3 fERI 3 OMEEHARBER
SV ERRFCIL, KR ORI R A B LA % P 5 MR 4,
LR AT AIA BT,

AR, SCRES REMNBIRO MBI A S KT, AR
71 (1.5X4+0.50DCcyl—1.25D Ax130°) (2% L 7-.

(E®I 3) 56 1%, itk

BUwRHE © 1AM 2 S oEROFT M, Bk S8, 1
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%M H RT3 % bk LR w720 2008 4E 3 H Y & /42
ZL7.

B REHRAT AL - 319713401 0.3 (0.8 X +2.75DCcyl—5.00D
Ax10°), %R 0.6 (0.7X +1.75DCcyl—0.50D Ax130°), HE
JE3AR 12mmHg, AR 14mmHg. ARV ERES I,
REDOIRIGRE AR AE Y, cell 4+ DI %, HHE
KR LNTA, MABRKIIALNE -7 (M3). AARED
EICHP B E, BRICREFTRIIASR 257, W
BBROAICERIEEA SN, ABRMERETIZBIRTE
TZRLTW, A704 FABICERT 2 I ERAL &
D ANVRZEEFEG, RIFEAKZ IR L FBEIC PCR 2347 L
72458, HSV-1 DNA #'1.3X10"copy/m!/ & &2 ¥ — ¥k
Hahi.

FE  WEET Y20 VIRKEE L HSE, Ry RSV
FHRY H 4 1% BAG L7228 BIRREBAHEAGBIE L2720,
7Y 78EN1,000mg/HONRERGE L E ALK
|l Rl ICABE, RS, BRI O MBI
<, AT (1.0X+1.50DCTcyl—0.75D Ax110°) (2t
Byt

o = ®
HHRANRAY A )V R (HSV) 130G 12 = L 2
HUOI, i, SR R, R, AR R LT
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WAHRIZEDPHESINTWAEY, HSVIZE FEF 2filiic kb
FHFEET ISR IE AP D 7 £V 2 ST L s O L R
CHEGE, b LU RIS KRS 5 7 4 LV 20 LIC &
D, IRBRZE, ARSI, MKk (EReR, R, WER),
MHERETT R, MBS L) B, MR ERMES, At REEE
EVo KB X VD ERITEELZFEEAY A VAT 5.

SO 3FEFITIX, MR EMAROFRE B O @
TEEEETHY, 361 2 FUCEIRE & B A D F LG,
FBARART 2 2PN A SN 72A5, MK L MR I3RGE
HZH LN D572 HSV ML ERAK SR THRIMY 2 M -
RN R ENASNR L, FIREOBIRE %S
YR OY;4, Posner-Schlossman JEBERE (PSS) 2 & & D
EHARETH ), FEAHOL 0 ETICRENELE S
SNTVBIENRSEVLHfEHlEh .

Van der Lelij 57 13MC M 2 £ BABHKREIZA SR
TVWHREERHREE)BRERBE I 4P 24 ZORTFE K%
PCR 7 13RS THRE L 725 8, 20 4 23HSV, 4428
VZVEEZ DN EHMELTWS. ZOHETIE 90%IZH]
ELEABAROLN, 2% XABMEIETFTLTEY, 20%id
LBF PSS LEZBW STz SEO 3HH 26T HIE -
ADBALNTEY, KIRMEOILE TS TRITERE A S
NHEITE, BBPICARRED %  TH AR &G % 5t
I LERH D EBbN. SEO 3 FEFTIZLHE TR
BETLTED, RIBSFEMICABIREIIASNE D 7258
B AT B BN TALRZAY £ L ZARERILL TV
WA E Z 57, HSV R VZV I & 2B EMMARIC L
DICRER I —RMNICRIEREY AFGBLTH S MBIT 5 2
ENRSZVEINTEY, SHOIEFTS, Bl SHAL
NABI & 2B R ERIAT DN D o 727 S IR EHHHS
HBLL Tz ietEdsdh 5 & Bbhi.

PR & Y PSSITIEANVRZAERDOBGAR ST W 575,
Yamamoto 5¥ i3 HRYEICEEEE DML ER A2 2 0F 5 BIRE
FVE% < VB L PSS &l & M AEBI DRI BE K 2 $REL L
HSV, VZV, CMV X3 % PCR ##ifF L, HSV DNA 23
BETH oL HELTVAE. BEOWL D22DHMED LS
2%, PSS EiBo K IR DU ERAL %5 5 CMV DNA
R CMV FERPMEIRIBENBEZ EHH S, b IZRER
EOLVRBEANIA LN, BERHORIRE 2045 KR
HEMRGREZHA, HSV, VZV, CMV 2 EDOANLRZ
B2 SHICBWTBETILENHL BN,

FHLY I, 1999 FEH 5 2007 EOMICUR 2B LR
EVBEREE 100 FIASMAEZIRML, & FALRZY
ANV 1A 5 8EID DNA % PCR THRAT L 724 % Hiis
LTED, ABHEZMEC HSVIIEERMALEEZZ SN
7HEFIH 2 B1THSV DNA 2 BtETH 0, VZV LB EMAE
REZEZ BN 16 B 10 BT VZV DNA 2SBtETH - 7.
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D, WBAFICYAVABBRBENCL, ABRELEDL
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0, ABAKFICYAVAPRESNRTVOTREVWIER
FoT (WA
HSVILEEMELDORER, 7T 270Erenss s
EneEvolefir 4 VAEORR, &F%kEFERE L5,
FEB] 1 EHEH 3 TR AT U4 FIEROATIIREET, 27
O FERETEREREOSHE I, ~AVRAMIIHERE
HEEEZDLENHLERDNE. 2, By 4 VAED
BEHE, IEFI 3 TREM T A NV AEOBRITRE STy
FBHRZLL, WIRZRBLZE ZAREBEALNL. AR
AMICR AL TR, EACL > TEIRY A VARIZEHR
BHZTTRAREFRBET2LENSLLEZ SR
BEXYRIREOBREZ S B EREROENRE L
LT, AERERIIBEREL EDONVARAY 4 VA
RTRMR TS HSV LB EMRBREEZ Z2LENSH L L
Bhhi.
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Diagnosis of Intraocular Lymphoma by Polymerase
Chain Reaction Analysis and Cytokine Profiling of
the Vitreous Fluid
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Abstract

Purpose: To determine whether a diagnosis of intraocular lymphoma (10L) can be made using a com-
bination of polymerase chain reaction (PCR) analysis to detect gene rearrangement of immunoglobulin
and cytokine concentrations in the vitreous fluid.

Methods: Vitreous samples from 22 patients with clinically suspected TOL and ten control patients with
acute retinal necrosis or cytomegalovirus retinitis were examined by PCR analysis and cytokine measure-
ments. Genomic DNA was extracted from the cells in the vitreous, and the immunoglobulin heavy chain
{IgH) gene was amplified by two PCR procedures: (1) microdissection and PCR to detect IgH gene
rearrangement and (2) qualitative PCR to detect JgH VDI gene rearrangement. The supernatants of
the vitreous samples were used for enzyme-linked immunosorbent assay to determine interleukin (1L)-10
and 1L-6 levels.

Results: PCR examinations detected IgH rearrangement in the vitreous in 21 of the 22 10L patients
(95.5%) and in none of the ten control patients. Elevated IL-10 concentrations (>100 pg/ml) and the
IL-10/1L-6 ratio (>1.0) were positive in 18 of the 22 JOL patients (81.8%), but negative in all of the
control patients. Sensitivity, specificity, positive predictive value, and negative predictive value of PCR
for the diagnosis of TOL were calculated to be 0.955, 1.060, 1.000, and 0.909, respectively, and those of
the cytokine concentration assay to be 0.818, 1.000, 1.000, and 0.714, respectively. When both the intra-
vitreal cytokine assay and PCR analysis of the vitreous samples are used, as well as diagnostic criteria
of IOL defined as a positive outcome from one of the two assays together with clinical signs, the sensitiv-
ity and specificity of the criteria were 1.000.

Conclusions: A combination of PCR assay to detect gene rearrangement of IgH and cytokine profiling
(IL-10 and IL-6) is extremely useful for the diagnosis of intraocular lymphoma. Jpn J Ophthalmol
2009:53:209-214 © Japanese Ophthalmological Society 2009

Key Weords: 1L-10, immunoglobulin gene rearrangement, intraocular lymphoma, polymerase chain
reaction, vitreous fluid

Introduction affects the retina, choroid, vitreous, or the optic nerve.”
IOL. is considered to be a subtype of primary central nervous
Intraocular lymphoma (IOL) is a high-grade malignant system lymphoma (CNS lymphoma). When TOL is diag-
non-Hodgkin lymphoma most often of a B-cell type that nosed and no CNS lesions are detected, the condition is
referred to as primary I0OL. In addition, IOL can occur as
Received: July 13,2008 / Accepted: January 14, 2009 ~ secondary lesions following systemic lymphoma and is then
Correspondeng:e and reprint reguests 'to: M{mabu Mo;:hizukn referred to as metastatic 10L. Histopathoiogically, most
Department of Ophthalmology & Visual Science, Tokyo Medical and [OLs are classified 2 rdine to the World Health Oreani
Dental University Graduate School of Medicine, 1-3-45 Yushima, " arc c"f"s L accoraimg to t’, or ca . rgant-
Bunkyo-ku, Tokyo 113-8519, Japan zation Classification for Hematologic and Lymphoid Neo-
e-mail: m.manabu.oph@tmd.ac.jp plasms as diffuse large B-cell lymphomas.
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Clinically, IOL is commonly found in elderly patients
with a nonspecific corticosteroid-resistant uveitis. At the
initial presentation, 1OL exhibits signs and symptoms very
similar to uveitis and is often treated with corticosteroids.
Diagnosis of IOL cannot be made on the basis of clinical
signs and symptoms. Furthermore, cytological diagnosis
using vitreous samples is often negative, in part because of
poor biopsy samples. Polymerase chain reaction (PCR) has
been used examine monoclonal rearrangements of immu-
noglobulin heavy chain (Jg#) in B-cell lymphoma,*® and
the interleukin (IL)-10 concentration™ and the IL-10/1L-6
ratio” in ocular fluids have also been used. Although many
reports”" support the value of these diagnostic investiga-
tions, some studies have reported false-positive or false-
negative results from these diagnostic tests for IOL.”

