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ABSTRACT

Background/aims The novel immunochromatographic
assay {ICGA] kit was recently developed to diagnose
herpes simplex virus {HSY) infection. This multicentre
study aimed 1o evaluate the value of the ICGA kit for the
diagnosis of herpetic epithelial keratitis by comparing it
with immunofiuorescence assay {IFA} and real-time PCR.
Methods Corneal scrapings were collected from 117
patients, including 77 with herpetic keratitis as their final
clinical diagnosis as well as 40 others at 21 facilities.
These samples were tested by the ICGA kit, IFA and
reak-time PCR.

Results The positive concordance between final clinical
diagnasis and ICGA was 48.7% {35/75 cases} and the
negative concordance was 100% (39/39). The positive
and negative concordance between real-time PCR and
ICGA were 57.4% (35/61 cases) and 100% {53/53),
respectively. The positive and negative concordance
between IFA and ICGA were 61.1% (22/36 cases] and
83.3% (55/66), respactively. In 92 cases where anti-HSY
drugs were not prescribed prior to comeal scraping, the
positive and negative concordance between final clinical
diagnosis and ICGA were 55.0% (33/60 cases) and 100%
{32/32}, respectively.

Conclusions The ICGA kit has moderate sensitivity and
high specificity, indicating clinical utility in the diagnosis
of herpetic epithelial keratitis.

INTRODUCTION
Herpetic epithelial keratitis has been 61agnased
mostly based on clinical manifestation as it is

* easily recognised as dendritic keratitis with ter-

minal bulb in typical textbook cases. However, in
actual clinical settings, there are plenty of atypical
cases in which diagnosis is difficult by clinical
manifestation alone, sometimes leading to
misdiagnosis.

For accurate diagnosis, the detection of herpes
simplex virus (HSV) is essential. The gold standard
of HSV detection is culture of live HSV; however it
is very low sensitivity’™ and time-consuming.
It requires constant preparation of indicator
cells and special equipment and expertise, and is
therefore not suitable for clinical examination.
Immunofluorescence assay (IFA)* ® and PCR*™ have
been available as practical means of HSV detection
in clinical settings; however both necessitate expen-
sive equipment and special expertise and are difficult

Kazumi Tanaka,'®

procedures for general ophthalmologists to perform.
In addition, PCR is too sensitive to detect only
pathological-level HSV. HSV is constantly shedding
in the ocular surface, and can be detected in normal
individuals by highly sensitive PCR.*!

Recently the novel immunochromatograpbic assay
(ICGA) kit (Checkmate Herpes Eye, Wakamoto
Pharmaceutical Co., Tokyo, Japan) has been devel-
oped to diagnose HSV keratitis.

This ICGA kit utilises the monoclonal antibody
against HSV glycoprotein D, which is expressed in
the virions, infected ceiis in all HSV strains; it is
essential for infectivity,’> and highly conserved
between HSV-1 and HSV-2 as a type-common
antigen.”® ** This kit can be performed as an
‘in-the-office’ diagnostic test within 15 min, and
does not require specialised equipment and
expertise. '

The aim of this study was to evaluate the
utility of the newly developed ICGA for the diag-
nosis of herpetic epithelial keratitis by comparing
it with IFA and real-time PCR in a multicentre
study.

MATERIALS AND METHODS
Subjects
A total of 117 patients with corneal epithelial
lesions necessitating differential diagnosis of her-
petic keratitis at 21 ophthalmological facilities
belonging to the HSV ICCA Kit Study Group par-
ticipated in this study from June 2008 to August
2009. There were 66 men and 51 women, with a
mean age of 60.3x18.2 years. Corneal scrapings
from 48 right eyes and 69 left eyes were collected
by cotton swab after topical anaesthesia was
applied; these scrapings were used in ICCA
{Checkmate Herpes Eye), real-time PCR and IFA.
The criteria for the clinical diagnosis of herpetic
epithelial keratitis were defined as follows: typical
dendritic keratitis was defined as a dendritic form
epithelial defect with terminal bulb, intraepithelial
infiltration on the border and normal appearance
of the epithelium surrounding the area of the
lesion, and diagnosed as herpetic epithelial keratitis
in cases where there was a response to anti-HSV
treatment. In addition, atypical dendritic form,
stellate form, and geographic form epithelial
lesions were diagnosed as  herpetic - epithelial
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keratitis in cases where there was a response to anti-HSV treat-
ment and there were no other causes of the keratitis,

This study was approved by Institutional Review Boards of
Tottori University Faculty of Medicine, Kinki University
Faculty of Medicine, Ehime University Graduate School of
Medicine, Kanazawa Medical University, Holkaido University
Graduate School of Medicine, the University of Tokushima
Graduate School, Nihon University School of Medicine in
Tokyo, Okamoto Eye Clinic in Ehime, Ideta Eye Hospital in
Kumamoto, and Tokushima Eye Clinic in Tokyo. All the sub-
jects provided informed consent before the examination. Final
clinical diagnosis was determined by clinical manifestation,
ruling out of other causes of disease and the effects of
anti-HSV drugs independent to the results of the tests.

