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Qutcomes of ¢lderly patients with primary central nervous system
Iymphoma treated by high-dose methotrexate-based chemotherapy.
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[Background] High-dose methotrexate (HD-MTX) monotherapy, the standard
chemotherapy for primary CNS lymphoma (PCNSL), achieves CRs at only 20~30%
despite a high initial response rate, necessitating full dose whole brain radiotherapy
(WBRT), which may cause symptomatic neurotoxicity. Approximately 50% of
all patients with PCNSL are aged >65 years: however, this group is relatively
understudied, and, to the authors' knowledge, optimal treatment for older patients has
not been well defined.

[Patients and methods] Since 2000, 81 patients with PCNSL were treated in our
institution. Forty-one patients were treated between 2008 and 2012 (second period).
While 46 cases were (reated by standard treatment with HD-MTX and RT (>24 Gy),
6 were treated with HD-MTX monotherapy alone, and 13 were treated with only RT.
Antong the entire cohort, 35 cases were aged >70 years (inedian age, 74: average,
75.53; median KPS, 60). Clinical outcomes were analyzed.

[Results] For the entire cohort, median progression-free survival (mPFS) was
14.8 months, median overall survival (mOS) was 32.7 months. For those treated in the
sccond period, mPFS was 29.0 months and mOS has not yet been reached. Age lower
than 70 was a favorable predictor of both PFS (p=0.008) and OS (p=0.043), as was
KPS = 70 of OS (p=0.001). For those age 70 or higher (1=35). HD-MTX was given
in 23 cases. RT in 30 cases, while RT was deferred in 2 cases and was never given in
3 cases. HD-MTX wreatment was a favorable prognostic factor for PFS (p=0.01) and
KPS = 70 for OS (p=0.013).

[Conclusions] Chemotherapy with HD-MTX may benefit elderly PCNSL
patients, especially those in good performance status (PS). In our cohort, WBRT was
delivered in most elderly patients, limiting the possibility of making any suggestions
regarding the risks and benefits by WBRT. Currently. we have been applying
multidrug chemotherapy consisting of rituximab, MTX. procarbazine, and vincristine,
followed by HD-AraC (R-MPV-A), in the aim of achieving CR by the induction phase
of chemotherapy so that consolidation WBRT can be deferred in elderly patients.
Continued efforts should be made to verify the feasibility, safety, and etficacy of such
a treatment strategy for elderly PCNSL patients.
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Tablel~6 8%57708

RT: radiation therapy, HD-MTX: high dose methotrexate, R: Rituximab, M: methotrexate, P: procarbazine, Vi vineristine,
A cytarabine, MSKCC: Memorial Sloan-Kettering Cancer Center. KPS: Karnofsky Performance Status, mPFS: median
progression-free survival, mOS: median overall survival, WBRT: whole brain radiation therapy, rd: reduction, CR:
complete response, RPA: recursive partitioning analysis, res: response, PR: partial response, Tx: treatment, Ref: reference,
IT: intrathecal chemotherapy, CN: lomustine, MCN: ranimustine, S: steroid, T: thiotepa, TM: temozolomide

Table 1 #J78 PONSL EFIE - HIREEER

Regimen N L mprs [mos

All 81 148 327 KPSZ70 187 125  P=0.319
2000~2007 40 88 257 MSCCRA 70 181 124 P03
2008~ R Gy R ek 13.3  P=0.355

Age<60  19.0 16 P=0968
Age<7o . 181 101 P=0043

RT only 13 85 125
HD-MTX+ RT (>24Gy) 46 148 378 <75 190 54 P=0004
HD-MTX only 6 190 263
HD-MTX+RT24Gy* 8 133 452 Ak : csim e L
RMPV-A 2 il wds KPS270 733 148 P=0.001
M-A 1 g ol (NROCRPA 65 f 733 148 P=0 001}

Age<50 85.1 32.7  P=0.950
Age<60 337 30.3 P=0920
Age<70 452 48  P=0008
Age<75 378 114 P=0.000

MSKCC: R-MPV-A 52 396 79.2
(pll)(presented @ASCO 12)
“Include only cases who achieved CR after HD-MTX.

