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Purpose: Ocular adnexal mucosa-associated lymphoid tissue lymphoma (OAML) is the most common primary orbital 
malignancy. While radiotherapy is the treatment of choice for limited stage tumors, chemotherapy is required to treat dis-
seminated disease or those patients who cannot tolerate radiotherapy. In this study, we examined the characteristics of OAML 
and treatment responses after first-line chemotherapy.
Methods: Eighty patients with histopathologically confirmed OAML were treated with a combination of cyclophosphamide, vin-
cristine, and prednisolone (CVP) with selective addition of rituximab (R-CVP) or the combination of cyclophosphamide, hydrox-
ydaunorubicin, oncovine and prednisolone (CHOP). Radiation therapy or additional chemotherapy with different regimens was 
undertaken for chemotherapy failure cases.
Results: The most common site of lymphoma was orbit and 25 (31.3%) patients had bilateral disease at presentation. The tumor 
stage was IE in 39 (48.8%) patients, IIE in 18 (22.5%) patients, IIIE in 3 (3.8%) patients, and IVE in 20 (25%) patients. Twenty-
eight (35%) patients had no ocular symptoms and the common symptoms were foreign body sensation, periorbital swelling, and 
proptosis. Overall response rate of 100% was achieved in all patients regardless of chemotherapy regimen: complete remission 
(CR) was observed in 93.5% of patients treated with R-CVP, 66.7% with CHOP, and 72.7% with CVP. After a median follow-up 
of 54 months, relapse occurred in five (6.2%) patients and three of these patients underwent radiation therapy while the other two 
patients received additional chemotherapy. All patients except for two patients had CR as the final response.  
Conclusions: First-line chemotherapy is effective and well tolerated in patients with localized (stage 1) and advanced stage 
(≥ stage 2) OAML. R-CVP therapy can achieve a higher treatment response than CHOP or CVP therapy, as well as higher pro-
gression-free survival. 
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INTRODUCTION

Ocular adnexal lymphomas (OALs) are lymphoprolifer-

ative neoplasms that involve conjunctiva, lacrimal gland, 

lacrimal sac, extraocular muscles, eyelids, and the orbit 

itself. OALs account for approximately 8% of extranodal 

non-Hodgkin’s lymphomas and primary OALs are the most 

commonly encountered orbital malignancy, occurring in 

about 30-55% patients.1,2 The majority of OALs are extra-

nodal, marginal zone B cell lymphomas of mucosa-asso-
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ciated lymphoid tissue type (MALT).3,4 Most MALT lym-

phomas are localized tumors that show an excellent re-

sponse to radiation therapy;5 chemotherapy is not widely 

used. However, limited-stage ocular adnexal MALT lym-

phomas (OAMLs) have been reported to have a recurrence 

rate of 25% following radiation therapy,5 especially in patients 

who have lymphoma in both eyes or in whom the lympho-

ma has spread beyond the conjunctiva.1,6,7 Disseminated re-

lapses after radiation therapy have been reported in 17% of 

patients.8 In contrast, patients with disseminated or high-grade 

OAML require chemotherapy for systemic control. Several 

researchers have studied the efficacy of first-line chemo-

therapy to treat ocular adnexal MALT lymphoma.9-11 We 

have 7-years of experience with several chemotherapeutic 

modalities, including immunotherapy with rituximab as the 

first-line treatment for both low-grade and high-grade 

OAMLs. Rituximab as an immunotherapeutic agent has 

emerged as a promising treatment option because of its safe 

toxicity profile and good tolerability.12,13 In this study, we 

sought to determine the characteristics of OAML and the 

efficacy of different kinds of chemotherapy in terms of out-

comes such as recurrence rates and adverse events.

