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Abstract

Purpose To investigate etiologic data on intraocular
inflammation in Japan collected in the 2009 epidemiologic
survey of uveitis in Japan and assess the current state of
etiology compared with that reported in a previous survey.
Methods Thirty-six university hospitals participated in
this prospective etiologic study. Patients who visited the
outpatient uveitis clinic of each hospital for the first time
between 1 June 2009 and 31 May 2010 were enrolled in the
study. Uveitic diseases were diagnosed according to the
guidelines when available or following commonly accep-
ted diagnostic criteria.

Results A total of 3,830 patients were enrolled in the sur-
vey and 2,556 cases of uveitis were identified, of which 1,274
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cases were described as unclassified intraocular inflamma-
tion. In the identified cases, the most frequent intraocular
inflammatory disease was sarcoidosis (10.6 %), followed by
Vogt—-Koyanagi-Harada disease (7.0 %), acute anterior
uveitis (6.5 %), scleritis (6.1 %), herpetic iridocyclitis
(4.2 %), Behcet's disease (3.9 %), bacterial endophthalmitis
(2.5 %), masquerade syndrome (2.5 %), Posner—Schlossman
syndrome (1.8 %), and retinal vasculitis (1.6 %).
Conclusions The current etiology of uveitis in Japan was
elucidated by means of a multi-center prospective survey.
Conducting such surveys on a periodic basis may help
clinicians in their management of uveitis.

Keywords Epidemiology - Survey - Intraocular
inflammation - Uveitis

Introduction

Genetic, geographic, social, and environmental factors
affect the distribution of the types and etiology of uveitis.
A significant correlation had been reported between acute
anterior uveitis (AAU) and human leukocytic antigen
(HLA)-B27 [1], birdshot retinochoroidopathy and HLA-
A29 [2], and Vogt—-Koyanagi-Harada disease (VKH) and
HLA-DR4 [3]. Human T cell lymphotropic virus type-1
(HTLV-1)-associated uveitis is localized to southern Japan
[4], and Behcet’s disease is seen frequently in Asia and the
Mediterranean basin [5]. However, the incidence of
Behget's disease in Japan has decreased in recent decades
[6, 7], suggesting that the onset of this disease might be
correlated with social and environmental factors. There-
fore, studies of the distribution of the various types of
uveitis and their etiology are important for establishing an
appropriate diagnosis and management.
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In 2002, the Japanese Ocular Inflammation Society
(JOIS) conducted a multi-center retrospective survey to
delineate the status of intraocular inflammation in univer-
sity hospitals nationwide [8]. The survey found that sar-
coidosis was the most frequent intraocular inflammatory
disease identified, followed by VKH and Behcet’s disease.
However, since social and environmental factors can
change over time, it is important to conduct this kind of
research periodically. Consequently, a working group of
the JOIS conducted a multi-center prospective survey to
accumulate etiologic data on uveitis in Japan and assess the
changes over time.

Materials and methods

Thirty-six university hospitals participated in this pro-
spective etiologic study. The Institutional Review Board of
each center approved the study protocol.

Patients who presented for the first time at the outpatient
uveitis clinic of each hospital between 1 June 2009, and 31
May 2010 were enrolled. Once the cause of the uveitis was
diagnosed in each patient, we recorded the disease. When
possible, the diagnosis of the uveitic disease was based on
the guidelines; when this was not possible, common diag-
nostic criteria reported in the literature were used [9-13].

Several changes in the classification criteria had been
made between the 2002 [8] and 2009 survey. First, scleritis
was not included in the previous survey, but was included in
the 2009 survey. Second, the previous survey differentiated
ankylosing spondylitis and HLA-B27 from other types of
AAU and recorded them as either ankylosing spondylitis-
associated uveitis or uveitis associated with HLA-B27. The
2002 survey recorded AAU from unknown etiologies as
unclassified intraocular inflammation. In the 2009 survey,
since our aim was to determine the precise relationship
between HLA-B27 and AAU, we classified AAU as HLA-
B27-positive, HLA-B27-negative, and unknown HLA,
Third, we classified viral infectious diseases into groups
based on the findings of viruses detected by PCR assays, the
absence of viruses based on PCR assays, and clinical
diagnosis only (without PCR assay). Fourth, we added a
masquerade syndrome to the 2009 survey.

All data were collected at the end of December 2010.
Patients with undiagnosed uveitis at that time were clas-
sified as having unclassified intraocular inflammation.

Results
A total of 3,830 patients were enrolled in the study, among

whom 2,556 cases of uveitis were identified with a specific
etiology and 1,274 cases were recorded with unclassified

intraocular inflammation. Among the identified cases, 75.4
% were non-infectious diseases and 24.6 % were infectious
diseases.

Table 1 shows the distribution of specific intraocular
inflammatory diseases in this survey. The most frequent
intraocular inflammatory disease in our Japanese patient
population was sarcoidosis, followed by VKH. The third
most frequent disease in the 2009 survey was AAU, of

Table 1 Diagnostic distribution in 2009 for new patients with
intraocular inflammatory diseases

Disease No. of patients
(%)
Sarcoidosis 407 (10.6)
Vogt—-Koyanagi-Harada disease 267 (7.0)
Acute anterior uveitis 250 (6.5)
Scleritis 235 (6.1)
Herpetic iritis 159 (4.2)
Behget's disease 149 (3.9)
Bacterial endophthalmitis 95 (2.5)
Masquerade syndrome 95 (2.5)
Posner—Schlossman syndrome 69 (1.8)
Retinal vasculitis 61 (1.6)
Diabetic iritis 54 (1.4)
Ocular tuberculosis 54 (1.4)
Acute retinal necrosis 53 (1.4)
Ocular toxoplasmosis 48 (1.3)
Multiple evanescent white dot syndrome 40 (1.0)
Fungal endophthalmitis 39 (1.0)
Cytomegalovirus retinitis 37 (1.0)
Rheumatoid arthritis-associated uveitis 29 (0.8)
Human T cell lymphotropic virus type-1-associated 29 (0.8)
uveitis
Inflammatory bowel disease-associated uveitis 28 (0.7)
Multifocal posterior pigment epitheliopathy 28 (0.7)
Uveitis associated with other systemic diseases 27 (0.7)
Peripheral uveitis 26 (0.7)
Multifocal choroiditis 23 (0.6)
Fuchs’ heterochromic iridocyclitis 21 (0.5)
Acute posterior multifocal placoid pigment 16 (0.4)
epitheliopathy
Tubulointerstitial nephritis and uveitis syndrome- 15 (0.4)
associated uveitis
Syphilis-associated uveitis 15 (0.4)
Lens-induced uveitis 13 (0.3)
Punctate inner choroidopathy 13 (0.3)
Juvenile idiopathic arthritis-associated uveitis 11 (0.3)
Geographic chorioretinopathy 11 (0.3)
Sympathetic ophthalmia 10 (0.3)
Ocular toxocariasis 9(0.2)
Others 112 (2.9)
Unclassified intraocular inflammation 1,282 (33.5)
@_ Springer
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Table 2 Cause of scleritis

Cause

No. of patients (% of
total scleritis cases)

Rheumatic disease 59 (25.1)
Rheumatoid arthritis 22 (9.4)
Wegener's granulomatosis 10 (4.2)
Others 27 (11.5)

Viral infection 11 (4.7)

Tuberculosis 4 (1.7

Others 23 (9.8)

Unclassified 138 (58.7)

Table 3 Methods for diagnosing herpetic iritis

Method No. of patients (%)
Clinical diagnosis only 85 (53.5)
Herpes simplex virus detection 31 (19.5)
Varicella zoster virus detection 23 (14.5)
Cytomegalovirus detection 20 (12.6)

Table 4 Causes of viral retinitis

Cause No. of patients (%)
Acute retinal necrosis 53 (58.9)
Herpes simplex virus 12
Varicella zoster virus 39
Cytomegalovirus 1
Other 1
Cytomegalovirus retinitis 37 (41.1)

Table 5 Background of masquerade syndrome

Background No. of patients
(%)
Primary intraocular malignant lymphoma 48 (50.5)
Primary central nervous system malignant 12 (12.6)
lymphoma

Systemic malignant lymphoma 14 (14.7)
Primary intraocular tumor 15 (15.8)
Metastatic tumor 6(6.3)

which 71 patients were HLA-B27 positive, 74 patients
were HLA-B27-negative, and the remaining 105 patients
had an unknown HLA type.

Table 2 summarizes the causes of scleritis, the fourth
most frequent disease in the 2009 survey. Many cases were
associated with rheumatoid arthritis; however, some cases
were identified as infectious. In herpetic iridocyclitis,
the PCR assays detected similar numbers of cases of
herpes simplex virus, varicella-zoster virus (VZV), and

@ Springer

cytomegalovirus (Table 3). VZV was the most frequent
disease entity detected by PCR assays in acute retinal
necrosis (Table 4), while about 50 % of the disease entity
in masquerade syndrome was primary intraocular lym-
phoma (Table 5).

When the disease frequencies were analyzed by geo-
graphic area, the frequency of uveitis associated with
HTLV-1 in the Kyushu area (3.1 %; average of five uni-
versity hospitals) was significantly greater than the national
average (0.8 %; P < 0.05, chi-square test). The other dis-
eases did not differ significantly among the geographic
areas.

Discussion

This was the first multi-center prospective nationwide eti-
ological survey of uveitis in Japan. Using the data from this
survey, we have elucidated the current etiology of uveitis
in Japanese university hospitals and found that sarcoidosis,
VKH, AAU, and scleritis occur at a high frequency, fol-
lowed by a relatively large number of cases of Behget’s
disease and masquerade syndrome.