Table 2 #J5& PONSL 2 ik W)l aidiss oo

1. RTHLIE : 230Gy + MEF10-16Gy

2. HD-MTX+WBRT (## & 240Cy) :
3.5g/m2 x 3 (~5) cycles — RT

3. HD-MTXMIR : 4 -6 cycles (MEHAL)

4, HD-MTX+rdWBRT (24Gy) : (2008 LAkk)
8 cycles — If CR, 24Gy

5. R-MPV-A: (2012L138)
Rituximab (D1), HD-MTX (D2), VCR (D2),
PCZ (D1-7)(on odd cycles), g2w x 5 -7 cycles
~+WBRT (24 or 46Gy)—HD-AraC x 2

(Tablc4 3, Fig. 1). 75 @@L LO-FHBETIE TED PCNSL OEHRF ORI E U T, hi
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13
11
13
22
12
18

Table 4
PRE | EE
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Table S EHT D PFS/ QS gl
708 LLE 75@ Ll L
mPFS 4 = - log Lank mPFS ot | Jog Lank
KPS270 8.5 10.5  P=0.568 KPS270 5.4 125  P=0.553
{ MSKCCRPA 2: 85 3 105 P=0.568 ) {MSKCC RPA 254 k8 b 2.1 P=0553)
13 8.7 214  P=0875 Bt 5.4 85  P=0.864
W 10.5 70 P=0477 =1 14.8 52  P=0.089
PaEE 10.5 7.0 - P=0.750 BEENE 14.8 54 @ P=0248
b 548} 8.8 101 P=0735 sz 8.5 16  P=0.268
HIRMTX 133 5 4 P—o 010 FRNTX 147 5.4 P=0 136
AT S S fogLank s | agtank]
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Table 6 @A P ESR ) S /BRI D SRR
Ref. N Median age MTX  other drugs iIT (WBRT (PFS 08 Neurotocixity
(range) {gim?) (months)
Omure, JNG 07 23 68(60-79) 3 T no no 8 35 1]
Mg, Neuro-oncol G0 10 73(66-75) 8 - no no 18 36 1]
Abrey, JCO 00 22 70{54-839) 35 V,P yes | no - 33 5
12 87(80-72) 3.5 v, P ye% yes - 32 83
Freilich, Neuro!égy 96 13 78{(54-89) 1-3.5 AV ET yes ne - 31 G
Hoang-Xuan JCOQ 03 50  72(60-81) 1 CN, P, S yes . no 7 14 8
Lilerhaus, Ann Oncol38 30 70{57-79y 3 CH, P no no 8 15 7
Taoka, Int J Hematol 10 17 67{58-78) 1 MCN, P, & yes| no 20 36 0
Ferreri AJ, Blood Jul 21;118.2011% %
(rdWBRT) 234Gy Z 171>, HD-AraC #EIZTHY W, EIS O Pl T BT 09T AN B 72 RPA

WS FEL AT -8R, PFS 40 7 H THoim&
HEL Than vy, Zokdiz, 918G ,:Jﬁ@x-g'

Bl Hm;ﬁ%‘m}:w FHITT

el

T PO

SO FEREIC S E
(rdWBRT, WB24Gy 72 %)
Wb B DV RR I IR

=

AT S LRI, MR OB NI O sl %
W2 & AR Cdf) TR EN,

Memorial Sloan-Kettering Cancer Center
(MSKCC) D7 )T &% 338 HDYH PCNSL

FEFNZ BT B A MIRITO

R, PRETEL

THEM & KPS (Kamnofsky Performance Stamis) @
it Ehze. EEmIZDOLT %i cut point
anal\m?} TN SO BN THROERTHL &M

FREN S IEKIC RPA (recursive partitioning

analysis) ﬂ?%':!:'r‘fﬁ“ﬁ” 1, class 0 HE

class 2 : 51 LA B D KPS 70 B,

3 $5§‘? 51 FMU\“}:?%”D KPS70 A,

1

EATRICHET S E &L A

i 50 WELLF,

dh%
D3 HDG
Z D RPA T

£ 57 5 Z 5 validation set & L T Radiation
Therapy Oncology Group (RTOG) o [ B & B 12

