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Abstract

Purpose—Toxoplasmosis gondii (T. gondii) is a common world-wide parasite that presents in the
eye with focal retinochoriditis and vitritis. Although it is rare, ocular toxoplamosis has been linked
to primary intraocular (retinal) lymphoma, which is mostly a diffuse large B-cell lymphoma.

Methods—An elderly female patient was treated for recurrent ocular toxoplasmosis, and because
of progressive vitritis, a diagnostic vitrectomy was performed. Shortly afterwards she developed
multiple brain lesions. Pathological examinations of the vitreous specimen and cerebral tissues were
conducted including tests for T. gondii, EBV, and CMV DNA.

Results—The patient initially responded to anti-toxoplasmosis treatment, but continued to have
persistent vitritis. She was diagnosed with primary intraocular lymphoma and a repeated MRI
revealed cerebral lesions. Brain biopsy confirmed lymphoma. T. gondii DNA was found in malignant
vitreous cells, but was absent in the non-malignant vitreous cells and brain lymphoma cells. CMV
and EBV genes were not found in any of the lymphoma cells.

Conclusion—T. gondii may have played a role in lymphoproliferation and PIOL development.

Keywords

B-cell lymphoma; intraocular lymphoma; primary intraocular (retinal) lymphoma; primary CNS
lymphoma; toxoplasmosis; Toxoplasmosis gondii

Summary Statement

A patient was initially diagnosed and treated for ocular toxoplasmosis, but subsequently
developed PIOL and eventual CNS lymphoma. Toxoplasmosis DNA was found within the
PIOL cells, but absent in the vitreal non-malignant cells and brain lymphoma cells. We
speculate chronic stimulation of the immunological response to toxoplasmosis could be
oncogenic.

Ocular toxoplasmosis, caused by the parasitic protozoan Toxoplasmosis gondii (T. gondii),
commonly presents clinically with a localized area of retinitis and vitritis. Primary intraocular
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lymphoma (PIOL, or primary retinal lymphoma) is a frequent masquerader of uveitis, which
can result in delayed diagnosis and appropriate treatment. Two-thirds of PIOL patients have
undiagnosed CNS involvement and the average survival time is 22.5 months.! In this study,
we describe a patient who was initially treated for ocular toxoplasmosis, subsequently
developed PIOL with CNS involvement, and later died. Toxoplasmosis DNA was found within
the malignant PIOL cells, but absent in the brain lymphoma cells and non-malignant vitreous
cells.

Case Report

A 79 year-old female presented in December 2006 with a two month history of foggy vision
more in the right than left eye, without systemic symptoms and was on no medications. Past
history included uneventful bilateral cataract surgery in 1990. Ophthalmic examination
revealed visual acuity of 20/25 in both eyes (OU), normal cornea and conjunctiva, trace cell
and flare in the anterior chamber OU, and 1-2+ vitreal cells OU. The right eye (OD) had a
focal area of retinitis with surrounding pigmentary changes in the superior equatorial retina
and macular pigmentary changes without edema. The left eye (OS) was unremarkable except
for myelinated nerve fibers near the superior arcade.

Laboratory analyses included toxoplasmosis IgG elevated at 10.7 (negative IgM), CMV IgG
elevated at 2.26 (negative IgM), EB viral IgG > 5.00, EBV nuclear antigen 1gG elevated at
1.93 (normal IgM), nonreactive FTA, and negative serologies for Lyme, bartonella henselae
and quintana, and normal values for ANCA, ACE, lysozyme, CBC, Westegren sedimentation
rate, and unremarkable CT of the chest. MRI with and without contrast material of the brain
and orbits was normal. A bone marrow aspiration and biopsy did not find lymphoma.

Based on the elevated toxoplasmaosis 1gG titers, she was treated with trimethoprim 160 mg and
sulfamethoxazole 800 mg (SEPTRA) twice a day for presumed ocular toxoplasmosis. The
focal retinitis OD resolved with some decrease in the vitreous cells OU over several weeks;
Septra was stopped in April 2007. In June 2007, the patient noticed increased floaters OD and
restarted on Septra. In August 2007, she presented with vision of 20/25 OD, 20/20 OS, 1-2*
vitreal cells OU, and old inactive chorioretinal scarring in superior midperiphery OD. Septra
was discontinued in October. Two months later (December 2007), the patient noticed blurry
vision OD and restarted again on Septra. By February 2008, the vision was 20/40 OD, 20/25
OS; ophthalmic examination disclosed more vitreal cells OD than OS, but no active
chorioretinal lesions OU. The patient had no systemic symptoms. A diagnostic vitrectomy OD
was performed and a diagnosis of PIOL was made.

The patient was referred to a neurooncologist. A repeated brain MRI documented frontal lobe
and basal ganglia lesions. A brain biopsy was performed and confirmed CNS B-cell lymphoma.
In May 2008, the visual acuity was 20/25 OU, trace cells and flare in both anterior chambers,
trace cells in the vitreous OD, 2+ cells in the OS, and macular pigmentary changes and an
inactive chorioretinal lesion in the area of the prior retinitis in the superior mid-periphery OD
(Figure 1: upper panel — OD; lower panel - OS). The patient did not respond to systemic
chemotherapy and died shortly thereafter; no autopsy was performed.

Pathology Findings

Cytological analysis of the vitrectomy specimen revealed several large atypical cells, with large
nuclei, multiple nucleole, and scanty basophilic cytoplasm (Figure 2A). The brain biopsy
disclosed infiltration by many enlarged atypical CD20* cells with prominent nuclei and
multiple neucleoli, consistent with large B-cell lymphoma (Figure 2B).
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IgH gene rearrangement was detected in the vitreous atypical cells using microdissection and
polymerase chain reaction (PCR) technique (Figure 3).2 Additionally, interleukin (IL)-10 to
IL-6 ratio was greater than 1.0 in the vitreous.

