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international benchmarks in liver cancer survival, incidence and mortality is key to understanding 

disparities.  

Abstract 

International comparison of liver cancer survival has been hampered due to varying standards and 

degrees for morphological verification and differences in coding practices. This paper aims to 

compare liver cancer survival across the International Cancer Benchmarking Partnership’s (ICBP) 

jurisdictions whilst trying to ensure that the estimates are comparable through a range of sensitivity 

analyses.  Liver cancer incidence data from 21 jurisdictions in 7 countries (Australia, Canada, 

Denmark, Ireland, New Zealand, Norway and the United Kingdom) were obtained from population-

based registries for 1995-2014. Cases were categorised based on histological classification, age-

groups, basis of diagnosis and calendar period.  Age-standardised incidence rate (ASR) per 100,000 

and net survival at 1, and 3 years after diagnosis were estimated.  Liver cancer incidence rates 

increased over time across all ICBP jurisdictions, particularly for hepatocellular carcinoma (HCC) 

with the largest relative increase in the UK, increasing from 1.3 to 4.4 per 100,000 person-years 

between 1995 and 2014. Australia had the highest age-standardised 1- and 3- year net survival for all 

liver cancers combined (48.7% and 28.1% respectively) in the most recent calendar period, which was 

still true for morphologically verified tumours when making restrictions to ensure consistent coding 

and classification.  Survival from liver cancers is poor in all countries. The incidence of HCC is 

increasing alongside the proportion of non-microscopically verified cases over time. Survival 

estimates for all liver tumours combined should be interpreted in this context. Care is needed to 

ensure that international comparisons are performed on appropriately comparable patients, with 

careful consideration of coding practice variations. 
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Introduction  

International comparisons of cancer survival have reported survival improvements across many 

cancer sites and countries[1, 2, 3] and have directly guided cancer policies and practices[4, 5]. 

Difficulties in international survival comparisons do however manifest, with concerns over the 

comparability of estimates given differences in coding and registration practices[6]; which will have 

varying impacts on different cancer sites and over time. Liver cancer survival estimates are 

particularly challenging due to the difficulties in classification that stem from a decreasing use of 

morphological verification[7, 8] and coding misclassifications, for example coding extrahepatic 

cholangiocarcinoma as intrahepatic[9, 10], and differences in definition for the choice between 

intrahepatic vs extrahepatic cholangiocarcinoma. Improving imaging techniques and identified 

tumour markers have decreased the need over time for histological confirmation of diagnosis[11]. 

Further complications are driven by the high proportion of neoplasms in the liver that are due to 

metastases from distant primary sites[12] and the challenges in defining the primary site[13]. These 

complications result in difficulties in defining a comparable cohort of primary liver cancers that can 

be compared across different jurisdictions or countries. Recent international studies have focussed 

survival comparisons on those cases that have morphological verification, or those with specific 

histological codes[14]. However, there is no consensus on the best approach and there are potential 

differences in coding practices across registries. 

 

The International Cancer Benchmarking Partnership (ICBP) is a global, multidisciplinary partnership 

of clinicians, academics and policymakers seeking to understand how and why cancer survival differs 

across countries with high-quality cancer registries, universal access to health care and coverage, and 

comparable expenditure on healthcare provision[5]. The second phase of the ICBP also places great 

emphasis on studying concomitant trends in cancer incidence and mortality in order to arrive at an 

overall picture of cancer control[4]. This setting offers an opportunity to understand variation in 
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coding and classification practices and the impact on estimated cancer survival after a diagnosis of 

liver cancer. 

 

The purpose of this paper is to compare liver cancer survival across the ICBP jurisdictions whilst 

trying to ensure that the estimates used are as comparable as possible through a range of sensitivity 

analyses and restrictions. We further examine variation in trends in incidence and survival across 

histological groupings of liver cancer in order to better elucidate potential variation in coding 

practices that may be driving differences in survival estimates. To some extent, we use evidence of 

variation in incidence trends across the groupings as a potential surrogate marker of potential 

variation in coding practices. 

 

Patients and Methods  

Study Design and Data Sources 

The second phase of the International Cancer Benchmarking Partnership’s survival analysis (ICBP 

SURVMARK-2) aims to quantify international differences in cancer survival for cases diagnosed 

during the period 1995–2014, across seven high-income countries with similar access to health care; 

(1) Australia [New South Wales, Western Australia, Victoria], (2) Canada [Alberta, British Columbia, 

Manitoba, New Brunswick, Newfoundland, Nova Scotia, Ontario, Prince Edward Island, 

Saskatchewan, Quebec], (3) Denmark, (4) Ireland, (5) New Zealand, (6) Norway and (7) the United 

Kingdom (UK) [England, Northern Ireland, Scotland, Wales]. Data were quality-checked and 

analysed centrally using a common protocol. We included all liver cancers (with ICD, 10th edition 

(ICD-10) code C22) using codes for histological subtypes from the International Classification of 

Diseases for Oncology (ICD-O-3). Detailed description of the data collection and processing in the 

ICBP SurvMark-2 project was previously described by Arnold et al.[4].  
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Cases were stratified by histological subtype classification groupings and topography codes, as 

follows: Hepatocellular carcinomas (HCC) defined by ICD-0-3 morphology codes 8170-8175 and a 

corresponding topography code of C22.0, Intrahepatic Cholangiocarcinomas (iCCA), largely 

represented by cholangiocarcinoma (ICD-O-3 code 8160) but including other morphologies (ICD-O-3 

morphology codes: 8050, 8140, 8141, 8161, 8260, 8440, 8480-8500, 8570-8572), and a topography 

code of C22.1. The remaining liver cancers were grouped into Other specified (all specified ICD-O-3 

morphology codes aside from 8000), and Unspecified tumours (where no morphology information 

was available, or a given morphology code of 8000)[15]. We performed all analyses further 

stratifying by sex and included only individuals aged 15 to 99 years at diagnosis. All survival analyses 

are restricted to the most recently available data (2010-2014). Trends in incidence were estimated 

across the entire timespan of the ICBP Phase 2 (1995-2014). 

