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A comparison study between mycophenolate mofetil and cyclophosphamide for
treatment of proliferative lupus nephritis

Sung Jin Moon, M.D.", Dong Ki Kim, M.D.", Sun Young Park, M.D.", Jac Hyun Chang, M.D.",
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Shin-Wook Kang, M.D.l, Dae-Suk Han, M.D.], Ho Yung Lee, M.D.], Yong Beom Park, M.D.Z,
Soo Kon Lee, M.D.? and Kyu Hun Choi, MD.'

Division of Nephrologyl and Rheumatologyz, Department of Internal Medicine,
The Institute of Kidney Disease, Yonsei University College of Medicine, Seoul, Korea

Background/Aims : Our study aimed to evaluate the efficacy of MMF as compared with intravenous cyclophosphamide
as induction therapy for proliferative lupus nephritis in Koreans.

Methods : Forty-three patients who were diagnosed with proliferative lupus nephritis (WHO Class III and IV) between
Jan 2000 and Dec 2006 were included in this study. Nineteen patients were treated with oral MMF (initial dose: 1.0
g/day and then it was increased to 2.0 g/day) and 24 patients were treated with 0.75-1.0 g/m2 of monthly intravenous
cyclophosphamide (CP) followed by subsequent treatment with oral corticosteroid (initial dose 1 mg/kg/day and then it
was slowly tapered down) for 6 months. The demographic and laboratory findings, the response rate and the adverse
events were reviewed retrospectively and these were compared between the two groups.

Results : A complete response occurred in 7 out of the 19 patients (36.8%) treated with MMF and in 8 out of the 24
patients (33.3%) treated with CP, and the difference was not significantly different between the two groups (p=0.66). A
partial response was achieved in 52.6% and 45.8%, respectively. There were no significant differences of the laboratory
findings such as serum albumin, C3, C4, the urine protein/creatinine ratio and serum creatinine after treatment for 6
months. In addition, both groups had similar rates of adverse events.

Conclusions : Our study showed that for the treatment of lupus nephritis, MMF was as effective as IV cyclophos-
phamide with similar adverse events. This finding suggests that MMF could be an alternative treatment for active lupus
nephritis as induction therapy.(Korean J Med 74:640-647, 2008)
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Table 1. Baseline characteristics of the patients of both groups

MMF Group (n=19)

CP Group (n=24)

Age (years) 27.548.2 329494
No. females (%) 19 (100) 22 (91.7)
Renal histology

Class 111, n (%) 3 (15.8%) 3 (12.5%)

Class IV, n (%) 16 (84.2%) 21 (87.5%)
Activity index 9.68+4.15 12.243.63°
Chronicity index 1.42+2.04 1.32+1.00
WBC count (/mm’) 5,713+3,404 7,3104,002
Hemoglobin (g/dL) 9.6+1.2 9.7+1.8
Platelet count (/mm’) 19667 21894
Serum albumin (g/dL) 2.840.7 2.4+0.4
Serum creatinine (mg/dL) 0.9+0.4 1.30.5"
Serum C3 (mg/dL) 42.2+18.0 32.1+17.4
Serum C4 (mg/dL) 6.94+4.5 7.2£11.0
Anti-ds DNA antibody (AU) 439+247 500+261
Proteinuria (g/day) 4.42+3.88 6.32+3.62
Total SLEDAI score 15.0+4.2 14.3+3.0

MMF mycophenolate mofetil; CP, cyclophosphamide; SLEDAI, systemic lupus erythematosus disease activity index

p<0 05 vs. MMF group
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Table 2. Adverse events during 6 months

MMF Group (n=19) CP Group (n=24)

Neutropenia No. (%)

Anemia No. (%)

Pneumonia No. (%)

Herpes zoster No. (%)

Dysmenorrhea No. (%)

Skin rash No. (%)

Allopecia No. (%)

Pulmonary thromboembolism No. (%)

3 (15.8) 2 (83)
4 2L1) 5 (20.8)
1 (5.3) 2 (83)
4 211) 3 (12.5)
1 (53) 0 (0.0)
1 (5.3) 1 (4.2)
2 (10.6) 3 (12.5)
0 (0.0) 1 (4.2)

MMF, mycophenolate mofetil; CP, cyclophosphamide

100% ¢
105 @) Treatment failure
| [ Partial response

I Complete response

80% |

60% |

4%

20% |

0%

MMF(19) CP(24)

