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SUMMARY

The combination of bortezomib and rituximab was evaluated in

mantle cell lymphoma (MCL), follicular lymphoma(FL) and

Waldenstrém macroglobulinaemia (WM), in a Phase | and later, a

randomised Phase |l study. In the latter, 42 patients with

recurrent/refractory disease received either: bortezomib 1.3mg/m2 on

days 1.4.8 and 11 of a 3-week cycle with rituximab 375mg/m2 on day

1,(21 patients) or: bortezomib 1.6mg/m2 and rituximab on days 1,

8.15 and 22 of a 5-week cycle (with rituximab being given only in

cycles 1 and 4).Twenty-eight patients were withdrawn (toxicity 16,

progression?, and 'patient choice' 5). The main toxicities were

years. Toxicity and efficacy were equivalent between the two

groups. The combination has significant toxicity but is effective,

particularly in patients with WM.

Keywords: ortezomib, ituximab, B-cell malignancies
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INTRODUCTION

The concept of ‘targeted’ therapy, first proposed by Erhlich (1890) came
to fruition in the management of malignant lymphoma with the
demonstration of single-agent efficacy for the monoclonal antibody, anti-
CD20 (rituximab) in B-cell malignancy. Most effective, and licensed
originally for use alone, in follicular lymphoma (FL) (McLaughlin et al,
1998; Hainsworth et al, 2000 Hainsworth et al, 2002; & Witzig et al,
2005)), it also induces responses in mantle cell lymphoma (MCL) (Foran

et al, 2000; Ghielmini et al, 2005 & Tobinai, 2002), and Waldenstrom

an ideal partner for cytotoxic chemotherapy and ‘chemo-immunotherapy’

has now been shown to prolong not only freedom from recurrence but

~
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al, 2005; van Qers et al, 2007; Herold et al, 2007). Several studies in

MCL have likewise shown a significant advantage for the addition of
rituximab in terms of response rate, complete response rate and ‘time to

has thus far shown a survival advantage (Forstpointner et al, 2004).

The proteasome and in particular, the NFkB pathway is also a potentially
attractive target in malignant lymphoma (de Martino et al, 1999 & Adams
et al, 1999). A phase | study of the proteasome inhibitor, bortezomib in
patients with refractory haematological malignancy identified a feasible

dosing schedule, the most debilitating clinical toxicities being fatigue and

~
~

Complex Script Font: Arial

Formatted: Font: Not Italic,
Complex Script Font: Arial

N \\ ‘[ Deleted: Kropff et al, 2005;
N

{ Deleted: 6

o o

/{ Deleted: ;

) { Deleted:




©CoO~NOUTA,WNPE

British Journal of Haematology

mostly reversible, but sometimes painful, peripheral neuropathy:;

efficacy was most impressive in multiple myeloma but responses were

also seen in FL, MCL and WM (Orlowski, et al, 2002).

v _ L e

In subsequent phase Il studies, bortezomib was generally given twice
weekly, at doses ranging from 1-1.6mg/m?% Activity was observed in
patients with FL who had received multiple previous therapies (Di Bella et
al, 2008; O’Connor et al, 2005 & Strauss et al, 2006) and in MCL,
(O’Connor et al, 2005; Goy et al, 2005 & Strauss et al, 2006). However, a
subsequent multi-centre trial (in MCL) suggested a rather lower response
rate (31%), with a median duration of response of 9 months in a heavily

pre-treated population (Fisher et al, 2006). Again, the principal toxicities

thrombocytopenia (O’Connor et al, 2005; Strauss et al, 2006; O’Connor

et al, 2007; Goy et al, 2005; Fisher et al. 2006; Gerecitano et al, 2009 &

de Vos et al 2009).

