mg Tositmomab in 32 mL) and transfer to the infusion bag
808 containing 18 mL of 0.9% Sodium Ch.loride for Injecon. USP to yield a
809 final volume of 50 mL.

810 3. Gentl mix the solution by invertng/rotating the bag. DO NOT SHAKE.

811 4. The diluted Tositumomab may be stored for up to 24 hours when

812 stored refngerated at 2°c-°C (36°F-4°F) and for up to 8 hours at
813 rom temperature.
814 Note: Tositumomab solution may contain partculates that are generally
815 white in nature. The product should appear clear to opalescet, colorless
816 to slightly yellow.
817 Preparation of Iodine 1131 Tositumomab Dosimetric Dose

818 Required materiais not supplied:
819
820 A. Lead shielding for preparation vial and syringe pump

821 B. One 30 mL syringe with 18 gauge neele to withdraw the
822 calculated vOIlJine of Iodine 1131 Tositmomab from the Iodine I
823 131 Tositumomab vial. One 60 mL syringe with 18 gauge needle to
824 .wihdraw the vo!ume frm the prepara~ion vial for administration.

825 C. One 20 mL syringe.with atthed needle, filled with 0.9% Sodium
826 Chloride for Injection, USP
827 D. One 3 mL syringe with attched neele to wihdra Tositumomab
828 frm 35 mg vial
829 E. One sterile, 30 or 50 mL preparation vial

830 F. Two lead pots, both kept at rom temperature. One pot is used to
831 thaw the labeled antibody and the secnd pot is' use to hold the
832 preparation vial

Corxa Coon: BEXXRe (Tosltumomab, Iodine 1131 Tosltumomab)
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833 . Method:

834 1. Ailow approximately 60 minutes for thawng (at ambient temperature)

835 of the Iodine I 131 Tositumomab dosimetrc vial with appropnate lead
836 shielding.
837 2. Based on the activit concentration of the vial (se actal prouct
838 specifcation sheet for the vial supplied in the dosimetrc package),
839 calculate the volume required for an Iodine 1131 Tositumomab activity
840 of 5.0 mCi.
841 3. Witdra the calculated volume from the Iodine 1131 Tositumomab842 viaL.
843 4. Transfer this volume to the shielded preparation viaL.

84 5. Assay the dose to ensure that the appropnate actiity (mCi) has been845 prepare.
84 a. If the assayed dose is 5.0 mC, (+/- 10%) proeed with .step 6.

847 b. If the assyed dose does not cotain 5.0 mCi (+/-10%) relculate
848 the activity concentrtin of the Iodine i 131 Tositumomab at this
849 time, based on the volume and th~ actity in the preparation viaL.
850 Reclculate the volume require for an Iodine 1131 Tositumomab
851 activity of 5.0 mCi. Using the same 30 mL syringe,add or subtrac
852 the appropnate volume from the Iodine 1131 Tositumomab vial so
853 that the preparation vial contains the volume required for an Iodine i
854 131 Tositumomab actlvty of 5.0 mCi (+/- 10%). Re-assay the
855 preparation vial and proeed with step 6.
856 6. Calculate the amount of Tositmomab contained in the solution of
857 Iodine. I 131 Tositumomab in the shieldEK.preparation vial, base on
858 the volume and protèin concentrtion (see actual product specifcaon
859 sheet supplied in the dosimetrc package).

860 7. If. the shielded preparation vial contains less than 35 mg, calculate the
861 amount of additional Tositumomab needed. to yield a total of 35 mg
862 protein. Calculate the volume neeed frm the 35 mg vial of .
863 Tositumomab, based on the protein concentration. Withdraw the.
864 calculated volume of Tositumomab fro the 35 mg vial of
865 Tositumomab, and transfer this volume to the shielded preparation viaL.
866 The preparation vial should now contain a total of 35 mg of
867 Tositumomab.

868 8. Using the 20 mL synnge containing 0.9% Sodium Chlonde for
869 Injecon, USP, add a sufcient quantity to the shielded preparation vial
870 to yield a final volume of 30 mL. Gently mix the solutions.

Corxa cor: BEXGD (Tositomab, Iodne 1131 Tosltmomab)
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871 9. Witdraw the entire contents frm the prearation vial into a 60 mL
872 synnge using a large bore neele (18 gauge).
'873 10.Assayand recrd the act. .
874
875
876 Administration of the Dosimetrc Step
877 Required materials not supPlied: For questions about required materials call
878 the BE)R Service Center at 1-877-423-9927.

879 A. One N Filter set (0.22 micron filter)., 15 inch wi injecion site (port)
880 'and luer lock
881 B. One Primary IV infusion set

882 C. One 100 mL bag ofstenle 0.9% Soium Chloride for Injecton, USP

883 D. Two Secndary IV infusion sets

884 E. One iV Exension set, 30 inch luer lock

885 F. One 3-way stopcck
886 G. One 50 mL bag of sterile 0.9% Sodium Chloride for Injection, USP

887H. One Infusion pump for Tositumomab infusion

888 I. One Syringe Pump for iodine I 131 Tòsitmomab infusion

889 J. Lead shielding for use in the administrtion of the dosimetric dose

890 Tosltumomab Infusion:
891 (See Figure 1 in the "Workbook for Dosimetr Methodology and
892 Administion Set-Up. for diagrammatic ilustration of the configuration of
893 the. infusion set components.)
894
895 1. Attch a primary IV infusion set (Item B) to the 0.22 micron in-line filter set
896 (Item A) and the 100 mL bag of sterile 0.9% Sodium Chloride for Injection,
897 USP (Item C).
898 2. After priming the primary IV infusion set (Item B) and IV filter set (Item A),
899 connect the infusion bag containing 450 mg Tositumomab (50 mL) via a
900 secndary IV infusion set (Item D) to the primary IV infusiol1 set (Item B) at
901 a port distal to the 0.22 micron in-line filter. Infuse Tositmomab over 60
902 minutes.
903

Corl Coron: BEXXGD (Tosltumab Iodine i 131 Tosmomab)
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. 904 3. After completion of the Tositumomab infusion, discnnect the seondary

905 iV infusion set (Item D) and flush the primary iV infusion set (Item B) and
906 the in-line IV filter set (Item A) wi sterile 0.9% Soium Chloride for
907 Injection, USP.Discrd the Tositumomab bag and secndary IV infusion908 set.
909

910 Iodine 1131 Tosltumomab Dosimetrc Infusion:

911 (See Figure 2 in the .Workbok for Dosimet Methodology and
912 Administrtion Set-Up" for diagramatc ilustration of the configuration of
913 the infusion set components.)

914 1. Appropriate shielding should be used in the administration of the
915 dosimetric dose.

916 2. The dosimetnc dose is delivere in a 60 ml syringe.

917 3. Connect the extension set (Item E) to the 3-way stopcock (Item F).

918 4. Connec the 50 ml bag of sterile 0.9% Soium Chloride for Injection, USP
919 (Item G) to a secndary IV infusion set (Item D) and connect ti,e infusion
920 set to the 3-way stopcok (!tem F). Prime the secndary IV infusion set
921 (Item D) and the extension set (Item E). Connec the extension set (Item
922 E) to a port in the primary IV infusion set (Item B), distai to the filter.

923 (Note: You must use the same primary .infusion set (Item B) and IV filter
924 set (Item A) with pre-wetted filter that was used for the Tositumomab
925 infusion. A change in filter can result in loss of up to 7% of the Iodine I
926 131 Tositumomab dose.)

927
928 5. Atth the syrnge filled wit the Iodine 1131 Tositumomab to the 3-way929 stopck (Item F). .
930 6. Set syringe pump tQ deliver the entire 5.0 mCi (35 mg) dose of Iodine I

931 131 Tositumomab over 20 minutes.

932 7. Afer completin ofthe infusion of Iodine 1131 Tositumomab, close the

933 . stopcck (Item F) to the syringe. Flush the extension set (Item E) and the
934 seondary IV infusion set (Item D).with 0.9% Sodium Chloride for
935 Injection, USP fro the 50 ml bag (Item G).

Corlxa Corpraion: BEXGt (Tosituomab, Iodne 1131 Tosltomab)
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936 . 8. After the flush, disconnec the extension set (Item E), 3-Yiy stopoc

937 (Item F) and syringe. Disconnec the primary IV infusion set (Item B) and
938 in-line filter set (Item A). Determine the combined residual actiity of the
939 syringe and infusion set components (stopc, extension set, primary
940 infusion set and in-line filter set) by assaying these Items in a suitble
941 radioactivity calibration .system immediately following completion of
942 administration of all components of the dosimetrc step. Calculate and
943 record the dose delivere to the patient by subtracting the residual activit
94 in the syringe and the infusion set components from the åctivty of Iodine i
945 131.Tositumomab in the syringe prior to infusion.

946 9. Discard all materials. used to deliver the Iodine 1131 Tositumomab (e.g.,
947 syringes, vials, in-line filter set, extension set and infusion sets) in
948 accordance with locl, state, and federal regulations governing radioactie
949 and biohazardous waste.

950 Determination of Dose for the Therapeutc Step (see CALCULATION OF

951 IODINE-131 ACTIVITY FOR THERAPEUTIC DOSE):

952 The method for determining and calculating the patient-specific dose of
953 lodlne-131 actiity (mCi) to be administered in the therpeutic step Is
954 described below. The deried values obtained In steps 3 and 4 and
955 calculation of the therapeutic dose as described in step 6 may be determined
956 manually (see Workbook for Dosimetr Methodology and Administration
957 Set-up) or calculated automatically using the Corixa proprietary softare
958 program (8EXR Patient Management Templates). To receive training and
959 to obtain the "BEXR Patient Management TemplatesH call the BEXR

960 Service Center at 1-8n-423-9927. For assistance with either manual or
961 automated calculations call the BEXR Service Center at 1-8n-423-9927. .

96Z 1. Following infusion of the Iodine 1131 Tositumomab dosimetric dose,
963 obtain total body gamma camera counts and whole body images at the
964 following timepoints:
965 a. Witin one hour of infusion and prior to urination

966 b. 2-4 days after infusion of the do~imetrc dose, following urination

967 c. 6-7 days after infusion of the dosimetric dose, following urination

968 2. Assess biodlstrbution. If biodlstribution Is altered, the theraeutic step
969 . should not be administered.

Corixa Corraon: BEXARa (Tosltumoma. Iodne 1131 Tosltmomab)BLA STH 125011 .
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3. Determine totl bod residence time (see Graph 1, ."Determinatlon of

Residence Tin:et't in the "Workbok for Dosimetr Methodology and
Administrtion Set-Up").

4. Ðetermine acit hours (see Table 2, "Determination of Activity

Hours" t in the "Workbook for Dosimetr Metodology and
Administrtion. Set-Up"), accrding to gender. Use actual patient mass
(in kg) or maximum efftive mass (in kg) whichever is lower (lJee Table 1,
"Determinaton of Maximum Effective Mas" t in the "Workbook for .
Dosimetry Methodology and Administrtion Set-Up").

5. Determine whether the desire total body dose should be reduce (to 65
cGy) due to a platelet count of 100,000 to ":150,000 cellslmm3.

6. Base on the totl bo residence time and acity hours, calculate the

IOOine-131 actiity (mei) to be administered to deliver the therapeutic dose

of 65 or 75 cGy.

The following equation is used to calculate the actMty of lodine-131

require for delivery of the desired total bod dose of radiation.

lodlne131 Ac (mei).. Actvi Hours (mei hr) x Deired Tota Bod Dose (cGy)Residen Tune (hr) 7S cGy

Corlxa CO: BEXRe (Tosab,lodne 1131 Tosltumomab)
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988 Preparation for the Therapeutc Step

989 Tosltumomab Do .

990 Required materials not sUPDlied:

991 A. One 50 mL syringe with attached 18 gauge needle (to withdraw 450
992 mg of Tositmomab from two vials eaCh containing 225 mg
993 Tositumomab)

994 B. One 50 mL bag of sterile 0.9% Sodium Chloride for Injection, USP

995 C. One 50 mL syringe for drang up 32 mL of saline for disposal from the
996 50 mL bag of sterile 0.9% Sodium Chloride for Injecion USP

997 Method:

998 1. Withdraw and dispose of 32 mL of saline from a 50 mL.bag of sterile 0.9%

999 Sodium Chloride for Injecon, USP.

1000 2. Witdraw the entire contents from e~ch of the two 225 mg vials (a total of

1001 450 mg Tositumomab in 32 mL) and transfer to the infusion bag
1002 containing 18 mL of 0.9% Sodium Chloride for Injecion, USP to yield a
1003 final volume of 50 mL.

1004 3. Gently mix the solutions by inverting/rotating the bag. DO NOT SHAKE.

1005 4. The diluted Tositumomab may be stored for up to 24 hours when stored

1006 refrgerated at 2°e-°C (36°F-4°F) and for up to 8 hours at room
1007 temperature.
1008 Note: Tositumomab solutoI' may contain partculates that are generally
1009 white in nature. The prouct should appear clear to opalescent, colorless
1010 to slightly yellow.
1011
1012
1013 Preparation of Iodine 1131 Tositumomab Therapeutic Dose

1014 Required materials not supplied:

1015 A. Lead shielding for preparation vial and syringe pump

(:ør cor: BEXe (Tostumomab, locnel131 Tosltumomab)
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1016 B. One or two 30 mL synnges wih 18 gauge needles to withdraw the
1017 calculated volume of Iodine 1131 Tositmomab frm the IOdine 1131
101.8 Tositumomab vial(s). One or 

two 60 mL synnges with 18 gauge

1019 neeles to withdraw the vplume from the preparation vial for
1020 administration
1021 C. One 20 mlsyringe with attched neele filled with 0.9% Sodium
1022 Chloride for Injecon, USP
1023 D.. One 3 mL sterile syringe with attached needle to dra up'
1024 Tositumomab frm the 35 mg vial
1025 E. One sterile, 30 or 50 mL preparation vial

1026 F. Two lea pots bOth kept at room temperature. One pot is use to thaw
1027 the labeled antiboy, and the send pot is use to hold the
1028 preparaon vial .

1029 Method:
1030
1031 1. Allow approximately 60 minutes fOr thawing (at ambient temperature) of
1032 the Iodine I 131 Tositumomab therapeutic vial with appropnate lead
1033 shielding.
1034 2. Calculate the dose of Iodine 1131 Tositumomab required (se

1035 CALCULATION OF IODINE-131 ACTIVITY FOR THERAPEUTIC DOSE).

1036 3. Base on the activit concentrtion of the vial (see actual product
1037 specifcation sheet for each vial supplied in the therapeutic packae),
1038 calculate the volume reuired for the Iodine 1131 Tositumomab activit
1039 required for the therapeutic dose.

1040 4. Using one or more 30 mL syringes with an 18-auge needle, withdra the

1041 calculated volume from the Iodine I 
131.Tositumomab viaL.

1042 5. Transfer this volume to the shielded preparation viaL.

1043 6. Asay the dose to ensure that the appropriate actvity (mCI) has been
1044 . prepared.
1045 a. If the 'assayed dose is the calclated dose (+/-10%) needed for 

the

1046 therapeutic step, pro with step 7.

eonxa coron: BIXGt (Tosltumomab, Iodine 1131 Tosltumomab)
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b. If the assayed dose does not contain the desired dose (+1-10%), re
calculate the activity concentration of the Iodine 1131 Tositumomab.at
this time, based on the volume and the activty in the preparation viaL.
Re-alçulate the volume require for an Iodine 1131 Tositumomab
activity for the therapeutic dose. Using the same 30 ml syringe, add
or subtrct the appropriate volume from the Iodine 1131 Tositumomab
via.1 so that the preparaion vial contains the volume reuired for the
Iodine 1131 Tositmomab activit required for the therapeutic dose.
Re-assay the preparaon viaL. Proed to step 7.

7. Calculate the amount of Tositumomab protein contained in the solution of
Iodine 1131 Tositumomab in the shielded preparation vial, based on the
volume and protein concentrtion (see product specifcation sheet).

8. If the shielded preparaion vial contains less than 35 mg, calculate the
amount of additonal Tositumomab needed to yield a total of 35 mg
protein. Calculate the volume needed frm the 35 mg vial of
Tositumomab, base on the protein cocetrtion. Withdraw. the
calculated volume of Tositumomab fr the 35 mg vial of Tositumomab,.
and trnsfer this volume to the shielded preparation viaL. The preparation

vial should now contain a total of 35 mg of Tositmomab.

Note: If the dose of Iodine 1131 Tositumomab require the use of 2 vials
of Iodine 1131 Tositumomab or the entire contents of a single vial of
Iodine 1131 Tositmomab, there may be no nee to add protein frm the
35 mg vial of Tositumomab.

9. Using the 20 ml synnge containing 0.9% Sodium Chloride for Injection,
USP, add a suffcient volume (if neeed) to the shielded preparation vial to
yield a final volume of 30 mL. Gentl mix the solution.

10. Witdra the entire volume from the preparation vial into a one or more
sterile 60 ml syringes using a large bore neele (18 gauge).

11.Assay and recrd the actity.

Administtion of the Therapeutc Step

Note: Restrictions on patient cotact with others and release from the
hospital must follow all applicable federl, state, and in.sttutional regulations.

Required materials not supPlied: For questions about required materals call

the BE)R. Serv Center at 1-877-423':9927.

A. Ona IV Filter set (0.22 micrn, filter), 15 inch wi Injecton site (port)
and luer lo

B. One Priary iV infusion set

COIxa Coron: BEXGD (Tosltumomab Iodne I 131 Tosltrnab)
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1087 C. One 100 mL bag of sterile 0.9% Soium Chloride for Injecion, USP

1088 D. Two Secndary IV infusion sets

1089 E. One IV extension set, 30 inch !uer lock

1090 F. One 3-way stopck
1091 G. One 50 mL bag of sterile 0.9% Sodium Chloride for Injection, USP

1092 H. One Infusion.pui:p for Tositumomab infusion

1093 I.. One Syringe Pump for Iodine 1131 Tositumomab infusion

1094 J. Lead shielding for use in the administration of the therapeutic dose

1095

1096 Tosltumomab Infusion:

1097 (See Figure 1 in the 'Workbook for Dósimetr Methodology and
1098 Administrtion sei-up. for diagrammatic ilustration of the configuration of
1099 the infusion set components.)

1100 1. Attach a primary IV infusion set (Item B) to the 0.22 micron in-line filter set
1101 (Item A) and a 100 mL bag of sterile 0.9% Soium Chloride for Injecon,
1102 USP (Item C).
1103 2. After priming the primary IV infusion set (Item B) and filter set (Item A),
1104 connec the infusion bag containing 450 mg Tositumomab (50 mL) via a
1105 . sendary IV Infusion set (Item D) to the primary IV infusion set (Item B) at
11.06 a port distal to the 0.22 micron in-line filter. Infuse Tositumomab over 60
1107 minutes.
1108 3. After completion of the Tositumomab infusion, disconnect the secndary
1109 IV infusion set (Item D) and flush the primary IV infusion set (Item B) and
1110 the IV filter set (Item A) with sterile 0.9% Sodium Chloride for Iiijection,
1111 USP. Discard the Tositumomab bag and secndary iV infusion set.

