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Phase Il study of a salvage regimen using
cyclophosphamide, high-dose cytarabine,
dexamethasone, etoposide, and rituximab in patients
with relapsed or refractory B-cell non-Hodgkin’s

lymphoma
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The g t of relapsed or refractory B-cell non-Hodgkin's
lymphoma (B-NHL) remains challenging. We investigated the
efficacy and safety of salvage chemoimmunotherapy (CHASER) in
patients with relapsed or refractory B-NHL who had radiographically
meesurable disease and adequate major organ function. The CHASER
isted of: rituximab 375 mg/m?, day 1; cydophosphamide
1200 mg/m?, day 3; cytarabine 2 g/m?, days 4 and 5; etoposide
100 mg/m?, days 3-5; and dexamethasone 40 mg, days 3-5. The
treat t was rep d every 3 ks up to a total of four courses
in the absence of disease progression. Thirty-two patients were enrolled
and received a median of four courses of treatment (range 1-4 courses)
per puuunt. Twnnty paﬁan‘t! {63%) were previously treated with
dian age was 54 years (range
28 67 years). The trumm was generally well tolerated, with major
toxicities being grade 4 neutropenia (n = 32), thrombocytopenia
requiring transfusion (n = 28), and grade 3 transaminase elevation
(n = 2). Overall response rates in the entire group, and in patients
with indolent (n = 17) and aggressive (n = 15) diseases were B4%,
100% and 67%, respectively. Responses were observed similarly in
patients with (n=20) and without {n=12) previous rituximab
exposure (85% and 83%, respectively). Stem cell harvest was
successful in 19 of 22 patients. The median time to treatment failure
for the entire group was 24,5 months. This promising result of high
activity and favorable toxicity profile warrants further investigation
in large-scale multicenter trials. (Cancer S5ci 2008; 99: 179-184)

Ithough a certain proportion of patients with NHL have an
excellent prognosis after initial treatment, many palients
with NHL develop relapsed or refractory disease. Management
of such conditions remains challenging, and salvage regimens 10
better control the disease are needed. We previously reported the
safety and efficacy of combination salvage chemotherapy called
CHASE"! that consists of cyclophosphamide, high-dose cytarabine,
steroid (dexamethasone), and etoposide. CR was observed in 10
of 14 patients (71%) with relapsed or refractory NHL. This regimen
was well tolerated, and was associated with no renal toxicities, in
contrast to other commonly used cisplatin containing salvage regimens
such as DHAP® and HSHAP"J W]‘Il(‘_'h are associated with irreversible
increase in serum creatinine in 4—8% of patients. Although the
original report of CHASE included only a small number of
patients, CHASE has been widely used as a salvage therapy in
Japan given the significant efficacy and tolerability.
Anti-CD20 monoclonal antibody, rituximab, has recently
revolutionized the management of B-NHL. Rituximab can
contribute to improved discase control and survival when added

doi: 10.1111/.1349-7006.2007.00662.x
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1o initial standard combination chemotherapy™® and the use of
rituximab in the salvage setting has also shown significant activity
with minimal toxicity.” However, it remains to be shown whether
rituximab containing salvage chemotherapy is still as effective
in patients with previous exposure (o rituximab. Based on the
encouraging clinical data of CHASE chemotherapy as well
as rituximab in salvage settings, we carried out an open-label,
phase II clinical trial to evaluate the efficacy and safety of com-
bination chemoimmunotherapy using CHASE and rituximab
(CHASER) in patients with relapsed or refractory B-NHL.

Materials and Methods

Patient selection. The protocol for the current study was
approved by the institutional review board of Aichi Cancer Center
Hospital (Aichi, Japan). To be eligible for the study, patients were
required to have histologically confirmed relapsed or refractory
NHL, with CD20 pasitivity on tumor cells by immunohistochemistry
and bidimensionally measurable disease by computed tomography
scan. Patients were also required to: be aged between 15 and
69 years; have an Eastern Cooperative Oncology Group performance
status 0-2; have received =1 previous treatment regimens; and
have adequate bone marrow function (ANC 21.5 x 10%/L, and
platelet count 2100 x 10%/L), liver function (total bilirubin level
<2 mg/dL, and aminotransaminase and alanine aminotran-
saminase levels <2.5 times the upper limit of normal), and
kidney function (serum creatinine level <2 mg/dL).