 

Statistical analyses 

Basic characteristics of cancer patients in different countries were tabulated by calendar period of 

diagnosis; including stratification by age group (15-65, 65-74, 75+ years), sex, histological subtypes, 

and morphological verification. Trends in age-standardised incidence (using the truncated World 

Standard Population reference[16]) by histological classification at the country level were plotted in 

order to evaluate differences in underlying trends over calendar period. Trends were further stratified 

by basis of diagnosis (morphological verification only). These trends were also further stratified by 

sex (see Appendix Figure A1).  

Survival analyses used the Pohar Perme estimator[17], calculated using the Stata user-written package 

stnet[18]. The Pohar Perme estimator estimates net survival under certain assumptions and uses a 

relative comparison of the all-cause survival to available general population lifetable information to 

ascertain the excess impact of cancer on mortality. We obtained background mortality in the general 

population of each jurisdiction from lifetables of all-cause mortality by sex, single year of age, and 

calendar year. The lifetables for England were further stratified by region. Net survival estimates the 
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survival impact of cancer alone having removed the impact of other causes on mortality and allows 

fair comparisons across groups with different underlying mortality due to other causes. This is the 

standard approach to survival estimation for population-based cancer data and allows fair 

comparisons of cancer survival across the jurisdictions under study, as we remove the impact of 

differential non-cancer mortality rates across jurisdictions. Survival estimates were computed for the 

most recent calendar period (2010-2014) only to ensure higher levels of comparability in terms of 

coding practices. We estimated 1- and 3-year survival estimates for HCC, iCCA and Liver (All, i.e. 

HCC, iCCA, Other Specified, Unspecified), using a period analysis approach[19] with a period 

window  for observation time defined at the beginning of 2012 (e.g. including all new diagnoses in 

2012-2014, and supplementing with longer-term follow-up information alone for those diagnosed 

before 2012) with follow-up on mortality until December 31st, 2015. Two jurisdictions had an earlier 

date of last follow-up; Ireland at the end of 2013 and New South Wales at the end of 2012. All 

survival estimates were age-standardised using International Cancer Survival Standard (ICSS) 

weights[20]. This also resulted in data from Quebec being excluded from the survival analysis as they 

only provided data for 2000-2011. For the survival analysis, we excluded cases diagnosed on the basis 

of death certificate only (DCO) or at autopsy and further those with invalid or missing dates. We 

further excluded second or higher order recorded liver cancers. Sensitivity analyses were performed to 

further ensure direct comparability of the estimates by restricting analyses to cases with 

morphological verification and comparing estimates within age-groups. 

Results 

The proportion of cases with morphological verification has decreased over time across the majority 

of countries (Table 1). The largest absolute decrease is seen in New Zealand where in 1995-1999 the 

proportion morphologically verified was 72.0% with a corresponding value of 40.4% in 2010-2014. 

An exception to this is Ireland where the proportion of morphologically verified cases was initially 

lower than elsewhere in the first period (47.8% for all ages combined in 1995-1999). This is also true 

to a lesser extent for Canada and the UK, where the decreases are less dramatic, and again with lower 

proportions at the start of the study period (59.2% and 42.2% respectively for the proportion of 
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morphologically verified cases in 1995-1999, all-ages combined). The decrease in morphological 

verification appeared to be consistent across all age-groups. In the last calendar period (2010-2014), 

there were wide differences in the proportions of cases morphologically confirmed, with the highest 

proportion in Norway and lowest in the UK (63.1% and 36.2% respectively for all age-groups 

combined). It is evident that the oldest age-group (75+) contributed a large proportion of liver cancer 

cases, and in this population group the proportion of morphologically verified cases is particularly low 

(ranging from 26.7% to 52.6%; see Table 1). The proportion of tumours that were classified as 

unspecified also depended on age (Table 1), although not completely driven by the lack of verification 

as there are recorded morphology codes for many tumours that are not morphologically verified (see 

Table 2). In Denmark, Ireland and Norway, the oldest age-group had a high proportion of unspecified 

tumours, even in the most recent calendar period. There are markedly different distributions in the 

histological groupings across countries, but groupings remain relatively stable across calendar time 

within countries by age-group. 

Table 2 further illustrates that the histological classification of liver tumours is often characterised 

following clinical investigations rather than morphological verification. The highest proportions of 

HCC cases classified through clinical investigations are seen in the UK and New Zealand (58.0% and 

56.9%, respectively - see Table 2). High proportions of morphological verification for HCC and iCCA 

is driven by various mechanisms; either through an overall high proportion of unspecified tumours 

where registries make histological classifications only based on morphological verification (e.g. 

Ireland), or an overall high use of morphological verification generally (e.g. Norway). For the other 

countries, histological groupings are reliant on a mix of clinical and morphological basis of diagnosis.  

Table 3 shows the total number of identified cases, and those that are eligible to be included in the 

survival analyses for the latest calendar period (2010-2014). There are varying proportions of liver 

tumours that are either based solely on a death certificate (DCO) or diagnosed at autopsy across the 

jurisdictions, with  the highest value being for the UK (3.5% of total identified cases). These cases are 

excluded from the survival analysis as no known date of diagnosis is available 
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Figure 1 shows trends in age-standardised incidence rates of liver cancer by histological subtype 

across calendar period, for all basis of diagnosis (Figure 1A), and for tumours that were 

morphologically verified as primary liver tumours only (Figure 1B). Increases in incidence rates over 

time are most evident for HCC, though also observed for iCCA and Unspecified tumours (Figure 1A). 

It is also true that in many countries the proportion of cases that are morphologically verified is 

decreasing over calendar time (see Table 1) and this impacts on the patterns in incidence shown in 

Figure 1B. Rates of iCCA are noticeably higher in the UK than other countries, but this difference 

disappears when restricting the analysis to morphologically verified cases, a pattern partially driven 

by the differential propensity to use morphological verification. Further analysis at the jurisdictional 

level, shows that these findings are consistent across England, Wales, Northern Ireland and Scotland; 

and are also consistent for males and females (see Appendix; Figure A1). Table A1 shows the 

proportions of CCA that are classified as intrahepatic (as opposed to extrahepatic) across the included 

countries. It is clear that there is a large distinction for the UK, with a much higher proportion of 

intrahepatic tumours overall. This corresponds with the higher rate of iCCA in the UK as seen in 

Figure 1A.  

 

The highest rates of HCC occurred in Australia, New Zealand and Canada, with a consistent and 

similar pattern of increasing age-standardised incidence rates over time (Figure 1). A large proportion 

of tumours are classified as “Unspecified” histological subtype for Ireland and Denmark, with an 

increasing trend in this group over calendar time (see Table 1 and Figure 1). 