1112 Iodine 1131 Tosltumomab Therapeutic Infusion:

1113 (See Figure 2 in the "Workbook for Dosimetry Methodology and
1114 Administration Set-Up. for diagramatic ilustration of the configuration of
1115 the infsio set components.)
1t16

1117 1. Appropriate shielding should be use in the administration of the
1118 therapeutic dose.

Corlxa Con: BEXGD (Tosltumomb, io 1131 Tosltumomab)BLA STN 12511 ".
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2. The therapeutic dose is delivered in one or more 60 mL syringes.

3. Connec the extension set (Item E) to the 3-way stopcok (Item F)., .
4. Connec the 50. mL bag of sterile 0.9% Soium C~loride for Injection, USP

(Item ,G) to a sendary IV infusion set (Item D) and conr'ec the infusion
set to the 3-~y stopco (Item F). Prime the secndary IV infusion set

(Item D) and the extensian set (item E). Connect the extension set (Item. .
E) to a port in the primary IV infusion set (Item B), distal to the filter.

(Note: You must use the same primary infusion set (Item B) and IV filter
set (Item A) with pre-wetted filter th~t was used for the Tositumoiiab

infusion. A change in filter can result in loss of up to 7% of the Iodine I

131 Tositumomab dose.)

5. Attach the syringe filled with the Iodine 1131 Tositmomab to the 3-ay
stopCok (Item F).

6. Set syringe pump to deliver the entire therapeutic dose of Iodine I 131
Tositumomab over 20 minutes. (Note: if more than one syringe is
required, remove the syringe and repeat steps 5 and 6.)

7. After completion of the infusion of Iodine 1131 Tosltumomab, close the
stopcok (Item F) to the syringe. Flush the seondary IV infusion set (Item
D) ancl the extension set (Item E) with 0.9% Sodium Chloride from the 50
mL bag of sterile, 0.9% Soium Chloride for Injection, USP (Item G).

8. After the flush, discnnec the extension set (Item E), 3-way stopco
(Item F) and syringe. Disconnec the primary IV infusion set (Item B) and
in-line filter set (Item A). Detenniiie the cobined residual actity of the
syringe(s) and Infusion set components (stopcok, extension set, primary
infusion set and in-line filter se) by assaying these items in a suitable
radioactvity calibration system Immediately following completion of
administration of all components of the theraeutic step. Calculate. and
rer~ the dose delivered to the patient by subtracting the residual activity
in the syringe and infsion set components from the activit of Iodine I 131
Tositumomab in the syringe prior to infusion.

9. Discrd all materials use to deliver the Iodine 1131 Tositmomab (e.g.,
syringes, .vials, In-line filter set, extension set and infusion sets) in
acrdance with locl, state, and federal regulations governing radioacte
and blohazardous waste.

Cortxa Corpraion: B&XXARGD (Tosltumomab, Iodine i 131 Tosltumomab)
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1155 DOSIMETRY

1156 The following secons describe the proceures for image acquisiton for
1157 collecon of dosimetr data, interpretation of biodistrbution images,
1158 calculation of residence time, and calculation of actiity hours. Please read
1159 all sections carefully.

1160
1161 IMAGE ACQUISITON AND INTERPRETATION

1162 Gamma Camera and Dose Calibrator Procedures

1163 Manufacturer-specc quality control proceure should be followed for the
1164 gamma cameracoputer system, the collmator, and the dos calibrator.
1165 Less than 20% variance between maximum and minimum pixel count values
1166 in the useful field of view is acptable on lodine-131 intrinsic flood fields and
1167 variabilit -c10% is preferable. lodine-131-specic camera uniformit
1168 correcions are ~trongly r~mmended, rather than applying lower energy
1169 corrtion to the lodine-131 window. Camera extrinsic uniformit should. be.

1170 assese at least monthly using 99c or 57CO as a sourc wih imaging at the
1171 approriate window.

1172 Additonal (non-rtine) quality contrl proures are required. To assure
1173 the accra and precsion of the patient total body counts, the gamma
1174 camer must undergo validation and daily quality control on each day it is.
1175 use to collec patient images.

1176
1177
1178 Use the same setup and region of interest (ROI) for calibration, determination
1179 . of baground, and whole body patient studies.

1180 Gamma Camera Set-Up

1181 The same camera, collmator, scnning spee, energy window, arid setup
1182 must be use for all studies. The gamma camera must be capable of whole
1183 body .imaging and have a large or ext large field of View with a digital
1184 interfce. It must be equipped wih a parallel-hole collimator rated to at least
1185 364 keV by the manufacturer with a septal penetrtion for IOOlne-131 of -c7%.
1186 The camera and computer must be set up for scnning as follows:
1187

Corxa Corøn BEX8 (Tosltuomab, Iodne i 131 TosJtomab)
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. Parallel hole collmator rated to at least 36 keV wih a septa peetrtion
for lodine-131 of ~7%

. Symmetrc window (20-25%) centered on the 364 keV photo peak of
lodine-131 (314-14 keV)

. Matnx: appropriate whole body matrx

. Scanning speed: 10-30 cmminute

Counts from Calibrated °Sourcè for Qualit Con~1

Camera sensitivit for lodine-131 must be determined each day.
Determination of the. gamma camera's sensitivity is obtained by scnning a

calibrated activit of lodine-131 (e.g., 200-250 i.Ci in at least 20 mL of saline
within a sealed pharmaceutical vial). The raioactiit of the lodine-131

sourc is first determined using a NIST -traeable-librated clinical dose

calibrator at the lodine-131 settng.

Background Counts

The background count is obtained. from a scn with no radioacte. source.

This should be obtained following the count of the calibrated source and just

prior to obtaining the patient count.

If abnormally high background counts are measured, the source should be .

identif~ and, if possii)le, reoved. If abnormally low bacground counts are
measure, the camera energy window setting and collmator should be

veried before repeating the background counts.

The counts per i.Ci are obtained by dividing the bacground-crrected source

count by the"calibrated actvity for that day. For a speifc camera and
collmator, the counts per i.Ci should be relatiely constant. When values
vary more than 10% from the established ratio, the reason for the discrepancy

should be ascertined and correced and the source count repeated.

Patient Total Body Counts

The source and background counts are obtained first and the camera

sensitivit (i.e., constant conting efciency) is established prior to obtaining
the patient count. The same retangular region of interest (ROI) must be

Coru coron; BEXe (Tosltumomab, lodnel131 Tosltmoab)B~S~1ao11 .

\,



1219
1220

1221

1222
1223
1224
1225
1226

1227

1228
1229

1230
1231

1232
1233

1234

.1235
1236
1237
12~8

1239
1240.
1241

1242
1243

1244
1245
1246
1247

1248
1249

Iabeilg\pedlabeltexdoc Pag 45

use for the whole bod counts, . the quality control counts of the raioactive
sòurc, and the background counts.

Acquire anterior and posterior whole body images for gamma camera counts.

For any partcular patient, the same gamma camera must be u~ for aU
scans. To obtain p.roper counts, extemities must be included in the images,

and arms should not cross over the body. The scns should be centered on

the midline of the patient. Recrd the time of the start of the radiolabeled
dosimetric infusion and the time of the start of eac count acquisition.

Gamma camera counts will be obtained at the three imaging time points:

· Count 1: WIin an hour 01 end 01 the Infsion of the Iodine I 131
Tositumomab dosimetrc dose prior to patient voiding. .

· Count 2: Two to 4 days.after administration of the Iodine 1131
Tositumomab dosimetrc dose and immediately followii'g patient voiding.

· Count 3: Six to 7 days after the administration of the Iodine I .131
Tositumomab dosimetric dose and immediately following patient voiding.

Asment of Blodlstbutlon of Iodine 1131 Tosltumomab

The biodistribution of Iodine 1131 Tositumomab should be assessd by

deterination of total bod residence time and by visual examination of whole

boy camera images from the first image taken at the time of Count 1 (within
an hour of the end of the infusion) and .frm the secnd image taken at the

tie of Count 2 (at 2 to 4 days after administrtion). To resolve ambiguities,

an evaluation of the third image at the time of Count 3 (6 to 7 days after

administration) may be necssry. Ifeither of these methods indictes that
the biodistrbution is altered, the Iodine 1131 Tositumomab therapeutic dose

should not be administered.

Expeced Biodistribution

· On the firstimaging timepoint: Most of the acvity is in the blood pol

(heart and major blood vessls) and the uptae in normal liver and spleen
Is less than in the heart.

· On the send and third imaging tlmepoints: The activty in the bloo pool
decreases significantly and there is decreased accumulation of actvity in

Corlu Corporation: BEXe CTosltomab, lodnel131 Tosltomab)
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normal.ilver and splee. Images may show uptake by thyroid, kidney, and

urinary bladder and minimal uptake in the lungs. Tumor uptake in soft

. tissues and in normal orans is seen as areas of increased intensity.

Results Indicating Altered Biodistribution
e On the first imaging timepoint: If the blood pool is not visualized or if there

is difse, intense trar uptake in the liver and/or spleen or uptake

suggestive of urinary obstruction the biodlstbution is altered. Diffuse lung

uptake greater than that of blood pool on the first day represents altered

biodistribution.
. .

e On the secnd and third imaging timeplnts: uptake suggestive of urinary

obstructon and diffuse lung uptake greater than that of the blood pool

repr~sent altere biodistribution.
e. Total body residence times of less than 50 hours and more than 150 hours.

CALCULATION OF IODINE-131 ACTIVITY FOR THE THERAPEUTIC

DOSE

There are two options for calculation of the lodine-131 acvity for the
therapeutic dose. The deried values and "calculation of the therapeutic dose

may be determined manually (see Workbook for Dosimetr Methodology
and Administration Set-upl or calculated automatically using the Corixa
proprietary softare proram (BEXR Patient Management Templatesl. The
following describes in greater detail the stepise method for manual

determination of the lodine-131 activity for the therapeutic dose.

Reslde"ee Time (hr)

For each time point, calculate the background coected total body count at

each timepoint (defined as the geometrc mean). The following equation is

used:

Geometrc mean of aounts. ~(C" -Cø,,)(Cp -CBP)

In this equation, CA = the anterior counts, CSA = the ante~or background

counts, Cp= the posterior counts, and Cap = the poserior background counts.

Corxa corpraon: BEXR. (Tosltumomab, loclnel131 Tosltomab)
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1284 Once the geometnc mean of the counts has been calculated for each of the 3
1285 timepolnts, the % injeced actvit remaining foreach timepolnt Is calculated
1286 by dividing the geometnc mean of the counts from that timepoint by the .
1287 geometnc mean of the counts from Daý 0 and multiplying by 100.
1288

1289 The reidence time (h) Is then deterined by plotting the time from the start of
1290 infusion and the % injeced acti values for the 3 Imaging timepolnts on
1291 . Graph 1 (see Worksheet UDetennlnatlon of Residence Time- in the

1292 uWorkbok for Doslm.tr Methodology and Administration Set-Up.
1293 supplied with Dosimetrc Dose. Packging). A best.fit line is then dran frm
1294 100% (the pre-plotted Day 0 value) through the other 2 plotted points (if the
1295 line does not inters the tw points, one point must lie above the best-fit line
1296 and one point must lie below the best-fi line). The residence time (h) isread
1297 from th~ x-ais of the graph at the point where the fitted line Interss with
1298 the honzontal 37% injected actity line.

1299

1300 .Activlty Ho~rs (mCI hr)

1301 .In order to determine. the actity hours (mei hr), look up the patients

1.302 mamum effectve mass denved from the patients sex and height (se
1303 Worsheet uDetennlnaon of Maximum Effective Mas. in the uWorkbook
1304 for Doimetr Methodology and Administration Set-Up. supplied with

1305 Dolmetnc Dose Packaging). If the patient's aëtal weight is less than the
1306 maximum effective mass, the actual weight should be used in the. activity
1307 hours table (see Worksheet nDetennlnation of Actiit Hours. in the
1308 uWorkok for Dosimetry Methodology and Administration Set-Up.
1309 supplied with Dosimetric Dose Packaing). If the patlenfs acual weight is
1310 greater than the maximum effecive mas, the mass from the worksheet for
1311 UDetennlnaton of Maximum Effective Mas. should be used.

1312 Calculation of lodine-131 Actvity for the Therapeutic Dose

1313 The followng equation is used to calculate the activity of IOOine-131 required
1314 for delivery of the desired total bo dose of radiation.

1315
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IOOln8-131 Actiit (mCI). Actit Hours (mCI hr) x Desir Total Bo Do (cGy)
Resience Time (hr) 75 cGy

HOW SUPPLIED

TOSITUMOMAB DOSIMETRIC PACKAGING

The components of the dosimetnc step wil be shipped ONLY to indivduals

. who are participating in the certifcation program or have been certifed in the

preparation and administration of the BEXR therapeutic regimen. The
components are shippe from separate sites; when ordenng, ensure that the

components are scheduled to arre on the same day. The components of
the Tositumomab Dosimetrc Step Include:

1. Tositumomab: Two single-se 225 mg vials (16.1 mL) and one single-use
35 mg vial (2.5 mL) of Tositumomab at a protein concentrtion of 14 mglmL.

supplied by McKesson BioServces.

NDC 67800-101-31

2. Iodine 1131 Tositumomab: A single-use vial of Iodine 1131 Tositumomab

within a lead pot, supplied by MDS Nordicn. Each single-use v!al Contains
not Jess than 20 mL of Iodine 1131 Tositmomab at nominal protein and
actvity concentraons of 0.1 mglmL and 0.61 "'CVmL (at calibraion),
respectivel. (Refer to the product speccation shet for the lot-specfic
protein concentration, activty concentration, total acivity and expiration date.)

NDC 67800-111-10

TOSITUMOMAB THERPEUTIC PACKAGING

The components of the therapeutic step wil be shippe ONLY to individuals

who arè participating in the certifcation program or have been certed in the
preparation and administration of the BEXR therapeutic regimen for an
individual patient who has completed the Dosimetc Step. The components of

the therapeuc step are shipped from sèparte sites; when ordenng, ensure
that the c~mponents are scheduled to arnve on the same day. The
components of the Tositumomab Therapeuti Step include:.

Corixa Corration: BEX~ (Tosltuomab, ione 1131 TosJtmomab)
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134 1. Tositumomab: Two single-use 225 mg vials (16.1 mL) and one single-use

1347 35 mg vial (2.5 mL) of Tositmomab at a protein cocentrtion of 14
1348 mglmL supplied by McKesson BioServices.

1349 NDC 67800-101-32

135Q. 2. Iodine i 131 Tositumomab: One or two single-use vials of Iodine I 131.
1351 Tositumomab wiin a lead pot(s), supplied by MDS Nordion. . Each s.ingle-

1352 use vial contains not less than 20 mL of Iodine 1131 Tositumomab at
1353 nominal protein and acivit concentrations of 1.1 mglmL and 5.6 mCilmL
1354 (at calibraon), respetively. Refer to the product specifcation sheet for
1355 the lot-specifc protein concentration, actvity cpncentration, total actiity
1356 and expiration date.

1357 NDC 67800-121-10

1358

1359 STABIUTY AND STORAGE .

1360 TOSITUMOMAB

1361 Vials of Tositumomab (35 mg and 225 mg) should be stored refrgerated at
1362 2°C-a°C (36°F-4F) prior to dilution. Do not use beyond expiration date.
1363 Pro~ect from strong light. DO NOT SHAKE. Do not freeze. Discard any
1364 unuse portons left in the viaL. .

1365 Solutions of diluted Tositumomab are stable for up to 24 ho~rs when store
1366 refrgerated at 2°c-°C (36°F-4°F) and for up to 8 hours at rom
1367 teiperature. However, it is recmmended that the diluted solution be stored

1368 refrigerated at 2°C-8°C (36°F-4°F) prior to administraton becuse it does
1369 not contain preservaties. Any unused porton must be discarded. Do not
1370 free solutions of diluted Tositmomab.

1371

1372 IODINE 1131 TOSITUMOMAB

1373 Store frzen In the original lead pots. The lead pot containing the product

1374 must be stored in a freeer at a temperature of -20°C or below until it is .
1375 removed fo thawng prior to administrtion to the patient. Do not use beyond
1376 the expiration date on the label of the lea pot.

Corxa Coraon: BEXR~ (Tosltumab, Iodine 1131 Tositab)
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1377 Thawed dosimetric and therapeutic doses of Iodine 1131 Tositumomab are
1378 stable for up to 8 hours at 2°e-°C (36°F-4°F) or at ro temperare.
1379 Solutions of Iodine 1131 Tositumomab ~i1uted for infusion contain no
1380 preservaties and should be stored refgerated at 2°e-°C (36°F-46°F) prior
1381 to administratión (do not freeze). Any unuse porton must be discrded
1382 acording tó federal and state laws.

1383
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Indication:

b(4)

Intended Population:
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minutes, followed by Iodine I 131

Tositumomab (containing 5.0 mCi
1-131 and 35 mg tositumomab)
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followed by Iodine I 131

Tositumomab containing the
activity of Iodine-131 calculated
to deliver 7 ScGy total body
irradiation and 35 mg
Tositumomab, administered
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treatment of patients with
CD20 antigen-expressing
relapsed or refractory, low
grade, follicular, or transformed
non-Hodgkin's lymphoma,
including patients with- --

.
Patients with CD20 positive,
follicular, non-Hodgkin's
lymphoma, with and without
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transformation, whose disease
has relapsed or is refractory to
chemotherapy.
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1 EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action

Currently, Bexxar is indicated for use in patients with low grade or transformed
follcular Non-Hodgkin's lymphoma, whose disease is refractory or has relapsed
following chemotherapy and Rituximab treatment. I recommend approval of this
application to expand the indication of Bexxar to include patients who are refractory to
chemotherapy alone and . not have received prior Rituximab therapy for their b(4)
low grade or transformed follcular lymphoma. This recommendation of approval is
under accelerated approval guidelines. based on the surrogate end point of response
rate. The response rates seen in the pivotal study and the supportive studies exceed
that which would be expected in chemotherapy refractory low grade or transformed
follcular lymphoma. The long response duration and the high percentage of complete
responses in the pivotal study and all the supportive studies 

suggest that the responses
to Bexxar are likely to predict clinical benefit in terms of surviva'i and/or symptom
improvement.

