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Rituximab (IDEC-C2B8) is a chimeric anti-
body that binds to the B-cell surface
antigen CD20. Rituximab has significant
activity in follicular non-Hodgkin lympho-
mas. Much less is known about the ef-
fects in chronic lymphocytic leukemia
(CLL). We have initiated a phase Il trial to
evaluate the efficacy and safety of ritux-
imab in patients with CD20 * pretreated
CLL. To avoid the rituximab-associated
toxicity, we restricted the tumor cell load,
as measured by the number of circulating
lymphocytes and the spleen size, in the
first 2 cohorts of patients included in the
study. Patients received 4 intravenous

infusions of 375 mg/m 2 once a week over
a period of 1 month. Of the 28 patients
evaluable for response, 7 patients showed

a partial remission (National Cancer Insti-
tute criteria) lasting for a median of 20
weeks, with 1 patient still in remission
after 71 weeks. Based on lymphocyte
counts only, we found at least a 50%
reduction of lymphocyte counts lasting
for at least 4 weeks in 13 (45%) of 29
patients. Fifteen patients from 3 institu-
tions were monitored for the immunophe-
notype profile of lymphocyte subsets.
The number of CD5 *CD20* cells de-
creased significantly and remained low

until day 28 after therapy. T-cell counts
were not affected. With the exception of
one rituximab-related death, adverse
events in the remaining patients were
mild. The results suggest that rituximab
has clinical activity in pretreated patients
with B-CLL. Toxicity is tolerable. Re-
sponse duration after withdrawal of ritux-
imab is rather short. Therefore, other
modes of application and the combina-
tion with other agents need to be
tested. (Blood. 2001;98:1326-1331)

© 2001 by The American Society of Hematology

Introduction

Rituximab (IDEC-C2B8) is a chimeric antibody that binds to théower than in other NHLs. This may explain why clinical trials with
B-cell surface antigen CD20. It has been approved for use iituximab in CLL are raré:® To test the safety and efficacy of
relapsed or refractory low-grade follicular lymphoma. Phase ftituximab as a single agentin CLL, a phase Il study was initiated by
trials in patients with low-grade non-Hodgkin lymphoma (NHL)}the German CLL Study Group.
have demonstrated response rates ranging from 48% td 6 Z%e High tumor cell load in peripheral blood was associated with
overall response rate rose to 95% in 38 of 40 patients whervere side effects upon administration of rituximab. This phenom-
rituximab was administered in combination with chemotherapgnon may be induced by rapid tumor lysis and a release of large
Among patients with mantle cell ymphoma, the response rate wasounts of cytokine®¥-13 To reduce the potential toxicity of
only 30%%5 rituximab, we excluded patients with a very high tumor cell load, as
In most trials, rituximab was administered as 4 weekly infusions ofieasured by lymphocyte numbers in the blood and by spleen size,
375 mg/n. For the treatment of patients with relapsing or refractorin the first 2 cohorts of 5 patients.
aggressive lymphoma (diffuse large B-cell lymphoma and mantle cell The clinical observations were complemented by monitoring the
lymphoma), 8 weekly infusions at a dose of 375 nigiimarm Aor 1 immunophenotypic profile of lymphocytes in a subset of patients.
infusion of 375 mg/rifollowed by 7 weekly infusions of 500 mghAmn
arm B have been compared. A total of 5 complete responses and 12
partial responses were observed among the 54 enrolled patients, witPegtients, materials, and methods
difference between the 2 schedfles.
The CD20 antigen expression is restricted to the B-cell lineagatients

including most B-cell neoplasias. The immunophenotype of B-Cedyients between 18 and 75 years of age with relapsed and/or treatment-
chronic lymphocytic leukemia (B-CLL) shows the expression okfractory B-CLL as confirmed by cytology and immunophenotyping or
B-cell-associated antigens (CD19, CD20, CD79a) as well as Chilymphocytic leukemia (REAL classification), Binet stage B or C, with
and CD23 However, the levels of CD20 expressed in B-CLL areonfirmed expression of CD20 were eligible. Any previous treatment had to
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be completed at least 3 weeks before recruitment to the study. EC@&nission (PR), the patient must maintain the response criteria for at least 1
(Eastern Cooperative Oncology Group) performance status was 0-3 (Karnafnth, and down-staging of a Binet stage must occur to define a remission).
sky index= 40%). All patients gave their written informed consent priorto  Complete remission. Criteria for CR include no evidence of disease;
the study. The exclusion criteria included pretreatment with a muringhsence of lymphadenopathy, hepatomegaly, splenomegaly, or constitu-
antibody; known allergic reactions; active infections; serious concurrefignal symptoms; and normal blood count: neutrophils more thaix118°
cardiovascular, lung, psychiatric, or metabolic diseases; inadequate renal @1 5/nL), platelets more than 100 10%L (100/nL), hemoglobin more
hepatic function; as well as previous organ transplantation. than 110 g/L (11 g/dL), lymphocytes less than %@0%L (4.0/nL), and