MATERIALS AND METHODS

1. Patients

From March 2009 to December 2016, 80 patients with 

pathologically diagnosed OAML who received R-CVP, 

CVP, or CHOP chemotherapy as frontline regimens were 

recruited for this retrospective study at Seoul St. Mary’s 

Hospital. We obtained all clinical and pathologic data by 

medical record review, including gender, age, tumor stage, 

histological subtype, B symptoms, IPI score, lymph node 

and extranodal invasion, hematological examination, ther-

apeutic regimen, and curative effect. A staging work-up 

that involved physical examination, review by an experi-

enced ophthalmologist (S.W.Y), chest radiography, mag-

netic resonance imaging (MRI) of the orbit, computed to-

mography (CT) for the chest and abdomen, and bone mar-

row aspiration biopsy was performed. The institutional re-

view board of the Catholic University of Korea approved 

the research protocol for data analysis.

2. Treatment

All 80 patients received a CVP/R-CVP or CHOP regimen 

with 6-8 cycles as an initial treatment (n = 46, R-CVP; 

n = 22, CVP; n = 12, CHOP). The chemotherapy regimen 

was chosen by the physicians based on their clinical 

judgement. CVP chemotherapy consisted of cyclophosphamide 

(750 mg/m2) and vincristine (1.4 mg/m2) on day 1 and pre-

dnisolone (60 mg/m2) on days 1-5 every 21 days. Rituximab 

(375 mg/m2) on day 1 was added to CVP chemotherapy 

(R-CVP chemotherapy). The CHOP regimen consisted of 

cyclophosphamide (750 mg/m2), doxorubicin (50 mg/m2), 

vincristine 1.4 mg/m2 on day 1, and prednisone (100 mg/m2) 

orally on days 1-5 every 21 days. Treatment cycles were 

repeated every three weeks in our outpatient clinic. After 

three and six cycles of chemotherapy, all patients under-

went disease assessment by physical and or ophthalmologic 

examination along with radiologic findings including MRI 

or CT scans of the affected area. 

After completion of three or six cycles of chemotherapy, 

all patients underwent treatment response assessments ev-

ery 3 months for one year, followed by assessments every 

4-6 months for three years, and then annually to identify 

local and systemic recurrence. Complete remission (CR) 

was defined as the disappearance of all evidence of disease 

partial remission (PR) as regression of measurable disease 

without new lesions; stable disease (SD) as the failure to 

attain CR, PR, or progressive disease (PD); relapse disease 

as any new site lesions; and PD as an increase > 50% of 

previously involved sites from the nadir status.

3. Statistical analysis

Overall response rates after chemotherapy or chemo-

therapy followed by either additional radiotherapy or anoth-

er chemotherapy regimen in recurrent cases were evaluated 

in addition to progression-free survival (PFS) and sig-

nificant adverse events.14 PFS was measured from the start 

date of chemotherapy to the date of disease progression or 

relapse at the last follow-up visit. PFS curves were ob-

tained using the Kaplan-Meier method and compared using 

the log-rank test. A p-value of <0.05 was considered to in-

dicate statistical significance. Statistical analyses were car-

ried out using IBM SPSS Statistics for Windows, version 

20.0 (IBM Corp., Armonk, NY, USA). 
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Characteristic Value

Age (years) 49.75 ± 12.50 (19-77)

Sex

Male 42 (52.5)

Female 38 (47.5)

B symptoms

No 80 (100.0)

Yes 0

Lactate dehydrogenase level

Normal 78 (97.5)

Elevated 2 (2.5)

Ann Arbor stage

IE 39 (48.8)

IIE 18 (22.5)

IIIE 3 (3.8)

IVE 20 (25.0)

Performance status

0 77 (96.2)

1 3 (3.8)

Presenting symptoms

No symptoms 28 (35.0)

Foreign body sense 17 (21.3)

Periorbital swelling 14 (17.5)

Proptosis 12 (15.0)

Exophthalmos 4 (5.0)

Visual impairment 3 (3.8)

Dryness 2 (2.5)

Anatomic location

Orbit 36 (45.0)

Conjunctiva 28 (35.0)

Eyelid 8 (10.0)

Lacrimal gland 4 (5.0)

Lacrimal sac 3 (3.8)

Orbital adnexa 1 (1.2)

