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Background
Primary ocular adnexal extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue (POML) is the most common subtype of lymphoma involving the eyes in
Thailand. We sought to assess the characteristics and treatment outcomes of patients
with POML in Thailand.
Methods
We retrospectively reviewed patient data and included patients diagnosed with POML
between January 2004 and December 2016 at Chiang Mai University Hospital and King
Chulalongkorn Memorial Hospital, Thailand. We collected and analyzed patients’ clinical
characteristics and treatment outcomes.
Results
Among 146 patients with lymphoma involving the eyes, 121 (82%) were diagnosed with
POML. Sixty-four (52.9%) were women with median age 58 (range, 22‒86) years. The
most common presenting symptom was orbital mass (71.1%). Common sites of origin
were the orbit (46.3%) and lacrimal gland (34.7%). At presentation, 22.3% of patients
had bilateral eye involvement. About half of patients had stage I disease (N=59, 56.2%)
and 20% had stage IV. Most patients (73.3%) had a low-risk International Prognostic Index.
Radiotherapy was the main treatment for patients with limited-stage disease (66.7% in
stage I and 56.5% in stage II). The overall response rate was 100% with complete response
rates 80%, 77.3%, and 64.7% for stages I, II, and IV, respectively. Five-year progression-free survival (PFS) and overall survival were 66.1% and 94.0%, respectively. For
patients with limited-stage disease, radiotherapy significantly improved PFS compared
with treatment not involving radiotherapy (5-year PFS 89.9% vs. 37.3%, P=0.01).
Conclusion
We revealed that POML has good response to treatment, especially radiotherapy, with
excellent long-term outcome.
Key Words Extranodal marginal zone lymphoma of mucosa-associated lymphoid
tissue, Ocular adnexal lymphoma, MALT lymphoma, Radiotherapy

INTRODUCTION
Primary ocular adnexal lymphoma, defined as lymphoma
that occurs in the conjunctiva, lacrimal apparatus, eyelid,
or orbit, is the most common malignancy of the eye [1].
This disease comprises 55% of orbital tumors and 8% of

extranodal lymphomas [1, 2]; the most frequent subtype
is extranodal marginal zone lymphoma of mucosa-associated
lymphoid tissue (MALT). MALT lymphoma, which originates in B-cells, represents approximately 75% of primary
ocular adnexal lymphomas [3-5]. Common sites of primary
ocular adnexal MALT lymphoma (POML) are the orbit, conjunctiva, and lacrimal apparatus. POML usually affects eld-

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

308

Kasem Seresirikachorn, et al.

erly patients [6, 7], with bilateral disease found in 15.6%
of those affected [7].
Most patients (79.6%) with POML are diagnosed with
Ann Arbor Stage I, which is commonly treated using involved-field radiotherapy and responds very well to radiotherapy [7]. Currently, only a limited number of studies,
mostly from Western countries, have reported the clinical
characteristics and treatment outcomes of patients with
POML.
To improve the diagnosis and quality of treatment in patients with POML, we conducted a large retrospective multicenter study to elucidate the characteristics and treatment
outcomes of patients with POML in Thailand.

MATERIALS AND METHODS
Patients and treatment
We reviewed patients’ medical records and operative notes
between January 2004 and December 2016 (13-year period)
at Chiang Mai University Hospital and King Chulalongkorn
Memorial Hospital in Thailand, to identify and recruit patients with POML for this study. We included patients diagnosed with POML between January 2004 and December
2016 who had a follow-up period of at least 1 year. Patients
with large-cell transformation were excluded. All pathological results were reported according to the World Health
Organization (WHO) classification of tumors of hematopoietic and lymphoid tissues. Hematopathologists reviewed
and confirmed all diagnoses of POML, according to the 2008
WHO classification of lymphoid neoplasms, using evidence
of dense infiltration of mucosal and submucosal tissues by
small lymphocytes that were CD20 positive, CD5 negative,
CD10 negative, or showing light-chain restriction. Cyclin
D1 was performed only for B-cell neoplasms with CD5
coexpression.
This study was approved by the Institutional Review Board
of Chiang Mai University Hospital and King Chulalongkorn
Memorial Hospital, Thailand.
We collected patients’ demographic data, including age
at diagnosis, gender and underlying diseases. Clinical data
included clinical presentation, time to diagnosis, tissue biopsy
procedure, anatomical location, laterality, lymphoma subtype, immunophenotype, Ann Arbor staging, number of extranodal sites, and Eastern Cooperative Oncology Group
(ECOG) performance status. According to Ann Arbor staging,
patients were classified as stage IE with lymphoma involving
a single eye and stage IIE with lesions involving both eyes,
as determined by clinical examination and imaging studies,
or involving regional lymph nodes on the same side of the
diaphragm. Patients were classified as stage IV when there
was additional noncontiguous or disseminated involvement
of other extralymphatic organs. Additional data included
serum lactate dehydrogenase (LDH) levels, serologic testing
for human immunodeficiency virus (HIV) and for hepatitis
B virus (HBV) and hepatitis C virus (HCV), International
Prognostic Index (IPI), treatment modalities including type
Blood Res 2018;53:307-313.