Patients were divided into 3 cohorts according to tumor mass as defingshe marrow biopsy with normal cellularity and lymphocytes less than 30%
by spleen size and mass of the circulating tumor cells. Group 1 (patielaﬁsu criteria).

1-5) had a lymphocyte count below 20:010°L (20.0/nL) and spleenless  papia| remission. Criteria for PR include a change from stage C to
than 5 cm below the costal margin; group 2_(p_at|§nts 6-10) had iewer th%ge A or B or a change from stage B to A (Binet); or at least a 50%
50.0x 10%/L (50.0/nL) lymphocytes with no limitation for spleen size; and..4,ction in blood lymphocytes and at least a 50% reduction in lymphad-

group.3 (Pat'ents 11-30) ha_d no I|m|tat|0n_s. After the occurrence of Seveéﬁopathy and/or at least a 50% reduction in splenomegaly and/or hepato-
complications that resulted in death of patient no.16 (see below), a protoE?I

amendment was released re-establishing the limitations of aroun 2 egaly, plus at least one of the following features: neutrophils more than
) : g group 6% 10°/L (1.5/nL) or at least a 50% improvement over baseline, platelets
further patient recruitment.

more than 100< 1(°/L (100/nL) or at least a 50% improvement over
baseline, hemoglobin more than 110 g/L (11.0 g/dL) (not supported by
transfusion) or at least a 50% improvement over baseline (NCI criteria).

Anti-CD20 monoclonal antibody (Mabthera, rituximab) was supplied by Stable disease.In stable disease, there is no change in the stage of the
Hoffmann-La Roche AG (Grenzach-Wyhlen, Germany). The antibody wéksease (Binet) and no CR, PR, or progression.

diluted in normal saline up to a maximum concentration of 1 mg/mL. Progression. Criteria for progression include a change from stage A
Patients were scheduled to receive 4 intravenous infusions of 3752mgMisease to stage B or C or from stage B to stage C. At least one of the
once a week over a period of 1 month. Premedication with acetaminopHeHowing occurs: at least a 50% increase in the largest diameter of at least 2
and diphenhydramine as well as sufficient hydration was recommendedJyxnph nodes or new palpable lymph nodes; at least a 50% increase of
the initiation of the trial, the infusion rate was started at 50 mg/hour durirgplenomegaly or hepatomegaly or transformation to a more aggressive
the first hour and increased to final 400 mg/hour if well tolerated, and timstology, Richter syndrome, or prolymphocytic leukemia; and at least a
use of concomitant corticosteroids was limited to the treatment of seve3®@% increase in the absolute number of circulating lymphocytes (all
allergic reactions. After the occurrence of lethal complications in patient ngercentages in relation to “nadir” findings). Time to progression is defined
16, an amendment to the protocol was introduced and the dosing schedigéime from the first application of rituximab to detection of progression as
of rituximab was modified (starting with patient no. 17): infusion of 50 mgjefined here.

rituximab on day 1, 150 mg on day 2, and the remainder of the dose on day 3 A|l adverse events were categorized and graded according to the
of the first infusion cycle. Each dose was dissolved in 1000 mL salingc|-cTc (Common Toxicity Criteria) system.

solution, and the infusion time for the first 50 mg was extended to at least 4 Hematologic response.In addition to the remission rate, the hemato-

hours. Premedication with acetaminophen, diphenhydramine, and preghic response was evaluated as defined by the at least 50% reduction of
nisone was recommendéd. lymphocytes lasting for at least 4 weeks from the end of ritux-
imab treatment.