The aim of the present study therefore was to determine
whether a combination of these two investigational tests of
vitreous biopsy samples could be used for the diagnosis of
IOL.

Materials and Methods
Subjects

Vitreous fluid samples from 22 patieats with clinically sus-
pected TOL and ten controfs with acute retinal necrosis
{ARN) (seven patients) or cytomegalovirus retinitis (three
patients) were examined between 2000 and 2007 at Tokyo
Medical and Dental University Hospital. IOL. was clinically
suspected in a patient when either vitreous opacities or
subretinal white lesions with unknown etiology or with sys-
temic lymphoma/CNS lymphoma were observed, and when
all routine diagnostic laboratory tests for uveitis were nega-
tive. As for the ten control patients, all had active intraocu-
lar inflammation at the time of sampling. An aliquot
(0.8-1.0 ml) of vitreous fluids was collected at the beginning
of the vitrectomy.

Informed consent was obtained from each patient before
the sample collection. The research followed the tenets of
the Declaration of Helsinki, and the Institutional Ethics
Committees of Tokyo Medical and Dental University
approved all study protocols.

Cytological Examination

Specimens were centrifuged at 7280 g for 8 min at 4°C. The
cell pellet was then resuspended in fresh RPMI-1640
medium, cytocentrifuged for 10 min, and placed directly
onto a gelatinized slide. Giemsa- and Gram-stained slides
were prepared and examined at the Pathology Department
of our hospital. The results of the cytological examination
were classified according to Papanicolaou classes I-V.

Jpn J Ophthalmol
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Polymerase Chain Reaction for 1gH Gene
Rearrangement

Immunoglobulin heavy chain (Jg/) gene rearrangement of
B-cell lymphoma in the vitreous fluids was examined using
two independent PCR assays: (1) gene rearrangement by
microdissection and PCR and (2) JgH VDI gene rearrange-
ment by qualitative PCR.

Microdissection was performed by Chi-Chao Chan at the
Laboratory of Immunology of the National Eye Institute
(NEI) in the United S tates as follows. In brief, atypical cells
with large nuclei were identified under a light microscope
in paraffin sections stained with H&E. The histologic area
of interest on the slide was gently scraped with a 30-gauge
needle until the selected cells were detached from the tissue
section. DNA was extracted from the microdissected cells,
and PCR was performed as previously described.™™” The
search used primers for the third framework (FR3A), the
second framework (FR2A), and the complementary deter-
mining region 3 (CDR3) of the Vy; region. Independently,
we also performed a conventional qualitative PCR for diag-
nosis of IOL at our laboratory. The primers for the IgH
VDJ gene and the PCR conditions, described previously,™
differed from those used at NEIL The products were sub-
jected to PCR in the presence of the primers (1 pmol),
200 mM deoxynucleotide triphosphates, and 2.5 U of Tag
polymerase in a buffer containing 50 mM KCI and 1.5 mM
MgCl.. Samples were subjected to 40 cycles of amplification
consisting of denaturation for 1 min at 94°C, annealing for
1 min at 55°C, and polymerization for 1 min at 72°C. As a
positive control, Raji cell lines (Burkitt lymphoma cells)
were used. The PCR products were analyzed by 10% poly-
acrylamide gel electrophoresis and ethidium bromide stain-
ing. All vitreous samples were tested for the presence of
B-actin as an internal control.

The PCR results for IgH gene rearrangement were taken
as suppartive of the diagnosis of IOL when either microdis-
section and PCR at NEI (FR3A, FR2A, or CDR3 gene) or
PCR at our Jaboratory (VDJ gene) was positive.

Enzyme-Linked Immunosorbent Assay for
Measurement of I1.-10 and 11.-6 in the Vitreous

Using the supernatants of the vitreous samples, we deter-
mined the concentrations of IL-6 and IL-10 using enzyme-
linked immunosorbent assay (ELISA) kits (R&D Systems,
Minneapolis, MN, USA). A minimum of 30 pl of each
diluted vitreous sample was used for the ELISA assay.
Samples were stored at ~80°C until use, and cytokine assays
were performed on freshly thawed samples.

The cytokine assay of the vitreous fluids of the IOL
patients was taken as supportive of the diagnosis of 1QOL
when IL-10 concentrations were >100 pg/mi and the IL-10/
[L-6 ratio was >1.0.
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Diagnostic Values of IgH Gene Rearrangement and
Cytokine Assay of the Vitreous Samples

Sensitivity, specificity, positive predictive value (PPV), and
negative predictive value (NPV) of the detection of IgH
gene rearrangement by PCR and of the cytokine assay of
the vitreous samples were calculated from the clinical
data.

Statistical Analysis

Statistical analysis was performed using the Mann-Whitney
U test. Statistical significance was set at P < 0.05.

Results
Clinical Features

The clinical characteristics of the patients are summarized
in Table 1. All patients had clinically suspected 10L with
retinal or vitreous lesions, and in all patienis uveitis was
clinically excluded. Of the 22 IOL patients, 13 had primary
TOL. limited to the eyes at the time of diagnosis and no evi-
dence of CNS, systemic, or spinal cord lymphoma; two had
CNS iymphoma (cases 14 and 15); seven had metastatic
10L with lymphoma in organs other than the CNS. All
metastatic {OL patients and CNS lymphoma patients had
been previously diagnosed as having lymphoma in the
respective organs when they came to our clinic.

Table 1. Intraocular lymphoma clinical details
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Cytological Examination of Patients with 10L

Almost all of the vitreous samples of patients with sus-
pected 10L were submitted to the Pathology Unit of our
hospital for cytological examination. Of the 20 IOL patients,
only four (20%) were histopathologically diagnosed as
having lymphoma (class V}; most were classified as class 11
or 111 (Table 2). The details of the diagnostic examination
based on the vitreous samples are summarized in Table 2.
Most samples were defined as class III {19/28, 68%),
with four samples defined as class II {14%). and the one
remaining sample as class IV (only 4%). In one patient
(case 17 in Table 2), no cells were detected in the samples.
Although case 7 was classified as primary 10L, the patient
did not undergo cytological examination at the first evalua-
tion because the patient had been clinically diagnosed as
having ARN.

IgH Gene Rearrangement Detected by PCR of the
Vitreous Samples

PCR to detect JgH gene rearrangement was carried out
at either NEI or our laboratory in Tokyo in 22 patients
with suspected IOL and ten control patients (Table 2).
Ighl gene rearrangements (VDI FR3A, FR2A, or CDR3)
were detected in 21 of the 22 patients with suspected
IOL (95.5%). In only one patient (case 8 in Table 2) was
IgH gene rearrangement negative according to the PCR
assays at both NEI and our laboratory. On the other
hand, in none of the ten patients with ARN or cytomega-

Age Primary Qcular lesions at initial CNS
Case (vears) Sex organ Diagnosis presentation involvement Current status
1 69 F Eye Primary IOL Vitreous & retina Yes Deceased
2 79 F Eye Primary IOL Vitreous No Alive
3 62 F Eye Primary IOL Vitreous & retina Yes Deceased
4 76 F Eye Primary 10L Vitreous & retina Na Alive
5 57 M Eye Primary 10L Vitreous & retina Yes Deceased
6 70 M Eye Primary IOL Retina No Alive
7 56 M Eye Primary IOL Vitreous & retina Unknown Unknown
8 82 F Eye Primary IOL Retina No Alive
9 78 M Eve Primary IOL Vitreous & retina No Alive
10 73 F Eye Primary IOL Vitreous No Alive
11 73 F Eye Primary 10L Retina No Alive
12 56 F Eye Primary 10L Retina Yes Deceased
13 70 M Eye Primary 1OL Vitreous No Alive
14 69 M Brain {CNS) Primary 1OL Vitreous & retina Yes Deceased
15 66 M Brain {CNS) Primary IOL Vitreous Yes Alive
16 82 F Pharynx Metastatic IOL Vitreous No Alive
17 86 F Neck Metastatic IOL Vitreous & retina Yes Deceased
18 45 M Appendix Metastatic I0L Vitreous No Alive
19 67 M Stomach Metastatic 1OL Vitreous No Alive
20 38 F Breast Metastatic IOL Vitreous Yes Deceased
21 87 M Head Metastatic IOL Vitreous & retina Yes Deceased
22 3 M Testis Metastatic IOL Retina No Alive

Patients 1 to 15 had primary 1OL, including CNS lymphoma. Patieats 16 to 22 had metastatic IOL.