of chemotherapy and radiotherapy, response to treatment,
disease status, salvage therapy, and current status of the
patient. All treatment outcomes were evaluated at the end
of treatment and disease status was evaluated at the time
of last follow-up.

Statistical analysis
Demographic and response rates were analyzed using descriptive statistics. Overall survival (OS) was measured from
the date of diagnosis to the date of last follow-up or death
from any cause. Progression-free survival (PFS) was calculated from the date of diagnosis to the date of last follow-up,
relapse/progression, or death from any cause. Probabilities
of OS and PFS were estimated using the Kaplan-Meier method and the log-rank test for survival comparison. All stat-

Table 1. Demographic and clinical characteristics of primary
POML.
Characteristics (N=121)
Median age at diagnosis
Female gender
Clinical presentation
Palpable mass
Proptosis
Eye pain
Cellulitis
Median interval from onset of
first symptoms to diagnosis
Anatomical location
Orbit
Lacrimal apparatus
Conjunctiva
Eyelid
Lacrimal gland and conjunctiva
Immunophenotype: B-cell
Ann Arbor staging
I
II
IV
Bilaterality
Performance status (ECOG)
0
1
3
International Prognostic Index (IPI)
Low risk
Low-intermediate risk
High-intermediate risk
High risk
Elevated serum LDH
HIV infection
HBV infection
HCV infection

N (%)
58 yr (range, 22–86)
64 (52.9)
86 (71.1)
31 (25.6)
3 (2.5)
1 (0.8)
6 mo (range, 1–84)

56 (46.3)
42 (34.7)
12 (9.9)
10 (8.3)
1 (0.8)
121 (100)
59 (56.2)
25 (23.8)
21 (20.0)
27 (22.3)
115 (96.6)
3 (2.5)
1 (0.8)
66 (73.3)
15 (16.7)
6 (6.7)
3 (3.3)
8 (6.6)
1 (1.1)
6 (6.7)
3 (3.3)

Abbreviations: ECOG, Eastern Cooperative Oncology Group;
HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human
immunodeficiency virus; LDH, lactate dehydrogenase; POML,
primary ocular adnexal extranodal marginal zone lymphoma of
mucosa-associated lymphoid tissue.
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istical analyses were performed with SPSS 16.0 for Windows
(SPSS Inc., Chicago, IL, USA).

and HCV (3.3%) infection, respectively.

Treatment and outcome
RESULTS
Patients
Between January 2004 and December 2016, among 146
patients with ocular lymphoma, 121 (82%) patients were
diagnosed with POML. Demographic and clinical characteristics of patients with POML are summarized in Table 1.
Sixty-four patients were women (52.9%) with a median age
at diagnosis of 58 years (range, 22–86 yr). Common presenting
symptoms were orbital mass (71.1%), proptosis (25.6%), eye
pain (2.5%), and cellulitis (0.8%). The median interval between onset of the first symptoms and the date of diagnosis
was 6 months (range, 1–84 mo). The anatomical distribution
was as follows: orbit (46.3%), lacrimal apparatus (34.7%),
conjunctiva (9.9%), and eyelid (8.3%). Twenty-seven patients presented with bilateral eye involvement (22.3%).
Most patients had disease stage IE (N=59, 56.2%), and 23.8%
and 20% of patients had stage IIE and IV disease, respectively.
Among patients with stage IV, the most common site of
involvement was the lacrimal gland (61.9%). Of these, almost
20% of patients had more than one extranodal site of origin.
Most patients (N=115, 96.6%) had ECOG performance status
of 0, including those with stage IV disease. Most patients
also had normal serum LDH levels (91.4%) and low-risk
IPI (73.3%). There was only one patient (1.1%) with HIV
infection and 6 and 3 patients tested positive for HBV (6.7%)

