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Knauf WU, Lissichkov T, Aldaoud A, et al: Phase III randomized study of
bendamustine comparedwith chlorambucil in previously untreated patientswith
chronic lymphocytic leukemia. J Clin Oncol 2009; 27:4378-84. (SCHRFE 5#1)

[F#]
ARt RO LAFURE 4B % 194270 E L, 100 mg/m2/H % Dayl & O Day 2
(2 30 43 AR LA B i TR 5

B#f: 27 uZ A7 VR 0.8 mg/kg/H % Dayl & O Dayl5s ([Z#% 0 &5

[#ER]
1) B3k
LR R NATF R ruas L7 VR P 1

(319 f) (162 f51)) (157 1)
RRhHR 68% 31% P<0.0001
SERE R 31% 2%
PFS (» A) 21.6 8.3 P<0.0001
AR (» A) 21.8 8

2) L4£M#(NCI-CTC)

EXIN R B BAF RE ra S AT VR
(319 #1) (162 ) (157 1)
ik (G3+4) 40% 19%




AR E11-217.2

BT | 8% | 3% |

2RT 319 N (RUF LAATF R 162 B, 7D§A7‘*‘/ﬂ/%¥ 157 ) 0> F8 A Ll 1 JHE
EZIZEID D 7=, APEIC oW T, BRE T EMN, XU F LAAF VT 110
il (68%)\ 7 ma T KT VEET 48 6 (31%) a_m&)ﬁ)nt (P<0.0001), 7 a o L7
AR HE L TRV A LAAF URIICB W T, L0 EL OREEMANBD L= (31%
vs. 2%), £7c. EEEAGFHRO T RAEIX, XUOFLATFURE, 70T LT UNLEETHK &
21.6 7 H& 837 H (P<0.0001) Thol,

LA OWTIX, 7 L— K34 oA EFEFERL (NCI-CTC &£H4E) X, /v T AT VLR
WZHRTROFE DRAF U THER S WEMIZSH > 72 (40% vs. 19%), 7L — K 3/4 D
HIE R GE OB 1T, RUA LAATFTURET 8%, 780 T AT VIVHET 3% DIEFNIZHEL L
7=,

[#w]
HEITH CLLEE O —RIBFEICBWT, RUALAF I/ T L7 LT, H
BlzEmWaMEE2Aa L, BERWICERARERBE e 7 o — v ER LT,

2) B% - HHEHEO CLLBEFCHTEIRVALARFY - VY XU OAEE (F4Y
CLLEIRINV—7 ZHERIELFE 2 FHRR) 2

Fischer K, Cramer P, Busch R, et al. Bendamustine Combined With Rituximab in

Patients With Relapsed and/or Refractory Chronic Lymphocytic Leukemia: A

Multicenter Phase II Trial of the German Chronic Lymphocytic Leukemia Study

Group. J Clin Oncol. 2011 Aug 15. [Epub ahead of print] PubMed PMID: 21844497.
(SCERFE5#2)

(7]
x4 R - HERYE CLL B 78 6 (7 v 4 7 v v #EvaH 22 B, 17p K48 14 Bl % & ir)
1B . XU HX AAF 70 mg/m?/H % Dayl & O Day 2 IZ# kN 5, Day0 {2V > & &
~7EFKETS (FE1Y A7 0iE, 375 mg/m2/ B, LD YA 7 11% 500 mg/m2/H),
4EMELITA 7V EL, K6V A7 VL,

[#x]

FIRHT RE G245 T8 5 O A o JL B 1 66.5 1 T 37.5% DIEMI X 70 5% LA £ T - 7=, Binet
WHE D CTIE, A7 —Y B,C 284 %32.1%, 48.0%% 5. 80.8%DIEFIMN 7NV X T v
RS L EPFARIEOREREA A LT\,

IR TOFRERIT 59.0% (95%CI, 47.3 - 70.0%), EEEM, W EM. L O

BRI % 9.0%., 47.4% ., BLV2.6% Tholo, 7VE T EVHIBHICKIT HE
X 45.5% T, 7NV E TV EZMEDOBE TIX 60.5%Th -7,

BT T N— TN CIE, 11q KIEERFE T 92.3%, hVU Y I—12 T 100%., 17p K{ET




AR E11-217.2

71%. IGHV %72 L OB T 8. 7% ICHMENRO bivic, F 7z, BRI JfE 24
I HRERIZEIT D EFS X147 » A Th o7z,