Tests for HSV detection

The different parts of the affected area of the cornea were
scraped with two swabs. One swab was examined by ICCA
and the other examined by IFA. DNA was extracted from the

remains of the ICCA and IFA samples and real-time PCR was

carried out.

For ICCA, the swab was inserted in 500 pl of diluent buffer
of ICGA, antigens were extracted to this diluent buffer and
150 ul of the extracted solution was dropped on the well, that
is, the specimen area of the test strips, and incubated for
15 min at room temperature. The extracted solution developed
on the anti-HSV antibody-fixated area. The results were consid-
ered positive in cases where both control and sample lines
appeared in the test window, and negative in cases where only
the control line appeared in the test window in accordance
with the principles of ICGA measurements (figure 1).

IFA testing was carried out with the commercial kit, Herpes
{1, 2) FA Reagent ‘SEIKEN’ (Denka Seiken Co,, Tokyo, Japan},

Golden colloid- Pos&ﬁcn{S] Posiﬁtm;cg
conjugated ant-
HSVantbody ¥ anﬁ-usvxb migﬁxb
' 4 ¥
Reaction = i ¥ i ]
gm . L R : :
- HSV antigens
;% mmnege
tamw&m it
positive
s negative

Figure 1-Principles of measurements of immunochromatographic
assay kit. The anti-herpes simplex {HSV) monoclonal antibody
recognises gtycapmtem D expressed on the HSV envelope and
HSV-infected cell surface. If there are HSV antigens in the samples,
these antigens are reacted with golden colloid-conjugated anti-HSV
an‘abody, the antigen-antibody complexes are trapped at the first
position of fixed anti-HSV antibody, and the remaining free golden
colloid-conjugated antibodies are trapped in the second position of
fixed anti-IgG antibody. Two bands are observed in such cases. If there
‘are o HSV antigens, all free golden coll ozd~c0njugated antibodies are
trapped in the second position, and only one band is observed.

Z

using corneal scrapings in accordance with the manufacturer’s
instructions. In brief, corneal scrapings were smeared on to a
glass slide, air-dried, and fixated with acetone. After incubation
with FITC-conjugated anti-HSV-1 or anti-HSV-2 monoclonal
antibody at 37°C for 15min, this glass slide was observed
under a fluorescence microscope.

For real-time PCR, total DNA was isolated from the remains
of both the ICGA and TFA samples. (SmiTest EX-R&D, MBI,
Nagoya, Japan). The DNA was amplified and quantified using a
thermocycler (Real-time PCR 7300, Life Technologies, Carlsbad,
California, USA, with STBR green PCR master mix, Life
Technologies). The sequences of the real-time PCR primer pairs
were: forward 5-CAT CAC CCA CCC GCA CGAC GGA C3,
reverse 5-GGG CCA GGC GCT TGT TCGG TCT A8, The
cut-off value was set as 1500 copies according to the reproduci-
bility and reliability of our real-time PCR system.

Statistical analysis

The x statistical method was used with regard to the real-time
PCR agreement between residual samples from ICCA and IFA.
A x value of more than 0.75 was considered to indicate excel-
lent reproducibility.

To assess factors associated with ICCA results, one multivari-
ate logistic regression model including four changes as covari-
ates—clinical manifestation (typical or atypical), anti-HSV
drug prescription prior to corneal scraping, days after onset,
and viral copy numbers—was generated and used to provide an
estimated OR. To assess factors associated with false negative
results of ICGA, another multivariate logistic regression model
including three changes as covariates—anti-HSV drug prescrip-
tion before corneal scrapings, days after onset, and viral copy
numbers—was generated and used to provide estimated ORs,

The results from multivariate logistic regression analyses
were presented with 95% CI for the ORs. SPSS V15.0 for
Windows was used for the data analysis.

RESULTS

Final clinical diagnoses

There weré 77 final clinical diagnoses of herpetic keratitis and
40 other clinical diagnoses, including eight of simple corneal
erosion, four of acanthamoeba keratitis, three of varicella zoster
virus keratitis, three of persistent epithelial defect, two of dry
eye, two of drug-induced keratopathy, one of staphylococcal
allergy, one of cicatricial keratoconjunctival disorder, one of
Thygeson’s superficial punctate keratitis, one of bacterial kerati-
tis and 14 of corneal epithelial problems of indeterminate
causes. '

Comparison of final clinical diagnuesis, real-time PCR,
IFA and ICGA
Real-time PCR was carried out using remains from both ICGA
and IFA samples. The maximum viral copy number of ICCA
samples was 1.7x10° ;speczmen and the minimum viral copy
number was 1.7x 10, The maximum viral copy number of IFA
samples was 1.9x10%specimen, and minimum viral copy
number was 2.3x10% Both results of real-time PCR were sig-
nificantly correlated with excellent agreement {(x=0.858), indi-
cating ICGA and IFA had an equal chance of detecting HSV.
After this confirmation, as the results of real-time PCR, we
used those from the remains from ICGA in the comparative
analysis of three methods.

