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ABSTRACT

Background and Objectives : Despite the sporadic case reports on the cardiac involvement of Behcet’s disease,
any systemic investigation has not been reported on. We sought to investigate the frequency and clinical characteristics
of the patients with the cardiac manifestations of Behcet’s disease. Subjects and Methods : We retrospectively
analyzed the clinical data of 217 patients (mean age: 39 & 11 years) with Behcet’s disease who were diagnosed in
Asan Medical Center from January 1990 to September 2000. The patients were subgrouped into the mucocut-
aneous, cardiac, vascular, central nervous system, gastrointestinal and ocular group according to the involved organ.
Results : Among 217 patients, nineteen (8.8%) were found to have cardiac involvement: aortic regurgitation was
found in ten patients (53%), right ventricular thrombi in six (32%), acute myocardial infarction in two (11%),
and myocarditis in one (5%). The incidence of initial oro-genital ulcers at the first clinical presentation was
significantly lower in the cardiac Behcet’s group than in the other subgroups (52% vs 90%, p=0.001). The
event-free survival rate during a mean follow-up duration of 67 =46 months was also significantly lower in the
cardiac Behcet’s group (63% vs 14%, p=0.0001). Conclusion : Aortic regurgitation and right ventricular thrombus
are two common types of cardiac Behcet’s disease. Although its incidence is low, cardiac Bechcet’s disease has a
characteristic pattern for the clinical presentation, and it has a worse prognosis compared with the other sub-
groups of Behcet'’s disease that have other solid organ involvement. (Korean Circulation ] 2005;35:847—853)
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Table 1. Baseline characteristics according to the types of the Behcet’s disease
MC (n=58) Cardiac (n=19) VAS (n=46) CNS (n=16) GI (n=55) Ocular (n=23)
Number (%) 51% 19% 47% 17% 54% 23%
Sex (M/F) 20/37(1:1.8) 12/7(1.71 0 1) 35/12(29: 1) 10/7(1.4: 1) 30/24(1.2: 1) 10/13 (1 : 1.3)
Age 39+11 36%+9.0 37£10 37£7.0 39+11 41+15
Ulcer " (%) 89.4% 52.0%* 95.7% 88.2% 90.7% 82.6%
ESR (mm/hr) 56134 56134 54143 37+£37 42126 47174
CRP (mg/dL) 5654 6.0£5.7 4.8+4.7 3.1+4.7 49%6.9 45+173

#: p<0.01, T orogenital ulcer, presenting at the initial clinical presentation. MC: mucocutaneous, VAS: vascular, CNS: central nervous system,
GI: gastrointestial, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein

Table 2. Clinical characteristics of 19 patients with cardiac Behcet

Number  Age/Sex Initial symptom Oro-genital ulcer*  Cardiac disease Operation Medical therapy ~ Prognosis
L. 21/M Persistent fever (+) RV thrombi -) Pd+W+Col S
2. 29/M Chest pain (+) Acute MI (-) Col S
3. 38/F Chest pain (+) AR AVR (S]-23) ) S
4. 34/M DOE Fc III ) AR AVR (Bentall) Pd +W+C S
5. 35/M DOE Fc 111 (-) AR AVR (Bentall) Pd+Col S
6. 24/F Epigastric pain -) RV thrombi RV mass removal Pd+Col+Az S
7. 23/F DOE Fc III (+) AR AVR (tissue valve) Pd+C S
8. 36/M DOE Fc III (-) AR AVR C S
9. 38/M Both flank pain (+) RV thrombi () Pd+W+Col S

10. 44/M Altered mentality (+) AR AVR Pd+Col+Az S

11. 47/M Recurrent fever (+) RV thrombi RV mass removal Pd+Col+Az+W S

12. 43/M DOE Fc IV -) RV thrombi RV mass removal Pd+Col+W S

13. 39/F DOE Fc 111 (-) AR AVR (Bentall) Pd D

14. 60/F DOE Fc 111 ) AR AVR (tissue valve) Pd+Col+Su S

15. 41/F Chest pain (+) AR (-) (-) D

16. 37/M DOE Fc III ) AR AVR (Bentall) Pd S

17. 36/M DOE Fc 111 () RV thrombi () W S

18 40/M Chest pain (+) Acute MI () Pd+Col+Su S

19. 37/M DOE Fc III +) Myocarditis -) Pd S

*! symptoms presenting at first visit to hospital. AVR! aortic valve replacement, Pd: prednisolone, W warfarin, Col: colchicine, Az azathiop-
rine, Su' sulfasalazine, C: cyclophosphamide, D: death, S: survival, DOE: dyspnea on exertion, Fc: functional class, RV: right ventricle, MI:

myocardial infarction, AR! aortic regurgitation
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Fig. 1. Transthoracic (A) and transesophageal (B) echocar-diograms in a patient with cardiac Behcet’s disease (Case No. 16). Redundant aortic
cusp with mass-like lesion (white arrow) simulating vegetation is characteristic. An echo free space (red arrow) between anterior aortic wall and
interventricular septum is also prominent. LV: left ventricle, AO: aorta, LA: left atrium.