FESERYLE X, BED 12.8% 2B L, 7L — K 3+ 4 O PERBADAE, /M s
B, % %23.1%. 28.2%., BLU16.6%IZRD b,

(5w ]

% CLL & ICB W T, BR HFHIC K 2B FRIETHDTH Y hOorETH Y,
TN T EVEIBERF BT O EWARMES R S s, EREMIT B RS ZR o
(CREBIETH Y . BRKRIICEBETRETH o 72,

INDHDOHELERFERICESE . S HITRHKDO CLL BH T 2 BR G HRIEO AT
DIz OF I AR O BRI D,

< HARIZEB T 2 bR RS >
1) &4l
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Clinical / Statistical - Efficacy
Clinical Review

The Clinical Review was completed on March 5, 2008 and made the following
recommendation on regulatory action:
The efficacy and safety reviewers recommend approval of Treanda for the following

Indication, if the applicant can provide adequate financial disclosure information.

“TREANDA (bendamustine hydrochloride) for Injection is an alkylating agent
indicated for the treatment of patients with chronic lymphocytic leukemia (CLL).

Efficacy relative to first line therapies other than chlorambucil has not been




AR E11-217.2

established."

In addition to the phase 4 commitments recommended by Clinical Pharmacology, the
Clinical Review recommended that “The applicant should continue to follow subjects
of study 02CLLIII for survival outcome."

Clinical Review Addendum
A Clinical Review Addendum was completed on 31/18/08. The addendum reviewed the

updated financial disclosure information provided by the applicant, provided an

analysis of drug-induced liver injury, and evaluated the data submitted by the
applicant to support their labeling recommendations for dose modifications for

toxicity.

The applicant was able to obtain financial disclosure information from all but two
investigators. One was deceased and the other on an extended vacation. The review
reached the following conclusions regarding financial disclosure:
The available information does not suggest that the study results would be
influenced by financial interest since no personal tinancial interest was reported
by any of the investigators. Due to the small number of investigators for whom
financial disclosure information is not available and the small number of patients
enrolled by these investigators, it is unlikely that the information not available to

date would influence FDA's interpretation of the study results.

Cross-Discioline Team Leader Review

The Cross-Discipline Team Leader Review was completed on March 5, 20 08. The
review recommended the following regulatory action:
Pending reviews of DMETS and DDMAC, all disciplines recommend approval of
Treanda for CLL. A statistically significant improvement in response rate, and

Progression free survival was observed. The adverse event protile is acceptable.

Statistical Review and Evaluation

The Statistical Review and Evaluation was completed on February 20, 20 07 and

made the following conclusions and recommendations:
The sponsor submitted this application to evaluate the efficacy ofTreanda
(Bendamustine) compared with chlorambucil in the initial treatment of patients
with chronic lymphocytic leukemia (CLL) in Binet stage B or Binet stage C
requiring treatment. The applicant is seeking approval based on the primary
efficacy endpoints, overall response rate (ORR) and progression-free survival
(PFS). ORR was the proportion of patients in each treatment group with a best

response of CR, nPR, or PR. Progression-free survival (PFS) was defined as the
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time from randomization to progressive disease (PD) or death for any cause,
whichever occurred first. The primary analyses were based on the Independent
Committee for Response Assessment (ICRA) adjudicated responses and
adjudicated event time points. This application was based primarily on data from a
Phase III pivotal study (02CLLIII). This was an open-label, randomized, Phase 3
study. Patients were randomly assigned (with stratification by Binet stage and
study center) to either the bendamustine or chlorambucil treatment group at a
ratioof 1: 1

A total of 302 patients were screened and 301 were randomly assigned to
treatment (1 patient was not assigned to a treatment group due to refusal) at 45
centers throughout 8 countries. The sponsor reported that the proportion of
patients with ORR was 62% in the bendamustine treatment group compared with
33% in the chlorambucil treatment group (p<0.0001) as determined by the
Independent Committee for Response Assessment (ICRA). The primary PFS
analysis showed that the bendamustine treatment was superior to chlorambuecil
treatment (median 21 vs. 9 months, hazard ratio (HR) 0.23, P<0.0001). Based on
the data submitted by the sponsor these results were confirmed by this reviewer

and the data support the efficacy claim.

Whether the endpoints and the sizes of the effects on these two endpoints in this
phase Il study are adequate for approval is a clinical decision.