BEIN= 194G HOTRITE N,

fs:i:ﬁ:zm%f}iﬁgé bﬁf“n’é{émf* Lsmb

PCNSLEFIDOE < NEEHHETH 5

R 4

%47 /L#l

class 2, 3 ;_J}"fkii”‘fﬂ%ﬁ@ INGOEIIET S
BB ORATE BUFATilE PONSL D BER
gﬁwl‘ﬂ' i?{f?‘}‘ SHLEDEEISNS.
ASEDEL2DFE R TIEI0RU EOERELS
W, B UD-MTX 385 %17 ’;-,JT&'W ¢
PFS, OS 4L £ 4§80, @S>m®hw
DEEEF W E 30 ETIEHWHEEEC
HD-MTX 85417 A 7240 T PFS 7%, ms>m
TOSOWEETAEBA RS, ZOsE%RIL,
mmwx@&%hé* DTEDRHREFZOD
KEEFFEETEATH D EBD N T AN S5
TEENTHHHOD, Ney o EHN 70 BEAC I
TOSDEEHE » 24 iE L THA, Welch o b
QR EOHBHTIZHL T, HD-MTX W=
STOSOEEEHD, LnbyL7F20U
TS ADEWBEFITBNTHE DML Kl TE
e EH|ELTH ',&%K*W\T%Im-
\/ITX BIEEHBTTEAHIEMN. THROUHITHE
HEREME R I NS,
i/‘*v FIDBHWNETHE, 758U EoEiEeE T
i HD-MTX BB HERFHME. 294K
EAOEEZEZEL T, L AFHEEIZHD-
MTX BEiERTHT, SREE (S 30Gy) %175

%



V. S EEP IR REIEERE Y NI

”’7‘5);5 73, SERH O HD-

MTX O di s & 1 KGEm B E D
EL Tz 2 2R 75 0% L/U:u)ﬂ FATOTEMN
RETH--ERZBEZA5NS. NHBEIZ
HD-MTX AT A/ERTPFS DT 5
BB EMS, FEE PS O BWER Tz
LTiE MAREOYC HD-MTX 4 Fcz:'z:h@(f’d" 5k

PCZ ZHiA. & 5ICMTX %iﬁi?z

Sk E R A ETE m'ﬁf::i
Tarh, HEL H{’f’:‘f&uﬁ* 13% 12585
% (RTOGY310) #, HD-MTX fv“i%
teniposide, carmustine, & 5 {7 MTX & Ara—C @
FEFE AN G R M A = 1BEEC O mOS 25 46 &F} &
; %%é;:*m? g_@{i:“: i

10 (G, i

= év. 51z
HD-MTX ##
2 HD-AraC mu—qmggx &
mOQ?’J’H s HEHESNT
WhHH, 0% 7 )‘34' F TR EEA I E SN T
LR, AR ST %:V/ﬁ izt
ATHirENAsETHAH
Ei D X DT, Shah 5 %i Rituximab 12 HD-
MTX. VCR, PCZ, HD-AraC A 7= 256
(b FREE (RMPV-A 6E) 2170, m0S H16.6
F (0B LL 1 T354E), mPES A1 33 F (60 8
L 148, EALS m;frt”” CR 28 79% & i
HTBHRHEFREL /2. £/ RMPVEHET
CR &2 7= T, 23.4Gy DR E#E WBRT %

W L. HD-AnaC TOHIED B LTI & T,
mPFS 7.7 #, 5 ®ELGEHE 81 &, BEHOHE

il & Hﬂ‘ 12, iR ?ﬁ‘hﬁﬁ:_#‘“ft?‘:?}ﬁid/\;('@f" w
INZSHEOHBTRERELOVDEDTH S

A K E methotrexate A WA E DL

:!ii
fﬂ

I
ot

&9

4.4 B

PONSLIZ T 58 A#EEE L T, WO HD-
MTX B ié?fv; BIXIUNWBRT 5, OB
WBRT # 7 B EE dWBRTY 28T,
R rﬂlﬁfmw{f SEEE N TR rdWBRT L7 A
CEHIIWTHL, SBIOLPAIIBITSE
BRI E R X B DWW AR W 2BET
BB, K S TEOEEMIZ DV TR, Fazekas

cale & HiL 72 MRI %17 £ A (3 E R O FEH <,
f‘%ﬁ'“ sSHWERE D Ml AT 4

y.,

R A Eog RS T i A
LCTHB, FiEEAIC
-

BOLWTIEHEEM S GO L) OERIzSIT5
HD-mxéé‘*9)7("%3“%@!17’;“%\ i
KPS<70 @ TFETHEICRITZBEL A0
®AMALND, 5O Clinical Questions 2 £5E
BIREHEERAEBIC LD BUL T 2 EMEET
BB,

