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Abstract

AIM: To evaluate retrospectively the efficacy of ritux-
imab plus chemotherapy in gastric diffuse large B cell
lymphoma (DLBCL).

METHODS: Sixty patients (median age: 58 years) with
histologically confirmed gastric DLBCL treated at four
Italian institutions between 2000 and 2007, were in-
cluded in this analysis. Patients were selected by stage
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(1-Iv, Lugano staging system), European Cooperative
Oncology Group performance status (0-2) and treat-
ment strategies. Treatment strategies were chemo-
therapy alone (group A, n = 30) [scheduled as cyclo-
phosphamide, doxorubicin, vincristine and prednisone
(CHOP) and CHOP-like], and chemotherapy combined
with rituximab (group B, » = 30). The primary end
point of the study was complete response (CR) rate;
the secondary end points were disease-free survival
(DFS) at 5 years and overall survival (OS).

RESULTS: Median follow-up was 62 mo (range: 31-
102 mo). We observed a significant difference between
the two groups (A vs B) in terms of CR [76.6% (23/30)
vs 100%, P = 0.04) and DFS at 5 years [73.3% (22/30)
vs 100%, P = 0.03). To date, 19 group A (63.3%)
patients are alive and 11 have died, while all group B
patients are alive. No significant differences in toxicity
were observed between the two groups.

CONCLUSION: Rituximab in combination with chemo-
therapy improves CR rate, DFS and OS. Further pro-
spective trials are needed to confirm our results.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Immunotherapy with rituximab, a chimeric monoclonal
antibody against B-cell surface antigen CD20, is widely
utilized in non-Hodgkin’s lymphoma?. Rituximab in
addition to cyclophosphamide, doxorubicin, vincristine
and prednisone (CHOP) chemotherapy represents the
gold standard for the treatment of nodal aggressive non-
Hodgkin’a lymphoma, since it improves tesponse rate,
overall survival (OS) and event-free survival »s chemother-
apy alone, with no increase in toxicity. These results were
obtained in a phase Il randomized study (GELA) that
included a population of 399 previously untreated eldetly
patients with diffuse large B cell lymphoma (DLBCL)".

Primary gastric non-Hodgkin’s lymphoma (PGNHL)
is the most common extranodal lymphoma, and repre-
sents 60%-75% of gastrointestinal lymphoma cases, with
an incidence about of 1 per 100000 in developed coun-
tries, which appears to be increasing. PGNHL is more
common in men and in individuals aged > 50 years, with
a maximum incidence in the seventh decade, but it may
also occur in younger patients'”,

Clinical presentation includes a variety of symptoms
such as weight loss, anorexia and abdominal pain, where-
as gastric bleeding is uncommon. B lymphoma general-
ized symptoms are less common than in primary nodal
lymphoma. All histological lymphoma categories are
present, but the main ones are mucosa-associated lym-
phoid tissue (MALT) lymphoma (low and high grade)
and DLBCL"".

The relationship between Helicobacter pylori chronic in-
fection and MALT is well known (about 90% of cases),
but its role in gastric DLBCL is controversial. Eradica-
tion therapy is an effective option for low-grade MALT
lymphoma'”.

The CHOP schedule, as a standard treatment for nod-
al non-Hodgkin’s lymphoma, has been utilized in several
non-randomized studies and represents an effective op-
tion™", Rituximab and CHOP combination is also com-
monly utilized in the treatment of gastric DLBCL, but it
has only been tested in a few studies' "',

Therefore, we carried out a retrospective study to
evaluate the efficacy of rituximab in combination with
chemotherapy in gastric DLBCL. To date, this study rep-
resents the largest analysis.

MATERIALS AND METHODS

In this retrospective study, we analyzed a group of non-
gastrectomized patients with gastric DLBCL, who were
treated at our four institutions between 2000 and 2007.