Statistical Team Leader's Memo

The statistical team leader's memo of 2/25/08 made the following conclusion and

recommendation:
This Team Leader's memo of the New Drug Application (NDA) submission seeking
approval for bendamustine (Treanda) as the first line treatment of chronic
lymphocytic leukemia (CLL) based on one randomized study comparing to
chlorambucil in previously untreated adults with symptomatic Binet stage B or
stage C CLL requiring treatment. I concur with the primary reviewer, Dr. Tang's
conclusion that the data submitted supports the claim that bendamustine has
demonstrated superior overall response rate (ORR) and progression-free survival
(PFS) compared to chlorambucil (ORR of 59% vs. 26% and PFS HR= 0.52, p-value
<0.0001). Please refer to the primary review by Dr. Tang for the details ofthe study

and the results.

Progression-free survival was assessed by a panel ofthree independent expert
hematologic oncologists and also objectively calculated using an algorithm based

on NCI working group criteria. According to the sponsor, in performing the review

10
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the members ofthe independent panel were allowed to exercise clinical judgment in
determining response and did not include bone marrow evaluations as required by
the NCI working group criteria. The FDA reviewers were able to verify the
calculated response rates and PFS, bu t could not verify the same as determined by
the independent panel due the subjective nature of the independent evaluation.
Therefore, it is recommended that the calculated response rates and PFS estimates

be included in the product label.

Comment: There are discrepancies in the response rates in the statistical review
and the statistical team leader's memo and in the hazard ratios for OFS in the
statistical review, the statistical team leader's memo, and the draft labeling. As
noted in the statistical team leader's memo, the calculated response rates and PFS
estimates should be included in the package insert. The calculated response rates
were 59% for bendamustine and 26% for chlorambucil. The calculated PFS hazard
ratios were 0.52 for the unadjusted analysis and confirmed that the hazard ratio
for PFS in the package insert should be 0.27 since the adjusted analysis was

prespecified.

I concur with the recommendations of the clinical and statistical reviewers.
Although only a single randomized trial was submitted, the efficacy results are
clinically and statistically robust. There are no efficacy issues that would preclude

approval.

Safety

The safety profile of bendamustine is summarized in the following excerpts from the

agreed upon package insert:
Adverse reactions were reported according to NCI CTC v. 2.0. In the randomized
CLL clinical study, hematologic adverse reactions (any grade) in the TREANDA
group that occurred with a frequency greater than 15% were neutropenia (28%),
thrombocytopenia (23%), anemia (19%), and leukopenia (18%). Non-hematologic
adverse reactions (any grade) in the TREANDA group that occurred with a
frequency greater than 15% were pyrexia (24%), nausea (20%), and vomiting (16%).

Other adverse reactions seen frequently in one or more studies included asthenia,
Fatigue, malaise, and weakness; dry mouth; somnolence; cough; constipation;

Headache; mucosal inflammation and stomatitis.

Worsening hypertension was reported in 4 patients treated with TREANDA in the

randomized CLL clinical study and none treated with chlorambucil. Three ofthese

11
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4 adverse reactions were described as a hypertensive crisis and were managed

with oral medications and resolved.

The most frequent adverse reactions leading to study withdrawal for patients

receiving TREANDA were hypersensitivity (2%) and pyrexia (1 %).

In the randomized CLL clinical study, 34% of patients had bilirubin elevations,
some without associated significant elevations in AST and ALT. Grade 3 or 4
increased bilirubin occurred in 3% of patients. Increases in AST and ALT of grade
3 or 4 were limited to 1% and 3%o f patients, re spectively. Patients treated with
TREANDA may also have changes in their creatinine levels. If abnormalities are
detected, monitoring of these parameters should be continued to ensure that

significant deterioration does not occur.

< Z Dt D SRS >
2) Gribben JG, O'Brien S. : Update on therapy of chronic lymphocytic leukemia.
J Clin Oncol., Feb 10, 2011; 29(5):544-50.

Bendamustine is a potent alkylating agent developed in East Germanymorethan
30 years ago and recently approved for use in CLL in the United States in 2008.
This agent has some structural similarity to purine analogs, but preclinical data
do not clearly show purine analog-based activity.38 The drug was approved by the
US Food and Drug Administration on the basis of a randomized trial of
bendamustine compared with chlorambucil in previously untreated patients with
CLL. The CR rate with bendamustine was 29% and the ORR was 68%, both of
which were higher than those seen with chlorambucil (CR rate, 4% and ORR, 39%).
The median PFS with bendamustine was 21 months, significantly longer than the
9 months seen with chlorambucil.29 Recent data from the GCLLSG suggest that
bendamustine in combination with rituximab (BR) produces higher response rates
than those seen with bendamustine alone.3% This combination produced a CR rate
of 33% and an ORR of 89%. Although CR rates appear somewhat inferior in this
phase II trial compared with those seen with FCR, ORRs appear comparable, and

an ongoing first-line randomized trial is comparing the combination of BR to FCR.