The 2009 survey differs somewhat from the retrospec-
tive survey of intraocular inflammation conducted at 41
university hospitals in 2002 [8]. Different institutions par-
ticipated in the two surveys, although there was an overlap
of many institutions. In addition, the disease classifications
differed between the two surveys. For example, in the 2009
survey, we included scleritis, which was not included in the
2002 survey. Scleritis comprised 6.1 % of all cases in the
2009 survey; one-fourth of these cases were associated
with rheumatoid arthritis, while half had an unknown eti-
ology. The masquerade syndrome had also been excluded
from the 2002 survey, and only intraocular lymphoma was
included. In the 2009 study, the masquerade syndrome
comprised 2.5 % of all cases; about one-half of these
(1.3 %) were cases of intraocular lymphoma. Intraocular
lymphoma comprised 1.0 % of the diseases surveyed dur-
ing 2002, indicating that the incidence of this disease
remained virtually unchanged. Lymphoma is usually
associated with a poor prognosis, and care should be taken
not to misdiagnose patients with this disease entity. In the
2002 survey, of all the AAU cases, only HLA-B27-asso-
ciated uveitis was included and the other types were clas-
sified in the unclassified category. HLA-B27-associated
uveitis accounted for 1.5 % of the cases in the 2002 survey
and 1.9 % in the 2009 survey; therefore, the incidence of
HLA-B27-associated uveitis would appear to be largely
unchanged.

The number of patients with Behget’s disease in Japan
has been reported to decrease [6, 7], and the incidence in
the 2009 study was 3.9 %. Compared to the previous
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survey [8], the incidence of patients with newly diagnosed
Behget’s disease in Japan has decreased from 6.2 to 3.9 %,
although the two surveys cannot really be compared
because of the different participating institutions. The
decrease in the number of patients with Behget’s disease in
Japan over nearly a decade suggests that the disease might
be correlated with exogenous factors, such as climate,
public health, and dietary habits, rather than endogenous
factors, such as age, sex, ethnicity, and immunogenetic
background.

Geographically, HTLV-1-associated uveitis was still
more frequently diagnosed in the Kyushu area, a result
similar to that of the 2002 survey. However, there was no
marked variation in the geographical distribution of the
other types of uveitis. This indicates that ophthalmologists
can consider the results of this survey to be valid on a
nationwide basis.

The limitation of the 2009 survey is that only university
hospitals participated. It should be kept in mind that Sakai
and associates report that diabetic iritis and herpetic iritis
are seen significantly more frequently in general eye clin-
ics, whereas VKH and Behget’s disease are seen signifi-
cantly more often in university hospitals [14]. In addition,
the 2009 survey did not consider age and sex. These factors
should be considered in any future survey.

Investigations of epidemiologic changes over time
require comparisons of periodically acquired etiologic data
from the same diagnostic categories and from the same
institutions. In addition, to standardize the diagnosis in all
participating institutions in the survey, easily understand-
able diagnostic guidelines for intraocular inflammation are
needed. Moreover, a national epidemiologic survey should
include not only university hospitals but also clinics. In the
next survey, these factors need to be considered in order to
establish a well-designed format for a periodic epidemiol-
ogic national survey.
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Virological Analysis in Patients with Human Herpes Virus
6-Associated Ocular Inflammatory Disorders
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Purrose. To determine whether human herpes virus 6 (HHV-6)
genomic DNA and mRNA can be detected in ocular samples from
patients with inflammatory disorders, and whether viral replica-
tion is involved in the development of inflammation in the eye.

MerHops. After informed consent was obtained, ocular fluid
samples (aqueous humor and vitreous fluids) were collected
from 350 patients with uveitis or endophthalmitis. Corneal
samples were also collected from 65 patients with corneal
infections. Multiplex PCR was performed to screen ocular
samples from the patients for HHV-1 to HHV-8. Samples were
also assayed for HHV-6 DNA using quantitative real-time PCR.
Primers for nested RT-PCR were designed to detect amplifica-
tion of mRNA (HHV-6 A 1IE1 U90).

Resurts. PCR results indicated a total of seven patients with
uveitis or endophthalmitis (7/350, 2% +) and a single patient
with corneal inflaimmatory disease were positive for HHV-6
DNA (1/65, 1.5% ). These eight patients had high copy
numbers of HHV-6 DNA, with values ranging from 4.0 X 103 to
5.1 X 10° copies/mL. Real-time PCR analysis indicated that two
of these cases were HHV-6 variant A and six cases were variant
B. In addition, HHV-6 mRNA was clearly detected in vitreous
cells collected from one of the patients, suggesting that viral
replication may occur in the eye.

Concrusions. Our results indicate that HHV-6 infection/
reactivation is implicated in ocular inflammatory diseases.
(www.umin.ac.jp/ctr/index/htm number, RO00002708.) (Un-
vest Opbthalmol Vis Sci. 2012;53:4692-4698) DOI:10.1167/
iovs.12-10095

Human herpesvirus 6 (HHV-6) is the causative agent of
exanthema subitum in children and has been associated
with a number of inflammatory and neurological disorders
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worldwide. It has been implicated in hepatitis, pneumonitis,
and severe infections of the central nervous system in both
immunosuppressed and immunocompetent patients. HHV-6
can reactivate from its latent form after primary infection. In
the case of eye diseases, it has been implicated in AIDS-
associated retinitis,'"> uveitis,*® corneal inflammation,® and
optic neuropathy.'’-'> Two variants of HHV-6 have been
identified. HHV-6A is less often associated with disease and has
a greater predilection for neural cells than HHV-6B.'* Although
HHV-6A DNA is frequently found in the nervous system of
infected adults, HHV-6B DNA is rarely present in ocular fluids,
although it is found in most documented primary HHV-6
infections.

Diagnosis of clinically relevant HHV-6 can be challenging
due to the high prevalence of infection and viral persistence.
Detection of viral nucleic acids may indicate active or latent
infections, depending on the clinical setting and specimens
tested. Quantitative PCR methods have been established to
detect active infections. Detection of HHV-6 DNA in plasma or
serum is indicative of active replication and is therefore more
directly interpretable.'#'> Using these PCR techniques, several
investigators previously reported that HHV-6 genomic DNA is
found in ocular inflammatory diseases, including infectious
uveitis and endophthalmitis'-%; however, involvement of HHV-
6 in ocular infections has not yet been clearly demonstrated.

Therefore, we designed experiments to investigate whether
ocular samples from patients with various ocular inflammatory
disorders contain HHV-6 genomic DNA, whether ocular
samples from noninflammatory patients also contain HHV-6
DNA, whether positive cases are either HHV-6 variant A or B,
and whether HHV-6 mRNA as well as a high copy numbers of
HHV-6 DNA can be detected in positive samples.

MATERIALS AND METHODS

Subjects

The first patient group was examined between 2006 and 2010 at the
Tokyo Medical and Dental University Hospital, Kyoto Prefectural
University Hospital, and Shinkawabashi Hospital in Japan. After
informed consent was obtained, ocular fluid samples were collected
from patients with uveitis (infectious and noninfectious) or endoph-
thalmitis. This group included consecutive patients with uveitis or
endophthalmitis (n = 350), including a previously HHV-6-positive
severe panuveitis case.” Corneal tissues were also collected from
patients with ocular surface diseases (e.g., keratitis, n = 65). At this
time, we excluded ocular tumor diseases (e.g., intraocular lymphoma)
from the patient group.

In addition to the patient group, we also analyzed samples from a
control group. A total of 100 samples (50 aqueous humor and 50
vitreous fluids) were collected from patients who did not have any type
of ocular inflammation (age-related cataract, macular edema, retinal

Investigative Ophthalmology & Visual Science, July 2012, Vol. 53, No. 8
Copyright 2012 The Association for Research in Vision and Ophthalmology, Inc.
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The research followed the tenets of the Declaration of Helsinki and
all study protocols were approved by the Institutional Ethics
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registration was conducted and information is available at www.umin.
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Tasie 2. Virological Analysis and Treatment in Patients with HHV-0-Associated Ocular Inflammatory Disorders

Ocular HHV HHYV-0A

Case Sample Genome Viral Copy No. by Real-Time PCR or B Treatment

1 Agh HHV-6 HHV-6: 2.4 » 10° copies/mL HHV-6A PSL, PPV, VCV, VGV
VF HHV-6, EBV HHV-6: 2.0 X 10%copies/mL, EBV: <50 copies/mL

2 Agh HHV-6, HSV-1 HHV-6: 7.5 X 10%copies/mL, HSV-1: 2.8 X 10° copies/mL HHV-6B VGV

3 VF HHV-6 HHV-6: 5.1 X 10° copies/mL HHV-6B PPV, SA, IAI

4 VF HHV-6 HHV-6: 1.1 % 10* copies/mL HHV-6B PPV, VGV

5 VF HHV-6 HHV-6: 1.1 X 105 copies/mL HHV-6B PPV, SA, Betametasone

6 VF HHV-6, CMV HHV-6: 4.4 X 10* copies/mL, CMV: 1.6 X 10° copies/mL HHV-6A VGV

7 Agh HHV-6 HHV-6: 4.0 X 10* copies/mL HHV-6B None

8 Cornea HHV-6 HHV-6: 3.9 X 10° copies/ug - DNA HHV-6B Antibiotics

Agh, aqueous humor; IAl, intravitreal antibiotic injection; PPV, pars plana vitrectomy; PSL, prednisolone; SA, systemic antibitotics; VCV,

valacyclovir; VE vitreous fluids; VGV, valganciclovir.

ac.jp/ctr/index/htm with study number of R000002708. The study
started in April 2006 and terminated in April 2010.

PCR

DNA was extracted from samples using an E21 virus minikit (Qiagen,
Valencia, CA) installed on a robotic workstation for automated
purification of nucleic acids (BioRobot E21, Qiagen). HHV genomic
DNA in ocular samples was detected using two independent PCR
assays: a qualitative multiplex PCR and a quantitative real-time PCR.'®

The multiplex PCR was designed to qualitatively measure genomic
DNA of eight human herpes viruses as follows: herpes simplex virus
type 1 (HSV-1), type 2 (HSV-2), Varicella-zoster virus (VZV), Epstein-Barr
virus (EBV), cytomegalovirus (CMV), and human herpes virus 6 (HHV-
6), 7 (HHV-7), and 8 (HHV-8). PCR was performed using a LightCycler
(Roche, Rotkrevz, Switzerland). Primers for HHV-6G were as follows:
Forward - ACCCGAGAGATGATTTTGCG and Reverse - GCAGAAGA-
CAGCAGCGAGAT. Probes were used as follows: 3'FITC-TAAG-
TAACCGTTTTCGTCCCA and LcRed705-5-GGGTCATTTATGTTATAGA.
These primers and probes do not distinguish between HHV-6A and B.
PCR conditions, primers, and probes specific for other HHV have been
described previously.'”