Treatment plan

Evaluation

Baseline evaluation included disease history and previous medicati@fjatistics
current stage of disease, including signs and symptoms as well as
measurement of lesions by physical examination; and radiographic studR@scriptive biostatistical methods were used throughout. Time to progres-
(chest x-ray, computed tomography, ultrasound). Bone marrow biopsy a$i@n and duration of response were analyzed by the product limit method of
aspiration were performed. Laboratory testing included complete aK@plan and Meiet> Comparisons of response data between prognostic
differential blood counts, immunophenotyping of mononuclear cells in theibgroups were performed using the Fisher exact test. The Wilcoxon-Pratt
peripheral blood, clinical chemistry, testing of serum immunoglobulingest was applied for within-group comparison of laboratory data.
testing of,-microglobulin, urinalysis, and Coombs test.

Physical examination, laboratory values, and adverse events were
recorded weekly throughout the treatment period. Hematologic and physi-
cal examinations were performed monthly thereafter until progression. Results

Exact quantitation of the phenotypic CD20 expression of CLL cells has
not been performed. As a substitute, we have determined the ratio of fgient characteristics
mean fluorescence intensities of the CD2@lls and of the CD20cells in
the samples stained with anti-CD20 monoclonal antibody coupled Between September 1998 and July 1999, 31 patients were enrolled
fluqrescein isothiocy_anate. This ratio, in a_II participating Iabc_)ratori(_as, iBto the study by 8 German clinical institutions. One patient
typically below 40:1 in B-CLL. In B-CLL with CD26™ expression, this \yithdrew his consent after inclusion and did not receive any trial
ratio is less than 10:1. L - . L

medication. The remaining 30 cases received rituximab and form

Lymphocyte subgroups according to phenotype as defined by flo . . . . L
cytometry during and up to 1 month after therapy were investigated in Ige basis of the following analyses. One patient (no. 16) died within

patients from 3 participating centers. 24 hours after start of rituximab therapy and was excluded from
several analyses.
Definition of end points The demographic and pretreatment disease characteristics of the

study population are presented in Table 1. For most patients,

The objective remission rate was the primary efficacy end point of g oo atment included chlorambucil. Twenty-three (77%) of 30
study. All responses as well as the time point of subsequent progression . . . .
were discussed by an expert group in an extramural review session. ere also treated with fludarabine pr'o't to the study. Most patients
National Cancer Institute (NCI)-sponsored Working Group guidelihesShowed lymphadenopathy, whereas isolated splenomegaly was
were applied for the definition of response and time to progression (withSE€Nn in one patient. Table 2 summarizes the baseline clin-

minor modifications: To be considered a complete remission (CR) or partigal findings.
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Table 1. Patient demographics and pretreatment characteristics duration was 20 weeks, with one patient still in remission after 71
Characteristic No. % weeks (Figure 1).
Median age, y (range) 60 (47-75) Table 3 shows overall response according to potential prognos-
Sex, maleffemale 20/10 67/33 tic factors. The individual groups were too small for the statistical
Karnofsky index analysis. No responses were detected in a subgroup of 8 cases with
Less than 80% 6 20 a Karnofsky index 80% or less and increased lactate dehydrogenase
Between 80% and 100% 24 80 (LDH) values.

Median time since first CLL diagnosis, y (range) 5(1-19) Based on the analysis of lymphocyte counts (hematologic
Histological type response), 13 (45%) of 29 patients showed a 50% or greater
::SE'L‘ 2? 9; reduction or normalization during or shortly after therapy, lasting
Binet staqe at studv entr for at least 4 weeks from the end of therapy. In most cases with

g y entry - . A

B 1 7 initially elevated lymphocyte counts, an increase in lymphocyte

c 19 63 numbers 1 to 2 months after the treatment was observed (Figure 2).
B symptoms 14 47 Neutrophil, hemoglobin, and platelet levels remained stable during
Bone marrow infiltration (n = 28) and up to 2 months after therapy (Table 4). LDH values decreased

Nodular 13 46 significantly from a median value of 240 U/L pretreatment to 200

Mixed 6 21 U/L on day 15, 190 U/L on day 22, and 200 U/L on day 29. Of 13

Diffuse 9

32 evaluable patients suffering from B symptoms at study entry, 5

No. of previous treatments for CLL (38%) showed a resolution of this condition at the time of the first