23 SR
29. Knauf WU, Lissichkov T, Aldaoud A, et al: Phase III randomized study of
bendamustine compared with chlorambucil in previously untreated patients

with chronic lymphocytic leukemia.

12
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J Clin Oncol 27:4378-4384, 2009

38. Gandhi V, Burger JA: Bendamustine in B-cell malignancies: The new
46-year-old kid on the block.
Clin Cancer Res 15:7456-7461, 2009

39. Fischer K, Cramer P, Stilgenbauer S, et al: Bendamustine combined with
rituximab (BR) in firstline therapy of advanced CLL: A multicenter phase II
trial of the German CLL Study Group (GCLLSG).
Blood 114:89, 2009 (abstr 205)

3) Michael Hallek and Natal Pflug : Chronic lymphocytic leukemia
Annals of Oncology 2010;21(Supplement 7): viil54-viil64

Bendamustine hydrochloride is an alkylationg agent containing a benzimidazole
ring. It was approved by the US Food and Drug administration (FDA) for the
treatment of CLL in 2008, after having been developed in East Germany over 40
years ago. In March 2010 the European Medicines Agency (EMEA) followed in
granting marketing authorization for bendamustine for patients with CLL. Both
approvals were based upon the results of a randomized phase III trial comparing
bendamustine with chlorambucil [13]. The overall response (OR) and median
progression-free survival (PFS) rates were 67% and 22 months, respectively, for
bendamustine versus 30% and 8 months for chlorambucil (both P<0.0001).

Even though fludarabine and bendamustine when used as single agents tend to
show higher efficacy (response rates, CR rates and longer PFS than
chlorambucil, their role as monotherapy in CLL remains questionable. With the
advent of monoclonal antibodies and the creation of highly effective
chemoimmunotherapies, monotherapeutic application of traditional
chemotherapeutic agents is only indicated in elderly or unfit patients in whom
drugs that carry more myelotoxicity than chlorambucil may not offer enough

benefit to replace the old standard.

The GCLLSG also tested the combination bendamustine plus rituximab(BR) in
two Phase II trials. Fischer et al. [47] enrolled 81 patients with relapsed CLL.
Patients received 70 mg/m2 of bendamustine on days 1 and 2 and 375 mg/m?2 of
rituximab on day 1 of the first cycle and 500 mg/m?2 on day 1 of subsequent cycles
administered every 28 days for up to six cycles. Grade 3/4 neutropenia and
thrombocytopenia occurred in 12% and 9% of all courses, respectively. There were
16 episodes (5%) of grade >3 infections with treatment-related deaths in 4% of
patients. ORR was 77% with 15% CRs. These results compare favorably with the

13
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FCR regimen in that BR achieves similar response rates, but induces less

neutropenias than FCR.

EEBEN

13. Knauf WU, Lissichkov T, Adaoud A et al. Bendamustine versus chlorambuecil
in treatment-naive patients with B-cell chronic lymphocytic leukemia
(B-CLL): results of an international phase III study.

Blood (ASH Annual Meeting Abstracts) 2007; 110: 2043.

47. Fischer K, Stilgenbauer S, Schweighofer CD et al. Bendamustine in
combination with rituximab (BR) for patients with relapsed chronic
lymphocytic leukemia(CLL): a multicentre phase II trial of the German CLL
Study Group (GCLLSG).

Blood (ASH Annual Meeting Abstracts) 2008; 112: 330.

4) Motta M, Wierda WG, Ferrajoli A.: Chronic lymphocytic leukemia® treatment
options for patients with refractory disease.
Cancer. Sep., 2009 1; 115(17):3830-41.

