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ABSTRACT

Bacground: In Bangladesh conventionally CHOP therapy is widely practiced for the treatment of NHL patient. But
refractory/ relapse case is highly observed in CHOP therapy. Reports of different clinical trials showed that addition
of Rituximab with CHOP therapy dramatically increase the progression free survival (PFS) and overall survival (OS)
of patients.

Methodology: To analyze the response and toxicities of NHL patients treated with Rituximab in combination with other
chemotherapy regimen admitted in Anwer Khan Modern Hospital, City Hospital and United Hospital in Dhaka,
Bangladesh. Response and toxicities of patients admitted to three institutions between May 2003 to December 2006
were analyzed. A total of 30 patients were observed in this study. Patients received up to 6-8 cycles of Rituximab in
combination with CHOP for every 3 weeks as an induction therapy. Maintenance therapy was given to 6 patients at 3
months interval for up to 2 years.

Result: After a median follow up period of 6 years patients were evaluated on the basis of response criteria. Out of the
30 patients 3 patients did not completed 6 cycle R-CHOP treatment regimen. 13% of the patients were refractory and
died before completing therapy. With R-CHOP combination 47% of the patients experienced complete response. Partial
response was observed in 20% of the patients. In this study 6% of the patients did not get response from the therapy.
Haematological toxicity included grade 3-4 neutropenia 13%, anaemic 4%, febrile neutropenia 17% and
thrombocytopenia 11%. Non-haematological toxicity included grade 2-3 nausea or vomiting 18%, grade 3 fatigue 12%.

Conclusion: Addition of Rituximab as an immunotherapy option with chemotherapy regimen provides excellent
response to Bangladeshi patients diagnosed for Diffused Large B Cell Lymphoma (DLBCL). Further study needs to be
done to evaluate efficacy and toxicity profiles of patients treated with other chemotherapy regimen who were not
eligible for CHOP regimen.
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Introduction

Diffuse large B-cell lymphoma (DLBCL) is the
most common high-grade lymphoma and the most

However, the cure rate with standard chemotherapy
is as low as 30-40%4:5-1.7,

Rituximab, a chimeric anti-CD20 monoclonal

common subtype of non-Hodgkin's lymphoma
(NHL)!2, In recent years, the incidence of NHL
has been increasing not only in western countries
but also in the Asia-Pacific region, including
Bangladesh. According to the recent -clinic
pathological investigation of malignant lymphoma in
Bangladesh, B-cell NHL accounted for 88% of the
total NHL cases, and its major subtype was
DLBCL15. Aggressive NHL, represented by
DLBCL, is classified as a curable disease.

antibody, was originally studied in patients with
relapsed and refractory follicular and low-grade
NHL and clearly was shown to prolong progression-
free survival®:%. The mechanism of action is based
on antibody-dependent cellular cytotoxicity,
complement induced cytotoxicity, and direct
induction of apoptosis!0:11.12.13.14  Because CD20 is
a pan-B-cell antigen!d, rituximab has potential
application in many B-cell NHL and continues to be
assessed, both alone and in combination with
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chemotherapy, for the management of patients with
indolent and aggressive NHL. The feasibility and
safety of combining cyclophosphamide,
doxorubicin, vincristine, and prednisone (CHOP)
with rituximab was demonstrated in a phase II trial
in aggressive lymphoma, which reported a higher
than expected complete remission rate of 61%10.
The Group d'Etudes des Lymphomes de 1'Adulte
(GELA) recently reported that wusing the
combination of rituximab plus CHOP leads to the
significant improvement of the outcome of elderly
patients with DLBCL, with significant survival
benefit maintained during a 10-year follow-up!7-6.

An Intergroup study under the lead of the Eastern
Cooperative Oncology Group (ECOG) (E4494) was
able to confirm these results. The German high-
grade study group also reported that the addition of
rituximab to six cycles of a CHOP-like regimen
significantly improves time to treatment failure, CR
rates, and overall survival (OS) in young patients
(18-60 years) with low-risk DLBCL!!.18 After the
addition of rituximab to CHOP chemotherapy, the
outcome has dramatically improved compared with
the historical control for DLBCL patients of all ages
in British Columbial3-19. These positive results
suggested that rituximab plus CHOP (R-CHOP)
could be a new standard treatment strategy for
patients with DLBCL. However, these encouraging
reports have been limited in western countries.
Through a Japanese trial, 375 mg/m? was suggested
as the proper dose for oriental patients!®22, We
conducted a retrospective analysis to evaluate the
impact of this combination therapy with diffuse
large B-cell lymphoma (DLBCL) in Bangladesh. A
total of 30 patients with DLBCL were evaluated in
this study.