Real-time PCR was performed for detection of HHV only, following
identification of genomic DNA by multiplex PCR. Real-time PCR was
performed using Amplitaq Gold and the Real-Time PCR 7300 system
(ABI, Foster City, CA). The sequence of the HHV-6 primers and probes
are as follows: Forward - GACAATCACATGCCTGGATAATG and
Reverse - TGTAAGCGTGTGGTAATGTACTAA. The probe was AG-
CAGCTGGCGAAAAGTGCTGTGC. The primers and probes of other
herpes viruses and the PCR conditions have been described
previously.'®17 These primers and probes do not distinguish between
HHV-6A and B. TagMan probes and primers used in the HHV-6 DNA
amplifications, HHV-6 type A and HHV-6 type B, are shown in Figure
1A. The value of viral copy number in the sample was considered to be
significant when more than 50 copies/mL were observed.

RT-PCR

The primers for nested RT-PCR were designed to detect mRNA (HHV-6
A IE1 U90 immediate early) as follows: first PCR Forward -
GATGAACGTATGCAAGACTACC and ATGAACATGGATTGTTGCTG
and Reverse - CAGCGGACTGAGCAGCTA; nested PCR Forward -
CCGATCCAATGATGGAAGAA and Reverse - CAGCGGACTGAGCAGC-
TA (Fig. 1B). A one-step RT-PCR was performed on 100 ng of total RNA
with 0.5 pM of each primer and SuperScript III One-Step RT-PCR with
platinum Taq (Life Technologies Co., Tokyo, Japan) in a final volume of
50 pL. Samples were reverse transcribed for 30 minutes at 54°C and
amplified for 40 cycles consisting of denaturation for 15 seconds at
94°C, annealing for 30 seconds at 54°C, and polymerization for 20
seconds at 72°C. Following identification of a PCR product of 340 bp,
nested PCR was performed on 1 pL of the first PCR solution using 0.5

—41

uM of each primer and 200 mM deoxynucleotide triphosphates and
1.25 U of Tag DNA polymerase (Thermo Fisher Scientific, Tokyo,
Japan). Monoclonal antibody (anti-taq high: Toyobo Life Science,
Tokyo, Japan) was used at 0.25 pg in a buffer containing 75 mM Tris-
HCI (pH = 8.8), 0.01% Tween-20, 20 mM (NH;),50;, and 1.5 mM MgCl,
in a final volume of 50 pL. Twenty cycles of amplification consisting of
denaturation for 15 seconds at 94°C, annealing for 30 seconds at 55°C,
and polymerization for 15 seconds at 72°C were performed to give a
positive PCR product of 198 bp.

All ocular samples were tested for the presence of P-actin as an
internal control. f-Actin mRNA RT-PCR was performed on 100 ng of
total RNA with 0.5 uM each primer and SuperScript III One-Step RT-
PCR with platinum Taq in a final volume of 50 pL (Forward-
CTTCCTTCCTGGGCAT and Reverse-TCTTCATTGTGCTGGGT). Sam-
ples were reverse transcribed for 30 minutes at 55°C followed by 40
cycles of denaturation for 30 seconds at 94°C, annealing for 30 seconds
at 60°C, and polymerization for 1 minute at 72°C on a thermal cycler
TP-400 instrument (Takara Bio Inc., Tokyo, Japan). Raji cell lines were
used as a positive control, and MOLT-4 cells were used as a negative
control. PCR products were analyzed using 2% agarose gel electropho-
resis and ethidium bromide staining and the positive product was 215
bp.

REsULTS

Detection of HHV-6 Genomic DNA in Patients with
Uveitis, Endophthalmitis, and Ocular Surface
Diseases

We first performed multiplex PCR to screen for 8 HHVs after
collecting intraocular samples from patients with various
ocular inflammatory diseases. PCR results indicated that 7
(2%) of 350 patients with uveitis or endophthalmitis were
positive for HHV-6 DNA. In addition, 1 (1.5%) of 65 patients
tested positive for HHV-6 in a corneal tissue sample. These
HHV-6-positive cases together with clinical findings are
summarized in Tables 1 and 2. These eight HHV-6-positive
patients were clinically suspected to have HHV-6-associated
infectious diseases based on the detection of HHV-6 genome in
ocular fluid or corneal tissue samples. HHV-6 DNA was not
detected in any of the 100 control samples that were collected
from patients without ocular inflammation.

The clinical features observed in HHV-6-positive cases at
their initial presentation are summarized in Table 1. Almost all
of the patients with uveitis and endophthalmitis had active
ocular inflammation, that is, there were anterior chamber cells
(except case 6), keratic precipitates (except cases 4 and 06),
vitreous opacity (except cases 2 and 7), and fresh retinal
exudates/necrosis (except cases 2, 4, and 7). In the single
patient with HHV-6" Keratitis (case 8 in Table 1), corneal
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Figure 2. Slit-lamp and fundus photographs for HHV-6 infections. (A)
Case 1: A case of ocular toxocariasis. Slit-lamp examination of right eye
(RE) disclosed ciliary injection, moderate mutton-fat keratic precipi-
tates (KPs), and severe anterior chamber cells with hypopyon (arrow).
Funduscopic examination of the RE revealed dense vitreous opacities
and yellowish white massive retinal lesions (arrow) in the peripheral
fundus. HHV-6 DNA was detected in both aqueous humor and vitreous
samples. (B) Case 2: A case of HSV-1-associated corneal endotheliitis.
Slit-lamp examination of left eye (LE) disclosed pigmented mutton-fat-
like KPs with high intraocular pressure, mild anterior chamber cells,
and small-size corneal stromal edema (arrow). HSV-1 and HHV-6 DNA
were detected in aqueous humor, but other HHV-DNA, such as VZV
and CMV, was not detected. (C) Case 4: A case of late postoperative
endophthalmitis. This patient with Vogt-Koyanagi-Harada disease had
postcataract surgery 6 months earlier. Slitlamp examination of RE
disclosed ciliary injection and mild anterior chamber cells. White
plaque (arrow) on the intraocular lens and mild inflammation were
seen, and an aqueous humor sample was obtained. HHV-6 DNA and
Propionibacterium acnes DNA were detected in the aqueous humor
sample. The final diagnosis was P acnes-associated late postoperative
endophthalmitis. (D) Case 8: A case of bacterial keratitis. Slit-lamp
examination of RE disclosed keratitis (arrow) with ciliary injection. A
corneal infiltration with epithelial defect was observed and a high copy
number of HHV-6 DNA was detected in corneal tissue samples.
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infection, such as corneal epithelial ulcer and ciliary injection,
was indicated. Representative findings including slit-lamp or
fundus photographs for HHV-6-positive cases are shown in
Figure 2. In addition, ocular samples from all patients were
subjected to bacterial examinations, including conventional
bacterial culture and bacterial broad-range PCR (bacterial 16S
rDNA)'® (Table 1). The final diagnoses were as follows: case 1,
ocular toxocariasis; case 2, HSV-1 corneal endotheliitis; case 3,
endogenous endophthalmitis; case 4, late postoperative
endophthalmitis; case 5, acute postoperative endophthalmitis;
case 6, CMV retinitis; case 7, idiopathic uveitis; case 8, bacterial
keratitis (Table 1).

We next summarized the virological analysis of ocular
samples from these eight HHV-6-positive patients (3 aqueous
humor, 5 vitreous fluids, and 1 corneal tissue) in Table 2.
Multiplex PCR was used to detect HHV infection (HSV-1, HSV-
2, VZV, EBV, CMV, HHV-6, HHV-7, and HHV-8). HHV-6 was
found together with EBV (only case 1), HSV-1 (only case 2), or
CMYV (only case 6). Figure 3 is representative of the results of
the multiplex PCR where HHV-6 DNA was detected in aqueous
and vitreous fluid from case 1. HHV DNA in nine ocular
samples from eight cases was also measured by real-time PCR.
These patients had high copy numbers of HHV-6 DNA, with
values ranging from 4.0 X 10? to 5.1 X 10° copies/mL (Table 2),
suggesting that viral replication may occur in the eye.
Following diagnosis, 4 patients received antiviral treatment
(i.e., valacyclovir or wvalganciclovir), which controlled their
ocular inflammation (Table 2).

Detection of HHV-6 Variant A or B in Patients with
HHV-6-Associated Ocular Inflammatory Disorders

HHV-6 can be classified into two groups: a variant A (HHV-6A)
and a variant B (HHV-6B).'3 Distinguishing between HHV-6
subtypes is mainly accomplished using PCR techniques,
including melting curve'? or variant-specific primers.”” There-
fore, we next determined whether the HHV-6-positive cases
were HHV-6A or B using realtime PCR. In this study, we
designed a probe and primers for use in the HHV-6 DNA
amplification. The paired primers and TagMan probes used for
detection of HHV-6A and HHV-6B are shown in Figure 1A. By
using several different primers and probes, we were able to
detect each of these HHV-6 types separately (Fig. 1A). The PCR
results from case 1 showed that intraocular samples included
HHV-6A but not HHV-6B DNA (Fig. 4). Final analysis with
quantitative PCR indicated that two of the cases were positive
for HHV-6A and six cases were positive for HHV-6B (Table 2).

Detection of HHV-6 mRNA in Intraocular Samples

RT-PCR has previously been used on mRNA from peripheral
blood mononuclear cells to detect actively replicating virus.?!
We therefore tested ocular samples for the presence of HHV-6
mRNA. Various samples, such as aqueous humor, vitreous fluid,
retinal membrane tissues, and collected vitreous cells from an
HHV-6A-positive case (case 1), were available for the RT-PCR
assay. We designed primers to amplify mRNA using a nested RT-
PCR (HHV-6 A IE1 U90, Fig. 1B). As revealed in Figure 5, HHV-
6A mRNA was clearly detected in vitreous cell samples, but
other ocular samples from the same patient were all negative.

