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ABSTRACT

Aim of the study: To analyze the clinical applicability of interleu-
kin 10 (IL-10) and interleukin 6 (IL-6) ratio assessment in intra-
ocular fluids for the diagnosis of vitreoretinal lymphoma.
Material and methods: The data of the patients who underwent
a diagnostic vitrectomy or anterior chamber fluid aspiration be-
cause of the clinical suspicion of vitreoretinal lymphoma at the
Department of Ophthalmology, Poznan University of Medical Sci-
ences (PUMS), between 2016 and 2019, were retrospectively re-
viewed. All patients underwent full ophthalmological examination
including ultrasound prior to the surgery. Routine histopathology
examination and flow cytometry were performed in obtained vit-
reous samples or aqueous humor aspirate as well as the evaluation
of IL-6 and IL-10 ratio (IL-10 : IL-6) with the ELISA assay.

INTRODUCTION

Lymphomas, primarily located within the eye and eye
socket (mainly in the orbit or conjunctiva), are usually MALT
lymphomas and carry a good prognosis. The most common
intraocular lymphoma is primary vitreoretinal lymphoma
(PVRL), which is a subtype of central nervous system lym-
phoma (CNSL) with usually a bad prognosis [1]. Vitreous in-
volvement may precede the involvement of the CNS in some
patients for a few months or years and PVRL often occurs
concurrently with already diagnosed CNSL.

The etiology of non-Hodgkin’s lymphomas still remains
unclear but some environmental, immunological, and infec-
tious factors were reported to have an influence on their de-
velopment [2].

Ophthalmic signs and symptoms of intraocular lympho-
ma are non-specific and often pose a great challenge to a cli-

CORRESPONDING AUTHOR

Results: There were 7 patients: 3 women, 4 men in the mean
age of 67 years (range: 60-81 years). In 2 cases, primary vitre-
ous involvement was suspected, and in another 5, secondary. In
4 cases DLBCL (diffuse large B-cell lymphoma) was diagnosed. In
4 patients, the IL-10/IL-6 ratio was above 1.0, in 3 others — below
1.0. The median follow-up was 23 months (range: 2-82 months).
5 lymphoma patients died 13 months after ophthalmic diagnosis
due to disease progression.

Conclusions: The assessment of IL-10 and IL-6 ratio may be
a valuable tool facilitating the diagnosis of vitreoretinal lymphoma
in some patients.
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nician. Patients normally would report blurred vision, meta-
morphopsias, reduced visual acuity, pain of the involved eye
or headaches [3]. The typical sign of PVRL is the presence of
cells in the anterior chamber or in the vitreous together with
its opacity (Figure 1) [4]. Lymphomas can also imitate other
intraocular tumors, retinal or choroidal dystrophies, as well as
infectious or non-infectious uveitis. In primary vitreoretinal
lymphoma (PVRL), there are infiltrates located at the retinal
pigment epithelium layer and they are visible in OCT. They
appear as multifocal, small, creamy subretinal lesions with
a pigment on the surface at ophthalmoscopy examination.
Additionally, neuroretinitis-like symptoms could be observed:
optic nerve disc edema and vascular sheaths or vitreous cel-
lular infiltrates.

To establish the final diagnosis a detailed ophthalmolog-
ical examination is needed with some additional imaging
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tests, i.e. fundus autofluorescence, fluorescein or indocy-
anine green angiography, ultrasonography and OCT. Other
procedures such as CNS imaging, bone marrow or lymph
node biopsy are necessary to confirm systemic involvement,
if suspected.

However, diagnostic biopsy of the vitreous, which can be
performed by fine-needle aspiration biopsy (FNAB) of sub-
retinal lesions or during pars plana vitrectomy (PPV), still
remains the most reliable diagnostic tool in the diagnosis of
intraocular lymphoma.

For patients with B-cell lymphoma, the most common
markers are CD 19, CD 20, CD 22, k and A light chains.
The neoplastic nature of B lymphocytes is evidenced by clon-
ality, i.e. the restriction of the production of k and X immu-
noglobulin light chains, which means some type is predo-
minantly produced.