Materials and Methods
Patient's selection and evaluation

Patients were treated at the Oncology Department
of Anwer Khan Modern Medical College &
Hospital, Dhaka, United Hospital Ltd, Dhaka and
City Hospital Ltd, Dhaka. The patient population in
this study consisted of newly diagnosed patients of
at least 18 years of age with histologically
documented aggressive lymphoma (IWF types D to
H). Patients with mantle-cell, lymphoblastic, or
Burkitt's lymphoma were excluded, because CHOP
is not considered routine treatment in these patients.
The stage of each patient's disease was assigned
according to the Ann Arbor classification. Tumors
were required to be CD20-positive. Patients were

expected to have a survival of 6 months or more
and a pre study performance status of 0, 1, or 2
according to the World Health Organization scale.
The following exclusion criteria were applied:
history of transformation from a low-grade
lymphoma or history of a T-cell lymphoma,
presence of CNS lymphoma, human
immunodeficiency virus, human T-cell leukemia
virus 1 or 2 positivity, prior anticancer therapy,
significant organ function impairment as measured
by serum creatinine level greater than 2.0 mg/dL, a
total bilirubin level greater than 2.0 mg/dL, or an
AST or alkaline phosphatase level more than two
times normal, hemoglobin concentration less than 9
g/dL. or absolute neutrophil count less than
1.5%103/uL, previous or concomitant malignancy
other than basal cell or squamous cell carcinoma of
the skin, and carcinoma-in-situ of the cervix.
Patients with New York Heart Association class III
or IV heart disease or myocardial infarction within
the past 6 months were disqualified from entering
onto the study. Pregnant or lactating women and
patients of reproductive potential, unless using
accepted birth control methods, were not allowed to
enroll.

Treatment Design

This study consisted of a single treatment group.
Patients were to receive a total of six to eight
intravenous infusions of Rituximab 375 mg/m? and
six cycles of CHOP given every 21 days.
Rituximab infusions were administered on day 1
before the CHOP cycle. Each CHOP cycle
consisted of cyclophosphamide 750 mg/m?2,
doxorubicin 50 mg/m?, and vincristine 1.4 mg/m?2
(maximum dose, 2.0 mg/dose) given intravenously
on day 3, and oral prednisone 100 mg on days 3
through 7.

Oral premedication with 650 mg of acetaminophen
and 50 to 100 mg of diphenhydramine
hydrochloride could be administered 30 to 60
minutes before each monoclonal antibody infusion.
If toxicity occurred during the monoclonal antibody
infusion, the infusion was to be slowed or
temporarily discontinued and the patients were to be
medicated as necessary with diphenhydramine (for
rash, mucosal congestion, or other infusion-related
reactions), and other medications were administered
as needed. Once the adverse events abated, the
antibody infusion could be resumed at 50% of the
previous rate and then escalated as tolerated.
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Figure-1: Patient characteristics in the study

CHOP was to be administered according to standard
preparation and procedures for each institution.
Cyclophosphamide dose modification for hematologic
toxicities was to be carried out according to an
algorithm provided in the protocol. If grade 3
neurotoxicity occurred at any time during the
treatment period, vincristine could be discontinued at
the investigator's discretion. Hematopoietic growth
factors (granulocyte or granulocyte-macrophage
colony-stimulating factor) were administered per
institutional guidelines. A patient whose treatment
was interrupted for more than 3 weeks for either
hematologic or nonhematologic toxicity was to be
removed from the study.

Toxicity and Response Assessments

Hematological and non-hematological toxicity
evaluation was conducted on day 1 of each
treatment cycle and included neurological
examination and laboratory assessment with
complete blood cell count and serum chemistry
tests. Thoracic, abdominal and pelvic CT scans and
bone marrow biopsy (in patients with bone marrow
involvement at initial diagnosis) were conducted to
assess response after both induction therapy and
completion of consolidation therapy. After four
treatment cycle (induction therapy), patient
achieving a complete response (CR), unconfirmed
complete response (CRu) or partial response (PR)
were eligible for to two further cycles of R-CHOP.

Statistical Analysis

Patient characteristics and therapeutic outcomes
were compared in this study. This was an intention-
to-treat analysis, including all patients treated with
curative intent who received at least three cycles of
RCHOP or CHOP chemotherapy. Clinical
prognostic factors were also compared between two
groups including conventional international

prognostic index (IPI) score, using the independent-
samples t test for continuous variables and the 72
test for categorical variables. Event free survival
(EFS) was calculated as the time from date of
diagnosis to documented disease progression,
relapse, or other events including documented
failure of the treatment not associated with disease
progression. OS was calculated as the time from
date of diagnosis to date of death. EFS and OS were
assessed using the Kaplan-Meier method and
compared between groups using the log-rank test. A
multivariate analysis was performed using the Cox
proportional hazards model to assess the
independent effect of the addition of rituximab
onEFS and OS after controlling for relevant clinical
prognostic factors. We also conducted analysis
divided into each subgroup according to the IPI and
other clinical prognostic factors. Data were analyzed
using the Statistical Software Package for the Social
Sciences (SPSS version 11.0 for Windows; SPSS,
Chicago, IL, USA).
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Figure-2: Outcome of the NHL patients of