Discussion

In this study, we demonstrate that seven patients with uveitis
or endophthalmitis were positive for HHV-6 DNA. In addition,
one patient with infectious keratitis was also found to be HHV-
6-positive. These patients had high copy numbers of HHV-6
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Figure 3. Results for multiplex PCR in a patient with HHV-6-positive uveitis. A significant positive curve was seen at 52°C, indicating detection of
HHV-6 genomic DNA in the ocular fluids (case 1). DNA from other herpes viruses, such as HSV1, HSV2, VZV, EBV, CMV, HHV7, and HHVS, was not

detected in this sample.

DNA, and two cases were found to be HHV-6 type A and six
cases were type B. In addition, HHV-6 mRNA was detected in
intraocular samples from HHV-6-positive patients, suggesting
that viral replication or reactivation may occur in the eye.

Recently, Cohen et al.’ reported that HHV-6A DNA could be
detected by PCR in vitreous fluid from a patient with CMV-
associated retinitis when vitreous fluids were assayed from 101
patients with ocular inflammation for HHV-6A, HHV-6B, and
HHYV-7. HHV-6B DNA was also detected in vitreous fluid from a
patient with idiopathic uveitis in the absence of CMV DNA.
This study suggests that HHV-6A and HHV-6B DNA are
detectable in approximately 1% of vitreous samples from
patients with ocular inflammation. In our study, we show that
HHV-6 DNA was detectable in 2% of ocular samples from
patients with intraocular inflammation following screening for
HHV-1 to —8 infection using multiplex PCR.

In a previous study,'® we found that intraocular HHV DNA
was detectable in a wide range of herpes virus-associated
uveitis cases when analysis was performed using multiplex
PCR. PCR is a valuable tool for the diagnosis of herpetic uveitis
and it is now possible to exclude nonherpetic uveitis patients
using this method. Moreover, de Boer et al.® previously found
that in patients with herpetic anterior uveitis, PCR was more
frequently positive than the Goldmann-Witmer coefficient.
HHV-6 has been implicated in ocular inflammation, most
remarkably when the posterior segment of the eye was
affected.®7-19-12 On the other hand, the role of HHV-6 as a
cause of anterior uveitis is inconclusive and further studies are
required. As revealed in this study, we found three cases of
anterior inflammatory diseases including keratitis and five
cases of pan- or posterior inflammatory diseases in the eye.
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Ficure 4. Detection of HHV-6 DNA by quantitative real-time PCR. The real-time PCR results for the samples from case 1 showed that intraocular
samples, such as aqueous humor and vitreous fluids, contained a high copy number of HHV-6A DNA, but not HHV-6B DNA.
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FIGURE 5.

Detection of HHV-6 mRNA in intraocular samples. HHV-6A mRNA was detected in samples from vitreous cells, but other ocular samples,

such as aqueous humor, vitreous fluids, and retinal membrane tissues were all negative (Jower image). All samples, including control RNA, were

positive for P-actin (upper image).

The detection of HHV-6 in the eye might not be clinically
relevant. HHV-6 can latently reside in cells of the lymphoid and
myeloid lineage and it may have entered the inflamed eye via
immune cells, similar to EBV and human immunodeficiency
virus.>22:2 Thus, HHV-6 DNA has been detected in circulating
T cells, monocytes, and leukocytes and may simply have been
carried into the eyes in the inflammatory cells as a result of
destruction of the blood-retina barrier. Our data indicate that
most HHV-6 DNA in intraocular fluids of inflamed eyes might
be a consequence of the release of HHV-6 DNA from resident
ocular cells caused by intraocular inflammation. A high copy
number of HHV-6 DNA was detected in patients with severe
ocular inflammation, pan- or posterior uveitis, or endophthal-
mitis (Tables 1 and 2). This is supported by the findings of Arao
et al,>* who showed that HHV-6 can infect human retinal
pigment epithelial cells.

We detected HHV-6 in only one patient with an ocular
surface inflammatory disorder. The patient was a young
healthy donor suffering from atopic dermatitis. Okuno et al.”
recently reported that 14 of 22 patients with corneal
inflammation were positive for HHV-6, suggesting that the
association of HHV-6 with disease was more frequent than with
other herpes viruses, such as HSV-1. Thus, HHV-6 may be
another sole causative agent of corneal inflammation.

HHV-6 reactivation frequently accompanies CMV reactiva-
tion,?® and the presence of HHV-6A DNA in the eye may simply
reflect the immunocompromised state of the patient. Case 6 in
this study was a patient with CMV retinitis who was also found
to be HHV-6A DNA-positive; however, with the exception of
this patient, our HHV-6 PCR-positive patients were neither
young nor immunosuppressed. We previously used multiplex
PCR to search for HHV-6 in ocular fluids from 100 patients
with uveitis and detected HHV-6A DNA in one patient with
severe unilateral uveitis (case 1).7 This patient’s ocular fluid
also contained antibodies to Toxocara canis larvae and we
finally diagnosed ocular toxocariasis and HHVG-related pan-
uveitis.” In this study, 7 patients were found to have other
infectious agents, including bacteria, other herpes viruses
(HSV-1), and parasites (Toxocara); however, it is unclear
whether HHV-6 was the predominant pathogen. It is assumed
that HHV-6 infections play a secondary role in the pathogenesis
of ocular inflammation. Therefore, we tested intraocular
samples for the presence of HHV-6 mRNA. Additional tests
for HHV-6 RNA or protein in ocular tissues would have been

more definitive and provided evidence of HHV-6 replication.
We found HHV-6A mRNA and a high copy number of HHV-6
DNA in the same sample from a patient with ocular
toxocariasis (case 1). As far as we know, this is the first report
of detection of both HHV-6 DNA and mRNA in an ocular
sample. The RT-PCR assay can reliably differentiate between
latent and actively replicating HHV-6 and its use should allow
an insight into the pathogenesis of this ubiquitous virus as
previously reported.?!

In conclusion, ocular samples collected from patients with
infectious ocular disorders can contain a high copy number of
HHV-6 DNA. The HHV-6-positive case was found to have HHV-
6 DNA and mRNA in the inflamed eye. We are currently
conducting experiments to determine whether HHV-6 type A
and type B can infect ocular cells, such as retinal pigment
epithelium, in vitro. Infected ocular cells can produce
inflammatory cytokines and chemokines that differ from those
in normal uninfected cells.
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Multicenter Study of Infliximab for Refractory
Uveoretinitis in Behcet Disease

Annabelle A. Okada, MD; Hiroshi Goto, MD; Shigeaki Ohno, MD; Manabu Mochizuki, MD;

for the Ocular Behget’s Disease Research Group of Japan

Objective: To describe the effects of infliximab on re-
fractory uveoretinitis in patients with Behget disease dur-
ing the first year of treatment.

Methods: Data were collected prospectively at 8 ter-
tiary uveitis centers. Safety was analyzed in 63 patients.
Efficacy was analyzed in 50 patients, after exclusion of
those who had received infliximab for various reasons
before the study.

Results: Eighty-nine percent (56 of 63) of the patients
were male, with 70% (44 of 63) of the patients aged 25
to 44 years. The safety analysis demonstrated that 34
episodes of adverse effects occurred in 46% (29 of 63)
of patients during 1 year, including 3 episodes of infu-
sion reactions. No adverse effects were deemed serious.
The efficacy analysis at 1 year showed that uveoretinitis
had improved in 69% (33 of 48), had improved some-
what in 23% (11 of 48), was unchanged in 8% (4 of
48), and had worsened in no patients. The mean num-

ber of ocular attacks per 6-month period decreased
from 2.66 at baseline to 0.44 during months 1 through
6 of infliximab therapy and to 0.79 during months 7
through 12. Forty-four percent (21 of 48) of patients
had no ocular attacks during the 1-year period. Efficacy
was best for patients with uveoretinitis duration of less
than 5 years. The mean best-corrected visual acuity
improved logarithm of the minimum angle of resolu-
tion from 0.736 at the first infliximab infusion to 0.616
at the end of 1 year (P=.01).

Conclusions: Infliximab treatment for Behcet disease
uveoretinitis was well tolerated, with nonserious ad-
verse effects occurring in about half of the patients. At
the end of 1 year, uveoretinitis had improved or im-
proved somewhat in 92% (44 of 48) of patients, accom-
panied by improvement in the mean visual acuity.

Arch Ophthalmol. 2012;130(5):592-598

N 2008, BEHCET DISEASE AE-
fected more than 17 000 indi-
viduals in Japan' and in 2002 rep-
resented 6.2% of new uveitis

thy, and Behcet disease.® However, the
application of these biologic agents has rep-
resented off-label use in most cases. In-
fliximab is a chimeric monoclonal anti-
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referrals to specialty clinics in Ja-
pan.? The 4 major manifestations of Be-
hcet syndrome are oral aphthous ulcers,
genital ulcers, skin lesions, and recurrent
bouts of anterior or posterior uveitis.” In
many patients, uveitis can be reduced using
standard immunosuppressive drugs.”
However, recurrent bouts of uveitis, par-
ticularly if the macula or optic disc is in-
volved, lead to a visual acuity of 0.1 or less
within 10 years of ocular symptom onset
in 38.7% of eyes, despite immunosuppres-
sive therapy.” Therefore, recurrent uveo-
retinitis must be regarded as vision-
threatening ocular inflammation and
warrants an aggressive approach.
Biologic agents have increasingly been
used in patients with refractory ocular in-
flammation due to various origins, includ-
ing sarcoidosis, birdshot chorioretinopa-

body against tumor necrosis factor, a
cytokine whose production from periph-
eral blood monocytes was increased in pa-
tients having Behcet disease with active

g Journal Club slides available
sl at www.archophthalmol.com

uveitis vs those without active uveitis or
control subjects.® An open-label trial of in-
fliximab for refractory uveoretinitis in pa-
tients with Behcet disease showed a sig-
nificant decrease in the mean number of
ocular attacks compared with conven-
tional therapy.'” Based on this trial and an
extension clinical trial, infliximab was ap-
proved by the Japanese Ministry of Health,
Labour, and Welfare (MHLW) in Janu-
ary 2007 for the treatment of refractory
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uveoretinitis associated with Behget disease.!! As a con-
dition of approval, the MHLW mandated the collection
of data on all patients with Behcet disease who were pre-
scribed infliximab. The present study pools these data
for the first year of treatment from 8 tertiary centers in
Japan that specialize in this disease. The study objective
was to describe the effects of infliximab on refractory uveo-
retinitis in patients with Behcet disease during the first
year of treatment.

