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Abstract

Background/purpose The results of living donor liver

transplantation (LDLT) for hepatocellular carcinoma

(HCC) at Kyoto University were analyzed.

Methods Between February 1999 and December 2006,

136 patients with HCC underwent LDLT. Of these, 74

patients met the Milan criteria, while 62 patients did not.

Treatment for HCC had been previously performed prior to

LDLT for 101 patients (74%).

Results According to the results of multivariate analysis

of risk factors for recurrence among preoperative

tumor variables, we have defined new Kyoto criteria as

B10 tumors all B5 cm in diameter and protein induced

by vitamin K absence or antagonist-II (PIVKA-II)

B400 mAU/ml. The 5-year recurrence rate was signifi-

cantly lower for the 85 patients who met the Kyoto criteria

than for the 45 patients who exceeded them (3 vs. 54%,

p \ 0.0001). Similarly, patients who met the Kyoto criteria

showed a significantly better 5-year survival rate (87%)

than those who did not (36%, p \ 0.0001). Survival rates

did not differ between pretreated and primary groups, and

recurrence rates were similarly low when limited to

patients who met the Kyoto criteria.

Conclusions The proposed Kyoto criteria are expected to

serve efficiently as expanded selection criteria for LDLT in

patients with HCC. History of previous treatments did not

affect outcomes after LDLT.
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Introduction

In Japan, because the number of deceased donor liver

transplantations (DDLT) has been critically limited, living

donor liver transplantation (LDLT) plays an important role

in the management of patients with hepatocellular carci-

noma (HCC) [1]. In February 1999, an LDLT program for

patients with HCC was started at Kyoto University, using

the following selection criteria [2, 3]: (1) HCC not suitable

for resection or local ablation therapies due to advanced

tumor spread, repeated uncontrolled recurrence or poor

liver function reserve; (2) exclusion of extrahepatic

metastasis or macroscopic venous invasion on preoperative

imaging. No restrictions were placed on the number or size

of tumors, so patients with tumors exceeding the Milan

criteria (MC) [4] were included.

Several factors support the extension of criteria

beyond the MC [5–8]. First, the MC are too restrictive.

Against the background of donor organ shortage in

DDLT, the MC were originally aimed at predicting good

outcomes with low rates of recurrence, rather than poor

outcomes with high recurrence rates. A substantial subset

exists with the potential for good outcome after LT

among patients with HCC beyond the MC. Second,

particularly in LDLT, the wait time between preoperative

tumor staging and transplantation is usually shorter than

in DDLT. Third, thanks to recent progress in imaging
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technology, such as multidetector computed tomography

(MDCT), the accuracy of imaging studies has increased.

Accordingly, the wide ‘‘safety margins’’ offered by the

MC for tumor stage underestimation by preoperative

imaging studies can be diminished [9].

Conversely, LDLT involves significant disadvantages,

including risks to the live donor and higher perioperative

morbidity and mortality compared with other treatment

modalities for HCC. Given these risks, the argument has

been made that early stage HCC should initially be man-

aged using resection or conventional methods, with LDLT

held in reserve as a second-line option [1–3]. Most recip-

ients of LDLT thus have a history of non-transplant treat-

ments and receive LDLT as a rescue treatment for

uncontrolled recurrent HCC.

The present article introduces our experiences of

LDLT for HCC at our institute. By analyzing the results,

optimal criteria expanded beyond the MC and effects of

pre-transplant treatments on transplant outcomes are

discussed.

Patients

Between February 1999 and December 2006, a total of

136 patients (96 men, 40 women) who were diagnosed

with HCC by preoperative imaging studies underwent

LDLT at Kyoto University. Another 17 patients with

incidental tumors were excluded from this study. Median

age was 55 years (range 22–69 years). A total of 76

patients were HCV-Ab positive and 47 were HBs-Ag

positive, including 4 patients with co-infection. Child-

Pugh classification was C for 61 patients, B for 53

patients, and A for 22 patients. Median model for end-

stage liver disease (MELD) score was 14 (range 4–36).

