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Abstract: Hepatocellular carcinoma (HCC) belongs to the most frequent tumors worldwide with an incidence still ris-
ing. Patients with cirrhosis are at the highest risk for cancerogenesis and are candidates for surveillance, and here,
as well as for the choice of potential forms of treatment, identification of suitable parameters for estimating the prog-
nosis is of high clinical importance. The aim of this study was to describe the etiology of underlying liver disease and
to identify predictors of survival in a large single center cohort of HCC patients in Southern Germany. Clinicopathologi-
cal characteristics and survival rates of 458 patients (83.6% male; mean age: 62.5+11.2 years) consecutively admit-
ted to a University Hospital between 1994 and 2008 were retrospectively analyzed. The results indicate that chronic
alcohol abuse was the most common risk factor (57.2%), followed by infection with hepatitis B and C viruses (HBV:
10.9% and HCV: 20.5%). Overall median survival was 19.0 months, and higher OKUDA, CHILD and CLIP scores corre-
lated negatively with prognosis. Of these, only the CLIP Score was an independent predictor in multivariate analysis.
We conclude that chronic alcohol abuse is frequently associated with HCC in low hepatitis virus endemic areas, such
as Germany. Our study suggests the CLIP score as a valuable prognostic marker for patients' survival, particularly of

patients with alcohol related HCC.

Keywords: CLIP score, hepatocellular carcinoma, HCC, epidemiology, survival

Introduction

Despite new therapies and attempts at early
detection of primary liver cancer, the by far
most common form, hepatocellular carcinoma
(HCC), remains a disease with a poor prognosis
and a yearly fatality ratio close to 1.0 [1]. The
mortality rates are accordingly high in relation to
incidence - worldwide HCC has the 5t highest
cancer incidence but the 3 highest cancer
mortality [2]. In Europe, which is considered as
a low-endemic area, HCC was estimated to be
the 14t most common cancer in 2006 but had
the 7t highest mortality [1].

The regional differences in prevalence mostly
reflect the different incidence of chronic infec-
tion with hepatitis B virus (HBV) or hepatitis C

virus (HCV) [3]. In most of the Asia-Pacific re-
gions as well as in Africa endemic HBV is the
most important etiological factor, with the nota-
ble exception Japan, where HCV is by far the
most common risk factor. Within Europe there
are also differences with regard to etiology. In
Southern Europe viral etiology accounts for as
much as 76% of HCC cases [4] while in Central
and Northern Europe HBV or/and HCV infec-
tions are present in only about half of patients
[5-7]. Notably, etiology of HCC is not static as
the rate of HCV is increasing in Europe [8], HBV
prevalence is decreasing in Asia [1], and emerg-
ing etiological factors such as non-alcoholic
steatohepatitis (NASH) will play a greater role in
the future. This underlines the need for frequent
reassessment of HCC risk factors as one central
key to improve screening and prevention pro-
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grams.

The aim of the present study was to describe
the etiology, clinicopathological characteristics
and survival rates of HCC, and to identify predic-
tors of survival, respectively, in a single-centre
cohort of 458 patients in Southern Germany.

Patients and methods
Demographic and clinical patient data

The medical records of 458 HCC patients who
had been consecutively admitted to the Univer-
sity Hospital Regensburg between 1994 and
2008 were analyzed retrospectively.

Diagnosis of HCC was based on histology in 396
(86.5%) of cases, and in 2 cases (0.4%) on the
cytology of ascites, respectively. In the remain-
ing 60 cases (13.1%) the diagnosis was defined
by a combination of increased AFP and imaging
of a liver lesion consistent with HCC (ultrasound
confirmed by either computer tomography [CT]
or magnet resonance imaging [MRI]).

A series of demographic and clinical data were
collected including etiology of liver cirrhosis.
Alcohol abuse as an etiological factor for HCC
was defined as chronic alcohol consumption of
> 60 g/day for more than 10 years or when a
history of alcohol abuse was noted in the pa-
tient’s records. HBV and HCV status were col-
lected from the medical records or when infor-
mation on these was incomplete, from the pri-
mary physicians of the patients. Patients with
uncertain HBV/HCV status (n=57) were ex-
cluded from analyses involving etiological fac-
tors.

The diagnosis of cirrhosis was based either on
histology (n=283) or on unequivocal clinical
signs (ascites, typical sonographic appearance
suggestive of cirrhosis, hepatic encephalopathy,
esophageal varices and/or other clinical signs
of portal hypertension; n=64). In 229 of these
347 cirrhotic patients sufficient data were avail-
able to calculate Child scores or Child score was
documented in the records, respectively.

Serum parameters
The following serum laboratory parameters were

extracted from the medical records of the pa-
tients at the time of diagnosis and were consid-
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ered only if no invasive (e.g. liver biopsy) or
medical procedures (e.g. dialysis, fresh frozen
plasma (FFP) transfusion) with a possible con-
founding effect had been performed shortly be-
fore blood drawing: o-fetoprotein (AFP), aspar-
tate aminotransferase (AST), alanine ami-
notransferase (ALT), gamma-glutamyl-
transferase (y-GT), albumin, prothrombin time
(PT) according to Quick, bilirubin, lactate-
dehydrogenase (LDH), choline esterase (CHE)
and platelet count.