— RGN

PARTICIPANTS

Data were collected prospectively using prepared data forms among
patients receiving their first infliximab infusion between Janu-
ary 26, 2007, and August 23, 2008, for the indication of refrac-
tory uveoretinitis associated with Behget disease. During this pe-
riod, 97 patients with Behcet disease were consecutively registered
as having started infliximab treatment at 8 participating centers.
Data forms for the first year of treatment were returned on 63 pa-
tients. The diagnosis of Behget disease was made based on estab-
lished criteria by the Behget's Disease Research Committee of Ja-
pan.’ Participating centers and physicians involved are listed at
the end of this article. Data on various aspects of some patients
included in the present study have been reported previously by
individual centers.'*!” Standard informed consent was obtained
from patients by the treating physicians.

No criteria were given by the MHLW at the time of inflix-
imab approval and data collection to define refractoriness in
patients, In general, the uveitis specialists involved in this study
interpreted refractory uveoretinitis to imply that a patient con-
tinued to have ocular attacks, despite the use of systemic im-
munosuppression, or was intolerant of such treatment.

PRETREATMENT EVALUATION

Before initiating infliximab treatment, all patients underwent
complete ophthalmological and internal medicine examina-
tions, including tuberculin skin testing and a chest radio-
graph. Blood tests included baseline complete blood cell count,
chemistries, liver function enzymes, and hepatitis B virus se-
rologic testing. The administration of tuberculosis prophy-
laxis was left to the discretion of the treating physicians.

INFLIXIMAB DOSING AND
INFUSION REACTIONS

As per the MHLW treatment protocol, patients received intra-
venous infusions of infliximab (5 mg/kg) at weeks 0, 2, and 6
and every 8 weeks thereafter. Infusion reactions were defined
as any adverse reaction developing during the infliximab in-
fusion or after completion of the infusion for up to 2 hours.

DATA COLLECTION AND
STATISTICAL ANALYSIS

Forms were filled out by treating physicians at each participat-
ing center and were sent to a central data collection office for col-
lation and analysis. As per the standardized MHLW criteria, ad-
verse effects were severe if they resulted in death, were life
threatening, required hospitalization or prolongation of hospi-
talization for treatment, or caused irreversible disability or dys-
function, congenital abnormalities or defects, or other severe medi-
cal conditions. Physicians were asked to report adverse effects in

Table 1. Baseline Characteristics and Pertinent Medical
Histories Among 63 Patients
Characteristic Value
Sex, No. (%)
Male 56 (89)
Female 7(11)
Age, y
No. (%)
<15 1(2)
1510 <25 6(10)
25to <35 22 (35)
35to <45 22 (35)
45to <55 4(6)
55 to <65 7(11)
=65 1(2)
Mean (SD) 37.4 (11.6)
Medical history, No. (%)?
Tuberculosis 6 (10)
Hepatitis B infection 1(2)
Other disease® 38 (60)
Known drug allergies 9 (14)

3Some patients had more than 1 medical condition.
YIncludes ocular and nonocular disease.

an open-ended question, as opposed to choosing from a list of
potential adverse events known to be associated with infliximab.

Categorization of patients’ uveoretinitis severity and treat-
ment efficacy was left to the discretion of the treating physi-
cians; no severity or efficacy terminology was specified. The
consensus among the uveitis specialists participating in this study
was that uveoretinitis was mild if it involved only the anterior
segment without hypopyon, was moderate if it involved the an-
terior segment with hypopyon or involved the retina but not
the macula or optic disc, and was severe if it involved the macula
or optic disc. Similarly, the consensus on efficacy after initia-
tion of infliximab therapy was that uveoretinitis had im-
proved if no ocular attacks were observed, had improved some-
what if attacks were of decreased frequency and involved only
the anterior segment, was unchanged if ocular attacks oc-
curred at the same frequency or severity, and had worsened if
ocular attacks occurred at a higher frequency or severity. Acute
ocular attacks were managed at the discretion of the treating
physicians, and this information was not collected.

Best-corrected visual acuity was assessed using Landolt ring
charts. Decimal best-corrected visual acuity was converted to
logarithm of the minimum angle of resolution before statisti-
cal analysis. Statistical comparisons were made using the Wil-
coxon signed rank test.

.

BASELINE CHARACTERISTICS

As summarized in Table 1, 89% (56 of 63) of the pa-
tients were male, and 70% (44 of 63) of the patients were
aged 25 to 44 years. Ten percent (6 of 63) of patients had
a known history of tuberculosis, while 14% (9 of 63) of
patients had known drug allergies. As summarized in
Table 2, most patients had Behcet disease duration of
less than 10 years, with a similar uveoretinitis duration.
Uveoretinitis was severe in 83% (52 of 63) of patients.
Atleast 3 ocular attacks in the 6-month period before start-
ing infliximab had been documented in 33% (21 of 63)
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Table 2. Behget Syndrome Characteristics
Among 63 Patients
Characteristic Value
Behget syndrome duration, y
No. (%)
<5 23 (37)
5to <10 23 (37)
10to <15 10 (16)
=15 4 (6)
Unknown 3(5)
Mean (SD) 6.6 (4.6)
Uveoretinitis duration, y
No. (%)
<5 26 (41)
5t0 <10 23 (37)
10to <15 11 (18)
=15 3(5)
Mean (SD) 6.9 (4.7)
Severity of uveoretinitis, No. (%)
Mild 0
Moderate 11 (18)
Severe 52 (83)
No. of ocular attacks in the 6-mo period
before starting infliximab, No. (%)
0 12 (19)
1 10 (16)
2 13 (21)
=3 21 (33)
Unknown 7(11)
Cyclosporine use before starting infliximab, No. (%)
Yes 31 (49)
No 18 (29)
Unknown 14 (22)

of patients. Almost half of the patients were using cyclo-
sporine. Of those, many immediately discontinued their
cyclosporine at the initiation of infliximab therapy, while
others tapered to a lower maintenance dose.

INFLIXIMAB INFUSION AND
TUBERCULOSIS PROPHYLAXIS

Infliximab infusions were administered initially in the out-
patient clinic in 35 of 63 patients (56%) and in an inpa-
tient setting in 28 of 63 patients (44%). Of those who
received infusions as inpatients, 24 patients were subse-
quently given their infusions in the outpatient clinic. Sev-
enteen of 63 patients (27%) received pharmacological tu-
berculosis prophylaxis.

SAFETY

As summarized in Table 3, 34 episodes of adverse ef-
fects were documented, occurring in 29 of 63 patients
(46%) during 1 year. The most common events were der-
matological, such as urticaria and rash. Infusion reac-
tions were reported in 2 of 63 patients (3%) and con-
sisted of 1 episode of transient dyspnea in one patient
and 2 episodes of decreased blood pressure in the other
patient. No adverse effects were judged to be serious by
the MHLW criteria.

During the 1-year study period, infliximab therapy was
discontinued in 3 patients (the last infusions were ad-

Table 3. Adverse Effects of Infliximab Therapy
Among 63 Patients

No. of
Episodes

No. of

Adverse Effect Patients?

General systemic
Headache
Fever
Sweats
Chills
Nausea
Blood pressure elevation
Bradycardia
Decreased white blood cell count
Respiratory
Coughing 1 1
Difficulty breathing 1
Upper airway inflammation 3
Dermatological
Flushing 2
Urticaria 6
Rash, unspecified 4
1
1

P oy ey e U A
e e i ey i

W —

Purigo

Pruritus
Infectious

Tonsillitis 1 L]

Infectious colitis 1 1
Infusion related

Paresthesia at infusion site 1 1

Infusion reaction 3 2
Total

B A

&

4Some patients experienced more than 1 adverse effect or more than 1
episode of the same adverse effect.

ministered at 154, 170, and 358 days, respectively, after
the initial infusions). The reasons given [or stopping in-
fliximab were adverse effects in 2 patients and adverse
effects and inadequate efficacy in 1 patient.

OVERALL CLINICAL EFFICACY

To assess efficacy only in patients who were infliximab
naive, the efficacy analysis was performed after the ex-
clusion of 11 patients who had previously received in-
fliximab as part of the phase 2 clinical trial for Behcet dis-
ease'® or who had received infliximab for other clinical
indications. An additional 2 patients at 6 months and 4
patients at 12 months were excluded because of incom-
plete data.

At 6 months of infliximab therapy (n=50), uveoreti-
nitis had improved in 33 patients (66%), had improved
somewhat in 10 patients (20%), was unchanged in 6 pa-
tients (12%), and had worsened in 1 patient (2%). For
the most part, these percentages remained stable at the
12-month evaluation (n=48), when uveoretinitis had im-
proved in 33 patients (69%), had improved somewhat
in 11 patients (23%), was unchanged in 4 patients (8%),
and had worsened in no patients.