(Mitsiades et al, 2003; Roccaro et al, 2007; Leleu et al, 2007), the drug
was first used alone, in patients with recurrent or refractory disease.
Unusually for such a patient population, ‘major response’ rates (Kimby et
al, 2006) of >50% were observed (Treon et al, 2007; Chen et al, 2007;

Dimopoulos et al, 2005 & Goy et al, 2005).
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On the basis of these preliminary results, a phase I/ll randomised study

of bortezomib given in conjunction with rituximab was initiated at four,

fo -

hospitals in the United Kingdom. The objective was to compare two,

\
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Study design
The protocol was approved by the Ethics Committees of the four
participating hospitals; all patients gave informed consent. The study

was carried out under the auspices of the NCRI Lymphoma Clinical

Studies Group.

This was originally conceived as a phase I/ll study, the objective of the
phase | component being to determine the optimal weekly or twice-
weekly dose of bortezomib when given in conjunction with rituximab.
However, after the first 7 patients had been treated (in the Phase |
component), in the light of data from a phase Il study conducted in the
United States, (Leonard et al, 2005) the protocol was amended to
proceed directly to the randomised phase Il component. The primary
end points were: toxicity, which was monitored at each visit (using WHO

criteria) and overall response rate. Secondary end points were freedom

from progression and survival.
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The total number of patients in the Phase Il part of the study was
based on the following considerations: assuming a 50% response
rate to rituximab alone (from historical, control data), in order to
demonstrate that the combination of bortezomib + rituximab was
more effective than antibody alone, 20 patients were to be treated
initially. If 16 responses were seen, a further 20 patients would be
recruited. If between 7 and 15 responses were seen, a further 30
would be required. The planned interim analysis was duly conducted
after 20 patients had been entered. On the basis of the safety and

efficacy data, the decision was made to continue.

Response was assessed at the end of 4 cycles in arm A and after 3
cycles in arm B (please see below) and one month after completion of
therapy. Patients deemed to have ‘stable disease’ completed planned
therapy (unless withdrawn because of subsequent progression, toxicity
or ‘patient choice’). For patients withdrawn from the study for any
reason, formal assessment of response was undertaken at the time of

that decision.

Patients
Fifty patients were originally recruited, one withdrew before starting
treatment and has therefore been excluded from the analysis. Thus a

total of 49 patients, 7 in the phase | component and 42 in the phase Il

Page 6 of 38
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form the basis of this report. Clinical characteristics at the time of study
entry are shown in Table 1. Histological sub-types comprised: MCL: 21,
FL: 17 and WM: 11. The median number of prior treatments was 2,
range 1-7. Thirty-six of the 49 patients had bone marrow infiltration at
the time of study entry; nine had previously received high-dose treatment

supported by autologous peripheral blood progenitor cells.

Treatment
Phase | component: the first 7 patients were randomly allocated to

receive bortezomib intra-venously (i/v), at the following doses: in Arm A:

/{ Deleted: -1.3mg
0.7mg/my, (3 patients) and_1mg/mZ, (2 patients). twice weekly, or in arm B: - { eleted: 2and
B T Formatted: Not Superscript/

1.3mg/m®(2 patients).weekly, 0| Subscript

RN
\ \\\\\ {Deleted: -1.3mg
) \

{ Formatted: Superscript
Phase Il component: Forty-two patients were randomised to receive one

N

\ | Formatted: Superscript

| Deleted: 2 and

| Formatted: Not Superscript/
\‘u“‘“ \ | Subscript

' | Comment [A8]: Recommend
1\ | specifying the actual dose levels, not just
11'| the range.

'\ Deleted: 0-1.6

of two different doses and schedules of administration as shown in

o

Figure I. Arm A comprised: bortezomib given at a dose of 1.3mg/m? i/v,

Subscript

Formatted: Font: (Default) Arial,

7777777777777777777777777777777777 Y ‘\{ Formatted: Not Superscript/ J
{ Complex Script Font: Arial J

“‘\\
A
—————————————————————— RN
o
NV
'\
\

“‘\
vy

,,,,,,,,,,,,,, Comment [A9]: Same comment as in
the summary “It might be more clear to

say days 1, 4, 8, 11 of a 21-day cycle”

\

a maximum of 6 cycles. In order fe total dose of rituximab to be

I\ Deleted: twice weekly, i/v, for two
'| consecutive weeks

equivalent, the antibody was given on the same days as bortezomib but .
Formatted: Font: (Default) Arial,

\'| Complex Script Font: Arial

\
vV
Vi b
\
Vi
\ \
W \
\ \

study)

consecutive weeks of

\
'\ [ Deleted: -week

\

{ Deleted: of each cycle. ]
{ Deleted: on the first day of four J
( )
)
)

{ Deleted: on
{ Deleted: days 1, 8, 15 and 22 of



Author
Recommend specifying the actual dose levels, not just the range.  