1.2 Recommendation on Post marketing Actions

No specific post-marketing recommendations related to this application are
deemed necessary. The sponsor of the application already has a study CCBX001-049
under way to confirm and further define the clinical benefits of the BEXR therapeutic
regimen compared to Rituximab. The protocol for Study CCBX001-049 was reviewed
and finalized under Special Protocol Assessment with FDAon 30 September 2003. This
is a multi-center, randomized Phase 3 comparison 

of Rituximaband BEXR in the
treatment of patients with relapsed follcular non-Hodgkin's B-celllymphoma. A total of
506 patients, approximately 253 per arm, wil be enrolled at sites in the United States
and Europe. As per the sponsor, the study was opened to enrollment in March 2004
and twelve U.S. and 5 European sites have been initiated 

or are completing IRB/EC
approvals. It should be noted that this study was also part of the post-marketing
commitment of the full approval of Bexxar that was granted for chemotherapy and
Rituximab refractory patients.

1.2.1 Risk Management Activity:

No specific risk management activity pertaining to this supplemental application
is deemed necessary. The sponsor is already following patients for long term adverse
events of myelodysplastic syndrome/acute leukemia in reference to the original
approval In June 2003.
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1.3 Summry of Clinical Findings

1.3.1 Brief Overview of Clinical Program

The primary data to support this expanded indication supplement comes from
muticentered single arm Study RIT -II~004, conducted in a patient population whose
lymphoma was refractory to chemotherapy. Eighty percent of patients had received
three or more prior chemotherapy regimens and all patients had experienced either no
response or progressed within 6 months of their last qualifying chemotherapy. All.
patients had multiple poor prognostic factors. The observed response rates and
duration of response in this study form the basis of the application. The response rates
and duration of responses were consistent through other 4 studies and bolster 

the
conclusions of the primary study. These include: Study CP-97-002, which formed the
basis for the original approval and the other supportive studies RIT-II-002, RIT-I-OOO

and RIT-IJ-001.

Data regarding adverse events were primarily obtained in 230 patients with non~
Hodgkin's lymphoma enrolled in five clinical trials using the recommended dose and
schedule. Data from the expanded access program, which included 765 patients, were
used to supplement the characterization of delayed adverse events of
myelodysplastic/myeloproliferative syndromes, development of Human Anti-Mouse
Antibodies (HAMA), and increase in TSH levels indicating clinical or subclinical
hypothyroidism.

During the submission to BLA STN 125011 on July 23, 2001, which resulted in
approval of Bexxar on June 27,2003 for its indication in patients with chemotherapy
and Rituximab refractory low grade and transformed low grade Non-Hodgkin'slymphoma, /

l \1\4)
)ø. Has based on findings of Study RIT-

002-004 and other supportive studies that also contributed to the basis of full approval
of Bexxar.

b(4)

~ ..
t "
6 \\\4)
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such time as a clinical benefit has been confirmed.
-- 2

æ III _ .ß¿zC

.
b(4)

1.3.2 Effcacy

The overall response rates seen in the pivotal study (RIT-II-004) of 47% and
response rate ranging from 49% to 64% among all the other studies exceed that which
would be expected in chemotherapy refractory low grade or transformed follcular
lymphoma. The long response duration (median 12 months; range 2 to 47 months) and
20% complete responses across the pivotal study and similarly high response durations
and complete response rates across all the supportive studies suggest that the
responses to Bexxar are likely to predict clinical benefi in the chemotherapy refractory
population regardless of whether they have received prior Rituximab therapy.

1.3.3 Safety

Data regarding adverse events were primarily obtained in 230 patients with non-
Hodgkin's lymphoma enrolled in five clinical trials using the recommended dose and
schedule. Data from the expanded access program, which included 765 patients, were .
used to supplement the characterization of delayed adverse events of
myelodysplastic/myeloproliferative syndromes, development of Human Anti-Mouse
Antibodies (HAMA), and increase in TSH levels indicating clinical or subclinical
hypothyroidism.

The safety aspects regarding the early toxicity due to Bexxar were reviewed at
the time of original application. Since all the five clinical trials which were used to
describe the earlier occurring adverse events due to Bexxar have been closed to
patient enrollment at least for approximately four years, the updated safety information
regarding delayed adverse events of myelodysplastic/myeloproliferative syndromes,
development of Human Anti-Mouse Antibodies (HAMA), and increase in TSH levels
indicating clinical or subclinical hypothyroidism were reviewed for this application.

Myelodysplastic syndrome (MDS) and/or acute leukemia were reported in 10%
(24/230) of patients enrolled in the clinical studies and 3% (20/765) of patients included
in expanded access programs, with median follow-up of 39 and 27 months,
respectively. Among the 44 reported cases, the median time to development of
MDSlleukemia was 31 months following treatment. Non-hematological malignancies
were also reported in 54 of the 995 patients enrolled in clinical studies or included in the
expanded access program. Approximately half of these were non-melanomatous skin
cancers. The remainder, which occurred in2 or more patients, included colorectal
cancer (7), head and neck cancer (6), breast cancer (5), lung cancer (4), bladder cancer
(4), melanoma (3), and gastric cancer (2). It should be noted that in thís group of heavily

7
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pretreated patients, who had received cytotoxic chemotherapy the background
incidence of secondary leukemia is high. The relative risk of developing secondary
malignancies in patients receiving the BEXR therapeutic regimen over the.
background rate in this population cannot be determined, due to the absence of
controlled studies.

Regarding hypothyroidism, from the 230 patients in the clinical studies, with a
median follow up period of 46 months, the incidence of hypothyroidism based on
elevated TSH or initiation of thyroid replacement therapy in these patients was 18% with
a median time to development of hypothyroidism of 16 months. Of the 765 patients in
the expanded access programs, with less rigorous follow up, the incidence of
hypothyroidism based on elevated TSH or initiation of thyroid replacement therapy in
these 455 patients was 13% with a median time to development of hypothyroidism of 15
months. Because of the radioiodine hypothyroidism is an expected and manageable
toxicity..

Regarding. immunogenicity, from the 230 patients in the clinical studies, 220
patients were seronegative for HAMA pr:or to treatment, and 219 had at least one post-
treatment HAMA value obtained. With a median observation period of6 months, a total
of23 patients (11 %) became seropositive for HAMA post-treatment. The median time
of HAMA development was 6 months. The cumulative incidences of HAMA
seropositivity at 6 months, 12 months, and 18 months were 6%, 17% and 21 %
respectively. Of the 765 patients in the expanded access programs, 758 patients were
seronegative for HAMA prior to treatment, and 569 patients had at least one post-
treatment HAMA value obtained. With a median observation period of 7 months, a total
of 57 patients (10%) became seropositive for HAMA post-treatment. The median time
of HAMA development was 5 months. The cumulative incidences of HAMA
seropositivty at 6 months, 12 months, and 18 months were 7%,12% and 13%,
respectively. It should be noted that development of HAMA response is an integral
aspect of the murine antibody therapy. The label contains adequate description of this
adverse event.

1.3.4 Dosing Regimen and Administration

There has been no change in dosing regimen and administration as a result of
this supplemental application.

1.3.5 Drug-Drug Interactions

No formal drug interaction studies have been performed. Due to the frequent
occurrence of severe and prolonged thrombocytopenia, the potential benefits of
medications that interfere with platelet function and/or anticoagulation should be
weighed against the potential increased risk of bleeding and hemorrhage.

8
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1.3.6 Special Populations

Iodine 1131 Tositumomab (a component of the BEXR therapeutic regimen) is
contraindicated for use in women who are pregnant. The safety and effectiveness of the

BEXR therapeutic regimen in children have not been established. Clinical studies of
the BEXR therapeutic regimen did not include suffcient numbers of patients aged 65
and over to determine whether they respond differently from younger patients.

APPEARS THIS WAY
ON ORIGINAL

9
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2 INTRODUCTION AND BACKGROUND

The data contained in this submission are the same as in the original application
except for updated safety information primarily for delayed adverse.events and
additional investigator assessed response assessments of the study in primary support
of this application (RIT-II-004). An extensive review ofthe studies was conducted during
the review of the original application. Information directly relevant to the expanded
indication and updated information forms the primary thrust of this review.

2.5 Presubmission Regulatory Activity

During the submission to BLA STN 125011 on July 23,2001, which resulted in
approval of Bexxar on June 27, 2003 for its indication in patients with chemotherapy
and Rituximab refractory low grade and transformed low grade Non-Hodgkin'sI~mph~~, bl4)

- was based on findings of Study RIT-
002-004 and other supportive studies that also contributed to the basis of full approval
of Bexxar.

b(4)

.. bl4)

-
æ

regimen. The goal of that meeting was agreement on the appropriate path
for approval of an additional indication to supplement the current
indication. At that meeting, agreement was reached on the
contents of this effcacy supplement.

b(4)
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5 CLINICAL PHAMACOLOGY

The proposed updated label contains the following additional statement in the
Pharmacokinetics/Pharmacodynamics section regarding the total body effective half-life
of 1131 Tositumomab:

The median total body effective half-life, as measured by total body gamma
camera counts, in 980 patients with NHl was 67 hours (range: 28-115 hours).

For the review of the supportive data for addition of the above statement, please see Dr.
Rajpal's review. -

6 INTEGRATED REVIEW OF EFFICACY

6.1 Expanded Indication Sought in this application:

Bexxar is currently indicated for treatment of patients with CD20 positive,
follcular NHl, with and without transformation, whose disease is refractory to Rituximab
andhas relapsed following chemotherapy. The proposed new indication following this
application is as follows:

6.1.1 Methods b(4)

The data contained in this submission are the same as in the original application
except for updated safety information particularly in regards to the delayed effects and
additional investigator assessed response assessments. An extensive review of all the
studies was conducted during the original application review and approval. Information
directly relevant to the expanded indication and updated information forms the primary
thrust of this review.

The primary data to support this expanded indication supplement comes from
Study RIT-II-004, conducted in a patient population whose lymphoma
was refractory to chemotherapy. Eighty percent of patients had received
three or more prior chemotherapy regimens and all patients had
experienced either no response or progressed within 6 months of their last
qualifyng chemotherapy. All patients had multiple poor prognostic factors. The
observed response .rates and duration of response in this study form the basis of the
application. The response rates and duration of responses were consistent through
other 4 studies and bolster the.èonclusions of the primary study. Theseinclude: Study

11
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CP-97 -002, which formed the basis for the original approval and the other supportive
studies RIT-II-002, RIT-I-OOO and RIT-II-001.

6.1.2 General Discussion of Endpoints

For the purposes of this review and the basis of recommendation for accelerated
approval the end points of response rates and durations were utilzed. Although the
sponsor also conducted and submitted analysis based. on comparison of response to
Bexxar with the patients' response to last qualifying chemotherapy, such analysis does
not form the basis of this reviewets recommendation for approvaL. Using the patient's
prior response as a comparator to response to Bexxar has the obvious flaw of selecting
patients who did not respond 'satisfactorily to prior regimen, since they would not have
been treated with Bexxar otherwise. The protocol entry criteria also 

defined refractory to

chemotherapy as response of six months or less. Also, there is a general tendency
among practicing physicians to treat the patients with the same regimen of
chemotherapy if there was a prolonged response initially and such patients would not
have been even considered for treatment with Bexxar.

Response rate and duration are reasonable surrogate endpoints as second and
third line therapies to predict meaningful clinical benefit 

and have been routinely used in
making regulatory decisions with other products (e.g. Zevalin). The sponsor employed
an independent review panel consisting of radiologists and medical oncologists to
minimize bias in interpretation of the results of this and the other supportive studies. The
charter of the MIRROR panel (masked randomized radiology and oncology review
panel) was reviewed previously during the original submission. In brief, the MIRROR
Panel was composed of two radiologists and two oncologists. All were board certified in
their respective disciplines. The panel reviewed both patient radiographs and patient
medical notes, while masked to the investigators' assessments of response. Effcacy
endpoints include response rate, complete response rate, duration of response and time
to progression based on the MIRROR Panel independent review assessment. The
independent review process was coordinated by an independent CRO. The
representative from the CRO faciltated the review process and ensured appropriate
masking of tbedataand completion of the CRFs.

Besides providing the MIRROR panel data submitted with the original
application, the sponsor has also provided updated data with investigators' assessment
after the last MIRROR panel review for Study RIT-Ii-004.

6.1.3 Study Design

The primary effcacy studyRIT-II-004 was a single arm study in patients who had
relapsed or were refractory to chemotherapy. The title of this Study (RIT-II-004) was

12
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Multcenter, Pivotal Phase 3 Study of lodine-131 Tositumomab (Murine)
Radioimmunotherapy for Chemotherapy.:Refractory Low-Grade B-Cell Lymphomas and
Low-Grade Lymphomas That Have Transformed to Higher Grade Histologies.

The study was a multicenter trial that enrolled patients from 22 November 1996
through 06 March 1998. The sponsor has submitted all patient visit data through 01
March 2004. The median follow-up was 30.1 months (range: 0.5-86.5 months).

The primary effæcy endpoint of the study was the comparison, as assessed by
the Masked Independent Randomized Radiology and Oncology Review (MIRROR)
panel, of the number of patients having a longer duration of response on Iodine 1131
Tositumomab therapeutic regimen (Iodine 1131 Tositumomab) to the number of
patients having a longer duration of response on their last qualifyng chemotherapy
regimen. Secondary effcacy endpoints were the Investigator-assessed response rates,
complete response rates, time to progression, and time to treatment failure. The
comparison of the response rate and time to treatment failure following Iodine 1131
Tositumomab with the response rate and the time to treatment failure following the last
qualifying chemotherapy regimen were additional secondary effcacy endpoints. Quality
of life, safety, and survval were also secondary endpoints. In addition, as requested by
the FDA in October 1999, the MIRROR panel review was expanded to include effcacy
evaluations of the secondary effæcy endpoints. Secondary endpoints of response;
confirmed response; complete response; confirmed complete response; duration of
response; duration of response for confirmed responders, complete respònders, and
confirmed complete responders; time to progression; and time to progression for
responders following Iodine 1131 Tositumomab and the comparison ofthese endpoints
with those following the last qualifying chemotherapy were added to the Protocol. RIT-II-
004 Analysis Plan. Patients continue to be followed by the Investigators for long-term
effæcy and safety. Long-term effcacy has been incorporated in this submission by
supplementing the MIRROR Panel assessments with Investigator assessments for
those patients who were assessed to be in ongoing response attheir last MIRROR
Panel assessment.

As stated in this review under discussion of endpoints, the recommendation of
this reviewer is based on response rate and response duration assessments and for
reasons stated, does not rely on comparison to the patients response to last
chemotherapy.

This study was designed to enroll 60 evaluable patients (Le., patients who
received at least part of the dosimetric dose). A total of 61 patients were enrolled in this
study resulting in 60 evaluable patients; 1 patient withdrew consent prior to receiving
study drug. The results of this study adequately supported by other studies in similar
patient population and having similar findings regarding response rate and duration form
the basis of this reviewets recommendation.

13
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The diagnosis and the main criteria for inclusion in the study are outlined below
and form the framework for generalization to the indicated population:

1. Patients must have a histologically confirmed initial diagnosis of low grade non-
Hodgkin's B-cell lymphoma or low-grade lymphoma that has transformed to
intermediate- or high-grade histology (as defined in the International Working
Formulation, IWF).

2. Patients must have evidence that their tumor tissue expresses the CD20 antigen.
3. Patients must have been treated with at least two different regimens of qualifying

chemotherapy on separate occasions and have progressed on, failed to achieve
an objective response (CR, CCR, or PR) on, or relapsed/progressed within 6
months after completion of the last qualifyng chemotherapy regimen. Patients.
must have objective evidence of progression or failure to respond. Patients
receiving additional therapy (such as steroids or a non-qualifyng chemotherapy)
after their last qualifying chemotherapy must have failed to achieve an objective
response (CR, CCR, or PR) or progressed within 6 months of completion of thistherapy. .

4. Patients must have adequate renal and hepatic function and a performnce
status of at least 60% on the Karnofsky Performnce Scale and an anticipated
survival of at least 3 months.

5. Patients must have an absolute granulocyte count ;:1500/mm3 and "a platelet
count ;:100,OOO/mm3 within 14 days of study entry.

6. Patients must have bidimensionally measurable disease. At least one lesion
must be ~2 x 2 cm. They must also have adequate written documentation of type
and response to prior chemotherapy regimens. .

7. Patients who have low-grade non-Hodgkin's lymphoma which has transformed to

a higher grade histology must have been treated with a prior therapy for
intermediate-grade lymphoma. Rebiopsy of the patient's lymphoma to rule-out
transformation and to confirm low-grade histology was required only for those
patients who have not received appropriate prior therapy for intermediate-gradelymphoma. .

8. Patients must have S25% of the intratrabecular marrow space involved by
lymphoma in bone marrow biopsy specimens as assessed.microscopically at
study entry. Verification of bone marrow status is required within 42 days of initial
study entry. Bilateral posterior iliac crest core biopsies are required if the
percentáge of intratrabecular space involved exceeds 10% on a unilateral biopsy.
The mean of bilateral biopsies must be no more than 25%.

14
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6.1.4 Effcacy Findings

The effcacy findings of the primary study RIT-II-004 are described in the
beginning of this section. There are supplemented by results from the other supportive
studies and are presented and discussed at the end of this section. A complete study
report for these and the other four studies was included in the review of the original
application.

STUDY RIT .11.004:

A total of 61 patients male and female patients with histologically confirmed,
chemotherapy refractory, low-grade or transformed low-grade NHL were enrolled in this
study. One patient withdrew consent before receiving therapy culminating in 60
evaluable patients. The complete inclusion/exclusion criteria as stated in the protocol
were:
Inclusion Criteria

1. Patients must have a histologically confirmed initial diagnosis of low-grade non-
Hodgkin's B-cell lymphoma (according to InternationalWorking Formulation fqr
Clinical Usage A, B, and C) or low-gradelymphoma that has transformed to
intermediate- or high-grade histology. The following low-grade histologies were to
be included: small lymphocytic (with or without plasmacytoid differentiation);
follcular, small-cleaved; and follcular, mixed small-cleaved and follcular large
cell (..50% large cell component).

2. Patients must have evidence that their tumor tissue expresses the CD20 antigen.
Immunoperoxidase stains of paraffn-embedded tissue showing positive reactivity
with L26 antibody or immunoperoxidase stains of frozen tissue showing positive
reactivity with Tositumomab or similar commercially available b(4)
CD20 antibody (greater than 50% of tumor cells are positive) or evidence of
CD20 positivity by flow cytometry (greater than 50% of tumor cells are positive)
are acceptable evidence of CD20 positivity. Testing of tumortissue from any time
in the course of the patient's disease was acceptable.

3. Patients must have been treated with at least two different regimens of qualifyng
chemotherapy on separate occasions and have progressed on, failed to achieve
an objective response (CR, CCR, or PR) on, or relapsed/progressed within 6
months after completion of the last qualifyng chemotherapy regimen. Patients
must have objective evidence of progression or failure to respond. Patients
receiving additional therapy (such as steroids or a non-qualifying chemotherapy)
after their last qualifying chemotherapy must have failed to achieve an objective
response (CR, CCR, or PRJ or progressed within 6 months of completion of this
therapy.