Fig. 2. Representative transesophageal echocardiogram of right ventri-
cular mass lesions in a patient with cardiac Behcet’s disease (Case
No. 11). Two echogenic mobile masses at the tricuspid annulus and
right ventricular outflow tract were noted (white arrow).
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Fig. 3. Representative histologic findings (Magnification X 200) of right ventricular mass lesion in Behcet’s dlsease Shde A shows histologic appear-
ance of an inflammatory cell infiltration (white arrow) composed of mixture of granulocytes and mononuclear inflammatory cells with granulation
tissues (black arrow) formation. Slide B shows inflammatory cell infiltration with fibrin clot (arrowhead) deposition within the tissues.
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Fig. 4. Event-free survival curves of patients with Behcet’s disease. Patients with cardiac Behcet’s disease showed significantly lower event-free
survival rates compared to the other subgroups. GI: gastrointestinal, CNS: central nervous system, OPH: ophthamic.

Ae 2

ol &

HIA| E o]
g

B R
]2

9‘11‘

0&%}\—]];'.54 xl%o] 47*5104 om ol HﬂXﬂ
A Ao et 2ol lrkFig. 3).
OJgt A o] Ak HEY o R Ktk w2
eudee] fldaslel gl 4
Weiel ! 449l A9 O U ol YT
A7] Wolil 3 HIHEX ] WA 2=
A7l MR TAE)

ox, OE:O
o ro 2 rE

2]

of
il

N
©

=
T=

= gyt

r
>
jabad

g ggolcy,”
A= Azt £ s bt 9y
Aol ST} Apes A3 ut

izl
19k, Alle] Adel
£ 9% ) A U A9 ot b
o, o) B} Abgelgst ofF B o 9
s B2 3 9 Sk WA e F
Si7h $4 2ok 8 ARSI Lok e A
R0 ARl F WA BAE e w4l
(Bentall’s operation)S A3t & X|&EE= HHEMEY] =
Z(paravalvular leakage)2 14 Afo]of 4] s} 4=
S5 AR e AR 499 E & A AR eE A
goksich

° o
3@t Ho

_L
32

-15
S

>

Jut

ﬁ

AT MZ(Event-free survival)2 Hlu

FI Py WA ER SAE AQst 57 ] TAE o
Ao g APy HAEY L] AER st RoA}L ek
sto] APt H-E AR AolskeiTt 1990W o]

S 2 7| HolA] WAEH O R A AA FAE thtoR
ek FAINE 20039 1297HA] B 6714670 ot 3
2 WAt T FALTL A2 Kaplan—Meier HAHS o] &

sto] Wlals] 2 Ay A4S AW ool vE LEY 9
AR RIwr) oA 63%, Eah 22%, QFE 26%,

28P7): 20%, FEAAA: 6%, p(0.05), FARIL AJEO| B
Aoz eju] 97 uak%@ o1>(F1g 1), B3] 27 8

< HAIESY dEEo] AFget 79 o A AR 2
oA A=A AUAe] 75‘1"—‘: TR o] A W
o] AUt B97E S AR wollA okFTEelal =
& A ol o] HAEIH. Fig, 404 HH 57

o HToA] 01/\PA]—7—]_,] WAl HAEY Zd 2 X5 &
26 cliel 72 WERES U 2 slo, H9) 2 3
3 AQ oAb o] dojd go] AL At W 2 2A|ZF
% 67114 ool 7Fd Edar i 19 °llH°ﬂ Akl

o}-/\

HEAIES o o} Qi Sk o]E =& AAe sk Lt
(Cardiac group)d} 1EA] ¢S (Non—cardiac group)2

= L]‘—,—O‘] H]_LLO]'O:]E 7]—0 7_{'*]*‘ t‘_E ‘)l\" 0134&1:]—(63% ver-
sus 14%, p=0.001),

ni At
A= J% % A 5o FLAAA T Aow
o gl B AWow gA gla’ wgdols wiE



mojg

ofN ot

o
oL
30,

f{ﬁlo;o

O oed

s+3
nfr £
My o, &=
R wjm
= Jo "™ A
ﬂﬁﬁ\i—ﬁ
¢ ol

olfN I
R
m&*"oi‘“ﬁ IE
03‘:_;‘_‘0?10
2T o |
oﬁﬂﬁﬁ:

Dy—@—\;oﬂ
O{II'N m@ r‘m 00 ol
AFJ ke o 1o

i §2 o ot o N o &

IF -lo[u
It
B
Ry
ik
A4y rlo
%
k1
T
2
i)
o
T %
i

o gl o] BollA] A=) A
oFshA B Hlgla @A Bt A
0%7Hx) B vk Qiet” e
A9l glole] QA 54 8
dhat Bt oba7kA] ekl
R REEE

A

T

~31%

oE
o
rlo
oM. -3
o
>

o

i

)

N O
%
e

)
ofy rir
ntal
o

o]

M1 rz £ g
o
o
o
An oE
1o ffo

oot gF
2

A F%'f 1
oo
=

o &

_\%
oM,
o
o
ox
o
o)
0%
ot
N,
=2
X
o nE

ot

o
=

Lo |o
T T
REIENS

e
flo

rir
J
T
£ (o
%Q
o
=
>
(m
ot

:F‘Z
ox,
2
H
= 7

S o\
&
r —

o, i
:C;'l;"

o

A

9|

o,

o
-
[

Jud
-

PO ox kI o do m oR K

oE i
=

=2

=
ot r“;“
)
oln@ ok
rlo Mo
= of
il

ok
1o

>
el

Jut

=2

utal
o
lo
N
0%
ot
)
(m
ok
flo
o)
__)‘4__41
&
t
O of
ofx
=

ol m
10
2
X
u)
offt
=)
)
=
)
=
4z of

R

o 332

=

ol &

o

? -9,

o

o

e =

oot

u

ofN

L

%

Rl

i

ofs

ok

2
ok

e

o}

5

e

o

2 >k ofn ¥
ole%éé_}érlo =
J‘!“OE:’—{O[‘%:
1= o~ ©
:do —‘—l%
mm
=
=
oy
o
=
o
;
on H

T oo2
>
il
Ju
jabad
il
4z
ox
1=
off
i)
00
—(|)_l‘
-,
H
=1
i)
I,
pach

L o o> rr

A AT W EY R vk 21799 S5 Hit
Loli= 39+ 1A, HY Hl= 116/101(1.15 : = H|s2
St ddol & o wokth 1984 Yazici 59] Hlo]A]

€ HAEY s F A4S Anlske $59 B @2

HAEOIAA B @l Uehtes Aafol rkal Hilsk3l.

B Aol Ay 22 o2 23} vlme] Beke o
AP ol A2 Bhol7h 36 L9MZ ThE (39 +11)
o4 He} Fe Aoz ugtoyt EAHoR oujt g
itk W W= 12/71.7 : DE A A9 WIEsl =9k
o} th2 23} | 2ok u) BAZ ouli= gioich
Mendes 572 w|AEH O] 27] utgl Zaroz 17} 9l 4
7170k )3 Q) Eeutedo s aralEo] Uehia) o
S 4 olokm Bagch 2 AFo] glo] AAEAIA B
A ER Q] Hkel] Wzjel 274 @ 7]k HIE=s) o)
AEPOoz Akt A AAAL Alo] WA A9 17t
FloFo] 209%8(96%) 0] 4717kl A9 135 (62%)0]
itk 2t thA] o]5S 67] woF urolA Hlms| B
OFS ) ARSI oA oF wlge] Fapto](52%, 10/

Kyoung—Min Park, et al : Cardiac Involvement in Behcet’s Disease 851

19) 92 e A 271 R 774 W A7) W
Hof 2 Frh AR o) 9 4SS o 4= 3

eheta AR AR W ARAA T HUE =5
7 8 71 AR Sl s Ay 2
5 gick

At W= lojAle] QAA Bl et
Wi 9 Bl Fokg 4 9lom ™ ojg] 71x] W]

1} pE Ze R AEHQ HHER A e
= 27k o2 u] AR ZAbo] et A9t
ool B Ho| ooy, B ite] 2 21799
s 3 §5 L sFuo] 3 F4old 5579 F4
Azl AFEIT 015 & 197(33%) 0] Bt
oflA] AlgS gt s ERo] ARt $lo] Ave =
02 ARS Wsks MR ERS =24 miEe] gl
M olarol A WA EH ] et ATz 71 gt
So] A=l AALE Alaste] A
lo] grog gatel ARWHe 2
|52 27 sld =80l & 4 e