Bangladeshi population treated with Rituximab

Results

Response and toxicities of patients admitted to three
institutions between May 2003, and December 2006
were analyzed. The median age of all 30 patients
was 57 years old (range 35-72). Among them male
patients were 19 and female patients were 11.
Pretreatment patient characteristics are summarized
in Figure 1. The male to female ratio was 1:2. There
were no statistically significant differences between
the two groups, except for age. Other patients'
demographics such as, performance status (PS),
lactate dehydrogenase (LDH), stage, and IPI showed
no definite difference between the two groups. Many
of the patients (83%) had good PS of 0-1 score in
ECOG scale. Thirty-five percent of the patients had
stage III or IV. Higher LDH level was found in 41%
of the patients. The vast majority (74 %) had low or
low-intermediate risk according to the IPI.
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Patient Disposition

Three patient numbers did not receive all six cycles
of rituximab doses. These three patient numbers
represent a single individual who was re-treated
within the study and received a single infusion under
each patient number. The other 27 patient numbers
received all six scheduled doses.

Response to Treatment

In the 27 assessable patients, 47% of the patients
experienced CRs and 20% PRs, as listed in Table.
The ORR was 38% in the 30 intent-to-treat patients,
with thirteen CRs and 6 PRs. Treatment response is
summarized in Figure 2. The median time to
response was 49 days. The median DR and TTP in
responders have not been reached; Kaplan-Meier
median estimates are 17.8 months for DR (range,
5.41 to 26.6 months) and 16.3 months for TTP
(range, 3.71 to 25.1 months). Responses are
ongoing in fifteen of the 24 responding patients. Of
the 2 responders who relapsed, one patient
experienced PD because of new lesions and other
relapsed at sites of old lesions. Tumor size was
reduced substantially in most patients. The average
decrease in lesion size was 86% in patients
achieving a PR and 32% in patients with SD.
Tumor size was reduced by at least 20% in 73% of
patients (19 of 27). Thirty percent of patients (9 of
30) reported B symptoms or other disease-related
signs and symptoms at baseline, and symptoms
resolved completely or were relieved transiently in
16 (86%) of 25 patients. Two patients did not get
response from the treatment protocol.
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Figure-3: Non hematologic side effects in the treated population

Clinical Adverse Events

Most clinical AEs (92% of events) were mild to
moderate (grade 1 or 2) and self limiting. The
majority of patients experienced AEs during the first
infusion, and both incidence and frequency declined
with subsequent infusions. Approximately half of all
events were considered to be related (probably or

possibly related, or of unknown relationship) to the
study treatment. Of grade 3 or 4 events, 69% were
considered unrelated to the treatment. The most
common related events observed during the
treatment period (22 days of treatment plus 30 days
of follow-up) included transient fever (30% of
patients), chills (23%), asthenia (25%), and pruritus
(20%), grade 2-3 nausea or vomiting 18%, grade 3
fatigue 12%. Infusion-related events (related events
reported on an infusion day) included episodes of
fever, chills, pain, and throat irritation that were
grade 1 or 2, usually continued for less than 1
week, and resolved without treatment or without
interrupting the infusion. Infections were generally
mild to moderate and only two patients with
infection required hospitalization. Significant
myelosuppression was not observed; hematologic
toxicity was generally mild and reversible.

Nine patients developed grade 3 neutropenia
approximately 1 month after the fourth infusion on
this protocol. The neutropenia resolved with
granulocyte colony-stimulating factor (G-CSF)
therapy. These patients had also developed similar
neutropenia approximately 1 month after completion
of his initial rituximab therapy. A marrow sample
taken during the nadir showed only regenerating
myeloid elements with no malignant involvement, and
with a thorough work up, no other infectious or toxic
cause for his marrow suppression was found. Again,
the neutropenia responded to G-CSF treatment.