4. Patients must.have a performance status of at least 60% on the Karnofsky
Performance Scale and an anticipated survval of at least 3 months.

5. Patients must have an absolute granulocyte count ~1500/mm3 and a platelet
count ~100,000/mm3within14 days of study entry. These blood counts must be
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sustained without support of hematopoietic cytokines or transfusion of blood
products.

6. Patients must have adequate renal function (defined as serum creatinine c:1.5 x
upper limit of normal (ULND and hepatic function (defined as total bilrubin c:1.5 x
upper limit of normal and hepatic transaminases (AST and AL T) c:5 x upper limit
of normal).

7. Patients must have bidimensionally measurable disease. At least one lesion
must be ~2 x 2 cm.

8. Patients must have written documentation (Le., copies of original mediæl notes
and radiographic reports from referring physician) that includes: 1) the agents
which comprised their last qualifyingchemotherapy regimen, 2) the number of
courses of their last qualifying chemotherapy regimen, 3) the start and stop dates
of their last qualifyng chemotherapy regimen, 4) whether the patient responded
to their last qualifying chemotherapy regimen, 5) if the patient responded, the
date of first response, and 6) the date that stable disease or progressive disease
occurred. In addition, the same written documentation must be provided for any
non-qualifyng chemotherapy that was administered after the last qualifyng
chemotherapy regimen. This written documentation must be provided to the
Sponsor along with the eligibilty checklist. Prior to enrollment, this information
underwent independent review to determine if the documentation is adequate. In
addition, all available radiographic evidence of their disease status at baseline, at
best response (if applicable), and at progression from the patient's most recent
qualifying chemotherapy regimen and, if appliæble, baseline,atbest response,

and at progression for any non-qualifying regimens that were administered after
the last qualifying regimen must be sent to ~ beforebl4)
a patient is enrolled. Evaluations which constitute evidence of progression after
the last chemotherapy may also be used as the baseline for this study.

9. Patient.s must be at least 18 years of age.

10. Patients must give written informed consent and sign (an) approved informed
consent formes) prior to study entry.

11. Patients who have low-grade NHL that has transformed to a higher grade
histology must have been treated with a prior therapy for intermediate-grade
lymRhoma. Rebiopsy of the patient's lymphoma to rule-out transformation and to
confirm low-grade histology was required only for those patients who have not
received appropriate prior therapy for intermediate-grade lymphoma.

Exclusion Criteria

1. Patients with more than an average of 25% of the intratrabecular marrow space
involved by lymphoma in bone marrow biopsy specimens as assessed
microscopiælly at study entry. Verifiætion of bone marrow status was required
within 42 days of initial study entry. Bilateral posterior ilac crest core biopsies
,were required if the percentage of intratrabecular space involved exceeds 10%
on a unilateral biopsy. The mean of bilateral biopsies must be no more than 25%.
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2. Patients who have received cytotoxic chemotherapy, radiation therapy,
immunosuppressants, or cytokine treatment within 4 weeks prior to study entry (6
weeks for nitrosourea compounds) or who exhibit persistent clinical evidence of
toxicity.

3. Patients with prior hematopoietic stem cell transplant following high-dose
chemotherapy or chemo/radiotherapy.

4. Patients with active obstructive hydronephrosis.
5. Patients with evidence of active infection requiring intravenous (iV) antibiotics at

the time of study entry.
6. Patients with New York Heart Association Class II or IV heart disease or other

serious ilness that would preclude evaluation.
7. Patients with prior malignancy other than lymphoma, except for adequately

treated skin cancer, in situ cervical cancer, or other cancer for which the patient
has been disease free for 5 years.

8. Patients with known HIV infection.
9. Patients with known brain or leptomeningeal metastases.
10. Patients who are pregnant or nursing. Patients of childbearing potential must

undergo a pregnancy test within 7 days of study entry and radiolabeled antibody
is not to be administered until a negative result is obtained. Males and females
must agree to use effective contraception for 6 months following the
radioimmunotherapy dose.

11. Patients with previous allergic reactions to iodine. This does not include reacting
to IV iodine-containing contrast materials.

12. Patients who were previously given any monoclonal or polyclonal antibodies of
any non-human species for either diagnostic or therapeutic purposes. This
includes engineered chimeric and humanized antibodies.

13. Patients who previously received radioimmunotherapy.
14. Patients with progressive disease within 1 year of irradiation arising in a field that

has been previously irradiated with more than 3500 cGy.
15. Patients who are receiving either approved or non-approved (through another

protocol) anti-cancer drugs or biologics.
16. Patients with de novo intermediate- or high-grade lymphoma.

Baseline Patient Demographics are shown below in the table. As shown, thirty-
six of 60 (60%) patients had low-grade NHL:smalllymphocytic lymphoma (4), follcular
small cleaved (21), and follcular mixed small cleaved and large cell (11); 23 of 60 (38%)
patients had transformed low-grade NHL: diffuse large cell lymphoma (8), diffuse mixed
lymphoma(6), follcular large cell lymphoma (4), diffuse small cleaved cell lymphoma(2),
and other transformed lymphomas (3). One of 60 (2%) patients had a denovo
intermediate-grade lymphoma (Le., mantle cell lymphoma). The patients had received a
median of four prior chemotherapy regimens (range: 2-13). Fifty-one of 60 (85%)
patients had received an anthracycline/anthracenedione containing regimen and 37 of
60 (26%) patients had received a f1udarabine containing regimen.
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Table: Baseline Demographics

Gender
Male
Female

.

38 (63%)
22 (37%)

Age (years): medan (range) 60 (38-82)

Time (months) since diagnosis
Medan (range) 53 (9-354)

PROGNOSTIC INICATORS

Stage Il disease

Grade
Low Grade
Transformed Low Grade
Interedate

Elevated LDH
Lymph node;;5 em
Bulk disease (:;500 g)
Bone marow involvement
B-syptoms

59(98%)

36 (60%)
23 (38%)
1 (2%)

26/59 (44%)
42 (70%)
23 (38%)
33 (56%)
15 (25%)

IPI

0-1
2
3
4-5

18/59 (31%)
22/59 (37%)
13/59 (10%)
6/59 (10%)

NUER OF PRIOR CHEMOTHRAIES

Medan (range) 4 (2-13)

INSTIGATOR BEST RESPONSE TO MOST RECENT CHEMO

CR, CCR
PR
SD
PD

2 (3%)
15 (25%)
23 (38%)
20 (33%)

DURATION (MONTS) OF RESPONSE TO MOST RECENT CHEMO

Medan (range) 3.4 (2-7)

Note: 1 patient had missing LDH value at baseline.
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As shown above, the median age of patients was 60 (range 38-82), the median
time from diagnosis to protocol entry was 53 months (range: 9-334), and the median
number of prior chemotherapy regimens was 4 (range 2-13).

Of the sixty one patients enrolled in the study, sixty patients received the
dosimetric dose and 58 of 60 patients completed both the dosimetric dose and the
therapeutic dose;1 patient (004-018-001) received the dosimetric dose but expired from
progressive disease prior to receiving the therapeutic dose, and 1 patient (004-015-005)
received the dosimetric dose but experienced an infusion-related adverse experience
during administration of the unlabeled Tositumomab portion of the therapeutic dose
resulting in termination of treatment prior to administration of the radiolabeled portion of
the therapeutic dose. The effcacy analysis was done on sixty patients. The application
contains MIRROR panel assessed response assessments based on review conducted
in November of 2001, and an additional confirmtory re-review in July 2002
of five patients. Investigator-assessed long-term response assessments continue to be
conducted for the ongoing responders. Patients, who were censored in ongoing
response at their last MIRROR Panel assessment, had their effcacy supplemented with
the Investigator assessments conducted after the last MIRROR Panel review. This
included two patients who were reported to have progressive disease 1-3 years
following treatment and six patients who continue in ongoing complete response. These
supplemented outcome data are referred to as the supplemented MIRROR Panel-
assessments were also provided in this application.

The analyses of primary effcacy endpoint as defined in the protocol (comparison
to the response to the last qualifyng chemotherapy are given below. However, for
reasons outlined in this review elsewhere, only the endpoints of response rate and
duration are used for this reviewer's recommendations regarding this application and
the analysis provided is not considered to carry weight.

.Patient-As-Qwn-Control: Duration of Response

Assessment
Supplemented MIRROR panel
MIRROR panel

Longer Duration

On Last Qualifying Chemotherapy On
Iodine 1131 Tositumomab

5
5

26
26

P-Value a

.:0.001

.:0.001

a McNema vs. 0.5
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The following table provides response rate and duration of patients on the study.

Efficacy Outcomes in Bexxar Clinical Study RIT -11-004

.

(n=60)
Overall Response

Rate 47%95% CI a (34%,60%)
Response Duration (mos)

Median 1295% CI a
(7,47).Range 2to47

Complete Response C
Rate 20%95% CI a (11%,32%)

Complete response'" duration
(mos)

Median 47
95% CI a (47, NR)
Range 9to47

a CI = Confidence Interval
b NR = Not reached, Median duration of follow up: Study 1 = 26 months; Study 2 = 30

months
C Complete response rate = Pathologic and clinical complete responses

APPEARS tHtS WAY

. 0" ORIGINAL
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Investigators continued to follow the eight patients with complete response in the
study after the last independent review panel assessment. The updated duration of
ongoing response as per investigators was reported to range from 42 to 85 months.

A brief description of the supportive studies with pertinent effcacy data is given
below. All these studies were reviewed during the original application and contained in
the previous review of that application.

Study CP-97-012

Clinical Study CP-97 -012, which formed the basis for approval of Bexxar in
chemotherapy and Rituximab refractory low grade and low grade transformed
lymphomas and were also reviewed before was a multicenter, single-arm study of 40
patients whose disease had not responded to or had progressed after at least four
doses of Rituximab therapy. The median age was 57 (range: 35-78); the median time
from diagnosis to protocol entry was 50 months (range: 12-170); and the median
number of prior chemotherapy regimens was 4 (range: 1-11). The effcacy outcome
data from this study, as determined by an independent panel that reviewed patient
records and radiologic studies, and which appear in the current label showed an overall
response rate of 68% ( 95% CI 51 % to 81 %) with a median duration of response of 16
months (range 1 + to 38+ months. The complete response rate in that study was 33%
with a 95% Ci of 19% and 49%.

Study RIT -1-000

Study RIT-I-OOO was a Phase 1/2 dose-escalation, single-arm, open-label, single-
center study of the safety, pharmacokinetics, dosimetry, and effcacy of Bexxar for the
treatment of patients with relapsed/refractory NHL (Le. low-, intermediate-, high-grade
and transformed low-grade) NHL. Fifty-nine patients were enrolled in the study.

Twenty-two patients in this study who were Rituximab-naïve and had follcular
non-Hodgkin's lymphoma with or without transformation were evaluated for effcacy.
For these 22 patients, the overall confirmed response rate was 64% (14/22; 95% CI of
41 % to 83%) with a median duration of response of 16 months (95% CI 4.6 to 59
months; range of 2.6 to 93.6 months). Nine patients had a confirmed complete response
with a median duration of response of 37 months (95% CI 13 months to infinity; range of
2.6 to 93.6 months).

Study RIT -11-001

Study RIT-II-001 was a single-arm, open-label, multicenter study of Bexxar in
patients with chemotherapy-relapsed or refractory low-grade or transformed low-grade
NHL. The primary objective of this study was to demonstrate that each independent site
could conduct whole-body dosimetry reproducibly and accurately. Additional objectives

/
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were to evaluate the effcacy and safety Bexxar in a multicenter study prior to initiation
of a pivotal triaL. Fort-seven patients were enrolled at seven sites.

The overall confirmed response rate was 49% (23/47; 95% CI of 34% to 64%)
with a median duration of response of 13 months (95% CI of 7.4 to 58 months; range of
1.4+ to 60+ months). Twelve patients (26%) had a confirmed complete response with a
median response duration of 58 months (range of 10 to 60+ months).

Study RIT .11.002 & Crossover

Study RIT-II-002 was a randomized, open-label, multicenter study that included
patients with chemotherapy-relapsed or refractory low-grade or transformed low-grade
NHL. Patients were required to be relapsed/refractory following 1-3 chemotherapy
regimens that included an anthracycline, anthracenedione or alkylating agent. The study
was designed to determine the incremental benefi of Bexxar to the unlabeled antibody
(Tositumomab) and to examine safety and effcacy. Patients received the standard
regimen of Tositumomab plus Bexxar (Bexxar), or the same regimen with an equal total
dose of antibody, but without the radioconjugated antibody (Bexxar).. Patients
randomized to Tositumomab were allowed to cross over and receive Bexxar following
disease. progression. The primary endpoint of the study was the comparison of
complete response rates between the study arm. Secondary endpoints included
overall response rate, duration of overall and complete response, progression-free
survival, and safety. Seventy-eight patients were enrolled. Forty-two patients were
randomized to receive Bexxar and 36 patients were randomized to receive
Tositumomab. Nineteen patients crossed over to receive Bexxar after progressing
following Tositumomab.

For the sixty-one patients (42 +19) that received Bexxar, the overall confirmed
response rate was 59% (36/61; 95% Ci of 46% to 71 %) with a median duration of
response of 13 months (95% Ci of 9.2 months to infinity; range of 1.7 to 57+ months).
Twenty-two patients (36%) had a confirmed complete response with a response
duration range from 4.6 to 57+ months (the median response duration was not
attained).

6.1.6 Efficacy Conclusions

The overall response rates seen in the pivotal study (RIT-II-004) of 47% and
response rate ranging from 49% to 64% among all the other studies exceed that which
would be expected in chemotherapy refractory. low grade or transformed follcular
lymphoma. The long response duration as described in the preceding section and the
high percentage of complete responses across the pivotal study and all the supportive
studies suggest that the responses to Bexxarare likely to predict clinical benefit in terms
of survival and/or symptom improvement in the chemotherapy refractory population
regardless of whether they have received prior Rituximab therapy.
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7 INTEGRATED REVIEW OF SAFETY

7.1 Methods and Findings

Data regarding immediate adverse events were pnmarily obtained in 230 patients
with non-Hodgkin's lymphoma enrolled in five clinical trials using the recommended
dose and schedule and had more rigorous early follow-up and laboratory
measurements. Data from the expanded access program, which included 765 patients,
were used to supplement thecharactenzation of delayed adverse events of
myelodysplastic/myeloproliferative syndromes, development of Human Anti-Mouse
Antibodies (HAMA), and increase in TSH levels indicating clinical or subclinical
hypothyroidism. The data from expanded access programs were not considered in
determining the acute toxicity of Bexxar becåuse of the vanabilty in the ngor of follow
up of those patients and because adequate number of patients from more rigorously
followed dinical studies were available. . .

The toxicity data for Bexxar were previously reviewed in detail.dunng the review
of the original application. Note that on 27 June 2003, Conxa received full approval to
market Bexxar for patients who were refractory to chemotherapy as well as Rituximab.
The safety data on clinical studies contained in that application were closed to accrual
for a considerable time during that submission as shown in the following table:

Study Date Accrual Date study closed to
Number Initiated enrollment
RIT-II-004 Nov 22,1996 March 6, 1998
CP-97-012 July 11, 1998 Nov. 19, 1999
RIT-II-002 Sept. 18, 1996 June 1, 2000
RIT-I-OOO April 24, 1990 Jan 17, 1996
RIT-II-001 Dec. 5, 1995 Nov. 20, 1996

For the reasons cited above, for this supplemental application, only delayed toxicity
effects are discussed and contain special focus on the incidence of myelodysplasia and
or acute myeloid leukemia, other secondary non-hematologic malignancies,
hypothyroidism, and immunogenicity. Two Post-marketing medwatch reports of fatal
anaphylaxis after this submission was received are also discussed under post-
marketing reports section. Incidence of hypothyroidism based On TSH elevation or
history of taking thyroid medications is descnbed under laboratory findings, while the
rest are discussed under respective subheadings.
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7.1.7 Laboratory Findings

Thyroid (TSH) Evaluation

The protocol-specified laboratoryTSH schedule was Baseline, Month 6 and
every 3 months up to year 2 (one year for RIT-II-001 ) for all the studies and additional
week 7 and week 13 for the study RIT-I-OOO and week 13 for the study RIT-II-002.

There were 947 patients (out of 995 patients in the Safety database) who had
TSH measured at baseline. Seventy four (74) of 947 (8%) patients had an elevated
TSH prior to the therapeutic dose, and an additional 37 (3%) patients had a history of .
thyroid medication. Thus 111 of 995 (11 %) patients had a history of hypothyroidism
prior to receiving their therapeutic dose. Of 873 patients who were euthyroid at entry,
592 (68%) had at least one post-treatment TSH value obtained. With a median
observation period of 34.5 months, 70 out of 592 patients (12%) became hypothyroid as
determined by elevated TSH and 83 patients (14%) had elevated TSH or started thyroid
medication. The median time to elevated TSH for these 70 patients was 12.8 months
(IQ range 6 - 26.7 months and range 1.8 to 76.3 months)

The cumulative incidences of hypothyroidism were 9.4% and 18.5% at 2 years
and 5 years respectively using Percent Elevated TSH Censored at the Last available
TSH Value ôr death for iSS Population n=995. These estimates do not account for
competing risks and overestimate the percent of patients who develop an elevated TSH.

Of the 592 patients who had at least one post-treatment TSH value obtained, 137
patients belonged to the study group (lSE). With a median observation period of 46.6
months, 19 out of 137 patients (14%) became hypothyroid as determined by elevated
TSH and 25 patients (18.4%) had elevated TSH or started thyroid medication. The
median time to elevated TSH for these 19 patients was 12.2 months (IQ range 5.5 -

30.4 months and range 2.5 to 76.3 months). New events when taken into account either
elevation of TSH or initiation óf thyroid hormone treatment have been observed up to
90 months post-treatment.

The cumulative incidences of hypothyroidism were 11.1 % and 19.3% at 2 years
and 5 years respectively using Percent Elevated TSH Censored at the Last available
TSH Value or death for ISE Population n=230. These estimates do not account for
competing risks and overestimate the percent of patients who develop an elevated TSH.
A summary for TSH is provided in Table 3.11 for the integrated effcacy population, the
expanded access population and the combined population.

/'
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Sumary for Hypothyroidism:
. Population

Expanded

Effcacy Access Overall

Assessment N=23 0 
N=765 N=995

No elevated TSH, no Rx at
Baseline 203 670 873

No. that had at lease one post tx
TSH value obtained 137 455 592

Median follow-up TSH (Months) 46 32.8 35

No. with elevated TSH 19 51 70

Median time in months to
elevation for elevated patients 12.2 14.5 12.8

.

No. with elevated TSH or stared 25 58 83

thyroid medication

Median months to elevation 15.8 14.5 15.3

Kaplan-Meier TSH Ratea

2-yearrate 11.1% 9.0% 9.4%

5-yearrate 19.3% 16.9% 18.5%
..

