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Objective To provide novel spectral domain optical coherence tomography (SD OCT) findings of
Vogt-Koyanagi-Harada (VKH) discase as well as new insights into the pathogenesis of this discase.

Methods Detailed SD OCT and fluorescein angiography (FA) findings of 18 consecutive VKH pa-
tients (11 women and 7 men) from December 2007 to April 2009 who were in acute uveitic stage at presen-
tation were reviewed. All the patients had been followed up for at least 6 months with reevaluation(s) of SD
OCT performed in 10 patients.

Results Intraretinal cysts were found to be located in various layers of the outer retina. In addition
to the photoreceptor layer, they could also be found between the outer plexiform layer and the outer nuclear
layer, or spanning the external limiting membrane. On FA, intraretinal cysts could be hypofluorescent, nor-
mofluorescent, or hyperfluorescent. Some intraretinal cysts had a characteristic FA pattern, in which a small
round hypofluorescent area was surrounded by a ring of hyperfluorescence (donut-shaped dye pooling).
Subretinal fibrinoid deposit appeared in acute uveitic stage in two severe VKH patients and seemed to de-
velop from subretinal exudates and evolved into typical subretinal fibrosis. Gradual transfiguration/migration
and progressive proliferation/pigmentation of the subretinal fibrinoid deposit/subretinal fibrosis was ob-
served in one patient.

Conclusions Intraretinal cysts could form in various layers of the outer retina and may result from
extension of choroidal inflammation. Subretinal fibrosis may develop from subretinal exudates in VKH pa-

tients and may cause substantial visual impairment.
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OGT-KOVANAGI-HARADA disease (VKH) is a

chronic, bilateral, granulomatous panuveitis

with extraocular manifestations in the central

nervous system, auditory system, and inte-
gumentary system. Most VKH patients follow progressive
steps well recognized as prodromal, acute uveitic, conva-
lescent, and chronic recurrent stages, each with charac-
teristic clinical features.'™ With the aid of optical coherence
tomography (OCT), a widely used imaging modality in
retinal diseases, growing literature is enriching our
knowledge on this entity.>® One good example is the
recognition of intraretinal cysts, which were interpreted
differently in reports using earlier OCT systems.> °'! With
the most advanced OCT techniques, however, they were
later confirmed to be a characteristic pathophysiological
finding in acute VKH.” In the present study, we compare
the findings of spectral domain OCT (SD OCT) and fluo-
rescein angiography (FA) in acute VKH, aiming to provide
new findings which can further expand our understanding
of this disease.

PATIENTS AND METHODS

This observational case series included 18 consecutive
VKH patients who were in the acute uveitic stage at
presentation and were diagnosed between December 2007
and April 2009 in Department of Ophthalmology, Peking
Union Medical College Hospital with satisfactory SD OCT
results. All the cases were diagnosed according to the re-
vised international criteria by American Uveitis Society.!?
Accurate staging (acute uveitic stage) was based on clinical
manifestations (no signs of vitiligo, alopecia, or poliosis),
ophthalmoscopic and FA findings (without diffuse and focal
retinal pigment epithelium depigmentation), and OCT
findings [retinal detachment (RD) in the macula in at least
one eye]. 3D OCT 1000 (Topcon Inc., Tokyo, Japan) was
used in this study. For each patient, 3D data sets centered
on the macular fovea were obtained at the first visit; ad-
ditional 3D, circular, or radial scans centered on areas of
interest were performed in some patients. After the com-
pletion of each scan, a color fundus photograph was taken
with an integrated camera. All the patients had been fol-
lowed up for at least 6 month when data were collected.
Reevaluations of SD OCT were performed in some patients
during follow-up.

All the investigations adhered to the tenets of the
Declaration of Helsinki. The study was approved by the
Institutional Review Board (IRB) of Peking Union Medical
College Hospital, Chinese Academy of Medical Sciences &
Peking Union Medical College. Informed consent for all
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examinations and treatments was obtained from all the
patients in accordance with the IRB’s requirements.

RESULTS

General information

The 18 patients included 11 women and 7 men, with mean
age of 35.2+12.7 years (range, 16-59 years). The mean
duration at the first SD OCT was 34+28 days (range, 5
days to 3 months). 10 patients received reevaluation(s) of
SD OCT during follow-up (Table 1).