Patients

Sixty patients (42 men and 28 women) with a median age
of 58 years received only systemic treatment. Performance
status according to European Cooperative Oncology
Group (ECOG) was 0-2. All patients presented with a his-
tologically confirmed diagnosis of gastric DLBCL. Stages
were between [ and IV according to the Lugano staging
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Stage I : tumor confined to GI tract
Stage II: tumor extending into abdomen from GI site

II 1 = local nodal involvement

II 2 = distant nodal involvement
Stage III: penetration of serosa to involve adjacent organs or tissue
Stage IV: disseminated extranodal involvement, or
supradiaphragmatic nodal involvement

GI: Gastrointestinal.

Clinicopathological characteristics

Age (y1)
Median 58
Range 19-76
Sex
Male 42
Female 28
Performance status
ECOG 0 0 (65%) (39/60)
ECOG1 1(28.3%) (17/60)
ECOG2 2 (3.3%) (17/60)
Primary gastric site
Body 18.3% (11/60)
Antrum 46.6% (28/60)
Fundus 10% (6/60)
Antrum-body 25% (15/60)
Metastatic sites
No 23.3% (14/60)
Node 55% (33/60)
Pulmonary 18.3% (11/60)
Bone 0% (0/60)
Liver 1.6% (1/60)
Spleen 0% (0/60)

Pleural effusion 1.6% (1/60)
Bio-humoral parameters
Lactate dehydrogenase (high level)
B2 microglobulin (high level)

Lugano staging system

85.0% (51/60)
60% (36/60)

I 28.3% (17/60)
il 46.6% (28/60)
il 16.6% (10/60)
\Y% 8.3% (5/60)
B symptoms 15% (9/60)

ECOG: European Cooperative Oncology Group; DLBCL: Diffuse large B
cell lymphoma.

system (Table 1), with primary localization in the stomach
at the antrum (46.6%) and antrum-body (25%). B-symp-
toms were present in only 14% patients. 2 microglobulin
was elevated in 60% of patients and lactate dehydrogenase
was elevated in 85.0% (Table 2). The primary end point
was the complete response (CR) rate. Secondary end
points were disease-free survival (DFS) at 5 years and OS.

Treatment

We selected 60 cases from an archive of patients that
had received chemotherapy plus immunotherapy or
chemotherapy alone from 2000 to 2007. Thirty of these
patients (group A) received only chemotherapy accord-
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Chemo-immunotherapy treatment

No. of patients

CHOP-like 30
CHOP-like and rituximab 30
Second or other lines 7.50%
No. of cycles
Median 6 (3-24)
mean 8.3 (3-24)
Results
Median follow-up 77 mo
CHOP-like CR =76.6%, DFS at 5 yr =73.3%,
OS =63.3%
CHOP-like and rituximab CR =100%, DFS at 5 yr =100%,
OS =100%

CHOP: Cyclophosphamide, doxorubicin, vincristine and prednisone; CR:
Complete response; DFS: Disease-free survival; OS: Overall survival.

ing to CHOP or CHOP-like (MACOP-B) schedules.
The CHOP schedule consisted of cyclophosphamide at
750 mg/m’ on day 1, doxorubicin 50 mg/m” on day 1,
vincristine 1.4 mg/m2 up to a maximal dose of 2 mg on
day 1, and prednisone 100 mg/d for 5 d, every 21 d. MA-
COP-B schedule consisted of methotrexate 100 mg/m”
on day 1, adriamycin 35 mg/ m” on day 1, cyclophospha-
mide 350 mg/ m’ on day 1, vincristine 1.4 mg/ m’ up to a
maximal dose of 2 mg on day 1, prednisone 40 mg/ m” on
days 1-5, and bleomycin 10 mg/ m’, every 21 d. A group
of 30 patients (group B) received rituximab (375 mg/m’
administrated on day 1 of each cycle of CHOP or CHOP-
like MACOP-B) (Table 3). Rituximab infusion was inter-
rupted in the event of fever, chills, edema, congestion of
the head and neck mucosa, hypotension or any other se-
rious adverse event, and it was resumed when the event
resolved. If the absolute neutrophil (granulocyte) count
was < 1500/pL or the platelet count was 100000/ L,
chemotherapy was halted for up to 1 wk, and treatment
was stopped. The dose of rituximab was not modified,
and rituximab was continued when CHOP was stopped.
Treatment was stopped, however, if lymphoma pro-
gressed, if the patient declined to continue, or at the dis-
cretion of the physicians in cases of concurrent illness
or adverse events.