The results of final clinical diagnosis and three methods
{ICCA, IFA and real-time PCR) were compared in all 117 cases
{table 1}. The positive concordance with final clinical diagnosis

Br J Ophthatmol 2012:00:1-5, doi:10.1136/bjophthalmol-2012-302254
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Table 1 Comparison of three methods and final clinical diagnosis

Herpetic keratitis {n=77) Others {n=40)

ICGA

Positive 35 g

Negative 42 39

Failure 0 1
IFA

Positive 36 ]

Negative 32 - 37

Failure g 3
Real-time PCR

Positive 84 1

Negative 11 39

Failure 2 i

ICGA; immunochiomatographic assay; IFA, immunofiuorescence assay.

in both ICCA and IFA were almost equal (35/77 cases, 36/77
cases). while the positive concordance in real-time PCR was
higher (64/77). There were 12 cases of test failure in IFA.

Statistical analysis comparing three metheds

A total of 114 cases were statistically analysed. Three of the
117 cases were excluded from statistical analysis due to ICGA
failure in one case and real-time PCR failure in two cases with
insufficient sample amounts.

In 114 cases, the positive concordance between final clinical
diagnosis and ICGA was 46.7% (35/75 cases), the negative con-
cordance was 100% (39/39), and the total concordance was
64.9% (74/114). The positive, negative and total concordance
between real-time PCR and ICCA were 57.4% (35/61 cases),
100% (58/58) and 77.2% {(88/114), respectively. Twelve cases
were excluded in the comparison between IFA and ICGA
because of IFA failure. In 102 cases, the positive, negative and
total concordance berween IFA and ICCA were 61.1% (22/36
cases), 85.3% (55/66) and 75.5% (77/102), respectively.

Multivariate analyses were carried out to further analyse the
Factors associated with the results of ICGA. In multivariate ana-
lysis, the virus copy number had significantly high OR (3.696)
as'a Factor associated with the results of ICGA (table 2).
Furthermore, anti-HSV drug prescription prior to corneal scrap-
ing had significantly high OR {4.079) as a factor associated with
false negative results of ICCA (table 3).

In consideration of the association of anti-HSV drug prescrip-
tion prior to corneal scraping with false negative results, statis-
tical analyses were carried out in the 92 cases where anti-HSV
drugs had not been prescribed prior to corneal scraping.

In these 92 cases, the positive concordance between final
clinical diagnosis and ICGA was 55.0% (33/60 cases), the

Table 2 Associated factors with results of immunochromatographic
assay

0B 95% Ci p Value
Clinical marifestation {typical or 2.087 0.512 10 8508 4.305
atypical}
Anti-HSV drug prescription before 0.873 0.106 t0 7.192 0.899
corneal scraping
Days after onset 1.008 0.945 10 1.074 0.816
Viral copy number* 3896 1.913 t0 7.141 <0.001

*Log viral copy number/specimen.
HSV, herpes simplex virus.

Br J Ophthalme! 2012;00:1-5. doi:10.1136/bjophthaimol-2012-302254

Table 3 Associated factors with false negative results of
immunochromatographic assay

OR 85% i p Value

Anti-HSV drug prescription before 4.078
cormeal scraping

Days after onset 0.989
Viral copy number® 1.082

*Log viral copy number/specimen.
HSV, herpes simplex virus.

1.464 10 11.364 0.007

0.943 10 1.037 0.635
0.903 t0 1.296 0.394

negative concordance was 100% (32/82) and total concordance
was 70.7% (65/92). The positive, negative and total concord-
ance between real-time PCR and ICGA were 62.3% (33/53
cases), 100% (89/39) and 78.3% (72/92), respectively. Five cases
were excluded in the comparison between IFA and ICGA
because of 1PA failure. In 87 cases, the positive, negative and
total concordance between IFA and ICGA were 63.6% (21/33
cases), 81.5% (44/54) and 74.7% (65/87), respectively (table 4).
Furthermore, 32 cases of known other causes of keratitis
were excluded from these 92 cases, and the remaining 60 cases
were divided into typical cases and atypical cases according to
diagnosis criteria. In 47 cases of typical epithelial keratitis,
ICGA was positive in 28 cases (59.6%), and in 13 cases of atyp-
ical epithelial keratitis, ICGA was positive in five cases (38.5%}.

