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HIntroduction

In the Netherlands hepatocellular carcinoma (HCC) has shown an increased incidence in the past 
decades. The aim of this study was to assess the HCC patient population along with outcomes of treat-
ment in a single tertiary, non-livertransplant  medical center. Survival of patients treated with TACE 
was assessed.

Retrospective, single tertiary center study including data from consecutive patients with HCC col-
lected from pathology, radiology and surgery records. Patient demographics and characteristics were 
recorded. A multi-disciplinary team evaluated patient data and results of (additional) investigations 
to institute appropriate treatment according to European guidelines. First and second treatment was 
noted, follow-up and outcome was assessed.

from February 1999 to February 2012 a total of 224 patients were included with definitive diagnosis of 
HCC. Median age was 62 years (male/female 172/56). Patients had cirrhosis in 156/224 (70%) of cases. 
Fifty-two (23%) patients were enrolled in an HCC screening program. Patients treated with curative 
intent had a median 2-year survival of 80%, patients treated with palliative intent had a median 2-year 
survival of 26%. Patients undergoing transarterial embolization (TACE) had a median 2 year survival 
of 35% (n = 80). Factors associated with overall survival after multivariate analysis were elevated aspar-
tate transaminase (AST), low albumine, ascites, size of the largest lesion, and macrovascular involve-
ment (P = 0.003, P = 0.042, P = 0.020, P < 0.001 and P < 0.001 respectively).

Our series of HCC patients in a Dutch non-liver-transplant center shows similar survival as the cur-
rent literature. Factors associated with survival were elevated AST, low albumine, presence of ascites, 
macrovascular involvement, and size of the largest HCC lesion. 

A multidisciplinary tumor board has therefore been installed in 2008 at 
our tertiary referral center for gastro-intestinal oncology center. Based 
on prognostic factors for survival, various guidelines and algorithms for 
diagnosis and treatment have been established to improve care for the in-
creasing group of patients [12; 13]. Diagnosis of HCC in Europe is based on 
criteria defined by the ‘European association for the study of the liver’ (EASL)
[12; 14]. In combination with the criteria composed by the Barcelona-Clinic Liver 
Cancer (BCLC) group diagnosis leads to a treatment plan with expected prognosis 
for specific patient groups with HCC [15]. In the BCLC algorithm approximately 
30% of patients are eligible for curative treatment using liver transplantation, resec-
tion of the lesion(s), and/or radio frequency ablation (RFA). For the remaining patients 
palliative treatment options to improve survival include transarterial chemo emboliza-
tion (TACE) [16], selective internal radiation therapy (SIRT), or medical treatment with 
Sorafenib [17]. 
 Local therapy with TACE, with or without additional systemic drug therapy [18], is the 
preferred first step in treatment for patients who are not amenable to curative treatment options, 
or as a bridge to transplantation. Only patients who have limited tumor burden, absence of macro-
vascular invasion, no extrahepatic disease and preserved liver function are eligible for this minimally 
invasive technique [19]. A chemotherapeutical agent is selectively injected into the feeding branches of 
the hepatic artery to the tumor combined with embolization material. This technique combines high 
dose local chemotherapy with occlusion of the arterial blood supply to induce tumor necrosis. TACE 
has shown to improve overall survival in patients with HCC who have limited tumor burden, absence 
of macro-vascular invasion, no extrahepatic disease and preserved liver function (intermediate dis-

Any condition causing cirrhosis, fibrosis, inflammation and 
loss of normal hepatic parenchyma can eventually lead to 

hepatocellular carcinoma [1-4]. The specific risk factors 
explain the unique distribution of HCC worldwide [5-