Early retinal/choroidal pathologies of VKH revealed by
the OCT system included: exudative RD and intraretinal
cysts, choroidal fluctuations/folds, subretinal exudates and
subretinal fibrinoid deposit. Demographic features, visual
acuity and duration at the first visit, FA pattern, and
various OCT findings of all the patients are presented in
Table 1.

Exudative RD and intraretinal cysts

In this study, 5 patients (28%) showed multilobular dye
pooling at the first visit. Among these patients, 3 had an-
other special FA pattern that we named donut-shaped dye
pooling, in which a small round hypofluorescent area was
surrounded by a hyperfluorescent ring (Fig. 1). In patient 8,
SD OCT revealed a single dome-shaped elevation of the
retina which was divided into several compartments by
septa; on FA, the subretinal compartments corresponded
well to lobes of hyperfluorescent dye pooling (Fig. 1A).
Around the central subretinal bulla, a normofluorescent ring
was detected (the circular zone between fand h, d"and f’, b’
and c¢’, d and e in Fig. 1A); on OCT, this ring was separated
from the central subretinal bulla by a very thin, yet fluo-
rescein-tight membrane (indicated by e, f, ¢/, and d’ in Fig.
1A). The normofluorescent ring itself was further divided
into two compartments (indicated by g and e’ in Fig. 1A). In
the outer compartment, the fluid accumulated beneath the
outer plexiform layer; however, in the inner compartment,
the fluid seemed to accumulate within the photoreceptor
layer (Fig. 1A). In patient 14, multiple bullae could be found
on fundus photography and OCT (Fig. 1B). Hypofluorescent
nuclei of donut-shaped dye poolings corresponded well to
intraretinal cysts (between d and e, ¢’ and d’ in Fig. 1B) just
beneath the outer plexiform layer on OCT. However, another
intraretinal cyst (between a” and b” in Fig. 1B) which was
located within the photoreceptor layer was relatively hy-
perfluorescent on FA. Surrounding the central subretinal
bulla, a hypofluorescent ring was detected on FA. On OCT, it
appeared as a diffuse fluid accumulation within the photo-
receptor layer, without formation of cysts (Fig. 1B, indicated
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Table 1. Demographic features, duration, visual acuity, spectral domain optical coherence tomography (SD OCT)
findings, and fluorescein angiography (FA) pattern of the 18 included patients

No. Age (yr) Sex BCV (R/L) Duration (d) SD OCT NO FA
RD IRC FRPE SRE SRF DSP CF

1 16 F 0.6/0.9 10 + + 2

2 17 F 0.8/0.4 32 + + 1 +
3 22 M 0.1/0.2 20 + + + 1 +

4 24 M 0.3/0.3 10 + + + 3

5 25 F 0.7/0.6 55 + + 1

6 26 F 0.05/0.1 30 + + + 1 +
7 27 M FC/0.4 10 + 2

8 28 F 0.4/0.3 14 + + 4 +

9 39 F 0.02/0.05 22 + + + 1

10 37 F 0.08/0.1 20 + + 1

11 38 F 0.04/0.03 88 + + + 1 +
12 41 M 0.5/0.8 60 + 2

13 42 F 0.1/0.08 74 + + 2 +
14 43 M 0.3/0.3 15 + + 1 +

15 44 F 0.2/0.03 34 + + + + 8 +
16 50 F 0.01/0.07 18 + + + 3

17 55 M 0.1/0.1 5 + + 3 +
18 59 M FC/FC 90 + + 2

BCV: best corrected visual acuity at the first visit; FC: finger count; RD: retinal detachment; IRC: intraretinal cysts; FRPE: fluctuations/folds
of retinal pigment epithelium on SD OCT; SRE: subretinal exudates; SRF: subretinal fibrinoid deposit/fibrosis; NO: number of SD OCT
evaluations; DSP: donut-shaped dye pooling; CF: choroidal folds on FA; +: positive for the particular finding in at least one eye.
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Figure 1. SD OCT and FA findings in patient 8 (A) and patient 14 (B). Late phase FA images show typical multilobular dye pooling and
donut-shaped dye pooling in both patients. Representative scans of SD OCT are presented, with their scan lines indicated by
white lines on corresponding FA. Each scan line is marked by a set of consecutive letters. Subretinal and intraretinal pathologies

revealed bv SD OCT are indicated.

by red arrows). In patient 6, intraretinal accumulation of
fluid spanning the external limiting membrane could be
found in areas without prominent RD (Fig. 2).