Figure 1. Treatment response after 6 months. There were no
differences in the treatment response rate between the two
groups. The data is shown as percentages (number of
patients).
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Table 3. Serial changes of the biochemical parameters between baseline and 6 months

MMF Group (n=19)

CP group (n=24)

Baseline 6 months Baseline 6 months
Serum CRP (mg/dL) 0.37+0.56 0.2140.16 0.34+0.31 0.14+0.08
WBC count (/mm’) 571343404 6925+2731 73104002 728643021
Hemoglobin (g/dL) 9.6+1.2 11.6+1.3 9.7+1.8 11.7£1.17
Platelet count (/mm’) 196+67 273494 218494 237459
ESR (mm/h) 25.2422.9 16.8+13.2 24.9+18.6 25.2+14.9
Serum albumin (g/dL) 2.840.7 4.120.6 2.4+0.4 3.6£0.6""
Serum creatinine (mg/dL) 0.9+0.4 0.8+0.3 132057 0.9+0.3"
Serum C3 (mg/dL) 42.2+18.0 76.3x17.9" 32.1+17.4 77.3420.5"
Serum C4 (mg/dL) 6.944.5 16.1£7.9" 7.2411.0 17.06.5"
Anti-dsDNA antibody (AU) 4394247 188+138" 5004261 128+108"
Proteinuria (g/day) 4.42+3.88 1.48+1.37" 6.3243.62 2.07+3.24°

MMF, mycophenolate mofetil; CP, cyclophosphamide; CRP, C-reactive protein; ESR, erythrocyte sediment rate
p<0.01 vs. baseline in the same group; Tp<0.05 vs. baseline in the same group; *p<0.05 vs. the MMF group

ol
o

0
Il

5. &H

P

]

sofl & 0Ix|

rir

QIXt

o we) B} 1 olele] AR o] Mgke 1
L}o], WHO classification (III vs. IV), activity index, @& &
Hul, F3Fo}eld, C3, C4, -ds DNA 34|, SLEDAI score
= 2 7] Aol7k glotk QY chulmapol S B
& BHAfolA] WS AFES W GI1(0.73£0.70 vs. 1.78+1.86,
p=0.058), chronicity index7Fo] £+ 3 EAJo| A EA A S
2 90J5lA oS AT 2 9l9ITH0.73£0.70 vs. 1.78+
1.86, p=0.044). 121} Yro|, 44 Tl 2F chronicity index
2 HARE this 222 ZA0 A= ouE 2S5 )l

%lth(data not shown).

6. 7| o=

MMF $Hlo A 20079 9 82 2|5 w2 A7,
671 ol o] AT Ak BY B BAZEE 213
(61-48.5)Y2 11759] Bxpoll 4] A o) 278 Ho
o), BeH el 61, A= v 2golieh 158 3
A7k 20079 9Q7HA) 9l AV Fom, 1 % 3ge
azathioprin, cyclophosphamide 5-9] Th2 oFA|2 HEsl% S
o 1299] B} S B glo] MMFE $4] Folth,

o F
4] 2 Alde] A= SlejA 7]1Ee]

4
11-85F cyclophosphamide %2 &

W3k MMFe] fale} BR8-S vk sheinh 7129
=& BiloM= SA4E F52 Aol MMFS} cyclo-
phosphamide®] &} v]ulo] #7t of2] A7} Qlojgkot,
SHollA= oFZEA] ol tidt dA7 =i AAolth
Cyclophosphamide %] &7} w]9HA]

7 2o A A ' YJollle Bk, WE s 3
A 9 A9 7P S Aol Hof floew, 5~15%
o] ghafoll A A zof| AL 7hA " , E3 cyclopho-
sphamide A FF2 4G9 A =ofl MMF7F a3k} QL
So] Bty up glof'* ), M Fa)4g REA AGO X8
o 9lolA MMF7} @& 88 ol St} Ginzer 52
14078 9] 5 FF2 AGEAtolA MMFQ} cyclophos-
phamideE 67197t £ol & FIHE v)WsFYS W] MMFE
oAl &P &l B weS HaLgt vl 2Uek22.5% vs.
58%). oMz FF2 Aol MMFO A& 3o
gt Al HO| =o] HAE oL, o] F F =wollA 7
4 T2 A B 2FE ] AL T =wolAE
ZAnt o]Ak9] 3R} A azathioprine©] U methotrexate -2 T}
£ F79 1Y JAAE FAll ARgsto] 2 Aol A
ok= oF7ko] Atolz} AT .