Of the 136 patients, 101 patients displayed a history of

previous treatment for HCC using various non-transplant

methods including hepatic resection, trans-arterial

chemoembolization (TACE), percutaneous ethanol injec-

tion (PEI) or radiofrequency ablation (RFA). The

remaining 35 patients had no history of HCC treatment

before LDLT, in most cases due to advanced liver dys-

function. As of the end of December 2008, the median

follow-up period was 43 months.

Evaluation of the extent of tumor involvement using

contrast-enhanced CT was usually performed within

1 month before LDLT. Tumor staging was determined

by counting only viable and enhancing nodules on CT.

For patients with previous treatment, resected tumors or

nodules that were judged as nonviable were not

counted. A total of 74 patients (54%) met the MC

according to pre-transplant imaging, while 62 patients

did not.

Results

Patient survival

As of the end of December 2008, a total of 90 patients

remained alive. The overall patient survival rate at 5 years

was 69%. Univariate analysis of preoperative tumor char-

acteristics (Table 1) revealed that maximal tumor size

[5 cm in diameter, tumor number C11, alfa-fetoprotein

(AFP) [400 ng/ml, and protein induced by vitamin K

absence or antagonist-II (PIVKA-II) [400 mAU/ml were

significantly associated with 5-year patient survival. Con-

versely, survival rates were similar for patients who met

the MC and those who did not (75 vs. 60% at 5 years,

respectively; p = 0.3110).

Recurrence of HCC

Postoperative recurrence of HCC occurred in 22 patients,

occurring B2 years after LDLT in 19 (86%) of these

patients. Sites of first recurrence comprised bone (n = 7),

lung (n = 6), graft liver (n = 3), abdominal lymph nodes

(n = 2), right subphrenic space (n = 2), adrenal gland

(n = 1), and brain (n = 1). After excluding death without

recurrence, the overall cumulative recurrence rate was 19%

at 5 years.

Table 1 Univariate analysis of patient survival and recurrence rate

according to preoperative tumor characteristics

Variables n 5-year

survival

rate (%)

P 5-year

recurrence

rate (%)

P

Tumor size

B3 cm 90 75 0.0001 14 \0.0001

3–5 cm 31 71 9

[5 cm 15 23 78

Tumor number

B3 88 72 \0.0001 14 \0.0001

4–10 30 86 11

C11 18 21 62

Milan criteria

Meet 74 75 0.3110 7 0.0002

Exceed 62 60 33

AFP (ng/ml)

\400 107 74 0.0358 12 0.0001

C400 29 49 45

PIVKA-IIa (mAU/ml)

\400 99 81 \0.0001 11 \0.0001

C400 29 34 51

Univariate analysis was performed using the log-rank test
a PIVKA-II, protein induced by vitamin K absence or antagonist-II.

This value was not available for 8 patients
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Univariate analysis of preoperative risk factors for

recurrence showed tumor diameter [5 cm, tumor number

C11, exceeding the MC, AFP [400 ng/ml, and PIVKA-II

[400 mAU/ml all represented significant predictors of

higher recurrence rates (Table 1).

Extended criteria beyond the MC: the Kyoto criteria

The recurrence rate was significantly higher for the over-

MC group than for the within-MC group. However, when

the recurrence rate was analyzed based on tumor number

and size separately, the recurrence rate was significantly

lower for patients with B10 tumors than for those with C11

tumors (p \ 0.0001). In addition, patients with tumors

B5 cm in maximum diameter showed a significantly lower

recurrence rate than those with tumors [5 cm. Accord-

ingly, tumor number and maximal size for each patient in

the over-MC group were plotted in relation to outcomes

(Fig. 1). In total, 18 patients developed recurrence, and 7

patients died of HCC-unrelated causes. However, in

patients beyond the MC, but with B10 tumors all B5 cm in

diameter (n = 34), only 2 patients developed HCC recur-

rence, at 3 and 26 months after LDLT, while another 2

patients died of HCC-unrelated causes at 1 and 5 months

after LDLT. The remaining 30 patients were alive without

recurrence at a median follow-up of 61 months (range,

24–113 months).