U ORTE iR, AEREEL ONS U iz S
HIEOE N Methotrxate KEFFE LD - Fivt
it 100 135-41, 2001

2} Blay JY, Conroy T. Chevreau C, Thyss A, Quesnel
N, Eghbali H, et al. High-dose methotrexate for
the treatment of primary cerebral lymphomas:
analysis of survival and late neurologic toxicity
in a retrospective series. J Clin Oncol. 16 (3)
364-71, 1998

3) O'Brien P, Roos D. Pratt G, Liew K, Barton M.
Poulsen M, et al. Phase Il multicenter study of
brief single-agent methotrexate followed by
irradiation in primary CNS lymphoma. J Clin
Oncol. 18 (3) :3519-26,2000

4) Abrey LE. Ben-Porat L. Panageas KS, Yahalom J,
Berkey B, Curran W, et al. Primary central nervous
system lymphoma: the Memorial Sloan-Kettering
Cancer Center prognostic model. J Clin Oncol. 24
(36) :3711-5,2006

5) Ferreri AJ. How | treat primary CNS lymphoma.
Blood. 118 (3) :510-22.2011

6) Omuro AM. Ben-Porat LS. Panageas KS. Kim
AK, Correa DD, Yahalom J, et al. Delayed



ol
=

neurotoxicity in primary central nervous system
lymphoma. Archives of neurology. 62 (10)
1393-600, 2005
7) Freilich RJ, Delattre 1Y, Monjour A, DeAngelis
LM. Chemotherapy without radiation therapy as
initial treatment for primary CNS lymphoma in
older paticnts. Neurolagy. 46 (2} :433-9, 1996
Correa DD. DeAngelis LM, Shi W, Thaler H,

Glass A. Abrey LE. Cognitive functions in

[ve)
Nt

survivors of primary central nervous system
lymphoma. Neurology. 62 (4) @ 548-35, 2004
Kobayashi KN. M.: Shickawa. Y. High-dose

methotrexate therapy with radiotherapy deferment

G

for the central nervous system lymphoma. Neuro-
Oncology (tokyo) . 18: 36-9. 2008

10) Herrlinger U, Schabet M, Brugger W. Kortmann
RD, Kuker W, Deckert M, et al. German Cancer
Society Neuro-Oncology Working Group NOA-
03 multicenter trial of single-agent high-dose
methotrexate for primary central nervous system
lymphoma. Annals of neurology. 31 (2) : 247-
52,2002

11) Shah GD. Yahalom I, Correca DD, Lai
RK. Raizer 1], Schiff D. et al. Combined
immunochemotherapy with reduced whole-brain
radiotherapy for newly diagnosed primary CNS
lymphoma. J Clin Oncol. 25 (30) : 4730-5, 2007

12) Ney DE, Reiner AS. Panageas KS. Brown HS.
DeAngelis LM. Abrey LE. Characteristics and
outcomes of elderly patients with primary central
nervous system lymphoma: the Memorial Sloan-

Kettering Cancer Center experience. Cancer. 116

Geriatric Newrosurgery Vol 26

119 :46035-12, 2010

13) Welch MR. Omure A. Deangelis LM. Outcomes

of the oldest patients with primary CNS lymphoma
treated at Memorial Sloan-Kettering Cancer
Center. Neuro-oncology. 14 (10) : 1304-11.
2012

14) DeAngelis LM, Seiferheld W. Schold SC. Fisher

15

i6

)

—t

B, Schultz Cl. Combination chemotherapy and
radiotherapy for primary central nervous system
Iymiphoma: Radiation Therapy Oncology Group
Study 93-10. J Clin Oncol, 20 (24) : 4643-8,
2002

Poortmuns PM. Kluin-Nelemans HC. Haaxma-
Reiche H. Van't Veer M. Hansen M. Soubeyran P,
et al. High-dose methotrexate-based chemotherapy
followed by consolidating radiotherapy in o~
AlDS-related primary central nervous system
lymphoma: European Organization for Research
and Treatment of Cancer Lymphoma Group Phase
11 Trial 20962, J Clin Oncol. 21 (24) : 4483-8,
2003

Gavrilovic IT. Hormigo A. Yahalom J, DeAngelis
LM, Abrey LE. Long-term follow-up of high-
dose methotrexate-based therapy with and without
whole brain irradiation lor newly diagnosed
primary CNS lymphoma, J Clin Oncol. 24 (28)
4570-4, 2006

17) Khan RB. Shi W. Thaler HT. DeAngelis LM,

Abrey LE. Is intrathecal methotrexate necessary

in the treatment of primary ONS lymphoma? J
Neurooncol. 38 (2) :175-8,2002



Ocul Immunol Inflamm Downloaded from informahealthcare.com by Dr. Ryo Nishikawa on 03/25/15
For personal use only

Ocular Immunology & Inflammation, Early Online, 1-6, 2015
© Informa Healthcare USA, Inc.