Tumor laterality

Unilateral 55 (68.7)

Bilateral 25 (31.3)

IPI

0 56 (70.0)

1 11 (13.8)

2 10 (12.5)

3 3 (3.7)

Chemotherapy

R-CVP 46 (57.5)

CVP 22 (27.5)

CHOP 12 (15.0)
Values are presented as mean ± standard deviation (range) or 
number (%).
IPI = international prognostic index: R-CVP = rituximab, cyclo-
phosphamide, vincristine, prednisolone; CVP = cyclophosphamide, 
vincristine, prednisolone; CHOP = cyclophosphamide, hydrox-
ydaunorubicin, oncovine, prednisolone.

Table 1. Characteristics of 80 patients with ocular adnexal mu-
cosa-associated lymphoid tissue lymphoma

RESULTS

1. Patient characteristics

The clinical characteristics of the study patients and dis-

ease are described in Table 1, 2. A total of 80 patients (42 

men and 38 women) were included in the study. Median 

age of the patients was 49 years (range, 19-77 years). No 

patients had B symptoms and most patients (96.2%) had 

good performance status scores. Only two patients (2.5%) 

had elevated lactate dehydrogenase levels. Twenty-eight pa-

tients (35%) did not have any symptoms, 17 patients 

(21.3%) had foreign body sense, 14 patients (17.5%) had 

periorbital swelling, 12 patients (15%) had proptosis, and 

four patients (5%) had exophthalmos. The most common 

primary site of OAML was the orbit (n = 36), followed by 

the conjunctiva (n = 28), eyelid (n = 8), lacrimal gland 

(n = 4), lacrimal sac (n = 3), and orbital adnexa (n = 1). 

Twenty-five patients (31.3%) had bilateral disease at 

presentation. According to the Ann Arbor staging, 39 pa-

tients (48.8%) had stage IE disease, 18 patients (22.5%) 

had stage IIE disease, three patients (3.8%) had stage IIIE 

disease, and the remaining 20 patients (25%) had stage IVE 

disease. Chemotherapeutic treatment comprised R-CVP in 

46 patients, CVP in 23 patients, and CHOP in 11 patients.

2. Treatment outcomes

Response to first-line chemotherapy in patients is shown 

in Table 3. All study patients were initially treated with 

chemotherapy and of those who received R-CVP, 43 pa-

tients (93.5%) achieved CR. All patients with Ann Arbor 

stage I or II had a CR after completion of chemotherapy, 

while one patient with stage III disease and two patients 

with stage IV disease achieved PR. After a median fol-

low-up duration of 43 months, relapse was observed in 

three (7%) of the 43 CR patients and disease progression 

was found in one PR patient. A male PR patient with stage 

IV MALToma in the eyelids and tonsils with invasion to 

the bone marrow received eight cycles of R-CVP, but the 

disease was refractory to treatment. After five cycles of 

R-CVP, he developed chemotherapy-induced peripheral 

neuropathy and vincristine was withheld in the following 

three cycles of chemotherapy. At the end of eight cycles, 

disease evaluation showed negative conversion of lympho-

ma in the bone marrow but the ocular lesion was refractory 
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R-CVP (n = 46) CVP (n = 22) CHOP (n = 12)

Age (years)

Median (range) 52.5 (19-73) 52 (43-66) 46 (27-77)

Sex

Male/female 26/20 10/12 6/6

Tumor laterality

Unilateral 27 (58.7) 18 (81.8) 10 (83.3)

Bilateral 19 (41.3) 4 (18.2) 2 (16.7)

Ann Arbor stage

IE 15 (32.6) 17 (77.3) 7 (58.3)

IIE 10 (21.7) 3 (13.6) 4 (33.3)

IIIE 3 (6.5) 0 0 

IVE 18 (39.1) 2 (9.1) 1 (9.1)

Values are presented as number (%) unless otherwise indicated.
R-CVP = rituximab, cyclophosphamide, vincristine, prednisolone; CVP = cyclophosphamide, vincristine, prednisolone; CHOP = cyclo-
phosphamide, hydroxydaunorubicin, oncovine, prednisolone.