AGENTS WITH A DIFFERENT MECHANISM OF ACTION : BENDAMUSTINE,
FLAVOPIRIDOL, AND LENALIDOMIDE

Bendamustine is a chemotherapeutic agent with both an alkylating and purine
analogue-like structure that has been investigated in patients with CLL both as
monotherapy and in combination with other agents (Table 3).55.56 Bremexr57
reported that bendamustine is able to induce a high number of disease remissions
in patients with CLL, including patients with prior treatment with alkylators. In
2005, the German CLL Study Group published the results of a phase 1-2 study of
16 patients with recurrent or refractory CLL.58 The OR rate was 56%; 2 patients
achieved a CR, 5 patients achieved a PR, and the median duration of response was
42.7 months. The combination of bendamustine, mitoxantrone, and rituximab was
also tested in patients with recurrent and refractory lymphoproliferative
disorders.59 Twenty-one patients with CLL, 6 of whom (27%) had received prior
treatment with fludarabine, were treated in this study. Patients with CLL received
a lower dose of bendamustine (80 mg/m2) on Days 1 to 2; mitoxantrone at a dose of
10 mg/m2 on Day 1; and rituximab at a dose of 375 mg/m2 on Days 8, 15, 22, and
29. The administration of bendamustine was repeated on Days 36 through 37, and
mitoxantrone was repeated on Day 36 and every 4 weeks thereafter up to a
maximum of 6 cycles. The OR rate in patients with CLL was 95%, with 23% of

patients achieving a CR and 73% of patients achieving a PR.

14
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RN

55. Koppler H, Heymanns J, Pandorf A, et al. Bendamustine plus mitoxantrone-a
new effective treatment for advanced chronic lymphocytic leukaemia: results
of a phase I/II study.

Leuk Lymphoma. 2004;45:911-913.
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59. Weide R, Pandorf A, Heymanns J, et al. Bendamustine/mitoxantrone/rituximab
(BMR): a very effective, well tolerated outpatient chemoimmunotherapy for
relapsed and refractory CD20-positive indolent malignancies. Final results of
a pilot study.

Leuk Lymphoma. 2004;45:2445-2449.

5) Eric Winer, Julie Gralow, et al : Clinical Cancer Advances 2008: Major Research
Advances in Cancer Treatment, Prevention, and Screening-A Report From the
American Society of Clinical Oncology
J Clin Oncol 2008;27:812-826

+ Bendamustine for CLL: Although CLL is incurable, it can be managed for long
periods of time. A large, international study adds another approach to the
treatment arsenal for the disease, finding that the anticancer drug
bendamustine (Treanda; Cephalon 1nc, Frazer, PA) eliminated CLL in 30% of
patients, compared with only 2% of patients who received the standard
chlorambucil. The data led to the approval if bendamustine for CLL by the FDA
in March 2008.

MajorAdvance

Bendamustine is effective against CLL. CLL is diagnosed in more than 15,000

people each year, primarily in adults age 50 and older. There is no cure, though
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chemotherapy (with chlorambucil, cyclophosphamide, or fludarabine) is often
used to slow the progression of the disease.

Bendamustine has been used in Europe for some 30 years. 1t was believed to
have the same properties of similar drugs called alkylating agents, but
researchers have recently learned more about its modes of action and its
potential use for treating a variety of hematologic cancers?.

An international phase III study found that bendamustine eliminated cancer
completely in 30 % of patients with CLL, compare with only 2 % of patients who
received chlorambucil, which is often used to treat symptomatic CLL.
Bendamustine also increased progression-free survival by more than 1 year (21.7
v 9.3 months). The data supported the use of bendamustine as first-line
treatment for CLL and led to the approval of bendamustine for CLL by the FDA
in March2008.
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1. Rummel MJ, Atta J, Welslau M, et al: Bendamustine and rituximab (BR) are
effective in the treatment of relapsed or refractory indolent and mantle-cell
lymphomas: Long-term follow-up of a phase II study.
J Clin Oncol 25:188, 2007 (suppl; abstr 8034)

6) Lukas Smolej : HOW I TREAT ELDERLY OR COMORBID PATIENTS WITH
CHRONIC LYMPHOCYTIC LEUKEMIA
ACTA MEDICA (Hradec Kradove) 2010;53(4):213-220

Bendamustin is a unique molecule combining the properties of an alkylating agent
and a purine analog, originally developed in former German Democratic Republic
in 1960s and mainly used for the treatment of lymphomas. Bendamustine was
approved by US Food and Drug Administration for the first-line treatment of CLL
following demonstration of better ORR/CR and PFS in comparison to chlorambuecil
(33). German CLL Study Group published results of a dose escalation phase I/II
study in 16 patients with relapsed/refractory CLL; median age was 67 years. The
maximum tolerated dose was 70 mg/m?2 i.v. on day 1 and 2, repeated every 4 weeks.
ORR/CR was 56/13 %. The median duration of response was 43 months. Most
frequent grade III/IV toxicities included leukopenia(50 %) and infections(44 %) (3).
The next logical step, combination of bendamustine with rituximab, was reported
by the same group in 81 patients (median age 67 years) with relapsed/refractory
CLL. The regimen yielded ORR/CR of 77/15 %. Severe neutropenia and