! ! 3 posttreatment follow-up.
2 5 17 . - .
3 8 7 Disease progression occurred after a median of 16 weeks
4 4 13 (Figure 1). Currently, there are 21 survivors.
More than 4 12 40 Immunophenotyping
Time since end of last CLL treatment

No more than 12 wk 10 33 Rituximab treatment reduces the number of peripheral blood CLL
8-6 mo 6 20 cells expressing the CD20 antigen. Fifteen patients from 3 institu-
6-12mo 8 21 tions were monitored for the immunophenotypical profile of
1-2y 3 10 -

lymphocyte subsets during and up to 4 weeks after treatment
More than 2y 3 10

(Figure 3). The number of CD®D19" cells and CD19CD20"

PLL indicates prolymphocytic leukemia. cells decreased distinctly against the baseline values and remained
low until day 28 after therapy (50 days from the beginning of
treatment). Similarly, the monoclonal lymphocyte population as
defined by light chain expression showed parallel behavior. T-cell

Twenty-nine of 30 patients received 4 courses of 375 rag/fOUNts (CD3CDA45"CD7") were not affected by rituximab.
rituximab once a week over a period of 1 month. Interruptions Qfyyerse events

delays in the drug infusion were reported in 6 cases (5% of

infusions). Three of these episodes were due to the “allergy typBituximab may cause severe side effects. One treatment-related
reactions that occurred during the first cycle. Three others wefgath occurred during this study in a 65-year-old patient (no.16)

Treatment

caused by diarrhea or acute infections. with |eukocyte counts at treatment initiation of 274(01(?/L
(274.0/nL). Ten hours after the first infusion of rituximab (42.5 mg
Response to therapy in 50 mL over 6.5 hours) the patient developed a syndrome of

Based on the criteria of the NCI Working Group, 7 of 28 patientg]u'tlorgaln fall_ure \.N'th rena_l failure, eIgvauon of serum potassium

o . fo qr6 mM, acidosis, and, finally, cardiac arrest. Autopsy revealed
showed an objective response, corresponding to a response rater(())minent leukostasis, especially in the lungs, and a transition to
25% (95% confidence interval, 11%-45%). One case was ngt €SP y gs.

evaluable due to insufficient data. All 7 patients fulfilled the criteri |_chter syndrome in all lymph n_odes mves_tlgated. Subs_equent o
) . : |? adverse event, further patient selection was restricted to a

for PR. PR was defined in patients 0, 4, 5, and 10 by the decreas?n imum baseline lymphocyte count of 5{LC/L (50.0/nL)

lymphocyte counts and of enlarged Iymp? nodes (and Spleenlg'olker Kunzmann et al, manuscript submitted, June 2000).

enlarged before therapy) by more than 50%. In patient no. 27, RThe following toxicity analyses are based on studies of 29

was defined by the decrease of enlarged lymph nodes only, because

lymphocyte count was normal before the start of treatment. AS e 5 gaseline laboratory values (n = 30)

patients 9 and 24, the lymphocyte count was reduced by more l'lldrll_aboratory Valie No Viean. SD Vodian Range

50%, lymph nodes remaining stable after treatment, and the charge—— ‘ :

from Binet stage C to B was considered to be a sufficient additiorf&im°%'°"™ - % 111 = 20 103 81-151

L. . eukocytes, X 109/L 30 28.4 + 49.0 15.1 1.7-271
criterion for PR. The change of Binet stage was caused by tbe Y

X mphocytes, X 10%/L 29 24.0 =479 9.8 0.8-260
increase of thrombocyte counts from 44 (82) before treatment up,\f/gmoph”& % 1091L 28 27422 25 0.08.8
130 (135) after treatment, respectively. Twelve (43%) patientelets, x 1091 29 99 + 64 98 2.307
fulfilled criteria for transient disease stabilization. Nine (32%iyG, g/iL 25 5.61 + 3.91 5.42 0.03-15.80
patients were refractory to treatment. Intention-to-treat analysi. o/L 25 0.59 + 0.60 0.38 0-1.94
(including the patients with early death and insufficient respong#. o/t 25 0.88 + 1.62 0.55 0.01-8.24
data, respectively) showed an overall PR rate of 7 (23%) of dgmicroglobulin, nM/L 24 48452323 3484 212.5-1283.5
U/L 28 303 + 296 240 113-1750

(95% confidence interval, 10%-42%). The overall median responLtDJ"
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duration of response (n=7) A B

Lymphocyte counts (Responder) Lymphocyte counts (Nonresponder)
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time to progression (n=29)
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Figure 2. Individual lymphocyte counts of responders and nonresponders.
Individual lymphocyte counts before, during, and 1 to 3 months after the end of
T T T T ! j ! treatment for the 7 patients with partial response (NCI criteria) (A) and the 22
0 5 10 15 20 25 30 nonresponders (B). (Patient no. 16, who died on the first day of treatment with a
weeks pretreatment lymphocyte count of 274.0 X 109/L [274.0/nL], is not included.)

