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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, Hokkaido University
Craduate 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 HSY detection

The different parts of the affected area of the cornea were
scraped with two swabs. One swab was examined by ICGA
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 ul 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 ICCA measurements (figure 1}.

IFA testing was carried out with the commercial kit, Herpes
{1, 2) FA Reagent ‘SEIKEN’ (Denka Seiken Co., Tokyo, Japan),
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Figure 1 Principles of measurements of immunochromatographic
assay kit. The anti-herpes simplex {HSV) monoclonal antibody
recognises glycoprotein 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
antibody; 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 no HSV antigens, all free golden colloid-conjugated antibodies are
trapped in the second position, and only one band is observed.
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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 15 min, 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 IFA samples. (SmiTest EX-R&D, MBL,
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 CGA CCC GGA CAC CGA C.3,
reverse 5-GGG CCA GGC GCT TGT TCC TCT AF. 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-
fent 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 ICCGA, 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 V150 for
Windows was used for the data analysis.

RESULTS

Final clinical diagnoses

There were 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
eve, 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 diagnosis, real-time PCR,
{FA and ICGA
Real-time PCR was carried out using remains from both ICGA
and TFA samples. The maximum viral copy number of ICGA
samples was 1.7%10%specimen, and the minimum viral copy
number was 1.7%10%, The maximum viral copy number of IFA
samples was 1.9%10%specimen, and minimum viral copy
number was 2.3x10% Both results of real-time PCR were sig-
nificantly correlated with excellent agreement {x=0.853), 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
{ICGA, TFA and real-time PCR) were compared in all 117 cases
{table 1}, The positive concordance with final clinical diagnosis
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Table 1 Comparison of three methods and final clinical diagnosis
Herpetic keratitis {(n=77) Others {n=40)
ICGA
Positive 35 ]
Megative 42 38
Failure a 1
IFA
Positive 36 g
Negative 32 37
Failure g 3
Resl-time PCR
Positive 64 1
Hegative 11 38
Failure 2 3

ICGA; immunochromatographic assay; IFA, immuncfiuorescence assay.

in both ICGA 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 methods

A total of 114 cases were statistically analysed. Three of the
117 cases were excluded from statistical analysis due to ICCA
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 ICCA was 46.7% (35/75 cases), the negative con-
cordance was 100% (89/39), 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% ({55/53) and 77.2% (88/114), respectively. Twelve cases
were excluded in the comparison between IFA and ICCA
because of IFA failure. In 102 cases, the positive, negative and
total concordance between IFA and ICCA were 61.1% (22/36
cases), 83.3% (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-
fysis, the virus copy number had significantly high OR (3.696)
as a factor associated with the results of ICCA (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

rugs had not been prescribed prior to corneal scraping.

In these 92 cases, the positive concordance between final
clinical diagnosis and ICGA was 55.0% (83/60 cases), the

Table 2. Associated factors with results of immunochromatographic
assay

OR 95% CI g Value
Clinical manifestation {typical or 2.087 0.512 10 £.508 0.308
atypical) .
Anti-HSV drug preseription before 0.873 0.108 10 7.192 0.898
corneal scraping
Days after onset 1.008 094510 1.074 0.818
Viral copy number* 3.696 1.813 10 7.141 <0.001

- *Log viral copy number/specimen.
HSV herpes simplex vinus.
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Table 3 Associated factors with false negative results of
immunochromatographic assay

OR 85% €1 g Value
Anti-HSV drug preseription before 4.079 1.464 10 11.364 0.007
corneal scraping
Davys after onset 0.988 0.943 10 1.037 0.635
Viral copy number® 1.082 0,803 10 1.298 0.394

*Log virel copy number/specimen.
HSY, herpes simplex virus,

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 ICCA were 62.53% (33/53
cases), 100% (39/39) and 78.3% (72/92), respectively. Five cases
were excluded in the comparison between IFA and ICCA
because of IEA failure. In 87 cases, the positive, negative and
total concordance between IFA and ICCA 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 lkeratitis,
ICGA was positive in 28 cases (59.6%), and in 13 cases of atyp-
ical epithelial keratitis, ICCGA 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 concordance’ 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 ICCA kit and final clinical diagnosis or
real-time PCR is 100%, indicating high specificity, while their
positive concordance is 55.0% and 62.8%, respectively, indicat-
ing moderate sensitivity. With gross simplification, ICCGA is a
diagnostic method of herpetic keratitis with moderate sensitiv-
ity and high specificity similar to adenovirus ICGA in which
sensitivity 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 Hegative Total
concordance {%) concordance {%) concordance (%)
Versus clinical 55.0 10n FiiN
diagnosis
Versus real-time  62.3 100 78.3
PCR
Versus IFA 636 815 747

HSV, herpes simplex virus.
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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 2.6x 107 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 HSV-2.'¢ Differentiation of types of HSV
is not an issue in cases of herpetic keratitis as it is caused
almost exclusively by HSV-1."

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 negative laboratory
results in 11 cases of clinically diagnosed herpetic epithelial ker-
atitis. As a consequence of this defect in the study, we com-
pared JCCA with not only IFA and PCR but also clinical
diagnosis. In real clinical settings, all the lesions can be pro-
vided to the ICCGA 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
detect 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 ICCA kit is able to detect HSV
antigens in herpetic conjunctivitis, which is very difficult to
differentiate from adenoviral conjunctivitis clinically and is a
causative pathogen in 1.4-7% of epidemic keratoconjunctivitis
cases.'® This necessitates a future study.

In conclusion, the JCGA 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 ICCA 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 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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Survey of intraocular inflammation

433

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 Behget’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 HLLA-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)
Behcet’s discase 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

No. of patients (% of
total scleritis cases)

Cause

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 HLLA-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 Behcet’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 Behcget’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 Behcet’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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