DISCUSSION
The words ‘sensitivity’ and “specificity’ are not suitable in
cases of herpetic keratitis because viral culture, although being
the gold standard of herpetic keratitis diagnosis, is very low
sensitivity itself, and PCR is too sensitive and has the possibil-
ity of detecting shedding virus, which is not a causative patho-
gen.'' Therefore, the words ‘positive concordance’ and
‘negative concerdaﬁce’ are used in this study. Roughly speak-
ing, positive concordance is similar to sensitivity and negative
concordance is similar to specificity. For instance, negative con-
cordance between the ICCGA kit and final clinical diagnosis or
real-time PCR is 100%, indicating high specificity, while their
positive concordance is 55.0% and 62.3%, respectively, indicat-
ing moderate sensitivity. With gross simplification, ICCA is a
diagnostic method of herpetic keratitis with moderate sensitiv-
ity and high specificity similar to adenovirus ICGA in which
sensmmty has been reported as 54.7% and specificity as 97.1%
in the earlier study.'® There are some limitations of sensitivity
in cases of antigen detection as compared with DNA detection,
and this holds true in this ICGA kit.

The setting of sensitivity is difficult to begin with in cases of
herpetic keratitis because of viral shedding in normal indivi-
duals.”! This is the reason PCR is not the standard laboratory

Table 4 Comparison of immunochromatographic assay with clinical
diagnosis, real-time PCR and immunofluorescence assay {IFA} in cases
without anti-HSV drug prior treatment

Positive
concordance {%}

Negative Jotal
concordance {%} concardance (%)

Versus clinical  55.0 100 70.7

diagnosis

Versus realtime  62.3 100 78.3
PCR

Versus IFA 63.5 815 747

HSV, herpes simplex vinus,
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test in the diagnosis of herpetic keratitis. However real-time
PCR is more reliable than usual PCR because information
regarding the DNA amount is available. In our report, the
detection of more than 10% copies of HSV by real-time PCR is
likely to be pathogenic.® In this ICCA kit study, the lowest
copy number that can be detected by the kit is 2.6x10% copies
(data not shown)—a similar level to viral DNA judged as clinic-
ally reliable by real-time PCR. These results indicate the ICCA
kit is appropriate for clinical use.

The diagnostic power of slit lamp examination is strong in
cases of typical dendritic keratitis in contrast to cases of adeno-
viral keratoconjunctivitis. In such cases, laboratory tests includ-
ing ICGA as well as IFA and PCR are not valuable. In atypical
cases, however, laboratory tests are very useful in making a
diagnosis. This ICGA kit returned 38.5% positive resuits even
in atypical herpetic keratitis cases, indicating its clinical utility.

The ICCA kit and IFA, both of which recognise HSV-specific
antigens, attained a similar positive rate, however there was
some inconsistency between the ICCA kit and IFA. This dis-
crepancy is probably due to the differences in recognising anti-
gens. HSV kit recognises glycoprotein D while IFA recognises
other HSV-1 specific antigens. The antigen recognised by IFA is
not disclosed by the manufacturer, however it is presumed to
be glycoprotein C or G considering IFA’s ability to differentiate
between HSV-1 and H$V-2.' Differentiation of types of HSV
is not an issue in cases of herpetic keratms as it is caused
almost exclusively by HSV-1.7

In this study, two samples were taken separately from small
lesions by not-so-fine cotton swabs. Therefore, there is the pos-
sibility that sampling was not done properly in some cases.
This is probably the main reason for the pegative laboratory
results in 11 cases of clinically diagnosed herpetic epithelial ker-
atitis. As a consequence of this defect in the study, we com-
pared ICGA with not only IFA and PCR but also clinical
diagnosis. In real clinical settings, all the lesions can be pro-
vided to the ICGA kit, and this defect can be avoided.

Other types of keratitis such as stromal keratitis and
endotheliitis are also important in herpetic keratitis. PCR can
detsct viral DNA from aqueous humours and tear films in such
cases,®® however it is presumed to be difficult to detect viral
antigens from aqueous humours and tear films by the ICGA
kit because it requires a sufficient amount of infected cells and
virions. On the other hand, the ICGA kit is able to detect HSV
antigens in herpetic conjunctivitis, which is very difficult to
differentiate from adenoviral congunctmtis clinically and is a
causatwe pathogen in 1.4-7% of epidemic keratoconjunctivitis
cases.'® This necessitates a future study.

In conclusion, the ICGA kit has a high level of negative con-
cordance and moderate level of positive concordance with other
methods, which means positive results from the ICCA kit can
be interpreted as a definite diagnosis of HSV keratitis.