Of 105 patients with known staging status, 92 required
treatment (Table 2). Radiotherapy was the mainstay of treatment for patients with limited-stage disease (66.7% in stage
I and 56.5% in stage II) whereas chemotherapy alone (61.1%)
was the most common treatment modality for patients with
stage IV. Although all patients required surgical biopsy, surgery for tumor removal was infrequently performed (stage
IE: 9.8%, stage IIE: 8.7%, and stage IV: 16.75%). Commonly
selected chemotherapy regimens were CVP (cyclophosphamide, vincristine, and prednisolone; 53.1%), CP
(chlorambucil and prednisolone; 28.1%), rituximab-CVP
(12.5%), and CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisolone; 6.2%).
The overall response rate for evaluable patients was 100%.
The complete response (CR) rate was 80%, 77.3%, and 64.7%
in patients with stage IE, IIE, and IV, respectively. During
follow-up, of 89 patients who were evaluable after treatment,
25 had relapsed or had disease progression (28%). For those
who did not require treatment at diagnosis (N=13), 20%
(N=2) of patients with stage IE-IIE (N=10) had subsequent
disease progression and required further therapy; no patients
with stage IV disease (N=3) had progressed at the time of
last follow-up.
At a median follow-up of 44 months (range, 3–159 mo),
30 patients had relapsed, and 4 patients had died. No patients
died from lymphoma or treatment-related causes. The
5-year PFS and OS were 66.1% and 94.0%, respectively.

Table 2. Treatment modalities, response rates, and relapse, according to staging.
Stage
I (N=59)

II (N=25)

IV (N=21)

PR
N (%)

Subsequent progression/relapse

Treatment modality

N (%)

OR
N (%)

CR
N (%)

RT only
Combined therapy
Surgery
Chemotherapy
No treatment
Total number of evaluable
patients after treatment
RT only
Chemotherapy
Surgery
No treatment
Total number of evaluable
patients after treatment
Chemotherapy
Surgery
RT only
Combined therapy
No treatment
Total number of evaluable
patients after treatment

34 (66.7)
8 (15.7)
5 (9.8)
4 (7.8)
8
50

34 (100)
7 (100)
5 (100)
4 (100)
50 (100)

29 (85.3)
5 (71.4)
5 (100)
1 (25.0)
40 (80.0)

5 (14.7)
2 (28.6)
3 (75.0)
10 (20.0)

6 (17.7)
1 (14.3)
1 (20.0)
3 (75.0)
1 (14.3)
11 (22.0)

28 (82.4)
6 (85.7)
4 (80.0)
1 (25.0)
6 (85.7)
39 (78.0)

13 (56.5)
8 (34.8)
2 (8.7)
2
22

13 (100)
7 (100)
2 (100)
22 (100)

9 (69.2)
6 (85.7)
2 (100)
17 (77.3)

4 (30.8)
1 (14.3)

4 (57.1)
1 (50.0)
1 (50)
5 (22.7)

13 (100)
3 (42.9)
1 (50.0)
1 (50)
17 (77.3)

11 (61.0)
3 (16.7)
2 (11.1)
2 (11.1)
3
17

10 (100)
3 (100)
2 (100)
2 (100)
17 (100)

6 (60.0)
2 (66.7)
2 (100)
1 (50.0)
11 (64.7)

4 (40.0)
1 (33.3)
0
1 (50.0)
6 (35.3)

7 (70.0)
1 (33.3)
0
1 (50.0)

3 (30.0)
2 (66.7)
2 (100)
1 (50.0)
3 (100)
8 (47.1)

5 (22.7)

Yes, N (%)

9 (52.9)

No, N (%)