Response to treatment and adverse events

Response to treatment was classified as CR, partial re-
sponse (PR) or progressive disecase (PD) according to the
International Workshop criteria™. CR was defined as the
disappearance of all lesions and radiological or biological
abnormalities observed at diagnosis, and the absence of
new lesions. PR was defined as regression of all measur-
able lesions by > 50%, disappearance of non-measurable
lesions, and absence of new lesions. PD was defined as
the appearance of new lesions, any growth of the initial
lesions by > 25%, or growth of any measurable lesion
that had regressed during treatment by > 50% from its
smallest dimensions. All adverse events reported by the
patient ot observed by the investigator were collected
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Figure 1 Disease-free survival (DFS) (A) and overall survival (OS) (B)
curve. Group A: Cyclophosphamide, doxorubicin, vincristine and prednisone
(CHOP); Group B: Rituximab plus chemotherapy.

and were graded according to the NCI toxicity criteria
(CTCAE v3.0).

Statistical analysis

Quantitative data were described by the median (range),
and qualitative data were expressed as counts and per-
centages. Duration of the disease-free interval and OS
were estimated according to the Kaplan-Meier method.
Fishet’s exact test was used to assess the significance of
all correlations. Statistical significance was achieved if P
was < 0.05. All reported P values were two-sided.

RESULTS

Treatment response

Median follow-up was 62 mo (range: 31-102 mo). No
difference between the two groups was observed in term
of stage, ECOG performance status and metastatic sites.
Rituximab plus chemotherapy »s chemotherapy alone
yielded a statistically significant advantage in terms of
CR (100% s 76.6%, P = 0.004), DFS at 5 years (100%
vs 73.3%, P = 0.03) (Figure 1A) and OS (100% »s 63.3%,
P = 0.02) (Figure 1B). We observed in group A, five pa-
tients with PR and two with PD. Only 7.5% of patients
underwent a second or additional line of therapy (Table 3).
To date, 19 group A patients are alive and 11 have died
[nine due to lymphoma-related causes, one to brain meta-
static melanoma, and one to hepatocarcinoma (hepatitis
C virus-related)]. All patients in group B are alive.
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CHOP-like CHOP-like and rituximab
G1 G2/3 G4 G1 G2/3 G4
Hematological
Hemoglobin level 6 (20) 6 (20) 1(3.3) 7(23.3) 6 (20) 1(3.3)
Neutrophil count 8 (26.6) 12 (40) 10 (33.3) 9 (30) 12 (40) 11 (36.6)
Platelet count 4(13.3) 3 (10) 2 (6.6) 3 (10) 2 (6.6) 1(3.3)
Gastrointestinal
Nausea,/vomiting 10 (33.3) 4(13.3) 0(0) 10 (33.3) 4(13.3) 1(3.3)
Diarrhea 3 (10) 2(6.6) 0(0) 3 (10) 1(3.3) 0(0)
Stomatitis 6 (20) 2(6.6) 0(0) 6 (20) 3 (10) 0(0)
Constipation 3 (10) 1(3.3) 0(0) 3 (10) 1(3.3) 0(0)
Dysphagia 1(3.3) 2(6.6) 0(0) 1(3.3) 1(3.3) 0(0)
Pyrosis 5 (16.6) 4(13.3) 0(0) 6 (20) 3 (10) 0(0)
Other
Fatigue 8 (26.6) 6 (20) 1(3.3) 9 (30) 6 (20) 1(3.3)
Alopecia 3 (10) 5 (16.6) 14 (46.6) 4(13.3) 6 (20) 17 (56.6)
Fever 3 (10) 4(13.3) 1(3.3) 4(13.3) 5 (16.6) 1(3.3)
Allergic reaction 1(3.3) 1(3.3) 0(0) 2 (6.6) 1(3.3) 0 (0)
Pharyngitis erythema 0(0) 0 (0) 0(0) 1(3.3) 0(0) 0(0)
Paresthesia 9 (30) 2(6.6) 0(0) 7(23.3) 3 (10) 1(3.3)
Arthromyalgia 1(3.3) 1(3.3) 0(0) 1(3.3) 1(3.3) 0(0)
Recurrent infections 6 (20) 4 (13.3) 1(3.3) 7(23.3) 5 (16.6) 1(3.3)
Thrombosis 2 (6.6) 1(33) 0 (0) 2 (6.6) 1(33) 0 (0)
Cough 2 (6.6) 2 (6.6) 1(33) 3(10) 2 (6.6) 0 (0)
Pain 1(33) 1(33) 0 (0) 2 (6.6) 1(33) 0 (0)
Toxicity were treated with rituximab plus chemotherapy. CR rate

