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Durable responses after ibritumomab tiuxetan radioimmunotherapy for CD20*
B-cdl lymphoma: long-term follow-up of aphase 1/2 study
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Greg Wiseman, and Christine A. White

We previously demonstrated that yt-
trium-90 (Y-90) ibritumomab tiuxetan
(Zevalin) radioimmunotherapy (RIT) was
safe and effective for relapsed or refrac-
tory CD20*, B-cell, non-Hodgkin lym-
phoma (NHL). We now provide long-term
follow-up data in responding patients
based on International Workshop Re-
sponse Criteria. Complete (CR), CR un-
confirmed (CRu), and partial response

(PR) rates were 29%, 22%, and 22%, re-
spectively (overall response rate 73%,
51% in CR/CRu). Mean time to progres-
sion (TTP) and duration of response (DR)
in responders were 12.6 months and 11.7
months, respectively. At the maximum
tolerated dose (0.4 mCi/kg [14.8 MBq/kq]),
TTP and DR in complete responders (CR/
CRu) were 28.3 and 27.5 months, respec-
tively. Nine patients (24% of responding

patients) had a TTP of more than 3 years.
Long-term responders (> 5 years) have
beenidentified. Ibritumomab tiuxetan pro-
duces durable responses in patients with
indolent and diffuse large B-cell lym-
phoma. (Blood. 2004;103:4429-4431)
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Introduction

In February 2002, yttrium-90 (Y-90) ibritumomab tiuxetan radioimmu-
notherapy (RIT) was agpproved by the U.S. Food and Drug Administra-
tion (FDA) for the trestment of patients with relapsed or refractory
low-grade, follicular, or CD20* transformed B-cdll non-Hodgkin lym-
phoma (NHL), and rituximab-refractory follicular NHL. Ibritumomab,
a murine immunoglobulin G1 (IgG1) kappa monoclona antibody,
targets the same epitope on the CD20 antigen as its chimeric counter-
part, rituximab (Rituxan). Tiuxetan (MX-DTPA; 1,4-methyl-benzyl
isothiocyanate diethylenetriamine pentaacetic acid), a second-genera-
tion chelator, is covalently bound to ibritumomab, alowing for forma-
tion of a stable radioimmunoconjugate (RIC) by chdating Y-90 for
thergpy and Indium-111 (In-111) for imaging.

Sequential clinical trials were performed prior to FDA ap-
proval.*> The phase 3 randomized trial demonstrated a statistically
superior overall response rate (ORR) and complete response (CR)
rate in patients treated with ibritumomab tiuxetan compared with
control subjects treated with rituximab (80% versus 56%, P = .002
and 34% versus 20%, P = .04, respectively).3 Patients refractory to
rituximab had a 74% ORR, and thrombocytopenic patients treated
with 0.3 mCi/kg (11.1 MBg/kg) had an 83% ORR. More than 500
patients have been treated.®

Patients were evaluated for response to ibritumomab tiuxetan
with use of protocol-designated criteria. Subsequently, an interna-
tional workshop defined uniform standards of response.” Herein,
we report long-term follow-up results of this phase 1/2 clinical
trial2 with updated time to progression (TTP) and duration of
response (DR) data and updated response rates based on these
International Workshop Response Criteria (IWRC).

Study design

A complete description of this phase 1/2, single-arm, dose escalation study
has been reported previously.2 Enrollment began in June 1996 and ended in
December 1997. Patients with histologically confirmed, relapsed or refrac-
tory low-grade or follicular B-cell NHL who had failed 2 prior regimens or
1 anthracycline-containing regimen were eligible. Patients with aggressive
NHL in first or subseguent relapse were included if the bone marrow
demonstrated less than 25% involvement with NHL, hemoglobin at least 8
g/dL (80 g/L), absolute neutrophil count at least 1.5 X 10%L, and platelets
at least 100 X 10%L. Ingtitutional review board approval and written
informed consent from al patients were obtained. The primary efficacy
endpoint was ORR; secondary efficacy endpoints were TTPand DR. TTP
was defined in @l patients as the interval from the date of first dose to the
date of progressive disease. DR was defined in responding patients as the
interval from the date of the first observation of objective response to the
date of progressive disease. Restaging evaluation was performed no later
than 2 months after treatment.

Results and discussion

Fifty-one patients were enrolled. Five patients were treated at 0.2
mCi/kg (7.4 MBg/kg), 15 a 0.3 mCi/kg (11.1 MBgkg), 30 a 0.4
mCi/kg (14.8 MBg/kg), and 1 was not treated. The dose was capped at
32 mCi (1184 MBg/kg). The maximum tolerated dose was 0.4 mCi/kg
(14.8 MBg/kg) for patients with normal basdline platelet counts. Tumor
histology was follicular (FL) in 65%, diffuse large B-cdll (DLCL) in
24%, and nonfollicular low-grade and mantle cell lymphoma in 6%
each. Median time from diagnosis to treatment was 3.8 years (range,
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Table 1. Overall response rate using IWRC criteria
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Table 2. Median duration of response and time to progression

No. Overall response CR, CRu, PR,

Population responders rate, % % % %

All patients (n = 51) 37 73 29 22 22
Follicular patients (n = 33) 28 85 33 24 27
DLCL patients (n = 12) 7 58 33 17 8

0.7-33.1 years). All 51 peatients had received prior chemotherapy with a
median of 2 prior regimens (range, 1-7 prior regimens), and 47 (92%)
had received an anthracycline. Ten patients (20%) were resistant to a
prior chemothergpy regimen and 9 (18%) were resistant to the last
chemotherapy regimen. Seventeen (33%) patients had received prior
externd beam radiation therapy. Fourteen (27%) patients had at least 2
extranodal Stesat diagnosis. At study entry, 59% of patients had at least
onemass 5 cm or greater, and 37% had onemass at least 7 cm; 43% had
bone marrow involvement with lymphoma.