ISSN: 0927-3948 print / 1744-5078 online

DOI: 10.3109/09273948.2014.1002568

informa

healthcare

ORIGINAL ARTICLE

Spectral-domain Optical Coherence Tomography
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ABSTRACT

Purpose: To examine spectral-domain optical coherence tomography (SD-OCT) patterns in intraocular
lymphoma (IOL).

Methods: Records of 13 patients (21 eyes) with IOL were retrospectively reviewed. SD-OCT was evaluated at
initial visit and during follow-up.

Results: SD-OCT images at initial visit demonstrated disruption of the ellipsoid zone (8 eyes, 38.1%) and
hyperreflective nodules at the retinal pigment epithelium (RPE) level (5 eyes, 23.8%). During follow-up,
disruption of the ellipsoid zone (10 eyes, 47.6%) and hyperreflective nodules at the RPE level (7 eyes, 33.3%)
were noted. In 5 eyes showing hyperreflective nodules at the RPE level, the hyperreflective nodules were
reduced after treatment with intravitreal methotrexate.

Conclusions: Hyperreflective nodules in the outer retina and disruption of the ellipsoid zone were observed in
nearly one-half of patients with IOL over time. SD-OCT may allow for early detection of small macular

abnormalities and aid in monitoring of treatment efficacy in this disease.

Keywords: Intraocular lymphoma, spectral domain optical coherence tomography

Intraocular lymphoma (IOL) is usually a non-
Hodgkin lymphoma and represents a subset of
primary central nervous system (CNS) lymphoma."?
IOL is estimated to represent 1% of all non-Hodgkin
lymphomas, 1% of intracranial tumors, and 1% of
intraocular inflammation.>* IOL usually manifests as
a vitreoretinal lymphoma involving the retinal pig-
ment epithelium (RPE) and the vitreous, rather than
the uvea.!” IOL due to metastasis of non-CNS
lymphoma is rare. Since 60-90% of patients with
primary IOL develop CNS lymphoma, a disease with
poor survival prognosis, examination techniques that
assist in early diagnosis of IOL have the potential to

improve overall patient survival. "> However, early
diagnosis is difficult due to the clinical appearance of
IOL being indistinguishable from many types of
posterior and intermediate uveitis.”®

Findings on fluorescein angiography (FA), indo-
cyanine green angiography, and optical coherence
tomography (OCT) are currently being analyzed for
their utility in assisting in the diagnosis of IOL.]
Several investigators have reported hyperreflective
signals in the form of nodules or bands at or above the
RPE level in patients with active IOL by spectral
domain (SD)-OCT,'*12 although such data have been
limited to a small number of cases. The aim of the
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present study was to delineate patterns of SD-OCT
abnormalities in the macula of patients with IOL.
Our data demonstrated hyperreflective signals at the
outer retina and disruption of the ellipsoid zone in
close to one-half of patients with IOL over time. We
believe that SD-OCT images have the potential for
early detection of small lymphomatous lesions and
other abnormalities in the macula not visible by
routine funduscopy in IOL patients. Furthermore, SD-
OCT eventually may prove useful in our attempts to
monitor ocular freatment and may improve the
prognosis of this disease.

METHODS

We performed a retrospective review of the medical
records of all patients with IOL who presented to the
Ocular Inflammation Service at the Kyorin Eye Center,
Kyorin University Hospital in Tokyo, Japan, between
April 2007 and December 2013. Thirteen patients (21
eyes) with IOL who had SD-OCT images of adequate
quality available for analysis at both initial and
follow-up visits were identified and included in this
study. The data collected included information on
demographics, laterality, diagnostic interventions,
clinical activity, ophthalmoscopic findings, color
fundus photography, and SD-OCT images (Cirrus
HD, Carl Zeiss Meditec, Dublin, CA or Spectralis,
Heidelberg Engineering, Germany). This study
was conducted in accordance with the tenets of
the Declaration of Helsinki and was approved by
the Research Ethics Committee of Kyorin University
Hospital.