Among preoperative tumor variables including C11

tumors, maximal tumor diameter [5 cm, MC, AFP level

[400 ng/ml, and PIVKA-II level [400 mAU/ml, multi-

variate analysis using Cox’s proportional hazard model

revealed that C11 tumors, tumor diameter [5 cm, and

PIVKA-II [400 mAU/ml represented independent risk

factors for postoperative recurrence (Table 2). We there-

fore defined new and extended criteria to minimize the risk

of tumor recurrence as HCC with B10 tumors all B5 cm in

diameter and PIVKA-II B400 mAU/ml (Kyoto criteria).

The 5-year recurrence rate was significantly lower for the

85 patients who met the new Kyoto criteria (3%) than for

the 45 patients who exceeded these criteria (54%,

p \ 0.0001). Similarly, patients who met the Kyoto criteria

showed a significantly better 5-year survival rate (87%)

than those who did not (36%, p \ 0.0001).

From the perspective of extended criteria beyond the

MC, patients were divided into 3 groups: patients who met

the MC (n = 74); patients beyond the MC, but within the

Kyoto criteria (n = 23); and patients beyond both the MC

and Kyoto criteria (n = 36). Nine patients who met the MC

but displayed PIVKA-II [400 mAU/ml were included in

the within-MC group. A comparison of recurrence rates

among these 3 groups (Fig. 2) showed that 5-year recur-

rence rates were similar for the first and second groups (7

and 5%, respectively), while the rate for the third group

was significantly higher than those for the other groups

(55%, p \ 0.0001). Notably, the PIVKA-II level was

[400 mAU/ml for 3 of the 4 patients developing recur-

rence in the within-MC group.

Effects of pre-transplant treatments

Of the 136 patients, 101 patients had a history of previous

treatments for HCC before LDLT (pretreated group), while

35 patients received LDLT without previous treatment

(primary group). In the pre-treated group, previous non-

transplant treatments included hepatic resection (n = 15),

TACE (n = 31), PEI or RFA (n = 12), or TACE plus PEI

or RFA (n = 43). These treatments were performed not as
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Fig. 1 Tumor number and maximal size in each patient beyond the

MC based on preoperative imaging. Seven patients (grey rectangles)

died of HCC-unrelated causes, and 18 patients (large closed circles)

developed HCC recurrence. In patients beyond the MC, but with B10

tumors all B5 cm in diameter (n = 34), 2 patients died of

HCC-unrelated causes and another 2 patients developed recurrence.

The remaining 30 patients were all alive without recurrence as of

the time of writing (median follow-up period, 61 months; range,

24–113 months)

Table 2 Multivariate analysis of preoperative tumor factors and

recurrence

Variables Risk

ratio

95% Confidence

interval

P

Tumor number C11 nodules 3.048 1.129–8.196 0.0277

Tumor diameter [5 cm 8.333 2.109–32.258 0.0024

Beyond MC 1.423 0.183–2.695 0.6073

AFP [400 ng/ml 1.429 0.192–2.545 0.5880

PIVKA-II [400 mAU/ml 5.618 2.123–14.925 0.0005

Multivariate analysis was performed using Cox’s proportional hazard

model
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a bridge to transplant or for down-staging, but with intent

for curative ablation in other hospitals before referral to our

institute. The median period between the first diagnosis

of HCC and LDLT was 22 months in this group (range

2–171 months). Forty patients received 1–2 treatments and

61 patients received C3 treatments.

Comparing transplant outcomes between pretreated and

primary groups, patient survival rates were similar (68 vs.

70% at 5 years, respectively; p = 0.6807). The recurrence

rate was slightly, but not significantly, higher for the pre-

treated group than for the primary group (22 vs. 10% at

5 years, respectively; p = 0.1789). However, if recurrence

rates were examined by stratifying patients on the basis of

the Kyoto criteria (Fig. 3), the 61 patients meeting the

Kyoto criteria in the pretreated group showed a similarly

low recurrence rate to that for the 24 within-Kyoto patients

in the primary group (4 vs. 0% at 5 years).