Table 2. Comparison of demographic factors between the treatment groups

Ann Arbor stage
R-CVP CVP CHOP

N CR Relapse N CR Relapse N CR Relapse

I 15 15 1 17 13 1 7 5 0

II 10 10 1 3 1 0 4 2 0

III 3 2 0 0 0 0 0 0 0

IV 18 16 1 2 2 1 1 1 0

Total 46 43 3 22 16 2 12 8 0

R-CVP = rituximab, cyclophosphamide, vincristine, prednisolone; CVP = cyclophosphamide, vincristine, prednisolone; CHOP = cyclo-
phosphamide, hydroxydaunorubicin, oncovine, prednisolone; CR = complete remission.

Table 3. Response to first-line chemotherapy in patients with ocular adnexal mucosa-associated lymphoid tissue lymphoma: complete
remission and relapse

to treatment. Radiation therapy was given for both eyes. 

After one month, biopsy of the cervical lymph node showed 

diffuse large B-cell lymphoma (DLBCL) transformation 

and R-CHOP was given for three cycles. Then, rituximab-

induced interstitial pneumonitis developed and steroid pulse 

therapy was given. Rituximab was withheld and the patient 

was treated with three cycles of CHOP. Despite additional 

chemotherapy, systemic relapse was found in the right pal-

ate, cervical lymph node, and nasal cavity and salvage che-

motherapy was recommended. The patient refused further 

treatment and was lost to follow-up. 

Among the remaining five patients that had a relapse or 

PD, four patients received additional radiotherapy and one 

patient received additional different chemotherapy. Eventually, 

all of these patients achieved a CR. Characteristics of pa-

tients with either relapse or PD who required additional 

treatment are summarized in Table 4.

Twenty-two patients were treated with CVP. Sixteen 

(72.7%) patients achieved a CR while the remaining six pa-

tients achieved a PR. Two patients relapsed; one patient 

with stage I disease had locally relapsed disease after a fol-

low-up period of 31 months and the other one with stage 

IV disease was found to have disseminated disease in the 

kidney. This latter patient received additional chemotherapeutic 

treatment and his final response was a CR. The other six 

patients with a PR required additional radiotherapy and 

their final response was a CR at the end of radiotherapy.  

Of the 12 patients treated with CHOP, eight (66.7%) ach-

ieved a CR and four (33.3%) achieved a PR. No relapse was 

found during the median follow-up period of 54 months in 

the CR patients. A 64-year-old female PR patient who ini-

tially had lymphoma in the lateral rectus muscle, lacrimal 
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Sex Age (years) Location of tumor
First-line 

CTx
Response 
to CTx

Pattern of relapse or 
disease progression

PFS 
(months)

Additional 
treatment

Final 
response

M 41 Orbit (right) R-CVP CR Local 34 RTx CR

F 42 Conjunctiva (both), bone 
marrow

R-CVP CR Local 41 RTx CR

F 30 Lacrimal gland (both) R-CVP CR Local 52 CTx CR

M 49 Orbit (left) R-CVP PR Local 6 RTx CR

M 54 Conjunctiva, orbit (both) R-CVP PR Local 4 RTx CR

M 57 Eyelids (both), tonsils, 
bone marrow

R-CVP PR Nasal cavity, palatine, cervical 
lymph node (DLBCL)

11 RTx
CTx

NE
(f/u loss)

M 67 Orbit (right) CVP PR Local 3 RTx CR

M 46 Orbit (both) CVP PR Local 6 RTx CR

F 34 Conjunctiva (both) CVP PR Local 13 RTx CR

F 27 Conjunctiva (right) CVP CR Local 41 RTx CR

F 50 Conjunctiva (left) CVP PR Local 27 RTx CR

M 46 Eyelid (right) CVP CR Kidney 38 CTx CR

F 28 Conjunctiva (left) CVP PR Local 5 RTx CR

F 59 Conjunctiva (left) CVP PR Local 5 RTx CR

F 55 Lacrimal gland (right) CHOP PR Local 5 RTx CR

F 64 Lacrimal gland, rectus 
muscle, orbit (right)

