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Abstract

Introduction. A recent series from Italy has suggested a pathogenic link between hepatitis C virus and MALT lymphoma of
the ocular adnexa. The hypothesis of our study was to prove this concept in Austrian patients with MALT lymphoma of the
ocular adnexa. Materials and methods. A total of 45 patients presenting with MALT lymphoma of the ocular adnexa were
assessed for the presence of infection with hepatitis A, B and C. Furthermore, extensive staging to evaluate the extent of
disease along with analysis of Helicobacter pylori-infection, the presence or absence of autoimmune diseases (AD) and
assessment of MALT-lymphoma specific genetic changes was performed. Results. Only 2/45 (4%) patients were tested
positive for hepatitis C, while 10/45 (22%) had an underlying AD and 15/39 (38%) had HP infection. Chromosomal
aberrations were detected in 19 (54%) of 35 patients analyzed. Disseminated disease was a significant risk factor for relapse
(p =0.014). Discussion. Our series suggests that infection with hepatitis C is not a significant contributor to the pathogenesis
of ocular adnexal MALT lymphoma in the Austrian population, while a substantial proportion of these patients suffer from

autoimmune conditions.

Extranodal marginal zone B-cell lymphoma of the
mucosa associated lymphoid tissue (MALT-lym-
phoma) arises in mucosal lymphoid structures ac-
quired in the context of chronic antigenic
stimulation [1,2]. The most impressive proof of
this concept was the identification of a causative
role of Helicobacter pylori (HP) in the development of
gastric MALT lymphoma, which has resulted in
attempts to use antibiotic eradication of the bacteria
to treat gastric MALT Ilymphoma [3]. These
groundbreaking results published by Wotherspoon
and co-workers [3] have repeatedly been confirmed
by large scale trials defining HP-eradication as the
standard management for disease restricted to the
stomach [4,5].

Following this initial discovery, different infectious
agents have been reported to be related to the
development of MALT lymphoma, including Borre-
lia burgdorferi in cutaneous [6], Chlamydia psitacci in

orbital [7] and Campylobacter jejuni [8] in small
intestinal lymphoma (IPSID). In addition, we have
recently investigated a potential role of HP in
extragastric MALT-lymphoma, but could not de-
monstrate a relation between HP-infection and non-
gastric MALT lymphoma [9].

Besides analysing the role of HP, we have also
addressed the question whether hepatitis C infection
(HCV) might be related to the development of
MALT lymphomas, as recent series have found a
high rate of HCV in patients with MALT-lymphoma
of the salivary glands [8,10]. By contrast, we could
not confirm such an association in 26 patients with
parotid lymphoma [9] with only one of these patients
testing positive for hepatitis C. In this study, also 17
patients with orbital MALT lymphoma were in-
cluded, two of whom had hepatitis C infection.

In recent series from Italy, Ferreri and co-workers
have investigated the clinical implications of hepatitis
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C virus in 55 patients with ocular adnexal MALT
lymphomas [11]. According to their data, HCV
seropositivity was present in 13% of patients and
was associated with more disseminated disease
and aggressive behaviour. In view of the published
geographic differences between hepatitis C in par-
otid lymphoma as well as differences concerning the
role of Chlamydia in ocular lymphoma between
Italian and Austrian populations, we have expanded
our series of MALT lymphoma of the ocular adnexa
to further evaluate the suspected positive correlation.

We have retrospectively analyzed 45 patients for
hepatitis A, B and C as well as the presence
of autoimmune conditions and HP-seropositivity.
This was accompanied by investigation of MALT-
lymphoma associated genetic changes.

Patients and methods

A total of 45 consecutive patients, seen between
2000 and 2006 at the University Hospital of Vienna,
with histologically verified MALT lymphoma of the
ocular adnexa were included in this retrospective
analysis (for details see Table I). Histologic diagnosis
of MALT lymphoma was established by a reference
hematopathologist (A.C.) in all cases according to
the criteria outlined in the WHO-classification of
lymphoid malignancies. Immunologic phenotyping
on paraffin sections was done for demonstration of
immunoglobulin light-chain restriction and the phe-
notype CD20+CD5-CD10-cyclinD1- which, in
context with the microscopic appearance, is consis-
tent with MALT-lymphoma.