2 A= ofgte] el = 2% Al & MMFet
cyclophosphamide 2 | &3} ¢F o H5Fo)A I =2H], &
A g3, Agoeld, €3, C4, & DNA 4|, A chillie
o] <ol Qlo] o] Sle= Hof vk ESF wsf&ol
Qo= & HsfEo] 83.7% (MMF; 89.5% vs. cyclopho-

- 644 —



— Sung Jin Moon, et al : Comparison between mycophenolate mofetil and cyclophosphamide treatment for lupus nephritis —

sphamide<®; 79.2%), 474 Tf&0] 34.9% (MMFL; 36.8%
vs. cyclophosphamidet; 33.3%)Z oF & 7to]l QJujgl= Z}o]
7F o, Fag-0] Hloft= Zpol7h §le-S Kol ek

Hafl gl 9lojA= o] o Chan'™, Ong” Fo] WidtH ¥
3l& Hihe o £ A2, ol dFe] whE HaEY
zpolofl 7191 4= Qlow, o|=ro] HarHth U2 chronicity
index =*] EF shuto] o] f-= AZE 4= Qlrh Chronicity
index7} SR e B4R o]0 MAskks ool
I ol ofFEof iRt A& ¥hEo] ¥ F& o Slthe AS
SJu|gheht 1, B Ao A v chHeF EA o Ayt o]
7F gle, e Hsllol Y F= A=A chronicity
index7} +A3HA &Jm|7F Q= ARSI

MMF+= mycophenolic acid (MPA)S] Z-A|ZA] inosine
monophosphate dehydrogenase (IMPDH)E 2}A|glt} o] &4
+ guanosine 9715 A=t T8, F2 ohE A
WOk T, B Qo)A FaskA A-gat 8ol MPA
L oje dhrie) AEAA WAEE A 19 IMPDH| v
ofl, Z4oke JultollA F= W E= Al 2% IMPDHE 5
HiLh ZsHAl AIste] duftollA Bl et AlESA
oA 285 sk, of2fgt o] MPAZF HA A A=A 2

§3He 0 7)dolet ST, R 919k L2 o R A
ZE=A AAQ] cyclophosphamideo] H|3l] MMF2] ARS-0 =2
Qg oM AP A9 jlom, o4, &, dAket
T2 A FAE Yol Azt |9, 7k, 22 AR
/do] HarE v glow, ol e Wil HiEgl
o9 B Aol Fad gy sk s
QUolA F = Tt Aol WA 4= IStk 2 ¢
FA Tl Ut 7152 2 o glledl, ol Al
2 5 TAe] Aehy] Hrhs wWES Fadolut
A 22 A% ISl vls] S840l Wrkal AZE
of |57l Zo] YretE g FhsAo] ha Av, ol T
% qie] gAMolekn Akt

Qe W bR TS 7P oleh 3wl
A sl BAE ez stk B4 AR FH9)
Hlg 77k obd FaFAQ) APdnh AR £EA A

=)

% Aol MMFS Age Tl aol oiet Haae) 5

2491 W4 At 4xte] ehelA qlek Chan 5V vlaky

S04 2R A9 WA 29 FOR MMFE Fofat

21219} cyclophosphamide®?} azathioprineS =X}4 o0& Fof

gk SRS 1270 5 A Este] oF o Zholl sl
5

Hol7k ghe-g sk ov, Ong 5

i

HeAt M-S o2 7 Aol A MMF-e] 735 3
&t AT 58%2} 26%E, cyclophosphamide2]
52%, 12%2} §-oJ3t xjo]E Ho|x| &QFoL}, chronicity
index®] 7% cyclophosphamide- A RE 2|3 F715
FrkaL Harskeick

AR baseline?] YAZ EAJo A B cyclophosphamide
Ol A activity index@t 7 Adofe]do] FAHOR &
OJ5HA| =34tk 1= cyclophosphamidestol] < ©f At 2kx}
7F wol e o] AtiA o= MMFE| a7} A 7hE
e 7Hsde SAs] w4 gl

YA activity indext chronicity index®] W3S TH2e 4=
Q)= follow-up A% ZZAHALS AJYs}A] 9k9Fon, SLEDAI
score’= baselineof| 7 Z=ARE o] Thije o} FOHHAL o] e]of
FEA AYQY S WEE 5 e e HAF S
et 2Aph REstoc