IOL, intraccular lymphoma: CNS, central nervous system.
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Table 2. Vitreous fluid examinations of patients with intraccular lymphoma and in controls

ELISA (R/L) ELISA (RL) PCR (R/1.) PCR (R/L)
Cytology IL-10/1L-6
Case Diagnosis Source  (R/L}  IL-10 {pg/ml) IL-6 {pg/ml) ratio Microdissection & PCR  JgH VDI rearrangement
1 Primary IOL VF 331 5000 50 100 (+) nd
2 Primary IOL VF I <10 <10 - (+) )
3 Primary IOL VF I 1075 20 34 (+) (+)
4 Primary IOL VF  1llb 15000 70 214 (+) ()
5 Primary IOL VF 1V 24080743479 1129871245 2/35 nd / nd (+) 1 (+)
6 Primary IOL VF 11 33 61 0.5 nd (+)
7 Primary TOL VF  nt 2364 387 6 nt (+)
8 Primary 1OL VFE 1 1233 148 8 nt nd
9 Primary 1OL VF Hi/v 19237138 371 <10 52714 ot/ nt (-+)} / nt
10 Primary 10L VF IV /I 19/172 31430 446 ) (=Y 7 (+)
11 Primary IOL VF V /il 3395 1238 18917144 272 nt/ nt ()7 (+)
12 Primary 1OL VF I 250 50 N -} +)
13 Primary TOL VE I 348 5 70 nt (+)
14 Primary IOL VF I/ 82 /<10 <10/ <10 §/~ nt (+Y7(~)
15 Primary 1OL VF ¥V 4643 187 30 nt (+)
16 Metastatic IOL. VF  1llb 2053 12 171 nd {(+)
17 Metastatic IOL  VF nd 16000 1050 15 (+) nt
18 Metastatic JOL VF I 1680 119 14 nt (+)
19 Metastatic IOL  VF  JII/ 11 126 /207 201 7 113 06/18 (~)/nt (+)/ (+)
20 Metastatic I0L. VF  {IIb/ Y 4707 64 15746 31714 ()i (=} (=) 7 (+)
21 Metastatic IOL  VF 11/ 1ib 3807580 2507350 15717 (Y7 (=) {(+}/(+)
22 Metastatic IOL. VF  1I 508 733 0.7 ) (+)
23 ARN VF 90 1080 0.1 nt )
24 ARN VF nt 764 956 0.8 nt ()
25 ARN VF  nt 172 22759 0.01 nt )
26 ARN VF  nt 122 660 0.2 nt {-)
27 ARN VF ot 375 24404 0.02 nt ()
28 ARN VE  nt 201 1833 0.1 nt -
29 ARN VF nt 188 834 0.2 nt (-)
30 CMVR VF nt <10 8§74 0 nt ()
31 CMVR VF I <10 12929 0 nt nt
32 CMVR VF  at <10 724 0 nt nt

The cytology results were classified according to the Papanicolaou classes 1-V. Microdissection and PCR detected the fgH rearrangement

gene in FR3A, FR2A, and CDR3.

PCR for B-cell lymphoma was also performed using specific primers for JgH VDJ rearrangement.

ELISA, enzyme-linked immunosorbent assay; PCR, polymerase chain reaction; IL, interleukin; nd, no decision (due to lack of sufficient
sample volume, insufficient cell number. or negative B-actin internal control); nt, not tested (due to limited tissue); ARN, acute retinal necrosis;
CMVR, cytomegalovirus retinitis; VF, vitreous fluid; ARN, acute retinal necrosis,

lovirus retinitis, was IgH gene rearrangement detected by

PCR.

I.-10 and 11.-6 Concentrations in the Vitreous

Samples

The intravitreal concentrations of IL-10 and IL-6 in the IOL
patients and the control patients with ARN and cytomega-
lovirus retinitis are summarized in Table 2. The mean con-
centrations of 11.-10 and IL-6 in the 30 vitreous samples of
the 22 IOL patients were 4187 £ 1696 pg/ml and 617 £
377 pg/ml, respectively. On the other hand, the mean con-
centrations of IL-10 and IL-6 in the ten vitreous samples of
the ten control patients were 181 + 75 pg/ml and 6705 £
3053 pg/ml, respectively. In the patients with IOL, the IL-10
concentrations were significantly higher than those of 11.-6
(P =0.0006), whereas in the control patients, the 1L-6 con-

centrations were significantly higher than those of 1L-10
(P = 0.0003). The IL-10/IL-6 ratio was >1.0 in all but three
of the patients with IOL (cases 2, 6, and 22), whereas it
was <1.0 in all of the control patients.

Eighteen of the 22 (81.8%) patients with suspected 10L
met the criteria of a cytokine profile supportive of the diag-
nosis of IOL, that is, IL-10 concentration >100 pg/ml and
[L-10/11.-6 >1.0. On the other hand, none of the ten control
paticnts met the criteria.

Diagnostic Parameters of 1gH Gene Rearrangement
and Cytokine Profiling of the Vitreous

The diagnostic parameters of sensitivity, specificity, PPV,
and NPV of the molecular examinations (Jg/H gene rear-
rangement by PCR) for the diagnosis of IOL were calcu-
lated to be 0.955, 1.000, 1.000, and 0.909, respectively. The
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sensitivity, specificity, PPV, and NPV of the immunological
tests (IL-10 >100 pg/mi and IL-10/IL-6 >1.0) in the vitreous
were calculated to be 0.818, 1.000, 1.000, and 0.714, respec-
tively. If we define the diagnostic criteria for IOL as a
positive outcome in one of the two assays (intravitreal cyto-
kine assay and PCR) together with clinical signs, all of our
22 patients with suspected IOL could be diagnosed as
having IOL and all fen control patients as not having 10L,
indicating that the sensitivity and specificity of the criteria
were 1.000.

Discuassion

The aim of the present study was to determine whether a
molecular examination detecting the /gff gene rearrange-
ment by PCR and an immunological test measuring the
1L-10 and IL-6 concentrations in the vitreous fluid provide
supportive evidence for the diagnosis of 10L. The data
clearly showed that both the molecular examination and the
immunological test were diagnostic of I0L, as demonstrated
by the high values of sensitivity, specificity, PPV, and NPV
of each investigation and of the combination of the two. In
_addition, positive criteria from either the molecular exami-
nation or the immunological test gave extremely high values
for the diagnostic parameters.

In the present study, we used two independent PCR
methods to detect fgH gene rearrangement: (1) microdis-
section and PCR to detect the FR3A, FRZA, or CDR3
genes and (2) conventional PCR to detect the VDJ gene.
Because the primers and probes used in the two methods
differed, we speculated that use of the two molecular inves-
tigations would increase the possibility of detecting IgH
gene rearrangement than would use of a single PCR assay.
A discrepancy was found in the PCR results between the
two assays in some patients with suspected IOL, which was
due in part to the differences in the methods used. However,
a combination of the two PCR assays was useful in the
diagnosis of IOL. IgH gene rearrangement was not detected
by either PCR method in only one patient (case 8), but the
patient had a high concentration of 1L-10 (1233 pg/ml) and
a low concentration of 1L.-6 (148 pg/ml}, and an IL-10/IL-6
ratio of 8. In addition, this patient had clinically suspected
IOL with multiple retinal exudates, and uveitis was clini-
cally excluded.

With regard to the immunological testing of the vitreous
fluid, all but one of the patients with suspected IOL (case
2) had detectable levels of IL-10 in the vitreous, In most of
the patients with suspected 10L,, the IL-10 concentration in
the vitreous was very high, but in two patients (cases 6 and
14), it was <100 pg/ml. In three of these patients {cases 2,6,
and 14), the molecular investigation yielded positive results
in that IgH gene rearrangement was detected by PCR. The
1L-10/1L-6 ratio was >1.0 in all but three of the patients with
suspected 1OL (cases 2,6, and 16). In the three patients with
TL-10/IL-6 <1.0, the molecular test was also positive. In the
control group, I1.-10 was detectable in the vitreous in many
patients, especially in all seven of the patients with ARN.

213

However, the concentration of IL-6 in the vitreous was
much higher than that of JL-10 in all of the IOL patients,
and the IL-10/IL-6 ratio was <1.0 in all control patients.
Ongkosuwito et al.” previously reported the cytokine pro-
files in the ocular fluids of 44 eyes with infectious uveitis.
They found increased 11.-6 levels in 44 control eyes and 43
eves with infectious uveitis. Moreover, they detected IL-10
in ten eves with ARN and 13 eyes with toxoplasmosis, but
in only three control samples. As reported by many inves-
tigators,”®" primary IOL is strongly associated with an IL-
10/11.-6 ratio >1.0.