. .a based on elevated TSH or stared thyroid medication
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7.1.10 Immunogenicity

For assessment of immunogenicity of Bexxar, data were analyzed separately for
the 230 patients enrolled in clinical studies and 765 patients enrolled in the expanded
access programs. Analysis was also carried out on the entire safety population of 995
patients.

There were six (6) patients who had no baseline assessment for HAMA leaving
989 out of 995 patients in the safety dataset who were assessed for HAMAat the
baseline with 11 HAMA positive and 978 HAMA negative. Thus, one percent (11/989) of
the chemotherapy-relapsed or refractory patients included in the clinical studies or the
expanded access program had a positive serology for HAMA prior to treatment. Of the
978 patients who were seronegative for HAMA prior to treatment, 788 (81 %) had at
least one post-treatment HAMA value obtained (aeval=1).

Of the 788 patients who had at least one post-treatment HAMA value obtained, a
total of 80 patients (10%) became seropositive for HAMA post-treatment. The median
time for HAMA development was 172 days (95% Ci 97 to 169 days, IQ range 91 to 271
days and range 5 days to 3400 days). 45 of 80 (56%) patients converting to HAMA
positivity on or prior to Month 6 (183 days). Four patients converted to HAMA
seropositivity after 18 months.

Of the 788 patients who had at least one post-treatment HAMA value obtained,
219 belonged to ISE (n=230). 23 out of 219 (10.5%) became seropositive for HAMA
post-treatment. The median time for HAMA development was 189 days (95% CI - 48 to
198 days, IQ range 46 to 279 days and range 5 days to 3400 days). Eleven of 23.(48%)
patients converting to HAMA positivity on or prior to Month 6 (183 days). One patient
converted to HAMA seropositivity after 18 months. A summary for HAMA is provided in
Table 3.12 for the integrated effcacy population, the expanded access population and
the combined population.

APPEARS THIS WAY

ON ORIGINAL .
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Summary of HAMA
Population

ISE Expanded Access Overall
N=23 0 N=765

N=995
# HAA Negative at Baseline 220 758 978

(96%) (99%) (98%)
# At least one post tx ll value 219 569 788
obtained
Median month offollow-up for 5.7 6.7 6.2
patients with ::=1 post tx value
# ll positive post treatment 23 57 80

Median month for HAA + post 6.2 5.3 5.7
treatment patients8
6-month Kaplan-Meier Cunlative 6.0% 7.0% 6.9%
Incidence (HAA+) Rate
12-month Kaplan-Meier Cunlative 17.4% 12.1% 13.3%
Incidence (HAA+) Rate
18-month Kaplan-Meier Cumative 20.5% 13.3% 14.9%
Incidence (H+) Rate
8 Median months for ll + post treatment patents is for patients who were positive post

treatment.

7.1"11 Human Carcinogenicity

Human carcinogenicity from Bexxar was assessed separately for the more expected
complication of myelodysplastic syndrome/Acute Leukemia and for solid tumors. .

It should be noted that because of the high background incidence of secondary
malignancies in this heavily pre-treated patient population the precise contribution of
Bexxar in inducing second malignancies can not be determined. The incidences
reported here do not take into account any of the competing risks.

Secondary Leukemia and Myelodysplastic Syndrome (MDS)

The major long-term safety concern associated with radioimmunotherapy is
myelodysplasia (MOS) and associated acute leukemia. Patients treated with Bexxr
were followed for the development of MDS/AML from study entry or unti death or until
the data cutoff. Information was collected semiannually. Table 3.10 provides a summary
of the follow-up times, survival times and MDS/AML cases for the integrated effcacy
population, the expanded access population and the combined population.
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5 f th f II t . I t d MDS/AMLummaryo e 0 ow-up ImeS, surviva imes an cases
Population

Effcacy n=230 Expanded Access Overall n=995
n=765

Follow-up in Months
Median 38.9 27.5 29.1
IQ 29.5 - 71.8 12.2- 40.5 12.3 -44.4
Range 8.2 - 128.4 0.1- 65.3 0.1 -128.4

Surval in Months

Median 41.0 50.0 49.1
IQ 13.9- 128.5 13.3 - Not reached 13.8 -128.5
Range 0.2 -128.5+ 0.1- 65.3+ 0.1-128.5+

No.MDS/AM 24 (10.4%) 20 (2.6%) 44 (4.4%)

Time to MDSa (Months)
Median 34.2 30.6 31.1
IQ 21.1- 56.4 10.8 - 34.4 19.4 - 39.9

Range 0.03 -104.5 4.4 -47.7 0.03 -104.5

Kaplan-Meier Incidence
Rate ofMDSI AM 4.7% 1.6% 2.3%

2-yearrate 15.1% 5.9% 9.9%
5-yearrate

a Time to development ofMDS for patients who developed MDSandlor acute leuemia

As per the statistical review, the cumulative incidences noted in the bottom-most
row are based on Kaplan-Meier estimates. When using Kaplan-Meier estimates
different overall cumulative incidences can be obtained depending on whether the
overall cumulative incidences are based on integrating/averaging (using weights) the
subgroup cumulative incidences or are based on pooling the data of the subgroups. For
example, averaging the subgroup 5-year cumulative incidencesQf MDS/secondaiy
leukemia using the subgroup sizes as weights gives an overall 5-year cumulative
incidence of MDS/secondary leukemia of 8.0% ((0.151x230 + 0.059x765)/(230 + 765) =
8.0%), yet when pooling the data from these subgroups the calculated 5-year
cumulative incidence of MDS/secondary leukemia is 9.9%. Because Kaplan-Meier
estimates need not satisfy certain distributive properties, these cumulative incidence
estimates should be taken with caution.
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NON-HEMATOLOGIC MALIGNANCIES
A total of 65 malignancies were reported by 54 patients and are
summarized in the folloWing table.

Type of Malignancy

Total (Any Malignancy)

Skin Cancer

Basal Cell Carcinoma

Squamous Cell Carcinoma

Melanoma

NOS

Lung Cancer

NSCLC

Small Cell Carcinoma

Colorectal Cancer

Colon

Rectal (Squamous)

Bladder Cancer

Breast Cancer

Gastric Cancer

Prostate Cancer .

Head and Neck Cancer

Larygeal
Parotid

Tongue

Mucoepidermoid

Renal Cancer

Burkitt's Lymphoma

Other (Site Unspecified)

Squamous Cell Carcinoma

Omental Carcinoma (OvananfPentoneal)

Number of Patients

54 (5%)

13 0%)

9 (1%)

3 (.:1%)

4 (.:1%)

3 (.:1%)

1 (.:1%)

4 (.:1%)

3 (.:1%)

4 (.:l%)

5 (1%)

.2 (':P/o)

1 (.:1%)

1 (.:1%)

1 (.:1%)

2 (.:1%)

2 (.:1%)

1 (.:llli)

1 (~1°lo)

3 (~1°/o)

1 (~1%)

Five percent of the patients experienced a second malignancy after
drug administration. Approximately half of the malignancies were
non-melanoma skin cancers, either basal cell, squamous cell, or
unspecified.
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7.1.17 Postmarketing Experience

Between the marketing approval by FDA on 27 June 2003 and the data cut-off
date of 01 March 2004,67 patients were treated with the Iodine 1131 Tositumomab
therapeutic regimen in the commercial setting. Fivespontaneous reports of adverse
events occurred in the postmarketing setting for Iodine l 131 Tositumomab and were
included in the current submission. Three of these events were considered not serious
and included leg pain, headache and fever and muscle aches and pain. Two that were
considered serious included one report of anaphylaxis and one of nausea and vomiting.

Two additional reports of fatalities including one with clearcut anaphylaxis and
another with at least a contribution from allergic reaction were reported to the medwatch
after the data cut-off day and submission and hence not included in the submission and
are described briefly below:

PH (manufacturets control number TOS-000639) was a 65 year old male with
diagnosis of follcular lymphoma since August 2000, treated with various chemotherapy
regimens including, fJudarbine, mitoxentrone and dexamethasone (FND), Rituximab,
and several cycles of CHOP was found to have recurrent disease and was treated with
dosimetric dose of Bexxar on July 9, 2004. On - .. patient reported rash and

hives that were attributed to Lugol's iodine and the patient reæived Bexxar on "_
- Patient developed fatal anaphylactic reaction following the antibody portion of the
dose. Patient had history of allergy to Penicilin and had reactions following Rltuximab.
He also had a cardiac ejection fraction of 30% prior to treatment. Patient had a HAMA
titer done posthumously on blood drawn on - .. hat showed a titer of 199

(reference range 0-188) ng/ril.b(l)

b(6)

MOO (manufacturets control number TOS-000626) was a 77 year old female
patient with Stage" cutaneous diffuse large B-celllymphoma since September of 2001.
She was initially treated with CHOP. Patient subsequently developed cardiomyopathy
and congestive heart failure. IN April 2004, patient was found to have disease
progression and received dosimetric dose of Bexxar on 19 May, 2004. Patient was
admitted to hospital on . and found to have C. deffcile toxin in the stool and

treated for it. Her warfarin was held. On - _ patient developed rash over her
chest. On . "- she was treated with unlabelled portion of Bexxar and

developed hypotension, rash and bronchospasm. The infusion was stopped and then
restarted and completed. On receiving the labeled portion her respiratory status
worsened, she developed an embolism to the distal femoral artery. Approximately six
hours after the labeled portion of Bexxar she developed hypotension, hypoxia and
cardiac arrest and expired. A postmortem HAMA was negative.

Based on above reports, fatal anaphylaxis was included in the BOXED warning of the
revised label.
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7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of
Data, and Conclusions

Secondary Malignancies: Myelodysplastic syndrome 
(MDS) and/or acute leukemia

were reported in 10% (24/230) of patients enrolled in the c1iniæl studies and 3%
(20/765) of patients included in expanded access programs, with median follow-up of 39
and 27 months, respectively. Among the 44 reported æses, the median time to
development of MDS/leukemia was 31 months following treatment; however, the
cumulative rate continues to increase.

Additional non-hematological malignancies were also reported in 54 of the 995 patients
enrolled in cliniæl studies or included in the expanded access program. Approximately
half of these were non-melanomatous skin æncers. The remainder, which occurred in
2 or more patients, included colorectal æncer (7), head and neck cancer (6), breast
æncer (5), lung cancer (4), bladder æncer (4), melanoma (3), and gastric cancer (2).

It should be noted that in this group of heavily pretreated patients, who had received
cytotoxic chemotherapy the background incidence of secondary leukemia is high. The
relative risk of developing secondary malignancies in patients receiving the BEXR
therapeutic regimen over the background rate in this population cannot be determined,
due to the absence of controlled studies.

Hypothyroidism:

Of the 230 patients in the c1iniæl studies, with a median follow up period of 46 months,
the incidence of hypothyroidism based on elevated TSH or initiation of thyroid
replacement therapy in these patients was 18% with a median time to development of
hypothyroidism of 16 months. Of the 765 patients in the expanded access programs,
with less rigorous follow up, the incidence of hypothyroidism based on elevated TSH or
initiation of thyroid replacement therapy in these 455 patients was 13% with a median
time to development of hypothyroidism pf 15 months.

Beæuse of the radioiodine hypothyroidism is an expected and manageable toxicity..

Immunogenicily: Of the 230 patients in the clinicai studies, 220 patients were
seronegative for HAMA prior to treatment, and 219 had at least one post-treatment
HAMA value obtained. With a median observation period of 6 months, a total of 23
patients (11 %) became seropositive for HAMA post-treatment. The median time of
HAMA development was 6 months. The cumulative incidences of HAMA seropositivity
at 6 months, 12 months, and 18 months were 6%, 17% and 21 % respectively.Of the
765 patients in the expanded access programs,. 758 patients were seronegative for
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HAMA prior to treatment, and 569 patients had at least one post-treatment HAMA value
obtained. With a median observation period of 7 months, a total of 57 patients (10%)
became seropositive for HAMA post-treatment. The median time of HAMA
development was 5 months. The cumulative incidences of HAMA seropositivty at 6
months,. 12 months, and 18 months were 7%,12% and 13%, respectively.

In a study of 76 previously untreated patients with low-grade non-Hodgkin's lymphoma
who received the BEXR therapeutic regimen, the incidence of èonversion to HAMA
seropositivity was 70%, with a median time to development of HAMA of 27 days.

Development of HAMA response is an integral aspect of the murine antibody therapy.
The label contains adequate description of this adverse event. It should be noted that
the data reflect the percentage of patients whose test results were considered positive
for HAMA in an ELISA assay that detects antibodies to the Fcportion of IgG1 murine
immunoglobulin and are highly dependent on the sensitivity and specificity of the assay.
Additionally, the observed incidence of antibody positivity in an assay may be influenced
by several factors including samplè handling, concomitant medications, and underlying
disease. For these reasons, comparison of the incidence ofHAMA in patients treated
with the BEXR therapeutic regimen with the incidence of HAMA in patients treated
with other products may be misleading.

Anaphylaxis:

Based on the post-marketing reports of fatal although few incidences (three) of
anaphylactic reactions, discussed elsewhere in this review, this information is included
in the boxed warning section of the labeL.

8 ADDITIONAL CLINICAL ISSUES:

Please see Dr. Mary Andrich's review regarding nuclear medicine aspests of theapplication. .
9 OVERALL ASSESSMENT

9.1 Conclusions

The overall response rates seen in the pivotal study (RIT-II-004) of 47% and
response rate ranging from 49% to 64% among all the other studies exceed that which
would be expected in chemotherapy refractory low grade or transformed follcular
lymphoma. The long response duration (median 12 months; range 2 to 47 months) and
20% complete responses across the pivotal study and similarly. high response.durations
and complete response rates across all the supportive studies suggest that the
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responses to Bexxar are likely to predict clinical benefi in the chemotherapy refractory
population regardless of whether they have received prior Rituximab therapy.

The safety database is adequate to describe the safety of the Bexxar therapeutic
regimen and the described risks are justified in the indicated patient population. Data
regarding adverse events were primarily obtained in 230 patients with non-Hodgkin's
lymphoma enrolled in five clinical trials using the recommended dose and schedule.
Data from the expanded access program, which included 765 patients, were used to
supplement the characterization of delayed adverse events of
myelodysplastic/myeloproliferative syndromes, development of Human Anti-Mouse
Antibodies (HAMA), and increase in TSH levels indicating clinical or subclinical
hypothyroidism.

9.2 Recommendation on Regulatory Action

Currently, Bexxar is indicated for use in patients with low grade or transformed
follcular Non-Hodgkin's lymphoma, whose disease is refractory or has relapsed
following chemotherapy and Rituximab treatment. I recommend approval of this \\\&.)

application to expand the indication of Bexxar to include patients who are refractory to
chemotherapy alone and.- . not have received prior Rituximab therapy for their
low grade or transformed follcular lymphoma. This recommendation of approval is
under accelerated approval guidelines based on the surrogate end point of response
rate. The response rates seen in the pivotal study and the supportive studies exceed
that which would be expected in chemotherapy refractory low grade or transformed
follcular lymphoma. The long response duration and the high percentage of complete
responses in the pivotal study and all the supportive studies suggest that the responses
to Bexxar are likely to predict clinical benefi in terms of survival and/or symptom
improvement.

9.3 Recommendation on Postmarketing Actions

No specific post-marketing recommendations related to this application are deemed
necessary. The sponsor of the application already has a study CCBX001-049 under
way to confirm and further define the clinical benefits of the BEXR therapeutic
regimen compared to Rituximab. The protocol for Study CCBX001-049 was reviewed
and finalized under Special Protocol Assessment with FDA on 30 September 2003. This
is a multi-center, randomizéd Phase 3 comparison of Rituximab and. BEXR in the
treatment of patients with relapsed follcular non-Hodgkin's B-celllymphoma. A total of
506, patients, approximately 253 per arm, wil be enrolled at sites in the United States
and Europe. As per the sponsor, the study was opened to enrollment in March 2004
and twelve U.S. and 5 European sites have been initiated or are completing IRB/EC
approvals. It should be noted that this study was also part of the post-marketing .

33



Clincal Review
Kaushik Shast
STN 125011.24
~Bexar; Tosituomab and 1131 Tosituomab)

commitment of the full approval of Bexxar that was granted for chemotherapy and
Rituximab refractory pqtients.

9.4 Labeling Review

bl4)
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STN 125011/24

Appendix 2

. Total Body Dosimetry of Iodine 1131 Tositimumab(Study CCBX001-059)

(The tables below are taken from pages 104-106 of 
the CCBX001-059 Study Report)

RIT- I -000 RIT- II -001 RIT- II -002 RIT- II -003 RIT- II -004 CP-97-011 CP-97.012

AR A/Crossover

Nu of Patients 59 47 61 76 60 41 40

Total Boy Residence Time (h)

N 53 47 61 76 60 41 40

Mean (SDI 93.3 (16.52) 93.4 (17.90) 92.4 (18,011 91.S (12.1S1 90.3 (18.29) 90.8 117.5) 97.9 (14.291

Median 95.1 93.3 94.0 94.1 91. 92,0 98.S

Range . 41.7 . 127.9 64.2 -145.6 42.0 - 128.0 59.4 . 122.0 40.0 - 123.0 50.0 . 12U 53.0 - 121.

Total Boy Effective Half-Life (h) ¡aJ

N 53 47 61 76 60 41 40

Mean (SDI 64.7 (11.51 64. S (1 .4l) 64.0 (12.491 63.6 (S.44) 62,6 (12.681 6U (11.61- 67.8 (9,91)
Median 65.9 64.7 65.2 65.2 . 63.7 63.8 68.4

. Range 28.9 - 88. 44.5 . 100.9 29.1 - 8B.7 41.2 - 84.6 27.7 - 85.3 34.7 . 83.9 36.7 - 83.9

blA) \1(4)

CP.98-018 CP-98.020 CP-98-025 CP-98-028 CP-99-036,~Ü.

Nuer of Patients 12 764 35 11 ~ 30 -
Total Body Residence Time (h)

N 5 756 35 11 - 30 -
Mean (Bn) 75.8 (8.0) 96.9 (16.74) 103.6(12.101 . 77.6 (17,67: - 103.7 (S .551

Median 80.0 98.0 101. 82.0 102.0

Rage 65.0 . 86.0 43.2 - 166.0 75.0 . 126.0 51.5 . 106.0 93.0 - 126.0 -
Total Body Effective Half-Life (hI ¡aJ

N 5 756 .35 11 30

Mean (SD) 52,5 (6.17) 6 7. ( 11. 60) 71. (8.8) 53.8 (12.251 71. (5.93)ø
Median 55.5 67.9 70,3 56.8 70.7

Range 45.1 . 59.6 29.9 . 115.1 52.0 . 87.3 35.7 . 73.5 64.5 . 87.3
.