CHOP PR Brain (DLBCL) 45 RTx Progression

F 66 Orbit (right) CHOP PR Local 7 RTx CR

M 56 Orbit (right) CHOP PR Local 4 RTx CR

CTx = chemotherapy; PFS = progression-free survival; M = male; R-CVP = rituximab, cyclophosphamide, vincristine, prednisolone; CR = 
complete remission; RTx = radiotherapy; F = female; PR = partial remission; NE = not evaluable; CVP = cyclophosphamide, vincristine, pre-
dnisolone; CHOP = cyclophosphamide, hydroxydaunorubicin, oncovine and prednisolone; DLBCL = diffuse large B-cell lymphoma.

Table 4. Characteristics of 18 patients with relapse or disease progression who required either radiation therapy or additional chemo-
therapy

Figure 1. Kaplan-Meier plot of progression-free survival of pa-
tients with ocular adnexal mucosa-associated lymphoid tissue 
lymphoma treated with first-line chemotherapy. R-CVP = rit-
uximab, cyclophosphamide, vincristine, prednisolone; CVP =  
cyclophosphamide, vincristine, prednisolone; CHOP = cyclo-
phosphamide, hydroxydaunorubicin, oncovine, prednisolone.

gland, and deep orbit received additional orbital radiation 

and achieved complete remission for a follow-up period of 

45 months. However, her lymphoma disseminated to the 

brain, and pathologic diagnosis confirmed diffuse DLBCL 

transformation. Her brain was then treated with radiation 

therapy. However, after 25 months, relapse of malignant 

lymphoma occurred in the brain and the patient had a 

drowsy mentality and dysarthria. Physicians decided that 

additional chemotherapy was impossible and supportive 

care was the final decision made. 

Except for two patients described above, all patients 

treated with first-line chemotherapy alone or with additional 

radiotherapy or chemotherapy achieved a complete response, 

with a median PFS period of 53 months. PFS in the three 

chemotherapy groups is shown in the Kaplan-Meier plot in 

Fig. 1. Treatment with R-CVP resulted in a 5-year PFS rate 

of 69% compared to 67% and 47% in patients treated with 

CVP and CHOP, respectively. The PFS curves of groups 

who were treated with rituximab and those who were not 

were significantly different (p = 0.033). Moreover, when 

PFS was compared among the three chemotherapy regi-
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Adverse event type Grade Patient

Hematologic complications

Neutropenia 1, 2 39 (48.8)

3, 4 5 (6.3)

Anemia 1, 2 16 (20.0)

3, 4 4 (5.0)

Thrombocytopenia 1, 2 15 (18.8)

3, 4 6 (7.5)

Nonhematologic complications

Elevated ALT × 3 times 9 (11.3)

× 6 times 2 (2.5)

Paresthesia 7 (8.8)

Infection (pneumonitis, urinary 
tract infection)

5 (6.2)

Values are presented as number (%).
ALT = alanine aminotransferase.

Table 5. Adverse events associated with first-line chemo-
therapy

mens by Kaplan-Meier analysis, a statistically significant 

difference was found between the R-CVP group and CHOP 

group (p = 0.006), whereas there was no significant differ-

ence between the R-CVP group and CVP group or between 

the CVP group and CHOP group (p = 0.465 and p = 0.199, 

respectively).

3. Adverse events associated with chemotherapy

Adverse events associated with chemotherapy are sum-

marized in Table 5. Hematologic complications were the 

main adverse events: grade 1 or 2 neutropenia, n = 39 

(48.8%); grade 3 or 4 neutropenia, n = 5 (6.3%); grade 1 

or 2 anemia, n = 16 (20.0%); grade 3 or 4 anemia, n = 4 

(5.0%), grade 1 or 2 thrombocytopenia, n = 15 (18.8%); 

grade 3 or 4 thrombocytopenia, n = 6 (7.5%). Eleven pa-

tients had hepatotoxicity, but this was tolerable with con-

servative treatment. Seven patients had peripheral neuro-

pathy and five patients had infection, including interstitial 

pneumonitis as mentioned above. As a late ophthalmologic 

complication, radiation retinopathy occurred in one patient 

with progressive disease who had additional radiotherapy. 