 

Figure 2 shows the age-standardised net survival estimates at 1 and 3 years after diagnosis for each of 

the countries within the histological groupings (estimates at 1 year with confidence intervals are given 

in Table A2, at 3 years in Table A3). Estimates that are stratified at the jurisdiction, rather than 

country level are also reported in Table A4. Figure 2A relates to all liver tumours, whereas Figure 2B 

shows the survival estimates when restricting to only those with a morphological verification of 
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primary liver cancer. Cases with morphological verification have higher survival on average than 

those with any basis of diagnosis, and this pattern is broadly similar across age-groups (see appendix 

Tables A2 and A4)). Liver cancer survival was consistently higher for Australia generally, but 

substantial variation still exists in survival estimates according to whether the cases are restricted to 

those with a morphological verification (Figures 2A and 2B). In Denmark survival was notably lower 

for cases with morphological verification at both 1- and 3- years post diagnosis. When cases were 

restricted to those with morphological verification, the variation in survival across other jurisdictions 

was reduced (Figure 2B).   

Survival for those with HCC is markedly higher than for those with iCCA (Figure 2A), and the 

distinction is clearer still for those patients with a morphological verification (Figure 2B). The highest 

survival across both subtypes is seen in Australia. The 1-year age standardised net survival is 53.1% 

for HCC (all-basis) in Australia, and the corresponding value for iCCA is 42.9%. There are large 

differences in prognosis by subtype that are seen consistently across the jurisdictions with between a 

10 and 20 percentage point difference in 1 year survival for the two subtypes. The survival estimates, 

with confidence intervals for each subtype are given in Tables A2-A4, separately by age-group and by 

individual jurisdiction, rather than at the country level. The patterns of higher survival for HCC are 

persistent across age-groups, and jurisdictions, or whether or not the estimates are restricted to those 

with morphological verification. 

 

Discussion 

Given the complexities in the registration, classification and differentiation of primary and secondary 

tumours of the liver, international comparisons of survival are challenging. However, establishing 

international benchmarks in liver cancer survival, incidence and mortality is key to understanding 

patterns of disparities across countries and age groups; and to measure progress over time, with 

survival having been persistently poor, whilst incidence has been increasing. In this paper, we have 

made a concerted effort to provide survival estimates based on comparable patient groups within the 
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overall data. Furthermore, we use evidence of variation in incidence trends across the histological 

subtypes to uncover potential variation in coding practices across jurisdictions. Liver cancer survival 

for morphologically verified cases was higher than for all registered cases combined. Australia had 

the highest age-standardised net survival amongst morphologically confirmed liver cancer cases at 

both 1 and 3 years. Survival for patients with HCC was markedly higher than for those with iCCA 

across all age-groups and countries, and this pattern persisted when the analysis was restricted to 

morphologically verified cases. However, it should be noted that the observed survival gaps for some 

countries for patients with any registered liver tumours were diminished when the analyses were 

restricted to cases with a morphological verification. 

 

It is evident from the data that diagnostic, registration and coding practices differ across jurisdictions, 

made particularly apparent by the patterns in the incidence trends. It should also be noted that 

improved imaging modalities (eg MRI, PET) over time and better tumour markers have decreased the 

need for histological confirmation in many cases and have decreased the need of invasive and 

potentially morbid procedures for confirmation of diagnosis. This could also be impacted by 

differences in underlying liver disease and case mix across jurisdictions, with imaging often the only 

viable diagnostic method for some cases. Compared with other countries, in Ireland, a higher 

proportion of cases were classified in the “Unspecified” histological subtype with a clear reliance on 

morphological verification in order to assign a histological type. Care is needed to ensure that 

international comparisons of liver cancer survival are based on appropriately comparable patient 

subgroups in addition to the overall estimates based on those coded as primary liver cancers in each 

jurisdiction. Changes in diagnostic practices over time can make comparisons challenging, with 

imaging and other diagnostic routes taking preference in some settings [21]. Detailed understanding 

of the propensity for misclassification of histological grouping or incorrect allocation to primary liver 

cancer based on clinical diagnoses is important given the differences in the mix of the basis of 

diagnosis across countries, although clinical diagnostic methods are recommended practice for HCC 

particularly[11]. It should be noted in Table 2 that we also show high proportions of iCCA classified 
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as having a clinical basis of diagnosis for some registries, particularly in the oldest age-group. The 

value of this variable should be interpreted with due caution as this is a registry-specific variable used 

to define the basis of the diagnosis for that particular record of the tumour based on the information 

that the registry receives. 

 

In order to produce survival estimates that can be more confidently compared across the ICBP 

jurisdictions, we have undertaken a range of restricted analyses in order to compare estimated survival 

across comparable subsets of the diagnosed cases, alongside estimates for all liver diagnoses 

combined to provide a better understanding of the variation. We have also restricted the survival 

estimates to those diagnosed in the latest calendar periods covered by the second phase of the ICBP 

(2010-2014) as temporal comparisons of survival would be challenging in light of the changes seen in 

diagnostic practice of liver cancer. Careful consideration of the case mix and coding is essential when 

comparing survival statistics for all liver cancers combined across the jurisdictions. We have further 

provided survival estimates for broad age-groups, which were to some extent dictated by sample size 

considerations, and the age-specific incidence of liver cancer. A limitation of our analysis is that there 

are important prognostic factors for liver cancer that are not traditionally collected at the population 

level, and which could offer important insights into the different treatment possibilities across the 

jurisdictions. For instance, many staging and prognostic indices contain further information on the 

presence of other liver diseases[22], and it would be of interest to look at the different patterns of this 

across the jurisdictions should that data have been available at a population level. The different risk 

factors for liver diseases internationally, and variation in the surveillance of these individuals, may 

also impact on the timing of diagnosis for liver cancer. 

 

The survival estimates for all cases have a number of caveats; there are differences in classification 

and coding practices that are evident from the incidence trends and differential propensities for 

morphological verification. Further concerns stem from misclassification of primary liver tumours 
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given the various complexities and high levels of metastases to the liver from other primary cancer 

sites, which we were unable to fully assess given variation in registration practice (Table 2). 