Author
Same comment as in the summary ﬁIt might be more clear to say days 1, 4, 8, 11 of a 21-day cycleﬂ


©CoO~NOUTA,WNPE

e
[Ny

U OO A DMBEBRAMDIMBAEDIAMDIMNDMOWWWWWWWWWWNDNNDNNNNNNNRPRPRERREREREPR
QOO NOUPRRWNRPOOO~NOURARWNPRPOOONOUOPRARWNRPOOONOODURAWNRPOOO~NOOOMWN

British Journal of Haematology

Page 8 of 38

Standard response criteria were applied for patients with FL and MCL“
(Cheson et al,1999). Response in patients with WM was assessed using
the Fourth International Workshop Criteria (Kimby et al, 2006).
Progression-free survival is the interval between the date of assessment
of response and evidence of progression. Overall survival is the interval

from the time of commencing trial therapy until death or date of last
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Following a satisfactory interim analysis of the results for the first 19
patients (one having been withdrawn prior to starting treatment), a further

23 were recruited.

Clinical Toxicity (Table 2)

There were no deaths directly related to the therapy, although two
patients died of infection after the blood count had recovered. Planned
therapy was however completed in only 14/42 patients. Twenty-eight

were withdrawn for the following reasons: toxicity:16, progressive

lymphoma: 7 and ‘patient choice’:

group asked to be withdrawn because they found the sjde effects

unacceptable. E

The number of patients withdrawn from each arm of the study
because of toxicity and the specific reasons for cessation of
treatment according to arm are shown in Table lll; they were
approximately equivalent. Overall, grade 1 or 2 neurotoxicity was

observed in 43% of patients treated twice weekly and 48% of those

Overall, grade | or 2 g/i_toxicity was observed in 48%(na) and 52%
(diarrhoea) of patients receiving twice weekly treatment and 58% and

62% of patireceiving bortezomib weekly.
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Haematological toxicity (Table 2),

Grade | or 2 toxicity occurred in more than one third of patients, being
observed equally in the two arms of the study. There was a trend for
Grade 3 or 4 haematological toxicity to be more severe in arm A, in which
bortezomib was given twice weekly, but no significant difference.

Treatment was delayed in 14 patients, by 1-21 days, for various reasons

_ - Comment [A14]: As above-what
about neuropathy?

but only in 2 cases because of neutropenia or thrombocytopenid.

|
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Response (Table 3) E

The overall response rate was 28/42 (67%) with seven complete
responses (CR) and 21 partial responses (PR) being observed. The
response rate (CR + PR) was identical in the two treatment groups,
namely, 14/21 (67%) in each arm. There was no significant

difference in CR rate.
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MCL: 11/19 (58%), FL: 8/15 (53%) and WM: 9/10 (90%). Twelve of the
14 patients who completed the planned therapy responded (3 CR, 9 PR),
as did 16 (4 CR, 12 PR) of the 28 patients who did not complete
treatment (7 because of disease progression). Sixteen of the latter 28
had been withdrawn because of toxicity, but 12/16 responded. (including
6/8 withdrawn specifically because of neuropathy) . In addition, four out

of five patients withdrawn because of ‘patient choice’ had a PR.
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-

Progression-free survival

Ten of the 28 patients who responded remain well without progression
between 1 and 3.5 years. Four patients with WM remain asymptomatic
without further treatment for between 2 and 2.5 years, five have
progressed, (progression being defined as a >25% increase in the M

band).