A AT 7|7ko] vl Hekon], S awe] i
ghg wmalgich. Cie] MMFO] B3 A7 BelfE
o Bt A o=, Contreras 50| 5974 9] FF2 A9 ¢
Aol 4] 4 cyclophosphamide ol Bl £ F FA%2
HO Z A AWM cyclophosphamide®} azathioprine, MMFZE H]
3RS ] 7271 event-free survivalZ} relapse-free survival
o] MMFZol 4 o151 88 Ritat v} 9ot £
Al APl A 74 2ol thgt MMFE] i def thstod
= % H B a7t 2ad Zlow AHch

Aoz AN B2 A9 el f= A=l 9l
6] MMF+ cyclophosphamide X|&¢} H]nsle] T3 H
F2Rg-0] 2ol 7t gIIe). HIF ol¥l A7k Skl A
B2A AE2Z We7lole g2 dAH] sleu, seuet
oAl FEA 4G Xgof| QlojA MMF X=7} cyclo-
& 5= Sl 7hs S Hoges o

A A A= 9le]

of gt 2 AgE HFA AvF 2
a8 o zos Yz

¢

2 o

Sx: 2EA AQL FEA A0l Ao 78 4
el F9] sl}=2 -85 cyclophosphamide %2 Q®o] 11
wE Anz geiA oo Teht oleie ARy BAE
o] 3o, & B Bkgo] A mikA) A mHo] v
A77} RSk MMFE AfjdoR ezl gn
ZA oA, 2 Alold] Fo| welad, REA 419,



— g etelA

e A7bE e e Kol de) AHgH

Q). ZA14

o

S NG ARl 9014 MMF ARgo] rr+— o
Tolol A copet Bt gglont Fell At AL =
£ ARolck ofo] & ATATL FAN BFEA @oa a3
of 8 el Qo1H 183 cyclophosphamide 52 £

T MMF X 29] 87k vws] B skt

HiH : 2000 1€5E 2006¢ 129714 AAtsta 9]
sojst Almeks Belolx SA4 BRA AYoR 1t
HEO 43w o] BIRLE thAke 2 1188 cyclophosphamide %
A QL "k SIXHCPE)I MMF 2|82 Hke Szt
(MMF) 2.2 o] oF ot hof] sl Fi=, 5o 24
e AR A T O He, e, st 3 1
o) Wisls FaHon 2SI

At i 2 P% MMF<- 197, CP<t 2478 0] Qlt). ¢+
Z el MMFof| 4] 8T8(33.3%), CP-oll A 778(36.8%) ]

OHE>0.05), B = MMFZolA 10%(52.6%),
CPo A 1178(45.8%) = & & Atolof] FAA o2 SJu|l=
Z}olE Koz okgit) | mIFEH], Aoleld, Creactive
protein, ESR, C3, C4, 4 ©hifiesf O 2 A Fof, o,
Ayskel, a HAR Ao Wsh= oF o8 Atololl folRk &
o7} igich EE MAT FHAF A9 59 2L BUE
of wr Wil SlolAE elejgli Aol t sisick

AR  AEZFoR =X FFEA AY] W S&E 3]

2] 31l MMF+= cyclophosphamide %] &%} v 3}o] T3j
gl H1zLg ol zlolrt 9k o ol v|E 38FF
A7k o] AR Seluheold SEs A1e]
=29 9] H MMF Z]&7} cyclophosphamide 2] &5 tA|eh

HolFl alet I 4 A

o

=M cho] 1 34 A1Y; Mycophenolate mofetil; Cyclo-

phosphamide

REFERENCES

1) Ward MM, Pyun E, Studenski S. Mortality risks associated
with specific clinical manifestations of systemic lupus erythe-
matosus. Arch Intern Med 156:1337-1344, 1996

2) Yoo CW, Kim MK, Lee HS. Predictors of renal outcome in
diffuse proliferative lupus nephropathy: data from repeat
renal biopsy. Nephrol Dial Transplant 15:1604-1608, 2000

3) Gourley MF, Austin HA 3rd, Scott D, Yarboro CH, Vaughan
EM, Muir J, Boumpas DT, Klippel JH, Balow JE, Steinberg
AD. Methylprednisolone and cyclophosphamide, alone or in

A74HE A 65 EH A 57435 2008 —

combination, in patients with lupus nephritis: a randomized,
controlled trial. Ann Intern Med 125:549-557, 1996