The present molecular and immunological data suggest
the following: (1) IgH gene rearrangement in vitreous cells
can be negative in some IOL patients; (2) low or undetect-
able levels of 1L-10 in the vitreous or an IL-10/IL-6 ratio
<1.0 can be detected in some IOL patients; and (3) high
1L-10 concentrations in the vitreous can be detected in
some uveitis patients such as ARN patients. Thus, the data
in the present study, together with those of many previous
studies,™% indicate that one cannot make a definite
diagnosis of IOL on the basis solely of molecular investiga-
tions or solely of immunological tests of vitreous samples.
In this study, therefore, we analyzed the values of four
diagnostic parameters for the molecular investigation, the
immunological test, and the combination of the two. We
used the following criteria as results supportive of the diag-
nosis of 10L: (1) detection of IgH gene rearrangement by
either of two PCR assays in the molecular investigation
and (2) 1L.-10 >100 pg/mi or IL-10/IL-6 >1.0 in the immu-
nological test. Although the sensitivity, specificity, PPV,
and NPV of the molecular investigation alone were (.955,
1.000, 1.000, and 0.909, respectively, and those of the immu-
nological test alone were 0.818, 1.000, 1.000 and 0.714,
respectively, and considered to be high, a positive outcome
from one of two assays (IgH gene rearrangement by PCR
and cytokine assay of the vitreous sample) gave much
higher values for the diagnostic parameters: 1.000 for all
four parameters. In the clinical situation, we need to make
difficult decisions based on the diagnosis as to whether
patients with suspected IOL should be treated with intra-
ocular and systemic chemotherapy, which are very inva-
sive. Therefore, the diagnosis should be as accurate as
possible. ;

In conclusion, on the basis of a molecular investigation
to detect IgH gene rearrangement and immunological
testing to measure IL-10 and [1L-6 in the vitreous, a patient
who has the intraocular signs of suspected I0L and positive
results from the molecular investigation and from the
immunoclogical testing of the vitreous sample must be con-
sidered as having IOL, and the treatment strategies should
be decided accordingly.

Acknowledgments. We wish to thank Dr. 8. Horie, Dr. Y. Futagami,
and Mrs, I Yamamoto for their technical assistance within our hospi-
tal. We greatly appreciate the microdissection and PCR test conducted
by Dr. Chi-Chao Chan {Laboratory of Immunology, National Eye
Institute, USA). This work was supported by Grant-in-Aid for Young
Scientists (B) 18791263 from the Ministry of Education, Culture,
Sports, Science and Technology, Japan.

—102—



References

. Coupland SE, Heimann H, Bechrakis NE. Primary intraocular

lymphoma: a review of the clinical, histopathological and molecu-
lar biological features. Graefes Arch Clin Exp Ophthalmol
2004:242:901-913.

. Char DH, Ljung BM, Miller T, et al. Primary intraocular lym-

phoma (ocular reticulum cell sarcoma) diagnosis and management.
Ophthalmology 1988;95:625-630.

. Peterson K, Gordon KB, Heinemann MH, et al. The clinical spec-

trum of ocular lymphoma. Cancer 1993,72:843-849,

. Shen DF, Zhuang Z, LeHoang P, et al. Utility of microdissection

and polymerase chain reaction for the detection of immunoglobu-
lin gene rearrangement and translocation in primary intraccular
lymphoma. Ophthalmology 1998;105:1664-1669.

- Miyanaga M, Kiyosawa M. Takase H, et al. Microdissection and

gene rearrangement analysis of paraffin-embedded specimens of
orbital malignant lymphoma. Jpn J Ophthalmol 2004;48:123-127.

. Yokota M, Takase H, Imai Y, et al. One case of intraocular malig-

nant lymphoma diagnosed by immunoglobulin gene rearrange-
ment and translocation, and IL-10/IL-6 ratio in the vitreous
fluid. Nippon Ganka Gakkai Zasshi (J Jpn Ophthalmol Soc)
2003;107:287-291.

. Chan CC, Whitcup SM, Solomon D, et al. Interleukin-10 in the

vitreous of patients with primary intraocular lymphoma. Am J
Ophthalmol 1995;120:671-673.

. Whitcup SM, Stark-Vancs V, Wittes RE, et al. Association of

interleukin 10 in the vitreous and cerebrospinal fluid and primary

—103—

10.
11

15.

16.

Jpn J Ophthaimol
Vol 53: 209-214, 2009

central nervous system lymphoma. Arch Ophthalmo! 1997:115:
1157-1160.

. Coupland SE, Hummel M, Miiller HH, et al. Molecular analysis of

immunoglobulin genes in primary intraocular lymphoma. Invest
Ophthalmol Vis Sci 2005;46:3507-3514.

Merle-Beral H, Davi F, Cassoux N, et al. Biological diagnosis of
primary intraocular lymphoma. Br J Haematol 2004;124:469-473,
Coupland SE, Loddenkemper C, Smith JR, et al. Expression of
immunoglobulin transcription factor in primary intraocuar lym-
phoma and primary central nervous system lymphoma, Invest
Ophthalmol Vis Sci 2005:46:3957-3964.

. Akpek EK, Maca SM, Christen WG, et al. Elevated vitreous inter-

leukin-10 level is not diagnostic of intraocular-central nervous
system lymphoma. Ophthalmology 1999:106:2291-2295.

. Zhuang Z , Bertheau P, Emmert-Buck MR, et al. A microdissec-

tion technique for archival DNA analysis of specific cell popula-
tions in lesions <1 mm in size. Am J Pathol 1995;146:620-625.

. Chhanabhai M, Adomat SA, Gascoyne RD, et al. Clinical utility

of heteroduplex analysis of TCR gamma gene rearrangements in
the diagnosis of T-cell lymphoproliferative disorders. Am J Clin
Pathol 1997;108:295-301,

Ongkosuwito JV, Feron EJ, van Doornik CE, et al. Analysis of
immunoregulatory cytokines in ocular fluid samples from patients
with uveitis. Invest Ophthalmol Vis Sci 1998:39:2659-2665.
Beahring IM, Androudi S, Longtine JJ, et al. Analysis of clonal
immunoglobulin heavy chain rearrangement in ocular lymphoma.
Cancer 2005;104:591-597.



Jpn J Ophthalmol 2009;53:486-489
© Japanese Ophthalmological Society 2009

DO 10.1007/510384-009-)698-2

CLINICAL INVESTIGATION

Prophylactic Vitrectomy for Acute Retinal Necrosis
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Abstract
Purpose: To evaluate the efficacy of prophylactic vitrectomy for acute retinal necrosis.

Methods: The clinical charts of 17 patients (18 eyes) with acute retinal necrosis and no retinal break or
rhegmatogenous retinal detachment (RRD) were retrospectively analyzed for the efficacy of prophylac-
tic vitrectomy. The retinal necrotic lesions at the initial presentation were classified into three groups
according to the lesion site as described by Holland: zone 1 (posterior pole; s = 3), zone 2 (midperiphery;
n = 12), and zone 3 (periphery: nn = 3). All patients were treated with intravenous antiviral therapy. Three
zone 1 eyes and eight zone 2 eyes underwent prophylactic vitrectomy. Four zone 2 eyes and three zone
3 eyes did not receive prophylactic vitrectomy.

Results: All zone 1 eyes developed RRID despite prophylactic vitrectomy. Among the 12 zone 2 eyes,
eight of the eyes that underwent prophylactic vitrectomy did not develop RRD, whereas three of the
four zone 2 eyes without prophylactic vitrectomy developed RRD. All zone 3 eyes were cured with only
antiviral medication.

Conclusions: Prophylactic vitrectomy is effective in preventing the development of RRD in eyes where
necrotic lesions do not extend beyond the midperiphery (zone 2). Jpn J Ophthalmol 2009:53:486-489

© Japanese Ophthalmological Society 2009
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Introduction

Acute retinal necrosis (ARN) is necrotizing vaso-occlusive
retinitis caused by the human herpes viruses.”” Although
antiviral medication is effective against necrotizing retinitis,
ARN may be complicated by the development of rheg-
matogenous retinal detachment (RRD), which is a major
contributing factor to a poor visual prognosis.”"*"
Treatment with prophylactic photocoagulation in com-
bination with antiviral medical therapy for ARN has
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Department of Ophthalmology and Visual Science, Graduate School
of Medical and Dental Sciences, Tokyo Medical and Dental University,
1-5-45 Yushima, Bunkyo-ku, Tokyo 113-8549, Japan
e-mail: sugamoto@hotmail.com

decreased the incidence of RRD to 0%, 17%.” and 35%,”
considerably lower incidences than those in untreated
patients (50%-75%).' Recently. a case in which prophylac-
tic vitrectomy during ARN effectively prevented the devel-
opment of RRD was reported.”

Here, we report the results of prophylactic vitrectomy
performed during the inflammatory phase of ARN in con-
junction with antiviral treatment compared with antiviral
treatment alone.

Subjects and Methods

The records of patients with ARN at Tokyo Medical and
Dental University Hospital between January 1998 and Sep-
tember 2006 were studied. Eyes with RRD due to ARN at
the initial presentation were excluded from the study. A
total of 18 eyes of 17 patients (11 men and 6 women)
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between the ages of 17 and 81 years (mean age, 49 years)
was studied. The follow-up period ranged from 3 to 80
months (mean follow-up, 30 months).

All patients were diagnosed with ARN on the basis of
following ocular findings: moderate anterior uveitis with
small or medium size mutton-fat keratic precipitates, mild
to severe vitreous opacities, optic disc hyperemia, and mul-
tiple necrotizing areas of the retina.