Tumor characteristics and tumor staging

Morphological characteristics of the tumor were
recorded based on reports from pathological or
radiological examinations including diameter of
the largest tumor lesion, number of liver seg-
ments involved (according to Couinaud), portal
vein thrombosis, and tumor appearance
(solitary, bifocal or multifocal/diffuse).

The T category was noted separately, either de-
fined histomorphologically in cases with hepatic
resection, or transplantation (pT), or - if possible
- clinically, as defined by clinical and radiological
information at the time of diagnosis (cT). The
presence of regional lymph node metastases
was noted being positive when enlarged lym-
phatic nodes were detected by CT/MRI. Further,
distant metastases (M), peritoneal carcinosis
and Edmondson-Steiner grading (G) were docu-
mented [9].

Stage of HCC was evaluated according to the
Cancer of the Liver Italian Program CLIP [10]
and OKUDA [11] scoring systems. In brief, the
CLIP Score takes into account Child Pugh Class,
tumor morphology, AFP serum level and the
presence of portal vein thrombosis to calculate
a score of 0-6 (0O: early stage, 1-3: intermediate
stage, and 4-6: advanced stage). The OKUDA
staging system uses tumor size, ascites, albu-
min and bilirubin levels to stratify HCC patients
in 3 groups: OKUDA Stages |, Il and lll. OKUDA
Stages and CLIP Scores were either taken from
the records or calculated if sufficient data were
available.

Survival data
Survival data were acquired from clinical re-
cords or by contacting the patient’s primary phy-

sician by telephone call or fax. For 308 cases
survival data were cross-checked with informa-

Int J Clin Exp Med 2010; 3(2):169-179



HCC in Southern Germany

Table 1. Patient characteristics at the time of
diagnosis of HCC

Patient characteristic

Males 83.6 %

Age (mean + SD) 62.5 + 11.2 years
Liver cirrhosis 1
(based on histology) 85.2%

Child-Pugh class 2

A 40.2 %
B 45.4 %
C 12.7 %

1In 283 cases enough tissue for histological analysis
of cirrhosis was available. 2In 229 HCC patients with
histologically or clinically defined cirrhosis enough
data were available to calculate Child scores. Age
and gender data were determined for the whole co-
hort (n=458). SD = standard deviation.

tion from the death register of the registration
office. Thus, a complete follow-up was possible
in 364 cases. Mean time of follow up was 18.7
(0-133) months.

Statistical analysis

Statistical analysis was conducted with SPSS
15.0. Numerical data are presented as means *
standard deviations and compared by one-way
analysis of variance (with Bonferroni correction
for multiple comparisons) unless noted other-
wise. Categorical data are presented as counts
and percentages and assessed by Chi-Square
tests. Patient survival was calculated and plots
were constructed using the Kaplan-Meier
method. Univariate analysis of prognostic vari-
ables was performed by the log-rank test and
multivariate analysis by a Cox proportional haz-
ards model. Reported p values are two-sided
and are considered significant if p <0.05.

Results

Patient characteristics

Patient characteristics were evaluated for the
entire cohort (Table 1). The study population
included 458 patients, 383 (83.6%) of which
were men and 75 (16.4%) women. The mean
age of all patients was 62.5 + 11.2 years.

Enough non-tumorous liver tissue for histologi-
cal assessment of liver cirrhosis was available
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from 283 HCC-patients. Here, histological analy-
sis revealed the presence of liver cirrhosis in
241 (85.2%) of cases.

In addition to the 241 patients with histologi-
cally defined cirrhosis 64 patients revealed un-
equivocal clinical signs of cirrhosis. Sufficient
data for Child-Pugh score determination were
available of 229 HCC patients with either clini-
cal or histological diagnosis, and here, 92
(40.2%) HCC patients had Child-Pugh class A,
104 (45.4%) had class B and only 33 (12.7%)
fell into class C.

Etiology of HCC

The risk factors for HCC are summarized in Fig-
ure 1. The by far most common etiological fac-
tor was chronic alcohol abuse, which was identi-
fied as sole risk factor in 214 (57.2%) patients.
Further, alcohol abuse was an additional risk
factor in 19 (5.0%) patients with concomitant
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Figure 1. Etiology of underlying liver disease of HCC
patients. Data of 374 patients are depicted. Patients
with incomplete information on risk factors (n=84)
were excluded from analysis.

hepatitis C (n=14 (3.7%), or hepatitis B (n=5
(1.3%) infection.

The second most frequent risk factor was HCV
infection, which was identified as a sole risk
factor in 58 (15.5%) patients and as concomi-
tant factor in another 19 (5.0%) cases (in 14
(3.7%) cases together with alcohol and in 5
(1.3%) with HBV). The third most common etio-
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Table 2. Serum parameters at the time of diagnosis of HCC

Serum parameter

(normal range) All patients Males Females
Aspartate aminotransferase

(M: <50 U/I, F: <35 U/I) 66.5+81.1 68.1+80.4 56.7 + 85.6
Alanine aminotransferase

(M: <50 U/I, F: <35 U/I) 53.6 + 56.5 548 +57.4 46.6 £+51.4
Gamma-glutamyl transferase