8]. Hepatitis B virus (HBV) is the dominant risk 
factor resulting in a high prevalence of HCC espe-

cially in Asia and Africa [7]. This in contrary to 
Europe, were hepatitis C virus (HCV) is the 

main risk factor [9]. 
The management of HCC in the Nether-

lands has evolved in the last decade, as pa-
tients in high risk groups now undergo 

routine screening, potentially leading 
to detection of disease in an early 

stage. Furthermore, imaging work-
up has been improved and local 

treatment has become more 
readily available. The num-

ber of patients diagnosed 
with primary liver carci-

noma or intra-hepatic 
cholangiocarcinoma 

increased with 60% 
over the past dec-

ade from 340 
new patients 

in 2001 to 544 
in 2011 [10; 

11]. 
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eases according to the BCLC schedule) [20]. When the tumor does not respond to TACE, progresses 
during consecutive TACE treatments or is beyond treatment criteria for TACE, systemic therapy 
(sorafenib) may be indicated, depending on liver function. In the end stage of the disease, with extra-
hepatic extent, extensive hepatic disease, or no response to systemic treatment patients will undergo 
symptomatic treatment only. 

The aim of this retrospective study was to assess the characteristics of the patient population with 
hepatocellular carcinoma seen in our center, along with the outcomes of curative and palliative treat-
ment, and to compare this Dutch patient cohort with patient cohorts from high incidence countries.  

In this retrospective single center study consecutive patients 
who were suspected of having HCC between February 1999 and 

February 2012 were included. Data of patients older than 18 years 
of age, were analysed from patient records of the department of 

pathology, (interventional) radiology, surgery, hepatology, gastro-
enterology, and medical oncology. Time of death was checked in the 

database of the governmental civil registration and patients who were 
not registered in this database were excluded from survival analyses. The 

following patient characteristics were noted: demographics, patient history 
(including underlying parenchymal disease and cirrhosis), ethnicity, presen-

tation of the disease, alcohol use (positive defined as female patients consum-
ing 2 units per day and male 4), patients enrolled in a screening program (at 

least one ultrasound in the year before diagnosis), and Child-Pugh score.

The diagnosis HCC was made on histology, using data from the Dutch pathology 
database or based on imaging techniques including multiphase CT imaging, dynamic 

contrast-enhanced MR imaging and ultrasound. In absence of histopathology imaging 
used as primary diagnostic modality. Diagnostic guidelines changed during the years of 

this study: Until 2012 two imaging modalities with suspicion of HCC were necessary for 
diagnosis [14]. Today, only one dynamic imaging study with suspicion of HCC is suffi-

cient for diagnosis. Typical characteristics of HCC include: hyperintensity on arterial phase 
of imaging, with subsequent loss of contrast in the portal-venous phase (wash-out)[12]. Patient 

data collected from the medical files were ascites on imaging, hepatic steatosis on MR imaging 
or histopathology, and fibrosis on histopathology, size and number of the lesion(s) and extrahe-

patic disease on imaging. Cirrhosis was assessed with histopathology or fibroscan. No radiological 
screening for bone lesions was performed as part of standard work-up. Laboratory tests included liver 

transaminases (AST, ALT), gamma glutamyl transferase (yGT), alkaline phosphatase (Alk phos), 
alpha fetoprotein (AFP), and total bilirubin. A multi-disciplinary tumor board consisting of a liver sur-
geon, hepatologist, medical oncologist, pathologist, and (interventional) radiologist evaluated diagno-

sis, staging, and treatment. Patients fitting Milan criteria [21] were referred to a transplant centre and 
when indicated, received treatment of the lesion(s) as a bridge to transplantation with radio frequency 
ablation (RFA) and/or transarterial chemo embolization (TACE). Patients with more extensive dis-
ease were treated with palliative care including RFA, TACE, sorafenib, or selective internal radiation 
therapy (SIRT). Patients who were beyond that stage were treated according to their symptoms. Most 
patients underwent more than one treatment and analysis was performed on an intention to treat basis: 
patients were considered as either undergoing curative or palliative treatment.   