An aliquot of aqueous humor from each patient was col-
lected for the diagnosis of pathogenic viruses, conducted
using qualitative multiplex polymerase chain reaction
(PCR). In those patients who had had vitrectomy, virus
loads were examined by real-time PCR. The details of our
PCR methods are described elsewhere.™

Immediately after the diagnosis of ARN, our standard
antiviral medical treatment, that is, intravenous acyclovir
(15 mg/kg, three times daily), oral prednisolone (40 mg
daily), and oral aspirin (100 mg daily), was administered.
Medical treatment continued for at least 2 months. Beta-
methasone sodium phosphate, levofloxacin, tropicamide,
and atropine sulfate were also applied topically to the
affected eyes.

The eyes were classified according to Holland’s classifi-
cation for cytomegalovirus retinopathy” according to the
site of the retinal necrosis as follows: zone 1, extending to
the posterior pole area from the ora serrata, the posterior
pole within 3000 pm (about 2 disc diameters) of the fovea
(approximately the area enclosed by the major temporal
vascular arcades) or 1500 pm from the margins of the optic
nerve head (n = 3); zone 2, extending anteriorly from zone
1 to the clinical equator of the eye, identified by the anterior
borders of the ampullae of the vortex veins (n = 12); and
zone 3, extending anteriorly from zone 2 to the ora serrata
(n=23).

Prophylactic vitrectomy during the active inflammatory
phase, based on the progression of the whitish yellow
necrotic lesion, was performed in all zone 1 eyes and in
eight of the zone 2 eyes in which the necrotic lesions were
located very close o zone 1 either at the initial presentation
or when the necrotic lesions extended to zone 1 during
antiviral medical therapy. The other four zone 2 eyes that
had necrotic lesions located farther from zone 1 and all zone
3 eyes were treated with antiviral medication only. In all
zone 2 eyes that underwent prophylactic vitrectomy, the
lesions remained in zone 2, and in all zone 3 eyes, the lesions
remained in zone 3.

Prophylactic vitrectomy was performed with a 20-gauge
three-port system, and retrobulbar anesthesia was adminis-
tered with 2% lidocaine and 0.5% bupivacaine. The perfus-
ate was sterile intraocular irrigating solution (BSS plus,
Alcon, Fort Worth, TX, USA) with acyclovir 40 pg/mi and
dexamethasone 6 ug/ml. Whenever posterior vitreous
detachment (PVD) was not present, it was artificially
induced by suction with a vitreous cutter, Triamcinolone
acetonide was used to visualize the posterior vitreous mem-
brane, and the vitreous base was carefully shaved. After
cutting of the vitreous, endolaser photocoagulation was per-
formed 360° around the anterior edge of the healthy retina
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before performing the fluid-air exchange. Silicon oil was
injected into the vitreous cavity in all cases. An encircling
scleral buckling procedure was performed in one eye
because a retinal tear was discovered during surgery. Efforts
were made to keep the crystalline lenses intact, even if there
were mild cataracts. Whenever possible, the silicon oil was
removed several months after surgery.

Results

The efficacy of the ARN treatment was evaluated based on
the incidence of RRD according to the extent of the necro-
tizing area at the initial presentation.

Zone |

Varicella zoster virus was detected in all three eyes of the
three patients with necrotic lesions in zone 1. The patients
were referred to our clinic within 13 to 16 days after disease
onset, and the best-corrected visual acuities (BCVAs) of
the three eyes were 0.1, 0.5, and 0.9 (Table 1). Immediately
after a clinical diagnosis of ARN was made, antiviral medical
therapy was initiated and a prophylactic vitrectomy was
performed in all three eyes within a few days. PVD was not
present in two eyes before the prophylactic vitrectomy, and
an artificial PVD was induced during the surgery. latrogenic
retinal breaks occurred in one eye during the surgery. RRD
developed in all three zone 1 eyes within 2 months after the
vitrectomy. Retinal breaks or holes were present at the
margin between the healthy retina and necrotic retina in all
cases. Final visual acuity ranged from hand motion to 0.04,
despite the fact that the RRD was repaired by other vitreo-
retinal surgery. Silicon oil could not be removed from any
of the eyes.

Zone 2

Among the 12 eyes of 12 patients with necrotic lesions in
zone 2, ten were considered to have surgical indications
for prophylactic vitrectomy because the necrotizing retinitis
was close to zone 1 or the eyes responded poorly to antiviral
therapy. Two of these patients refused prophylactic vitrec-
tomy and the remaining eight underwent the procedure. In
the other two eyes surgery was not indicated because the
necrotic lesions were located away from zone 1 and were
not progressive. These eyes were treated with antiviral
therapy alone.

Among the eight eyes that underwent prophylactic vit-
rectomy, PVD was not present in four eyes before the pro-
phylactic vitrectomy and an artificial PVD was induced
during surgery. latrogenic retinal breaks occurred in two
eyes during surgery.

None of the eight eyes in zone 2 that underwent pro-
phylactic vitrectomy developed RRD. In three of these,
however, the silicon oil was not removed because the
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Table 1. Profile of patients with acute retinal necrosis

Jpn I Ophthalmot
Vol 53: 486-489. 2009

Interval Interval
Lesions at between onset between Interval from
initial Initial and medication medication and SO onset to RRD  Final  Follow-up

Case Sex Age presentation BCVA  Virus (days) PV PV (days}) removal RRD  (months) BCVA  (months)

1 M 40 1 01 \VAY 14 Yes 0 No Yes 1 HM 14
2 M 4 1 0.5 VZV 16 Yes 1 No Yes 1 HM 70

3 F 60 1 09  vVzZv 13 Yes 0 No Yes 2 0.04 7
4 M 46 2 i \wAY 9 Yes 5 Yes No 0.5 12

N F 27 2 0.9  HSV2 10 Yes 6 Yes No 0.9 80

6 F 70 2 02 vzv 3 Yes 8 Yes No 0.8 11

7 M 39 2 0.05  HSV-1 3 Yes 9 Yes No 0.4 20

8 M 16 2 0.3 HSV-2 6 Yes 7 Yes No 03 30

9 M 31 2 03 vzv 17 Yes 2 No No CF 26
10 M 61 2 0.1 vzv 8 Yes 4] No No HM 21
11 F 54 2 HM VZV 12 Yes 2 No No HM 45
12 F 53 2 12 VzZV 7 No N/A N/A No 0.5 22
13 M S5 2 0.6 VZV 11 No N/A /A Yes 1 0.08 52
14 M 47 2 0.3 VZV 9 No N/A N/A Yes 4 0.1 67
15 F 81 2 CF  VzZV 18 No N/A N/A Yes 4 CF 5
16 M 46 3 12 VZV 0 No N/A N/A No 1.5 12
17 M 31 3 008 VZV 8 No N/A N/A No 1.2 9
18 M 76 3 0.04 VZV 44 No N/A N/A No 04 3

BCVA, best-corrected visual acuity; HM, hand motion; CF. counting fingers; PV, prophylactic vitrectomy: SO, silicone oil; RRD, rhegmatog-
enous retinal detachment; HSV, herpes simplex virus; VZV, varicella zoster virus; N/A, not applicable because the patients did not undergo

vitrectomy.

patients refused further surgery due to very poar vision. At
the same time, three of the four eyes in zone 2 treated with
antiviral medication alone developed RRD.

The eight eyes in zone 2 treated with prophylactic vitrec-
tomy had BCVA ranging from counting fingers or worse
(three eyes) to 0.3 or better (five eyes) (Table 1); only one
of four eyes treated with antiviral medication alone had a
BCVA of 0.4, the other three having a poor visual
prognosis.

Zone 3

Varicella zoster virus was detected in all three eyes of the
three patients with necrotic lesions in zone 3. All three were
treated only with antiviral medical therapy. The necrotic
retinal lesions did not extend into zone 2, and the eyes
did not develop RRD and had good visual prognosis
{Table 1).

Discussion

ARN is a sight-threatening disease with necrotizing retinitis
caused by the human herpes virus. Although the first line
of treatment is antiviral medication, RRD in an atrophic
retina following necrotizing retinitis is the major cause of
visual loss in this disease, and this complication occurs fre-
quently. Therefore, the treatment strategy for ARN is
aimed at preventing RRD during the clinical course of the
disease. Some studies report that either laser photocoagula-
tion of the normal retina at the margin of necrotizing

retinitis™®# or prophylactic vitrectomy™ is effective for

preventing RRD, but the efficacy of these strategies remains
controversial.

In the present study, prophylactic vitrectomy performed
during the active phase of necrotizing retinitis was effective
for preventing RRD in some eyes with ARN. Furthermore,
the data indicate that the extent of necrotizing retinitis at
the initial presentation can be used as a parameter to predict
the development of RRD following prophylactic vitrec-
tomy. Although the patients with zone 1 ARN underwent
prophylactic vitrectomy in addition to treatment with anti-
viral medication, all developed RRD within a couple of
months following vitrectomy. On the other hand, none of
the eight eyes with ARN in zone 2 that underwent prophy-
lactic vitrectomy developed RRD, whereas three of four
eyes with zone 2 ARN treated only with antiviral medica-
tion without vitrectomy developed RRD within 2 months
following initiation of medical therapy. None of the eyes
with zone 3 ARN, all of which were treated with antiviral
medication alone, developed RRD. These zone 3 lesions
did not extend to zone 2. These findings suggest that pro-
phylactic vitrectomy is effective in preventing the develop-
ment of RRD in eyes in which necrotizing retinitis is limited
to zone 2 at the initial presentation, and ARN limited to
zone 3 can be successfully treated with antiviral medication
alone. Eyes with ARN extending into zone 1, however, are
difficult to treat, and RRD may not be preventable, even
with prophylactic vitrectomy.

