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Table 1 The interpretation criteria for altered biodis-
tribution of In-ibritumomab tiuxetan in the
phase | study on ®Y -ibritumomab tiuxetan

The patient may be considered to have an altered
biodistribution if the blood pool is not visualized on the
first image indicating rapid clearance of the In2B8 by
the reticuloendothelial system to theliver, spleen, and/or
marrow. Other potential examples of altered biodistri-
bution may include diffuse uptake in the normal lungs or
kidneys more intense than the liver on the imaging at
48-72 hours or 90-120 hours.
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Table 2 Institutions and primary investigators in each
institution collaborating in the phase |1 study on
Y -ibritumomab tiuxetan

Kensei Tobinai, Internal Medicine, National Cancer
Center Hospital

Yasuo Morishima, Department of Hematology and
Cell Therapy, Aichi Cancer Center Hospital

Tomomitsu Hotta, Department of Hematology and
Oncology, Tokai University Hospital

Norifumi Tsukamoto, Department of Hematology,
Gunma University Hospital

Kenichi Ishizawa, Department of Hematology and
Rheumatology, Tohoku University Hospital

Kuniaki Itoh, Division of Oncology/Hematology,
National Cancer Center Hospital East

Shin-ichiro Okamoto, Division of Hematology, School
of Medicine, Keio University Hospital

Masafumi Taniwaki, Department of Hematology,
Kyoto Prefectural University Hospital

Hirokazu Okumura, Department of Hematology,
Kanazawa University Hospital
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Imaging dose Therapeutic dose

Rituximab 250 mg/m? Rituximab 250 mg/m?
=
Y2B8
In2B8 130 MBq 14.8 or 11.1 MBqlkg*
{} or or.

Day 3 4 5 6 7 8 9

1 2
Scan
2-24 hrs 48-72 hrs 90-144 hrs

*14.8 MBq/kg in patients with a platelet count > 150,000/uL, or 11.1 MBq/kg
with a platelet count 100,000 to < 150,000/ uL. Maximum dose is 1,184 MBq.

Fig.1 Schedule for dosing and the assessment of
biodistribution of *In-ibritumomab tiuxetan
(In2B8) in the protocol of the phase |1 study on
0Y -ibritumomab tiuxetan (Y 2B8).
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Table 3 The assessment of biodistribution and the interpretation criteria for altered
biodistribution of *In-ibritumomab tiuxetan (In2B8) in the protocol of the phase |1
study on %Y -ibritumomab tiuxetan (Y 2B8) and in the | atest version of the package insert
of Zevalin® in the United States of America
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Table 4 Instructions for image interpretation used in the central assessment of !In-

ibritumomab tiuxetan
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”

Anterior [ Posterior Anterior ‘ Posterior ! Anterior [ Posterior

Scan 1 Scan 2 ’ Scan 3

Fig. 2 Altered biodistribution in acase (Case A) not treated with *Y -ibritumomab tiuxetan.
Whole-body images of arepresentative patient obtained at 2 hrs (Scan 1), 49 hrs (Scan
2), and 137 hrs (Scan 3) after administration of *In-ibritumomab tiuxetan, showing
prominent bone marrow and splenic uptake.
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Anterior l Posterior Anterior ‘ Posterior Anterior ‘ Posterior
Scan 1 Scan 2 Scan 3

Fig. 3 Altered biodistribution in a case (Case B) not treated with Y -ibritumomab tiuxetan.
Whole-body images of a representative patient obtained at 19 hrs (Scan 1), 49 hrs
(Scan 2), and 142 hrs (Scan 3) after administration of *!In-ibritumomab tiuxetan,
showing prominent bone marrow and splenic uptake.
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Anterior [ Posterior Anterior ‘ Posterior Anterior ‘ Posterior

Scan 1 Scan 2 Scan 3

Fig. 4 Biodistribution in a case (Case C) treated with *°Y -ibritumomab tiuxetan.
Whole-body images of apatient obtained at 2 hrs (Scan 1), 66 hrs (Scan 2), and 120 hrs
(Scan 3) after administration of **!In-ibritumomab tiuxetan, showing prominent
splenic uptake on Scan 1. The facilitated blood clearance of radioactivity as shown on
Scan 2 and Scan 3 is supposed to be due to the increased splenic uptake.