= 2
o AzbEch S5 2 AelAe] ARE Bul A=
S 2]

=
offt
=)
- (<l
=)
)
4z
ra
10
jabad
B
o
i)
B
)
o
o
gl
Iy

FollA WiHER o Atk 199o] AR s
E(Table 2)2 A & A7} dgugia; gja)pgz?
[(53%) 2 714 Woka(Fig, 1) 11 thgo] £
‘o2 64|(32%) 0] 22 H(Fig, 2), L 9ol &
Az 20 (10%) 2 A 19"(5%) 71 TEE) o]
Bletry ='70] 19880] ¥ 13t Ul gak= tha o]z}
lod), o]59] HuoAt 1969 HIHEY TS & 4
19 WA EY s 126](6%) 2 EEkAT ]S ¢
2 Agdo] sefolal vhwA] 467t F4 AT
ek Bskych, o] HuSe] glojxlo] o]
sbs] et 4= glch e SejutellA W
WA EH gt =89S Wy gkt QR 2 =
HEo| & kel 194 ok yeiele] ol
Fol7b 9 o= XA B4 W &

1 2

re
| R

o

1o
s
&

o

-
2

)

)2

1= o~

ol ™

I
rlr

;O
¥ e

o oX

5his

3=l
o M

al

olN
AT

+

=) (| |
23 EES

m fu

ok ol

&olo =

s} :10 O_>fl.,

il
ol

o,
>
iy

4
A B HAEe] AL i SR W3lo|Xu B
of magl WA=Ee] A
Ae WAl A TR T3 W) FHAH
of ofe] Bast WA /)0S Fal stk 2 A
Ho@ gAla Erkn & 4 g

— 25 =

Syderman 572 W[



852 Korean Circulation J 2005;35:847-853

7], AR oo SRSl sto] AAETtal 3t
ok, &

QAo QoiHE 21Te BAES 2A 67 2
o 1 F YY) Aol FUAUY BAES
SARESRRE AS)OR BRolel FFHOR FH|
2 s} Ay 9 AR Q3 ARE] A3E U 2

oM B2 el vlsiA SAHLZ o] A=A Ul

WA kel Aol A9 AES s 2ol 2
10%)7t SI=gict Slo) A B o WAL w
Kol 3 ke B0 e elo] WaiAIA] g Al
2 AHT 4 db gEAnelta Led QAT BaE
e Ao BRs) Be A4S BHE A9l goil
che et dlF7h Basiohs e o 4 ggith £ o
o ARE 20l I chEHme} RS S 4
& 5 AT TPl AR Aol ofat B4R

e

o7 A5kl Chikamori 59

3 TolM= HAER
of QA Y 217ge] g F o

of B} APt

)

AL o5 e Fof T BuE9] rE(paraval-
vular leakage) & WAOR gt G4 HFHACE AR

I=]

ok W webd A o

Aeksto] g A2 Agsks

fsoL AR Fol WAL 5 Q= AL ZH ofe]
in

7HA] ARl dieiA = g oS TIolol & A= A

= =S o
o7} ¥ THsAol gtk SN F2 AVIE WwE U4
MlEY FFE AR W 9

A
[®] Of
Ee =
UEELE
HAE S g Holu] AAS U 4 U 9 Ae
o gelA glon] FHHL, A, YU, FRAA, 4%
7] 5L ANT FeRTEC] Uglont of WM A
]

19901 19058 20004 129717 ALoHPE kel A
A=Y B F DS WEINE F 2079 B
(Fdol 3911, WA 16 E dfor FgHon &
Hafol, AwEl 4712 VlEoR wlde, Ash) F34
3, A, BB, AT 5 67 BOR wheo] YYEHE )

Aot AAE A o] Bixs gl waid
Zo] Iy o] 4 FAFo] oA, F4 AEEN
o] £, ATgo] 3y o] AR I & oE 3t
H|wste] o] Agu] -2 zfo|7} figict 27| WAHE &
Al BAEo] SAdks 5 A Qo] HIAIEY A&
A Ao Qo Fasdt a9l 77 4 A7|HSe] =47t
g A el T TRt A0 o] o wot
tH49% vs 9 E

A 3 AU SO GRS gl $AF

AAS AR WA B8 deel 144719 5
Aol &3 2700 e, SFLE, FEE WABA 34
1

B0 HO WA= ; R A SAA B

REFERENCES

1) Sakane T, Takeno M, Suzuki N, Inaba G. Behcets disease. N
Engl J Med 1999,341:1284-91.