Although we carefully shaved the peripheral vitreous by
pressing on the sclera from the outside with triamcinolone,
RRD still occurred in all zone 1 cases within several months
following prophylactic vitrectomy, with new breaks at the
margin between the necrotic and healthy areas of the retina.
We consider that the zone 1 RRD was due to traction
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caused by the remaining peripheral vitreous. Whether or
not the lens should be removed to adequately withdraw the
peripheral vitreous is a matter of controversy. We did not
remove the lens to avoid extensive invasion caused by cata-
ract surgery together with vitrectomy during the active
inflammatory stage of the disease. When peripheral vitre-
ous remains, another option to avoid the development of
RRD is encircling buckle surgery. The zone 1 cases in the
present study were not treated by encircling buckle surgery,
and all these patients subsequently developed RRD. The
present findings suggest that encircling buckle surgery might
be a beneficial treatment for zone 1 eyes. More studies
are required to determine the best treatment strategy for
advanced ARN with necrotizing retinitis extending ‘into
zone 1.

Interpretation of the results of the present study is limited
by the small number of patients and the fact that this was a
retrospective study. The disease is not common, and few
patients with new cases with ARN present annually at this
clinic; therefore, a multicenter clinical study to evaluate the
therapeutic strategy of this sight-threatening disease is
warranted.
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HTLV-TI3A THBEEMBEOFEE Y A VA & LT
[f5€ & 72 human T-lymphotropic virus type I T
4. HTLV-1 &£ &9 % (HTLV-I uveitis : HU 721
HTLV-I associated uveitis : HAU) &3, bHETHR
APEATVERHFTHSY. ZORBIZ, ~VR2
TANARERD T 4 VAREEIE L ZR2 ), BEH
WCHRHSEZ B E T 2D T3 %<, ) Y ROBHNEEH
WEEROBPLHZEE X L TR LEZOLRTWVS. &
HEATIZBHICCDABHE T ) V7S EBRICEEL TV 5.

®HTLV-IL FOYAILZR

HTLV-1ix, CDA4RHE T V) ¥ 733k ZZER9TE F MM &
$TAHRNATANATHD. FEBEDNAICS V¥ Al
MAARENTTO Y A VA (provirus) (27 525, Kk
REERFRILES <, BRAKIIIWRBTEETDH 5 H & FHFH ik
RAVBEGIHALT B, BRI L T L oo
A3 (BRA T MFAE M : ATL) & BREMEY 4 L 2 &
BiE (HTLV-1 B FREAE - HAM 3 X 0" HTLV-I B#&
FEMREE) DRBERTHEG LD H S, HTLV-1 DREGAE
BZiE, BBRRPBALALAERERYE @SmEHLzk
FREESMON TS, BIUIHFICIE2Y, BER, 4
) 7HEE, BK, RRT 7)) AR EICREREMIR A H
L. DYETIZAM, R TEEEIFICE . REH
BELERERELOMICIIHS» 2 HEH 5.
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VEBBRMIGBRRBELTCWAZEBHIOATEY, =
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AEDWHO—DL LT, KUEDHTLV-I15EHE
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FIEFEZ OB T HRREIEL, W EFMEHEITL.
¥ &5 5 1.2X10° copies/m/ & 2 ¥ —%® HTLV-I pro-
viral DNA %% fit PCR ({ THtt & 7z,

EThsb. HEPICEEOMALEL 7L742425. f
Bo%EICHE, MIOKERLEY, BEILEICEO
WA ZADLZ DD D, HTFHRICIIBE~PEED
R&EBDH Y, REBOIKG, MER BRRK FEK
AR, OB, R—VREEXFIEITHE (@D, B
AR T O K/NMAE 2, JE5R, MEREO [, #
HERAPLHEBENRBEEWORKREE L2 LEEAS.
HBEBIMIERARAHIET 22 L b dH 5. FKREMR
EEERETIE, BLICHERLEY»S>EEERORHR
MM RE DAL EFERE, VbW 2 BRI KT <
HARAEOBHENL EEAD.

EHREFTRTROIEEZOMEFROH HTLV-]
PAMEFrRTH 5. HTLV-IFx ) 7 THLEMEEZRT.
HAMIZBRBLTwIUE, ZYTI2HBFMNRELALD
HTLV-I1 ¥ x V7 OHATIX, EHMICIZRET, #
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BREMRICLRE X ARV, 72720, HTLV-I B#JE
AL L TOREARBEACHE A2 EGHT LI LD
5. FEFHLORMKTIE HTLV-I proviral DNA O &
PCR (polymerase chain reaction) ##&%#17T->TH Y,
AR 2> & 8 2 ¥ — %@ HTLV-I proviral DNA 258 &
hhiZZHmMEiEEvweE2ohs (82).

EHZHII L 2 DREIBEEYEHITFONE. K
I ERTMHFEDOH HTLV-1HEBEZ 25 & vo T
BEHICHTLV-I R EIBERALALRTOIRERTH .
LREOBRREZICMZ T, BMOKER FFICHrasf F—
YR) BT EI LRI THB.

BES LUREB

BIEREAT O, FEORAMIZZ3EH5RGFI2LoT
BOHTHMBTA2HEBNE . BREBITLIZLDH .
B RIRE % 5% L TREBUE SRR IE T A3kt 3 5 F6As
b, ZOHE, WTFEFHZIT). REOHR - R
RENRTIR R

X 78

1) Nakao K, Ohba N, Matsumoto M : Noninfectious anterior
uveitis in patients infected with human T-lymphotropic
virus type L Jpn | Ophthalmol 33 : 472-481, 1989

2) Mochizuki M, Yamaguchi K, Takatsuki K et al : HTLV-I
and uveitis. Lancet 339 : 1110, 1992

3) Watanabe T, Mochizuki M, Yamaguchi K : HTLV-I
uveitis (HU). Leukemia 11 : 582-584, 1997

4) Sagawa K, Mochizuki M, Masuoka K et al : Immunopatho-
logical mechanisms of human T cell lymphotropic virus
type 1 (HTLV-I) uveitis. Detection of HTLV-I-infected T
cells in the eye and their constitutive cytokine production.
J Clin Invest 95 : 852-858, 1995

5) Matsuda T, Tomita M, Uchihara JN et al : Human T cell
leukemia virus type I-infected patients with Hashimoto's
thyroiditis and Graves' disease. / Clin Endocrinol Metab
90 : 5704-5710, 2005
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EDIHDFiREE

HEAMEAR RAE M AR B (X
9 HHI%R PCR 2
2 AT LD REM

PH E
(RO R RL K 2P A B S R B IF SRR 27)

i U & (C

HRBF D SR & 72 2 AR BT R &) B R ket

RAZENHD ET. FLIRSOERBEENIGTHL
VIR Y > 2SI AES FRICHE T 2 RE T, T4,
7 AN RER ST O AT X ) IRAHUR TG EK
RHOB B MEPUER (7 4 V2, M, S4d I
P l) PPEHELTHABIEAHBELTETHWEY. &
OOk TIE, RO Z2RErHWT, Zhool
EYEMR SRS B DR & 4 B % bk 2 LR B % 485812

7)== T LBWTARES AT A RBEL, L
LW E THICE ) WU REREZTI S L ERF LT
F¥. R R, RN VoIS RIS h
HLEDOTIEHET, D oRHELBH S 2T A DRI LB
ThHhHEEZFT.

FHLIE, CPALVRZAT AV R 1~8 B DL IHH R
HEME PCR (W%, < VF7L w2 APCR) £V T L%
LEHR PCR # #lA G LRI BETREY A F L5

ML, FOHEHEIC OV ToOHEZTVE LAY, &
HETE, SOTVANVATHENTH - 72k S A7 A%
ML, 7ANVZRET TR CIREETXTICHE LTw
LERDNBNRMIEDIZE AT RTEMRTE S
RV AT LEMET I EERFLTVET

PCR ® BARM 2 i TTH, ~V+F7L v 7 2 PCR
X Accuprime Taq ZFHOWTEFNFROEREN S5 4
< —% iR A LT, LightCycler TPCR # 7\ ¥ .
PCR#%, "N TV FA4E¥—TarSu—7oREHE
PCR W %A L, melting curve #7217, 4L
A% EOPFE OB Z T E T, T SE Tm fl (melt-
ing temperature, MR PEROLWI HIZEE
Lz7a—-7Il ko TEoflrs e LS. Moz
£ PCR TRXZ VN OBIE S Y FTHE LTV E LA,

(73)
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TREATF A Y R AR T e

LEY. 7, Et
PCR THETH o 724k EICH L T2 0@ it 2 17

WE T A, real-time PCR % VTN L £¥. PCR
# & LT Amplitaq Gold % i\ T ABI #7300 sys-
tem TEH PCR #1723, BBHEEET 2 HIWT,
T4 - Tu—-TRINEIVF T Ly 7 APCR &
R EICHELET.