Patients were ineligible if they had lymphoma involvement in
the central nervous system; had serum hepatitis B surface antigen;
had serum HIV antibody; had uncontrolled intercurrent illnesses
such as active infection, cardiac diseases, active second malignancy,
or psychiatric disease, Those who were pregnant or lactating
were ineligible. Written informed consent was obtained from all
patients before study entry, consistent with national and local
requirements. All patients gave written informed consent indi-
cating that they were aware of the investigational nature of the
study, in keeping with the policies of Aichi Cancer Center Hospital.
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Treatment schedule. The regimen consisted of rituximab
375 mg/m? intravenously on day 1; cyclophosphamide 1200 mg/
m? intravenously over 3 h on day 3; cytarabine 2 g/m? intravenously
over 3 h on days 4 and 5; etoposide 100 mg/m* intravenously on
days 3-5; dexamethasone 40 mg intravenously on days 3-5 and
G-CSF (filgrastim, lenograstim, or nartograstim at the primary
physician’s choice) 2 pg/kg subcutaneously from day 6 till
neutrophil recovery. The treatment was to be repeated every
3 weeks up to a total of four courses unless there is disease
progression, persistent grade 3/4 toxicity, or delayed recovery of
neutrophils (<1.0 % 10°/L) or platelets (<75 x 10°/L). Peripheral
blood stem cell harvest was carried out after the second and/or
third cycle if the patient was a suitable candidate for future
SCT, targeting a total CD34 count of 2.0 x 10%kg body weight
or higher.

Supportive care during chemotherapy. Patients were to be
premedicated with antihistamine and antipyretics prior to rituximab
infusion. Effective antiemetics such as 5-HT3 receptor antagonist
were given intravenously prior to chemotherapy and as needed.
To prevent hemorrhagic cystitis from cyclophosphamide, at least
3000 mL of hydration with bicarbonate-containing fluid was
required on day 1. Mesna was not given in this study.

Response and toxicity assessments. To assess response, patients
were required to be re-evaluated with a thoracic, abdominal, and
pelvic computed tomography scan every two cycles. The
International Workshop Response Criteria for NHL were used
for evaluating responses™ except that clearance of tumor cells
from bone marrow needed to be confirmed by morphologic as
well as flow cytometric assessment in patients who had bone
marrow involvement on study entry.

Toxic effects were originally graded according to the National
Cancer Center Institute Common Toxicity Criteria (version 2.0),
and regarded after data collection and analyses based on version
3.0. Patients were evaluated daily with a complete history and
physical examination. The laboratory assessment was carried
out at least twice weekly to monitor organ toxicity and electro-
lyte abnormalities.

Dose modifications. If a patient’s ANC was >1.0 x 10°/L and
platelet count was between 75 x 10°/L and 100 x 10%L (condition
A) at the due date for initiation of the next treatment, doses of
cyclophosphamide, cytarabine, and etoposide were reduced by
25% for the next cycle. If a patient’s ANC was <1.0 x 10°/L or
platelet count was <75 x IUE , the treatment needed to be
postponed until condition A was achieved, and the doses were
reduced as in condition A. If this improvement did not occur in
a week, that is, at four weeks after the previous cycle, the patient
was removed from the study. If persistent arrhythmia, cardiac
ischemia, pericarditis, or grade 3/4 heant failure were observed,
the patient was removed from the study. If grade 3/4
hepatotoxicity was present at initiation of the next cycle, the
treatment was postponed till the toxicity was grade 2 or less. If
grade 3 hepatotoxicity was persistent at 4 weeks after initiation
of previous treatment, the patient was removed from the study.
If serum creatinine was between 1.6 and 1.9 mg/dL, or increased
from baseline by 0.5-1.2 mg/dL (condition B), the dose of
cytarabine was reduced by 50% (1 g/m®) because of the risk of
severe neurological toxicity. The doses of other agents were not
changed, as they were not expected to significantly increase
the risks of severe non-hematologic toxicities from this degree
of mild renal impairment. If serum creatinine was 22 mg/dL,
or increased from baseline by 1.3 mg/dL (condition C), the
treatment needed to be postponed till condition B was achieved,
and the dose of cytarabine was reduced by 50% when initiating
treatment. If condition C was persistent at 4 weeks afler previous
treatment, the patient was removed from the study. If grade 4
non-hematologic toxicity or performance status of 4 without
improvement during the treatment course was observed, the
patient was removed from the study.