thrombocytopenia occured in 12 and 9 % of treatment courses and there were 5 %
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severe infections. Treatment-related mortality was 4 % (3 patients 2x sepsis, 1x
pneumonia) (25). These result suggest that bendamustine might be an effective

and above all safe drug for the treatment of elderly CLL patients.
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Bendamustine is a type of purine analog/alkylator hybrid drug that is also active
in CLL. The latest results from a randomized phase III trial indicate that front-
line therapy with bendamustine is safe and highly effective[10] . Bendamustine
induced complete remissions in 30% and overall remissions in 68% of treatment -
naive cases. Moreover, progression - free survival was significantly longer than

with chlorambucil (22 vs. 9 months). However, it remains to be elucidated

whether bendamustine is also superior to chlorambucil in elderly and physically
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unfit patients with primary CLL.

Apart from FCR, pentostatin plus cyclophosphamide[24] and bendamustine have
also been successfully combined with rituximab to treat primary CLL (PCR
regimen, BR regimen). Remission rates were comparable with those with FR and
FCR. Of note, the PCR regimen has shown good antileukemic activity and
relatively mild toxicity in elderly patients [25] . Future clinical trials are now
under way to further optimize treatment with FCR or with other
chemoimmunotherapeutic regimens (eg, FR, PCR, BR) that may be equally active
but less toxic than FCR.

RN

10 Knauf K, Lissichkov T , Aldaoud A , et al. Bendamustine versus chlorambucil
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CLL): results of an international phase III study.
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lymphocytic leukemia.

Blood 2007 ; 109 : 405 — 11 .
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and rituximab is an active, well - tolerated regimen for patients with
previously treated chronic lymphocytic leukemia.

J Clin Oncol 2006 ; 24 : 1575 — 81.
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Bendamustine Bendamustine (Treanda) is a relatively new alkylating agent that
has activity in CLL. Although this agent was synthesized with the intent of
combining the alkylating properties of mechlorethamine with the purine
antimetabolite properties of benzimidazole, the activity of bendamustine appears
to stem from its capacity to act as an alkylating agent.561 Phase I/II trials with
bendamustine at 70 to 100 mg/m?2 given intravenously on each of two consecutive

days every 4 weeks demonstrated overall response rates of 56 to 93 percent and

complete response rates of 7 to 29 percent in patients with relapsed/refractory
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CLL.562-565 A phase III trial comparing the activity of chlorambucil versus
bendamustine in the initial therapy of 319 patients with CLL demonstrated
significantly higher response rates in patients treated with bendamustine.566 For
this study, patients were randomized to receive either chlorambucil (at a dose of
0.8 mg/kg on days 1 and 15, or as divided doses on days 1 and 2 and 15 and 16,
every 4 weeks) or bendamustine at a dose of 100 mg/m? on days 1 and 2 every 4
weeks. Depending on tolerance and response, patients received up to six cycles of
therapy. Complete and partial responses were observed in 68 percent of the
bendamustine treated group and in 31 percent of the chlorambucil-treated group.
Moreover, median progression-free survival was 21.6 months for the
bendamustine-treated subgroup and 8.3 months for the chlorambuciltreated
subgroup (P <0.0001). Because of these findings, the FDA approved bendamustine
for use in the initial therapy of CLL in 2008.567

Myelosuppression is the major toxicity incurred by patients treated with
bendamustine. In the registration phase III study, 23 percent of treated patients
developed grade 3 and 12 percent developed grade 4 neutropenia or
thrombocytopenia.566 This has prompted consideration for using a reduced dose of
bendamustine at 70 mg/m?2 on days 1 and 2 of each cycle instead of the 100 mg/m?2
per day dose, particularly for treatment of previously treated patients or elderly
patients who might have limited myeloid reserve. For patients who experience
grade 3 or greater hematologic toxicity following treatment, it is recommended
that the dose be reduced to 50 mg/m?2 on days 1 and 2 of each cycle. If grade 3
hematologic toxicity recurs, then further reduction of the dose to 25 mg/m?2 on days
1 and 2 should be considered. In the event of grade 4 hematologic toxicity or
clinically significant grade 2 or higher nonhematologic toxicity, then treatment
should be delayed until such toxicity has resolved, or at the discretion of the
treating physician.
Pharmacokinetics Bendamustine is primarily metabolized by hydrolysis to
metabolites with low cytotoxic activity. Its half-life in the plasma following
intravenous administration is approximately 40 minutes. More than 90 percent of
the metabolized drug is excreted in the feces. Despite this noted pharmacology,
bendamustine is not recommended for treatment of patients with a GFR of less

than 23 mL/min/m?2.
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Clin Cancer Res 14:309, 2008.