T VFT Ly 7 A PCR ORI, Bk v
B, BERPZCIEFDI YL ERTELIET
?.%Vfw%%#%PCRm##éWW%@ubf#

1R 40 PRRBE L & T HBET, BAICE - TIE 10
HUL L OSSR DNA YRS l%t%#l@ﬁ#@fifﬂxe
MBTE, A7)—= Ve LTS hIYT. 20
DRI rid, MR BRI B (g, gk &)
DHPHARRIT OISR PUE A S 5 WA S
D, COPCRIZEFHEEDLDIET. 4F TIZEANT
DR % BV 72 PCRIE, RO &5 EAAD EM: £
TZER PCRREADAT, ZOWMEDOLSIZELHH%E
R 22 B IR OB AR 2 ST ) Wi iz L A &
HENTWELA. ERUTIVSE A 2L PCROFAIE
%%ﬁmm%m@DNA3t—&%mﬁf§étbké
WEOROYPGE, HHIAICFOBE LY ET. &
512, FEAH O #R R IER BoBE, & LD
ARUPEERDFEE R 2 ) =2V TR TELDT,
ERASED BRI TE, FEFICL > TR AT B4 FHLoH
PIEWERITAD LI

BARM 2 PCRBREOHNWEEIICE DT LA &
EH Mg, NS ETRBIMEIRN Sl % A3 2 B D 5
A7+ —=uF - arery bEETHEK 7K I
¥ EORNMAAZIRIL 3. WK BEERRT
1, BRI, R SR RINLE Y. R
EOWMBTE A, Mfkzal, 8L, kiEOMKLR S
FEHBB ML E E DNAMB Sy P 240 LR
DNA ZHili L 3. #fko Ei%id PCR U ok (4
A A4 HGE, FRIUENE KL E) L
KR

(1) MIRERANROBIIIE, — IR 79 A
Yeft, FAPFYAMIINA T, Broad-range % H: PCR (i
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[ iz

MEAE
: ] : Yo Ao SRR
FEE | 4— | —momnms |€— | gugs | > | HES | —» | 2102
t HEREE
PCR#&%& DNA #itt
DHEeRER CHELKRER @& 1 )V X multiplex @XE 3 E% muttiplex | | BIRAY LI !

HE 16S rRNA $81 K& 18S rRNA $8i8 HHV1-8, HTLV-1 S i8S, AL bRS B #13 IgH
BKY, JCV ISIVT, FRUASD BIEFHEER
Parvo B19 FEVTSI® T #882 TCR
EETEER
%&E@EQPCR{ l l l
GeneBank neTH BIBY L L
(75 2 hERHR) TANIEILZ ® %
S HUSL =& PCR &R PCR rarE—
ThH T A—IN
B 1 BREMRBIIT 8B PCR BHi> 257 LOBREORA
DM et PCR, OUafsi PCR. @7 4 b A multiplex PCR, @& 3 4 multiplex PCR, GUBNY > /30§

PCR @ 5 Fli3{o> PCR Bl (24 BEBLIA) 12479 . ZOBoME D 48 WHMRE B X 52,

W A RAF SR O MR ¢ 16S U R — 24 RNA #{18) %
frwEd. Zo PCREMEMAEE, 165 UKV — 24 RNA
A ME ST, M- 2LT, FOHERS

GeneBank T7'5 A MR & Fu,

WORGES TEITV

F9. IREOBIBHEIRN S OICEAW. Propionibacte-

P N

rium acnes VPN 5E

(2) HEMREHDI D

range £ Hit PCR (JX {aﬁﬁéfi

Mmﬁﬁéuwi?

BRI B 98 B X U Broad-

A B o> B

SENUEN

V'— 24 RNA #3) $47wE 3. 2ol R B A
MuElbhah I8, TARVELR, 79U
L, THZPTA=NODERENDER PCR T F

3.

(3) A NADBEIE, ~ANVRAT A4 LAE LSS

8 M (HSV-1, HSV-2, VZV, EBV,

CMV, HHVS,

HHV7, HHVS) FTEL bOOAMATHE) LD
B HTLV-1 (proviral DNA) OM&ELFT0ET. %

7z, WURHBE M IE R o BKY, JCV,

INSNVET LIV A

BIGWCHMLTHOMHELEYT. LEYI vAZwTRD

654  HizH LiRE
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INVFTLy 7 AEMEPCRBED) 7T 4 LEH
PCR # W C¥ / A DRERTTVET

(4) RN R OZWIE, KENR2 PRV TS5 X<
& bF /i}?ﬂ‘)PCR IfVWET. b )7"77"?&;P """
P - 5 PCR 2 W CIRNY V 2 il MRV A
T }\ %’* VAGF v 7 (5 @) %Hﬁb\fiﬁilﬁl
RGO EB L UOEtB L UER PCR b7 $ 3
FOMEE ) EEDRIK & & BHHMAT, 5%, Ml b
VARA—=, WVFATH (AT oHERH), 753
VTHHNET. ThHOREREOELB L OER
PCR ZH\WT¥ J A0BEFF VT,

(5) RIS OB & LT, RIS 23 51N
Uy PR IR OB S A F AR X T
. R R REE R AN, IR AR L e
PCR T T MR Z %4k (TCR) W% (T HIgR) & IgH
(faEru7y > H) HE BHKR 27w T.
PCR THHEOBMIEH ¥ > 70y M CEMT £ 170
Y. BB LI 2 MM LT ELISA # (B

(74)
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JEREE) WL BHA P AL YMEDFTCET,

ZOHF LAY AT AOHMFBEINAHMRELT, IR
FAEDFEH & % B9 MU & BB HR I TRES 5
TEWTE, RUGHRA~EoaB Y. $4, A
ORETFOERICETHEREORELRDOBE L Y
9. o RETHOBREEREED S H L wibskit
PHORE SN B WREYSH Y T¥. S HIITHERE
DAME R B BRI e AT 5 2 LA TE B
s, WMIROBTERGREL %5 2 EFHFEN
36

[BBETHW Y1V AOBEOD 7 VS — 4]
BKV : BK virus., CMV : ¢cvtomegalovirus, EBV :

— BI[EEAMRRAEMRR ICH T 2888 PCR 2W> X T LADWREM] 2RATHE

AR THA- S T3 multiplex polymerase chain
reaction (PCR) i&, #H D PCRALFERELIZDDTY.
PCR X, METHHTICHEGINREREZ IO LELLA
FNTH—20OHHET, —2O#EFLIHETEE
GATLAR 1090 4E HIEE, SEFRITICET 8L
WS R BTN, FFRETE "BE oM

[BFE L) L) BRETHISEVLDTH o] Ll
RBIFEBEBELRLDOTHY, TORREZYETHDD
TR RBRA, BIEFHTOHELE —RISEDTL
7o %, POMBHREE LT, PCROBEICE { OMEIR
FOBMIE® — B9 & v 5 multiplex pressure
cycling technology (PCT) #:%, Chamberlain 7252¢
RELILE ZOERMEI T ML, S EE
EPBROENTWBE LI, WL2pDTF4~—%H
B TRETFREE XE5E 0 DT, Z0H

Epstein-Berr virus, HHV : human herpes virus, HSV ¢ her-
pes simplex virus, HTLV-1: human T-lymphotropic
virus 1, JCV : JC virus, VZV ! varicella-zoster virus.

X "

D AH 8 EkEE— MIISERE s SRR ER
WIHOZHHARHEY AV APCRBIXUPY TV Y {4 PCR
HIZEBANLNRAY 4N A#METRE HRaHE 12
30-38, 2008

2) Sugita S, Shimizu N, Watanabe K et al : Use of multiplex
PCR and real-time PCR to detect human herpes virus
genome in ocular fluids of patients with uveitis. Br J Oph-
thalmol 92 : 928-932, 2008

3) Sugita S, Shimizu N, Kawaguchi T et al © Identification of
human herpesvirus 6 in a patient with severe unilateral
panuveitis. Arch Ophthalmol 125 1 1426-1427, 2007

i, R ses 50T, REEOBEY
RNV RECTH B DT, BARZBIEFHREINLOL
Ao R L, REMICKELNERETHE
WiEpsh g LA L2 LERICERTAER5E, mul
tiplex B SMRRENIEF LTI LL, HEBREMRMK
DMEFRE SN TV REFRTO—BICZ#ER L
L7278, MOtRORBE - IREEICR & L 380% 2 AR 1
OHEFIEHEEOHHAHREBREIHATLL K
BTid, SOMEIOVWTIEEASHRIORTWELTA
A, BRI HEETER L VOB EEELTAE
T, BHEELLOMURETRH-/E3TT
POTORKDFHITE, EHEE LHRRT 5720 TR
BOHBE, EETFRVFHCBHTCER LI END
NFE LA, BHERTLIDLALMIEDITVTWED
TY. 2L, RAE LERGZE T
LSRRI IRAEC
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VI BRERAE R RATHR

H7zo LR 26 (BE) @ 235~237, 2009

QJ HREIFERDOHRHEE LCTOY L L AICHET 25380
WIS DWTEHZTLEE Y

¥H B

1¢5@ﬁ§$abfﬂ%__

[ G DI » I

AR, MARWmOH Uik, BERAHORE
I Bide (MR D %hilw 4 v ADIBAEE~OE S
PEACHRE SN TS, BESHES LTwaREI K
RKOFROFLE T BHLRETEIE YA VAT, hT
LANRAT LIV AL BHEIBERIZEROBECL
WLIREBT B THE. E bAVRAYA VAROD
% EIRPHERICB R L O T, h R 3RICy 4 VA
PREEET % .mmﬁﬁﬁv4wzu%f&—%ﬂ
B, AWRZAT A4 VAR FO-DIRHEAMEI S E
nNTwas, ZOoWHor AV AELT vbuﬁfwxw
HTLV (& b THBEMAE Y 4 L 2)-1 RBEZE Y A4 VA
RENRAZEZTIZREIT. ThbDy 4 LV ADHRRE
DEED BEROFBWITIE, SR IET R EIERE B
RV Y. WIRIE, ABUGRHE, MCRES, W ERE,
B IMAT 2 72 &) IS A CRWZ Wiy ) A ORE
RPHAERASEHTH S, RKF T, 7 1)V poly-

merase chain reaction (PCR) # W22 885 BEAOR
BOBE - BWE2BR5.

