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Rituximab affects the prognosis of patients with
nonHodgkin’s lymphomas

Barbara Jezersek Novakovi¢!, Marjeta Vovk?,
Simona Borstnar!, Radka Tomsi¢?

Department of Medical Oncology,
*Department of Radiotherapy, Institute of Oncology Ljubljana, Slovenia

Background. Rituximab - the most widely used monoclonal antibody in the B cell lymphoid malignancies -
has been applied successfully in the treatment of relapsed and refractory indolent CD20 positive B cell lym-
phomas and more recently, also in the treatment of aggressive lymphomas in combination with standard
chemotherapy. Albeit the chemo-immunotherapy has a wide range of potential applications, there are still
several issues that have to be resolved: (1) the optimal scheduling of antibody-chemotherapy combinations,
(2) the most active of these combinations, as well as (3) the predictors of response to rituximab.

Patients and methods. To facilitate addressing the first two questions, we performed an analysis in 25 pa-
tients with different histological types of CD20 positive nonHodgkin’s lymphomas (10 aggressive and 15
indolent). Seventeen patients were treated with chemo-immunotherapy for a relapse, and just in 8 patients
rituximab was added to first line chemotherapy. Most of the responders received the CHOP regimen, but al-
so other regimens (FC, BVCPP) were effective in combination with rituximab.

Results. The overall response rate was 76 %, with 68% complete remissions. The median response duration
has not been reached yet. The response was markedly better in the group of previously untreated patients,
where the overall response rate reached 100%, with 7 patients in complete and 1 patient in partial remis-
sion. Most of the treatment failures occurred in heavily pretreated patients with aggressive lymphomas. No
serious adverse effects were observed.

Conclusion The chemo-immunotherapy improves the treatment outcomes in patients with untreated and
relapsed CD20 positive nonHodgkin's lymphomas in comparison to chemotherapy alone. The combined
treatment is the most effective when used as soon as possible (preferably as the first line treatment). To op-
timize the use of rituximab, not only the most active antibody-chemotherapy combination will have to be
determined, but also the predictors of success of such treatment will have to be identified.
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Introduction

The CD20 antigen, a 35 kDa phosphoprotein,
is restricted to the B cell lineage and is ex-
pressed by mature B cells and most malignant
B cell lymphomas. While the exact functions
of CD20 are unknown, it may play an integral
role in the activation of cell cycle progression
in B lymphocytes, possibly via calcium regu-
lation. Its attributes, as its tetraspan binding
in the cell membrane and the lack of inter-
nalization or downregulation upon antibody
binding, make the CD20 suitable as a target
for an effective antibody.!

Rituximab, a chimeric IgG k monoclonal
antibody that recognizes the CD20 antigen?,
is the most widely recognized and used mon-
oclonal antibody in the B cell lymphoid ma-
lignancies. It has been applied successfully in
the treatment of relapsed and refractory in-
dolent CD20 positive B cell lymphomas and
more recently, also in the treatment of ag-
gressive lymphomas in combination with
standard chemotherapy. The indications for
its use are now expanding also to Hodgkin's
disease and autoimmune diseases.?

Even though the results with rituximab as
monotherapy as well as in combinations with
chemotherapy have been encouraging, many
questions still remain to be answered about
optimizing its use in patients with malignant
lymphomas. Actually, the optimal scheduling
of antibody-chemotherapy combinations and
the identification of the most active of these
combinations have to be resolved, as have the
details about its mechanisms of action and
the predictors of response to this agent.

With the aim of seeking the optimal sched-
uling of antibody-chemotherapy combination
and identifying an active combination, we
performed a retrospective analysis of the re-
sults obtained from 25 patients with predom-
inately relapsed CD20 positive nonHodgkin's
lymphomas.
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Patients and methods

In the year 2001, 25 patients with CD20 posi-
tive nonHodgkin’s lymphomas were treated
with the combination of rituximab and
chemotherapy at the Institute of Oncology in
Ljubljana, Slovenia. The group consisted of
10 male and 15 female patients. According to
the histological type, there were 1 patient
with Burkitt’s lymphoma, 5 patients with dif-
fuse large B cell lymphoma, 2 patients with
unclassified CD20 positive aggressive lym-
phoma, 13 patients with follicular lymphoma
(5 patients grade I, 3 patients grade II, 2 pa-
tients grade II/III, 3 patients grade III, and 1
patient unspecified grade), 2 patients with
mantle cell lymphoma, and 2 patients with
small lymphocytic lymphoma/CLL. Most of
the patients were treated for a relapse - in 12
patients the combined treatment with ritux-
imab and chemotherapy was third (or more)
line treatment, in 5 patients second line treat-
ment, and just in 8 patients rituximab was
added to inadequately successful first line
chemotherapy.