DISCUSSION

Most ocular adnexal MALT lymphomas are limited stage 

and radiation therapy is the initial treatment of choice.5 The 

response rate to radiation therapy is excellent, but relapses 

can occur, especially in those with both conjunctival lym-

phoma or with lymphoma beyond the conjunctiva.6,7 Also, 

ophthalmologic complications can occur after radiation ther-

apy in some patients, and dry eye syndrome is bothersome 

to patients.15-19 Chemotherapy is the preferred treatment op-

tion in those who cannot receive radiotherapy or who have 

higher stage or disseminated disease. Our results show that 

first-line chemotherapy is an effective treatment modality 

for OAML. For initial work-up of OAML, systemic evalua-

tion including bone marrow biopsy is required, because up 

to 15% of patients have systemic involvement at the time 

of diagnosis.8 In the current study, 20% of patients were 

found to have disseminated disease with involvement of 

various sites including the parotid gland, stomach, media-

stinum, bronchus, and kidney.

Most studied patients had lymphoma in the orbit, but 

among them only three patients had visual impairment. No 

patients had B symptoms and most patients had good per-

formance status scores. Three patients had lymphoma in-

volvement in the extraocular muscles, but they had no limi-

tations in ocular movement. 

Although OAMLs have a more favorable prognosis than 

other lymphoid proliferative diseases,20 long-term follow-up 

has shown that local or systemic relapses do occur occasion-

ally and there can be transformation to a more aggressive 

form. In this study, 18 patients had either relapse after a 

CR or disease progression after a PR despite systemic 

chemotherapy. Among these 18 patients, two patients were 

found to have DLBCL transformation as described previously. 

These were the only two patients who did not achieve a 

CR with additional treatment. 

In our study, the pattern of relapse or disease progression 

was mainly local (83.3%) rather than systemic (16.7%). 

Previous retrospective research showed that the prognosis 

of OAML is different in conjunctival and non-conjunctival 

lesions as the response rate is high, but systemic involve-

ment is low in conjunctival lymphoma compared to other 

orbital lesions such as those of the eyelids, lacrimal glands, 

and orbit. However, relapse rate was not found to differ ac-

cording to the site of lymphoma involvement.21 Another study 

showed that conjunctival lymphoma had a low rate of ex-

tra-orbital spread and lymphoma-related death compared to 

deep orbital lymphoma, lacrimal gland lymphoma, or eyelid 
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Study
Number of 

eyes
Stage Regimen Cycles Response

FU period 
(median, months)

Survival 
(%)

Rigacci et al26 9 (MALT: 8; 
FL: 1)

IE: 8, IV: 1 Rituximab, chlorambucil N/A CR: 8 (88.9)
PR: 1 (11.1)

13-41 (25)

Song et al9 21 I-IIE Cyclophosphamide, 
vincristin, prednisolone

6 CR: 16 (76.2)
PR: 5 (23.5)

5-163 (52) 5-year PFS: 
66

Tuncer et al27 11 (MALT: 
10; FL: 1)

IE Rituximab 6-8 CR: 4 (36)
PR: 7 (64)

10-31 (31)

Annibali et al13 6 IE Rituximab 6 CR: 4 (67)
PR: 2 (33)

8-34 (29)

Esmaeli et al28 12 (MALT: 9; 
FL: 3)

IE: 11,
IVE: 1

Rituximab, zevalin (Y-90 
ibritumomab tiuxetan)

2 CR: 10 (83.3)
PR: 2 (16.7)

6-44 (20)