Since pre-transplant treatments, especially hepatic

resection, may complicate the operative transplant proce-

dure and increase the risk of postoperative complications

[10], the effects of the type of pre-transplant treatments on

perioperative results were evaluated (Table 3). Patients

were divided into 3 groups: patients who had received

hepatic resection before LDLT (group 1, n = 15), patients

treated with TACE and/or PEI/RFA (group 2, n = 86), and

patients without previous treatment (group 3, n = 35;

identical to the ‘‘primary group’’ defined above). In group

1, hemihepatectomy was performed for 5 patients, sec-

tionectomy [11] for 3, and partial resection for 7. All 15

patients in group 1 developed recurrence after hepatic

resection, which was treated by TACE and/or PEI/RFA.

Before LDLT, the mean (±SEM) preoperative MELD

score was significantly higher in group 3 (20 ± 1) than in

group 2 (15 ± 1; p \ 0.01) or group 1 (11 ± 2;

p \ 0.001). The proportion of patients who exceeded the

MC tended to be higher in group 1 (60%) than in group 3

(34%). Indeed, operation time was significantly longer in

group 1 (903 ± 44 min) than in group 2 (788 ± 18 min;

p \ 0.001) or group 3 (755 ± 19 min; p \ 0.001), and

blood loss also tended to be greater in group 1, although no

significant difference was identified. However, both short-

term (90-day) survival rates, which may be compromised

by surgical complications, and 5-year survival rates were

similar among the 3 groups.

Discussion

Attempting to offer the chance of cure to patients outside

the MC, many centers have performed liver transplantation

using extended criteria beyond the MC [5–8, 12, 13].

However, expansion of criteria naturally contains a risk of

increased post-transplant recurrence. Mazzaferro et al.

recently introduced the concept of the metro ticket para-

digm [14]. This means the higher the number or size of

nodules away from the conventional limits is, the lower the

expected patient survival. The issue of concern is thus how

to preoperatively identify categories beyond the MC that

still offer predictably good outcomes. Particularly in

LDLT, in weighing the risks to the living donor, a rea-

sonable survival rate should be ensured. Although several

studies have proposed extended criteria based on tumor

number and size as an estimate of tumor burden, these are
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Fig. 3 Recurrence rates based on pretreatment and Kyoto criteria

(KC). Patients were divided into 4 groups: patients in the primary

group who met KC (n = 24); patients in the pretreated group who

met KC (n = 61); patients in the primary group who exceeded KC

(n = 10); and patients in the pretreated group who exceeded KC

(n = 35). Recurrence rates at 5 years were 0, 4, 38, and 58%,

respectively (p \ 0.0001, pretreated groups vs. primary groups)
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Fig. 2 Recurrence rates for 3 groups divided according to preoper-

ative MC and Kyoto criteria (KC). Patients were divided into 3

groups: patients who met the MC (n = 74); patients who exceeded

the MC, but met KC (n = 23); and patients beyond both the MC and

KC (n = 36). Recurrence rates at 5 years were 7, 5, and 55%,

respectively (p \ 0.0001)
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considered insufficient to stratify patients in such catego-

ries, and additional parameters for tumor biological fea-

tures related to risk of recurrence are necessary [15].

Moreover, patient selection criteria before LDLT should

only incorporate tumor variables available in preoperative

evaluation.