The patients received at least 2 and not
more than 6 cycles of chemo-immunothera-
py. Rituximab was applied in standard doses
(375 mg/m?) on day 1 of the chemotherapy
cycle, and was combined predominately with
CHOP regimen (20 patients), but also with
other chemotherapy schedules (1 patient
COP, 2 patients FC, 1 patient VACPE, 1 pa-
tient BVCPP) according to their previous
treatments. All patients received methylpred-
nisolone, paracetamole and clemastine prior
to the application of rituximab.

Treatment response was evaluated accord-
ing to Cheson’s criteria.

Results

In total, complete response was achieved in
17 patients, which represents 68%. The
longest observed duration of complete re-
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sponse until now is 19 months, and 11 pa-
tients are still in complete remission.

The partial response was observed in 2 pa-
tients (8%), with the median duration of 8
months. In 1 patient there was stable disease
after rituximab and FC treatment, and the pa-
tient continued his treatment with a different
chemotherapy regimen.

Five patients progressed during chemo-im-
munotherapy - they all received less than 6 cyc-
les of therapy (at least 2 and at the most 4 cyc-
les), and eventually died of lymphoma. In 3 of
these patients, the chemo-immunotherapy was
fifth line treatment, in 1 patient second line
treatment, and in 1 patient third line treatment.
Four of the 5 patients with progressive disease
had aggressive histological types of lym-
phomas, and only 1 patient had indolent follic-
ular lymphoma, but was heavily pretreated.

Surprisingly good results were observed in
the small group of patients in whom ritux-
imab wad added to the first line chemothera-
py treatment. The overall response rate in
this group was as high as 100% with 88%
complete responders (7 out of 8 patients),
and 1 partial responder. The patient with par-
tial remission relapsed after 14 months, while
6 of 7 complete responders are still in remis-
sion.

The treatment outcomes according to his-
tological subtypes are given in Table 1.

The chemo-immunotherapy was very well
tolerated and no serious infusion related ad-
verse effects were observed in more than 100
applications. The addition of rituximab to
chemotherapy also had no significant influ-
ence on the hematological toxicity, and no
WHO grade IV infections were observed.

Table 1, The treatment outcomes according to histological subtypes

Histological No.of  Chemotherapy Line of Response Duration of
subtype patients regimen treatment complete or
partial response
(months)
Burkitt's 1  CHOP (1 pt.) Second (1 pt.) Progressive disease (1 pt.)
lymphoma
Diffuse large 5 CHOP (2 pts.) First (1 pt.) Complete response (4 pts.) 12+
B cell lymphoma VACPE (1 pt.)  Second (1 pt.) Progressive disease (1 pt.)
FC (1 pt.) Third (3 pts.)
BVCPP (1 pt.)
Unclassified 2 CHOP (1 pt.) Third or more (2 pts.) Progressive disease (2 pts.)
aggressive COP (1 pt.)
lymphoma
Follicular 13 CHOP (13 pts.)  First (5 pts.) Complete response (11 pts.) 8,8+
lymphoma Second (3 pts.) Partial response (1 pt.) 14
Third or more (5 pts.) Progressive disease (1 pt.)
Mantle cell 2  CHOP (2pts.)  First (2 pts.) Complete response (2 pts.) 4+
lymphoma
Small lymphocytic 2  CHOP (1 pt.) Third or more (2 pts.) Partial response (1 pt.) 2
lymphoma/CLL EC (1 pt.) Stable disease (1 pt.)
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Discussion

Although various standard chemotherapeutic
regimes are active in the treatment of pati-
ents with nonHodgkin’s lymphomas, the
results of such treatments are far from opti-
mal. The addition of rituximab to chemother-
apy seems to offer an advantage to these pa-
tients both in terms of the percentage of re-
sponse as well as in terms of the response du-
ration. As to the chemotherapy regimen
choice it has been namely confirmed by in vit-
ro observations that monoclonal antibody ex-
posure may sensitize tumor cells to
chemotherapy, and specifically to fludara-
bine, cisplatin, vinblastine, and doxoru-
bicin.>® Most of the applied regimens in our
study included one of the above mentioned
cytotoxic drugs, while for the others it has
been expected that rituximab will enhance
their effect through its interference with the
apoptotic processes.”