Restricting survival analyses to morphologically verified cases and further stratifying by histological 

subtype helps to provide more directly comparable estimates, but at the cost of both removing cases 

with poor prognosis and requiring a move away from a broad population-level comparison of all cases 

diagnosed in the jurisdictions; relying heavily then on the selection of cases that are sent for 

verification, which may differ across jurisdictions. Furthermore, there are potential differences in 

registration practice across the included jurisdictions, including variation in the definition of the date 

of diagnosis and the extent of traceback of cases first notified by death certification. The impact of 

these factors on survival estimates have been explored as part of the wider ICBP project[23], with the 

overall impact unlikely to fully explain differences seen between jurisdictions. We have reported the 

DCO proportion across countries in Table 3, but these represent only a proportion of the cases that are 

initiated through death certification because of traceback efforts from registries. They also only 

represent cases that result in a cause-specific death from the subset of cases that were not initially 

registered at diagnosis. 

Certain jurisdictions clearly have differential acceptance of assigning a histological subtype 

depending on the basis of diagnosis (see Table 2), with some jurisdictions less inclined to assign a 

histological subtype without a morphological verification. Most cancer registry coding guidelines 

(from the European Network of Cancer Registries (ENCR)[24] and North American Association of 

Central Cancer Registries[25]) have not incorporated this change in diagnostic guidelines into existing 

cancer registration rules, although the ENCR guidelines have not been updated for some time. The 

ENCR has recommended designation of specific hepatocellular carcinoma if specific tumour markers 

are found[24], while the International Agency for Research on Cancer has updated specific 

morphology for HCC without morphological verification in their check programme[26]. We have 

therefore provided estimates of survival and incidence rates separately for all basis of diagnosis 

categories and also restricted the analyses to those cases that are morphologically verified. We 

therefore recommend that this distinction is considered in future international comparisons of survival 

This article is protected by copyright. All rights reserved.



using population-based data for liver tumours. As mentioned, the limitation of restricting analyses to 

morphologically verified tumours is that these estimates are not generalizable to the whole population 

of cases; resulting in the exclusion of older cases and other cases with poorer prognosis generally. As 

diagnosis guidelines for liver cancer have changed rapidly in the last two decades[27, 28, 29], 

differences in diagnostic practice could still also limit the generalizability of the results that we 

present. We further recommend that survival estimates for all basis of diagnosis categories are also 

provided in order to give a fuller understanding of the differential diagnostic practices across the 

jurisdictions and the corresponding impact on cancer survival. 

 

In conclusion, we found evidence for differences in coding practices across the population-based 

cancer registries in the seven high income countries covered by this project. We further tried to 

restrict analyses to more homogeneous subgroups of liver cancer patients in order to improve the 

comparability of the estimated survival. The incidence of the two major subtypes of liver cancer 

(hepatocellular carcinoma and intrahepatic cholangiocarcinoma) have substantially increased over the 

last two decades. Reporting survival estimates is of importance to compare the effectiveness of health 

systems for patients diagnosed concurrently, which in our study show large international disparities. 

Common adoption and regular updates of international guidelines for cancer registries to create 

harmonized coding and classification decisions would improve the comparability of international 

survival comparisons for liver cancer.  
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Novelty and Impact: 
International comparisons of liver-cancer survival have been hampered by variations in coding 
and registration practices. In this study, the authors compared incidence and survival trends in 
seven countries. They found that incidence rates have increased over time across all jurisdictions, 
particularly for hepatocellular carcinoma (HCC), with the largest relative increase in the UK. 
They also found that Australia had the highest net survival rates. The authors emphasize that 
establishing fair and comparable international benchmarks in liver-cancer survival, incidence, 
and mortality is key to understanding and addressing disparities.   
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Figure 1: Trends in age-standardised incidence of liver cancer by histological group across country – (A) all 
tumours with any basis of diagnosis, (B) morphologically verified primary liver tumours only. (HCC – 
hepatocellular carcinoma, iCCA – intrahepatic cholangiocarcinoma). Standardised to the age truncated World 
Standard Population. 

 
Figure 2: Age-standardised net survival by histological group (HCC, iCCA and all-groups combined) for the 

most recent calendar period (period window: 2012-2014) - (a) all basis of diagnosis, and (b) orphologically 
verified primary liver cancers only. (HCC – hepatocellular carcinoma, iCCA – cholangiocarcinoma) 
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Table 1: Numbers and percentages of liver cancer cases by country, calendar period of diagnosis, 

age-group, sex and histological subtype. 

     Histological subtype †  

Country Calendar 
period 

Age-
group 

Male 
N (%) 

Morphological  
verification 

Hepatocellular 
carcinoma 

 

Intrahepatic 
Cholangio-
carcinoma 

Other 
Specified     

Unspecified  Total 
Cases  

Australia 

1995-1999 
<65 611 (76.8%) 586 (73.6%) 585 (73.5%) 110 (13.8%) 28 (3.5%) 73 (9.2%) 796 

65-74 585 (77.4%) 477 (63.1%) 520 (68.8%) 116 (15.3%) 9 (1.2%) 111 (14.7%) 756 
75+ 363 (65.3%) 311 (55.9%) 332 (59.7%) 109 (19.6%) 11 (2.0%) 104 (18.7%) 556 

2000-2004 
<65 879 (77.5%) 768 (67.7%) 761 (67.1%) 182 (16.0%) 32 (2.8%) 159 (14.0%) 1134 

65-74 684 (74.4%) 567 (61.7%) 570 (62.0%) 167 (18.2%) 17 (1.8%) 165 (18.0%) 919 
75+ 642 (63.1%) 484 (47.5%) 465 (45.7%) 279 (27.4%) 28 (2.8%) 246 (24.2%) 1018 

2005-2009 
<65 1386 (78.0%) 1083 (61.0%) 1159 (65.3%) 291 (16.4%) 48 (2.7%) 278 (15.7%) 1776 

65-74 796 (73.0%) 645 (59.2%) 604 (55.4%) 263 (24.1%) 26 (2.4%) 197 (18.1%) 1090 
75+ 875 (61.4%) 643 (45.1%) 665 (46.6%) 418 (29.3%) 36 (2.5%) 307 (21.5%) 1426 

2010-2014 
<65 2147 (80.1%) 1518 (56.6%) 1952 (72.8%) 424 (15.8%) 82 (3.1%) 224 (8.4%) 2682 