Statistical analysis was performed using SPSS 20 (IBM Corporation, Chicago, IL). Descriptive 
statistics were used for patients’ demographics. Mann Whitney, ANOVA, uni- and multivari-
ate test were used to analyse continuous data. Pearson’s Chi square and the Fisher’s exact test 
were used for categorical data analyses. If during a specific analysis missing values were en-
countered, the variable was excluded from analysis. Survival was assessed with the Kaplan 
Meier and the Cox regression analysis. Statistical tests were evaluated at the 5% level of 
significance.

A total of 249 patients were included in the overall, initial primary liver carcinoma 
database. All patients with another diagnosis than HCC, or inconclusive diag-
nosis of HCC based on the EASL criteria from 2001 or 2012 depending of time 
of diagnosis were excluded (n = 25). A remaining total of 224 patients were 
included with definitive diagnosis of HCC from February 1999 to February 
2012 (Figure 1). Patient characteristics are shown in Table 1. Median age 
was 63 years (range 18-88 years), male 168 and female 56. Patients had 
cirrhosis in 156/224 (70%) of cases. Alcohol abuse was noted in 60/224 
(27%) patients with or without other underlying risk factors. 42 pa-
tients (19%) had hepatitis B (HBV) and 61 (27%) hepatitis C (HVC). 
Fifty-two (23%) patients were enrolled in a screening program be-
cause of risk factors for HCC.

First treatment is summarized in Figure 1 (Flowchart). Cura-
tive treatment was performed in 83/224 (37%) of patients. 
Cirrhosis was present in 57/83 (69%) of these patients: 
Child A: 51 and Child B: 6 patients. 29/83 (35%) patients 
were enrolled in a screening program for HCC. Resec-
tion was performed in 49/83 (60%) patients, resec-
tion and RFA in 3 (4%), RFA in 16 (20%). Of the 14 
(17%) patients who were on the waiting-list for liver 
transplantation, 7 patients underwent TACE as a 
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Figure   1

‘bridge-to-transplantation’, RFA in 3, combined TACE and RFA in 1, and resection in 1 patient. Sec-
ondary treatment consisted of: 22 patients with additional curative treatment (resection or RFA), 21 
patients with palliative treatment, and 40 patients with no secondary treatment. 
 The remaining 141/224 (63%) patients underwent palliative or symptomatic treatment. Cir-
rhosis was present in 99/141 (70%) patients, and 22/141 (16%) patients were enrolled in an HCC screen-
ing program. Patients underwent the following first treatment: 80/141 (57%) underwent TACE, 24 
sorafenib (17%), 2 ethanol injection (1%), and 35 symptomatic (25%) treatment. Secondary treatment 
consisted of: 7 resection (these patients were down staged with local therapy and became resectable), 54 
TACE, 3 SIRT, 13 sorafenib, 6 RFA, 25 symptomatic, and 33 patients received no additional treatment. 
 The subset of 80 patients who underwent TACE as first treatment had a median age of 67 years 
(44-88 years), and patient characteristics (age, sex and ethnicity) were similar compared to patients 
treated with curative intent. Patient had cirrhosis in 67/80 cases (83%: Child A 56, Child B 18, and 

Child C 6), with a median lesion size of 51 mm (13-140mm). Complications of TACE occurred in 14/80 
patients: 3 patients had abdominal discomfort leading to prolonged hospital stay, 6 patients had fever 
(1 had additional shortness of breath, 1 delirium), leading to prolonged hospital stay. One patient had 
decompensated cirrhosis, requiring change of drug treatment. One patient had pleural effusion, one 
had a false aneurysm in the common femoral artery, and one patient had a biloma requiring drainage, 
and one patient had peritonitis; all patient required prolonged hospital stay. 
 In the overall HCC patient group the median survival was 622 days, with a 2-year survival of 
44%, and a 5-year survival of 25%. Patients enrolled in a screening or surveillance programme were 
associated with better survival (P =0.002). Other factors influencing survival were the following (de-
tails are mentioned in Table 2): elevated AFP (>20 U/L) P = 0.004; elevated AST/Alk phos/yGT, and 
bilirubine (P<0.001/ P <0.001/ P =0.002/ P= 0.001 respectively); albumine < 35 g/L (P<0.001); Child-Pugh 
score B or C (P < 0.001); size of the largest lesion (Figure 2; P <0.001); 