Our outcomes are in accordance with the
clinical results of various authors stating that
the addition of rituximab to different
chemotherapy regimens improves the treat-
ment results.®1?2 However, more and more da-
ta confirm the fact that rituximab should be
used as soon as possible (preferably in the
first line treatment) in the treatment of lym-
phoma patients in order to achieve maximal
efficacy.’'* Among our patients, in only 8
patients rituximab was added to inadequate-
ly successful first line chemotherapy, while
all others received immunotherapy for relaps-
es of nonHodgkin's lymphomas. All 8 pa-
tients actually achieved a remission after the
addition of the rituximab to the chemothera-
py regimen that they had been receiving be-
fore (in 7 patients a complete remission, and
in 1 patient a partial remission). The results
with relapsed lymphomas were convincingly
worse. Qut of 17 patients, 10 achieved a com-
plete remission (59%), 1 a partial remission
(6%), 1 a stable disease (6%), and 5 patients
progressed (29%). Certainly, the significance
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of these results is inestimable due to a small
number of patients. However, the results
speak in favor of using rituximab as a first
line treatment.

Since it is becoming obvious from the nu-
merous clinical studies that rituximab im-
proves the treatment outcomes when it is
combined with various chemotherapy regi-
mens, the next step in the research will have
to be the identification of predictors for suc-
cess with chemo-immunotherapy. Not only
the IPI, but also new molecular, biologic, and
immunologic factors will have to be recog-
nized, before the use of rituximab can be stat-
ed as rational. Currently, the overexpression
of certain genes involved in cellular immuni-
ty has already been confirmed in nonrespon-
ders to rituximab'®, as well as the meaning of
pretreatment Mcl-1/Bax ratio.!® Also the cyto-
genetic abnormality as del (17p13.1) was
identified as the predictor of poor response to
rituximab.!” Another predictor, the bcl-2
overexpression, that according to Mournier et
al.*® foretells a better outcome of first line rit-
uximab plus CHOP treatment (compared to
bcl-2 negative patients) has not been con-
firmed in patients with relapsed diffuse large
B cell lymphoma.’ Thus to determine more
accurately the patients that will benefit at
most from the chemo-immunotherapy, fur-
ther studies will have to be done on a larger
number of patients.

References

1. Lucas B], Horning S]. Monoclonal antibodies have
finally arrived. In: Cavalli F, Armitage JO, Longo
DL, eds. Annual of Lymphoid Malignancies.
London: Martin Dunitz Ltd; 2001. p. 153-67.

2. Maloney DG, Liles TM, Czerwinski DK,
Waldichuk C, Rosenberg ], Grillo-Lopez A, et al.
Phase I clinical trial using escalating single-dose
infusion of chimeric anti-CD20 monoclonal anti-
body (IDEC-C2B8) in patients with recurrent B-cell
lymphoma. Blood 1994; 84: 2457-66.

3. Boye ], Elter T, Engert A. An overview of the cur-



10.

11.

12.

Jezersek Novakovic B ef al. / Rituximab affects prognosis of nonHodgkin's lymphoma patients 19

rent clinical use of the anti-CD20 monoclonal anti-
body rituximab. Ann of Oncol 2003; 14: 520-35.

Cheson BD, Horning SJ, Coiffier B, Shipp MA,
Fisher RI, Connors JM, et al. Report of an interna-
tional workshop to standardize response criteria
for Non-Hodgkin's lymphomas. J Clin Oncol 1999;
17: 1244-53.

Demidem A, Lam T, Alas S, Hariharan K, Hanna
N, Bonavida B. Chimeric anti-CD 20 antibody sen-
itizes a B-cell lymphoma cell line to cell killing by
cytotoxic drugs. Cancer Biother Radiopharm 1997;
12: 177-86.