(M: <55 U/I, F: <35 U/I) 191.9 + 189.6 192.8 + 184.8 179.4 + 219.7
Albumin

(37-53 mg/dl) 37.2+8.1 37.1+8.1 37.7+7.7
Prothrombin time acc. to Quick

(>70 %) 83.4+ 185 83.5+18.6 83.3+18.3
Bilirubin

(< 1.0 mgydl) 2.7+45 2.8+4.6 22+33
Lactate dehydrogenase

(100-247 U/1) 270.0 £ 153.5 257.2 +£+118.8 353.1+£281.8
Cholinesterase

(5.3-12.9 kU/1) 3.10+1.85 3.14+1.88 2.84 +1.64
Platelet count

(130-400 103/ul) 222 + 135 217 + 126 261 + 189

logical factor was HBV infection, which was ex-
clusively observed in 31 (8.3%) patients and as
a concomitant factor in other 10 (2.6%) cases.
Overall, HCV was found in 77 (20.5%) and HBV
in 41 (10.9%) patients, and thus, in 113
(30.2%) patients HCC could be attributed (solely
or in part) to viral etiology. In 7 cases (1.5%)
HCC could be attributed to hemochromatosis.
Cryptogenic cirrhosis accounted for 23 cases
(6.2%), while in 12 cases (3.2%) no underlying
liver disease was found.

Analysis of serum parameters

AST, ALT, y-GT, albumin, bilirubin, LDH, choline
esterase serum levels as well as prothrombin
time (PT) according to Quick and platelet count
at the time of HCC diagnosis are summarized in
Table 2. None of these parameters varied sig-
nificantly between patients with chronic alcohol
abuse and other HCC risk factors (data not
shown).

AFP values at the time of diagnosis were avail-
able of 352 HCC-patients. In approximately one
third of these patients (n=126; 35.8%) AFP se-
rum levels were within the normal range (<10
ng/ml) irrespective of the genesis of liver dis-
ease. In nearly another third (n=106; 30.1%)
AFP levels were higher than 500 ng/ml, e.g. in a
range that may be considered as "diagnostic"
for HCC [12]. The rest (n=120; 34.1 %) revealed
AFP levels between 10 and 500 ng/ml.
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Distribution of AFP serum levels according to
the etiology of underlying liver disease is de-
picted in Figure 2. This analysis focused on the
major etiological factors: alcohol abuse and
HBV or HCV infection, and thus, 241 patients
with documented AFP levels. Interestingly, the
proportion of patients with HBV related HCC and
AFP levels above 500 ng/ml (42.9%) was signifi-
cantly higher than in the groups of HCV- or alco-
hol-related HCC (18.2% and 32.4 %, respec-

Percentage of patients

100% -
80% -
o/ |
60% WAFP >500 ng/ml
BAFP 10-500 ngiml
40% - DOAFP <10 ngiml
o
20% -
0%

Alcohol HCV HBV
(n=176) (n=44) (n=21)

Figure 2. AFP serum levels at the time of diagnosis
according to major etiologies. Data reflect a total of
241 patients who had (1) documented AFP levels at
the time of diagnosis and (2) only one of the three
major etiological factors: alcohol abuse or chronic
hepatitis B (HBV) or hepatitis C (HCV) as a solitary
risk factor. AFP levels are classified as normal (<10
ng/ml), moderately elevated (10-500 ng/ml) or con-
siderably elevated (>500 ng/ml).

Int J Clin Exp Med 2010; 3(2):169-179



HCC in Southern Germany

tively; p<0.01).
Tumor characteristics

Characteristics of primary hepatocellular tumors
are summarized in Table 3. Most tumors pre-
sented as solitary lesions (53.4%) and the ma-
jority of tumors were restricted to one or two
liver segments (69.0%). Only 32 (9.8%) of tu-
mors were smaller than 20 mm, while the ma-
jority (n=127, 39.3%) were determined to be
between 21 and 50 mm in size at the time of
diagnosis. At the time of HCC diagnosis 59
(12.9%) patients revealed radiological signs of
lymph node involvement, and 32 (7.0%) pa-
tients had distant metastases (the most com-
mon of which were lung (50%) and bone (23%)
metastases, data not shown). Radiological evi-
dence of portal vein thrombosis was found in 51
(16.6%) of patients. Most patients fell into
OKUDA Stage Il (173, 54.6%), while 115
(36.3%) were classified as OKUDA Stage |, and
only 29 (9.1%) as OKUDA Stage lll. Interestingly,
the large majority of patients had comparatively
low CLIP Scores 0-2 (overall 82.7%).

Treatment modalities

Table 4 summarizes the treatment modalities of
the HCC patients of our cohort. In 142 patients
primary therapy was hepatic resection, and in 7
(1.5%) of these patients resection was followed
by a liver transplantation, while in 11 (2.3%) of
cases a second resection was necessary after
HCC recurrence. In 36 patients (7.9%) primary
liver transplantation was performed. Overall,
178 patients (38.9%) received surgical treat-
ment with curative intention. From the remain-
ing patients, 93 (20.3%) received local ablative
therapy (transarterial chemoembolization
(TACE) or radio-frequency ablation (RFA)), while
in other 93 (20.3%) of cases no specific therapy
was applied. Chemotherapy alone (mostly with
tamoxifen, but also with octreotide and soraf-
enib) was chosen in 50 (10.9%) cases, while in
20 (4.4%) patients local ablative therapy was
followed by chemotherapy. 9 patients (2.0%),
who rejected chemo-/or local ablative therapy,
participated in a multicenter study and received
a thymus gland extract (thymophysin), and 8
patients (1.7%) were treated with a combination
of various local ablative therapies. Percutane-
ous ethanol injection alone was performed in 7
(1.5%) cases. Overall, 187 patients (40.8%)
received specific palliative therapy and 93 pa-
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Table 3. Tumor characteristics