Although the improvement of sensitivity is desirable for this
kit to be of more value in clinical use, this ICGA kit is useful
for the diagnosis of herpetic epithelial keratitis as it is faster
and easier to use than IFA or real-time PCR.
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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 %), Behget’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 Behget’s disease is seen frequently in Asia and the
Mediterranean basin [5]. However, the incidence of
Behcet’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, HLLA-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(1.49)
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
HILA-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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MEELN BEMNICH UTIHEEIT> T3,

I. AESBRRBEICHTS
BRMBIT Y AT LOSERERTR

2009 4E 4 A» 5 2011 4E 10 Hich i T, HEE
BB R RE 2 dulie, BERERREREL 5046
LR FER R, KK FIRE, JuMRSERE &
HET, MROTEBEN Y 27 LOF R AR T
AHEEHME LT, HHFROMERELZRREKID
b &SR X QL FAPFEETT - 720

1. JW&EHE

WG LT - o BB, RBRYHSENEDN 2 BN
202 i, MR Y v oSEDEED N B BEH 68 floA
7360 HlT, F£NIKMATRAKIEEEDEOERN
W, ZLFLIT A IR e, BATEORE PR REIAE, Ml
WREAZERE 7% &1t U TR BRIEHR % B IR0 4 5l
L1000 M EdBELE (B4, ChooBE
M OBAE RN, %2R PHECER S R

-70 -

K, WA, ARG, R E ORI
HERWT, B2IORTERERA T HEREICHET U
72

2. MBEHRIT AT LOEMMEORS (04

9, AMEOWRIKBELE UT, IRNEEEMED
IROEPRE, BRI L & O iR I BRI
U 7 IR P9I 100 kit U CHERERY PCR % HBAT L
& A, WTNORRBAENEIR T ISR
BORNKETREETH -7,

DT, RERYYEZ IR o @inEbhi
BAERIBATHUE 360 BIZT Lo 2055, HRK
B, BEANOKIE, oRBTE L U2SRERS
R EMSBEIITHEL, PCR BRI K
HBME—HLLEELONILbDIT 142 #] (39
%) Boto TOPTHRZL BLHDIODITHSY,
VZV, CMV (&5) B EDNIVRAT A IV XED 95
Bl (26%) 7ot 7z, IgH BI5F B LU TCR
BIEZTHEHBEROR 7 o— EoBRBICX DR »
NEEBE S NIAEGIZ A 2461 (7%) 0, &
WElEERLUIG, FEARETIEIOTNO PCR #
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:JA';

20, HEO CMV IF
0 FElR I IR 5 B S BRI AR 4 2R

#9 10 47

U, FfeEAT oA FARIC X ZTMER DR L T
Hilt, ZFaA FERANORIESABRELD, #idh

72o WiFE/k® Multiplex PCR T CMV {5 FAsBhtk,
real-time PCR T 18x10° 2 ¥ —/ml #ili &H, CMV
MRS LM Lico SVH v ¥ 5 o EVAIRE AR
HyvsaENERICRD, RETHREHENE SO,
BHEEWUETHO, DORRIICIERGE £ 7213 IEE
BHEGIE E RIS N b 013 18T (52%) 5,
AHAE YRS B 0 NI PP R O BR A B M 1 A
ThHufekRaEnic, Iho, PCREMEMD
Bl —HE & PCR Bl BB EEEDE S
&, 329 (919%) TAMAEMNGHKLZH EFE LK
WHED ETL - 70,

3. BB AT LOMES

—7, AEOREEREETHE PCREMKIE -
OO, THITIZERPEERZERES L ERAPY o3
BEZMahizdod 29 #, F 721 PCR 554
BBk S s hizb oM 2HH b, 5314 (9%)
T PCR F58 LREZWNITI & MR 4 51,
KO ZFLBERHTH - EHENA (B4,
F 7z, A OB TR—BED» o BB OB EMAEY
BETFABRE SN 2B R S iz, Atk
o—flTiE, VZVEBEZEFICMA T CMV R
Bt anic, UL, £oME2IEREE
o CMV DIRE~DBEER/NINIDEEL S
Niz, £ EB 7 AV ZAH 8 Hfkm 5, HHV-T A8
2R S E A, TSI EB YA NG
o 1 BEEROT, &ThOREMEY & RERC
BilEh, Iy AIVZADRAKE~DOHE
INEWbOEHBIEN,

2

D &I, PCR OERNEBROBERERIZF

-7

(16)

1 -

G BEHP, REF» SHBEBENTEFE~DH
HERHoIHRTZVEOBEED B, - T,
PCR OfRAE B ICBM ORI E T 2RI HITE
LRETHY, BERBBOEERBEICMA, 6k
DofThNTOARERE, TabbEE, 5,
PUARRGE, WEHAAIER 22 SRR R D 17D ~
EThd,