Alas S, Bonavida B. Rituximab inactivates signal
transducer and activation of transcription 3
(STAT3) activity in B-non-Hodgkin's lymphoma
through inhibition of the interleukin 10 au-
tocrine/paracrine loop and results in down-regula-
tion of bel-2 and sensitization to cytotoxic drugs.
Cancer Res 2001; 61: 5137-44.

Ghetie M, Bright H, Vitetta ES. Homodimers but
not monomers of rituximab (chimeric anti-CD20)
induce apoptosis in human B-lymphoma cells and
synergize with a chemotherapeutic agent and an
immunotoxin. Blood 2001; 97: 1392-8.

Czuczman MS, Grillo-Lopez AJ, White CA, Saleh
M, Gordon L, LoBuglio AF, et al. Treatment of pa-
tients with low-grade B-cell lymphoma with the
combination of chimeric anti-CD20 monoclonal
antibody and CHOP chemotherapy. | Clin Oncol
1999; 17: 268-76.

Coiffier B, Lepage E, Briere PD, Herbrecht R, Tilly
H, Bouabdallah R, et al. CHOP chemotherapy plus
rituximab compared with CHOP alone in elderly
patients with diffuse large B-cell lymphoma. N
Engl | Med 2002; 346: 235-42.

Howard OM, Gribben ]G, Neuberg DS, Grossbard
M, Poor C, Janicek M]J, et al. Rituximab and CHOP
induction therapy for newly diagnosed mantle-cell
lymphoma: molecular complete responses are not
predictive of progression-free survival. ] Clin Oncol
2002; 20: 1288-94.

Rambaldi A, Lazzari M, Manzoni C, Carlotti E,
Arcaini L, Baccarani M, et al. Monitoring of mini-
mal residual disease after CHOP and rituximab in

previously untreated follicular lymphoma pa-
tients. Blood 2002; 99: 856-62.

Vose JM, Link BK, Grossbard ML, Czuczman M,
Grillo-Lopez A, Gilman P, et al. Phase II study of
rituximab in combination with CHOP chemother-
apy in patients with previously untreated, aggres-
sive non-Hodgkin's lymphoma. ] Clin Oncol 2001;
19: 389-97.

13.

14.

15.

16.

17.

18.

19.

McLaughlin P, Grillo-Lopez A, Link BK, Levy R,
Czuczman MS, Williams ME, et al. Rituximab
chimeric anti CD-20 monoclonal antibody therapy
for relapsed indolent lymphoma; half of patients
respond to a four-dose treatment program. | Clin
Oncol 1998; 16: 2825-33.

Colombat P, Salles G, Brousse N, Eftekhari P,
Soubeyran P, Delwail V, et al. Rituximab (anti-
CD20 monoclonal antibody) as single first-line
therapy for patients for patients with follicular
lymphoma with a low tumor burden: clinical and
molecular evaluation. Blood 2001; 97: 101-6.

Bohen SP, Troyanskaya O, Alter O, Warnke R,
Botstein D, Brown PO, et al. Predicting rituximab
response of follicular lymphoma using cDNA mi-
croarray analysis. Oncology 2003; 17 (Suppl 1): 31-
2 (Abstr 1222).

Kitada 5, Young D, Pearson M, Flinn IW, Shinn
CA, Reed ]JC, et al. Mcl-1/Bax ratio is a predictor
for outcome of rituximab therapy in patients with
chronic lymphocytic leukemia. Oncology 2003; 17
(Suppl 1): 33 (Abstr 1466).

Smith LL, Heerema N, Hackbarth ML, Flinn IW,
Young D, Proffitt JH, et al. Interphase cytogenetics
are predictive of chronic lymphocytic leukemia re-
sponse to thrice-weekly rituximab therapy.
Oncology 2003; 17 (Suppl 1): 33-4 (Abstr 2147).

Mournier N, Briere ], Gisselbrecht C, Gaulard P,
Lederlin P, Sebban C, et al. Rituximab plus CHOP
in the treatment of elderly patients with diffuse
large B-cell lymphoma overcomes bcl-2-associated
chemotherapy resistance. Oncology 2003; 17
(Suppl 1): 25 (Abstr 603).

Jezersek Novakovi¢ B. Can rituximab overcome

the bcl-2 associated chemotherapy resistance? |
Tumor Marker Oncol 2003; 18: 169 (Abstr A9).

Radiol Oncol 2004; 38(1): 15-9.