FREQUENCY OF OCULAR ATTACKS

As summarized in Table 4, the mean number of ocular
attacks per patient decreased significantly from 2.66 (me-
dian, 2; range, 0-10) during the 6 months before start-
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Table 4. Efficacy of Infliximab by Location and Severity of Ocular Inflammatory Attacks?
No. (%) of Attacks [Mean No. of Attacks per Patient]
7 Months 1-6 Months 7-12 '
6-Month Period After Starting Infliximab After Starting Infliximab
Before Starting (n = 50) (n = 48)
Infliximab | ]
Inflammatory Attacks (n = 50) Value P Value! Value P Value! P Value®
Total 133 [2.66] 22 [0.44] <.001 38 [0.79] <.001 02
Location
Anterior uveitis 16 (12) [0.32] 2 (9) [0.04] .008 10 (26) [0.21] 32 07
Posterior uveitis 50 (38) [1.00] 7 (32) [0.14] <.001 14 (37) [0.29] <.001 .05
Panuveitis 65 (49) [1.30] 12 (55) [0.24] <.001 14 (37) [0.29] <.001 39
Unknown 2(2) [0.04] 1(5) [0.02] 0[0.00]
Severity
Mild 35 (26) [0.70] 15 (68) [0.30] .04 24 (63) [0.50] 49 18
Moderate 56 (42) [1.12] 3 (14) [0.06] <.001 5 (13) [0.10] <.001 22
Severe 40 (30) [0.80] 4 (18) [0.08] <.001 9 (24) [0.19] <.001 07
Unknown 2(2) [0.04] 0 [0.00] 0[0.00]

4The Wilcoxon signed rank test was used for statistical comparisons.
bCompared with the 6-month period before starting infliximab.
¢Compared with months 1 through 6 after starting infliximab.

ing infliximab (baseline) to 0.44 (median, 0; range, 0-4)
during months 1 through 6 of infliximab therapy and to
0.79 (median, 0; range, 0-5) during months 7 through
12 (P<.001 vs baseline for both). The difference in the
mean number of ocular attacks per patient between
months 1 through 6 vs months 7 through 12 was statis-
tically significant (P<<.02).

Thirty-eight of 50 patients (76%) had no ocular at-
tacks during months 1 through 6, and 28 of 48 patients
(58%) had no ocular attacks during months 7 through
12. Among 48 patients with complete efficacy data at 12
months, 21 (44%) had no ocular attacks, and 27 (56%)
had at least 1 ocular attack during the 1-year period.
Among 27 patients with at least 1 ocular attack, uveo-
retinitis had improved or improved somewhat in most
of them according to the treating physicians; at 12 months,
uveoretinitis had improved in 18 patients (67%), had im-
proved somewhat in 7 patients (26%), was unchanged
in 2 patients (7%), and had worsened in no patients.

EFFICACY BASED
ON UVEORETINITIS DURATION

As shown in the Figure, the efficacy of infliximab dur-
ing 1 year was best for patients with uveoretinitis dura-
tion of less than 5 years. However, infliximab therapy was
judged to have improved uveoretinitis in more than half
of the patients with a uveoretinitis duration of 5 years to
less than 10 years or 10 years to less than 15 years.

EFFICACY BASED ON LOCATION AND
SEVERITY OF UVEORETINITIS

Table 4 gives the number of ocular attacks at baseline and
during months 1 through 6 and months 7 through 12 of
infliximab therapy based on the location and severity of
inflammatory attacks. During months 1 through 6, the
mean number of ocular attacks per patient decreased
markedly in all categories examined. However, during

months 7 through 12, a slight increase for all locations
was observed compared with baseline, although these dif-
ferences were not statistically significant. A small in-
crease in the proportion of severe ocular attacks among
all ocular attacks from months 1 through 6 (18% [4 of
22 attacks]) to months 7 through 12 (24% [9 of 38 at-
tacks) was observed.

Examination of individual cases revealed that all 9 pa-
tients who had ocular attacks during months 1 through
6 had a reduction in severity relative to baseline. Of 19
patients who continued to have ocular attacks during
months 7 through 12, a total of 14 had a reduction in
severity relative to baseline, while 5 had no reduction (al-
though 3 of these 5 patients had a decrease in the num-
ber of ocular attacks compared with baseline).

VISUAL ACUITY

The mean best-corrected visual acuity (logarithm of the
minimum angle of resolution) for 50 patients (90 eyes)
included in the efficacy analysis improved from 0.736 at
the first infliximab infusion to 0.616 at the end of 1 year.
This difference was significant (P=.01) using the last ob-
servation carried forward method.

B COVVENT ey

Several case series have shown the efficacy of infliximab
for treating uveitis associated with Behget dis-
ease.®"'%12%" To our knowledge, the present study is the
first to examine infliximab use for this disease in a pro-
spective multicenter study among many patients.

As expected, most patients were male and were aged
25 to 44 years. What was somewhat surprising was that
10% (6 of 63) of the patients had a known history of tu-
berculosis; 27% (17 of 63) received pharmacological tu-
berculosis prophylaxis. In Japan, tuberculosis remains at
moderately high incidence and prevalence levels®; there-
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Figure. Efficacy in 48 patients who completed 1 year of infliximab therapy by
duration of uveoretinitis associated with Behget syndrome. The number of
patients who improved, improved somewhat, or did not change was 18, 5,
and 2 for duration of less than 5 years; 7, 3, and 1 for a duration of 5 to less
than 10 years; and 8, 3, and 1 for a duration of 10 to less than 15 years,
respectively. No patients experienced worsening of their uveoretinitis.

fore, reactivation or new infection is of concern. Of note,
in the phase 2 trial of infliximab for Behcet disease uveo-
retinitis in Japan, 1 of 13 patients was reported to have
activation of latent tuberculosis.'® The present analysis
of 63 patients during 1 year revealed no cases of active
tuberculosis or other severe infections. Severe pulmo-
nary infections involving Pneumocystis jiroveci and His-
toplasma capsulatum can occur during infliximab therapy,
with numerous cases of the former reported in Ja-
pan.?”?! However, these infections occurred in patients
with diseases such as rheumatoid arthritis, most of whom
were older; therefore, age-related comorbidities may have
had a role. The mean age of our patients with Behget dis-
ease was 37.4 years, with 81% (51 of 63) of patients
younger than 45 years. Because Behcet disease uveoreti-
nitis is a chronic disease, further observation of this co-
hort is needed to better evaluate the risk of opportunis-
tic infection. Other possible severe adverse effects, such
as thromboembolic events, have been reported in pa-
tients with uveitis® but were not observed in our study.

This study confirmed previous infliximab efficacy re-
sults among patients with Behcet disease uveoretinitis. The
number of ocular inflammatory attacks was significantly
reduced during months 1 through 6 and months 7 through
12 of infliximab treatment compared with baseline. Twenty-
one of 48 patients (44%) had no ocular attacks during the
entire 12-month period. Among patients in whom ocular
attacks continued, uveoretinitis in most of them im-
proved or improved somewhat. Furthermore, although ef-
ficacy was best for patients with uveoretinitis duration of
less than 5 years, infliximab was effective in those who had
had the disease for longer periods.

Although the overall frequency of ocular attacks de-
clined compared with baseline, a statistically significant
increase in the mean number of ocular attacks per pa-
tient was observed during months 7 through 12 (0.79 at-
tacks) compared with months 1 through 6 (0.44 at-
tacks). There was also a trend toward an increased
proportion of severe attacks among all ocular attacks and
a higher mean number of severe attacks per patient. Hu-

man antichimera antibodies (HACAs) have been impli-
cated in the observed decline in therapeutic response to
infliximab among patients with inflammatory bowel dis-
ease.”>” Although HACA titers were not measured in the
present study, it is possible that the development of
HACAs may have led to a gradual rise in frequency or
severity of ocular attacks over time during the 1-year pe-
riod. The development of HACAs may also be related to
the occurrence of ocular attacks observed close to the next
planned infliximab infusion in patients with Behcet dis-
ease,'>'>17 a time when serum levels of infliximab are low.!°
Moreover, some patients in our study continued using
cyclosporine, while others did not, and this may have in-
fluenced drug responses and the development of HACAs.
Further analysis of our data relative to concomitant cy-
closporine use is ongoing and will be the subject of a fu-
ture publication.

It is difficult to compare our treatment outcomes with
those of previous studies. However, a 1978 study** re-
vealed that Japanese patients with Behcet disease had a mean
0f 1.61 ocular attacks per year when taking cyclophospha-
mide (50-100 mg/d) vs 3.94 ocular attacks per year when
not receiving immunosuppression. A 1999 study? from Ja-
pan reported that patients with Behcet disease had a mean
of 0.21 ocular attacks per 4-week period when using cy-
closporine (5 mg/kg/d) compared with 0.60 ocular at-
tacks per 4-week period when receiving no immunosup-
pression. The baseline patient characteristics and the
reporting methods differed in these studies compared with
our study; nonetheless, our infliximab results seem to com-
pare favorably. It is known that the frequency of ocular at-
tacks in Behcet disease decreases over time after onset of
the disease. A Japanese study’ examining this issue in pa-
tients receiving standard immunosuppression demon-
strated that the mean frequency was 4.1 ocular attacks dur-
ing the first year and 3.2 ocular attacks during the second
year, with a subsequent decrease to 1.4 ocular attacks dur-
ing the 10th year after onset of Behget disease. Neverthe-
less, the decreased frequency of ocular attacks after 1 year
of infliximab therapy in the present study greatly sur-
passes these reported rates of decline among patients re-
ceiving standard immunosuppression alone. Finally, per-
haps the best support for the use of infliximab comes from
the fact that the case series reporting efficacy involved pa-
tients having Behcet disease with refractory disease, who
had recurrences despite standard immunosuppressive
regimens'ﬁ,'r'.l[l.ls-l?