STN 125011/24 7
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Appendix 2 (contd)

Total Body Dosimetry of Iodine 11~1 Tositimümab (Study CCBX001-059) (cont'dl

b\A)

.

b(4)

STN 125011/24 8



CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:

125011/S024

STATISTICAL REVIEW(S)



u.s. Deparen of Hea and Hum Serce
Food and Drg Adion
Center for Dng Evaon and Resch
OfceofPbioeideolog and Stastcà Sciene
Ofce of Biostistics

STATISTICAL REVIEW AND EVALUATION

BLASeriaI Number:

Drug Name:

Indication(s ):

Applicant:

Date(s):

Review Priority:

Biometrics Division:

Statistical Reviewers:

Concurring Reviewers:

Medical Division:

Clinical Reviewer:

Project Manager:

CLINICAL STUDIES

STN 125011/24

Iode I 131 Tosituoma (Bexx)

Chemoteray-reCloiy low-grde or trsformed low-gr NH

Cori Corpraon

Recive on Jul 3, 2004

6 month Prority PAS Effcacy Supplement

BTSS

Kappa M Koti PhD.

Satish Misr Ph. D.

Dr. Mak Ro (Tea Leer)
Dr. Aloka Chvar (Sta Dirr)

DTBOP

Dr. Ka Sha
Dale Sla

Keywords: Non-Hodgk's Lymphoma; Maed Indepndent Radomi Radiology and Oncology Revew
(MOR) pael; Geneed McNema's test Cere data Medan resnse tie; Prtice-Wilcoxon
pai test



Table of Contents

EXECUT SUMY ~....................................................................................................._................._ 31.

1.1
1.2
1.3

CONCLUSIONS AN RECOMMENDATIONS .......... ............. ................................................................ ........... 3
BRIF OVERVIEW OF CLINCAL STUIES................................................................................................... 3
STATISTICAL ISSUES AN FiINGs......... ........................ ......................................................................... 4

.ITRODUCTION .................................................................................................................................IP...... 5. 2.

2.1
2.2

3.

3.1
3.2

4. FIINGS IN SPECIASUBGROUP POPULATIONS...........................................................................26

4.1
4.2

OVERVIW .............................................................................................................................................. 5
DATA SOURCES ....................................................................................................................................... 5

STATITICAL EV .AUATION .....................11..............................."............................................................5

EVALUATION OF EmCACY ........................................................................................ .............................. 5
EVALUATION OF SAFTY..................................................;...........:.......................................................... 15

GENDER, RACE AN AGE....... ............................... ................. ................................................ ............... 26
Û1R SPECIASUBROUP POPULTIONS ... ......... .................................;................................................ 26

5. SUMY AN CONCLUSIONS ........................................................................................................_. 27

5.1
5.2

APPENDICES (ADD WHN NEEDED)...........................................................................................................28

STATITICAL IsSUES AN COllTIEVIENCE...................................................................................27
CONCLUSIONS AND REOMMNDATIONS ................................................................................................ 27

SIGNATUSIDISTRUTION LIST PAGE (OPTION.A)......................~...................................................30

2



1. EXECUTIV SUMY

Corixa Corporaton has requested accelerated approval for Iodine I 131 Tositumomab to expand
the indication to patients with relapsed or refracory low-grade, follcular, or transformed CD20
positive Non-Hodgkn's Lymphoma (N) including patients with Rituximab-refractory NH.
This submission is a 6-month priority effcacy supplement.

.1.1 Conclusions and Recommendations

Effcacy data provided in the SAS export data file RESPOUT (Study Rl -II-004) support the
descrptive effcacy summares in the labeling. However, the statistica methods used in the
effcacy anayses leading to the reported conclusions are questionable (see section 1.3).

The results of study RIT - 11-004 must be analyzed like à tyical single-an study.

1.2 Brief Overview of Clinica Studies

STUY RI-ll-004:

Title: Multicenter, Pivota Phase 3 Study of Bexx therapeutic regimen (Murne)
Radioimmunotherapy . for Chemotherapy-Refractory Low-Grade B-Cell Lymphomas and
Low-Grade Lymphomas that Have Transformed to Higher Grade Histologies.

Design: A multicenter, historically-contolled, single-ar tral in patients with chemotherapy-
refractory low grade or follcular NH, with or without transformation.

Specific Aims an Objectives

1. To estblish the response rate, response duration, time to progression, time to treatent

failure and survival after treatment with iodine 1-131 .tositumomab Radioimmunotherapy
(RT) in patients with chemotherapy-refractory low-grade or tranformed non-Hodgkn's
lymphoma

2. To compare these endpoints to the patient's previous chemotherapy outcome.

. The sponsor recrited 60 chemotherapy refractory patients in study RIT-ll-004. There were 23
females and 38 males. The median age was 60, the median time from diagnosis to protocol entr

was 53 month, and the median number of prior chemotherapy regimes was 4.

The primar endpoint was a comparson, as assessed by an independent paneL, of the number of
patients with a longer duration of response ~30 days) following the BEXX therapeutic
regimen to the number of patients with a longer duration of response following their las
qualifing chemotherapy regimen. Twenty-six patients had a longer. duration of response
following the BEXX therapeutic regimen while only 5 had a longer duration of response on
the las qualifying. chemotherapy regimen. Secondar endpoints included response rate and
duration of response.
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The results from four previous studies have also been submitted. The designs and results from
these trals are briefly provided in section 3.1.2 of this review.

1.3 Statitical Issues and Findings

For stdy RI-IT-004, the effcacy analyses on response rate using McNemar's test are invalid.
. The la qualifg chemotherapy (LQC) best response are controlled (not random), and since best

response is a dichotomous endpoint, the conditional distbution for how a patient's best response
on Bexxar relatively compares to their best response on LQC depends on wheter that patient did
or did not have a response on their LQC.

In order for the LQC best responses to have been random, eiter the patients would have entered
the tral prior to receiving their last qualifing chemotherapy (and then later receive Bexxar, as in
a cross-over design), or the patients were randomly seleced (not volunteers). Neither scenaro is
the case here.

Puttg aside that a cross-over design would have required a random order for a patient reciving

"LQC" and Bexxar, let's compare study RIT-IT-004 with a cross-over stdy where each patient
receives their LQC then later in the stdy receives Bexxar. For ths cross-over design the

assumptions needed for McNemar's test are satisfied. However, stdy RI -IT-004 would get
those patents from the cross-over stdy that would choose to later receive Bexxar - such
patients are not randomly seleced. Patents that had ver good outcomes on their LQC woUld
probably not need to later receive Bexxar. So, stdy RIT-TI-004 would tend to have those
patients from the cross-over study that had poorer outcomes on their LQC.

For paied contiuous data, it may not be necessai for the "before" observation to be random. In
the most basic model for a paricular therapy, the change or difference ("afet' minus "before")
may stil be modeled as a specific. normal distbution (independent of the specific value of the
"before" obseation).

It is also not clear what hypothesis is intended to be tested here. The comparson involves
response for different lines of therapy. Different baseline time points and baseline measurements
are used for deterning the respective response and duration of response for LQC and Bexx.

For the paired response durations analogous comments apply for the paied Prentice-Wilcoxon
test.

The results of study RI -TI-004 must be analyzed like a tyical single-ar stdy.
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2. INODUCTION

2.1 Overview

Study RIr -II-004 was a multicenter, single ar open-label, pivotal phase 3 study of IODIN-
131 Tosituomab (murie) radioimmunotherapy for chemotherapy-refractory low-grade B-cell
Lymphomas and low-grade Lymphomas that have transformed to higher-grade histologies.

The Tositumomab (450 mg, 70 miutes) and Iodine I 131 Tositumomab (35 mg, 30 minutes)
were admistered by intravenous (I infsion.

The primar efficacy endpoint of the study was the comparson, 
as assessed by the Masked

Independent Radomized Radiology and Oncology Review (MOR) panel, of the number of
patients having a longer durion of response on Iodine I 131 Tositumomab therapeutic regimen
(iodine I 131 Tositumomab) to the number of patients having a longer duration of re$ponse on
their last qualifying chemotherapy regimen.

2.2 Data Sources

Sponsor submitted SAS export datasets DEMOG, HAOUT, MDSOUT, PTOUT,
RESPOUT, and THOUT were analyzed.

3. STATISTICAL EVALUATION

3.1 Evaluation of Effcacy

This section wil describe the effcacy results for Bexxar from the relevant studies.

3.1.1 Study RI-ll-004

Ths section wil describe the effcacy results for Bexxar for stdy RIT-ll-004.

3.1.1.1 Study Design and Endpoints

Study RIT-ll-004 was a muti-center, single ar open-label, pivotal phase 3 study. There was no

random assignent of patients to treatent ars. Each patient served as his/her own control.

One of the main inclusion crteria was: "Patients must have been treated with at least two
different regiens of qualifying chemotherapy on separate occaions and have progressed on,

failed to achieve an objective response (complete response (CR); clinica complete response
(CCR), or paral response (PR)) on, or relapsed I progressed with 6 months afer completion of
the last qualifying chemotherapy regimen. Patient must have objective evidence of progression
or failure to respond. Patients receiving additional therapy (such as steroids or a non-qualifying
chemotherapy) afer their last qualifying chemotherapy must have failed to achieve an objective
response (CR, CCR, or PR) or progressed within 6 months of completion of this therapy." See .
Appendix 1 for the definitions of CR, CCR, and PRo Only patients with adequate documentation
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(radiographs and medical notes) pertaining to their last qualifyng chemotherapy were emolled in
the study.

Ths stdy was designed to enoll 60 evaluable patients (i.e., patients who received at least par
of the dosimetric dose). A total of 61 patients were emolled in this stdy resulting in 60
evaluable patients; 1 patient withdrew consent prior to receivig stdy drug.

Tables 3.1 and 3.2 give the schedule of assessments that were cared out to evaluate effcacy.

Tabl 3 1 RI II 004 S d C i de . : - - tu iv a en ar
Baseline Day Day Day Day Day Day Day

REQUI STUIES -1 0 2,3,4 5 60r7 7 10*

Dosimetc Dose X
RIDose X
Star SSKI X
PHYSICAL X
LABORATORY X X X X X X
NUCLEAR MED/SCANS X X X X X
TUOR STAGING X
Response Evaluation
AES & CMS Evaluation X X X X X X X X
* or Day of release

Table 3.1: RIT~II-004 Study Calendar contiued)
Week Wks Week Wks Week Week Week Follow-

REQUID STUIES 3 4,5,6 7 8&9 13 19 25 Up
Dosimetrc Dose
RIDose
Star SSKI
PHYSICAL X X X X X X
LABORATORY X X X X X X X X

. NUCLAR MED/SCANS X X X X X
TUOR STAGING X X X X X
Response Evaluation X X X X X
AES & eMS Evaluation X X X X X X X

Tabl 32 P is ifdlt Ase . . rotooo - .pec ie esponse sessments .

Bae- Week Week Week Month Contiued assessment until
Studv lie 6n 12/13 19 6 L1F*
RI-U-Q04 X X X X X Ever 3 month up to Yea 2,

then every 6 month
CP-97-012 X X X X Ever 6 mont up to Yea 2,

then every 6 month
* long-ter follow-up
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The priar effcacy endpoint of the study was the. comparson, as assessed by the MIOR
Panel, of the number of patients having a longer duation of response on Iodine I 13 i
Tositumomab to the number of patients having a longer duration of response on their last
qualifyng chemotherapy regimen.

Secondar effcacy endpoint analyses were to estblish response rates, complete response rates,
time-to-progression, and surival established on ths stdy. The comparson of the response
rates, duraton of response, and times to progression following Iodine I 131 Tositumomab with
the response rate, duratons. of response, and times to progression following the last qualifying
chemotherapy regimen were additional secondar endpoint analyses.

The sponsor's results on the secondar outcomes are summared in Table 3.6.

3.i~i.2 Patient Disposition, Demographic and Baselie Characteritics

Thy-six of60 (60%) patients had low-grade NÆ: small lymphocytic lymphoma(4), follcular

small cleaved (21), and follcular mied small. Table 3.3 contans the baseline disease and

patient characterstics.

APPEARS THIS WAY
ON ORIGINAL
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Table 3.3: Baseline disease and patient characteristics
Gender
Male
Female

38 (63%)
22(37%)

Age (years): median (range) 60 (38-82)

Time (months) since diagnosis
Median (range) 53 (9-354)

Prognostc Indicators
Stage ll disease

Grade
Low Grade
Transformed Low Grade
Intermediate

Elevated LDH
Lymph node ~5 em
Bul disease (::500 g)
Bone marow involvement
B-symptoms

59 (98%)

36 (600,1)
23 (38%)
1 (2%)

26/59(44%)
42 (70%)
23 (38%)
33 (56%)
15 (25%)

!PI
0-1
2
3

4-5

18/59 (31%)
22/59 (37%)
13/59 (10%)
6/59 (10%)

Number of prior chemotherapies
Median (range) 4 (2-13)

Investigator Best Response to most recent chemo
CR, CCR
PR
SD
PD

Duration (months) of response to most recent chemo
Median (range)

2(3%)
is (25%)
23 (38%)
20 (33%)

3.4 (2-7)

A total of 61 patients with chemotherapy-refractory, low-grade or tranformed low-grade Nf
were enolled at eight insitutions in this Phase 3, multicenter study (11/22/1996-3/6/1998). Six
of 61 patients received the. dosimetc dose and 58 of 61 patients received both the dosimetric
dose and the therapeutic dose; 1 patient withdrew consent prior to receiving the dosimetrc or
therapeutic dose (this patient was not included in any analysis).
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Seven of61 (11%) patients are ongoing; six patients continue to be followed in the study and one
patient is being followed in the rollover study CCBX001-051. Fify-four of 61 (89%) patients
have been discontinued from the stdy: 49 for progressive disease, 2 for an unrelated medical
condiion, 1 for non-compliance, 1 for death unelated to stdy drg, and 1 for withdrawal of

consent. The median follow-up was 30. i months (rane: 0.5-86.5 months). Patients surviving as
of the data cutoff date had a mimum follow-up of 59 months.

3.1.1.3 Statitical Methodologies

The primar endpoint was the comparson of the number of patients with longer duration of
response following the prior chemotherapy was compared to the number of patients with longer
duration of response following Iodine I 131 Tositumomab. The primar analysis was the
generalized McNemar's test that is based on a 2 x 2 table:

Table 34. Outcomes for Generalized McNemar's Test. .
Longer response ()-30 days) to

No response to either therapy (A) LQC(B)

Longer response ()-30 days) to Iodine I 131 Equal response to the two

Tositumomab (C) therapies (0)

The two treatments would be equivalent only if the number of responders in Group C was equal
to the number of responders in Group B; i.e. C /( C + B) = 0.5 . The corresponding numbers from
Study (RT -ll-004) as assessed by the MIOR Panel are:

T hI 35 Pr ff d ta e . iar e cacy a a
RESPONSE TO BEX

YES NO Tota
LQC RESPONSE i YES 0 5 5

NO 26 28* 54
Tota 26 33 59

* Equa respns to the two theries

The test statstic was the proporton. of patients with nonequivalent duratons of response who
had a longer response on Iodine I 131 Tositumomab.

Basicaliy, the sponsor comparèd the proportion 26/31 to 0.5 using a single sample z-test.

The sponsor also pedormed the O'Brien-Fleming matched pairs test for censored data. Ths test
incorporates the rans of the paired differences of the durations. A brief explanation is provided
in Appendi 2. See secton 1.3 for a summar on the validity of these analyses.
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3.1.1.4 Results and Conclusions

Sponsor's effcacy results:
The priar endpoint was a comparson of the nonequivalent (~30 days different) duration of
response cases beteen the last qualifying chemotherapy and Iodine I 131 Tositumomab.

The test statistic was the proportion of patents. with nonequivalent durations of response who
had a longer response on Iodine I 131 Tosituomab. If the response following Iodine I 131
Tositumomab was equivalent to the response following the prior qualfying chemotherapy, then
one would expect the proportion of nonequivalent patients having a longer duraton of response
to be 0.5 for both groups. The literatue suggested that the durtion of response decreases on

average by approximately 50% with each subsequent therapy (Gallagher et. al. (1986) 1. Clical
Oncology 4: 1470-80 and Johnson et. al. (1995) 1. Clinical Oncology 13: 140-7) and the
probabilty of a response simlarly decreases with each successive relapse.

One of 60 (2%) patients was excluded because the shorter of the two MIOR Panel assessed
durations of response. was censored in an ongoing. response. Based upon the MlORpanel
assessment, 28 of the remaining 59(47%) patients had equivalent (~O days) duratiòns of
response to their last qualfying chemotherapy regimen and Iodine I 131 Tosituomab.Five of
the remaining 31 (16%) patients had a longer duration of response on their last qualifying
chemotherapy regimen (i.e., more tha 30 days longer), wherea 26 of the remaining 31 (84%)
patients had a longer duration of response following Iodine 131 Tositumomab (p":O.OOI, for both
matched pairs test with null hypothesis of 37.5% and 50% of nonequivalent durations of

. response being longer on Iodine I 13 i Tositumomab).

Based upon the MIOR panel review, a confrmed response (PR, CCR, or CR) was observed
in 7 of 60 (12%). patients following their last qualifing chemotherapy regimen compared with
28 of 60 (47%) patients following Iodine i 131 Tositumomab (p":0.001); McNemar's test). The
median duration of response was 4.1 months (95% CI: 3.0-5.4 months) following the last
qualifyg chemotherapy and 11.7 months (95% ei: 6.9-27.0 months) following Iodine I 131Tositumomab. .
Overall the durations of response following Iodine I 131 Tositumomab were signcatly longer
than the paired duration of response following the last qualifying chemotherapy (p":0.001;

Prentice-Wilcoxon paired test).

One of 60 (2%) patients had a complete response (CR or CCR) following their last qualifying
chemotherapy regimen compared to 12 of 60 (20%) patents followig Iodine I 131

Tositumomab (p":O.OOl; McNemar's test). The duration of response for the complete responder
following the last qualifng chemotherapy was 4.8 months and the median duration of response
for complete responders was not reached days (95% CI: 47.2 months to not reached) following
Iodine 113 i Tosituomab.

There were 28 (47%) patients that had a confrmed objecive response on Bexxar therapy

(5CeR, 7 CR, and 16 PR). Table 3.6 contains the sponsor~s descriptve summar of objective
response in stdyRIT-ll-004.

10



Table 3.6: Descrptive Summar of Supplemented R Pane -Assesse cacv. esuts

Resøonse Comolete.ResDonse
Median Duraton Medi Duon

. Study Nwnber Response of Reponse Response of Resonse
Ra (rage) (months) Rate (rage) (mont)

RIT-n~004 28/60(47%) 12 12/60 (20%) Not rehed 

(N=60)
(34%,60%) (2 - 85+) (11%,32%) (9 - 85+)

.MIO I dEff R 1 *

* This reviewer has verified the results in this table

For all responders the 95% CI for the median duration of response was 7 months to 27 months.