Table   1
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Figure   2

Table   2

A: sHows tHe cumulAtive suRvivAl of All PA-
tients included in tHe study in AssociAtion witH tHe 
size of tHe lARgest lesion PeR PAtient: 51 PAtients HAd 
<3cm lesion(s); 55 HAd 3-5cm; 45 HAd 5-8cm, And 44 PA-
tients HAd lesion(s) lARgeR tHAn 8cm. witH incReAse 
in size of tHe lARgest lesion, suRvivAl decReAses; P < 
0.001. 

B:  tHis AssociAtion wAs lost in tHe gRouP of 
PAtients tReAted witH cuRAtive intent: most PA-
tients HAd A low tumoR loAd: 34 PAtients HAd <3cm 
lesion(s); 23 HAd 3-5cm; 12 HAd 5-8cm, And 5 PAtients 
HAd lesion(s) lARgeR tHAn 8cm. 

c:  most PAtients witH HigH tumoR loAd 
will undeRgo PAlliAtive tReAtment oR symP-
tomAtic cARe And size wAs HigHly AssociAted 
witH suRvivAl in tHis PAtient gRouP: 17 PA-
tients HAd <3cm lesions; 32 HAd 3-5cm; 33 HAd 
5-8cm, And 39 PAtients HAd lesion(s) lARgeR 
tHAn 8cm. 

presence of ascites on imaging (P < 0.001), and fi-
nally macro-vascular involvement was associated 
with survival (P = 0.031). After multivariate analy-
sis AST, albumine, ascites, size of the largest lesion, 
and macrovascular involvement remained associ-
ated with survival (P = 0.003, P = 0.042, P = 0.020, P 
< 0.001 and P < 0.001 respectively). 
 Patients treated with curative intent (n= 83) 
had a median survival of 1508 days, a 2-year survival 
of 80%, and a 5-year survival of 40% (plotted in the 
Kaplan Meier curve in figure 3). In this patient group 
survival was associated with the presence of elevat-
ed levels of AST (P = 0.011); Albumine levels <35 g/L 
(P <0.001); INR >1.7 (P =0.009) and Child score (P = 
0.047). Size of the lesions was not associated with 
survival: as only patients with relatively small le-
sions are treated with curative intent according to 
the standard of care. After multivariate analysis el-
evated AST and low albumine were associated with 
survival in this patient group (details are shown in 
supplement Table 3). 
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The subgroup of 80 patients who underwent TACE as first treatment had a median 2-year survival of 
35%. In this patient group survival was associated with Alk phos levels (P = 0.002); albumine <35 g/L 
(P < 0.001); AFP levels (P = .015); Child score (P = 0.035); and size of the largest lesion P < 0.001 (Figure 
2C). After multivariate analysis the following features remained associated with survival in this pa-
tient group: Alk phos, albumine, AFP, and size of the largest lesion (P = 0.001, P < 0.001, P = 0.041, P < 
0.001 respectively). Details are found in supplementary Table 5. 
Survival of patients treated with TACE was better compared to patients beyond TACE who were 
treated with Sorafenib (P < 0.001); median overall survival for TACE was 18 months (2-year survival 
35%); for patients treated with Sorafenib median survival was 8 months. A subgroup of 10 patients 
treated with TACE showed complete (radiological) response to treatment and median 2-year survival 
was 80%. Compared to the overall TACE patient group characteristics were similar (age, sex, presence 
of cirrhosis, Child score, AFP, presence of ascites, size of the largest HCC lesion, macro-vascular inva-
sion, or port thrombosis), except liver transamina levels (P = 0.040) and bi-lobar spread of disease (P 
=0.022). Four patients did not undergo second treatment because there was no residual tumor tissue de-
tected, 3 patients developed a new hepatic HCC lesion and underwent TACE treatment of this lesion, 
liver transplantation was performed in 2 and one patient was eventually lost to follow-up. Additional 
statistical analyses could not be performed due to the small number of patients. 