Interleukin 10 is an inhibiting factor of pro-inflammatory
cytokine synthesis. It was previously reported that its level
increases as a result of stimulation of lymphoma cells. On the
other hand, interleukin 6 is a pro-inflammatory cytokine that
stimulates the production of acute phase proteins [5, 6] and
prevails in various types of uveitis.

AIM OF THE STUDY

The aim of this study was to determine the clinical appli-
cability of IL-10 to IL-6 ratio assessment in the protocol for
the differential diagnosis of vitreoretinal lymphoma.

MATERIAL AND METHODS

The medical records of the patients who entered the pro-
tocol for the diagnosis of vitreoretinal lymphoma at the De-
partment of Ophthalmology, PUMS, between 2016 and 2019,
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Figure 1. Photograph of the anterior segment of the eye (A), hyperechogenic, massive opacifications in the vitreous (B), blurred fundus view on ophthalmoscopy

(C), interleukin 6 and 10 (D) profile which confirmed the diagnosis of DLBCL
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were retrospectively reviewed. After a complete ophthalmo-
logical examination, ultrasonography, OCT and CNS imag-
ing, if applicable, all patients underwent diagnostic 25 G pars
plana vitrectomy (in 6 cases) or aqueous humor aspiration
(in 1 case).

Flow cytometry of the undiluted sample (i.e., taken without
infusion) was performed within 30 minutes from collection.
The tested material was vitreous aspirate or anterior chamber
aspirate in 1 patient. Biomaterial was analyzed in a BD FACS-
Canto TM Cytometer with the BD FACSDiva program.

In each sample IL-10 and IL-6 cytokine concentrations
were determined using the enzyme-linked ELISA, with the
diagnostic kits Human IL-10 ELISA Kit (catalog number
950.060.192, DIACLONE SAS, France) and Human IL-6
ELISA Kit (catalog number 950.030.192, DIACLONE SAS,
France), in ten replicates.

RESULTS

We identified 7 patients: 3 women, 4 men with the mean
age of 67 years (range 60-81 years). In 5 patients the vitreous
spread of diffuse large B-cell lymphoma (DLBCL) was diag-
nosed, in 2 other patients the lymphoproliferative disease was
excluded.

In 1 patient the aqueous humor was collected for analysis
because he was under systemic treatment for CNS lymphoma
and he presented painful blind eye, high intraocular pressure
and a mature cataract with no fundus view. Cyclocryotherapy
was performed to lower the pressure and the eye globe was
salvaged with anti-inflammatory treatment. Four months
later, we observed opacification of the vitreous in the fellow
eye, which was accompanied by a general relapse.

Summing up, in 4 cases, the interleukin 10 to 6 ratio was
above 1.0, in 3 patients it was lower than 1.0. The median
follow-up was 23 months (range: 2-82 months). During this
time, 5 patients died due to disease progression in the median
time of 13 months.

Data of the patients and diagnoses are listed in Table I.

DISCUSSION

Histopathology and flow cytometry of the vitreous sample
do not always confirm or exclude the clinical suspicion of pri-
mary vitreous lymphoma (PVRL). According to the literature,
the percentage of false negative results is about 30-45% [6].
It means that the diagnosis could be certain only in about
50-60%. The vitreous is a paucicellular material, so proper
processing of the sample seems to be essential for the accura-
cy of a diagnosis based on the biopsy. If the time of transport
and preparation of the sample exceeds 1 hour, a preservative,
e.g. PreservCyt, HOPE, should be used in order to perform
cytological and molecular analysis as well as flow cytome-
try at the same time [7, 8]. Prior to a biopsy, general/topical
steroid therapy should be discontinued due to the cytolytic
activity for lymphocytes, which may affect the final results [6].