The diagnosis of IOL was based on vitreous and /or
brain biopsy results in all patients. All vitreous biopsy
samples underwent cytological examination, meas-
urements of interleukin (IL)-10 and IL-6, and in 4
patients polymerase chain reaction (PCR) testing to
assess for IgH gene rearrangement.>® Active IOL was
defined as the presence of vitreous cells and/or
clinically visible mass or infiltrations on ophthalmo-
scopic examination. Vitreous cells, retinal infiltrations,
and areas of chorioretinal atrophy were also assessed
by color fundus photography. SD-OCT images were
evaluated for presence of epiretinal membrane, macu-
lar edema, hyperreflective nodules, hyperreflective
bands, disruption of the ellipsoid zone, and separ-
ation of the RPE from Bruch’s membrane in the
macula. Fluorescein angiography and fundus auto-
fluorescence imaging were performed in selected
patients.

RESULTS

Table 1 summarizes the demographics and clinical
features of the 13 patients included in this study.

Biopsy of the vitreous only was performed in
5 patients, biopsy of the vitreous and the brain in
2 patients, and biopsy of the brain only in 6 patients.
Seven patients had CNS lymphoma at initial visit.
Five patients were judged to have unilateral IOL
disease and 8 patients were judged to have bilateral
IOL disease. Three patients had primary IOL, that is,
IOL without involvement of the CNS or other organs.
The remaining 10 patients had both IOL and CNS
lymphoma at last follow-up visit. The mean duration
of ophthalmological follow-up for all patients was
20.8 months (range, 6-56 months).

Of 7 eyes of 7 patients who underwent vitreous
biopsy, 4 eyes had cytology results positive for
malignancy, and all 7 eyes had an IL-10/IL-6 ratio of
greater than 1.0. All 4 eyes from which vitreous biopsy
samples were submitted for PCR studies were posi-
tive for IgH gene rearrangements.

Of the 13 patients, 8 patients were treated with
high-dose systemic methotrexate alone, and 4 patients
were treated with high-dose systemic methotrexate
combined with rituximab. One patient (patient 3) was
of advanced aged (85 years), and declined both
systemic and local therapy. Ten patients received
radiotherapy to the brain, but radiation treatment to
the eyes was not performed.

Table 2 summarizes the ocular findings of all
21 eyes involved with IOL at the initial patient
visit. Anterior chamber cells (9 eyes, 42.9%;
6 patients, 46.2%), keratic precipitates (4 eyes, 19.0%;
3 patients, 23.1%), vitreous cells (17 eyes, 80.9%;
11 patients, 84.6%), and subretinal infiltrates (7 eyes,
33.3%; 7 patients, 53.8%) were the most common
findings at presentation.

SD-OCT scans of all 21 involved eyes at the initial
patient visit were assessed. As shown in Table 3,
disruption of the ellipsoid zone (8 eyes, 38.1%; 6
patients, 46.2%) and hyperreflective nodules at the
RPE level (5 eyes, 23.8%; 5 patients, 38.5%) were the
most common findings at presentation. Other find-
ings were epiretinal membrane (4 eyes, 19.0%;
2 patients, 15.4%), macular edema (2 eyes, 9.5%;
2 patients, 15.4%), and hyperreflective bands above
the RPE level (1 eye, 4.8%; 1 patient, 7.7%).
Separation of RPE from Bruch’s membrane in the
macular area was not observed in any eyes at
presentation. The percentages of these SD-OCT
abnormalities increased slightly over time. As
shown in Table 3, SD-OCT images of these 21
involved eyes during follow-up showed disruption
of the ellipsoid zone (10 eyes, 47.6%; 7 patients,
53.8%) and hyperreflective nodules at the RPE level
(7 eyes, 33.3%; 6 patients, 46.2%) in a slightly higher
percentage of patients. Epiretinal membrane (4 eyes,
19.0%; 2 patients, 15.4%) and hyperreflective bands
above the RPE level (1 eye, 4.8%; 1 patient, 7.7%)
were also observed. Finally, separation of RPE from
Bruch’s membrane in the macular area was
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TABLE 1. Diagnosis and treatment in 13 patients with intraocular lymphoma.