Subretinal exudates and subretinal fibrinoid de-
posit/fibrosis

Subretinal exudates, which appeared as hyporeflective to
normal-reflective subneuroepithelial substances on SD

OCT (Fig. 3G), were found in 8 patients (44%) (Table 1),
among which 2 patients (4 eyes) not satisfactorily treated
developed subretinal fibrinoid deposit early during fol-
low-up. Specifically, in patient 15, corticosteroid therapy
was tapered too rapidly despite excellent initial response.
In patient 16, accurate diagnosis was delayed in local
hospital. On OCT, subretinal fibrinoid deposit appeared to
develop directly from the subretinal exudates in both pa-
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tients and evolved into typical subretinal fibrosis (Fig. 3).
Gradual transfiguration/migration and progressive prolif-
eration/pigmentation of the subretinal fibrinoid deposit/
fibrosis were observed in both eyes of patient 15 (changes
in the right eye are shown in Fig. 3).

Longitudinal observation of retinal tomographic
features

In this study, 10 patients received SD OCT more than once
(median, 2.5 times; range, 2-9 times) during follow-up, in-
cluding the 2 patients who developed subretinal fibrosis
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(Table 1). Despite complete absorption of subretinal fluid,
the ultramicrostructure of the outer retinal layers did not
recover completely. The two hyperreflective lines, represen-
ting cone/rod outer segment tips (COSTs/ROSTs) and the
inner segment/outer segment junction (IS/0S), were dis-
rupted to various degrees in all the 10 patients: from almost
completely missing to almost normal in reattached areas. In
some patients, thinning of the neuroepithelium was obvious
(Fig. 4). Delayed and incomplete recovery of COSTs/ROSTs
and IS/0OS were observed in one (patient 17) of the few
patients who received OCT more than twice (Fig. 4).

external limiting membr;

choroidal

fluctuations/folds

Figure 2. Fundus photography (A) and SD OCT (B) of patient 6. Within the intraretinal cyst, the external limiting membrane is well
preserved (B). Choroidal fluctuations/folds are also indicated.
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Figure 3. Consecutive fundus photography and SD OCT in the right eye of patient 15. Subretinal exudates is observed on fundus
photography (A) and OCT on day 28 (G). Gradual transfiguration/migration and progressive proliferation/pigmentation of the
subretinal fibrinoid deposit/fibrosis are observed in the follow-up visits. The transition from subretinal fibrinoid deposit into

subretinal fibrosis demonstrates no clear-cut point.

A-F. Fundus photographs 28, 37, 39, 47, 95 days, and 1 year after onset of ocular symptoms, respectively;

G-L. OCT scans corresponding to A-F.
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Figure 4. Consecutive fundus photography and SD OCT scans of patient 17 in chronic phase. Although the thickness of the foveal

neuroepithelium remains unchanged, delayed and incomplete recovery of cone/rod outer segment tips (COSTs/ROSTs) and the
inner segment/outer segment junction (IS/0S) are observed. While the COSTs/ROSTs and IS/OS are almost completely missing
at the earlier visit (C), both structures could be identified at the later visit (D).

A. Fundus photograph 3.5 months after onset of ocular symptoms;

B. Fundus photograph 11 months after onset of ocular symptoms;

C. OCT scan corresponding to A;
D. OCT scan corresponding to B.

DISCUSSION

Intraretinal cysts were found to be located within the
photoreceptor layer (at the level of IS/0S) in a previous
report.” In this study, we found that intraretinal cysts could
form in various layers of the outer retina. They were lo-
cated between the outer plexiform layer and the outer
nuclear layer, spanned the external limiting membrane,
and within the photoreceptor layer. We propose that both
intraretinal and subretinal cysts form during the inflam-
matory process. As the disease progresses, enlargement
and coalescing of subretinal cysts and intraretinal cysts
may occur. On the edge of a large subretinal bulla, fluid
may diffusely accumulate within the photoreceptor layer,
forming a hypofluorescent or normofluorescent ring, or
progressing to be more cystic-like.