Fort-five of the sixy patients either progressed, died or both. The median time to

progression/death was 4.4 months with a 95% CI from 3.3 months to 6.0 months.

3.1.2 Other studies

The results of four other studies were included by the sponsor in the integrated sumar of
effcacy.

3.1.2.1 Study CP-97-012
Study CP-97-012 was a single-ar open-label, multicenter study of Bexxar in the. treatment of

. patients with non-Hodgkns lymphoma for whom prior rituximab therapy failed. Patients had
chemotherapy-relapsed or -refractory and Rituximab-relapsed or refractory NH. The objectives
of the study were to assess the safety" response rate and duration of response to Bexxar in
patients (or whom Ritumab had failed. Fort patients were enrolled and received Bexxar;
Previous results from this stdy were included in earlier labeling.

The ages ranged from 35 to 78 yeas with a median age of 57 years. The times from diagnosis to
protocol entry ranged from 11 months to 70 months with a median of 50 months. The number of
prior chemotherapy regimens ranged from one to eleven with a median of four. The effcacy

outcome data, as determned by an independent panel tht reviewed patient records and
radiologic stdies are summarzed in Table 3.7. The median duration of follow-up was 26
months. The overal response rate wa 68% with a median duration of response of 16 mont.

Table 3.7. Summar of the response rates and durations óf response for the ITT population.

Response . Complete Response
.

Medan Duraon Median Duon
Study Number Response of Response Response of Reponse

Ra (rae) (month) Rate (rage) (month)
CP-97-012 27/40(68%) 16 13/40 (33%) Not reahed 

(N=40)
(51%,81%) (1+ - 38+) (19%,49%) (4 - 38+)
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For all responders the 95% CI for the median duration of response was 10 months to infnity.

Twenty-four patients had disease that did not respond tó their last treatment with Rituximab, i 1
patients had diseae that responded to Rituxiab for less than 6 months, and five patients had
disease that responded to Rituxiab, with a duration of response of 6 months or greater. We
have that 35 patients (24 + 11) met the definition of "Rituxiab refractory", defined as no

response or a response of less than 6 months duration. For this subset of patients (n=35) the
overal objectve response rate was 63% (22/35; 95% CI of 45% to 790.1) with a median duration
of 25 month (range of 3.8+ months to 35+ months). The complete response in ths subset of
patients was 29% (10/35; 95% CI of 15% to 46%); the median duration of response was not
attaied (range of 4 to 38+ months).

3.1.2.2 Study RI-I-OOO

Study RIT -1-000 was a Phase 1/2 dose-escaation, single-ar open-label, single-center stdy of

the safet, pharacokietcs, dosimet, and effcacy ofBexxar for the treatment of patients with
relapsed/refractory NH (i.e. low-, intermediate-, high-grade and transformed low-grade) NH.
Fif-nie patients were enrolled in the stdy.

Twenty-two patients in this stdy who were Ritùmab-naïve and had follcular non-Hodgkn's
lymphoma with or without transformation were evaluated for effcacy. For these 22 patients, the
overall confirmed response rate was 64% (14/22; 95% CI of 41% to 83%) with a median
duration of response of16 months (95% CI 4.6 to 59 months; range of2.6 to 93.6 months). Nine
patients had a confed complete response with a median duration of response of 37 months

(95% CI 13 months to infty; range of2.6 to 93.6 months).

3.1.2.3 Study RI-ll-OOI

Study RI-n-OOI was a single-ar open~label, multicenter study of Bexxar in patients wih
chemotherapy-relapsed or refractory low-grade or transformed low-grade NI. The 'primar
objective of ths study was to demonstate that each independent site could conduct whole-body
dosimetry reproducibly and accuately. Additional objectves were to evaluate the effcacy and

saety Bexx in a multicenter stdy prior to initiation of a pivota tral. Fort-seven patients
were enolled at seven sites.

The overall confed response rate was 490./ (23/47; 95% CI of 34% to 64%) with a median

duration of response of 13 months (95% CI of 7.4 to 58 months; range of 1.4+ to 60+ months).
Twelve patients (26%) had a confrmed complete response with a median .response duraton of
58 months (95% CI of 17 months to infnity; rane of 10 to 60+ months).
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3.1.2.4 Study RI-II-002 & Crossover

Study RIT-n-002 was a randomized, open-label, multicenter study that included patients with
chemotherapy-relapsed or refractory low-grade or transformed low-grade Nl. Patents were

required to be relapsedrefractory following 1-3 chemotherapy regimens that included an

anthracycline, anthracenedione or a1klating agent. The stdy was designed to detennne the
incrementa benefit of Bexx to the unabeled antibody (Tositumomab) and to examine safety

and.effcacy. Patients received the standard regien ofTositumomab plus Bexx (Iodine I 131
Tositumomab), or the same regimen with an equal total dose of antibody, but without the
radioconjugated antibody (Bexxar). Patients randomized to Tositumomab were allowed to cross.
over and receive Iodine I 131 Tositumomab following disease progression. The primar endpoint
of the stdy was the comparson of complete response rates between the study ars. Secondar
endpoints. included overal response rate, duation. of overall and complete response, progression-
free survval, and safety. Seventy-eight patients were enolled. Fort-two patients were
randomized to receive Iodine I 131 Tositumomab and 36 patients were randomized to receive
Tositumomab. Nineteen patients crossed over to receive Iodine I 131 Tositumomab after
progressing following Tosituomab.

For the sixty-one patients (42 + i 9) that received Bexxar, the overall confired response rate was
59% (36/61; 95% CI of 46% to 71%) with a median duration of response of 13 months (95% CI
of 9.2 months to infnity; range of 1.7 to 57+ months). Twenty-two patents (36%) had a
confed complete response with a response duration range from 4.6 to 57+ months (the
median response duration was not atned).

3.1~2.4 Collective summary of the results of the studies

Table 3.8 contains point estimates and two-sided 95% confdence intervals for response rates for
these five stdies.

APPEARS THIS WAr
ONORIG'NAL
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Table 3.8: Secondary effcacy outcomes
S fIn st t U dat dMIORP 1 As dEff R! Itummaro ve iga or 'pI e ane - sesse cacy . esu s

Response Complete Response
Study Number Reponse Rate 95%C.1. Response Rate 95%C.1.
RI-ß-004 28/60 (0.47) (0.337, 0.600) 12/60 (0.20) (0.108,0.323)

(N=60)

CP-97';012 27/40 (0.675) (0.509,0.814) 13/40 (0.325) (0.186, 0.491)
(N=40)

RI~ß-002 36/61 (0.59) (0.457,0.714) 22/61 (0.361) (0.242, 0.494)
(N=61)

RI-i-OOO 14/22 (0.636) (0.407, 0.828) 9/22 (0.409) (0.207, 0.636)
(N=22)

RI-ß-001 23/47 (0.489) (0.341,0.639) 1i/47 (0.255) (0.139,0.408)
(N=47)

Kaplan-Meier duration of response curves for all studies are shown in Figue i.

Rgure 1: Duration of Resnse
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STUYN = 1, 2, 3, 5, and 9 respectvely for stdies RIT..I-OOO, RI-ll-OOl, RI-002 &
Crossover, RI-OII-004 and CP-97-012.
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A corresponding sumar that goes wi Figure 1 is provided in Table 3.9. In all, 79 patients
that responded relapsed. All five stdies had a censored value for the largest duration of
response. Therefore the estimates of the mean duration of response are biased and. should taken

with caution.

T bl 39 S fOu' fIta e . umaro ation 0 esponse
STUYN NFailed N Censored Mean StdError
1: CP-97-012 11 3 756.786 Biased 199.065
2: RI-i-OOO 16 7 757.117 Biased 156.94
3: RI-ll-001 17 19 304.652 Biased 21.6692
5: RI-ll-002 20 8 633.179 Biased 111.982
9:.RIT-ll-004 15 12 541.051 Biased 62.4546
Combined 79 49 825.315 Biased 68.5633

The median times (in months) to progression/death in stdies RIT-I-OOO, RIT-TI-OOl, RI-002 &
Crossover, RIT-Oll-004 and CP-97-012 (for those patients in the integrated summar of effcacy
population) were respecvely, 6.5, 5.9, 8.9, 4.4, and 12 months.

3.2 Evaluation of Safety

3.2.1 Overview:

The following is an integrated summar of safety endpoints:

Second Leukemia an Myelodsp/astc Synrome (MS): There were 44 cases of
MDS/seconda leukemia reported among 995 (4%) patients included in clinical stdies and
exanded access programs, with a median follow-up of 27 month. The overall incidence of
MDS/secondar leukemia among the 230 patients included in the clinical studies, was 10%
(24/230), with a median follow-up of39 months and a median time to development ofMDS if34
months. The cumulative incidence of MDS/secondar leukemia in the 995 patient population
was 2.3% at 2 years and 9.9% at 5 years.

Hypothyroidism: Eleven percent (1111995) of the patients included in the clinical studies or the
expanded access programs had an elevated TSH level (8%) or a history of hypothyroidism (3%)
prior to treatent. Of the 873 who were euthyroid at entr, 592 (68%) had at least one post-
treatment TSH value obtaned. With a median obseration of 34.5 months, 70 out of 592 (12%)
became hypothytoid as determined by elevated TSH. The cumulative incidences of
hypothyroidism were 9.4% and 18.5% at 2 and 5 years, respectvely.

Immunogenicity: One' percent (11/989) of the chemo-therapy-relapsed or refrctory patients
included in theclincal studies or the expanded access program has a positive serology for

HAprior to treatent and six patients had no baseline assessment for HA. Of the 978
patients who were seronegative for ll prior to treaent, 788 (81%) had at least one post- .
treatment HA value obtained..
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Of the 788 patients who had at least one post-treatment HA value obtained, a tota of 80
patients (10%) became seropositive for HA post-treatment. The median time for HA
development was 172 days (95% CI - 97 to 169 days, IQ range 91 to 271 days and range 5 days
to 3400 days). 45 of 80 (56%) patients converg to HA positivity on or pnor to Mont 6
(183 days). Four patients convered to HA seropositivit afer 18 months. .

Of the 788 patients who had at least one post-treatment HA value obtained, 219 belonged to
ISE (n=23 0). 23 out of 219 (10.5%) became seropositive for HA post-treatment. The
median time for HA development was 189 days (95% CI 48 to 198 days, IQ range 46 to 279
days and range.5 days to 3400 days).

3.2.2 Analyses of Safety Endpoints

Secondary Leukemia and Myelodysplastic Syndrome(MS)

The major. long-term safety concern associated with radioimmunotherapy is myelodysplasia

(MS) and. associated acute leukemia. Patients treated with iodine I 131 tositumomab were
followed. for the development of MOSt AM from study entry or until death or until the data
cutoff Information was collected semianually. Table 3.10 provides a summar of 

the follow-up

times, surival times and MOSt AM cases for the integrated effcacy populatio~ the expanded
access population and the combined population.

T bl OS fth f1 11 . al . d ta e 3.1 ummaro e 0 ow-up times, survv times an MOS AM cases
. PODulation

Efca n=2:30 Exned Accss n=765 Overa n=995

Follow-up in Mont
Medan 38.9 27.5 29.1

IQ 29.5- 71.8 12.2- 40.5 12.3 -:44.4

Rage 8.2- 128.4 0.1- 65.3 0.1-128.4

Sural in Month
Med 41.0 50.0 49.1

IQ 13.9- 128.5 13.3 - Not reched 13.8-128.5
Rage 0.2-128.5+ 0.1-65.3+ 0.1 -128.5+

No.MDS/AM 24 (10.4%) 20(2.6%) 44 (4.4%)

Time to MDSa (Mnth)
Med 34.2 30.6 31.1

IQ 21.- 56.4 10.8-34.4 19.4-39.9
Rage 0.03-104.5 4.4--47.7 0.03 -104.5

Kapla-Meier Inidence Rate
ofMDS/AM 4.7% 1.6% 2.3%

2-yea mte 15.1% 5.9% 9.9%

5-yea mte
a Time to development ofMDS for patients who develop MDS anor acte leuemia
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Figures 2-4 provide Kaplan-Meier based cures of the cumulative incidence of MDS/ AM for
the integrated effcacy population, the expanded access population and the combined population;
respectively.

Figure 2: Cumulative Incidence ofMDS/ AM in patients treated with Iodine I 131 tositumomab
by Month (lSEPopulation n =230)
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For the integrated effcacy population, twenty-four of the 230 patients were known to have
MDS/secondar leukemia. The cumulative incidence of MDS/secondar leukemia in the
Effcacy patient population (n=230) was 4.7% at 2 years and 15.1% at 5 years.

APP£ARSTH'SWAr
ON ORIGINAL
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Figue 3: Cumulative Incidence of MDS/ AM in patients treated with Iodine I 131 tositumomab
by Month (Expanded Access Population n =765)
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For the expanded access population, twenty of the 765 patients were known to have
MDS/secondar leukemia. The cumulative incidence of MDS/secondar leukemia in the
Expanded Access patient population (n=765) was 1.6% at 2 years and 5.90.1 at 5 years.

Figure 4: Cumulative Incidence ofMDS/ AM in patients treated with Iodine I 131 tositumomab
by Month (ISS Population (Safety Population) n =995)
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For the overall population (integrated effcacy population plus the expanded access population),
fort-four of the 995 patients were known to have MDS/secondar leukemia. The cumulative
incidence of MDS/seendar leukemia among the overal population was 2.3% at 2 yeas and
9.9% at 5 years.

Because Kaplan-Meier estimates do not satisfy certain distbutive properties ((O.15Ix230 +
0.059x765)/(230 + 765) = 8.0% not 9.901c), in general, these cumulative incidence esimates
should be taken wit caution.

Thyroid (TSH) Evaluation

The protocol-specifed laboratory TSH schedule.was Baseline, Month 6 and every 3 months up
to yea 2 (one year for RIT -TI-OO I) for all the stdies and additional week 7 and week 13. for the
studyRI-I-OOO and week 13 for the stdyRIT-II-002.

There were 947 patients (out of 995 patients .in the Safet database) who had TSH measured at
baseline. Seventy four (74) of 947 (8%) patients had an elevated TSH prior to the therapeutic
dose, and an additional 37 (3%) patients had a history of thyroid medication. Thus 111 of995

(11 %) patents ha a history of hypothyroidism prior to receiving their therapeutic dose. Of 873
patients who were euthyroid at entr (elevbase=O), 592 (68%) had at least one post-treatent

TSH value obtaied (elevt = 0 or 1). With a median observation perod of34.5 months, 70 out

of 592 patients (12%) became hypothyroid as determned by elevated TSH (elevt = 1) and 83

patients (14%) had elevated TSH or stared thyroid medication. The median time to elevated
TSH for these 70 patients was 12.8 monts (IQ range 6 - 26.7 months and range 1.8 to 76.3
months)

The cumulative incidences of hypothyroidism were 9.4% and 18.5% at2 years and 5 years
respecvely using Percent Elevated TSH Censored at the Las available TSH Value or death for
iss Population n=995. These estmates do not account for competing risks and. overestimate the

percent öf patients who develop an elevated TSH.

Of the. 592 patients who had at leas one post-treatment TSH value obtained (elevt = 0 or 1),
137 patients belonged to the study group (ISE). With a median observation period of 46.6

months, 19 out of 137 patients (14%) became hypothyroid as determed by elevated TSH
(elevt:; 1) and 25 patients (18.4%) had elevated TSH or stared thyroid medcation (eventdyc).

The median time to elevated TSH for these 19 patients was 12.2 months (IQ range 5.5 - 30.4
month and range 2.5 to 76.3 months).

The cumulative incidences of hypothyroidism were 11.1% and 19.3% at 2 years and 5 years
respecvely using Percent Elevated TSH Censored at the Las available TSH Value or death for
ISE Populationn=230. These estimates do not account for competing risks and overestimate the
percent of patients who develop an elevated TSH. A sumar for TSH is provided in Table 3.11
for the. Iitegrated effcacy population, the expanded access population and the combined
population.
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Ta e 3.11 umar arTS
Population

Expanded
Effcacy Access Overall

Assessment N=230 N=765 N=995
No elevated TSB, no Rx at
Baseline 203 670 873

No. that had at lease one post tx
TSH value obtained 137 455 592

Median follow-up TSH (Months) 46.6 32.8 35

No. with elevated TSH 19 51 70

Median time in months to
elevation for elevated patients 12.2 14.5 12.8

No. with elevated TSH or stared 25 58 83
thyroid medication

Median months to elevation 15.8 14.5 15.3

Kaplan-Meier TSH Raea
2-year rate 11.1% 9.0% 9.4%
5-vear rate 19.3% 16.9% 18.5%

hI S fi H

a based on elevated TSH or stared thyroid medication

Algorithm:
Once patients become hypothyroid, they continue to be hypothyroid. Therefore, the event was
assumed to have occured the fist time a patient had elevated TSH or sted thyroid medication.
The remaiing patients. were assumed to have non-elevated TSH at their last day of TSH
evaluation during the TSH follow-up, and are censored at individual patient's last evaluation day
ofTSH measurements.

Figures 5-7 provide Kaplan-Meier based cures of the cumulative percent with elevated TSH, for
those patients with at leas one post-treatment TSH value obtained, for the combined population,
the integrated effcacy population, and the expanded access population, respectively.

20



Figure 5. Percent Elevated TSH Censored at the Last available TSH Value or death iss Overall
Population n=592
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For ths subgroup of the integrated safety population, 83 of the 592 patients were known to have
elevated TSH or stared thyroid medication. The cumulative incidences of hypothyroidism were
9.4% and 18.5% at 2 years and 5 years respectively.

Figure 6. Percent elevated TSH censored at the last available TSH value or death for the
integrated effcacy population n=137*
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* This graph includes data from those 137 of the 230 patients in the integrated effcacy population who
had at least one post treatment TSH value obtained.
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For this subgroup of the integrated effcacy population, 25 of the 137 patients were known to
have elevated TSH or stared thyroid medication. The cumulative incidences of hypothyroidism
were 11.1% and 19.3% at 2 years and 5 yeas respectively.

Figure 7. Percent elevated TSH censored at the last available TSH value or death for the
expanded access population n=455*
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* This graph includes data from those 455 of the 670 patients in the expanded access population who had
at least one post treatent TSH value obtained.

For this subgroup of the expanded access patient population, 58 of the 455 patients were known
to have elevated TSH or stared thyroid medication. The cumulative incidences of

hypothyroidism were 9.0% and 16.9% at 2 years and 5 years respectively.

Immunogenicity:

There were six (6) patients who had no baseline assessment for HAA leaving 989 out of 995
patients in the safety dataset who were assessed for HAA at. the baseline with 11 HAA
positive and 978 HAA negative. Thus, one percent (11/989) of the chemotherapy-relapsed or
refractory patients included in the clinical studies or the expanded access program had a positive
serology for HA prior to treatment. Of the 978 patients who. were seronegative for HAA
prior to treatment, 788 (81%) had at least one post-tratment HAA value obtained (aeval=l).