65-74 1092 (72.6%) 864 (57.4%) 965 (64.2%) 360 (23.9%) 43 (2.9%) 136 (9.0%) 1504 
75+ 1107 (63.1%) 782 (44.6%) 920 (52.5%) 537 (30.6%) 56 (3.2%) 241 (13.7%) 1754 

Canada 

1995-1999 
<65 1109 (76.7%) 954 (66.0%) 941 (65.1%) 239 (16.5%) 105 (7.3%) 161 (11.1%) 1446 

65-74 861 (71.9%) 752 (62.8%) 725 (60.6%) 192 (16.0%) 95 (7.9%) 185 (15.5%) 1197 
75+ 595 (57.3%) 475 (45.7%) 468 (45.0%) 207 (19.9%) 125 (12.0%) 239 (23.0%) 1039 

2000-2004 
<65 2146 (77.6%) 1596 (57.7%) 1882 (68.1%) 396 (14.3%) 178 (6.4%) 309 (11.2%) 2765 

65-74 1556 (73.7%) 1167 (55.3%) 1390 (65.8%) 305 (14.4%) 149 (7.1%) 267 (12.6%) 2111 
75+ 1189 (59.4%) 818 (40.9%) 1041 (52.0%) 397 (19.8%) 160 (8.0%) 403 (20.1%) 2001 

2005-2009 
<65 3138 (78.8%) 2223 (55.9%) 2853 (71.7%) 613 (15.4%) 202 (5.1%) 312 (7.8%) 3980 

65-74 1812 (71.2%) 1344 (52.8%) 1716 (67.4%) 476 (18.7%) 136 (5.3%) 218 (8.6%) 2546 
75+ 1774 (60.2%) 1203 (40.8%) 1609 (54.6%) 664 (22.5%) 225 (7.6%) 447 (15.2%) 2945 

2010-2014 
<65 3507 (76.2%) 2755 (59.8%) 3393 (73.7%) 904 (19.6%) 219 (4.8%) 88 (1.9%) 4604 

65-74 2118 (69.7%) 1800 (59.3%) 2018 (66.4%) 765 (25.2%) 167 (5.5%) 87 (2.9%) 3037 
75+ 2035 (59.5%) 1539 (45.0%) 1944 (56.8%) 1019 (29.8%) 206 (6.0%) 254 (7.4%) 3423 

Denmark 

1995-1999 
<65 216 (61.2%) 278 (78.8%) 141 (39.9%) 134 (38.0%) 56 (15.9%) 22 (6.2%) 353 

65-74 250 (64.8%) 271 (70.2%) 159 (41.2%) 103 (26.7%) 53 (13.7%) 71 (18.4%) 386 
75+ 209 (52.8%) 234 (59.1%) 128 (32.3%) 95 (24.0%) 57 (14.4%) 116 (29.3%) 396 

2000-2004 
<65 347 (72.1%) 367 (76.3%) 246 (51.1%) 125 (26.0%) 55 (11.4%) 55 (11.4%) 481 

65-74 265 (68.8%) 290 (75.3%) 196 (50.9%) 91 (23.6%) 47 (12.2%) 51 (13.2%) 385 
75+ 244 (54.3%) 274 (61.0%) 166 (37.0%) 105 (23.4%) 55 (12.2%) 123 (27.4%) 449 

2005-2009 
<65 374 (74.7%) 365 (72.9%) 243 (48.5%) 98 (19.6%) 43 (8.6%) 117 (23.4%) 501 

65-74 320 (76.7%) 302 (72.4%) 222 (53.2%) 70 (16.8%) 34 (8.2%) 91 (21.8%) 417 
75+ 233 (57.7%) 240 (59.4%) 178 (44.1%) 53 (13.1%) 45 (11.1%) 128 (31.7%) 404 

2010-2014 
<65 518 (75.2%) 391 (56.7%) 256 (37.2%) 134 (19.4%) 36 (5.2%) 263 (38.2%) 689 

65-74 521 (74.0%) 393 (55.8%) 279 (39.6%) 136 (19.3%) 62 (8.8%) 227 (32.2%) 704 
75+ 324 (59.0%) 289 (52.6%) 207 (37.7%) 84 (15.3%) 36 (6.6%) 222 (40.4%) 549 

Ireland 

1995-1999 
<65 74 (71.2%) 57 (54.8%) 43 (41.3%) 19 (18.3%) 4 (3.8%) 38 (36.5%) 104 

65-74 73 (70.2%) 53 (51.0%) 41 (39.4%) 10 (9.6%) 3 (2.9%) 50 (48.1%) 104 
75+ 56 (64.4%) 31 (35.6%) 28 (32.2%) 1 (1.1%) 2 (2.3%) 56 (64.4%) 87 

2000-2004 
<65 132 (68.4%) 118 (61.1%) 96 (49.7%) 43 (22.3%) 6 (3.1%) 48 (24.9%) 193 

65-74 99 (64.7%) 70 (45.8%) 50 (32.7%) 31 (20.3%) 7 (4.6%) 65 (42.5%) 153 
75+ 103 (57.9%) 63 (35.4%) 51 (28.7%) 27 (15.2%) 5 (2.8%) 95 (53.4%) 178 

2005-2009 
<65 220 (76.4%) 161 (55.9%) 122 (42.4%) 69 (24.0%) 15 (5.2%) 82 (28.5%) 288 

65-74 174 (72.8%) 121 (50.6%) 98 (41.0%) 54 (22.6%) 10 (4.2%) 77 (32.2%) 239 
75+ 150 (52.1%) 105 (36.5%) 81 (28.1%) 46 (16.0%) 12 (4.2%) 149 (51.7%) 288 

2010-2014 
<65 239 (72.6%) 178 (54.1%) 120 (36.5%) 91 (27.7%) 17 (5.2%) 101 (30.7%) 329 

65-74 189 (73.0%) 139 (53.7%) 106 (40.9%) 57 (22.0%) 11 (4.2%) 85 (32.8%) 259 
75+ 193 (62.9%) 117 (38.1%) 104 (33.9%) 50 (16.3%) 9 (2.9%) 144 (46.9%) 307 

New 
Zealand 

1995-1999 
<65 224 (77.8%) 225 (78.1%) 205 (71.2%) 45 (15.6%) 11 (3.8%) 27 (9.4%) 288 

