
Letter to the Editor

TO THE EDITOR
CD19-directed chimera antigen receptor (CAR) T-cell 

therapy has been approved for relapsed or refractory diffuse 
large B-cell lymphoma and has been covered by reimburse-
ment of the national health insurance in Japan since May 
2019.   As the genetically-engineered chimera antigen recep-
tor T-cells are directed against CD19 on lymphoma cells, it 
was required on the approval to have evidence that the lym-
phoma cells expressed CD19.   Primary intraocular lym-
phoma is pathologically classified as diffuse large B-cell 
lymphoma, and is included in the entity of primary central 
nervous system lymphoma.1-3   Relapse is a major problem in 
primary central nervous system lymphoma after systemic 
chemotherapy, which mainly consists of blood-brain barrier-
passing drugs such as methotrexate and cytarabine.   
Autologous hematopoietic stem cell transplantation has been 
thus recommended as a second-line or third-line therapy for 
relapsed and refractory central nervous system lymphoma 
until now.4,5

We experienced a patient with primary intraocular lym-
phoma at the initial visit who later showed relapse of central 
nervous system lymphoma after autologous peripheral blood 
hematopoietic stem cell transplantation.   CD19 expression 
by lymphoma cells in this patient was confirmed in the pro-
cess of preparing chimera antigen receptor T-cell therapy by 
novel immunostaining of a long-term preserved paraffin 
block for vitrectomy cells that had been pelleted and col-
lected by centrifugation of vitrectomy fluid 8 years 
previously.3

A 42-year-old woman with a 2-year history of blurred 
vision in both eyes underwent vitrectomy combined with cat-
aract surgery in the left eye and was diagnosed pathologically 
as primary intraocular lymphoma based on immunostaining 
of paraffin sections of the vitrectomy cell block: anomalous 
large cells positive for CD20 (Fig. 1A) and Ki-67 (Fig. 1B), 
but negative for CD3.   At the initial visit before the surgery, 
the best-corrected visual acuity in decimals was 1.0 in the 
right eye and 1.2 in the left eye.   The left eye had mild dif-
fuse vitreous opacity (Fig. 1D, 1E) and the retina in both eyes 
had no lesions (Fig. 1F, 1G).   Human immunodeficiency 
virus antigen/antibodies (HIV-1/2 Ag/Ab) screening test was 
negative.   One year previously, she underwent vitrectomy 

combined with cataract surgery in the right eye at another 
hospital, but cytological examination of the vitreous sample 
showed an indefinite result suspicious of malignancy.   
Interleukin-10 (IL-10) in the vitreous of the right eye mea-
sured at that hospital was elevated to 12,400 pg/mL, while 
interleukin-6 (IL-6) was 212 pg/mL, showing a high IL-10/
IL-6 ratio, suggestive of lymphoma.   After the surgery in the 
left eye at our hospital, she had intravitreous injection of 
methotrexate in both eyes 4 times at a different hospital, 
based on her wish.   Four months after the diagnosis of pri-
mary intraocular lymphoma, she underwent prophylactic sys-
temic chemotherapy of 4 courses of high-dose methotrexate 
and cytarabine, based again on her wish.   Following the che-
motherapy, she had intravitreous injection of methotrexate in 
both eyes once a month for 10 months in that different hospi-
tal, based on her wish.