MTX
Method of Papanicolaou  IL-6 IL-10 IgH gene intravitreal
Patient Gender Age Eye diagnosis classification® (pg/ml)® (pg/ml)® rearrangement® Chemotherapy injection
1 M 77 OD Vitreous biopsy v 30 3410 ND MTX, R ND
2 F 55 OU Vitreous biopsy v 32 1950 Positive MTX, R Yes
3 E 85 OU Vitreous biopsy A 104 3780 Positive ND ND
4 M 65 OU Brain biopsy® ND ND ND ND MTX ND
5 M 62 OU Brain biopsy” ND ND ND ND MTX Yes
6 M 61 OU Brain biopsy® ND ND ND ND MTX, R Yes
7 F 64 OD Brain biopsy® ND ND ND ND MTX Yes
8 M 71 OU Brain® and vitreous I 205 1640 ND MTX ND
biopsy
9 F 70 OU Vitreous biopsy v 96 5490 Positive MTX Yes
10 F 50 OD Brain biopsy® ND ND ND ND MTX, R Yes
1 F 32 OD Brain biopsy® ND ND ND ND MTX Yes
12 M 45 OU Vitreous biopsy I 394 1630 Positive MTX Yes
13 M 73 OD Brain® and vitreous I 604 15200 ND MTX Yes
biopsy

M: male, F: female, OD: oculus dexter, OS: oculus sinister, IL: interleukin, ND: not done, IgH: immunoglobulin heavy chai, MTX:

methotrexate, R: rituximab.

“The diagnosis of primary central nervous system lymphoma precede the diagnosis of intraocular lymphoma in these patients.
Ocular involvement was diagnosed based on clinical findings alone.
PPrimary intraocular lymphoma was suspected based on the ocular findings before the diagnosis of central nervous system

lymphoma.
“These examinations were performed using vitreous samples.

TABLE 2. Ophthalmic findings of intraocular lymphoma at
initial visit.

TABLE 3. SD-OCT findings of 13 patients with intraocular
lymphoma at initial visit and during follow-up.

eyes (%) patients (%)

Ophthalmic findings (n=21) (n=13)
Anterior chamber cells 9 (42.9) 6 (46.2)
Keratic precipitates 4 (19.0) 323.1)
Intraocular pressure elevation 2 (9.5) 1 (Z:7)

Vitreous cells 17 (80.9) 11 (84.6)
Subretinal infiltrations 7 (33.8) 7 (53.8)
Retinal hemorrhage 2 (9.5) 2 (15.4)
Retinal vasculitis 29.5) 2 (154)
Epimacular membrane 3 (14.3) 2 (15.4)

observed (3 eyes, 14.3%; 3 patients, 23.1%), all in
eyes that did not show this finding at presentation.

Eleven eyes of 9 patients received intravitreal
injections of methotrexate, with no serious side effects
observed related to this treatment. Five eyes of
5 patients received the methotrexate injections specif-
ically for the finding of small subretinal whitish
nodules observed by funduscopy that were believed
to represent small collections of lymphomatous cells.
These nodules corresponded to hyperreflective sig-
nals observed by SD-OCT at the level of the RPE, and
this was reduced in all 5 eyes. The disruptions in the
ellipsoid zone also improved in 3 of the 5 eyes, and
the best-corrected visual acuity improved in 4 of the 5
eyes at 1 month following the first intravitreal
methotrexate. The mean number injections performed
was 5.6 (range 4-7).

Figure 1 shows best-corrected visual acuities for the
IOL-involved eyes over time. The percentage of eyes

© 2015 Informa Healthcare USA, Inc.

Follow-up
Initial visit periods

eyes patients eyes  patients
SD-OCT findings (%) (%) (%) (%)

Macular edema 2(09.5) 2(154) 0O 0O

Epiretinal membrane 4(19.00 2(154) 4(19.0) 2(154)

Separation of RPE from 0 () 0 () 3(14.3) 3(23.1)
Bruch’s membrane

Disruption of ellipsoid zone 8 (38.1) 6 (46.2) 10 (47.6) 7 (53.8)

Hyper-reflective bands 148) 177 148 177
above the RPE level

Hyper-reflective nodules
at the RPE level

5(23.8) 5(385) 7(333) 6(46.2)

SD-OCT: spectral-domain optical coherence tomography, RPE:
retinal pigment epithelium.

with a best-corrected visual acuity of 0.5 or better was
relatively stable over the follow-up period.