65-74 104 (65.4%) 109 (68.6%) 100 (62.9%) 26 (16.4%) 9 (5.7%) 24 (15.1%) 159 
75+ 73 (57.0%) 80 (62.5%) 45 (35.2%) 40 (31.3%) 13 (10.2%) 30 (23.4%) 128 

2000-2004 
<65 258 (75.2%) 209 (60.9%) 274 (79.9%) 63 (18.4%) 3 (0.9%) 3 (0.9%) 343 

65-74 133 (68.9%) 98 (50.8%) 130 (67.4%) 51 (26.4%) 2 (1.0%) 10 (5.2%) 193 
75+ 102 (55.4%) 66 (35.9%) 90 (48.9%) 75 (40.8%) 6 (3.3%) 13 (7.1%) 184 

2005-2009 
<65 379 (76.3%) 249 (50.1%) 368 (74.0%) 113 (22.7%) 5 (1.0%) 11 (2.2%) 497 

65-74 206 (70.5%) 128 (43.8%) 168 (57.5%) 106 (36.3%) 6 (2.1%) 12 (4.1%) 292 
75+ 164 (54.1%) 88 (29.0%) 155 (51.2%) 132 (43.6%) 4 (1.3%) 12 (4.0%) 303 

2010-2014 
<65 528 (79.2%) 320 (48.0%) 538 (80.7%) 117 (17.5%) 6 (0.9%) 6 (0.9%) 667 

65-74 276 (71.7%) 153 (39.7%) 272 (70.6%) 105 (27.3%) 3 (0.8%) 5 (1.3%) 385 
75+ 227 (59.9%) 105 (27.7%) 203 (53.6%) 152 (40.1%) 5 (1.3%) 19 (5.0%) 379 

Norway 

1995-1999 
<65 95 (68.3%) 128 (92.1%) 83 (59.7%) 41 (29.5%) 6 (4.3%) 9 (6.5%) 139 

65-74 98 (67.1%) 133 (91.1%) 104 (71.2%) 19 (13.0%) 10 (6.8%) 13 (8.9%) 146 
75+ 107 (54.0%) 142 (71.7%) 117 (59.1%) 24 (12.1%) 10 (5.1%) 47 (23.7%) 198 

2000-2004 
<65 117 (70.5%) 147 (88.6%) 101 (60.8%) 53 (31.9%) 8 (4.8%) 4 (2.4%) 166 

65-74 89 (59.7%) 124 (83.2%) 104 (69.8%) 27 (18.1%) 4 (2.7%) 14 (9.4%) 149 
75+ 156 (60.0%) 184 (70.8%) 148 (56.9%) 44 (16.9%) 17 (6.5%) 51 (19.6%) 260 

2005-2009 
<65 173 (71.8%) 190 (78.8%) 146 (60.6%) 67 (27.8%) 9 (3.7%) 19 (7.9%) 241 

65-74 100 (65.8%) 129 (84.9%) 98 (64.5%) 35 (23.0%) 11 (7.2%) 8 (5.3%) 152 
75+ 141 (51.8%) 163 (59.9%) 151 (55.5%) 51 (18.8%) 7 (2.6%) 63 (23.2%) 272 
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2010-2014 
<65 293 (73.1%) 306 (76.3%) 219 (54.6%) 127 (31.7%) 14 (3.5%) 41 (10.2%) 401 

65-74 175 (65.5%) 182 (68.2%) 130 (48.7%) 74 (27.7%) 17 (6.4%) 46 (17.2%) 267 
75+ 209 (54.7%) 175 (45.8%) 162 (42.4%) 78 (20.4%) 8 (2.1%) 134 (35.1%) 382 

United 
Kingdom 

 
 
 
 
 
 
 
 

1995-1999 
<65 2041 (69.0%) 1641 (55.5%) 1495 (50.6%) 987 (33.4%) 194 (6.6%) 280 (9.5%) 2956 

65-74 2022 (63.7%) 1458 (45.9%) 1453 (45.8%) 1173 (36.9%) 211 (6.6%) 338 (10.6%) 3175 
75+ 1911 (50.0%) 1105 (28.9%) 1167 (30.5%) 1740 (45.5%) 287 (7.5%) 627 (16.4%) 3821 

2000-2004 
<65 2510 (69.6%) 2037 (56.5%) 1878 (52.1%) 1243 (34.5%) 226 (6.3%) 258 (7.2%) 3605 

65-74 2532 (65.9%) 1830 (47.6%) 1968 (51.2%) 1384 (36.0%) 248 (6.5%) 243 (6.3%) 3843 
75+ 2743 (53.0%) 1647 (31.8%) 1795 (34.7%) 2533 (48.9%) 423 (8.2%) 428 (8.3%) 5179 

2005-2009 
<65 3586 (70.1%) 2636 (51.5%) 2902 (56.7%) 1665 (32.5%) 248 (4.8%) 303 (5.9%) 5118 

65-74 3374 (68.5%) 2236 (45.4%) 2569 (52.1%) 1815 (36.8%) 225 (4.6%) 319 (6.5%) 4928 
75+ 3960 (55.2%) 2202 (30.7%) 2798 (39.0%) 3395 (47.4%) 401 (5.6%) 575 (8.0%) 7169 

2010-2014 
<65 4929 (71.5%) 3167 (46.0%) 4205 (61.0%) 2000 (29.0%) 425 (6.2%) 259 (3.8%) 6889 

65-74 4916 (69.3%) 2878 (40.5%) 3963 (55.8%) 2407 (33.9%) 403 (5.7%) 325 (4.6%) 7098 
75+ 5975 (57.6%) 2769 (26.7%) 4432 (42.7%) 4461 (43.0%) 707 (6.8%) 779 (7.5%) 10379 

†Hepatocellular carcinomas (HCC): ICD-O morphology codes 8170 through 8175 and topography code C22.0, Intrahepatic 
Cholangiocarcinomas (iCCA): morphology codes (8050, 8140, 8141, 8160, 8161, 8260, 8440, 8480-8500, 8570-8572) and 
topography code C22.1,  Other Specified: all other specific morphology codes, and Unspecified: no morphology information 
available (including morphology code 8000). 
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Table 2: Basis of diagnosis of liver cancer cases by histological subtypes, country, age-group for all 

sexes combined in 2010-2014. HCC – Hepatocellular Carcinoma, iCCA – intrahepatic 

cholangiocarcinoma. 

