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Abstract

Mucosa-associated lymphoid tissue (MALT) lymphoma generally occurs in
the context of chronic inflammation or autoimmune disorders. The most com-
mon infections linked to MALT lymphomas include Helicobacter pylori (Hp)-

tis). Case Reports in Clinical Medicine, 10,
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associated gastritis, Chlamydophila psittacii and hepatitis C infection. Al-
though Borrelia burgdorferi infection has been linked to primary cutaneous

B-cell lymphoma (PCBCL), there is no known link between Borrelia burg-
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dorferi infection and MALT lymphomas in the US. We report a patient who
developed mucosa-associated lymphoid tissue (MALT) lymphoma of the co-
lon in the context of untreated Lyme arthritis, and no other autoimmune dis-
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orders or infections known to be associated with MALT lymphoma. We
recommend that Lyme disease due to Borrelia burgdorferi be considered as a

ossible underlying infection potentially contributing to the emergence of
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extranodal lymphoma.
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1. Introduction

The non-Hodgkin lymphoma subtype of marginal zone lymphoma represents a
group of lymphomas that have been historically classified together because they
appear to arise from post-germinal center marginal zone B cells and share a sim-
ilar immunophenotype. According to the 2008 WHO classification of hema-

tologic malignancies, marginal zone lymphoma (MZL) includes three entities:
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extranodal marginal zone lymphoma (EMZL), nodal marginal zone lymphoma
(NMZL) and splenic marginal zone lymphoma (SMZL) [1]. EMZL, also referred
to as mucosa-associated lymphoid tissue (MALT)-type lymphoma, is a hetero-
geneous group of malignancies developing in a variety of organs, including sto-
mach, ocular adnexae, lung, skin, salivary glands, thyroid and breast. EMZLs
usually occur in the context of chronic inflammation related to infection or au-
toimmune disorders.

The first evidence linking EMZL and infection was the observation that Heli-
cobacter pylori (Hp)-associated gastritis reproduces features of acquired MALT,
as well as the high prevalence of Hp in gastric MALT lymphoma patients, par-
ticularly in endemic regions [2]. This link was further supported by reports of
tumor regression in patients treated solely with Hp-specific antibiotics [3] [4].

More recently, Chlamydophila psittacii infection has been linked to a number
of B-cell lymphomas [5]. The most well reported link appears to be with ocular
adnexal MALT lymphoma [6], although there is wide geographic variation.

Hepatitis C infection has been associated with several types of B-cell non-
Hodgkin’s lymphoma (NHL) [7]. HCV infection is seen in half of patients with
gastric MALT lymphomas [8], and one third of patients with non-gastric MALT
lymphomas [9]. Patients with Sjogren’s syndrome and HCV infection frequently
develop MALT lymphomas of exocrine glands, liver and stomach [10]. Results
from a large Italian study support the use of HCV therapy in HCV-positive pa-
tients with indolent B-cell NHL [11].

There is a possible link between primary cutaneous B-cell lymphoma (PCBCL)
and Borrelia burgdorferi (Bb) infection, primarily in endemic areas of Europe
[12]. While DNA of Bb has been detected in 10% - 42% of patients with PCBCL
in Europe [13], studies done in the United States have failed to find convincing
evidence of Bb DNA in cases of PCBCL [14]. There is also no known link be-
tween Lyme disease in the US and EMZL. We report a patient who developed
mucosa-associated lymphoid tissue (MALT) lymphoma of the colon in the con-
text of untreated Lyme arthritis, and no other autoimmune disorders or infec-

tions known to be associated with MALT lymphoma.

2. Case Presentation

A 68-year-old male developed leg swelling and a pulmonary embolus thought to
be provoked by a prolonged car trip. A follow-up CTA revealed a right lower
lobe pulmonary nodule. A PET/CT was performed, and while the nodule was
not hypermetabolic, a PET-avid pericecal mass was found. A CT-guided biopsy
of this mass was performed. Microscopic examination revealed small lympho-
cytes with a nodular pattern of distribution including scattered germinal centers.
Immunostains revealed germinal centers positive for CD23 and bcl6 and nega-
tive for CD10 and bcl2. Ki-67 proliferation index was higher in the germinal
centers but very low in the rest of the tissue. The germinal centers were sur-
rounded by B-cells positive for bcl2 and negative for CD5, CD10, and CD43.
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Rare polyclonal plasma cells were present. Concurrent flow cytometry showed a
suggestion of a small population of B-cells with preferential expression of lamb-
da light chains. IgH gene rearrangement study to document clonality was posi-
tive. Thus, the morphologic, immunophenotypic, and molecular findings were
interpreted as low-grade B-cell lymphoma, best subclassified as marginal zone
lymphoma (MZL) (Figure 1). As he was asymptomatic, it was elected to follow
him without treatment. He had no known associated infections or auto-immune
diseases.

One month later he presented to a walk-in clinic with left knee swelling. He
reported a history of recurrent knee swelling over the prior 3 - 4 years. This had
been treated by his primary care provider with short courses of oral corticoste-
roids, which generally led to resolution of the swelling in a few days. He was re-
ferred to rheumatology.