Tumor characteristic N (%)
Number of tumor nodules
solitary 223 (53.4%)
bifocal 34 (8.1%)
multifocal or diffuse 161 (38.5%)
nd 60

Number of tumorous
liver segments (Couinaud)

1 81 (36.0%)
2 75 (33.3%)
3 31(13.8%)
4 15 (6.7%)
>4 23 (10.2%)
nd 233

Tumor size (mm)
<20 32 (9.8%)
21-50 127 (39.3%)
51-100 105 (32.4%)
>100 60 (18.5%)
nd 134

pT Stadium; cT Stadium
pT1; cT1 41(22.9%); 41 (13.4%)
pT2; cT2 59 (33.0%); 59 (19.3%)
pT3; ¢T3 66 (36.9%); 100 (32.8%)
pT4; cT4 13 (7.2%); 105 (34.5%)
nd 279; 153

N (lymph node metastases)
NO 399 (87.1%)
N+ 59 (12.9%)
nd

M (distant metastases)
MO 426 (93.0%)
M1 32 (7.0%)
nd

Peritoneal carcinosis
yes 15 (3.3%)
no 443 (96.6%)
nd

Pathological Grading
G1 76 (25.1%)
G2 190 (62.7%)
G3 37 (12.2%)
nd 155

Portal vein thrombosis
yes 51 (16.6%)
no 257 (83.4%)
nd 150

OKUDA Stage
| 115 (36.3%)
Il 173 (54.6%)
1l 29 (9.1%)
nd 141

CLIP Score
0 61 (24.6%)
1 79 (31.9%)
2 65 (26.2%)
3 37 (14.9%)
4-6 6 (2.4%)
nd 210

nd: not determined/no data available.

Int J Clin Exp Med 2010; 3(2):169-179



HCC in Southern Germany

Table 4. Treatment modalities of 458 HCC patients

Therapy

N (%)

resection

best supportive care (no specific therapy)
local ablative therapy (TACE, RFA)
chemotherapy only

liver transplantation

combination of chemotherapy and at least one ablative therapy

multiple resections

therapy with thymophysine

combination of various ablative therapies
percutaneous ethanol injection only
resection followed by liver transplantation

124 (27.1%)
93 (20.3%)
93 (20.3%)
50 (10.9%)
36 (7.9%)
20 (4.4%)
11 (2.4%)

9 (2.0%)

8 (1.7%)

7 (1.5%)
7 (1.5%)

tients (20.3%) only best supportive care.
Survival

Overall mean follow-up was 18.7 months. At the
time of analysis a total of 314 (68.6%) patients
had died, 50 (10.9%) were still living and no up-
to-date follow-up information was available in
94 (20.5%) cases. Overall median survival was
19.0 months (95% CI: 15.3-22.7) (Figure 3).

The following 12 clinicopathological and labora-
tory characteristics were associated with a sig-
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Figure 3. Kaplan-Meier survival curve of HCC pa-
tients. Data reflect 458 consecutive patients with
HCC, both treated and untreated. Median survival
was 19 months (95% Cl: 15.3-22.7).
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nificant reduction of survival on univariate
analysis (Table 5): age>62 years, ascites on
ultrasound at the time of diagnosis, lymph node
involvement, distant metastases, histolopa-
thological grading, portal vein thrombosis, multi-
focal lesions, larger tumor size, higher AFP lev-
els, bilirubin > 2.0 mg/dl, albumin <35 mg/dl,
and prothrombin time (PT) according to Quick <
70%. Further, higher OKUDA and Child stages
correlated negatively with prognosis, and an
even stronger negative correlation was ob-
served between the CLIP score and survival
(Figure 4). Thus, patients with CLIP scores 0O, 1,
2 and 3 had median survival rates of 29, 24, 8
and 3 months, respectively.

On multivariate analysis (Table 6) six variables
remained independent predictors of (shorter)
survival: age > 62 years, poorer histolopa-
thological grading, multifocal tumor, portal vein
thrombosis, higher AFP and bilirubin serum lev-
els. When the OKUDA, CHILD and CLIP scores
were entered in a multivariate model, only the
CLIP score remained an independent predictor
of survival (model not shown)

Discussion

The aim of this study was to investigate the
characteristics of a large series of HCC patients
in Southern Germany. We studied a total of con-
secutive 458 patients consecutively adminis-
tered to a single University Hospital Center, and
herewith, this study represents one of the most
comprehensive investigations of HCC patients in
Europe.