Hematology and Chemistry Laboratory Effects

Haematological toxicity included grade 3-4
neutropenia (13%), anaemic (4%), febrile
neutropenia (17%) and thrombocytopenia (11%).
During the treatment period, hemoglobin levels
declined to less than 8g/dL and absolute neutrophil
count declined to less than 1,000/mL in one patient
each; WBC was less than 2000/mL in two patients.
During the 1-year follow up, absolute neutrophil
count declined to less than 1,000/mL in two
patients. Levels of these hematologic parameters
recovered within 2 weeks in three patients and by 4
months in one patient; levels in one patient had not
recovered by database closure. No hepatic or renal
toxicity was noted. No patient developed HACA.
Mean serum immunoglobulin levels did not decrease
below the normal range.
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Figure-4: Hematologic side effects in the treated population

Discussion

The treatment of aggressive non-Hodgkin's
lymphoma has been one of the major success stories
in cancer therapy. However, despite the development
of newer chemotherapeutic agents and more intensive
chemotherapy regimens, no improvement in outcome
has been demonstrated during the last three decades.?

Advances in molecular biology have allowed the
development of newer targeted therapies. In 1997,
rituximab became the first monoclonal antibody
approved by the US Food and Drug Administration
for cancer therapy.® Rituximab targets the CD20
cell surface protein, present on mature [ cells and
most B-cell malignancies. Its effects are likely
multifactorial and include complement-dependent
cell lysis, cell-mediated cytotoxicity, and induction
of apoptosis!?-12:20, Preclinical models suggested a
synergistic effect when rituximab was combined
with chemotherapy.29-2! and early clinical trials
demonstrated minimal increase in toxicity.22:23

The GELA trial demonstrated that the addition of
rituximab to CHOP chemotherapy improved outcome
in elderly patients with advanced-stage DLBCL.2* The
current study is a population-based analysis designed to
evaluate the impact of the introduction of this
combination therapy across the general population of
patients with advanced stage DLBCL. Our results
confirm a dramatic improvement in outcome after the
adoption of a treatment policy combining CHOP and
rituximab for all patients with advanced stage DLBCL,
regardless of age. Patients treated in the postrituximab
era had an 18% absolute improvement in 2-year PFS
and a 25% improvement in 2-year OS compared with
those treated in the prerituximab era. The addition of
rituximab resulted in an approximately 50% decrease in
the risk of dying within the first 2 years after diagnosis.

Although our series was a retrospective analysis, the
present study showed a few unique points compared
with other series. All patients in our series had
DLBCL and were treated with CHOP or R-CHOP.
As shown in patients' characteristics, there is no
difference between the groups except for age. The
better outcome in this study was more prominent in
high-risk patients according to the IPI. However this
statistical significance was masked in low-risk
patients. These results suggest that rituximab may
contribute to the improvement of the treatment for
high-risk patients. Recently, GELA group reported
that rituximab addition could overcome bcl-2-
associated resistance to chemotherapy2. Although
our study cannot confirm this correlation due to
inadequate data of bcl-2, rituximab may contribute to
the benefit for the high-risk group according to the
IPI in regards to bcl-2 expression is frequently
associated with poor outcome. Our population also
had more patients of low risk in IPI than GELA trial.
This different distribution of risk group may
contribute to better outcome of high-risk group to the
RCHOP.

This finding may also provide further evidence that
front-line high-dose chemotherapy followed by stem
cell transplantation for high-risk patients could be
replaced by R-CHOP. As previously shown, toxicity
for this regimen was mild and feasibility was good.
The GELA LNH 98.5 and MInT trials showed that
the addition of rituximab could improve the outcome
in both young and elderly patients?’-11, The present
study confirmed this benefit of rituximab added to
CHOP regardless of age for the first time in
Bangladeshi patients. Through subgroup analysis, it
was confirmed that patients with localized stage as
well as advanced stage could get benefit from
rituximab. In spite of the short follow-up, significant
improvement in EFS was observed as well in the
group of patients with localized disease that received
involved field radiotherapy in addition to CHOP with
rituximab. This result suggests that a short course of
CHOP plus radiation therapy (RT) for patients with
localized disease may be replaced with RCHOP plus
RT for patients with good prognosis. A recent trial
reported that R-CHOP had benefit for patients with
early-stage gastric DLBCL23. As shown by these
results, the addition of rituximab may extend the
indication beyond classic DLBCL.
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In this trial, independent of pathologic grade and
treatment intent, rituximab showed remarkable effect
for the treatment of B-cell NHL27-28, Our population
included a variety of DLBCL, including extranodal
presentation. The biologic characteristics of these
subtypes are yet to be defined and could not be
performed in this retrospective analysis. This
limitation will be overcome by further investigation of
the biologic background through newer methods
including tissue microarrays.

Conclusion

In conclusion, the addition of rituximab to standard
CHOP chemotherapy in patients with newly diagnosed
DLBCL showed markedly improved outcome in
Bangladeshi patients. This better outcome was
prominent in high-risk patients according to the IPI. R-
CHOP plus RT is expected to be the new therapeutic
option for patients with localized DLBCL. Independent
of IPI score, rituximab addition had a very positive
impact on outcomes in the treatment of DLBCL.
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