Figure 3

Table 3

mediAn suRvivAl of 80 PAtients 
tReAted witH cuRAtive intent 
(gReen line) wAs 1508 dAys, witH 
A 2-yeAR suRvivAl of 80% (Blue 
ARRow), And A 5-yeAR suRvivAl of 
40% (Red ARRow) (3 PAtients HAd 
missing dAtA And weRe excluded 
foRm suRvivAl AnAlysis). mediAn 
suRvivAl of 136 PAtients tReAted 
witH PAlliAtive intent (BlAck 
line) wAs 307 dAys, witH A 2-yeAR 
suRvivAl of 26% (Blue ARRow), 
And A 5-yeAR suRvivAl of 18% (Red 
ARRow) (5 PAtients HAd missing 
dAtA And weRe excluded foRm 
suRvivAl AnAlysis).

3 PAtients HAd missing dAtA And 
tHey weRe excluded fRom suR-
vivAl AnAlysis.
    AnAlysis not APPlicABle due to 
smAll sAmPle. Table   3
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Table   5Table   4

5 PAtients weRe not in tHe nAtionAl RegisteR 
And weRe not included in tHe suRvivAl AnAlysis.

2 PAtients weRe not in tHe nAtionAl RegisteR 
And weRe not included in tHe suRvivAl AnAlysis. 
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curative intent (BCLC 0-A) overall survival at 1, 3 and 5 years was 88%, 71%, and 57%. Our results at 2 
and 5 years were 80% and 40% after treatment with curative intent. The 5-year survival is not similar, 
however, due to the small number of patients in our cohort, no survival analysis was performed for 
every BCLC stage; analysis was performed according to treatment intent. Features associated with 
survival in multivariate analysis were bilirubine, tumor size >5cm, macrovascular invasion, cirrhosis, 
and esophageal varices. Our study showed elevated AST and low albumine as features associated with 
survival after multivariate analysis. Recent study by Colombo et al [29] give a European perspective 
on treatment of HCC. They state that TACE prolongs survival in patients with advanced stage of the 
disease and after treatment they have a survival of 20 months (similar to the 18 months in our study). 
This statement is not supported by the Cochrane systematic review by Oliveri et al who report that the 
beneficial effect of TACE on survival is not evident [30]. Recent meta-analysis by Raoul et al. shows 
that it is difficult to compare studies on TACE because of heterogeneous patient populations and dif-
ferent treatment strategies [31]. Data from Europe and the US show the benefit of Sorafenib on overall 
survival of patients in advanced stage of the disease with median survival of 10.7 months (SHARP 
trial [32]) and results from a similar trial from Asia [17] reported median survival of 6.5 months. A 
limited number of patients treated with Sorafenib were analyzed in our study with median survival of 
8 months. 
 In this study the presence of cirrhosis was in favour of overall better survival in the palliative 
patient group. However, the presence of cirrhosis is associated with decreased survival as it negatively 
influences the function of the liver [28; 33]. The contradictory findings in our study can probably be ex-
plained by the high number of patients with no underlying parenchymal disease. These patients were 
not included in a surveillance program and they usually presented with symptoms in a late stage of the 
disease with corresponding bad prognosis. 
 This study is limited by its retrospective design in a single medical center. The number of 
patients is low in the subgroup analyses of patients treated with TACE. The patient population was 
heterogeneous and had missing data therefore not all analyses could be performed. Histopathological 
evaluation of HCC specimen was not prospectively performed and microvascular involvement and 
differentiation grade of the tumor are of prognostic value [34-36]. Future studies and (meta) analysis 
should focus on prospective evaluation of patients with HCC treated with curative and palliative in-
tent in an attempt to identify factors prognostic of good outcome after treatment. This will ultimately 
lead to better selection of patients who potentially are candidates for curative treatement, candidates 
for secondary curative treatment after RFA or TACE, and candidates for additional palliative treat-
ment. 