Lymphoma and non-neoplastic cells were separated by microdissection to also analyze for T.
gondii DNA, Epstein-Barr virus (EBV) and cytomegalovirus (CMV) as previously described.
3 T. gondii DNA was detected in ocular lymphoma cells, but absent in non-neoplastic vitreous
cells and CNS lymphoma cells (Figure 3). CMV and EBV were negative in both the lymphoma
and non-neoplastic cells.

Discussion

The patient described in this report was treated medically for ocular toxoplasmosis because of
active retinitis, uveitis, and a positive toxoplasmosis IgG titer. The initial evaluation for
lymphoma including brain MRI imaging showed no lesions, however approximately one year
later revealed multiple frontal and basal ganglia lesions.

Our initial impression was recurrent bilateral toxoplasmosis. Although we observed no active
retinal lesions of toxoplasmosis OS, there are reported cases of ocular toxoplasmosis vitritis
without apparent retinal lesions.3 However, the vitreal cells never completely resolved and
eventually increased OU, we performed a vitrectomy OD, that found PIOL cells. A repeat MRI
showed lesions and a brain biopsy confirmed B cell lymphoma. In retrospect, the focal retinitis
and overlying vitreal cells OD may have represented early signs of PIOL or alternatively a
combination of PIOL and an active toxoplasmosis lesion.

We previously reported the presence of T. gondii DNA in the malignant lymphoma vitreous
cells of two patients with PIOL, but absent in their non-neoplastic vitreous cells.* Due to this
previous association and after the current pathological analysis revealed the patient had PIOL,
we assessed the malignant vitreous cells for T. gondii DNA. A positive finding as well as a
high serum T. gondii titer led us to speculate whether toxoplasmosis may have played a role
in PIOL development, especially after T. gondii DNA was found to be absent in the non-
malignant vitreous cells.

Many infectious and parasitic agents are known to be mutagenic in humans, however relatively
few cases of T. gondii associated carcinogenesis have been published.® Toxoplasma cysts have
been reported among pituitary adenoma tumor cells and an Australian population study found
a possible association of T. gondii infection with meningioma.t:” C. parvum, a parasitic
protozoa of the same family and order as T. gondii, was shown to cause adenocarinoma in the
gut of immunocompromised mice.® Although a pathological mechanism for toxoplasmosis
carcinogenesis has not been proposed, T. gondii infection may cause chronic antigen
stimulation of the immune system. This immunological response resulting from T. gondii
infection has been shown to be genotoxic in mice, causing DNA damage by the generation of
nitric oxide, y-interferon, tumor necrosis factor-a (TNF-a), and reactive oxygen species (ROS).
9 These cellular mechanisms are likely active during ocular toxoplasmosis inflammation and
particularly in infected lymphoma cells.

Whether this genotoxicity could cause significant mutagenesis to induce a malignant
lymphadenopathy is unknown, but the presence of T. gondii DNA in the ocular malignant cells
of our patient and absence in non-malignant vitreous cells is intriguing. It is possible that
genotoxicity from the immunological response to ocular T. gondii infection led to PIOL
development. Therefore, the lymphoma cells may not actually contain T. gondii, but still test
positive for T. gondii DNA because of their co-localization with the infected tissue.
Consequently, the patient’s CNS lymphoma and cerebral lesions if metastasized from the PIOL
cells in the eye would be negative for T. gondii as found in this case.
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Nonetheless, an alternative hypothesis is that the proliferative lymphoma cells had a greater
susceptibility to uptake T. gondii. T. gondii attachment to host cell receptors has been reported
to be greatest during the mid-synthesis-(S) phase of the cell cycle.1% As a result, increased cell
division and replication cycles could lead to increased T. gondii entry. However, cholesterol
in the host cell membrane has been shown to play a necessary role in T. gondii entry into the
host cell.11 Cholesterol has previously been reported to be at lower levels in malignant
lymphoma cells than healthy lymphocytes.12

To determine whether the PIOL and CNS lymphomas were metastasis of each other, a gene
sequencing test of IgH clonality could be performed, as previously reported in a case of
“oculocerebral” lymphoma.13 However, an insufficient number of PIOL cells in the vitrectomy
sample hampered the success of gene sequencing in the present case. While it is possible that
toxoplasmosis is not a direct etiology in this PIOL case, the thorough patient history and
molecular diagnosis of this case follows results of our previous association between the two
pathologies, an association of which one should be aware.
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Figure 1.
Fundus images (March 2008): OD — Inactive chorioretinal lesions and pigmentary changes in
the superior mid-periphery. OS — a myelinated nerve fiber layer near the superior arcade.
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Figure 2.

A. Cytology of vitreous cells revealing reactive lymphocytes, plasma cell (insert), and large
maligant lymphoma cells identifiable by their prominent nuclei, multiple nucleoli, and scanty
basophilic cytoplasm. (Giemsa, original magnification, x640)

B. Histology of brain biopsy showing large atypical lymphoid cells (arrows) infiltrated the
CNS. (hematoxylin & eosin, original magnification, x200)
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Figure 3.

Polymerase chain reaction (PCR) amplification of DNA and chemiluminescent Southern blot
from patient's non-malignant and lymphoma cells in the vitreous. Non-malignant and
lymphoma cells were separated by microdissection.? Rearrangement of the third
complementarity determining region (CDR3) of the variable diversity joining site of heavy
chain immunoglobulin (IgH) gene was used to detect IgH monoclonality. Detection of T.
gondii DNA was carried out with T. gondii B1 gene-specific primers as reported.3 No EBV
and CMV genes were detected.
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