23



AR E11-217.2

562. Kath R, Blumenstengel K, Fricke HJ, Hoffken K: Bendamustine monotherapy
in advanced and refractory chronic lymphocytic leukemia.
J Cancer Res Clin Oncol 127:48, 2001.

563. Aivado M, Schulte K, Henze L, et al: Bendamustine in the treatment of
chronic lymphocytic leukemia: Results and future perspectives.
Semin Oncol 29:19, 2002.

564. Bergmann MA, Goebeler ME, Herold M, et al: Efficacy of bendamustine in
patients with relapsed or refractory chronic lymphocytic leukemia: Results of a
phase I/II study of the German CLL Study Group.

Haematologica 90:1357, 2005.

565. Lissitchkov T, Arnaudov G, Peytchev D, Merkle K: Phase-I/II study to
evaluate dose limiting toxicity, maximum tolerated dose, and tolerability of
bendamustine HCI in pre-treated patients with B-chronic lymphocytic
leukaemia (Binet stages B and C) requiring therapy.

J Cancer Res Clin Oncol 132:99, 2006.

566. Knauf WU, Lissichkov T, Aldaoud A, et al: Phase III randomized study of
bendamustine compared with chlorambucil in previously untreated patients
with chronic lymphocytic leukemia.

J Clin Oncol 27:4378, 2009.

567. Traynor K: Treanda approved for chronic lymphocytic leukemia.

Am J Health Syst Pharm 65:793, 2008.

<HARIZBUT D HRE%E >
1) 4L

(4) FRFHEEOBHEA A BT A > ~OFesikist

<HEHZBTDHA RT A E>
1) KEICBTLZDRAZEIA FTF 4 Th s NCCN (National Comprehensive
Cancer Network) Clinical practice guideline 2011 V3 (Z¥wW <, CLL/SLL] @
FRIBEBI B L OFHI - HRONCB T 2R BIUKE LT NUF L RF AL L
LIV YF =7 L DOPFHRIENRHERI LTS,

<HRKIZBFDIHA RTA4 %>
1) #4772

(5) HERNEITHR D AR TOMRKRBBREE ke ORENERE (B2 (1) L

24




YRS 1-217.2

) lzHoWnWTC

1) 47 L

(6) bRt (1) b (5) ZEEZXTZEEADZYPEITHONT

<HEERHE - DRI HONT>

1) BEELhRE - B - T8I D >3 PE B i

> RIBEBIOEMEY SRR EE 2 RICHINTERI N r T LT ED
B L BGRBR O R I D & 0 KE, EE, AE, MEOAFE STV D EE -« 4
By TEMEY R lR] Lo TWH T &,

> UHEDBODWEREIZENSTEN R RO ERBY TH MBME Y &/ SM A A
EZBILTWAD Z &,

<HEME - HEIZSNT>

1) RMTHEK EFRICARNEHCTCEL 2 L2 BELET LH, Hik- HEICOWTIE, 5
EH. AE, MmECRT 5 &BMAE - HE [BRATE, 4% 1127 1L L, Dayl &
W Day2 (T H LAATF VA 100 mg/m2% 30 57705 60 30 CTEARNE S35, )
HHEETD,

< BRI E ST Iz oW T >
1)&$J/Aﬁamfi e A Emf®ki%3%%£béﬁ%ﬁf®mw
HIMME CTH D DIk LT, ENTEHEKADIL XZ 10 4 . EIWERMFEIERT 10 &

ANbHT=VBLZ 03 NEHEE S, MDRWFITHELT D,

2 & 3Lk
PORFN AR . B - U o NE - B REE -4 B O & IR,
BB |] . BRI, “IBME Y MR & R IR B ORI

CLL i, MEEME BHaEIER Y X U o R EICoE SN D /Aty > )& (SLL)
CHBRHEAETH Y, MEEIT, WHEFPNRAERITIAON T, KE NCCN T4 F7 A4 12
BV TR [ — OWRRKIENBIRIS W BATOREMERICE O THEREBR L L
TR T LI TV 5,