BEbHbYI

FRERERACEIRE T » T A IREFH &K O
HIERRGIAT > AT &, BLUBHRILRTEOH S
EWEH U7ce RV X7 LOMANICE D, BEESRE
etk D S BB OB FEMAD O BT+ RS
TEHMAGEEN Y, Z L OREMTRIFEO—IhETL -
TWhb, £/, HiEBsESPERKIZBITS CMV O
B0 o RETRMATHR LA HAV-6 0.5 &
S G DRGNS B E, & K
DR BBEE IS oM EINA 2 EMH R,

FAE Y X7 LT BMREEHHET 52 TOBRBHE
RIEMT 7 2 A TEBLHENLEE L, TRITHT 72
AT v 7 EUTBUE, FRERERREESBIE
WhEIT BT, SBlEEEE L TR AT LEMAT
= BHRICIEAETEHEICRE T TH 5, TR, FEkO
FhzERT, BNOBEBOWSHHRTARY X7 4
PHEHAENEIIICLIESEE LWEELZ NG,
FCHEBEMITIE, AHAEE DNA F v 7O THEAT
T572E, XOEEL O IEIITAABREY A7 L
OHESIMHEENBH, ZOBITIIRTLES { QFEMN
o Tl 3b,

B

1 PCR : ¥ o#ifzlif#iZi 5> DNA ©, » 54 ED0H
BEBET 5FE (B188), PCRTHIEENS
DNA OHIEARET AR T 54 v— &IN5
WOBGEEBME TS, FOEEEMEIBELLL
DNA OIS mAEIca Yy ¥ a— 5 T &N
5o b M OMERRTHEREY, HAEYA LD
BRIEDIE DA BT, FOTANRETICHEE
TETS5A4<2—%MTPCR #1795, BRdLT
WEDE MRS AN AT A TS A —F A0
TPCR #MITHDNA RBMIBEhAZWLA, & bk
BITT AW AMEELTONE, 20 DNA 23850E,
Hiiah s,

Multiplex PCR : §#HORBL 3 7S A <v—%—FKODK
JEF 2 —7HTRBICEIGEE, FHEPCR 2175 F
e WEAE Mrkbh o, BEOWEMAESO DNA



DEWA—FITHNEBWHBTE S,
Real-time PCR : AR M T3 /54 v — 2T
PCR %17\, DNA ORI EE S HLRE ORI & &K
B (WTZ4L) iClEL, WIFHS &S 3 DNA
ORAERMT 5Kk, AR, b hofFcY LR
PERELTOIHEERNT AT TEL, 20940
ZABERRZBERTE 5,
To—KLYYPCR: Il AR EhEhicH
MITHFET 5 DNA REEBICERTE T S9M<—%
FOT PCR %2175 Adke WMIRIEET, HEWREDT
BOSHLEHOBELDONTH S, ThoMEe
HEODNA iE, @TOWHEIKE L THEET2RE
SIS, EHC L - TREZTEHERTHREh THY
%, I OREFEFEBITHW LT PCR 2475 8T, a0
WO 60~80% TEOFEEMILT 2 TE 5,
5 ¥4 bhA 2 HEEOHREZERCHL ¥ o2 H,
REGL DI, AMEBR»STRIMBENEL VT —
oA ¥ ERENE I —FMHED, BEETICI0
T EBEEENTO S, 2EFRRERD LT IR~
RIRERIZYA M1 ST 3RSl TED,
IRAICEET B354 b4 v OBERREERITE -
THEA 1887 — e RTENRE SN TN B,
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U BHEOIRFIEE DR L 28 - A% (1)
=

S IR

= 125 B amERERARAEREES RS HERRRE

Key words : SE3igs, Hiwad F—=V R, ALRATL VA

=S Dy s

R BAIIRASSENRRBORIRTH Y,
WCR, TR, DR X UHIRIC LA 8 %

ST RRARICI O EN TV, TDKE
BEETHY, FRIICHBEE B b Skic
b AFTE, BEHIFROFEHE, Fhk
ﬁ"ﬁfﬁ}?«‘?’%ﬁ%%’&?%ﬁi@w%‘& (A'ﬁfbm'f)l/‘-(ﬁy‘
BT Bo

1. REDBERDOERER

HESBROMKEEE, BELR, Rk
i, N ETRELZ LML T VS,
HAETIL 2005 FEIC HARBIESR AV RES
o REEBICOwWTo®A N ZLEALR
fFole TRIZENIE, REIREOREER
ELTHELILHMBRTWAEY VIS F—¥
A, Vogt—/Mi-JRIHE, X—F v MHEOZK