Twenty-two of the original 42 patients remain alive, between 1.4 and 4
years, 10 without progression. Twelve patients have developed recurrent
lymphoma but 10 of them remain well, (8 without further treatment and 2
having gone on to receive a reduced intensity allograft). Twenty patients
have died, 16 following progression of lymphoma (8 having had further
treatment. Four patients died without evidence of progression, 2 of

pneumonia (one with a history of COPD), one of secondary acute
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designed to deliver the same total amount of both drugs yield the same
assessment was performed at somewhat different timepoints (the
total duration of treatment being longer in Arm B), this is unlikely to

confound the response rates since the discrepancy is only 6 weeks.

The results are in keeping with data from most other studies in which™

bortezomib has been combined with conventional chemotherapy in other
settings (Barr et al, 2009, Ribrag et al, 2009; Sehn et al, 2009 & Leonard
et al, 2005). One report has however suggested that when combined with
rituximab, bortezomib is better tolerated and has greater efficacy when
given weekly, to patients with recurrent or refractory follicular or marginal-
zone lymphoma, (de Vos et al, 2009). Conversely, it was concluded in a
phase Il study of bortezomib given alone, weekly, (Gerecitano et al,
bortezomib, (O’Connor et al, 2005) the overall response rate was inferior,

with no complete remissions in patients with recurrent FL and MCL.

this schedule in the future, certainly when the drug is being given in

conjunction with rituximab.

Two recent Phase Il studies using bortezomib in combination with

bendamustine and rituximab, in patients with recurrent/refractory

‘indolent’ and mantle cell lymphoma (Friedberg et al, 2009), and
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specifically, recurrent follicular lymphoma (Fowler et al, 2009) have
reported high response rates (79% and 86% respectively), with complete
responses being observed in >50% of patients. Bortezomib has also

recently been combined with ‘CVAD’ (Kahl et al, 2009) and ‘R-CHOP’

(Ruan et al, 2009) in newly-diagnosed patients with mantle cell

IymphoEwith very high response rates and CR rates of >70%.

It is heartening for all three subtypes of lymphoma, that the results

appear better than those reported in almost all studies for either drug

given alone, in similar circumstances._Certainly, the combination .-

warrants further evaluation. Particularly encouraging are the findings in
the small number of patients with WM. Whilst no complete remissions
were observed, partial responses were observed in 9/10 patients and 4
of the patients who responded continue well, transfusion-free without

progression, between 2 and 2.5 years following completion of therapy.
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continue for several years, as was the case in one patient with WM

treated in the Phase | component of the study.

Against this background, the toxicity of the treatment is of paramount
importance. Whilst meaningful responses were observed in the majority
of patients withdrawn from the study, for whatever reason, it is disturbing
that only 14/42 patients were able to complete the planned therapy. A

quarter developed 'intolerable' side effects, the most serious being

painful peripheral neuropathy, and treatment was therefore \stoppedL%/

without prior dose reduction. The incidence and severity of

neuropathy were similar in the two groups of patients. Equivalent
degrees of neurotoxicity have likewise been observed in other
reports where bortezomib has been given once or twice weekly

(O’Connor et al, 2005; Strauss et al, 2006; O’Connor et al, 2007; Goy

et al, 2005; Fisher et al. 2006; Gerecitano et al, 2009 & de Vos et al

2009).

Even though largely reversible, as in myeloma (San Miguel et al, 2006)

proportion of patients, as was the case for similarly pre-treated patients
with lymphoma in another report (de Vos et al, 2009). Very close
monitoring and asking patients specifically about symptoms of ‘early’
neurotoxicity, with appropriate treatment modification is mandatory and

may reduce the severity of the problem (Richardson et al, 2006).
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It may be concluded that overall, these results give strong support to
further investigation of bortezomib and rituximab in malignant lymphoma,

particularly in patients with WM.
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Table Il. Haematological and Clinical Toxicity (arm A vs. arm B)