 BEOIAIZPCREE

PCR &K 25— B M FIEOZ & T, DNAFY
AT —YEISEFMH L7 DNA OBIEFETH 5. 28
BT 74— HOTHEHMEIT S A %215 DNA
HOERERERIY. CORSO#MYELICLY, B
MO ETM 2 BEHEREE CHIBS S22 LT
B, ZODNAEEOTOXEAIZES~KT5L 2k
PHRWIENL, ZOPCROMANPEEILT T
WA PCRIEBEFEFNORERHEZTFOERL &,
BIRFUIROLEARTER E LTI SN TV S, BROS
T, TANAZG RN, B, 253V 7 %

DB FEE LTUSHSATWS, BRERTIERE
o%&k@&%ﬁ%f.ﬁW%%%mwm&@ﬁx%ﬁ
TIIHKREETRERWTELHB IR TV S

WA, ZOPCREZIEALCHEIN O VFT
Vv 7 A PCR (ZHHMHEPCR) METHB". o
NNVF TV 7 A PCR ORAKOFEIL, BEHOY A
WAz FIRFICEBICHRNTE S, — RIS bhTw
EWPCROL I VADONSY FRINTHET 50T
m&<,ﬁ%%ﬁf%ﬁ#@%#@%ﬁ%ﬁﬁ(@n,
T&Z% /PUF**“?.’)%ZS 2 T WVIREEP S PCRAZH D BT
BRERIE D32 2 RS & 58D PCR O &5 T ¥ Ak
T, BECLo TR I0BHEM LY 4 LV 2 DNA OH
ENTED. T/ % OEFTHMBASHETH S

* Sunao Sugita : HSEFHER A5 AR B LR Brar 88 SR JERHIRRL s
(BURIGRSE) 420 B T113-8519 HUSOMBCHIRBES 1 TH 5-45  BORBRA R AL IRE s

0910-1810/09/¥100/E/JCOPY
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saree

1 vWFTLy 7 APCREEER
IOTNFS Ly 7 APCRIE, BHMEOY 4N A& ISR
HIZHINCEBE LW PCRIEY X7 5 TH 5. IREHTHRE
A6 DNA 2%, Accuprime Tag FHWTENRERD Y
{LRERGT T4 < —FRALTPCREZTH. PCR EUSH.
NA T F A~ arTa—TORERE PCREWEZERS
L. BRSO R, 94V AOREERT). SRR
IS BRI S — 7 THEA BN OBEERT). O
BERAYOSE) BET, WHEAK,S VZV-DNA DHRILE
N (E79 7). -k, S EBV-DNA bR A Tw
72 (F75 7)., O HSV]L, HSV2, CMV, HHV6, HHV7,
HHVS-DNA T XTRETH - 7.

DT, ZOFEIRERODILRZOFIRTIEEDLDT
HHLEBbLIS.

FARIZIRF YA VA PCR VAT ADRBICLD, K
DPCRURENEBRITOLNEZ ISR >TWwA. £7.
MAKEREL, DNAiHi#E, ~VF 7L v 7 APCRIZT
SOOI ANAFFFICHORBICAZY) -2V 7
5. BRI S PCR RN E TOT T OMEDN
KT S e TH B, 0Tk, BiEREE Y
A WAERPCR 2175, i, <VF 7L » 7 XAPCR
LB s T T4 T O T OMAEDETY A
VAEOERIL (VT VF 4 LAPCR) 2T 5MAET AT
AT, AR TLEHOBEIF LS TR, &
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@ 2 2@ PCRIGHARRI D A5 MW T 5 £ TES
TH2HUNERELRRELELZ S, ERLOR I,
BEOS 4 VAR DI 5OTHEIFIREOH B A
TEL, Tl F T Ly 7 APCREYTAVST A A4
PCROMAGEDLETRTIA v - T —7 Rk
LT B THEBEEOLED PR, FOMoREE
LT, "ANAHBETEL I EDOHHBOFLNAT
T4 FORE)ERSBETIEINS D PCR YL < f#H
ENB LI TETHS, MR 4V A4
THTRTOHNEHEHEE PCR THRIIT 2 T & 25T HE
TEHBRITIREHEEE O S B RME A % 3 ClRET
ELMEYV AT LD NG.

YA IAPCRBEEAVAEGEN

€15 Bl

FEPIE 82 4%, =t BINAHOEREE )L &
MFERECAT o4 F AR &R BT Ao SR 2 R
HEhTolk KEOEENE L, BRESLE ) BERD
BTN, ZBLhol AUy MEET, BELHE
5 IRBERE A IR RO E Y, MR, WL, B LU
R EY A DT (/2). FHRISEIRESE
R R, PSRN FARRESA LTV
(H2). 9ANVABREER Y, [/ T74+—4F -T2k
VML AMEOL LHIFEKOImI 2R 2.

2B
B A & 7 4 L AR F v b B X OV E BRI
HEEEz B OEBRe B L

ANVRAT A VABEREER, CPAVRATL VA
& HSV1 (HHV1), HSV2 (HHV2), VZV (HHV3),
EBV (HHV4), CMV (HHVS5), HHV6, HHV7,
HHVS ® PCR A X ME L7z, < VF7 Ly 2 X PCR
FHOWCTLESHEEOY A VAZ 2HICHTTTRD 2
SNECETY—FPOTRABICAZ ) ==V 7 L.
¥y Y5 Y— A:HSV1, HSV2 VZV, HHV6, CMV,
¥y ¥5Y—B:EBV, HHV7, HHVS. PCR &#d,
denature 95C 2%, PCR 95C 2%, 58C 15%, 72T
158% 404 4 7 )V, extension 40T 308f7-7. £
D, "AT)FAE—Y ar7u—T7oREHE PCR
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2 BARZBZHEVTPCR ’Ezﬁﬁﬁbtf‘cﬁﬁﬂgﬁ

ANy MRAEC, B9 o (e,
Hd o fr. %O)ME FE U RIRE A .
ATESGENG, BB AR SR T, B AR
WO OBLANKETLIT (JEFI. FHIED AZARD LA
BEERRRTHo 7. WEHOMB LW HKR» S
VZV-DNA BX U EBV-DNA bFE S, v 4 LR
DR E R, A5 T4 RARTRTH L.

WA RS L, melting curve BT 21TV, 74V AD

M EfT->72. TS Tm i (melting temperature,
BN YA DRI SR EL-7Tu— Tl E 5
fﬁ4»xm&ﬂ%1”tt

ShTwn(ED. 20 LESVL HSV2 CMV
HHV6, HHV7. HHVS-DNA 3 <THHTH- 1.

4 Y71 LERZ PCRBESLUER

LRIANVAIDZA 7 ) -2 7’1‘9{3&?(‘“ VZV-DNA B
LU EBV-DNA B2 o7z0T, Zo220% 40
me7w&4A““ImR&ﬁ%ﬁot.%®mm
VZV-DNA %% 1.1X10° copies/m/, EBV-DNA #%1.7X
10°copies/m/ E Wb 3 =AM S T,
TS, VZVOIE—EAEbDTEHL VIV EY
ANVAEEZ BN

CD2OOPCRAMPE LY VZV BN R & Bk
EBWIL, BRHIANS Y 2O MAR. VET Y 7 AR
BEEFTFH A5V RIRE A 3HEEICIZIEIEN
KLU, WIRHOETTREA DR E O 72 0 B EERT K & 17
WL, V7Ns 4 LERPCR %27 WAL
b DNA 2SR BT (50 copies/mi) 1272 - Tz d
T, ek Lz, 2otk BREVESOE & ik 2508
B DML B CRBRIFTH B

X [

DRl W FAiE-, MR IE A o kR B 96 A
MDA 4 WA PCRBL Y 7L Y £ A PCR
B L BARNAT 4 N ZGHET-FGE. FIRGRE 112 30-
38, 2008

2) Sugita S, Shimizu N, Watanabe K et al : Use of multiplex

PCR and real-time PCR to detect human herpes virus

genome in ocular fluids of patients with uveitis. Br J Oph-

thalmol 92 : 928-932. 2008

Sugita S, Shimizu, N, Kawaguchi T et al : Identification of

human herpesvirus 6 in a patient with severe unilateral

panuveitis. Arch Ophthalmol 125 @ 1426-1427. 2007

4) Kido S. Sugita S, Horie S et al : Association of varicella~
zoster virus (VZV) load in the aqueous humor with clini-
cal manifestations of anterior uveitis in herpes zoster oph-
thalmicus and zoster sine herpete. Br J Ophthalmol 92 :
505-508. 2008
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