   Basis of diagnosis  

Country Histological 
grouping1 

Age-
group 

Clinical/ 
Clinical 

investigations 

Morphological 
verification 

Histology 
metastasis 

Unknown/ 
missing Total 

Cases  

Australia 

HCC 
 

<65 837 (42.9%) 1087 (55.7%) 9 (0.5%) 19 (1.0%) 1952 
65-74 395 (40.9%) 555 (57.5%) 8 (0.8%) 7 (0.7%) 965 
75+ 419 (45.5%) 473 (51.4%) 11 (1.2%) 17 (1.8%) 920 

iCCA 
<65 46 (10.8%) 354 (83.5%) 23 (5.4%) 1 (0.2%) 424 

65-74 58 (16.1%) 274 (76.1%) 28 (7.8%) 0 (0.0%) 360 
75+ 242 (45.1%) 272 (50.7%) 18 (3.4%) 5 (0.9%) 537 

Other 
<65 8 (9.8%) 72 (87.8%) 1 (1.2%) 1 (1.2%) 82 

65-74 5 (11.6%) 35 (81.4%) 3 (7.0%) 0 (0.0%) 43 
75+ 21 (37.5%) 30 (53.6%) 4 (7.1%) 1 (1.8%) 56 

Unspecified 
<65 192 (85.7%) 5 (2.2%) 0 (0.0%) 27 (12.1%) 224 

65-74 122 (89.7%) 0 (0.0%) 0 (0.0%) 14 (10.3%) 136 
75+ 206 (85.5%) 7 (2.9%) 0 (0.0%) 28 (11.6%) 241 

Canada 

HCC 
 

<65 1304 (38.4%) 1840 (54.2%) 0 (0.0%) 249 (7.3%) 3393 
65-74 757 (37.5%) 1104 (54.7%) 0 (0.0%) 157 (7.8%) 2018 
75+ 743 (38.2%) 963 (49.5%) 0 (0.0%) 238 (12.2%) 1944 

iCCA 
<65 102 (11.3%) 744 (82.3%) 0 (0.0%) 58 (6.4%) 904 

65-74 112 (14.6%) 575 (75.2%) 0 (0.0%) 78 (10.2%) 765 
75+ 298 (29.2%) 463 (45.4%) 0 (0.0%) 258 (25.3%) 1019 

Other 
<65 31 (14.2%) 165 (75.3%) 0 (0.0%) 23 (10.5%) 219 

65-74 43 (25.7%) 111 (66.5%) 0 (0.0%) 13 (7.8%) 167 
75+ 78 (37.9%) 101 (49.0%) 0 (0.0%) 27 (13.1%) 206 

Unspecified 
<65 51 (58.0%) 6 (6.8%) 0 (0.0%) 31 (35.2%) 88 

65-74 40 (46.0%) 10 (11.5%) 0 (0.0%) 37 (42.5%) 87 
75+ 141 (55.5%) 12 (4.7%) 0 (0.0%) 101 (39.8%) 254 

Denmark 

HCC 
 

<65 24 (9.4%) 222 (86.7%) 9 (3.5%) 1 (0.4%) 256 
65-74 23 (8.2%) 234 (83.9%) 19 (6.8%) 3 (1.1%) 279 
75+ 14 (6.8%) 169 (81.6%) 21 (10.1%) 3 (1.4%) 207 

iCCA 
<65 13 (9.7%) 91 (67.9%) 28 (20.9%) 2 (1.5%) 134 

65-74 11 (8.1%) 92 (67.6%) 31 (22.8%) 2 (1.5%) 136 
75+ 4 (4.8%) 54 (64.3%) 25 (29.8%) 1 (1.2%) 84 

Other 
<65 3 (8.3%) 21 (58.3%) 10 (27.8%) 2 (5.6%) 36 

65-74 8 (12.9%) 35 (56.5%) 19 (30.6%) 0 (0.0%) 62 
75+ 3 (8.3%) 25 (69.4%) 8 (22.2%) 0 (0.0%) 36 

Unspecified 
<65 182 (69.2%) 57 (21.7%) 10 (3.8%) 14 (5.3%) 263 

65-74 184 (81.1%) 32 (14.1%) 6 (2.6%) 5 (2.2%) 227 
75+ 166 (74.8%) 41 (18.5%) 9 (4.1%) 6 (2.7%) 222 

Ireland 

HCC 
 

<65 18 (15.0%) 95 (79.2%) 7 (5.8%) 0 (0.0%) 120 
65-74 15 (14.2%) 86 (81.1%) 4 (3.8%) 1 (0.9%) 106 
75+ 19 (18.3%) 78 (75.0%) 7 (6.7%) 0 (0.0%) 104 

iCCA 
<65 1 (1.1%) 67 (73.6%) 23 (25.3%) 0 (0.0%) 91 

65-74 0 (0.0%) 43 (75.4%) 14 (24.6%) 0 (0.0%) 57 
75+ 9 (18.0%) 30 (60.0%) 11 (22.0%) 0 (0.0%) 50 

Other 
<65 0 (0.0%) 15 (88.2%) 2 (11.8%) 0 (0.0%) 17 

65-74 0 (0.0%) 9 (81.8%) 1 (9.1%) 1 (9.1%) 11 
75+ 2 (22.2%) 7 (77.8%) 0 (0.0%) 0 (0.0%) 9 

Unspecified 
<65 86 (85.1%) 1 (1.0%) 1 (1.0%) 13 (12.9%) 101 

65-74 77 (90.6%) 1 (1.2%) 0 (0.0%) 7 (8.2%) 85 
75+ 134 (93.1%) 2 (1.4%) 0 (0.0%) 8 (5.6%) 144 

New Zealand 

HCC 
 

<65 286 (53.2%) 244 (45.4%) 6 (1.1%) 2 (0.4%) 538 
65-74 160 (58.8%) 110 (40.4%) 1 (0.4%) 1 (0.4%) 272 
75+ 130 (64.0%) 69 (34.0%) 4 (2.0%) 0 (0.0%) 203 

iCCA 
<65 24 (20.5%) 70 (59.8%) 23 (19.7%) 0 (0.0%) 117 

65-74 49 (46.7%) 39 (37.1%) 17 (16.2%) 0 (0.0%) 105 
75+ 113 (74.3%) 34 (22.4%) 5 (3.3%) 0 (0.0%) 152 