REPRESENTATIVE CASE REPORT

A 70-year-old woman (Table 1, patient 9) presented
complaining of blurred vision in her right eye of 6
months’ duration. The best-corrected visual acuity
was 0.5 in the right eye and 0.7 in the left eye, and
ophthalmic examination revealed anterior chamber
cells in the right eye, diffuse vitreous cells and haze in
both eyes, and white subretinal nodular infiltrations
in the posterior fundus in the right eye. SD-OCT
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patients
eyes

percentage of eyes

Initial visit 6 12 18 24

BCVA

(decimal units)
& <01

' 0.2-04
® 0.5-09

B 210

36 42 48 54

Follow-up (months)

FIGURE 1. Best-corrected visual acuity at regular follow-up intervals in 13 patients with intraocular lymphoma.

examination showed disruption of the ellipsoid zone
and hyperreflective bands and hyperreflective nod-
ules at and above the RPE level in the right eye.
Magnetic resonance imaging (MRI) of the brain was
unremarkable, but subsequent biopsy of the vitreous
revealed Papanicolaou class IV lymphocytes by
cytology and an IL-10/IL-6 ratio of 57.0. The diagnosis
of primary IOL was made, and the patient was treated
with high-dose systemic methotrexate. SD-OCT exam-
ination 1 month later showed reduction in the
hyperreflective bands and nodules above the RPE
level as well as restoration of the ellipsoid zone
(Figure 2A, B).

Two months later, the patient complained of further
reduction in vision in her right eye. The best-corrected
visual acuity in the right eye was found to be 0.2, and
funduscopy revealed multiple white subretinal infil-
trations in the posterior fundus of that eye, and SD-
OCT showed hyperreflective nodules at the RPE level
with disruption of the ellipsoid zone (Figure 2C).
Intravitreal injection of methotrexate over 1 month,
was performed for presumed recurrence of IOL. After
three injections, the hyperreflective nodules at the RPE
level by SD-OCT decreased and the best-corrected
visual acuity increased to 1.0 (Figure 2D). Thereafter,
the patient experienced further recurrences of retinal
infiltrates, two more in the right eye and one in the left
eye; each recurrence was successfully managed with
additional intravitreal methotrexate injections. The
patient has survived with a total follow-up of 32
months, with no involvement of the CNS. The right
eye has remained recurrence-free 20 months after the
6th intravitreal methotrexate injection.

DISCUSSION

In the present study, we evaluated SD-OCT findings
in patients with IOL in an attempt to identify patterns

that would be useful for the diagnosis and/or man-
agement of this disease. In agreement with previous
reports,"*1%12 SD-OCT images in our patients
revealed hyperreflective nodules or bands above or
at the level of the RPE, and separation of RPE from
Bruch’s membrane. However, our most common SD-
OCT finding was abnormality of the ellipsoid zone;
this was observed both at the initial visit and during
the follow-up period in 38 and 48% of eyes, respect-
ively. This finding has also been demonstrated in a
report by Egawa et al. in which the disruption of the
ellipsoid zone was observed in 3 patients with IOL."

Several investigators have shown hyperautofluor-
escent spots in eyes with active IOL by fundus
autofluorescence (FAF), hypothesizing that areas of
lymphomatous infiltration in the sub-RPE space can
alter RPE metabolism, leading to this fim:ling.m'11
A correlation between hyperautofluorescent spots on
FAF and hyperreflective spots on OCT has also been
noted.’®™ As shown in Table 4 and in the represen-
tative case illustrated in Figure 2, intravitreal injec-
tions of methotrexate reduced the hyperreflective
nodules at the RPE level and improved the disruption
in the ellipsoid zone. Therefore, it is possible that
lymphomatous infiltration into the RPE may be
contributing to RPE dysfunction, leading to photo-
receptor outer segment abnormalities.

Whitcup et al. have previously demonstrated in
autopsied eyes that lymphoma cells in primary IOL
typically reside between the RPE and Bruch’s mem-
brane.® In the present study, although separation of
RPE from Bruch’s membrane in the macular area was
not seen at presentation, 3 of 13 patients (23.1%)
subsequently developed this finding during follow-
up. In these 3 patients, hyperreflective signals at the
RPE levels were observed before the development of
separation of RPE from Bruch’s membrane. In add-
ition, some patients showed hyperreflective bands
above the RPE. Using a murine model of primary IOL,
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