In the present study, since HCC recurrence occurred

within 2 years after LDLT in most cases, patients who

underwent LDLT by December 2006 and had been fol-

lowed for [2 years were enrolled. Recurrence rates were

significantly higher for patients who exceeded the MC than

for those within the MC based on preoperative imaging

studies. However, when over-MC patients were divided

into 2 subgroups, patients who exceeded the MC but pre-

sented with B10 tumors all B5 cm displayed recurrence

rates comparable to those who met the MC. In addition,

multivariate analysis revealed not preoperative AFP, but

PIVKA-II level as an independent risk factor for recurrence

(Table 2). This indicates a significant association between

PIVKA-II and recurrence irrespective of tumor size or

number. In the previous study [8], PIVKA-II was shown to

be closely related to pathological tumor features such as

microvascular invasion or histological tumor grade. All

these results suggest that the preoperative PIVKA-II level

offers additional information on tumor biological behavior

related to histological findings usually obtained by explant

pathology and represents a useful predictor of recurrence in

conjunction with tumor size and number. We have there-

fore proposed new Kyoto criteria: tumor number B10; all

tumors B5 cm; PIVKA-II B400 mAU/ml. Of the 136

patients in the present series, 23 patients (17%) who were

beyond the MC but within the Kyoto criteria showed a

similarly low recurrence rate comparable to that for within-

MC patients. As the Kyoto criteria appear effective for

predicting a better subgroup outside the MC, we have

adopted these as expanded selection criteria for HCC

patients since January 2007 and have started a prospective

study to validate their feasibility.

Another issue is the effect of pre-transplant treatment on

transplant outcomes. In the present study, survival rates

were similar for the pretreated and primary groups.

Although recurrence rates were slightly higher for the

pretreated group, rates for patients who met the Kyoto

criteria were similar between pretreated and primary

groups. Recurrence rates after LDLT appeared to be

associated with tumor stage immediately before LDLT,

irrespective of history of pre-transplant treatment.

Recently, several trials of down-staging of HCC before

liver transplantation have been reported [16, 17]. One of

the merits of down-staging is considered to be the selection

of a subset of tumors with more favorable biology that are

more likely to respond to treatment and do well after

transplantation [16]. In our experience, pretreatments

before LDLT were not performed for down-staging, but

with intent for curative ablation. However, patients may

have been naturally selected during these treatments, and

most patients with aggressively recurrent HCC may have

been excluded as candidates for LDLT before referral to

our institute. Thus, the possibility of selection bias result-

ing in reduced recurrence rates in the pretreated group

remains.

Although blood loss and operation time during LDLT

were greater for patients with a history of hepatic resection,

the implication is that these prior treatments neither

Table 3 Perioperative findings according to type of pre-transplant treatment

Group 1 (n = 15) Group 2 (n = 86) Group 3 (n = 35) P

Pre-operation

MELD score 11 ± 2 15 ± 1 20 ± 1 0.0001a

Rate of over-MC patients 60% 48% 34% 0.2010

Operation

Operation time (min) 903 ± 44 788 ± 18 755 ± 19 0.0088b

Blood loss (g) 9962 ± 3265 6912 ± 974 7624 ± 1117 0.4713

Post-operation

90-day survival rate 93% 92% 89% 0.8077

5-year survival rate 72% 67% 70% 0.8959

Group 1, pretreated with hepatic resection; group 2, pretreated with TACE and/or PEI/RFA; group 3, no pretreatment (primary group)

Continuous variables are expressed as means ± SEM

Comparisons of continuous variables between groups were performed using analysis of variance and Fisher’s PLSD test. Comparisons of

proportions between groups were performed using v2 tests
a Group 1 versus group 2, p \ 0.05; group 1 versus group 3, p \ 0.0001; group 2 versus group 3, p \ 0.01
b Group 1 versus group 2, p \ 0.001; group 1 versus group 3, p \ 0.001
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increased the incidence of surgical complications nor

affected immediate postoperative survival. These results

may support our policy of holding LDLT as an optional

treatment with a chance of cure for patients displaying

otherwise uncontrolled HCC.

References

1. Todo S, Furukawa H, on behalf of the Japanese Study Group on

Organ Transplantation. Living donor liver transplantation for

adult patients with hepatocellular carcinoma. Experience in

Japan. Ann Surg. 2004;240:451–61.

2. Kaihara S, Kiuchi T, Ueda M, Oike F, Fujimoto Y, Ogawa K,

et al. Living-donor liver transplantation for hepatocellular carci-

noma. Transplantation. 2003;75:S37–40.

3. Takada Y, Ueda M, Ito T, Sakamoto S, Haga H, Maetani Y, et al.

Living donor liver transplantation as a second-line therapeutic

strategy for patients with hepatocellular carcinoma. Liver

Transpl. 2006;12:912–9.