No data
1

1

1

1

Abbreviations: CR, complete response; OR, odds ratio; PR, progression; RT, radiotherapy.
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(Fig. 1A, B). The Kaplan-Meier survival curve of PFS plateaued after 5 years as no late relapse occurred. Patients
with limited-stage disease had a trend of better PFS and
OS than those in advanced stages, with a 5-year PFS of
77.4% and 52.5% for patients with limited- and advanced-stage disease, respectively (P =0.063) (Fig. 2A); the
corresponding figures for 5-year OS were 96.0% and 81.7%,
respectively (P =0.123) (Fig. 2B). In patients with limited-stage disease (stages I and II), radiotherapy significantly
improved PFS, in comparison with treatment that did not
include radiotherapy (5-yr PFS 89.9% vs. 37.3%, P =0.01)
(Fig. 3A); additional radiotherapy had no significant effect
on PFS in patients with advanced stage disease (5-yr PFS
66.7% vs. 37.4% for radiotherapy vs. non-radiotherapy based
regimens, P =0.36) (Fig. 3B). Nevertheless, treatment modalities had no impact on overall survival in both limited
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(P =0.22) and advanced stages of disease (P =0.48). IPI, as
well as other baseline characteristics, did not significantly
affect PFS and OS in univariate analysis. In the multivariable
analysis, radiotherapy-containing regimen was the only factor
independently associated with a better PFS [hazard ratio
(HR) 0.25 (95% CI, 0.09–0.67), P =0.006] in patients with
limited-stage disease, but it did not significantly improve
PFS [HR 0.47 (95% CI, 0.05–0.37), P =0.47] in those with
advanced stages of disease.

DISCUSSION
POML is the most common subtype of ocular adnexal
lymphoma in Thailand (82%). Currently, there are a limited
number of reports regarding POML; these are mostly from

Fig. 1. Kaplan-Meier curve of progression-free survival (PFS) in patients with primary ocular adnexal MALT lymphoma (A) and primary ocular
adnexal MALT lymphoma (B).

Fig. 2. Kaplan-Meier curve of progression-free survival (PFS) in patients with primary ocular adnexal MALT lymphoma, according to Ann Arbor stage.
(A) Five-year PFS 77.4% versus 52.5% for patients with limited- versus advanced-stage disease (P =0.063). (B) Five-year OS 96.0% versus 81.7%
for patients with limited- versus advanced-stage disease (P =0.123).

Blood Res 2018;53:307-313.
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Fig. 3. (A) Kaplan-Meier progression-free survival (PFS) between radiotherapy and non-radiotherapy-based treatment in patients with limited-stage
primary ocular adnexal MALT lymphoma. Five-year PFS 89.9% and 52.9%, respectively (P =0.007). (B) Kaplan-Meier progression-free survival (PFS)
comparison between radiotherapy-containing therapy and non-radiotherapy-containing therapy in patients with advanced-stage primary ocular
adnexal MALT lymphoma. Five-year PFS 66.7% and 49.5%, respectively (P=0.52).

Table 3. Selected large cohort studies investigating POML.
Study
This study

Country
Thailand

N

Clinical presentation

121

- Palpable mass, 71% - Orbit, 46%
- Proptosis, 26%
- Lacrimal apparatus, 35%
- Conjunctiva, 10%
NA
Orbit, 40%
Conjunctiva, 35%
Eyelid, 18%
NA
Orbit, 59%
Conjunctiva, 36%
Lacrimal apparatus, 3%
Conjunctiva, visible Orbit, 46%
Conjunctiva, 36%
lesion, orbit and
lacrimal apparatus, Lacrimal apparatus, 19%
periorbital edema
Periorbital edema,
Orbit, 56%
proptosis visible
Conjunctiva, 28%
lesion
Lacrimal apparatus, 16%

Coupland Germany
et al. [25]

136

Tanimoto Japan
et al. [14]

114

Bayraktar
et al. [8]

United Kingdom

Desai
et al. [7]

United States

90

182

Anatomical location

Treatment
modality

PFS/EFS

OS

RT
- Stage I, 67%
- Stage II, 57%
RT, 76%

5-yr PFS, 71%

5-yr OS, 94%

NA

NA

RT, 51%

5-yr EFS, 96% 5-yr OS, 96%
10-yr EFS, 57% 10-yr OS, 92%
15-yr EFS, 39% 15-yr OS, 71%
5-yr EFS, 74%
NA
10-yr EFS, 53%

RT, 85%

RT, 64.3%

5-yr PFS, 69%
10-yr PFS, 51%

NA

Abbreviations: CT, chemotherapy; EFS, event-free survival; N, number of cases; NA, not applicable; OS, overall survival; PFS, progression-free
survival; POML, primary ocular adnexal extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue lymphoma; RT,
radiotherapy.