FRARKMIT, FAVICBWT 40 FLL Lo R SEHKEREZ A L RCKIZEB W TREIC CLL
2D ONTIREME B MRMEIER Y XU U RNEOMEISEICAL EHA S TRBY . EHE
IR LR EHERPD D,

KENWZBTLINABZIETA T4 Th% NCCN (National Comprehensive Cancer
Network) Clinical practice guideline 2011 V3 (23T, ICLL/SLL| O RIBFEHIF L NFF -
FREIC BT AIBERREE LT R LA AFUHAS L IRY Yo~ 7 & 0%
ERHER IR TWD

25



AR E11-217.2

4. BT _RERBOMBELE F 0 HIER

1) CLL IZAMICBITIBRELNBOLNTND Z NG, ATV TR AR 2 £
THZEEFEFICH L WEEZ LD,

ANV TARANL, REMEE B MilatkdER o U Nz S & LT 2010 4 10
AN REIR 78K G S 41, 2010 4F 12 A L0 ipIcfi S v, SLL Zxf L Tidk, 1B/ 5 ONZ
MTRBZIZB W THEARBREZ A L, 208EFHAEIC LD | BRICHRE 0L BMEOHBEN R S
NTWo, Loz &b, K- RICxHT 2 HAMHITEFE S EAMER>TWND
EHIWTESNDZ END, AMBFBICLVARIND Z ERE EEZELOND,

5. %5

< ZE D>
1)

6. 5 H— 5

(1) EER B, EYEERERE IR D5 AR LE E L ToRE RN

1) Knauf WU, Lissichkov T, Aldaoud A, et al: Phase III randomized study of
bendamustine comparedwith chlorambucil in previously untreated patientswith
chronic lymphocytic leukemia. J Clin Oncol 2009; 27:4378-84.

2) Fischer K, Stilgenbauer S, Schweighofer CD, et al: Bendamustine in combination
with rituximab patients with and/or Refractory Chronic Lymphocytic Leukemia: A
Multicenter Phase II Trial of the German Chronic Lymphocytic Leukemia Study
Group. J Clin Oncol Aug,15, 2011 (in press)

(2) Peer-reviewed journal DR, X% « 7F U v AEDHREIRI

1) k[EFood and Drug AdministrationiZ X 5 7&G8 : RIGWHOCLLEF Z x5 L LT, X
VAL AF > (TREANDA) L7 o A7 VO R OVE e 2 i+ 5 IES
b i 55 3FR R BR

2) Gribben JG, O'Brien S. : Update on therapy of chronic lymphocytic leukemia.

J Clin Oncol., Feb 10, 2011; 29(5):544-50.

3) Michael Hallek and Natal Pflug : Chronic lymphocytic leukemia
Annals of Oncology 2010;21(Supplement 7): viil54-viil64

4) Motta M, Wierda WG, Ferrajoli A.: Chronic lymphocytic leukemia® treatment
options for patients with refractory disease.

Cancer. Sep., 2009 1; 115(17):3830-41.

5) Eric Winer, Julie Gralow, et al : Clinical Cancer Advances 2008: Major Research
Advances in Cancer Treatment, Prevention, and Screening-A Report From the
American Society of Clinical Oncology
J Clin Oncol 2009;27:812-826

26



AR E11-217.2

6) Lukas Smolej : HOW I TREAT ELDERLY OR COMORBID PATIENTS WITH
CHRONIC LYMPHOCYTIC LEUKEMIA
ACTA MEDICA (Hradec Kradove) 2010;53(4):213-220

7) MNEIE : Bendamustine
22D 3 A, 20105235(5):557-562

8) HMpMESL. MAARVEM - U U RRIBEFARICBIT DX T LATF U DEE
Mm% - FEEFE, 2009;59(4):393-401

9) AIEE—; BMarEY v NS BARRMEEEY SR MEIC kT 2R A ARTF
DA A
Mg - FEEFE, 20103560(1):57-64

(3) BREFFE~OFEEAIEFR L L TORRHERN
1) Goede V. Eichhorst B. and Hallek M.; Leukemias: principles and practice of therapy
Chapter 25 : Therapy of Chronic Lymphocytic Leukemia: Front-line and Salvage.
Blackwell Publishing Ltd. p.308-14, 2011
2) Thomas J. Kipps ; Williams Hematology : CHAPTER 94 CHRONIC
LYMPHOCYTIC LEUKEMIA AND RELATED DISEASES
8 ed., McGraw-Hill Professional, p1450, 2010

27



	（別添様式１）