Int J Clin Exp Med 2010; 3(2):169-179
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Table 5. Univariate analysis of prognostic factors for survival of HCC patients

Mean survival Median survival estimate
estimate (months) (months) 95 % Cl for median p*

Sex
male 27.7 18 13.8-22.2 0.482
female 31.8 22 14.1-29.9

Age
>62 years 24.9 16 11.4-20.6 0.031
<62 years 335 24 19.5-28.5

Etiology
alcohol 27.5 18 12.2-23.8 0.722
HCV 32.0 25 7.4-42.6
HBV 245 22 11.9-32.1

Ascites on ultrasound
yes 15.4 4 2.6-5.4 <0.001
no 31.0 22 16.7-27.3

Cirrhosis
yes 29.0 22 18.7-25.3 0.110
no 37.1 26 18.6-33.4

Lymph node involvement
NO 30.1 22 18.2-25.8 0.003
N+ 17.5 8 3.4-12.6

Distant metastases
MO 29.7 20 16.0-24.0 0.001
M1 13.9 3 1.1-4.9

Tumor Grading
Gl 39.3 30 19.5-40.9 0.045
G2 30.2 21 16.5-25.5
G3 20.9 10 0.9-19.1

Tumor size
<30 mm 40.8 40 17.1-62.9 0.001
>30 mm 27.1 18 14.1-21.9

Number of lesions
unifocal 37.1 30 24.6-35.4 <0.001
multifocal 19.4 8 1.8-14.2

Portal vein thrombosis
yes 10.2 5 3.1-6.9 <0.001
no 28.9 20 15.8-24.2

Child-Pugh Class
A 24.7 14 8.9-19.1 <0.001
B 19.7 7 0.0-15.4
C 4.7 1 0.0-3.1

OKUDA Stage
Stage | 28.2 18 10.8-25.2 <0.001
Stage Il 22.7 11 5.2-16.8
Stage lll 10.6 2 0.6-3.4

CLIP Score
0 38.2 29 19.8-41.0 <0.001
1 25.2 24 17.0-28.2
2 12.3 8 2.0-14.0
3 8.9 3 0.7-5.3
4 0.8 0 il
5 0.5 0 wx

AFP
<10 ng/ml 335 26 19.6-32.4 <0.001
10-500 ng/ml 22.6 17 10.8-23.2
>500 ng/ml 17.5 5 3.6-6.4

Bilirubin
<2 mg/dl 26.8 16 11.0-21.0 <0.001
>2 mg/dl 14.0 3 1.2-4.8

Albumin
>35 mg/dl 23.8 11 5.6-16.4 0.019
<35 mg/dl 16.5 4 2555

PT (acc. to Quick)
<70 % 15.2 4 1.1-6.9 0.014
>70% 23.0 12 7.6-16.4

* by Mantel log-rank test. Bold-face p values indicate significant predictors. ** not calculated because of too small number of
cases (n=4 and 2 respectively) reaching the terminal event
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Figure 4. Kaplan-Meier survival curve of patients
stratified according to CLIP score. Comparison of
patients with CLIP scores 0-3 provided validation of
the excellent prognostic power of the CLIP score (as
best predictor) in our study population. This analysis
was based on total of 242 patients where complete
data was available to calculate the CLIP scores 0O-3.

Notably, in the majority of cases chronic alcohol
abuse was identified as underlying cause of
liver disease and risk factor for HCC, respec-
tively. This finding is in contrast to most studies
in other European countries, where viral hepati-

tis has been identified as major risk factor. Thus
a large study from ltaly reported that 87.5 % of
HCC patients had positive serological markers
for HBV or HCV infection [13], and also in Aus-
tria [7] and Belgium [5] viral etiology was pre-
dominant in more than 50% of cases. In a Turk-
ish study 71 % of HCC patients revealed viral
hepatitis [14], and still, in a study from Northern
German HCC was associated with HBV or HCV in
more than 50% of cases [15]. Only in Portugal
viral infection was the second most frequent
HCC risk factor in 41% of HCC cases, while
chronic alcohol abuse was the most important
cause of underlying liver disease [16], similarly
to our study. Together, these data point to
strong differences regarding viral hepatitis on
the one hand and chronic alcohol abuse on the
other hand as risk factors for HCC. One reason
for this variation may be a different prevalence
of chronic viral hepatitis. Thus, the prevalence
of HBV surface antigen (HBsAg) in the general
Germany population was found to be 0.62%
[17] while the HBsAg prevalence in Italy is 1.0%
[18]. Similarly, anti-HCV prevalence in Germany
(0.63%) is approximately 4-fold lower than in
Italy (2.6%) [18,19].

Further, one may speculate whether different
frequency or extent of chronic alcohol abuse in
the general population account for the relatively
high percentage of alcohol-related HCC cases in
our study. However, a comprehensive study [20]
found that in general, mean ethanol consump-

Table 6. Multivariate analysis of prognostic factors for survival of HCC patients

Variables included

Age > 62 years
Ascites on ultrasound
Lymph node involvement (N+)

Distant metastases (M1)
Tumor Grading (ref. category G1)
G2
G3
Tumor size > 30 mm
Number of lesions (ref. category solitary)
bifocal
multifocal
Portal vein thrombosis
AFP (ref. category <10 ng/ml)
10-500 ng/ml
>500 ng/mi

Bilirubin > 2 mg/I
Albumin < 35 mg/dl

PT acc. to Quick < 70 %

Relative risk (95% Cl) p
(1.12-3.69) 0.020
(0.46-1.30) 0.326
(0.33-1.87) 0.580
(0.37-5.12) 0.630