In conclusion, this retrospective study shows results consistent with literature of patients with HCC 
in low-incidence countries. Factors associated with survival are elevated AST, low albumine, presence 
of ascites, macrovascular involvement, and size of the largest HCC lesions. 

Conclusions

DDiscussion This study reports treatment outcomes in a patient population with 
HCC presenting in a Dutch tertiary, non-liver transplant center. Diag-

nosis and treatment were performed according to the guidelines in that era 
[12; 14]. After multivariate analysis survival in the overall patient group was 

associated with AST, albumine, presence of ascites, macrovascular involve-
ment, and size of the largest HCC lesion. In the patients group treated with 

curative intent survival was associated with elevated AST and low albumine. 
For patients treated with palliative intent AST and size of the largest lesion were 

associated with survival, while the subgroup of patients treated with TACE showed 
an association with Alk phos, albumine, AFP, and size of the largest HCC lesion. 

 Two-year survival of patients with HCC in the Netherlands was 19% between 2001 
and 2005 compared to 44% in the present study [10]. This probably relates to improved 

surveillance of patients with hepatitis and cirrhosis in our study resulting in detection of 
the disease in an earlier stage with better chances for treatment [11]. In this study we treated 

37% of patients with curative intent. World-wide between 30-60% of patients can be treated 
with curative intent [12]. This is especially true in countries with a well implemented surveil-

lance of patients at risk for HCC, like Japan where 34% of patients have HCC smaller than 2cm 
[22] compared to only 8% in our study. At this moment most Western countries still see the bulk 

of patients with HCC in intermediate, advanced and late stage of the disease. Like Japan, we should 
work towards a shift to detection of HCC in an early stage, thereby improving curative opportuni-

ties. Improvements should be made in all treatment categories. In this study we treated 48% of pa-
tients with TACE or Sorafenib as first treatment. Recent studies by Chung et al. and Bai et al. suggest 
that the combination of both treatments improves overall survival with an additional 2 months [18; 
23]. However, predicting who will respond to TACE treatment is not always possible. If at treatment 
evaluation viable tumor tissue is present at imaging, additional treatment(s) with TACE is indicated 
when liver function is good enough. Sieghart et al. published the ‘ART score’ to identify patients who 
may or may not profit from additional treatment [24] and such models may help us in the future to 
determine in which patients additional TACE should or should not be performed. They proposed a 
scoring system based on AST levels, Child score and the absence of tumor response after treatment. 
The first criterion, AST, was also significant for survival in our study population. 
 As mentioned above elevated AST, but also low albumine were associated with decreased sur-
vival in the overall patient group and in the patients treated with curative and palliative care. This was 
also published by Witjes et al, describing a Dutch patient cohort [25]. Size of the (largest) HCC lesion 
was also associated with survival. Based on these criteria new models may be designed that can help us 
in choosing the optimal treatment strategy for initial and/or additional therapies. 
  When we compare patient characteristics with patient cohort worldwide we find our data 
most comparable with Northern America where HBV accounts for 10-15% of HCC [26] (similar to 
the 18% in our study) and 40-45% has HCV (27% in our study). These numbers are very different in 
Egypt with HBV in only 3% and HCV in 91% [27]. Asia has the highest number of HBV (70%) and 
HCV of 20% [12]. Comparing survival of our patient cohort with other studies has limited value be-
cause the heterogeneousity of the patient cohort. However, Torzilli et al. retrospectively evaluated data 
from 10 centers worldwide of patients undergoing resection for HCC [28]. For patients treated with 
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