Of the 788 patients who had at least one post-treatment HA value obtained, a total of 80
patients (10%) became seropositive for HA post-treatment. The median time for HA
development was 172 days (95% CI 97 to 169 days, IQ range 91 to 271 days and range 5 days to
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, .

3400 days). 45 of 80 (56%) patients converng to HA positivity on or prior to Month 6
(183 days). Fourpatients converted to HA seropositivity after 18 months.

Of the 788 patients who had at least one post-treatment HA value obtained, 219 belonged to
ISE (n=230). 23 out of219 (10.5%) became seropositive for HA post-treatment. The
median time for HA development was 189 days (95% CI - 48 to 198 days, IQ range 46 to
279 days and range 5 days to 3400 days). Eleven of 23 (48%) patients converting to HAA
positivity on or prior to Month 6 (183 days). One patient converted to ll seropositivity

after 18 months. A summar for HA is provided in Table 3.12 for the integrated effcacy
population, the expanded access population and the combined population.

Tabl s fHAe3.12 ummaro
Population -

ISE Expanded Access Overall
N=23 0 N=765 N=995

# HA Negative at Baseline 220 758 978

(96%) (99%) (98%)
# At lea one post tx HA vaue 219 569 788

obtaed
Median month of follow-up for 5.7 6.7 6.2

patents with ?= 1 post tx value

# HA positve post treatment 23 57 80

Median month for HA + post 6.2 5.3 5.7

treatment patients8
6-niont Kala-Meier Cumulatve 6.0% 7.0% 6.9%

Incidence IU A U A +) Rate

12-month Kaplan-Meier Cumulative 17.4% 12.1% 13.3%

Incidence (H+) Rate
18-month Kaplan-Meier Cumulative 20.5% 13.3% 14.9%

Incidence fT AM A+) Rate
. . .

8 Median months for HA + post treatment patients IS for patients who were positive post
treatment. .

Figues 8-10 provide Kaplan-Meier based cures of the cumulative incidence for conversion to
HA positivity, for those patients with at least one post-treatment HA value obtained, for
the combined population, the integrted effcacy population, and the expanded access population,

respectively.

APPEARS THIS WAY

ON ORIGINAL
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Figure 8. The cuulative incidence for conversion to HA positivity for the integrated safety
population
Any HAMA posìtive (Site or Cen) by Months Censored at the La avalable HAMA Value (Cumulatve) - n = 788 evahible (at lea one
HAA follow-up) patients out of995 patent in the integred safety Populaton * '
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* This graph includes data from those 788 of the 995 patients in the integrated safety population who
were known to have a conversion to HAMA positivit.

One patient convered to HA positive on Study Month 111.8. Previous HA negative was
on Study Month 84.1. The HA curve increase at month 11 1 is based on one longest lasting
patients who had a HAA reacton in months 111.

For ths subgroup of the overall population, 80 of the 788 patients were known to have a
conversion to ll positivity. For these 80 patients, the median time to HA positivity

converting to HA positivity was 5.7 months (95% CI: 3.2 -6.2 months, Range: 0.2-111.8
months, IQ range 3.0 to 8.9 months). Fort-five of 80 (56%) patients converting to HAA
positivity on or prior to Month 6 (183 days).

APPEARS TH'S WAY
ON ORIG\NAl
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Figue 9. The cumulative incidence for conversion to HA positivit for the integrated

effcacy population*

Any HAM positive (Site or Cent) by Month Cenored attbe La available HAMA Value (Cumulatve) - n = 219 evaluable (at least one
HAMA follow-up) paents ou of230 patients in the integred effcacy poulaton)
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* This graph includes data from those 219 of the 230 patients in the integrated effcacy population who
were known to have a conversion to HAMA poSitivit. .

One patient converted to HA positive on Study Month 111.8. Previous HA negative was
on Study Month 84.1. The HAM curve increase at month 111 is based on one longest lasting
patients who had a HA reaction in months 111.

For this subgroup of the integrated effcacy population, 23 of the 219 patients were known to
have a conversion to HA positivity. For these 23 patients, the median time to HAA
positivity converng to HAA positivity was 189 days (95% CI 48 to 198 days, IQ range 46 to
279 days and range 5 days to 3400 days).

APPEARS THIS WAY
ON ORIGINAL.

25



Figure 10. The cumulative incidence for conversion to HA positivity for the expanded access
population*
Any HAMA positive (Site or Cen) by Month Censor at the La availableHAMA Value (Cuulative) - n = 569 evaluable (at leas one
HAA follow-up) patien out of765 paim in the expanded access populaton)
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.. This graph Includes data from those 569 of the 765. patients in the integrated effcacy population who
were known to have a conversion to HAMA positivity.

F or this subgroup of the expanded access population, 57 of the 569 patients were known to have
a conversion to HA positivity.

See the clinical reviewer's review for furter safety analyses.

4. FININGS IN SPECIA/SUBGROUP POPULATIONS

4.1 Gender, Race and Age

Because of the small sample size, no analyses by gender, race and age were pedormed.

4.2 Other SpecialSubgroup Populations

There are no subgroup analyses.

APPEARS THIS WAY
ON ORIGINAL
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5. SUMY AN CONCLUSIONS

5.1 Statistica Issues and Collective Evidence

For study RIT-II-004, the effcacy analyses on response rate using McNemar's test are invalid.
The las qualifg chemotherapy (LQC) best response are controlled (not random), and since best

response is a dichotomous endpoint, the conditional distbution for how a patent's best response

on Bexxar relatively compares to their best response on LQC depends on whether that paten did
or did not have a response on their LQC.

In order for the LQC best responses to have been random, either the patients would have entered .
the tral prior to receiving their las qualifying chemotherapy (and then later receive Bexxar, as in
a cross-over design), or the patients were randomly seleced (not volunteers). Neither scenaro is
the case here.

Puttg aside that a cross-over design would have required a random order for a patient receiving

"LQC" and Bexxar, let's compare stdy RI-II-004 with a cross-over stdy where each patient
receives their LQC then later in the study receives Bexxar. For this cross-over design the
assumptions needed for McNemar's test are satisfied. However, study RI -II-004 would get
those patients from the cross-over stdy that would choose to later receive Bexxar - such
patients are not randomly selected. Patents that had very good outcomes on their LQC would
probably not need to later receive Bexxar. So, study RIT -ll-004 would tend to have those
patients from the cross-over stdy that had poorer outcomes on their LQC.

For paied continuous data, it may not be necessar for the "before". observation to be random. In
the most basic model for a parcilar therapy, the change or diference ("afet' minus "before")

may stil be modeled as a specific normal distrbution (independent of the specific value of the
"before" obseration).

It is also not clear what hypothesis is intended to be tested here. The comparson involves
response for different lines of therapy. Different baseline tie points and baseline measuements
are used for detering the respective response and duration of response for LQC and Bexxar.

For the paied response durations analogous comments apply for the paied Prenice- Wil~oxon
test.

5.2 Conclusions and Recommendations

Effcacy data provided in the SAS export data file RESPOUT (Study RI-ll-004) support the
contents of the sponsor's stdy report.

The result~ of study RI -ll-004 must be analyzed like a tyical single-ar study.
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6. APPENDICES

6.1 Effcacy definitions

Complete response (CR): Complete resolution of all diseae-related radiological abnormalities
and disappearance of all signs and symptoms related to the disese.

Par response (PR): ~50% reductions in the sum of 
the products of the longest perpendicular

diameters of all measurable lesions with no new lesions.

Cliica complete response (CCR): Complete resolution of all disease-related symptoms except
residual foci, thougt to be residual scar tissue, are present. Generally, an unchanging lesion ~
cm diameter by radiographic evaluation or;$l em diameter by physical examination can be
considered scar tissue.

Confed response: Responses that were confed by two separate response evaluations at
least 4 weeks apar. Ony confmed responses are reported for Iodine I 131 Tosituomab treated
patents in ths ISE.

Time to progression: The time from the st of treatment (i.e., dosimetc dose ofIodie I 131
Tositumomab) to the first documented progression. Accordingly, MIOR Panel data were used
to deterne time to progression, which was defined as the time from the star of 

treatment to the

first docuented progression.

Dyation of response: The time from the first documentation. of response to the first documented
progression for all patients with confrmed CR, CCR, or PROny durations of response for
confired responders are reported for Iodine 1131 Tositumomab treated patents in ths ISE.

6.2 Paired PrentireWilcoxon test for duration of response

Reference: O'Brien and Fleming (1987). A paied Prentice-Wilcoxon test for censored paied
data. Biometrics 43, 169-180. .

Denote the survival and censoring times associated with each pair by ( (S x' ex), (S Y' C y) ).

Define C = mie ex, C Y) to be a common censoring time for both pai members, ignoring any

additional follow-up occung beyond that point.

Ra all the obseration times from smallest to largest, and let n(j) denote the number of
persons in the pooled sample with observation times greater tha or equal to the jt distinct

ordered observed death time, t i,j = 1,2, .. D. Assume that there are no ties in times of obsered

deaths. To compute the Prentice-Wilcoxon scores, define
¡

s¡ = n n(j)/(n(j) +1), i = I, .. D.
io;'¡
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The score assigned to the individual having the observed death is given by 1- 2s¡. Individuals

who are censored at the time of the ith death up to the (i+ 1)st death are assigned a score of 1- s¡ .

Compute the scores (k;d ,kyl) and define Ai :: kxl - kyl for the lth pai, 1 = 1, 2, .. n.

Under the null hypothesis H 0 : S x:: S y' :¿: Ai has mean zero and varance :¿: it , and

Zn ==:t Ai/e:t Ó~ )1/2 ~ Z,I 1
where Z has a standard normal distrbution.

APPEARS THIS WAY
ON ORIGINAL
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DEPARTMNT OF HEALTH AN HU SERVICES
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FOOD AND DRUG ADMISTRTION
CENTER FOR DRUG EVALUATION AN RESEARCH

DATE: December 21, 2004

FROM: Patrcia Keegan, M.D. /?~
Division Director . D
Division of Biological Therapeutic Oncology Products

SUBJECT: Recommendation for Approval Action on BLA STN 125011.24

TO: STN 125011.24

Introduction:
This effcacy supplement is submitted in support of a request for accelerated approval of
the Bexxar Therapeutic Regimen to expand the indication to patients with relapsed or
refractory low-grade, follcular, or transformed CD20 positive Non-Hodgkn's
Lymphoma (N) who have not received prior Rituximab.

The BEXX therapeutic regimen is a multi-step, multi-modality regimen that is
indicated for the treatment of patients with CD20 positive, follcular, non-Hodgkn's
lymphoma (N) with or without transformation, whose disease is refractory to
Rituximab and has relapsed following chemotherapy. It is intended as a single course of
treatment, administered in two discrete steps: the dosimetric and therapeutic steps. Each
step consists of a sequential infusion of Tositumomab followed by Iodine 1-13 1
Tositumomab. The dosimetric step consists of Tositumomab 450 mg intravenously in 50
ml 0.9% Sodium CWoride over 60 minutes, followed by Iodine 1-131 Tositumomab
(containing 5.0 mCi 1-131 and 35 mgtositumomab) intravenously in 30 m1 0.9% Sodium
CWoride over 20 minutes. The therapeutic step is administered 7-14 days after the
dosimetric step and consists ofTositumomab 450 mg intravenously in 50 ml 0.9%
Sodium Chloride over 60 minutes followed by Iodine 1-13 1 Tositumomab containing the
activity ofIodine-13 1 that is calculated to deliver 75cGy total body irradiation and 35 mg
Tositumomab, administered intravenously over 20 minutes.

Regulatory History:
The Be:(ar therapeutic regimen was approved on June 27, 2003 for the treatment of
patients with CD20 positive, follcular, non-Hodgkn's lymphoma (N) with or without
transformation, whose disease is refractory to Rituximab and has relapsed following
chemotherapy.. The approval was based upon the results ofa single ar stdy in 40
patients whose disease had progressed following a median of four prior chemotherapy
regimens and who had received prior Rituximab. In this study, treatment with the Bexxar



therapeutic regimen resulted in a high rate of objective tumor responses (overall response
rate of68%) that were very durable (median duration 16 months). The results of 

this

study were supported by demonstration of durable objective responses in four single arm
stdies enrollng 190 patients evaluable for effcacy with Rituximab-riaïve, follcular non-

Hodgkn's lymphoma with or without transformation, who had relapsed following or
were refractory to chemotherapy. In these Stdies, the overall response rates ranged from
47% to 64% and the mediàn durations of response ranged from 12 to 18 months. The
effects ofBexxar on overall survival and progression.;free survival have not been
established.

b(4)---
. The ODAC advised the Agency to grant

approval based on these data.

b~4)
Marketing approval for the Zevalin therapeutic regimen was granted on Februar 19,
2002. Marketing approval was granted for two indications, the first under the regular
approval (21 CFR 601 Subpar A) regulations and the second, under the accelerated
approval (21 CFR 601 Subpar E) regulations. . -

b~4)

b(4)

Effcacy (See primar reviews by Drs. Kaushik Shastri and Kallapa Koti)
This effcacy supplement is supported by evidence of a high rate of durable objective
tumor responses observed in a multicenter, single arm trial (Study RIT -ll-004). The study
population consisted of 60 patients with low grade or follcular non-Hodgkn's
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lymphomà, including a minority with pathologic transformation to a higher grade
histology, whose disease refractory to combination chemotherapy but who had not
received Rituximab. Eighty percent of 

the study population had received three or more

prior chemotherapy regimens and all patients had experienced either no response or
progressed within 6 months of 

their last qualifying (dose-intensive combination)
chemotherapy. In this study, treatment with the Bexxar regimen yielded an overall
response rate of 47%, median response duration of 12 months (range 2-47 months) and a
complete response rate of 20%. The results are consistent with the responses 

observed in

4 other studies of the Bexxar therapeutic regimen in a similar population. The primar
differences between this study and th.eprimar effcacy stdy supporting the original

approval were the extent of prior chemotherapy treatment, which was greater in this study

(median 4 prior regimens vs. 2) and prior 
exposure to Rituximab (none in this study vs.

refractory to Rituximab in the study supporting original approval). The high rate of
. durable responses in this study indicate that even in patients who have not received
Ritumab, treatment with Bexxar is likely to provide a clinical benefit in terms of
durable responses resulting in a prolonged treatment-free interval.

Rituximab, which is also indicated for this population, has 
also demonstrated durable

objective responses (48% overall response rate, median duration 
of response 11 months,

6% complete response rate) in a study of 166 patients who had relapsed following or
were refractory to prior chemotherapy -- -- -- -- . - '"
.- ~~ $:' .. - -
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This is a multi-center, randomized, Phase 3 study comparng Rituximab and Bexxar in
the treatment of patients with relapsed follcular non-Hodgkin's B-cell lymphoma. A total
of 506 patients, approximately 253 per arm, wil be enrolled at sites in the United States
and Europe. As per the applicant, the study was opened to enrollment in March 2004 and
twelve U.S. and 5 European sites have been initiated or 

are completing IRÆC
approvals. This study is also an agreed-upon post-marketing commitment obtained at the
time of initial approval ofBexxar for the treatment of patients with chemotherapy and
Rituximab refractory low grade and follcular NH.

DSIReview
Clinical study site inspections were not conducted in the review ofthis supplement.
Clinical stdy site inspections were conducted as a par ofthe original application (STN
125011.0) and included sites paricipating in Protocol RIT-ll-004, the primar study
supporting this supplement.

Safety (See primary reviews by Drs. Kaushik Shastri and Satish Misra)
The data regarding safety is very similar to the data provided at the time of the original
approval; that is safety data derived.five clinical trials using the recommended dose and
schedule ofBexxar, in which 230 patients with non-Hodgkin's lymphoma were enrolled,
supplemented by serious and targeted adverse events obtained from the expanded access
program, which enrolled 765 patients. The major difference in the safety information
between the original application and this supplement is the additional follow-up for
targeted adverse events in the clinical trial and expanded access population with regard to
the following targeted adverse events: second malignancies including secondar
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leukemia, myelodysplastic syndrome, immune response to Bexxar as measured by
Human Anti-Mouse Antibodies (HAMA), and clinical or subclinical hypothyroidism as
detected by increases in thyroid-stimulating hormone (TSH) levels. Because the primar
difference in safety information was based on the extended follow-up for targeted adverse
events, there is little new safety information in the supplement and labeling with regard to
adverse events remains largely unchanged. With greater lengt of observation, there are
additional events leading to small increases in rates.ofthetargeted toxicities. Updated
cumulative incidence rates for these events were included in the revised labeling. Of
these events, the most concerning from a safety viewpoint is the potential increase in
second cancers and myelodysplasia. Given the uncontrolled nature of the data and the
high background rate in this population exposed to both topoisomerase II aid alkylating
agents (both classes of drugs with leukemogenic potential) it remains diffcult to isolate
the extent to which treatment with the Bexxar therapeutic regimen. The updated .
information provided small increases in cumulative incidence, which is expected with the
additional period of observation, is presented below.

Based on updated information, the cumulative incidences of myelodysplastic syndrome
(MS) and/or acute leukemîa were 10% (24/230) among patients enrolled in the clinical
stdies and 3% (20/765) among patients treated inthe expanded access programs, with
median durations offollow-up of39 and 27 months, respectively. Among the 44
reported cases, the median time to development ofMDS/leukemia was 31 months
following treatment. Non-hematological malignancies were also reported in 54 of the 995
patients enrolled in clinical studies or included in the expanded access program.
Approximately half of 

these were non-melanomatous skin cancers; the remaining cases

included a varety of solid tumors cancers encompassing many primar disease sites.

Nuclear Medicine Review (See primar review by Dr. Mar Andrich)
A number of editorial changes were proposed to the Dosage and Administration section
of the labeling, specifically with regard to Preparation of the Dose and Image Acquisition
and Interpretation. These modifications were reviewed by Dr. Mar Andrich, in
consultation with Dr. Gerge Mills, Director of 

the Division of Medical Imaging and

were deemed acceptable for inclusion in labeling. ø = b(4)
,. -;

Clinical Pharmacology (See primar review by Dr. Anil Rajpal) .....
Changes to Clinical Pharmacology section were based on data reviewed by Dr. Rajpal.

., 7 b(4)

.. ii
"

Pharmacologyoxicology:
No information relevant to pharacology or toxicology were submitted nor required for
review of this effcacy supplement.
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CMC
No information relevant to chemistry, manufacturing, or controls (CMC) were submitted
nor required for review of this effcacy supplement. The product used in conduct of
Protocol RIT-ll-004 was the same as that used in studies supporting the original approval
of the Bexxar therapeutic regimen.

Labeling Review:

b(4)

Recommendation:
All review team members have recommended approval of this effcacy supplement. I
concur with the review team and also recommend approval.
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