1.82 (0.94-3.53) 0.064

3.74 (1.52-9.22) 0.007

1.54 (0.65-3.67) 0.327

2.10 (0.81-5.40) 0.127

2.36 (1.29-4.36) 0.006

2.91(1.28-6.62) 0.011

1.32(0.71-2.42) 0.379

2.22(1.12-4.40) 0.022

3.32(1.56-7.10) 0.002

1.67 (0.78-2.94) 0.172

0.94 (0.42-2.12) 0.890

To identify independent predictors of survival we included all significant predictors on univariate analysis in a Cox
proportional hazards model. The contribution of variables was assessed in a backward-stepwise fashion after the
maximum-likelihood method. The overall significance of the model was < 0.001.
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tion is even higher in North Germany than in
South Germany although the percentage of al-
cohol-related HCC in our study was higher than
in one from North Germany [15]. On the other
hand one has to consider that even within Bava-
ria, where most of the patients of our study
lived, there is a strong heterogeneity among
patients coming from urban versus more rural
regions. To the latter belongs the region near to
the previous "iron curtain" at the border to the
Czech Republic, known to have higher rates of
behavioral health risk factors including alcohol
consumption [21].

In contrast to the cause of underlying liver dis-
ease, the extent of liver damage, e.g. the high
rate of cirrhosis (85.2%), in our study is very
similar to other European studies [7,15,16] and
reinforces that in Europe HCC develop predomi-
nantly in cirrhotic livers. In almost all (97.5%)
patients with HCV chronic infection HCC was
found in a cirrhotic liver while only approxi-
mately two-third (73.3%) of patients with HBV
related HCC revealed liver cirrhosis (data not
shown). These numbers are similar as in other
European studies [15] and are in accordance,
respectively, with studies in China, that report
both the highest proportion of HBV related HCCs
[1] and the lowest proportion of HCC in cirrhosis
[22]. We further found, that patients with HBV-
related HCC were significantly younger than pa-
tients with other etiologies (55.8 + 15.9 vs.
62.6 + 8.9 (alcohol), 64.0 + 9.9 (HCV), p<0.01).
This finding parallels previous studies [23,24]
and possibly reflects an early time of infection,
and herewith, longer duration of liver disease as
compared to patients with alcohol-associated
HCC and later onset of chronic alcohol abuse.

The overall median survival rate in our study
was 19 months (95% Cl: 15.3-22.7). In general,
there is considerable variation in survival rates
reported in different studies. Thus, consecutive
clinical series in low-endemic regions as Austria
[7] or the United States [25] present a range of
2-10 months, while recent studies from Turkey
[14], Italy [10] and Portugal [16] report between
17 and 24 month survival rates. One could
speculate, that more recent studies reveal bet-
ter survival due to improved treatment and/or
diagnosis at earlier stage. However, there are
also most recent studies that report a dismal
3.5 months median survival [26]. Our study
spans over a 14 year period (1994-2008), and
we did find differences with regards to median
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survival rates comparing patients diagnosed
before the year 2001 (17 months (95% CI: 9.2-
24.8) and thereafter (20 months (95% Cl: 15.8-
24.1), respectively. However, this difference did
not reach statistical significance further con-
firming that other factors account for variable
survival rates reported. Some of the highest
median HCC survival rates are found in selected
populations in Italy (25.7 months) where “early-
intermediate” tumors have been identified in a
HCC prevention program [27], and in Taiwan
(26.8 months) in a cohort of patients undergo-
ing hepatic resection [28]. Also in our study ap-
proximately one third of patients underwent
liver resection or transplantation, respectively,
and more than 80% of HCCs have been diag-
nosed at a relatively earlier stage, e.g. CLIP
score 0-2.

In our study no complete survival information
was available for 20.5 % of patients. This re-
sults from the difficulty of obtaining long-term
survival data in retrospective studies in a coun-
try with no centralized cancer register. Yet, this
is a relatively low share and is unlikely to bias
results.

Multivariate analysis identified six independent
negative predictors of survival of HCC patients
at the time of diagnosis, one of which was age.
This has to be noted, since although HCC is a
disease occurring in the elderly, and age is com-
monly not included in prognostic analysis, older
HCC patients have significantly worse survival.
Poorer histopathological grading was an inde-
pendent predictor of survival, which indicates
that the degree of tumor differentiation also has
a unique impact on survival. Interestingly, a
multifocal growth pattern rather than tumor size
was another independent predictor. Further,
portal vein thrombosis, indicative of advanced
disease, appeared as independent risk factor
with generally no curative treatment options.
Although one third of patients revealed AFP lev-
els in the normal range at the time of diagnosis,
higher AFP levels remained a significant predic-
tor of survival also on multivariate analysis. This
indicates that AFP may be suitable as a prog-
nostic marker but underscores the limited use
of AFP as a screening tool. Finally, serum
bilirubin was found to be a predictor of HCC sur-
vival, while serum albumin and prothrombin
time were predictors only on univariate analysis.

Notably, we validated the superior predictive
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power of the CLIP score over the OKUDA and
the Child-Pugh staging system regarding pa-
tients' survival. The CLIP score was developed in
a viral-related HCC setting [10], and has been
prospectively validated in a cohort of HCC pa-
tients with predominantly HCV etiology [29]. To
the best of our knowledge our study is the first,
which validates the CLIP score in a representa-
tive HCC cohort with chronic alcohol abuse as
chief etiological factor. This difference in etiol-
ogy is important, since a large Chinese HCC
study [30] revealed that the CLIP score is of
poor predictive power in HBV related HCCs,
which indicates that there are even differences
between HBV and HCV related HCC. Further-
more, it has been shown that the survival rate
of viral marker-negative HCC is lower than in
HBV or HCV-related HCC cases [31]. This was
similar in our study although differences did not
reach statistical significance. Thus, for example
median survival rates were 18 months for alco-
hol-related HCC (95% Cl: 12.1-23.8) vs. 25
months (95% Cl: 7.4-42.6) for HCV-related HCC
(p=0.722).