Arm A - g1 pts,

,,,,,,,,,A@,BAN_S ,,,,,,,,,,,, U

HB | 38 0 29 5
wcc| 38 14 43 0
Platelets 43 29 52 10
Neutdlophils 33 24 29 14
Lymghocytes 14 38 58 24
Nausga 48 5 58 0
Diarrhoea 52 10 62 0
Lethdrgy 43 5 38 10
Neurgpathy 43 14 48 19
Fatighe 52 10 48 5
-20 -
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Table lll. Toxicity necessitating withdrawal from trial (Arm A vs. B)

Toxicity Arm A Arm B Total

©CoO~NOUTA,WNPE

Neuropathy 5 3 8

Gl 2 1 3

14 Haemorrhage 0 1 1

17 Chest infection 0 2 2

20 Cardiac 0 1 1

23 Fatigue & 1 0 1
24 Lethargy

Total 8 8 16
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ARM A (total - 8 cycles)

Bortezomib: 1.3mg/m® i.v. on days 1,4, 8 & 11 of a 21-day cycle.

Rituximab : 375mg/m® i.v. infusion on day 1 of each cycle

ARM B (total - 6 cycles)

Cycles 1 and 4

Bortezomib:1.6mag/m? i.v. on days 1, 8, 15 and 22 of a 35-day cycle

Rituximab : 375mg/m? i.v. infusion (same days as above)

Cycles 2,3,5 and 6

Bortezomib:1.6mg/m? i.v. on days 1, 8, 15 and 22, as above

Fig.2
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Survival of patients treated with Velcade & Rituximab

Kaplan-Meier survival estimates, by arm

1.00

0.75

0.50

025 chi2(1} =

Pr>chi2 =

0.00

References

0.05
0.8262
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The proteasome inhibitor, Bortezomib, is active in follicular lymphoma (FL),
mantle cell lymphoma (MCL) and Waldenstrém macroglobulinaemia
(WM). Standard treatment for FL and MCL now includes rituximab. The
combination was evaluated in a Phase | and subsequently a , randomised Phase
I study. In the latter, 42 fForty-two patients with recurrent/refractory FL,
MCL(19),FL(13), or WM (a1(r10) received either: Bortezomib 1.3mg/m? on days
1,4,8 and 11 of a 21-day cyclex2/week, for two consecutive weeks of a 21-day
cyclejaz] (maximum 8 cycles), with Rituximab 375mg/m? on day 1 (21 patients) or:
Bortezomib 1.6mg/m? and Rituximab on days 1, 8,15 and 22 weekly for 4
weeks of a 35-day5-week cycle (maximum 6, Rituximab being given only in
cycles 1 and 4ias). Only 14Fourteen /42 patients completed therapy; 28
beingwere withdrawn (toxicity 16, progression 7, and 'patient choice' 5). The
main clinical toxicities were neurologicalperipheral neuropathy and gastro-
intestinal. tract symptoms. Grade I/Il haematological toxicity occurred in >33%.
>1/3a4]. The overall response rate was 28/42 (67%.,i.e. 7), asji.e.7 complete and
21 partial 21 partial responses). ,Fourteen of 14/21 patients in each arm
responded; overall response rates by histology were: FL 8/15, : MCL 11/19, FL
8/15, and WM 9/10. jaejTwelve of 14 patients who completed therapy responded,
as did 16/28 withdrawnin whom the planned treatment was not .completeddid
not. Ten of the /28 responding patients who responded remain progression-free(
atfor between 1 -one and 1-3.5 years),, 22/42 are alive, (atbetween 1.4 -and -4
years). The main toxicities were peripheral neuropathy and gastro-intestinal tract
symptoms. There was no difference in Ttoxicity andor efficacy were equivalent
between the two schedules. Thise combination has significant toxicity is toxicia7
but is effective, and warrants further investigation, particularly in patients with
WM.
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Eschenburg, H., Clemens, M.R., Grobe, N. (2004) Results of a Prospective
Randomised Open Label Phase Ill Study Comparing Rituximab Plus
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