Strengths of our study include the collection of data
among a large sample of patients in a prospective manner
and the involvement of multiple centers, representing a wide
spectrum of disease and treatment patterns. Furthermore,
a single definition for diagnosing Behcet disease was used
based on established criteria. Weaknesses of our study in-
clude the open-label design without a sham group for com-
parison, the absence of criteria for efficacy and severity rat-
ings, and the short infliximab therapy follow-up period (1
year) given that this ocular disease usually continues with
inflammatory recurrences for several years, if not de-
cades. Furthermore, only acute inflammation that was clini-
cally observable by the physicians at the time of clinic vis-
its, whether scheduled or unscheduled, was considered an
ocular attack. Therefore, the number or severity of ocular
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attacks may have been underestimated, although we as-
sume that severe ocular attacks would have brought pa-
tients to the ophthalmologist for an unscheduled visit be-
cause of reduced vision. In addition, only 63 of 97 eligible
patients from 8 centers were included in any analysis, and
only 48 were included in the 1-year efficacy analysis. It is
possible that patients not included in the present analysis
had more adverse effects or worse efficacy. The influence
of concomitant therapy also requires close examination, as
already stated. Finally, the infliximab dose (5 mg/kg every
8 weeks during maintenance therapy) available for use in
this study was limited by the MHLW guidelines. Patients
with continued recurrence of ocular attacks, particularly
those with severe attacks, may require more frequent or
greater doses of infliximab, as has been reported for the treat-
ment of various types of uveitis.”'3®

New methods of assessing ocular inflammation would
be useful to judge the severity of disease and the response
to infliximab treatment. Fluorescein angiography has been
used as a surrogate marker for the overall level of ocular
inflammation by scoring retinal vascular and optic disc fluo-
rescein leakage at times of clinical quiescence.'” Other meth-
ods that may prove useful involve assessing the activation
of various cytokines and other inflammation-related mol-
ecules by examining gene expression. Such analysis has been
performed in autoimmune noninfectious uveitis,”” in Be-
heet disease with uveitis,* and in rheumatoid arthritis and
inflammatory bowel disease before and after the initiation
of infliximab therapy.**

In summary, the present study among 63 patients hav-
ing Behcet disease with refractory uveoretinitis demon-
strated that infliximab was well tolerated, with nonseri-
ous adverse effects occurring in about half of the patients.
At the end of 1 year, uveoretinitis had improved or im-
proved somewhat in 92% (44 of 48) of patients, accom-
panied by improvement in the mean visual acuity. Forty-
four percent (21 of 48) of patients had no ocular attacks
during the 1-year period, while the remainder experi-
enced a marked overall reduction in the frequency and
severity of attacks compared with baseline.

Submitted for Publication: July 1, 2011; final revision
received November 27, 2011; accepted December 1, 2011.
Author Affiliations: Department of Ophthalmology, Kyo-
rin University School of Medicine (Dr Okada), Depart-
ment of Ophthalmology, Tokyo Medical University
(Dr Goto), and Department of Ophthalmology, Tokyo
Medical and Dental University (Dr Mochizuki), Tokyo;
and Department of Ocular Immunology, Hokkaido Uni-
versity School of Medicine, Sapporo (Dr Ohno), Japan.
Correspondence: Annabelle A. Okada, MD, Depart-
ment of Ophthalmology, Kyorin University School of
Medicine, Shinkawa 6-20-2, Mitaka, Tokyo 181-8611,
Japan (aokada@eye-center.org).

Author Contributions: Drs Okada, Goto, Ohno, and
Mochizuki had full access to all the data in the study and
take responsibility for the integrity of the data and the
accuracy of the data analysis on behalf of the Ocular
Behcet's Disease Research Group of Japan.

Financial Disclosure: Drs Okada and Ohno report re-
ceiving lecture fees and grant support from Mitsubishi
Tanabe Pharma, the distributor of infliximab in Japan.

Group Information: Ocular Behcet's Disease Research
Group of Japan Group Members: Health Sciences Univer-
sity of Hokkaido, Sapporo: Nobuyoshi Kitaichi, MD. Hok-
kaido University, Sapporo: Ken-ichi Namba, MD, and
Shigeaki Ohno, MD. Kyorin University, Tokyo: Hiroshi
Keino, MD; Annabelle A. Okada, MD; and Takayo
Watanabe, MD. Kyushu University, Fukuoka: Tatsuro Ishi-
bashi, MD, and Takako Ito, MD. Osaka Koseinenkin Hos-
pital, Osaka: Nobuyuki Ohguro, MD. Osaka University
Graduate School of Medicine, Osaka: Kei Nakai, MD. Tokyo
Medical and Dental University, Tokyo: Manabu Mochi-
zuki, MD; Sunao Sugita, MD; and Yukiko Yamada, MD.
Tokyo Medical University, Tokyo: Hiroshi Goto, MD, and
Takeshi Kezuka, MD. University of Tokyo, Tokyo: Toshi-
katsu Kaburaki, MD, and Mitsuko Takamoto, MD. Yama-
guchi University,Yamaguchi: Koh-hei Sonoda, MD. Yo-
kohama City University, Yokohama: Nobuhisa Mizuki, MD.
Online-Only Material: This article is featured in the
Archives Journal Club. Go to http://www.archophthalmol
.com to download teaching PowerPoint slides.
Additional Contributions: The Ocular Behcet's Disease
Research Group of Japan acknowledges the administra-
tive assistance of Mitsubishi Tanabe Pharma, the dis-
tributor of infliximab in Japan.

B REFERENCES  p

1. Ministry of Health, Labour, and Welfare, Japan. Report of the Administration
for Insurance and Health. 2008 http://www.mhlw.go.jp/toukei/saikin/hw/eisei/08
/dl/data_007.pdf. Accessed August 27, 2010.

2. Goto H, Mochizuki M, Yamaki K, Kotake S, Usui M, Ohno S. Epidemiological sur-
vey of intraocular inflammation in Japan. Jon J Ophthalmol. 2007;51(1):41-44.

3. Behget's Disease Research Committee of Japan. Behget's disease: guide to di-
agnosis of Behget's disease. Jpn J Ophthalmol. 1974;18:291-294.

4, Okada AA. Behget's disease: general concepts and recent advances. Curr Opin
Ophthalmol. 2006;17(6):551-556.

5. Kaburaki T, Araki F, Takamoto M, et al. Best-corrected visual acuity and fre-
quency of ocular attacks during the initial 10 years in patients with Behget's disease.
Graefes Arch Clin Exp Ophthalmol. 2010;248(5):709-714.

6. Suhler EB, Smith JR, Wertheim MS, etal. A prospective trial of infliximab therapy
for refractory uveitis: preliminary safety and efficacy outcomes. Arch Ophthalmol.
2005;123(7):903-912.

7. Sobrin L, Kim EC, Christen W, Papadaki T, Letko E, Foster CS. Infliximab therapy
for the treatment of refractory ocular inflammatory disease. Arch Ophthalmol.
2007;125(7):895-900.

8. Okada AA. The dream of biologics in uveitis. Arch Ophthalmol. 2010;128(5):632-
635.

9. Nakamura S, Sugita M, Tanaka T, Ohno S. Enhanced production of in vitro tu-
mor necrosis factor-a from monocytes in Behget's disease [in Japanese].
Nihon Ganka Gakkai Zasshi. 1992;96(10):1282-1285.

10. Ohno S, Nakamura S, Hori S, et al. Efficacy, safety, and pharmacokinetics of mul-
tiple administration of infliximab in Behget's disease with refractory uveoretinitis.
J Rheumatol. 2004;31(7):1362-1368.

11. JCN Network. Tanabe Seiyaku announces anti TNF-o monoclonal antibody prepa-
ration REMICADE(R) for drip infusion 100 receives approval as additional indi-
cation of treating Behget's disease with refractory uveoretinitis. http://japancorp
.net/article.asp?Art_ID=14059. Accessed September 7, 2010.

12. Ito T, Sonoda KH, Hijioka K, Fujimoto T, Ishibashi T. Acquired resistance to in-
fliximab against uveitis due to Behget's disease after one year of administration.
Jon J Ophthalmol. 2010;54(5):502-504.

13. Yamada Y, Sugita S, Tanaka H, Kamoi K, Kawaguchi T, Mochizuki M. Compari-
son of infliximab versus ciclosporin during the initial 6-month treatment period
in Behget disease. BrJ Ophthalmol. 2010;94(3):284-288.

14, Tanaka H, Sugita S, Yamada Y, et al. Effects and safety of infliximab adminis-
tration in refractory uveoretinitis with Behget's disease. Nihon Ganka Gakkai Zasshi.
2010;114(2):87-95.

15. Yamada Y, Sugita S, Tanaka H, Kamoi K, Takase H, Mochizuki M. Timing of re-
current uveitis in patients with Behget's disease receiving infliximab treatment.
BrJ Ophthalmol. 2011;95(2):205-208.

ARCH OPHTHALMOL/VOL 130 (NO. 5), MAY 2012

WWW.ARCHOPHTHALMOL .COM

©2012 American Medical Association. All rights reserved.



16.

1F:

18.

19.

20.

21.

22

23.

24,

25.

26.

27

28.

Sugita S, Yamada Y, Mochizuki M. Relationship between serum infliximab lev-
els and acute uveitis attacks in patients with Behget disease. Br J Ophthalmol.
2011;95(4):549-552.

Keino H, Okada AA, Watanabe T, Taki W. Decreased ocular inflammatory at-
tacks and background retinal and disc vascular leakage in patients with Behget's
disease on infliximab therapy. 8rJ Ophthalmol. 2011;95(9):1245-1250.
Sfikakis PP, Kaklamanis PH, Elezoglou A, et al. Infliximab for recurrent, sight-
threatening ocular inflammation in Adamantiades-Behget disease. Ann Intern Med.
2004;140(5):404-406.

Wechsler B, Sablé-Fourtassou R, Bodaghi B, et al. Infliximab in refractory uveitis
due to Behget's disease. Clin Exp Rheumatol. 2004;22(4)(suppl 34):514-516.
Tugal-Tutkun |, Mudun A, Urgancioglu M, et al. Efficacy of infliximab in the treat-
ment of uveitis that is resistant to treatment with the combination of azathio-
prine, cyclosporine, and corticosteroids in Behget's disease: an open-label trial.
Arthritis Rheum. 2005;52(8):2478-2484.

Abu El-Asrar AM, Abboud EB, Aldibhi H, Al-Arfaj A. Long-term safety and effi-
cacy of infliximab therapy in refractory uveitis due to Behget's disease. Int
Ophthalmol. 2005;26(3):83-92.

Lanthier N, Parc C, Scavennec R, Dhéte R, Brézin AP, Guillevi L. Infliximab in
the treatment of posterior uveitis in Behget's disease: long term follow up in four
patients. Presse Med. 2005;34(13):916-918.

Merino G, Varas G, Diaz G, et al. Effectiveness of infliximab in patients with Be-
hget syndrome and severe uveoretinitis: report of five cases. Rev Med Chil. 2006;
134(7):875-882.

Niccoli L, Nannini C, Benucci M, et al. Long-term efficacy of infliximab in refrac-
tory posterior uveitis of Behget's disease: a 24-month follow-up study. Rheu-
matology (Oxford). 2007,46(7):1161-1164.