4. Mazzaferro V, Regalia E, Doci R, Andreola S, Pulvirenti A,

Bozzetti F, et al. Liver transplantation for the treatment of small

hepatocellular carcinomas in patients with cirrhosis. N Engl J

Med. 1996;334:693–9.

5. Yao FY, Ferrell L, Bass NM, Watson JJ, Bacchetti P, Venook A,

et al. Liver transplantation for hepatocellular carcinoma: expan-

sion of tumor size limits does not adversely impact survival.

Hepatology. 2001;33:1394–403.

6. Gondolesi GE, Roayaie S, Munoz L, Kim-Schluger L, Schiano T,

Fishbein TM, et al. Adult living donor liver transplantation for

patients with hepatocellular carcinoma: extending UNOS priority

criteria. Ann Surg. 2004;239:142–9.

7. Takada Y, Ito T, Ueda M, Sakamoto S, Haga H, Maetani Y, et al.

Living donor liver transplantation for patients with HCC

exceeding Milan criteria: a proposal of expanded criteria. Dig

Dis. 2007;25:299–302.

8. Ito T, Takada Y, Ueda M, Haga H, Maetani Y, Oike F, et al.

Expansion of selection criteria for patients with hepatocellular

carcinoma in living donor liver transplantation. Liver Transpl.

2007;13:1637–44.

9. Yao FY, Roberts JP. Applying expanded criteria to liver trans-

plantation for hepatocellular carcinoma: too much too soon, or is

now the time? Liver Transpl. 2004;10:919–21.

10. Adam R, Azoulay D, Castaining D, Eshkenazy R, Pascal G,

Hashizume K, et al. Liver resection as a bridge to transplantation

for hepatocellular carcinoma on cirrhosis. A reasonable strategy?

Ann Surg. 2003;38:508–19.

11. Strasberg SM, Belghiti J, Clavien PA, Gadzijev E, Garden JO,

Lau WY, et al. The Brisbane 2000 terminology of liver anatomy

and resections. HBP. 2000;2:333–9.

12. Roayaie S, Frischer J, Emre H, Fishbein TM, Sheiner PA, Sung

M, et al. Long-term results with multimodal adjuvant therapy and

liver transplantation for the treatment of hepatocellular carcino-

mas larger than 5 cm. Ann Surg. 2002;235:533–9.

13. Lee SG, Hwang S, Moon DB, Ahn CS, Kim KH, Sung KB, et al.

Expanded indication criteria of living donor liver transplantation

for hepatocellular carcinoma at one large-volume center. Liver

Transpl. 2008;14:935–45.

14. Majno P, Mazzaferro V. Living donor liver transplantation for

hepatocellular carcinoma for exceeding conventional criteria

questions, answers and demands for common language. Liver

Transpl. 2006;12:896–8.

15. Mazzaferro V, Chun YS, Poon RTP, Schwartz ME, Yao FY,

Marsh JW, et al. Liver transplantation for hepatocellular carci-

noma. Ann Surg Oncol. 2008;15:1001–7.

16. Yao FY, Kerlan RK, Hirose R, Davern TJ, Bass NM, Feng S,

et al. Excellent outcome following down-staging of hepatocel-

lular carcinoma prior to liver transplantation: an intention-to-treat

analysis. Hepatology. 2008;48:819–27.

17. Ravaioli M, Grazi GL, Piscaglia F, Trevisani F, Cescon M,

Ercolani G, et al. Liver transplantation for hepatocellular carci-

noma: results of down-staging in patients initially outside the

Milan selection criteria. Am J Transplant. 2008;8:2547–57.

532 J Hepatobiliary Pancreat Sci (2010) 17:527–532

123


	Liver transplantation for hepatocellular carcinoma: the Kyoto experience
	Abstract
	Background/purpose
	Methods
	Results
	Conclusions

	Introduction
	Patients
	Results
	Patient survival
	Recurrence of HCC
	Extended criteria beyond the MC: the Kyoto criteria
	Effects of pre-transplant treatments

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