Ma et al29 20 I-IIE1 Total: 20
Chlorambucil: 5
Rituximab-based: 12
CHOP: 3

2-8 CR: 15 (75)
CR: 4 (80)
CR: 10 (83)
CR: 1 (33.3)

- 5-year EFS:
94.4,

5-year OS:
100

Present study 80 I-IVE Total: 80
R-CVP: 46
CVP: 22
CHOP: 12

6-8 CR: 67 (83.8)
CR: 43 (93.5)
CR: 16 (72.7)
CR: 8 (66.7)

6-118 (42) 5 year PFS:
69
67
47

Values are presented as number (%).
FU = follow-up; MALT = mucosa-associated lymphoid tissue lymphoma; FL = follicular lymphoma; N/A = not applicable; CR = complete 
remission; PR = partial remission; PFS = progression-free survival; CHOP = cyclophosphamide, hydroxydaunorubicin, oncovine, pre-
dnisolone; EFS = event-free survival; OS = overall survival; R-CVP = rituximab, cyclophosphamide, vincristine, prednisolone; CVP = cyclo-
phosphamide, vincristine, prednisolone.

Table 6. Treatment outcome of first-line immunotherapy or chemotherapy in ocular adnexal mucosa-associated lymphoid tissue lym -
phoma

lymphoma.22 In our study, no significant difference was found 

in chemotherapy response rate according to the site of lym-

phoma involvement. However, all three patients with sys-

temic relapse or disease progression initially had lymphoma 

in non-conjunctival lesions of the eyelids, lacrimal gland, 

and orbit. 

Three types of chemotherapy regimens were reviewed 

retrospectively and significantly higher PFS was found in those 

patients who received R-CVP than the other two regimens. 

Rituximab is a chimeric mouse human monoclonal antibody 

to CD20 and CD20 antigens are expressed by all B cells. 

Rituximab has an effect on CD20-positive cells by activat-

ing complement-mediated lysis and antibody-dependent 

cell-mediated cytotoxicity,23 in addition to activation of 

apoptosis and a direct antiproliferative effect.24,25 In our 

study, 46 patients were treated with rituximab-containing 

chemotherapy and an increase in local control was observed 

compared to chemotherapy not involving rituximab. 

Analysis of PFS according to chemotherapy regimen 

showed that the R-CVP group had the highest PFS while 

the CHOP group had the lowest PFS, and that this difference 

was statistically significant (p = 0.006). Although PFS was 

not significantly different between the CVP group and R-CVP 

group, a higher PFS was achieved with rituximab-contain-

ing treatment. 

Based on our results and those of six other research 

groups (Table 6), 88.9% of patients with state IE and IV 

MALT lymphoma who received a rituximab-based chlor-

ambucil regimen achieved a CR.26 Interestingly, a CR was 

achieved in 67% of patients with stage IE MALT lymphoma 

who received a rituximab-only regimen.13 These findings 

indicate that in addition to radiotherapy, a chemotherapy 

regimen containing rituximab is an effective treatment strategy 

for patients with localized or expanded MALT lymphoma.

Toxic effects associated with rituximab are minor, and 

include flu-like symptoms. Combination chemotherapy is 

associated with adverse events including hematologic com-

plications (neutropenia, anemia, and thrombocytopenia) and 

non-hematologic complications (nausea, general weakness, 

hepatotoxicity, peripheral neuropathy, and systemic infections). 

Most hematologic complications can be addressed with ap-

propriate management and patients generally recover well 

after chemotherapy. In this study, the most severe adverse 

event was rituximab-associated interstitial pneumonitis.
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The limitation of this study is that the chemotherapy reg-

imen was selected by the physicians based on their clinical 

judgement and the patient’s preference. Therefore, the se-

lection bias could have affected the study results.

In conclusion, we demonstrated that first-line combina-

tion chemotherapy is an effective treatment option for both 

low-grade and high-grade OAML, and adverse events are 

generally well tolerated. Furthermore, rituximab is an effec-

tive adjunct to chemotherapy for OAML.
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