Figure 1. Response duration and time to disease progression (Kaplan-Meier

estimation) generalized herpes zoster infection, and phlegmon of the arm. One

infection occurred 1 month after the initiation of rituximab with
patients who received the full protocol treatment. A total of 86epticemia resistant to antibiotic treatment and, later, a lethal
events were reported. Because some events of identical charact@igmonary aspergillosis. In 21 patients without infection, neutro-
tics were repeatedly reported in individual patients, the number phil counts at baseline were higher (mean 3.Q0°L [3.0/nL],
CTC event types “per patient” was reduced to 78. The moBtedian 2.7x 10°/L, range 0.0-8.8< 10°/L) when compared with
frequent adverse reactions were related to the typical syndromg@atients with infections (mean 1:7 10°/L, median 1.8x 10°/L,
arising during the first infusion of rituximab. This included flulikerange 0.4-3.2< 10°/L). In one patient, cancer of the bladder was
symptoms (52% of the patients), fever (31%), rigors and/or chilfagnosed some weeks after start of rituximab treatment. Patients
(34%), tachycardia (17%), hypotension (10%), vomiting (10%},7 to 30 were premedicated with prednisone after lethal toxicity
and headache (7%). Infections of all CTC grades occurred inogcurred in patient no. 16. The frequency of flulike symptoms in
(24%) of 29 patients. Table 5 shows the frequency of grade 3 opatients 1 to 15 was 11 (73.3%), in comparison to 4 (28.6%) in
adverse events by organ sites. Five cases of CTC grade Batients 17 to 30.
infections consisted of sinusitis and/or laryngitis, pneumonia,

Discussion

Table 3. Overall response according to baseline patient features

No. of . . .- . ape - PR .
No. of patients with Rituximab has exhibited significant antilymphoma activity in more

Feature patients response % than 300 patients with low-grade NHL, but its role in CLL patients
has been controversial. In a study focusing on the safety of

Total group 28 7 25 . . . ) . . . .

No. of previous treatments rituximab in patients with high numbers of circulating CD20
=3 17 5 29  cells, 9 patients with heavily pretreated CLL were treated with 375
>3 11 2 18

Binet stage Table 4. Blood cell counts
B 11 3 27
c 17 2 24 Blood cell counts No. Mean, SD Median Range

B symptoms Hemoglobin, g/L
Yes 13 5 38 Baseline 30 111 = 20 103 81-151
No 15 2 13 Day 8 29 112 = 20 112 75-154

Bone marrow infiltration pattern (n = 26) Day 15 29 112 = 20 109 64-148
Nodular 13 4 31 Day 22 29 114 = 20 112 71-148
Diffuse/mixed 13 2 15 Day 29 26 116 = 18 115 86-153

Lymphocyte count Day 50 28 118 £ 21 120 60-157
Normal 11 3 27 Day 78 20 121 + 23 122 78-158
Pathological 17 4 24 Neutrophils, X 10°/L

Karnofsky index Baseline 28 27*+22 25 0.0-8.8
= 80% 13 2 15 Day 8 23 25x14 2.5 0.0-4.8
90%-100% 15 5 33 Day 15 25 28 £1.7 2.7 0.2-6.6

LDH (n = 26) Day 22 26 2717 25 0.1-6.9
< 250 U/L 14 4 29 Day 29 23 2611 2.8 0.6-4.5
= 250 U/L 12 1 8 Day 50 27 24x14 2.4 0.0-5.8

B2-microglobulin (n = 22) Day 78 19 26*+15 2.8 0.4-5.1
< 425.0 nM/L 14 5 36 Platelets, X 109/L
= 425.0 nM/L 8 2 25 Baseline 29 99 = 64 98 2-307