Before initiation of therapy, all patients underwent
staging for assessment of extent of disease. Mini-
mum staging for inclusion in this series required
gastroscopy with multiple biopsies, endosonography
of the upper GI-tract, computed tomography (CT)
of thorax and abdomen and a bone marrow biopsy.

Patients also underwent serologic testing for
infection with hepatitis A, B and C (HCV). In case
of suspected HCV infection, PCR had to be
performed for definitive diagnosis. In addition, all
patients were screened for the presence of an under-
lying autoimmune condition, i.e. Sjogren’s syn-
drome (SS) and Hashimoto’s thyroiditis (HT). The
diagnoses of autoimmune conditions were based on
characteristic clinical symptoms and/or positive
biopsies and/or serologic changes [12].

The presence or absence of HP was assessed by
urease breath test, histology and serologic testing for
IgG antibodies against HP.

Paraffin embedded biopsy samples were tested
for MALT-lymphoma-associated genetic aberrations
including t(11;18)(q21;921), t(14;18)(q32;q21) in-
volving IGH and MALTI, t(1;14)(p22;q32), t(3;14)

(ql4;932) involving FOXPI and IGH and trisomies
3 and 18. T(11;18)(q21;q21) involving API2
and MALT1 was assessed by reverse transcrip-
tase polymerase chain reaction, t(14;18)(q32;q21)
involving IGH and MALTI, t(1;14)(p22;q32) invol-
ving BCL10 and IGH, t(3;14)(q14;q32) involving
FOXP1 and IGH and trisomies 3 and 18 were
investigated by fluorescence in situ hybridization as
previously published [13]. These genetic studies were
carried out on representative biopsies if enough
material was available.

Statistical analyses were done with the SPSS 12.0
program. The association between the categorical
variables were calculated either with the y? test, the
Fisher exact test or with contingency tables, addi-
tionally univariate analyzes were performed. All tests
were used according to the recommendations of
Cochran [14].

Results

We have evaluated a total of 45 Austrian patients
with ocular adnexal lymphoma. For detailed pa-
tients’ characteristics and localization of the lym-
phoma see Table I. The median age of the 22
female and 23 male patients was 64 years (range;
18-94). Primary localization of the MALT lym-
phoma was the conjunctiva in seven patients, the
lacrimal gland in 11 patients and 24 had orbital
lymphoma, while one patient had lymphoma invol-
ving both orbit and conjunctiva, another one both
conjunctiva and lacrimal gland and one patient had
an involvement of the lacrimal gland and the orbit.
Bilateral manifestations were present in four cases
(two patients with bilateral conjunctival lymphoma
involvement, and one each with bilateral lacrimal
and with orbital lymphoma). Twenty patients had
multifocal disease, including four patients with
bilateral ocular adnexal lymphoma, two with muli-
focal disease in the ocular adnexe of the same eye
and 14 patients with involvement of distant organs
at diagnosis (see Table I). All sites suggestive of
lymphoma had been verified by biopsy.

All 45 patients were tested for HAV, HBV and
HCV, but only two (4%) patients were found to be
HCV positive. In both patients, the only location
of the MALT lymphoma was the orbit, and one
patient also had evidence of HP-infection along
with HCV, while the other patient was HP-nega-
tive. Both patients were negative in terms of
AD. HP-status was available for a total of 39
patients with MALT lymphoma of the ocular
adnexa, 15 of whom (38%) had evidence of HP-
infection.

All patients were screened for the presence of an
underlying autoimmune condition. In total, ten



Table 1. Patient characteristics.
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Sex Age Localisation HP HCV Autoimmun Disease Genetic Findings
M 48 orbit neg pos +3, +18

F 51 conjunctiva bil pos neg Normal

M 77 orbit bil neg neg Rheumatoid arthritis Normal

M 65 orbit, pharynx pos neg +3,+18

F 62 lacrimal neg neg n.d.

F 52 orbit, conjunctiva neg neg Sjogren’s syndrome Normal

M 92 lacrimal, lung pos neg +3,+18

F 60 lacrimal, breast neg neg Sjogren’s syndrome +3,+18

F 74 orbita, colon pos neg IGH-MALT1
M 94 orbit neg pos n.d.

M 74 lacrimal bil, lung pos neg n.d.

M 66 orbit pos neg IGH-FOXP1
M 85 lacrimal, skin neg neg Normal

F 43 lacrimal, parotid pos neg +3

M 73 conjunctiva, parotid pos neg n.d.