2) International study group for Behcet’s disease. Criteria for dia-
gnosis of Behcet s disease. Lancet 1990,335:1078-80.

3) Mogulkoc N, Burgess MI, Bishop PW. Intracardiac thrombus in
Behcet's disease. Chest 2000;118:479-87.

4) Higashhara M, Mori M, Takeuchi A, Ogita T, Miyamoto T,
Okimoto T. Myocarditis in Behcet's disease: a case report and
review of the literature. J Rheumatol 1982;9:630-3.

5) Hattori S, Kawana S. Behcet s syndrome associated with acute
myocardial infarction. J Nippon Med Sch 2003;70:49-52.

6) Bang DS, Lee JH, Lee ES, et al. Epidemiologic and clinical
survey of Behcet s disease in Korea: the first multicenter study.
J Korean Med Sci 2001;16:615-8.

7) Akar H, Konuralp C, Akpolat T. Cardiovascular involvement in
Behcet's disease. Anadolu Kardiyol Derg 2003;3:261-5.

8) Gurgun C, ErcanE, Ceyhan C, et al. Cardiovascular involvement
in Behcet's disease. Jpn Heart J 2002;43:389-98.

9) Choi HM, Kim W1J, Ko JY, et al. 4 case of Behcets disease pre-
senting with aneurysm of abdominal aorta and hemorrhagic
ulcerative lesion of terminal ileum. Korean Circ J 2001;31:
1066-70.

10) Shin PJ, Kim JY, Lee SH, Yoon JH. Multiple arterial aneurysms
and thrombosis in Behcet's syndrome. Korean Circ J 1998;28:
1420-3.

11) Cho JH, Park JH, Ryoo SH, Ryoo HO, Lee KS. 4 case of Be-
heet's syndrome with superior vena cava obstruction and massive
pericardial effusion. Korean Circ J 1994;24:726-31.

12) Han SW, Kang YM, Kim YW, Lee JT. Cardiovascular involve-
ment in Behcet'’s disease. Korean J Med 2003,64:542-51.



13) Chajek T, Fainaru M. Behcet s disease: report of 41 cases and a
review of the literature. Medicine 1975;54:179-96.

14) Chikamori T, Doi YL, Yonezawa Y, Takata J, Kamamura M,
Ozawa T. Aortic regurgitation secondary to Behcets disease: a
case report and review of the literatrre. Eur Heart J 1990;11:
572-6.

15) Pena JM, Garcia-Alegria J, Garcia-Fernamdez F, Lich FA, Bar-
bado FJ, Vazquez JJ. Mitrla and aortic regurgitation in Behcets
syndrome. Ann Rheum Dis 1985;44:637-9.

16) Bletry O, Mohattane A, Wechsler B, et al. Cardiac involvement
in Behcet's disease: 12 cases. Presse Med 1988;17:2388-91.

17) Hutchison SJ, Belch JJ. Behcet s syndrome presenting as myo-
cardial infarction with impaired blood fibrinolysis. Br Heart J
1984;52:686-7.

18) Yazici H, Tuzun Y, Pazarli H, et al. Influence of age of onset
and patient’s sex on the prevalence and severity of manifest-
ations of Behcet's syndrome. Ann Rheum Dis 1984,43:783-9.

19) Mendes LM, Magraw LL, Aldea GS, Davidoff R. Right ventri-

Kyoung—Min Park, et al : Cardiac Involvement in Behcet’s Disease 853

cular thrombus: an unusual manifestation of Behcets disease.
J Am Soc Echocardiogr 1994, 7:438-40.

20) Comess KA, Zibelli LR, Gordon D, Fredrickson SR. Acute severe
aortic regurgitation in Behcet s syndrome. Ann Intern Med 1983,
99:639-40.

21) Bowels CA, Nelson AM, Hammill SC, et al. Cardiac involve-
ment in Behcet's disease. Arthritis Rheum 1985;28:345-8.

22) El-Ramahi KM, Fawzy ME, Seick JO, Vanhaleweyk G. Cardiac
and pulmonary involvement in Behcet's disease. Scand J Rhe-
umatol 1991;20:373-6.

23) Song JK, Jeong YH, Kang DH, et al. Echocardiographic and
clinical characteristics of aortic regurgitation because of sys-
temic vasculitis. J Am Soc Echocardiogr 2003,16:850-7.

24) Gurler A, Boyvat A, Tursen U. Clinical manifestations of Behcets
disease: an analysis of 2147 patients. Yonsei Med J 1997;38:
423-7.

25) Snyderman R. Behcet s disease: provocative clues. West J Med
1988, 148:438-9.




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