Because intraretinal cysts are angiographically distinct
from the subretinal bulla, we infer that fluids within these
two compartments are independent in origin. Intraretinal
vessels seem to be the source of the fluid in intraretinal
cysts. The formation of intraretinal cysts may result from
cytokines-mediated spillover of inflammation from the
choroid, which is believed to be the major target of in-
flammation in VKH disease.>'? Polarized secretion of cy-

tokines by the retinal pigment epithelium (RPE) cells may
also contribute to the extended inflammation in the
subretinal space and the outer retina.* 1

Subretinal fibrosis has been well recognized as a se-
quela of chronic ocular inflammation in VKH patients.*%
In one report, time from diagnosis of VKH to development
of subretinal fibrosis ranged from 0 (present at the time of
diagnosis) to 27 years, with a median of 10 months.'® All
the patients in that study were in the chronic recurrent
phase of VKH disease and had experienced multiple re-
currences of either anterior or posterior uveitis.'® However,
both patient 15 and patient 16 in the present study de-
veloped subretinal fibrinoid deposit within the second
month of duration when exudative RD had not reattached
completely and finally evolved into typical subretinal fi-
brosis. The transition from subretinal fibrinoid deposit into
subretinal fibrosis was gradual, with no clear-cut point.
Subretinal fibrinoid deposit/fibrosis seemed to develop
directly from subretinal exudates. The continuing trans-
figuration/mi- gration associated with progressive prolif-
eration/pig- mentation of the subretinal fibrinoid de-
posit/fibrosis were well documented (Fig. 3). We believe
this is a vivid demonstration of type 2 epithelial-mesen-
chymal transition previously reported, which is engaged in
the context of inflammation.?? Like in other fibrotic disor-
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ders in the eye, inflammatory/fibrogenic growth factors
and cytokines produced in the inflamed tissues may play a
pivotal role®® in the pathogenesis of subretinal fibrosis in
VKH patients. Interactions of resident cells (RPE cells,
Miller cells, choroidal fibrocytes, etc.) with infiltrated in-
flammatory cells and their products may also be involved.!”

From another point of view, profound subretinal exu-
dates secondary to uncontrolled acute inflammation, which
is more easily detected with OCT than with fundus pho-
tography, might be a precursor of subretinal fibrinoid/ fi-
brosis, thus having prognostic and therapeutic values.

In this study, delayed and incomplete recovery of
COSTs/ROSTs and IS/OS were observed in one patient
during follow-up. This may be the anatomical basis for
similarly delayed and incomplete recovery of macular
function observed on multifocal electroretinography in VKH
patients.?* However, further studies are needed to prove
that speculation.

REFERENCES

1. Moorthy RS, Inomata H, Rao NA. Vogt-Koyanagi-Harada
syndrome. Surv Ophthalmol 1995; 39:265-92.

2. Rajendram R, Evans M, Rao NA. Vogt-Koyanagi-Harada
disease. Int Ophthalmol Clin 2005; 45:115-34.

3. Andreoli CM, Foster CS. Vogt-Koyanagi-Harada disease.
Int Ophthalmol Clin 2006; 46:111-22.

4. Yang P, Ren Y, Li B, et al. Clinical characteristics of Vogt-
Koyanagi-Harada syndrome in Chinese patients. Oph-
thalmology 2007; 114:606-14.

5. Yamaguchi Y, Otani T, Kishi S. Tomographic features of
serous retinal detachment with multilobular dye pooling in
acute Vogt-Koyanagi-Harada disease. Am ] Ophthalmol
2007; 144:260-5.

6. Gupta V, Gupta A, Gupta P, et al. Spectral-domain cirrus
optical coherence tomography of choroidal striations seen
in the acute stage of Vogt-Koyanagi-Harada disease. Am ]
Ophthalmol 2009; 147:148-153.e2.

7. Ishihara K, Hangai M, Kita M, et al. Acute Vogt-Koyanagi-
Harada disease in enhanced spectral-domain optical co-
herence tomography. Ophthalmology 2009; 116:1799-
807.