In conclusion, our study reveals that chronic
alcohol abuse is frequently associated with HCC
in a low hepatitis virus endemic area such as
Germany. Further, it promotes the CLIP score as
a very good prognostic marker for patients' sur-
vival also for patients with alcohol related HCC.

Acknowledgement

This work was supported by grants from the
Medical Faculty of the University of Regens-
burg (ReForM) to O.S and C.H..

Please address correspondence to: Claus Heller-
brand, MD, University of Regensburg, Department of
Internal Medicine |, D-93042 Regensburg, Germany.
Tel: +49-941-944-7155, Fax: +49-941-944-7154, E-
mail: claus.hellerbrand@klinik.uni-regensburg.de

References

[1] Yuen M, Hou J and Chutaputti A. Hepatocellular
carcinoma in the Asia pacific region. J Gastroen-
terol Hepatol 2009;24: 346-353.

[2] Ferlay J, Autier P, Boniol M, Heanue M, Colombet
M and Boyle P. Estimates of the cancer inci-
dence and mortality in Europe in 2006. Ann On-
col 2007;18: 581-592.

[3] Yu MC and Yuan J. Environmental factors and
risk for hepatocellular carcinoma. Gastroenterol-
ogy: 2004;127: 72-78.

178

[4] Stroffolini T. Etiological factor of hepatocellular
carcinoma in ltaly. Minerva Gastroenterol Dietol
2005;51: 1-5.

[5] Van Roey G, Fevery J and Van Steenbergen W.
Hepatocellular carcinoma in Belgium: clinical
and virological characteristics of 154 consecu-
tive cirrhotic and non-cirrhotic patients. Eur J
Gastroenterol Hepatol 2000;12: 61-66.

[6] Widell A, Verbaan H, Wejstal R, Kaczynski J, Kidd
-Ljunggren K and Wallerstedt S. Hepatocellular
carcinoma in Sweden, its association with viral
hepatitis, especially with hepatitis C viral geno-
types. Scand J Infect Dis 2000;32: 147-152.

[7]1 Schoéniger-Hekele M, Miller C, Kutilek M,
Oesterreicher C, Ferenci P and Gang| A. Hepato-
cellular carcinoma in Central Europe: prognostic
features and survival. Gut 2001;48: 103-109.

[8] Velazquez RF, Rodriguez M, Navascués CA,
Linares A, Pérez R, Sotorrios NG, Martinez | and
Rodrigo L. Prospective analysis of risk factors for
hepatocellular carcinoma in patients with liver
cirrhosis. Hepatology 2003;37: 520-527.

[9] EDMONDSON HA and STEINER PE. Primary carci-
noma of the liver: a study of 100 cases among
48,900 necropsies. Cancer 1954;7: 462-503.

[10] The Cancer of the Liver ltalian Program (CLIP)
investigators: A new prognostic system for hepa-
tocellular carcinoma: a retrospective study of
435 patients. Hepatology 1998;28: 751-755.

[11] Okuda K, Ohtsuki T, Obata H, Tomimatsu M,
Okazaki N, Hasegawa H, Nakajima Y and Ohnishi
K. Natural history of hepatocellular carcinoma
and prognosis in relation to treatment. Study of
850 patients. Cancer 1985;56: 918-928.

[12] Hellerbrand C, Hartmann A, Richter G, Kndll A,
Wiest R, Schdélmerich J and Lock G. Hepatocellu-
lar carcinoma in southern Germany: epidemiol-
ogical and clinicopathological characteristics
and risk factors. Dig Dis 2001;19: 345-351.

[13] Stroffolini T, Andreone P, Andriulli A, Ascione A,
Craxi A, Chiaramonte M, Galante D, Manghisi
0OG, Mazzanti R, Medaglia C, Pilleri G, Rapaccini
GL, Simonetti RG, Taliani G, Tosti ME, Villa E and
Gasbarrini G. Characteristics of hepatocellular
carcinoma in ltaly. J Hepatol 1998;29: 944-952.

[14] Alacacioglu A, Somali |, Simsek |, Astarcioglu |,
Ozkan M, Camci C, Alkis N, Karaoglu A, Tarhan
0, Unek T and Yilmaz U: Epidemiology and sur-
vival of hepatocellular carcinoma in Turkey: out-
come of multicenter study. Jpn J Clin Oncol
2008;38: 683-688.

[15] Kubicka S, Rudolph KL, Hanke M, Tietze MK,
Tillmann HL, Trautwein C and Manns M. Hepato-
cellular carcinoma in Germany: a retrospective
epidemiological study from a low-endemic area.
Liver 2000;20: 312-318.

[16] Martins A, Cortez-Pinto H, Marques-Vidal P, Men-
des N, Silva S, Fatela N, Gléria H, Marinho R,
Tavora |, Ramalho F and de Moura MC. Treat-
ment and prognostic factors in patients with
hepatocellular carcinoma. Liver Int 2006;26:
680-687.