F 91 conjuctiva, skin pos neg Ank. sponyloarthritis n.d.

F 78 lacrimal neg neg Normal

F 83 lacrimal neg neg Sjogren’s syndrome +18

F 63 orbit, breast neg neg Normal

M 40 conjunctiva bilat neg neg Normal

F 80 lacrimal pos neg IGH-MALT1
M 83 lacrimal bil neg neg +3, IGH-MALT1
M 82 lacrimal, orbit neg neg +3

M 55 orbit neg neg Normal

M 49 conjunctiva neg neg n.d.

M 65 orbit, parotid, kidney neg neg +3,+18

F 41 conjunctiva neg neg n.d

M 85 orbit pos neg +3, IGH-MALT1
F 60 orbit n.d. neg Normal

F 54 orbit neg neg Lupus erythematosus Normal

M 18 orbit neg neg +3

F 61 orbit pos neg Sjogren’s syndrome IGH-MALT1
F 78 orbit n.d. neg +18

F 64 orbit n.d neg Hashimoto thyroiditis Normal

F 32 orbit pos neg n.d.

F 77 orbit neg neg n.d.

M 36 orbit neg neg Normal

M 91 orbit, cervikal lymph nodes pos neg Rheumatoid arthritis Normal

M 68 orbit n.d neg +3

F 56 orbit neg neg Sjogren’s syndrome Normal

M 55 orbit n.d. neg Normal

M 52 orbit, lung pos neg +3, IGH-MALT1
M 81 conjunctiva, lacrimal, stomach neg neg Normal

F 42 lacrimal neg neg +3, +18

F 45 conjunctiva n.d. neg n.d.

Abbreviations: HP, Helicobacter pylort; neg, negative; pos, positive; nd, no data; bil, bilateral; HCV hepatitis C virus; M, male; F, female.

(22%) patients were found to suffer from an under-
lying autoimmune condition. Five (11%) patients
had SS, two patients with orbital lymphoma had
long-standing severe chronic polyarthritis, whereas
one patient with lymphoma of the orbit had Hashi-
moto’s thyroiditis, one with orbital lymphoma suf-
fered from Lupus erythematosus, and one patient
suffered from ankylosing spondyloarthritis (for de-
tails see Table I). Of these ten cases, three had
disseminated disease.

Sufficient material for analysis of chromosomal
aberrations was available from 35 patients (for

details see Table I). The majority of patients had
numerical aberrations including trisomies 3 (n =4)
and 18 (n=2) or a combination thereof (n=6),
while six patients (13%) were positive for
1(14;18)(q32;q21) involving IGH/MALT1, three of
them along with trisomy 3. One patient had
t(3;14)(q14:;q32) involving FOXP! and IGH and
none had evidence of t(11;18)(q21;q21). No corre-
lation between genetic aberration and extent of
disease or recurrence rate was detected.

After a median follow-up of 33.5 months, 37
(82%) patients are still alive. A recurrence was
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detected in 15 (33%) patients with the median time
to relapse being 26 months (range; 7-72).

In our statistical analyses, we found no correlation
between extent of disease and HP-infection, auto-
immune conditions or HCV infection. In addition,
none of these factors was predictive of relapse. A
highly significant correlation was found between
extent of disease at initial diagnosis and relapse
(p=0.014).