180

Statistical methods. The primary endpoint of this study was an
ORR and the secondary endpoints were TTF, OS, successful
stem cell mobilization (in patients planned for SCT, as described
carlier), and toxicities. The study used a two-stage design,
where 11 patients were recruited in the first stage and if eight
or more responses were observed, an additional 21 patients were
recruited for the second stage. The two-stage design was based
on alpha = 0,05, power = 90%, undesirable response rate = 60%,
and desirable response rate =85%. Statistical analysis for
patients’ characteristics, response rates, and adverse events was
descriptive. Analysis on response rate, TTF, and OS was carried
out on an intent-to-treat basis, using the Kaplan—Meier method,
The TTF was calculated from the time of registration to the
time of disease progression, change of treatment, or disease- or
treatment-related death. Those who eventually underwent SCT
were censored for TTF at the initiation of conditioning treatment.
OS duration was calculated from the time of registration to the
time of death of any cause.

Results

Patient characteristics. Thirty-two eligible patients were enrolled
between November 2002 and November 2006. All received at
least one course of CHASER chemotherapy. Baseline patient
and disease characteristics are shown in Table 1. The median
age was 54 years (range 28-67 years), and most (n = 30, 94%)
of the patients had an Eastern Cooperative Oncology Group
performance status of 0 or 1. Seventeen had indolent NHL (all
follicular grade 1 or 2), and 15 had aggressive NHL (11 diffuse
large B-cell lymphoma, two mantle cell lymphoma, one large
cell transformation of marginal zone lymphoma, and one large
cell transformation of follicular lymphoma grade 2). The majority
of patients (n = 22, 69%) had stage III or IV discase.

All patients were previously treated with CHOP-based chem-
otherapy at the time of initial diagnoses, and the majority of
patients (n = 22, 69%) cntered the current study for the first sal-
vage treatment. Twenty patients (63%) were previously treated
with rituximab-containing therapy. Four patients (13%) previ-
ously received radiation therapy for local disease control. Over-
all, 10 patients (31%) had diseases refractory to last treatment,
and the remaining 22 patients (69%) had relapsed diseases,

Toxicity. A total of 113 courses of CHASER were given, with
a median of four courses (range 1-4 courses) per patient, All
paticnts were assessable for adverse evenls associaled with
CHASER (Table 2). There was no treatment-related death or
toxicity leading to discontinuation of the treatment. All experienced
grade 4 neutropenia, but the duration of neutropenia (<500) was
short (median 4 days per course, range 0-8). The median time
to neutrophil nadir was 13 days (range 10-19 days). Twenty-five
patients (78%) experienced neutropenic fever and all but one
were managed successfully with a short course of broad-spectrum
antibiotics, One patient experienced a prolonged febrile episode
and required 10-day intravenous antibiotic treatment. The majority
of patients (n=28, 88%) required at least one platelet transfusion
during the therapy, with a median of one transfusion per course
(range 1-3 transfusions). The median time to platelet nadir was
14 days (range 10-19 days). Most common non-hematologic toxicity
was gastrointestinal (nausea/vomiting, diarrhea, and elevated
liver enzymes). Transient elevation of serum transaminases (grade 3)
was observed in two patients. One patient experienced an episode
of syncope (grade 3), which was most likely to be a vasovagal
syncope and the association with the study drugs was unclear.
There were no grade 4 or other grade 3 toxicities observed.

Three patients (9%) required delay in the treatment schedule
due to slow recovery of the platelet count. One experienced a
non-life-threatening but prolonged febrile neutropenia after the
third cycle as described earlier, and doses of cyclophosphamide,
cytarabine, and etoposide for the fourth course were reduced by
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