";4 ' ’;\ A %‘0 N

Anterior ‘ Posterior Anterior l Posterior Anterior ‘ Posterior

Scan 1 Scan 2 Scan 3

Fig. 5 Biodistribution in acase (Case D) treated with Y -ibritumomab tiuxetan.
Whole-body images of a patient obtained at 21 hrs (Scan 1), 49 hrs (Scan 2), and 142
hrs (Scan 3) after administration of I n-ibritumomab tiuxetan, showing prominent
splenic uptake on Scan 1. The facilitated blood clearance of radioactivity as shown on
Scan 2 (middle) and Scan 3 (right) is supposed to be due to the increased splenic
uptake.
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Fig. 6 Biodistribution in a case (Case E) treated with *°Y -ibritumomab tiuxetan.
Whole-body images of a patient obtained at 2 hrs (Scan 1), 66 hrs (Scan 2), and 122 hrs
(Scan 3) after administration of **In-ibritumomab tiuxetan, showing focally increased
bone marrow uptake in the ribs and spines on Scan 2 and Scan 3, but not increased
splenic uptake on Scan 1. Radioactivity in the blood pool is noted on Scan 2 and Scan
3indicative of not facilitated blood clearance.
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Fig. 7 Biodistribution in a case (Case F) treated with *Y -ibritumomab tiuxetan.
Whole-body images of a patient obtained at 3 hrs (Scan 1), 49 hrs (Scan 2), and 138 hrs
(Scan 3) after administration of *!In-ibritumomab tiuxetan, showing focally increased
bone marrow uptake in the ribs, spines, ileum, and sacrum on Scan 2 and Scan 3, but
not increased splenic uptake. Radioactivity in the blood pool is noted on Scan 2
indicative of not facilitated blood clearance.
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Table 5 Clinicopathological characteristics of two patients (Case A and B) showing prominent
bone marrow uptake of **In-ibritumomab tiuxetan

Case A CaseB

Interpretation criteria: phase Il protocol
(Central assessment)

Interpretation criteria: latest package insert
inthe US (Central assessment)

altered biodistribution

altered biodistribution

atered biodistribution

atered biodistribution

Platelet count at baseline = 100,000/ ul to < 150,000/ ul = 150,000/ ul
Y2B8* administration no no
Age/gender 48y.0./femae 52y.0./mae
Body weight 46.8 kg 67.0kg
Disease stage at study entry stage IV stage IV

Histopathology WHO classification
Bone marrow involvement

CD20in spind fluid**

Smig x, Ainspind fluid***
Splenomegaly

Hepatomegaly

Baseline WBC

HAMA, HACA in serum#****
Granulocye colony-stimulating factor use

follicular lymphoma
> 5% — < 20%

follicular lymphoma
> 20% — < 25%

69.9% 24.8%
3.4%, 63.0% 56.2%, 1.5%
no yes
no no
9,400/ ul 11,500/ ul
negative negative
no no

* Y -jbritumomab tiuxetan

** Percent positive fraction of CD20 as a surface marker of lymphocytes in the spinal fluid
*** Percent positive fraction of Smig k and Smig A as a surface marker of lymphocytesin the spinal fluid
**%% Human anti-mouse antibody (HAMA) and human anti-chimeric antibody (HACA) in the serum
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Table 6 Recommendation for the assessment of biodistribution and the revised
interpretation criteria for altered biodistribution of In-ibritumomab
tiuxetan (In2B8) in the protocol of the phase Il study on *°Y -ibritumomab
tiuxetan (Y 2B8)
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Summary

Assessment for the Image I nter pretation of *In-1britumomab Tiuxetan
in the Phase Il Study of ®Y-Ibritumomab Tiuxetan in Patients
with Relapsed or Refractory Indolent B-Cell Lymphoma
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Prior to the Y -ibritumomab tiuxetan (Y 2B8)
therapy, imaging is performed to verify the expected
biodistribution of | n-ibritumomab tiuxetan (IN2B8).
In order to determine the indication of radioimmuno-
therapy with Y 2B8, the interpretation criteria for al-
tered biodistribution of 1n2B8 was established.

A phase Il study of Y2B8 in patients with relapsed
or refractory indolent B-cell lymphoma was per-
formed in nine institutions in Japan. After the comple-
tion of therituximab infusion at 250 mg/m?, 130 MBq
of In2B8 was administered intravenously over 10 min-
utes. Gamma-cameraimaging was performed at 2-24
hrs, 4872 hrs, and 90-144 hrs. Images were inter-
preted by two investigators including a nuclear physi-
cian at the individual institution according to the
protocol defined criteriato determine the indication of
the radioimmunotherapy.

Forty-seven cases were enrolled in the study, and 45
cases underwent 1n2B8 scintigraphy. After the
completion of the study, central assessment of the
scintigram was performed by three nuclear physicians
according to both the criteria of the phase |1 study and
the latest version of the package insert of Zevalin® in
the United States of America. Two cases were judged

as altered biodistribution based on both criteria. They
demonstrated diffusely increased bone marrow up-
take. The protocol defined criteria revealed additional
two cases with altered biodistribution. They showed
increased splenic uptake with facilitated blood clear-
ance without increase in the bone marrow uptake.
They received Y2B8 and no increment in the adverse
event was noted as compared with cases with expected
biodistribution. Then this type of biodistribution was
not considered altered biodistribution. Increased focal
bone marrow uptake was noted in other two cases.
They were aso considered within the limit of expected
biodistribution.

The present study recommends the following crite-
riafor altered biodistribution of In2B8. 1) Diffusely
increased bone marrow uptake simulating the super
scan on bone scintigraphy, 2) Prominent uptake in all
of theliver, spleen, and bone marrow, 3) Uptakein the
lung, kidney, and intestine without lymphoma higher
than the liver.

Key words: Non-Hodgkin's lymphoma, Radio-
immunotherapy, In-ibritumomab tiuxetan, *°Y -
ibritumomab tiuxetan, Zevalin.