Int J Clin Exp Med 2010; 3(2):169-179



HCC in Southern Germany

[17]Jilg W, Hottentrager B, Weinberger K, Schlott-
mann K, Frick E, Holstege A, Schdélmerich J and
Palitzsch KD. Prevalence of markers of hepatitis
B in the adult German population. J Med Virol
2001;63: 96-102.

[18] Fabris P, Baldo V, Baldovin T, Bellotto E, Rassu
M, Trivello R, Tramarin A, Tositti G and Floreani
A. Changing epidemiology of HCV and HBYV infec-
tions in Northern Italy: a survey in the general
population. J Clin Gastroenterol 2008;42: 527-
532.

[19] Palitzsch KD, Hottentrager B, Schlottmann K,
Frick E, Holstege A, Schélmerich J, and Jilg W.
Prevalence of antibodies against hepatitis C
virus in the adult German population. Eur J Gas-
troenterol Hepatol 1999;11: 1215-1220.

[20] Kraus L, Augustin R, Bloomfield K and Reese A.
Der Einfluss regionaler Unterschiede im Trinkstil
auf riskanten Konsum, exzessives Trinken, Miss-
brauch und Abhéangigkeit [The influence of re-
gional differences in drinking style on hazardous
use, excessive drinking, abuse and depend-
ence]. Gesundheitswesen 2001;63: 775-782.

[21] Kemptner D, Wildner M, Abu-Omar K, Casel-
mann WH, Kerscher G, Reitmeir P, Mielck A and
Rutten A. Regionale Unterschiede des Gesund-
heitsverhaltens in Bayern - Mehrebenenanalyse
einer bevolkerungsreprasentativen Befragung in
Verbindung mit soziodkonomischen Struktur-
daten [Regional differences in health behaviour
in bavaria - a multilevel analysis of a representa-
tive population questionnaire in combination
with socioeconomic structural data]. Gesund-
heitswesen 2008;70: 28-37.

[22] Li Q, Li H, Qin Y, Wang PP and Hao X. Compari-
son of surgical outcomes for small hepatocellu-
lar carcinoma in patients with hepatitis B versus
hepatitis C: a Chinese experience. J Gastroen-
terol Hepatol 2007;22: 1936-1941.

[23] Shiratori Y, Shiina S, Imamura M, Kato N, Kanai
F, Okudaira T, Teratani T, Tohgo G, Toda N and
Ohashi M. Characteristic difference of hepato-
cellular carcinoma between hepatitis B- and C-
viral infection in Japan. Hepatology 1995;22:
1027-1033.

[24] Rabe C, Pilz T, Klostermann C, Berna M, Schild
HH, Sauerbruch T and Caselmann WH. Clinical

179

characteristics and outcome of a cohort of 101
patients with hepatocellular carcinoma. World J
Gastroenterol 2001;7: 208-215.

[25] Stuart KE, Anand AJ and Jenkins RL. Hepatocel-
lular carcinoma in the United States. Prognostic
features, treatment outcome, and survival. Can-
cer 1996;77: 2217-2222.

[26] El-Serag HB, Siegel AB, Davila JA, Shaib YH, Cay-
ton-Woody M, McBride R and McGlynn KA. Treat-
ment and outcomes of treating of hepatocellular
carcinoma among Medicare recipients in the
United States: a population-based study. J Hepa-
tol 2006;44: 158-166.

[27] Grieco A, Pompili M, Caminiti G, Miele L, Covino
M, Alfei B, Rapaccini GL and Gasbarrini G. Prog-
nostic factors for survival in patients with early-
intermediate hepatocellular carcinoma undergo-
ing non-surgical therapy: comparison of Okuda,
CLIP, and BCLC staging systems in a single Ital-
ian centre. Gut 2005;54: 411-418.

[28]Yeh C, Chen M, Lee W and Jeng L. Prognostic
factors of hepatic resection for hepatocellular
carcinoma with cirrhosis: univariate and multi-
variate analysis. J Surg Oncol 2002;81: 195-
202.

[29] The Cancer of the Liver ltalian Program (CLIP)
Investigators: Prospective validation of the CLIP
score: a new prognostic system for patients with
cirrhosis and hepatocellular carcinoma. Hepatol-
ogy 2000;31: 840-845.

[30] Leung TWT, Tang AMY, Zee B, Lau WY, Lai PBS,
Leung KL, Lau JTF, Yu SCH and Johnson PJ: Con-
struction of the Chinese University Prognostic
Index for hepatocellular carcinoma and compari-
son with the TNM staging system, the Okuda
staging system, and the Cancer of the Liver Ital-
ian Program staging system: a study based on
926 patients Cancer 2002;94: 1760-1769.

[31] Toyoda H, Kumada T, Kiriyama S, Sone Y, Tani-
kawa M, Hisanaga Y, Kanamori A, Yamaguchi A,
Isogai M, Kaneoka Y and Washizu J: Characteris-
tics and prognosis of patients in Japan with viral
marker-negative hepatocellular carcinoma. J
Gastroenterol Hepatol 2008;23: 459-466.and
performance for long-duration spaceflight. Aviat
Space Environ Med 2008;79:629-635.

Int J Clin Exp Med 2010; 3(2):169-179




<<
  /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
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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