studies conducted in Western countries [7-12] with a few
from Asia [8, 13-17]. The median patient age at diagnosis
in our study was younger (53 yr) than those in Western
studies [7, 9, 18] but the same as those in Asian cohorts
[8, 19, 20] (Table 3). Because of the indolent nature of this
subtype of lymphoma, the median interval between onset
of the first symptoms and time of diagnosis is quite long
(median, 6 mo). The most common site of origin in our
patients was the orbit, similar to most studies. [4, 7, 9, 14];
however, some studies reported that the conjunctiva was
the most common site of origin [21, 22] Interestingly, only

bloodresearch.or.kr

10% of patients in our cohort had conjunctival POML. This
may be partly explained by characterization of pink conjunctival patches in POML as benign lesions, which may
not require medical attention or surgical biopsy. Nearly
one-fourth of patients presented with bilateral disease. Desai
et al. [7] suggested that bilateral involvement was associated
with inferior outcome. However, we could not demonstrate
an adverse outcome in patients with bilateral disease, particularly those with stage II disease.
Most of our patients had Ann Arbor stage I at diagnosis,
with low-risk IPI, correlating well with all previous reports
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[7, 12, 23, 24]. Viral serology, including HIV, HBV, and
HCV, showed no clear association with POML in this cohort.
A strong correlation has been demonstrated between
Chlamydia psittaci infection and ocular adnexal lymphoma
[25]; however, we did not perform testing to detect C. psittaci
in this cohort owing to limited resources.
All patients in our cohort responded to treatment (overall
response 100%) with a CR rate of 80.0% and 77.3% in patients
with stage I and II, respectively. Radiotherapy was the most
common first-line treatment for patients with limited-stage
POML and showed excellent local disease control; these
findings are concordant with the results of other studies
[7-9, 13, 22, 26-28] (Table 3). Although radiotherapy significantly improved PFS in patients with limited-stage disease, as compared with omitting radiation (5-yr PFS 80.3%
vs. 48.2%, P =0.013), combined chemoradiotherapy did not
show significant improvement in PFS over chemotherapy
alone in patients with advanced stages (P =0.36); this is owing
to the fact that chemotherapy alone has sufficient efficacy
to control systemic involvement in POML. Thus, in patients
with advanced disease, additional radiotherapy should be
considered only for those who do not achieve CR after
chemotherapy. Our report helps to confirm that radiotherapy
is the appropriate standard treatment for patients with limited-stage POML but has no obvious additional benefit for
patients in advanced stages of the disease. For advanced-stage
POML, chemotherapy was the most common treatment option in our cohort; however, there was a high relapse rate
of 70%. This can be explained by the incurable nature of
advanced-stage indolent lymphoma, as chemotherapy cannot
eradicate tumor cells in resting phase.
This study included one of the largest cohorts of patients
with POML in Asia. We demonstrated a good long-term
survival outcome with 5-year PFS and OS of 66.1% and
94.0%, respectively. We found that the IPI, which was developed using a cohort of patients with aggressive lymphoma,
especially diffuse large B-cell lymphoma, was not helpful
to predict survival in patients with POML. Unfortunately,
we could not identify any baseline characteristics, including
the anatomical site of involvement, which significantly affected survival in patients with POML. However, advanced
stage disease at diagnosis tended to predict poorer PFS than
limited-stage disease (5-yr PFS of 77.4% vs. 52.5%, P =0.063),
perhaps owing to the relatively small number of patients
with advanced disease (N=21) in this cohort. Some studies
[12] have reported that age over 60 years, Ann Arbor staging,
nodal involvement, and elevated serum LDH are poor prognostic indicators.
Although the present research achieved our aims, there
were some unavoidable limitations. First, there was a limitation in the data collection due to the retrospective nature
of this study. Second, we did not collect information on
radiation dose or complications after treatment. Third, we
did not test for C. psittaci infection in tissue samples. Finally,
this cohort included a relatively small number of patients,
which may limit the analysis of prognostic factors affecting
the outcome. Therefore, we plan to conduct a prospective
Blood Res 2018;53:307-313.
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multicenter study in Thailand with a larger population of
patients and utilizing high-quality data collection.
In conclusion, we found that POML had a good response
to treatment and excellent long-term outcome. Radiotherapy
has a primary role in local disease control for patients with
limited-stage POML, contributing to an improvement in
long-term outcome for this group of patients.
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