Accorinti M, Pirraglia MP, Paroli MP, Priori R, Conti F, Pivetti-Pezzi P. Infliximab
treatment for ocular and extraocular manifestations of Behget's disease. Jpn J
Ophthalmol. 2007;51(3):191-196.

Tabbara KF, Al-Hemidan Al. Infliximab effects compared to conventional therapy
in the management of retinal vasculitis in Behget disease. Am J Ophthalmol. 2008;
146(6):845-850.81.

Al-Rayes H, Al-Swailem R, Al-Balawi M, Al-Dohayan N, Al-Zaidi S, Tarig M.
Safety and efficacy of infliximab therapy in active Behget's uveitis: an open-label
trial. Rheumatol Int. 2008;29(1):53-57.

Morimura Y, Okada AA, Kawahara S, et al. Tuberculin skin testing in uveitis pa-
tients and treatment of presumed intraocular tuberculosis in Japan. Ophthalmology.
2002;109(5):851-857.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

Velayos FS, Sandborn WJ. Pneumocystis carinii pneumonia during mainte-
nance anti~tumor necrosis factor-« therapy with infliximab for Crohn's disease.
Inflamm Bowel Dis. 2004;10(5):657-660.

Komano Y, Harigai M, Koike R, et al. Pneumacystis jiroveci pneumonia in pa-
tients with rheumatoid arthritis treated with infliximab: a retrospective review and
case-control study of 21 patients. Arthritis Rheum. 2009,61(3):305-312.

Lee JH, Slifman NR, Gershon SK, et al. Life-threatening histoplasmosis compli-
cating immunotherapy with tumor necrosis factor o antagonists infliximab and
etanercept. Arthritis Rheum. 2002;46(10):2565-2570.

Miele E, Markowitz JE, Mamula P, Baldassano RN. Human antichimeric anti-
body in children and young adults with inflammatory bowel disease receiving
infliximab. J Pediatr Gastroenterol Nutr. 2004;38(5):502-508.

Vermeire S, Noman M, Van Assche G, Baert F, D'Haens G, Rutgeerts P. Effec-
tiveness of concomitant immunosuppressive therapy in suppressing the forma-
tion of antibodies to infliximab in Crohn's disease. Gut. 2007;56(9):1226-
1231,

Hijikata K, Masuda K. Visual prognosis in Behget's disease: effects of cyclophos-
phamide and colchicines. Jpn J Ophthalmol. 1978;22:506-519.

Fujino Y, Joko S, Masuda K, et al. Giclosporin microemulsion preconcentrate treat-
ment of patients with Behget's disease. Jpn J Ophthalmol. 1999;43(4):318-
326.

El-Shabrawi Y, Hermann J. Anti-tumor necrosis factor-a therapy with inflixi-
mab as an alternative to corticosteroids in the treatment of human leukocyte an-
tigen B27-associated acute anterior uveitis. Ophthalmology. 2002;109(12):
2342-2346.

Li Z, Liu B, Maminishkis A, et al. Gene expression profiling in autoimmune non-
infectious uveitis disease. J Immunol. 2008;181(7):5147-5157.

Keino H, Watanabe T, Taki W, Okada AA. Effect of infliximab on gene expression
profiling in Behget's disease. Invest Ophthalmol Vis Sci. 2011;52(10):7681-
7686.

Sekiguchi N, Kawauchi S, Furuya T, et al. Messenger ribonucleic acid expres-
sion profile in peripheral blood cells from RA patients following treatment with
an anti-TNF-o monoclonal antibody, infliximab. Rheumatology (Oxford). 2008;
47(6):780-788.

Arijs I, De Hertogh G, Lemaire K, et al. Mucosal gene expression of antimicrobial
peptides in inflammatory bowel disease before and after first infliximab treatment.
PLoS One. 2009;4(11):7984 http://www.ncbi.nim.nih.gov/pme/articles
/PMC2776509/?tocl=pubmed. Accessed February 16, 2012,

ARCH OPHTHALMOL/VOL 130 (NO. 5), MAY 2012

598

WWW.ARCHOPHTHALMOL.COM

©2012 American Medical Association. All rights reserved.
— 52—



Graefes Arch Clin Exp Ophthalmol (2013) 251:1003-1004
DOI 10.1007/s00417-012-1972-1

LETTER TO THE EDITOR

Enhanced depth imaging optical coherence tomography
of the choroid in recurrent unilateral posterior scleritis

Wakako Taki - Hiroshi Keino - Takayo Watanabe -
Annabelle A. Okada

Received: 9 December 2011 /Revised: 13 February 2012 /Accepted: 13 February 2012 /Published online: 7 March 2012

© Springer-Verlag 2012

Dear Editor,

Posterior scleritis is a painful and potentially destructive
ocular inflammation caused by infectious agents or non-
infectious immune reactions [1]. Recently, spectral-domain
optical coherence tomography (OCT) using enhanced depth
imaging (EDI) has been shown to reliably visualize the full
thickness of choroid in normal and highly myopic eyes
[2, 3]. In this report, we describe two patients with recurrent
unilateral posterior scleritis in whom thinning of the choroid
was observed by EDI-OCT.

Patient 1

A 33-year-old man was referred for scleritis refractory to
systemic corticosteroids. On examination, visual acuities
(VAs) were 1.2 OD without correction and 0.9 OS with
correction of —0.50 diopter. The intraocular pressures (IOPs)
were normal OU. The right eye was normal, but the left eye
was mildly injected, with serous retinal detachment noted in
the fundus (Fig. la). B-mode ultrasonography showed a
thickened posterior eye wall (Fig. 1b). Syphilis serologies,
antineutrophil cytoplasmic antibody, and angiotensin con-
verting enzyme level were unrevealing. The tuberculin skin
test (TST) was positive, but the QuantiFERON®-TB 2G
(QFT; Cellestis, Carnegie, Australia) was negative. The
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patient was diagnosed with posterior scleritis of unclear
etiology, and started on 40 mg/day of prednisolone on a
taper, and later on oral methotrexate (MTX) for steroid
sparing. The patient was recurrence-free for over 2 years,
However, 29 months after presentation while still on MTX
8 mg/week, ocular pain serous retinal detachment recurred OS
(Fig. lc). EDI-OCT was performed using the Heidelberg
Spectralis instrument (Heidelberg Engineering, Heidelberg,
Germany), with retinal scans performed along horizontal and
vertical planes through the center of the fovea. Choroidal
thickness was determined manually by measuring the
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Fig. 1 a Fundus photograph of the left eye in patient 1, revealing serous
retinal detachment and a hyperemic optic disc. b B-mode ultrasonogra-
phy showed a thickened posterior eye wall. ¢ EDI-OCT images at
29 months after presentation during a bout of active, recurrent inflamma-
tion. d EDI-OCT images at 35 months during a period of quiescence.
White arrowheads delineate the extemal choroidal margins

@ Springer



1004

Graefes Arch Clin Exp Ophthalmol (2013) 251:1003-1004

4 :
“ (9}
TR TI T L

Fig. 2 a Fundus photograph of the right eye in patient 2, revealing
serous retinal detachment and a hyperemic optic disc. b B-mode
ultrasonography showed a thickened posterior eye wall. ¢ EDI-OCT
images at 53 months after presentation, at a time of resolution of
recurrent posterior scleritis. d EDI-OCT images at 59 months after
presentation during a period of quiescence. White arrowheads delin-
eate the external choroidal margins

distance, under the center of the fovea, between the outer
border of the hyper-reflective line corresponding to the retinal
pigment epithelium and the outer border of the choroid. Sub-
foveal choroidal thicknesses were found to be 375 um OD and
220 um OS (Fig. 1c). The treatment regimen was increased to
prednisolone 30 mg/day and MTX 10 mg/week, and the
posterior scleritis again resolved. Follow-up EDI-OCT at
35 months revealed choroidal thicknesss of 390 um OD and
143 um OS (Fig. 1d). There was no difference in axial length
between the two eyes (23.58 mm OD and 23.44 mm OS) as
measured at 46 months after initial presentation.

Patient 2

A 21-year-old woman was referred for scleritis refractory to
topical corticosteroids. On examination, the VAs were 0.06
OD with correction of +1.00 diopter and 0.8 OS with
correction of —0.50 diopter. The IOPs were normal OU.
The left eye was normal, but the right eye had a serous
retinal detachment (Fig. 2a) and B-mode ultrasonography

@ Springer

showed a thickened posterior eye wall OD (Fig. 2b). Ancil-
lary investigations were notable for presence of antinuclear
antibodies and a positive TST, although the chest X-ray was
normal; QFT testing was not available. The patient was
diagnosed with posterior scleritis of unclear etiology, and
treated with prednisolone 100 mg/day intravenously for
3 days, followed by an oral dose of 40 mg/day tapered to
zero by 12 months. The posterior scleritis resolved within
1 month, with no recurrence for roughly 4 and a half years.
However, at 53 months after presentation, the patient had
recurrence of posterior scleritis OD, and was restarted on
prednisolone 30 mg/day on a gradual taper. The posterior
scleritis resolved by 1 month (Fig. 2¢), and EDI-OCT
performed at that time showed a subfoveal choroidal thick-
ness of 235 pum OD and 374 pm OS. No recurrences were
observed during the subsequent 6 months, and the choroidal
thickness was noted to be 198 um OD and 374 wum OS
(Fig. 2d) at 59 months after presentation. Both eyes had the
same axial length (22.5 mm OU) as measured 68 months
after initial presentation.

In this report, EDI-OCT in two patients with recurrent
unilateral posterior scleritis showed marked choroidal thin-
ning in the eye with the scleritis compared to the non-
involved eye. To our knowledge, this represents the first
report to measure choroidal thickness in posterior scleritis.
Scleral inflammation can readily spread to the choroid [4],
and indocyanine green angiography has demonstrated dif-
fuse zonal hyperfluorescence in the choroid with posterior
scleritis [5]. We speculate that recurrent inflammation of the
posterior sclera induces alterations to the adjacent choroid,
gradually resulting in choroidal atrophy.
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