When seen in the rheumatology clinic, he was noted to have a large left knee
effusion, but was otherwise asymptomatic. Additional history revealed a prior
diagnosis of biopsy-proven psoriasis. Laboratory studies drawn prior to the ap-
pointment included a normal CBC, CRP elevated to 77.6 mg/L, and an erythro-
cyte sedimentation rate (ESR) of 20 mm/hr. A rheumatoid factor and anti-CCP
antibody were negative. HLA-B27 was positive. A knee aspiration with synovial
fluid analysis was performed. The fluid contained 51,738 WBC’s, 95% PMNs.
Gram stain and routine cultures were negative, as was a crystal exam. Based on
his clinical history of psoriasis, synovial fluid exam, and positive HLA-B27, a pre-
sumptive diagnosis of peripheral spondyloarthropathy (psoriatic arthritis) was
made. The knee was injected with corticosteroid. He reported marked improve-
ment following the aspiration and injection, however the knee effusion recurred
6 weeks later. The knee was re-aspirated, with synovial fluid analysis revealing a
WBC count of 11,830 with 90% PMNs. He was started on sulphasalazine 1 gram
twice daily, and a Lyme titer was obtained. The Lyme antibody screen (EIA) re-
turned strongly positive, and a confirmatory IgG immunoblot was positive with
10 out of 10 reactive bands. IgM immunoblot was non-reactive. Following this
result, the patient was recalled to clinic. The knee was re-aspirated and a syn-
ovial fluid sample was sent for Borrelia DNA PCR, which returned positive. The
sulfasalazine was stopped, and he was placed on doxycycline for 4 weeks, with
resolution of his knee swelling.

He had ongoing follow-up in Hematology/Oncology for his MALT lympho-
ma. A follow-up PET/CT 9 months later revealed an increase in size of the pe-
ri-cecal mass and several hypermetabolic masses within the abdomen and pelvis.
A moderately hypermetabolic nodule was seen in the right lower lobe. A repeat
biopsy of the peri-cecal mass revealed continuous evidence of involvement by
low-grade B-cell lymphoma, consistent with MZL. A follow-up CT revealed an
increase in size of the RLL nodule, however upon further review of serial scans,
it appeared to wax and wane in size, and the consensus was that it represented

an extra-abdominal site of lymphoma rather than a primary lung cancer. It was
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Figure 1. Pericecal adipose tissue shows dense infiltrate composed of small lympho-

cytes, centrocyte-like cells and monocytoid cells (Hematoxylin and eosin stain, orig-
inal magnification 600x).

not felt to be amenable to biopsy due to its proximity to the diaphragm. He re-
ceived 3 fractions of stereotactic ablation radiotherapy (SBRT). A follow-up CT
revealed resolution of this nodule. It was felt that due to continued lack of
symptoms and no spleen involvement, his MZL did not need therapy.

When seen 6 months later, a PET/CT revealed improvement in multiple
hypermetabolic masses in the chest, abdomen and pelvis suggesting decreasing
viable lymphoma, however there was progression noted in the size and hyper-
metabolism of a retroperitoneal mass. He remained asymptomatic, and therapy
was deferred.

4 months later he was admitted for abdominal and flank pain. A CT revealed
substantial enlargement of the retroperitoneal mass with new posterior medias-
tinal and right paraspinal masses suggesting disease progression. A retroperito-
neal biopsy revealed a diffuse large B-cell lymphoma (DLBCL) of germinal cen-
ter origin and no morphologic or immunophenotypic evidence of his previously
diagnosed MZL. Furthermore, while his previous low-grade lymphoma was
lambda-restricted, the retroperitoneal lymphoma was kappa-restricted. B-cell
clonality studies were performed to evaluate for clonal relatedness to the prior
low-grade B-cell lymphoma; the IgH immunoglobulin gene rearrangement de-
tected in the retroperitoneum was different from that identified in the paracecal
mass and also favored a separate process. He received 6 courses of R-CHOP che-
motherapy (rituximab, cyclophosphamide, doxorubicin, vincristine and predni-
sone). A follow-up PET/CT revealed radiographic complete remission, with no
FDG-avid lesions to suggest viable high-grade lymphoma. He currently feels

well, and has had no recurrence of his Lyme arthritis.