CD20 expression* Day 8 23 120 * 56 127 12-230
< 10 (very dim) 5 2 40 Day 15 28 117 = 61 135 0-222
10-40 (dim) 18 5 28 Day 22 29 126 = 74 129 1-324
> 40 (bright) 4 0 0 Day 29 26 138 = 73 131 14-302

Day 50 28 119 = 56 124 4-231
*CD20 expression of CLL cells quantified as the ratio of fluorescence mean Day 78 20 108 + 61 115 2.215

channels of CD20* versus CD20~ cells.
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A B syndrome observed in patients with high-grade lymphoma, in
o 5 e L —— 0 which severe electrolyte disturbances and renal failure were
koGS 100000 : characteristic, and thrombocytopenia was freqdimstead, symp
m' o toms of cytokine release were observed, followed by gradual tumor

EE sonco ) R cell destruction and tumor cell agglutination in the lung, liver,

Boowwy) 0 ®E g ™ " heart, and spleen. Indeed, cytokine release (tumor necrosis fac-

8 ::: I 8 o | : & tor-a, interferonsy, interleukin-6) has been described in context of
000 | " J s G N i side effects of rituximal¥ and other monoclonal antibodi&s!®
“““’ l I om0 || t , Apart from toxicity in patients with very high cell counts,

L B TR - N rituximab was generally well tolerated, with most toxicity being
directly related to the infusion (most commonly the first infusion).

c D All patients (excluding patient no. 16) received the full protocol
e M = Moz Mmoo omhW R ” treatment. The hematologic toxicity also was similar to previous

reports and was usually mild and transient. Hemoglobin, thrombo-
cytes, T-lymphocyte subsets, and immunoglobulins were not
significantly altered. Bacterial infections were found in 6 of 29
patients during rituximab therapy.

Lymphocyte subgroups were investigated in 15 patients. The
most pronounced decline in lymphocyte subsets was demonstrated
in CD19"/CD20* lymphocytes. T lymphocytes were not affected.

, , ) The rituximab-induced decrease in lymphocyte subpopulations
Figure 3. Lymphocyte subsets at baseline, during treatment, and 4 weeks after lasted for at least 4 weeks after the end of rituximab application
the end of treatment. Box plot representation of counts of lymphocyte subpopula- . - pp ) '
tions before, during, and after treatment of 15 patients from 3 institutions. (&)  These findings suggest that (1) decline of B lymphocytes is not
CD20%/CD19" lymphocytes. (B) CD57/CD19" lymphocytes. (C) The «* or X"/ only simulated by modulation of CD20 expression or by blockade
CD19" lymphocytes. (D) CD45%/CD7* or CD3* lymphocytes. Indicated P values : : : .

(Wilcoxon-Pratt test, 2-sided): (1) .022, (2) .0015, (3) .0005, (4) .083, (5) .065, of the cell surface epitope by rituximab; (2) a subgroup of CD20
(6) .014. and/or monoclonal B lymphocytes escape from the effect of
rituximab; and (3) T lymphocytes are not affected.

mg/n? rituximab weekly for 4 weeks. Rapid reduction of periph . Single-agent rituximab as given in _this trial d_id not result in a
eral malignant cells was observed in all pati€fts our trial PR hlgher_ response rate_ than reportec_i with a”‘y'a“”g_ age'_“s- Tht_are-
was observed in 7 of 28 patients evaluable for response, an(f}oﬁe’ rituximab as a single agent might play a rple n patlen'_[s with
reduction specifically of lymphocyte counts was detected mopé)g_r'bone r;:arrowdreser;/e fo:_wh_om othder optg?ns have _f;::ledr.] In
frequently, with 13 of 29 patients showing at least a 50% reductigifidition, other modes of application and combination with other

or normalization of lymphocytes lasting for at least 4 weeks. Theggents could produce more encouraging results. Response duration

remission rates in CLL are comparable to those obtained in manfleeur patients was short. The role of maintenance therapy therefore

cell lymphoma (13 of 35 pretreated patierts)y small B-cell needs to be investigated. Extended rituximab therapy (8 consecu-

lymphocytic lymphoma (4 of 28 patients and 8 of 14 patiefht§), ltive infu§ionsfo{|_37f> mo/d) 'r? pat:ients with re(;:urre.ntk(j)r rfelapse:l
and in Waldenstnm macroglobulinemia (3 of 7 patienisys ow-grade or follicuiar NHL, as been reporte _to yield a favorable
ing rituximab. 60% response raf8.Using rituximab for the maintenance therapy

Higher response rates have been observed when circulati _ht also be a promising approach. Stable disease has been
B-CLL cells rather than lymph nodes and spleen size were use

el ieved in B-CLL patients with progression after an initial
parameters. This finding may be explained by different antiboéﬁsmnse to rituximab when 100 mg rituximab per patient was
penetration into various tumor compartmetts.