4) Houssiau FA, Vasconcelos C, D'Cruz D, Sebastiani GD,
Garrido Ed Ede R, Danieli MG, Abramovicz D, Blockmans
D, Mathieu A, Direskeneli H, Galeazzi M, Gul A, Levy Y,
Petera P, Popovic R, Petrovic R, Sinico RA, Cattaneo R, Font
J, Depresseux G, Cosyns JP, Cervera R. Immunosuppressive
therapy in lupus nephritis: the Euro-Lupus Nephritis Trial, a
randomized trial of low-dose versus high-dose intravenous
cyclophosphamide. Arthritis Rheum 46:2121-2131, 2002

5) Kang I, Park SH. Infectious complications in SLE after
immunosuppressive therapies. Curr Opin Rheumatol 15:528-
534, 2003

6) Chan TM, Tse KC, Tang CS, Mok MY, Li FK. Long-term
study of mycophenolate mofetil as continuous induction and
maintenance treatment for diffuse proliferative lupus nephritis.
J Am Soc Nephrol 16:1076-1084, 2005

7) Ginzler EM, Dooley MA, Aranow C, Kim MY, Buyon J,
Merrill JT, Petri M, Gilkeson GS, Wallace DJ, Weisman MH,
Appel GB. Mycophenolate mofetil or intravenous cyclopho-
sphamide for lupus nephritis. N Engl J Med 353:2219-2228,
2005

8) Ong LM, Hooi LS, Lim TO, Goh BL, Ahmad G, Ghazalli R,
Teo SM, Wong HS, Tan SY, Shaariah W, Tan CC, Morad Z.
Randomized controlled trial of pulse intravenous cyclopho-
sphamide versus mycophenolate mofetil in the induction
therapy of proliferative lupus nephritis. Nephrology 10:504-
510, 2005

9 Aald, A4, dds e &5 Aes 394
o, Hdeh =4
6] 4] Mycophenolate mofetil 2] E]
ASES|R| [1:235-246, 2004

10) 28], meidl, Had, Fu, Aok WS, FAT, o
oy, o]AL, 3, A= deT, L3y, == 9y

s

=
AlgZ=at njuby ZA1A F3EA A1 o4 Mycophenolate

mofetil X7 ZFE. thehAAsIE] 2] 24:763- 771, 2005
1) 8+t =4, 24, 423], o]y, 2&4, 394,

AdiS, 2st9, A7, 220, et
4= X ZEZA Mycophenolate mofetil¥} cyclophosphamide
A7 a3l eSS A 26:160-166, 2007

12) Austin HA 3rd, Muenz LR, Joyce KM, Antonovych TT,
Balow JE. Diffuse proliferative lupus nephritis: identification
of specific pathologic features affecting renal outcome.
Kidney Int 25:689-695, 1984

13) Bombardier C, Gladman DD, Urowitz MB, Caron D, Chang
CH. Derivation of the SLEDAI: a disease activity index for
lupus patients. Arthritis Rheum 35:630-640, 1992

14) Chan T™M, Li FK, Wong RW, Wong KL, Chan KW, Cheng
IK. Sequential therapy for diffuse proliferative and mem-

N ﬂog 3

branous lupus nephritis: cyclophosphamide and prednisolone

— 646 —



— 2471 9] 1791 : FF2 A¢dollA MMF&} cyclophosphamide®] &2} Bl —

followed by azathioprine and prednisolone. Nephron 71:321-
327, 1995

15) Mok CC, Ho CT, Siu YP, Chan KW, Kwan TH, Lau CS,
Wong RW, Au TC. Treatment of diffuse proliferative lupus
glomerulonephritis: a comparison of two cyclophosphamide-
containing regimens. Am J Kidney Dis 38:256-264, 2001

16) Fu YF, Liu GL. Mycophenolate mofetil therapy for children
with lupus nephritis refractory to both intravenous cyclospho-
sphamide and cyclosporine. Clin Nephrol 55:318-321, 2001

17) Navas-Parejo A, Espigares MJ, Alhosni A, Garcia-Valdecasas

J. Response to mycophenolate mofetil in a case of lupus
nephropathy resistant to cyclophosphamide 1V and cyclo-
sporin A. Nefrologia 21:516-517, 2001

18) Chan TM, Li FK, Tang CS, Wong RW, Fang GX, Ji YL,
Lau CS, Wong AK, Tong MK, Chan KW, Lai KN. Efficacy
of mycophenolate mofetil in patients with diffuse proliferative
lupus nephritis. N Engl J Med 343:1156-1162, 2000

19) Allison AC, Eugui EM. Mycophenolate mofetil and its
mechanisms of action. Immunopharmacology 47:85-118, 2000

— 647 —




<<
  /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