3. Discussion

Borrelia burgdorferi (Bb) is the causative agent of Lyme disease in North Amer-
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ica, while Borrelia afzelii and Borrelia garinii are the primary causative agents in
Europe and Asia. The interest in a possible link between primary cutaneous
B-cell lymphoma (PCBCL) and Borrelia infection stemmed from the historical
association of acrodermatitis chronica atrophicans (ACA), a late cutaneous ma-
nifestation of Lyme disease in Europe, with cutaneous lymphoma [15]. A num-
ber of studies have further supported this link. In a study from Belgrade, 15 of 22
(55%) patients with primary cutaneous B-cell lymphoma had positive Borrelia
serology, compared to 4.6% in the control group [12]. Two serologically positive
patients had ACA and one had arthritis. In a study from an endemic area of
Scotland the authors looked for evidence of Bb in 20 cases of PCBCL and 40
control patients. A nested PCR was performed on DNA extracts from the lym-
phoma and control cases using primers to a unique conserved region of the Bb
flagellin gene. Bb-specific DNA was detected in 7 of 20 lymphoma cases (5 of 12
MZL, 1 of 5 primary cutaneous follicular center cell lymphomas, and 1 of 3 dif-
fuse, large B-cell lymphomas) and in one melanoma patient [16]. An investigator
in Germany reported six patients with low-grade cutaneous B-cell lymphoma
and chronic Bb infection [17]. In a report from France, the authors reported find-
ing Borrelia DNA by PCR in the tissue of 3 of 16 cases of cutaneous MALT
lymphoma [18]. Two of the three PCR-positive patients had lymphoma located
on the nipple. Interestingly, this location along with the ear lobe are common
sites of involvement in early Lyme disease in Europe, and have been referred to
as borrelial lymphocytomas. A recent meta-analysis attempted to further analyze
the association between Bb and PCBCL [19]. Ten studies with 506 primary cu-
taneous lymphomas (PCL) and 201 controls were included. Borrelia DNA posi-
tivity was significantly associated with PCL (OR = 10.88; p < 0.0001). The preva-
lence of Borrelia DNA positivity was similar among different entities (MZL: 7.3%,
follicular: 8.1%, DLBCL: 7.5%, mycosis fungoides (MF): 8%) There was notable
geographic variability, with the highest association in endemic areas. Out of the
eleven reported cases of PCBCL treated with antibiotics, 6 responded and 5 didn’t.
The six responders were positive for Borrelia DNA on PCR assays, while the 5
non-responders were only positive for Borrelia antibodies.

As noted, the majority of reports of Bb-associated PCBCL come from endemic
areas of Europe. Studies done in the United States thus far have failed to find
convincing evidence of Bb-specific DNA in studied cases of PCBCL [13].

There is evidence supporting the use of antibiotics as primary therapy for
MZL. H pylori eradication has been advocated as initial therapy for gastric MALT
lymphoma [20]. Although initial therapy for primary ocular adnexal MALT
lymphoma (POAML) is involved field radiation therapy, antibiotic therapy may
be an alternative treatment. Several studies have demonstrated safety and effica-
cy of doxycycline in chlamydia-positive POAML [21] [22] [23]. There are con-
flicting reports on the efficacy of antibiotic treatment of Bb infection in cutane-
ous MZL [24] [25].

An association between extra-gastric MALT lymphoma of the small intestine
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and Campylobacter jejuni infection has been reported [26] [27]. An infectious
etiology has not been established, however, for colonic MALT lymphoma [28].

Our patient had a history of hepatitis C (HCV) infection, which is known to
be associated with MZL. In addition to splenic MZL, HCV infected patients can
develop a disseminated type of MZL [29]. Our patient had been treated with le-
dipasvir/sofosbuvir (Harvoni) however, and his HCV viral load had been unde-
tectable for four years. It appears that chronic active rather than cleared HCV
infection is required for lymphomagenesis [30].

Our patient was also HLA-B27 positive. While it has been suggested that Lyme
arthritis could potentially represent a peripheral spondyloarthropathy (reactive
arthritis), our patient did not have any additional spondyloarthropathy features.
No evidence of sacroiliitis was seen on pelvic CT, and the synovial fluid aspirate
contained Borrelia DNA. There is very little literature on this subject. Weyand et
al convincingly demonstrated circulating antibodies and proliferative T cell res-
ponses to Bb in 18% of patients with reactive arthritis in an endemic area [31].
However, in another study from Germany, the frequencies of HLA-A, B, Cw and
DR were analyzed in 283 persons from Austria and Germany with manifest Bb
infection [32]. No statistically significant differences were found between patients
and control groups with regards to the frequencies of particular HLA antigens.
The presence of HLA-DR4 and DR2 alleles has been associated with treatment-
resistant Lyme arthritis in the US, however [33].

4. Conclusion

In summary, we present a case of mucosa-associated lymphoid tissue (MALT)
lymphoma of the large intestine occurring in a patient with chronic Lyme arthri-
tis, and no other underlying infections or autoimmune diseases known to be as-
sociated with lymphoma. His MALT lymphoma remained stable following anti-
biotic therapy for Lyme arthritis. Three years later, he developed a diffuse large
B-cell lymphoma that was morphologically and immunophenotypically distinct
from his prior MALT lymphoma. It is not possible to confirm a cause and effect
relationship between his lymphoma and Lyme disease. It would have been inter-
esting to look for Borrelia burgdorferi DNA in his initial tumor tissue; however,
PCR assay for Borrelia on paraffin embedded tissue is not readily available. We
would recommend that Lyme disease due to Borrelia burgdorferi be considered
as a possible underlying infection potentially contributing to the emergence of

extranodal lymphoma.
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