Increased infusion-related side effects and rapid tumor cleagpie 5. Toxicity grade 3 and 4 according to NCI category (n = 29)
ance have been seen in patients with high numbers of circulating
blood tumor cell$%1213 Therefore, in our trial patients were

[

IR

.
| =1z " 13 12 =tz w o1z om

anti-kappaliamba/CON 9 L]
RETER LN
©0 45(7Y3 L]

No. of patients

entered in 3 subsequent cohorts according to the tumor mass: group Grade 3 Grade 4
1 (5 patients) with lymphocytes below 20:0107/L (20.0/nL) and  Blocd/bone marrow

spleen less than 5 cm below costal margin; group 2 (5 patients) witf¢™°9/°°n ! 0
lymphocytes below 50.& 10°%L (50.0/nL). In the first 2 cohorts, Ca:'d'(’:::ﬁ:!z:] ) 0
no serious side effects were observed. Therefore, after toxicitmizotensi;n 1 0
evaluation of cohorts 1 and 2, the subsequent patients We[@e symptoms (fever, rigorsichils) 4 0
included without limitation of lymphocyte counts, but a modifiediepatic

schedule with administration of 50 mg rituximab on day 1, 150 mgaikaline phosphatase 1 0
on day 2, and 400 to 500 mg (rest of 375 m@/imn day 3 of the  Other 1 0
first infusion cycle was applied. Severe toxicity was observed ini@ection 3 2
patient with a very high tumor load when a 42.5 mg total dose §fseous (bone pain) 1 0
rituximab was given for 6.5 hours. After this severe complicatiof?“Imenary

the protocol was amended to exclude patients with lymphocytes"orness of breath ! 0
numbering more than 50.0 10°/L (50.0/nL). No severe toxicity Sk?:her 1 (1)*
has been observed in the following 15 patients enrolled. = 3

The syndrome observed in patients with high tumor cell load
and treated with rituximab is different from the tumor lysis *Generalized herpes zoster infection.
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given monthly in an ongoing trial (unpublished data, S.S., Jur®ses of cyclophosphamide, vincristine, adriamycin, and pred-
2000). Thrice-weekly application has been investigated in CLhisone (CHOP) chemotherapy. The overall response rate was 95%
patients in a phase I/ll study and proved to be a feasible and activith a response duration of 46-plus monthBhe combination of
regimen® Dose escalation was tested in different subtypes of NHIfludarabine and rituximab will be tested in untreated CLL patients
including CLL. All patients received a first dose of 375 mg/and in an ongoing trial of the German CLL Study Group.
almost no toxicity was seen on subsequent escalated doses untiln conclusion, rituximab as a single agent shows efficacy in the
2250 mg/m was reached. treatment of B-CLL. Side effects are usually mild, but in patients
To analyze the effect of combination immunotherapy, patients wength high blood tumor cell counts toxicity may be lethal and
treated with rituximab in combination with interferon-Thirty-one therapy should be initiated with caution. A reduction of the
patients with relapsed or refractory follicular lymphoma were treatedimbers of circulating tumor cells below 50010°%L (50.0/nL)
with 5 X 10° units IFN-«« subcutaneously 3 times weekly for 3 monthdefore using rituximab by conventional chemotherapy seems
and with rituximab 375 mg/frweekly on weeks 5 to 8. In 26 evaluablereasonable. To improve the therapeutic potential, prolonged appli-
patients the response rate was 58%. cation of rituximab and maintenance therapy as well as the
The combination of rituximab and chemotherapy was investtombination with other therapeutic principles like chemotherapy,
gated in 40 patients with low-grade, mostly follicular B-cell NHLresponse modifiers, high-dose chemotherapy, or radioimmunocon-
receiving 6 infusions of rituximab (375 mgAntogether with 6 jugated?should be investigated.
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