ORR in dl patients was 73% (51% CR/CRu, 22% PR) (Table 1).
The ORR in patientswith FL was 85% and 58% in patientswith DLCL.
Median TTP in responders was 12.6 months (Figure 1A, Table 2) and
median DR was 11.7 months (Teble 2). Median TTP and DR for
CR/CRu patientswere 13.4 and 12.4 months, respectively. Median TTP
and DR for CR/CRu patients trested at the 0.4 mCi/kg (14.8 MBg/kg)
dose were 28.3 and 27.5 months, respectively (Table 2). Median TTP
and DR for patients in CR who were treated at the 0.4 mCi/kg (14.8
MBg/kg) dose was 45.0 and 44.0 months, respectively. Median TTPin
DLCL patients was 4.6 months in al 12 patients (Figure 1B, Table 2),
including 7 responders and 5 nonresponders. Median DR in the 7
responders was 49.8 months. The reason for the large difference
between TTPand DR inthe DLCL groupisthat therapid progressonin
the nonresponders (expected in DLCL ) lowered the median TTR. Thisis
reflected in thefirst part of the curvein Figure 1B. Median follow-up in
this study is 28.5 months for al patients and 63 months for ongoing
responders.
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Figure 1. Kaplan-Meier analysis of time-to-progression in intent-to-treat respond-
ers and in patients with DLCL. Panel A shows responders; Panel B shows all
patients with DLCL. C indicates censored.

Duration of Time to
response, mos. progression, mos.
Population No. (range) (range)
All patients 51 11.7 (0.7-74.3+) 9.3 (0.9-75.5+)
Responders 37 11.7 (0.7-74.3+) 12.6 (1.8-75.5+)
CR/CRu patients 26 12.4 (0.7-74.3+) 13.4 (1.8-75.5+)

CR/CRu patients

(0.4 mCi/kg [14.8 MBa/kg]) 13 27.5(0.7-74.3+) 28.3 (1.8-75.5+)
CR patients

(0.4 mCi/kg [14.8 MBqy/L]) 8 44.0 (6.4-74.3+) 45.0 (7.5-75.5+)
All DLCL patients 12 49.8 (1.3-67.6+) 4.6 (0.9-68.6+)

Nine (24%) of 37 respondershad aT TP of morethan 3 years. Five of
these responders had follicular lymphoma (FL) and 4 had DLCL.
Among these 9 patients, basdine tumor Sze was a least 7 cm in 1
patient, between 5 and 7 cm in 3 patients, and less than 5 cm in the
remaining 5 patients. The 4 patients with DLCL had failed between 1
and 4 regimens, including at least one anthracycline-containing regi-
men. Five of the 9 patients (14% [5 of 37] of dl responders) are il in
remisson (Figure1A): 3 patientswith FL and 2with DLCL. Duration of
response for these 5 patients ranges from 60 to more than 74 months.

The safety of ibritumomab tiuxetan in this population has been
recently described.® Adverse events were primarily hematologic and
trandent. In the present study, 2 (4%) of the 51 patients developed
myelodysplastic syndrome 2 to 3 years after ibritumomab tiuxetan.
These patients were heavily pretrested (4 or 5 chemotherapy regimens).
The incidence of human antimouse antibody (HAMA)/antichimeric
antibody (HACA) was 2% of 46 patients assayed.

Inthisphase 1/2 trid, 50 patientswith B-cell NHL were treated with
Y-90 ibritumomab tiuxetan. Seventy-three percent responded and 51%
achieved a CR/CRu. The response rate in patients with FL and DLCL
was 85% and 58%, respectively. For patients trested a the 0.4 mCi/kg
(14.8 MBg/kg) dose, the TTP was 28.3 months in patients achieving
CR/CRu and 45 monthsin patients achieving CR. Seven years fter tria
initiation, 5 patients remain in remission, so responses are durable. It
appearsthat those patientsin remission for at least 2 years have alower
likelihood of relapse (Figure 1), Smilar to what has been observed in
more aggressive lymphoma. Notably, 2 of 5 patientswith DLCL remain
in remission beyond 5 years.

The favorable safety profile seen in this early trial has been
confirmed by additional large-scale studies. The primary toxicity is
hematologic and isreversible. No increased incidence of secondary
myel odysplastic syndrome (MDS) or acute myelogenous leukemia
has been observed to date, with an annualized incidence rate of
0.2% from time of diagnosisand 0.6% from time of RIT asreported
in alarge study of 770 patients treated with ibritumomab tiuxetan.?
Human antimouse antibody (HAMA) formation has been observed
in 1% of patients (3 of 211) and human antichimeric antibody
(HACA) in 0.05% (1 of 211).5

In summary, long-term follow-up of this phase 1/2 tria
demonstrates that Y-90 ibritumomab tiuxetan radioimmunotherapy
produces high response rates and durable remissions in various
subtypes of B-cell NHL, particularly FL. Our results indicate that
Y-90 ibritumomab tiuxetan is a novel, effective treatment option
for patients with B-cell NHL who have failed prior chemotherapy,
including patients with refractory and/or bulky disease.
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