The most common toxicities were grade 2/3 and 4 granu-
locytopenia (76.6% in group B and 73.3% in group A, P >
0.05) and recurrent infection (all grades) (43.2% in group
B and 36.6% in group A, P > 0.05) (Table 4).

DISCUSSION

Our analysis is believed to be the first study to compare
directly chemo-immunotherapy and chemotherapy alone
in gastric non-Hodgkin’s lymphoma. We demonstrated a
statistically significant improvement with chemo-immuno-
therapy in terms of CR, DES at 5 years and OS, without a
significantly greater toxicity.

Rituximab was introduced as a treatment for prior
nodal lymphoma at the end of the 1990s. A randomized
phase III trial (GELA group) has underlined the effective-
ness of rituximab in prior nodal B cell lymphoma. Three
hundred and ninety-nine previously untreated elderly
patients (= 60 years) with stage II-IV DLBCL were ran-
domized to receive either standard CHOP or rituximab
plus CHOP for eight cycles. CR rate was significantly
higher in the group that received rituximab plus CHOP
than in the group that received CHOP alone (76% vs 63%,
P = 0.005), with a median follow-up of 2 years, DFS and
OS times were significantly longer in the rituximab plus
CHOP group (P < 0.001 and P = 0.007, respectively).
Clinically relevant toxicity was not significantly greater
with rituximab plus CHOP"',

Howevert, as far as we are awate, no previous studies
have compared immunotherapy-chemotherapy with che-
motherapy alone in gastric DLBCL.

A few studies have evaluated immuno-chemotherapy
in gastric DLBCL. In one single-arm study, 15 patients
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was 87% and PR rate was 13%. The CR rate was high
in this study, as in our analysis, but there was no direct
compatison with chemotherapy alone"". A phase 1I trial
of 42 patients with early-stage disease did not show any
advantage of rituximab plus CHOP chemotherapy. A
CR was obtained in 95% of cases, and relapses were ob-
served in two'?, The treatment did not achieve a statisti-
cally significant effect in terms of DFS at 5 years and OS
at 5 years in comparison with the historical control" ",

Our results ate in agreement with this previous study
in term of CR, and confirmed that the chemotherapy-im-
munotherapy was more active than chemotherapy alone.

Our study had several limitations. First, it was a ret-
rospective study with potential bias in the patients and
methods. Second, chemotherapy was not the same in
each group (the first patients were treated mainly with
the MACOP-B schedule, while the more recent patients
were treated mainly with the CHOP schedule).

In conclusion, our results are promising in terms of
CR, DFES and safety. However, prospective randomized
trials are needed to confirm these preliminary results.
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Applications

To date, this study represents the largest analysis. The analysis represents the
first study to compare directly chemo-immunotherapy and chemotherapy alone
in gastric non-Hodgkin’s lymphoma. The results are promising in terms of CR,
DFS and safety. However, prospective randomized trials are needed to confirm
these preliminary results.

Terminology

Rituximab is a chimeric monoclonal antibody against B-cell surface antigen
CD20 and it is widely utilized in non-Hodgkin’s lymphoma therapy. Primary
gastric non-Hodgkin’s lymphoma is the most common extranodal lymphoma,
and represents 60%-75% of gastrointestinal lymphoma cases. The main
histological types are mucosa-associated lymphoid tissue lymphoma (low and
high grade) and DLBCL. The CHOP schedule consists of cyclophosphamide,
doxorubicin, vincristine and prednisone.
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