8. Zhao C, Zhang M, Wen X, et al. Choroidal folds in acute
Vogt-Koyanagi-Harada disease. Ocul Immunol Inflamm
2009; 17:282-8.

9. Maruyama Y, Kishi S. Tomographic features of serous
retinal detachment in Vogt-Koyanagi-Harada syndrome.
Ophthalmic Surg Lasers Imaging 2004; 35:239-42.

March 2012

10. de Smet MD, Rao NA. Retinal cystoid spaces in acute
Vogt-Koyanagi-Harada syndrome. Am J Ophthalmol 2005;
140:962.

11. Tsujikawa A, Yamashiro K, Yamamoto K, et al. Retinal
cystoid spaces in acute Vogt-Koyanagi-Harada syndrome.
Am J Ophthalmol 2005; 139:670-7.

12. Read RW, Holland GN, Rao NA, et al. Revised diagnostic
criteria for Vogt-Koyanagi-Harada disease: report of an
international committee on nomenclature. Am J Oph-
thalmol 2001; 131:647-52.

13. Bouchenaki N, Herbort CP. The contribution of indocya-
nine green angiography to the appraisal and management
of Vogt-Koyanagi-Harada disease. Ophthalmology 2001;
108:54-64.

14. Holtkamp GM, Kijlstra A, Peek R, et al. Retinal pigment
epithelium-immune system interactions: cytokine pro-
duction and cytokine-induced changes. Prog Retin Eye Res
2001; 20:29-48.

15. Shi G, Maminishkis A, Banzon T, et al. Control of
chemokine gradients by the retinal pigment epithelium.
Invest Ophthalmol Vis Sci 2008; 49:4620-30.

16. Damico FM, Kiss S, Young LH. Vogt-Koyanagi-Harada
disease. Semin Ophthalmol 2005; 20:183-90.

17. Lertsumitkul S, Whitcup SM, Nussenblatt RB, et al.
Subretinal fibrosis and choroidal neovascularization in
Vogt-Koyanagi-Harada syndrome. Graefes Arch Clin Exp
Ophthalmol 1999; 237:1039-45.

18. Kuo IC, Rechdouni A, Rao NA, et al. Subretinal fibrosis in
patients with Vogt-Koyanagi-Harada disease. Ophthal-
mology 2000; 107:1721-8.

19. Read RW, Rechodouni A, Butani N, et al. Complications
and prognostic factors in Vogt-Koyanagi-Harada disease.
Am J Ophthalmol 2001; 131:599-606.

20. Bykhovskaya I, Thorne JE, Kempen JH, et al. Vogt-Ko-
yanagi-Harada disease: clinical outcomes. Am J Oph-
thalmol 2005; 140:674-8.

21. Tugal-Tutkun I, Ozyazgan Y, Akova YA, et al. The spec-
trum of Vogt-Koyanagi-Harada disease in Turkey: VKH in
Turkey. Int Ophthalmol 2007; 27:117-23.

22. Kalluri R, Weinberg RA. The basics of epithelial-mesen-
chymal transition. J Clin Invest 2009; 119:1420-8.

23. Saika S, Yamanaka O, Sumioka T, et al. Fibrotic disorders
in the eye: targets of gene therapy. Prog Retin Eye Res
2008; 27:177-96.

24. Yang P, Fang W, Wang L, et al. Study of macular function
by multifocal electroretinography in patients with Vogt-
Koyanagi-Harada syndrome. Am J Ophthalmol 2008; 146:
767-71.



	Spectral Domain Optical Coherence Tomography of Vogt-Koyanagi-Harada Disease: Novel Findings
	and New Insights into the Pathogenesis
	Chan Zhao, Mei-fen Zhang*, Fang-tian Dong, Xu-qian Wang,
	Xin Wen, Rong-ping Dai, Wei-hong Yu, Zhi-qiao Zhang,
	Zhi-kun Yang, and Fei Gao
	Department of Ophthalmology, Peking Union Medical College Hospital,
	Chinese Academy of Medical Sciences & Peking Union
	Medical College, Beijing 100730, China
	PATIENTS AND METHODS
	RESULTS
	DISCUSSION
	REFERENCES





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