Other 
<65 0 (0.0%) 6 (100.0%) 0 (0.0%) 0 (0.0%) 6 

65-74 0 (0.0%) 3 (100.0%) 0 (0.0%) 0 (0.0%) 3 
75+ 1 (20.0%) 2 (40.0%) 2 (40.0%) 0 (0.0%) 5 

Unspecified 
<65 6 (100.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 6 

65-74 3 (60.0%) 1 (20.0%) 1 (20.0%) 0 (0.0%) 5 
75+ 19 (100.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 19 

Norway 

HCC 
 

<65 28 (12.8%) 181 (82.6%) 10 (4.6%) 0 (0.0%) 219 
65-74 21 (16.2%) 107 (82.3%) 2 (1.5%) 0 (0.0%) 130 
75+ 33 (20.4%) 121 (74.7%) 8 (4.9%) 0 (0.0%) 162 

iCCA 
<65 1 (0.8%) 111 (87.4%) 15 (11.8%) 0 (0.0%) 127 

65-74 6 (8.1%) 57 (77.0%) 11 (14.9%) 0 (0.0%) 74 
75+ 26 (33.3%) 46 (59.0%) 6 (7.7%) 0 (0.0%) 78 
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Other 
<65 0 (0.0%) 13 (92.9%) 1 (7.1%) 0 (0.0%) 14 

65-74 0 (0.0%) 16 (94.1%) 1 (5.9%) 0 (0.0%) 17 
75+ 4 (50.0%) 4 (50.0%) 0 (0.0%) 0 (0.0%) 8 

Unspecified 
<65 39 (95.1%) 1 (2.4%) 1 (2.4%) 0 (0.0%) 41 

65-74 44 (95.7%) 2 (4.3%) 0 (0.0%) 0 (0.0%) 46 
75+ 130 (97.0%) 4 (3.0%) 0 (0.0%) 0 (0.0%) 134 

United 
Kingdom 

 
 
 
 
 
 
 
 

HCC 
 

<65 2334 (55.5%) 1695 (40.3%) 96 (2.3%) 80 (1.9%) 4205 
65-74 2317 (58.5%) 1456 (36.7%) 100 (2.5%) 96 (2.4%) 3963 
75+ 2867 (64.7%) 1355 (30.6%) 78 (1.8%) 132 (3.0%) 4432 

iCCA 
<65 378 (18.9%) 1244 (62.2%) 349 (17.4%) 29 (1.5%) 2000 

65-74 819 (34.0%) 1227 (51.0%) 319 (13.3%) 41 (1.7%) 2407 
75+ 2895 (64.9%) 1225 (27.5%) 210 (4.7%) 131 (2.9%) 4461 

Other 
<65 188 (44.2%) 193 (45.4%) 29 (6.8%) 15 (3.5%) 425 

65-74 202 (50.1%) 148 (36.7%) 36 (8.9%) 17 (4.2%) 403 
75+ 495 (70.0%) 144 (20.4%) 25 (3.5%) 43 (6.1%) 707 

Unspecified 
<65 197 (76.1%) 35 (13.5%) 3 (1.2%) 24 (9.3%) 259 

65-74 246 (75.7%) 47 (14.5%) 3 (0.9%) 29 (8.9%) 325 
75+ 684 (87.8%) 45 (5.8%) 2 (0.3%) 48 (6.2%) 779 

1 Hepatocellular carcinomas (HCC): ICD-O morphology codes 8170 through 8175 and topography code C22.0, Intrahepatic 
Cholangiocarcinomas (iCCA): morphology codes (8050, 8140, 8141, 8160, 8161, 8260, 8440, 8480-8500, 8570-8572) and 
topography code C22.1,  Other Specified: all other specific morphology codes, and Unspecified: no morphology information 
available (including morphology code 8000). 
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Table 3: Number of cases identified and included for the survival analysis for the 2010-2014 calendar period of diagnosis by 
country and histological subtype. 

   Exclusions  Histological subtype3 

Country Cases 
identified 

Total 
cases 

for 
analysis 

DCO1/autopsy 
cases 

Other 
exclusions2 

 Hepatocellular 
carcinoma 

 

Intrahepatic 
Cholangio-
carcinoma 

Other 
Specified     

Unspecified  

Australia 6286 5940 
134  

(2.1%) 
212  

(3.4%) 
 3837  

(64.6%) 
1321 

(22.2%) 
181 

(3.0%) 
601  

(10.1%) 

Canada 11632 11064 
48  

(0.4%) 
520  

(4.5%) 
 7355 

 (66.5%) 
2688 

(24.3%) 
592 

(5.4%) 
429  

(3.9%) 

Denmark 2008 1942 
26 

 (1.3%) 
40  

(2.0%) 
 742 

 (38.2%) 
354  

(18.2%) 
134 

(6.9%) 
712  

(36.7%) 

Ireland 920 895 
2 

 (0.2%) 
23  

(2.5%) 
 330 

 (36.9%) 
198 

 (22.1%) 37 (4.1%) 
330  

(36.9%) 

New Zealand 1470 1431 
0  

(0.0%) 
39 

 (2.7%) 
 1013 

 (70.8%) 
374  

(26.1%) 14 (1.0%) 
30  

(2.1%) 

Norway 1104 1050 
21  

(1.9%) 
33  

(3.0%) 
 511  

(48.7%) 
279  

(26.6%) 39 (3.7%) 
221  

(21.0%) 
United 
Kingdom 26330 24366 

933  
(3.5%) 

1031 
(3.9%) 

 12600  
(51.7%) 

8868 
(36.4%) 

1535 
(6.3%) 

1363  
(5.6%) 

1 Death Certificate Only (DCO) 

2 Other exclusions included age<15, age>99, being a second or higher order liver tumour in the same individual, or invalid 
or inconsistent dates. 

3 Hepatocellular carcinomas (HCC): ICD-O morphology codes 8170 through 8175 and topography code C22.0, Intrahepatic 
Cholangiocarcinomas (iCCA): morphology codes (8050, 8140, 8141, 8160, 8161, 8260, 8440, 8480-8500, 8570-8572) and 
topography code C22.1, Other Specified: all other specific morphology codes, and Unspecified: no morphology information 
available (including morphology code 8000). 
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