REEESEBICINZ T, WiERRE, ~v
RABDILF S fig i EHABTONE (&
D% Thad 20 EoRE? LILET 5 &,
M — Lo o —F = v MO ME DR
A, FENBIECTH AR N5V I FEOEY
LEOEALED Y, BRSO BRATH
BIRFHIICL > THREELTWB Z D25,
Zhid, ETEEEROBEPAREEORE, &
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£ 1 RESBLLERM (200547

B (%) |

Pt
TFHNaL F—T X 13.3
Vogt-/IMgI-J5 3% 6,7
NRe—Fx v ME 6.2
AR P 22 3.8
ANV AR AR S 3.6
RAF— 2 R VHEHERE 1.9
MRGHE T 1.6
HLA-B27 BUILR & 5 g L5
Stkmge 1.3
BREFV 7T A 1.1
IRbFVDIH 1.1
HTLV- I s & g 1.1
ORI P 28 1.0
IRPEEME Y > 23 1.0
BB IS & 5 il 1.0
CMV iR 2t 0.8
[IRAS# 0.7
IBD a5 &5 ik 0.6
HIERARE S PR (JRA ZIR<) 0.5
7 v & AN HITRE B R R 0.5
JRA R &3 g 0.5
2l 11.1
DEAE 38.9
it 100

HLA : B FOLERBLR, HTLV: & b T Y 238k
WA WA, CMV g4 bATZY AL LA, IBD:
SOEMIRA, TRA ¢ BERNNY v T

(k" & @R A CTUE, B
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B Wz P A0 EIRGS
AL ORI R 5t
MG ENR D)

FUAPEBIREORS 2 EHWRT 2 b0k
EE5ND.

. RESBRROTER

B4 RIS L TwaRE S ki s
BT BRI, ORI L 00, JEOW
BN RIS L B0, &L TREDOHIRIC &
LRV A,

TN L BT, RE Pt st
REGPELE L B R E S PRI KN B NS,
FIED T & BAH T, QUL F0Rm
HEICRIEO FHEYF S HLDENHSE I
%, @ BHRE R FRICIOED B XD B O
o PEA &9 EAE, B SRR RIS fediE
FHER D 2 b D HISE D P LT, @0
MR R & HREBS T TR 2RI S 25

T2 FLIA K- AOBMLTE

% il GRS BT R

IBaR Bkt - 56T M U 29 - 2012422 )3

LTwWab0RNRE )P LR, N
WIS X A0FTE, WHMEERE I BikE IR
RS E S PRI E NG, WIHEERE
3 BAEIRN O 3 F & RHEIC BV B HE
REIFRE U, MBS U EAR e W  4E,
EHEHNC & AU L & CH BB TE 2,
LR L DTN T, F—=V A, AVRAE
Pl L BRE S REREPHBEToND, BRI
W5 & 5 WG4 < F = v M7 &35
Lith,

RS DB EENAGDE, WTRE )
A THEIMMENRE I k] L&l 5
S ET, RED REOBREROREE ko
MR CHIENTE D,

I JERREERE SRR

JEEA: R 2 ki, BEPM S RE
SO K2 S0 LRI TH D, TOF
L NRT e G P RS RO S e S 1,
FOLDIEH R IRB IR  BAADT
&, MBOETHE, WA, WIREIRE ol
#, WEsShaBNEHOLODLE S 4
LRAEOWT & E DM EEE 25, LEN
HERERIS G v af F—Y A, Vogt-—shMii-
UG, N—Fxv MiREXHY, Thoid
Wfz oy Tt dh 5 b OO I hHEO R E S
ZFRGO LR 3 fE N 5,

. HAaA K= R

BURAW o SRR L R 3T A e Oy
LR AL, TSRS &9 g
(B1) 24058, DPETRITNTEOHVRE
G MEORIRBIBTH B, WHHRE D PEDL

B

Bl T E-2006 & 4, W6E

1) WEFIMENT B8 & ide (BRIGRG i misb Aely, Wdssbsin
2% PRAENI F otk o DRI R

3) BRREY AR (R, BRI
fFIR) d5 & DV T DT

4) WMMAFMIMgE (R

5) R 55 5 MRS HEE £ 7 OGERMRERL ) B IR M I i it
6) BUMRILITA SR E 72 RN S0
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2% 2012462 7 67 1 183

B 2 Vogt-/HlI- IHESENE AU IO T IR 1% O
AR 4 T T 5.)