Discussion

There are several reports about the association of
hepatitis C virus infection and non-Hodgkin lym-
phomas [10,15,16]. Recent data by Ferreri and co-
workers [11] have shown clinical implications of
hepatitis C virus infection in MALT-type lymphoma
of the ocular adnexa. Of 55 patients, 13% tested
positive for HCV. The concomitant HCV infection
was associated with more disseminated disease and
aggressive behaviour in ocular adnexal lymphoma.
By contrast, only two (4%) of our 45 patients had
a concomitant HCV infection. Both patients had
stage I disease with the only location of both patients
being the orbit. Accordingly, no influence of HCV on
clinical course and risk of relapse could be found in
our analysis. This finding again underscores the
importance of putting reports of a possible causative
role of an infectious agent in extragastric MALT
lymphoma into a geographic perspective. In analogy,
the role of Chlamydia psittaci in ocular adnexal
lymphoma appears to be especially pronounced in
Italy [7,17], while widely varying rates of infection
could be found in different geographic regions [18],
including Austria, where treatment with doxycycline
was not effective in 11 patients investigated [19].
The difference of HCV seropositivity between our
study and the report by Ferreri [11] may again be
explained by geographic differences in HCV pre-
valence. In addition, there is not only a difference in
HCYV incidence between Italy and Austria but also,
as an Italian multicenter study has demonstrated,
within Italy itself [16]. The explanation of geo-
graphic differences appears to be plausible in view
of the fact that similar differences have been shown
in parotid MALT lymphoma, where HCV was
apparently associated with the disease in Italian
reports [10,11], but not in a recent study from our
institution [9]. Thus, the suggestion put forward by
Zucca and Bertoni [20] that geographic differences
might exist in terms of causative agents and MALT
lymphoma is again underscored by our findings.
The presence of AD has repeatedly been linked to
MALT lymphoma of the parotid in Sjogren’s syn-
drome and thyroidal MALT lymphoma in Hashi-
moto’s thyroiditis. In addition, a small series from

our institution has demonstrated the presence of AD
as an adverse prognostic factor in terms of response
to HP eradication in gastric MALT lymphoma [21].
To date, no such association has been reported for
ocular adnexal MALT lymphomas. In our series 10/
45 patients (22%) suffered from an underlying AD.
While no association with clinical behaviour was
found, this has to be interpreted with some caution,
as the number is relatively small. To our knowledge,
this is the first series to report such a high rate of AD
in patients with ocular adnexal MALT lymphomas.

We have analyzed material for chromosomal
aberrations in a total of 35 patients and found that
54% of patients analyzed had MALT-lymphoma-
associated genetic aberrations (for details see
Table I). No correlation between genetic aberration
and extent of disease or recurrence rate was
detected.

In an extension of a prior series, we have also
assessed the HP status in our patients, with 15
(38%) of 39 analyzed patients having evidence of
HP-infection. This percentage corresponds to the
rate of infection found in a healthy Austrian popula-
tion in a previous study performed at our institution
[22] and is in keeping with results of a prior study
including 17 of these patients [9].

In our study, no correlation was found between
extent of disease and HP-infection, autoimmune
conditions, HCV infection or genetic aberrations.
Interestingly, this was also true for the presence of
AD, which did not influence clinical outcome. A
highly significant correlation, however, was demon-
strated between dissemination at diagnosis and
relapse (p =0.014).

Taken together, our findings suggest that HCV
infection does not play a major role in the develop-
ment of ocular adnexa lymphoma in the Austrian
population. By contrast, a high rate of AD was found
in our patients, which nevertheless did not appear to
influence clinical presentation and outcome.

Conflict of interest

The authors indicated no potential conflicts of
interest.

References

[1] Isaacson PG, Norton AJ. Mucosaassociated lymphoid tissue
(MALT) and the MALT-lymphoma concept. In: Isaacson
PG, Norton AJ, editors. Extranodal Lymphomas. Edin-
burgh: Churchill Livingstone; 1994. p. 5-14.

[2] Isaacson P, Wright DH. Malignant lymphoma of mucosa-
associated lymphoid tissue. A distinctive type of B-cell
lymphoma. Cancer (Phila) 1983;52:1410-6.

[3] Wotherspoon AC, Doglioni C, Diss TC, Pan L, Moschini A,
de Boni M, et al. Regression of primary low grade B-cell



[4]

[5]

[6]

[7]

[8]

[9]

[10]

(11]

(12]

gastric lymphoma of mucosa-associated lymphoid tissue
after eradication of Helicobacter pylori. Lancet 1993;342:
575-17.

Bayerdorffer E, Neubauer A, Rudolph B, Thiede C, Lehn N,
Eidt S, et al. Regression of primary gastric lymphoma of
mucosa-associated lymphoid tissue type after cure of Heli-
cobacter pylori infection. MALT Lymphoma Study Group.
Lancet 1995;345:1591-4.

Fischbach W, Goebeler-Kolve ME, Dragosics B, Greiner A,
Stolte M. Long term outcome of patients with gastric
marginal zone B cell lymphoma of mucosa associated
lymphoid tissue (MALT) following exclusive Helicobacter
pylori eradication therapy: Experience from a large prospec-
tive series. Gut 2004;53:34-7.