According to the majority of published analyses on
the subject, the ratio of IL-10 : IL-6 is > 1.0 in intraocular flu-
ids in patients with primary intraocular lymphoma, although

there are some reports that it might be reduced below 1.0. [5,
9-11]. Costopoulos et al., in a retrospective, multicenter-case
series study, analyzed 510 samples using a Cytometric Bead
Array kit (CBA, BD Biosciences). In this study, the ratio of
IL-10: IL-6 was < 1.0 and did not exclude intraocular lym-
phoma in each patient, so the authors proposed a comparison
of the result with the clinical probability of lymphoma (the
Interleukin Score for Intra-Ocular Lymphoma Diagnosis,
ISOLD), and they obtained a method with high sensitivity
(Se) and specificity (Sp) [9, 10]. Fisson et al. examined sam-
ples from 87 patients, with primary intraocular lymphoma
(PIOL), CNS lymphoma, uveitis and from a control group
with non-inflammatory disease. They determined interleu-
kins IL-2, IL-4, IL-6, IL-10, interferon ¢ (IFN-c) and tumor
necrosis factor a (TNF-a). IL-2, IL-4 and TNF-a were not
detected in any sample. The combination of IL-10/IL-6 and
IL-10/IFN-c ratios was helpful in distinguishing PIOL or oc-
ulocerebral lymphoma (OCL) from uveitis. They also com-
piled the CBA and ELISA methods, and IL-10 concentrations
were highly correlated [11]. Cochat-Potilloux et al. found that
a cutoff of 65 pg/ml for IL-10 in the vitreous samples was
associated with sensitivity (Se) of 93% and specificity (Sp) of
100%. In the aqueous humor samples, a cutoff of 30 pg/ml
gave Se of 78% and Sp of 97%. Additionally, a combination of
results with the IL-10 : IL-6 ratio greater than 0.6 increased
the Sp to 100% [12].

Of note, the results may be affected by the amount of
the tested sample and other limitations (retrospective study).
IL-10 concentration in the aqueous humor and the vitreous
may vary also in the same eye. In our study, interleukin level
determination was performed always parallel to flow cytome-
try and histopathology examination. In most of the analyzed
cases, the IL-10 : IL-6 ratio confirmed the clinical suspicion
of a secondary infiltration of lymphoma in the eye despite
general remission of the disease and negative histopatholo-
gy. In 3 cases, despite the inconclusive result of histopathol-
ogy or flow cytometry (B-cell domination but without A or
K chain expressions in 2 cases and in 1 case domination of
activated T lymphocytes with co-occurrence of B-cells with
domination of k chains), the IL-10 : IL-6 ratio > 1.0 result-
ed in the diagnosis of secondary DLBCL, while in the other
2 cases IL-10 : IL-6 ratio < 1.0 was crucial to the exclusion
of lymphoproliferative disease after taking into consideration
the whole patient’s medical history. In 1 case, the IL-10 : IL-6
ratio was > 1.0 but a choroidal tumor of unknown etiology
was diagnosed and in 1 case the IL-10 : IL-6 ratio was < 1.0
(anterior chamber fluid sample) and there were no cells for
immunophenotype evaluation in flow cytometry despite
the strong clinical features of IOL.

As the diagnosis of vitreoretinal lymphoma is always as-
sociated with a serious prognosis for the patient and the risk
of CNS involvement, the diagnosis of the primary location in
the eye is related to the need for systemic or local chemothera-
py- In metastatic lymphomas, systemic chemotherapy is usually
required, and if the disease activity is limited to the eye only,
external-beam radiotherapy (EBRT) is recommended [13]. For
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our four patients diagnosed with IOL or with strong suspicion
of IOL we used intraocular methotrexate injections. General
treatment with an appropriate chemotherapy protocol was per-
formed at a hematological ward.

CONCLUSIONS

The assessment of IL-10 : IL-6 ratio seems to be a valu-
able test in differentiating between inflammatory lesions and
primary intraocular lymphoma. It could be used as support-

ive tool to make the final diagnosis faster. However, due to
the lack of clear guidelines and interleukins ratio cut-off lev-
el, the interpretation of the results and final diagnosis need
to be supported by the whole clinical history of the patient
and results of additional tests and examinations.
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