DLDDPHRSEI MK ETEORELSFE
FTHELA, YL F—PALLBREH IR
FEBWTLLOE [YVaf F—-2 A0
Wikl & B T3] & JT RSN D [IIHEZ
i CORES BIHRATIR] (322) o 6 Bl 2 11
B L2 88r5d b, HRHIERY X 5
VY0 I%DERRL I TAY /TR
FoONUBMEE, EELLOEATT S Rt
DR E TV Fovo YT I meg/kg 5
RS 5o — BRI RIS 555, L
FLAEZEIBEE L, BHCEELT B

2. Vogt~/Mi-FEH

YO A5 = gt E LzEHOR
JEMEEHIBCH Y YR (R 2) %
P95 WPEMNERS LI BRERT B, BHICE
ATEHBHIR AR Ol N E R BT b S %
U B, HELEN Y, MG &
OEWEREFRL, RO REIEOZHOL:
WAL b, TOHARENFEDIL
BAES BRI, RO MR i
AT 2 LB THa Y Willic
IR B O FUBE, RS I3 47 BEET ARIR S (]
3) CIPFENABMNREIEO B 2L B0 AHE
WHECT 2 IR & LT, HLA-DR4, DR53,
DQ4 % EORGHFEE SR TWEY, HilH
W AF O 4 F2OV ABEEZITY, il
7L F=ve r 0.6~1 mg/ke 25 RN %
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B3 Vogl-/P-EOM SO OMEC L GRIRAGIN
DORBF L B I BETIRIEZ L T 5D,

Y RO TR AT L 7 DIl T
BBV AFEA RIS B BUGAS R 5 2L
INEOT A =D-% ) IV L S el
7 L ORI E VB,

3, R—F1v M NF

S AT BE I B (B4 &
HUNRE AR IS E 55, JEWEIMENSE D
A TH b WMIHEDENT 7 7 MU, 4k
HEWCES,  SEIPERTBEREEE 50 H T AR e IR 45
L EORER, FRICHEBgEMI4
DOFFERE, W, BSALE, BRI,
WA, PR E S OMIRD S B &Y
DIIENIEETDH Do AL HLA-BS1 & oHl
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4 Re=F oy FRIEIEIG0H
RGBS IE Qi S
ZHR-ZBEL T D)

WAL D MSENTED, KERFOH
60% Atk & S Do AT U 2 fYIRAG I 48
VAR A o PR 2SI 2 (R 5) A EK
ThHY, e RIS EMET 52 & T
RS, BOmPENOR 2 L, Bl S0t
R TR ARRE  2 2 U, JUNCE MM D
S, FOIOENHL SR TEOIAT R &
b RIESEIHCIIPYTAY /BT D
SRR FEG ARGV R EDAT UL FEOIR
FRIG PRGNS X BB i 24T, IR
R0 W BESBAYIRAS A 7 SIS E & A U2 AT
&, KBNSV Ry @R EEER 2
FOA RV AFEETI b H b S
feodlicizanv e+ r Img/HONR, i1
T BIERNEE HET AT 70 ARy ¥
% b5 74T 100 ng/mL [ E SR U TRIR
A, S LOFHRFEOMEIFUIS L TIEH
TNF-a ik TtH a4 v 70 F =<7 (L3
=K% PR—F oy ML DMIERED
ST LT 2010 4EAT MR L S 1, THE)
RedbiFTns",

IV, BEERE SRR

WA DM &, ERICHd 5 0k
BUSIC & h &= U asigcd by, MM, M,
AWA, e, SFFELSOMWERLE 2
%o IEHBAUTIZMUPEER S S DR & 2 AR
Thgded, ARPALHEIMERIMEIZ L D AT

_76 -

WEgp L e - 67 B N2 % - 2012452 /4

B 5 ~—Fay MIRSEEONMCEIT (A
DAY Sl AL E T2 T Do)

BYLHAMIER D D Do WEPHEYIZ L BRE D
Wideid d W B WAL T LR B, — T,
LR K B B & Pigkid, EICHIT L
WTH UL, B, FRZENROEEEICIE
PO BEUNEL, SLMARE A, g, A&
WS A T, @405 Rdsiiess, & DIk
PUR T & OFF A 734, PCREEIC LS
WETF W, WM B 4 ROk
OERFBIC BT 2 A& YT 5 2 & 2550
DPRDFEE R Do

1. M, EECRDREDEYE

B X B RE S PUE, D% TR
AT TG RIRNAEE2 AL, BB E R
WTIMIBL b Db, 747 UiTil%E
PEI B LB EI B (B 6) 4L, M
SR 373 NS S I HIBUERE & A
B U Do PHERIVEMITAPENR S St IF IS <2 il
Tl &0 S MATUCIRMICEIR L, 288o%
i, WG, BIRT CRET A IRMZESEIED
I 45, U2 DB & A A DI EF RS NE A5 &
PTRWEED S, HIENOME, FREHES
PR S o R E R ISR 2ER LTS
P AT 809 2 JEIE RS S % & Ao/, AHED
i Bl AU Az B (AR A TR RN, I
AT 2T, TS O REHLFISHT
BRA~OISy a7y VVADRSE