Roggero E, Zucca E, Mainetti C, Bertoni F, Valsangiacomo
C, Pedrinis E, et al. Eradication of Borrelia burgdorferi
infection in primary marginal zone B-cell lymphoma of the
skin. Hum Pathol 2000;31:263-8.

Ferreri AJ], Guidoboni M, Ponzoni M, De Conciliis C,
Dell’Oro S, Fleischhauer K, et al. Evidence for an associa-
tion between Clamydia psittaci and ocular adnexal lympho-
mas. ] Natl Cancer Inst 2004;96:571-3.

Al-Saleem T, Al-Mondhiry H. Immunoproliferative small
intestinal disease (IPSID): A model for mature B-cell
neoplasms. Blood 2005;105:2274-80.

Gruenberger B, Woehrer S, Streubel B, Formanek M,
Petkov V, Puespoek A, et al. Antibiotic treatment is not
effective in patients infected with Helicobacter pylori suffer-
ing from extragastric MALT lymphoma. J Clin Oncol 2006;
24:1370-5.

Ambrosetti A, Zanotti R, Pattaro C, Lenzi L, Chilosi M,
Caramaschi P, et al. Most cases of primary salivary mucosa-
associated lymphoid tissue lymphoma are associated either
with Sjoegren syndrome or hepatitis C virus infection. Br J
Haematol 2004;126:43-9.

Ferreri AJ, Viale E, Guidoboni M, Resti AG, De Conciliis C,
et al. Clinical implications of hepatitis C virus infection in
MALT-type lymphoma of the ocular adnexa. Ann Oncol
2006;17:769-72.

Vitali C, Bombardieri S. The European classification criteria
for Sjogren’s syndrome (SS). Proposal for a modification of

[13]

(14]

[15]

[16]

[17]

(18]

[19]

(20]

(21]

(22]

HCYV in ocular adnexal lymphoma 359

the rules for classification suggested by the analysis of the
receiver operating characteristic (ROC) curve of the criteria
performance. J] Rheumatol 1997;24:S50.

Streubel B, Simonitsch-Klupp I, Millauer L, Lamprecht A,
Huber D, Siebert R, et al. Variable frequencis of MALT
lymphoma-associated genetic aberrations in MALT lympho-
mas of different sites. Leukemia 2004;18:1722-6.

Cochran WG. Some methods for strengthening the common
Chi-squared tests. Biometrics 1954;10:417-51.

Gisbert JP, Garcia-Buey L, Pajares JM, Moreno-Otero R,
et al. Prevalence of hepatitis C virus infection in B-cell non-
Hodgkin’s lymphoma: Systemic review and metaanalyses.
Gastroenetrology 2003;125:1723-32.

Mele A, Pulsoni A, Bianco E, Musto P, Szklo A, Sanpaolo
MG, et al. Hepatitis C virus and B-cell non-Hodgkin
lymphomas: An Italian multicenter case-control study. Blood
2003;102:996-9.

Ferreri AJ, Ponzoni M, Guidoboni M, De Conciliis C, Resti
AG, Mazzi B, et al. Regression of ocular adnexal lymphoma
after chlamydia-eradicating antibiotic therapy. ] Clin Oncol
2005;23:5067-73.

Chanudet E, Zhou Y, Bacon C, Wotherspoon AC, Muller-
Hermelink HK, Adam P, et al. Chlamydia psittaci is variably
associated with ocular adnexal MALT lymphoma in different
geographic regions. J Pathol 2006;209:344-51.
Gruenberger B, Hauff W, Lukas J, Wohrer S, Zielinski CC,
Streubel B, et al. “Blind” antibiotic treatment targeting
chlamydia is not effective in patients with MALT lymphoma
of the ocular adnexa. Ann Oncol 2006;17:484-7.

Zucca E, Bertoni F. Another piece of the MALT lymphomas
jigsaw. J Clin Oncol 2005;23:48324.

Raderer M, Osterreicher C, Machold K, Formanek M,
Fiebiger W, Penz M, et al. Impaired response of gastric
MALT-lymphoma to Helicobacter pylori eradication in
patients with autoimmune disease. Ann Oncol 2001;12:
937-9.

Raderer M, Wrba F, Kornek G, Maca T, Koller DY,
Weinlaender G, et al. Association between Helicobacter
pylori infection and pancreatic cancer. Oncology 1998;55:
16-9.