She was well for 5 years from the initial visit until the age 
of 47 years when head magnetic resonance imaging demon-
strated high-signal lesions on the T2-weighted FLAIR (fluid-
attenuated inversion recovery) image in the right occipital 
lobe, indicative of brain lymphoma.   She had 3 courses of 
methotrexate-combined CHOP (cyclophosphamide, doxoru-
bicin, vincristine, and prednisolone) chemotherapy, resulting 
in complete remission, and half a year later, underwent autol-
ogous peripheral blood hematopoietic stem cell transplanta-
tion in preconditioning with busulfan and thiotepa.5   She 
maintained complete remission for 3 years until the age of 50 
years when head magnetic resonance imaging showed high-
signal lesions on the T2-weighted FLAIR image again in the 
right occipital lobe.   She had 5 courses of methotrexate 
CHOP chemotherapy combined with rituximab for half a 
year, leading to complete remission, and then underwent chi-
mera antigen receptor T-cell therapy (tisagenlecleucel) based 
on the CD19 expression of lymphoma cells in the preserved 
vitrectomy cell block (Fig. 1C).   One year later, she devel-
oped impending branch retinal vein occlusion with retinal 
blot hemorrhages, venous dilation and tortuosity in the right 
eye, and showed spontaneous resolution in the 4 months.   
Otherwise, she had shown neither retinal manifestations nor 
recurrent vitreous opacity throughout the course.   She was 
systemically well for 1.5 years and maintained the best-cor-
rected visual acuity of 1.5 in both eyes until the latest follow-
up at the age of 52 years.

CD19 immunostaining of a stored paraffin-embedded 
vitrectomy cell block of intraocular lymphoma contributing 
to chimera antigen receptor T-cell therapy
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Fig. 1.  Initial immunostaining of the paraffin-embedded vitrectomy cell block in the left eye, showing anomalous 
large cells positive for CD20 (L26, x100, Leica Biosystems, Welzlar, Germany, A) and Ki-67 (MM1, x200, Leica 
Biosystems, B). Re-immunostaining of the stored cell block 8 years later, showing anomalous large cells positive 
for CD19 (BT51E, x50, Leica Biosystems, C). Bar = 50 μm. Slit-lamp biomicroscopic image (D) and fundus pho-
tograph (E) in the left eye at the age of 42 years, showing mild vitreous opacity (arrow in D). Fundus photographs 
in the right eye (F) and left eye (G) about 2 weeks after vitrectomy in the left eye, showing no vitreous opacity or 
retinal lesions in either eye.
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Primary intraocular lymphoma manifests as vitreous 
opacity or subretinal infiltrates or their combination, and 
occurs frequently in association with primary central nervous 
system lymphoma at the same time or at a different time 
point preceding or following the onset of intraocular 
lesions.1-3   Intraocular lymphoma is also caused by second-
ary infiltration of other types of systemic lymphoma into the 
eyeball.6-8   Intraocular lymphoma, which presents with only 
vitreous opacity, would rarely relapse locally in the eye after 
vitrectomy alone.3   In cases of rare relapse of intraocular 
lymphoma, which manifests as subretinal infiltrates, recurrent 
vitreous opacity, or pseudo-hypopyon, eye radiation is the 
therapeutic choice.3   The signs of vitreous opacity or aque-
ous hypopyon have to be differentiated from inflammation 
which is caused by different types of uveitis.9   Thus, patho-
logical examination of vitreous opacity is required to estab-
lish an accurate diagnosis and the preparation of a paraffin-
embedded vitrectomy cell block would be ideal for the 
immunostaining.2,3   The present case also suggests another 
merit for using the stored paraffin-embedded vitrectomy cell 
blocks to perform additional immunostaining for a novel 
therapy such as chimera antigen receptor T-cell therapy.

It should be noted in this patient that central nervous sys-
tem lymphoma could not be prevented by prophylactic sys-
temic chemotherapy with high-dose methotrexate and cytara-
bine.   Repeat intravitreous methotrexate injection was also 
ineffective in the prophylaxis of brain lesions.   The standard 
of care has not been established for primary intraocular lym-
phoma because of the extremely low incidence of the disease.   
Under the circumstances, the present patient had a thorough 
discussion with ophthalmologists and oncologists, and made 
a decision for her therapeutic choices.   Surgeons as ophthal-
mologists should provide surgical specimens of good quality 
to pathologists for making an accurate diagnosis, and this 
would contribute to the best therapeutic choice by oncolo-
gists and patients.
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