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Alcohol-related liver disease 
Alcohol and alcohol abuse is responsible for 

an estimated 30% of global incident cases of HCC 
and is expected to increase.1–3 A meta-analysis of 
19 cohort studies found a dose-response relation-
ship between alcohol consumption and the risk 
of HCC.4–6 Another meta-analysis of 19 prospec-
tive studies estimated an increased risk of 16% of 
HCC with alcohol consumption of three or more 
drinks per day, and a 22% increase with six or 
more drinks per day.7,8 There is further evidence 
of an increased rate of HCC with alcohol consump-
tion as low as 10g per day, relative to no consump-
tion.9,10 Moreover, evidence suggests that alcohol 
in conjunction with HBV and HCV has an additive 
synergistic effect on HCC risk.1,7 

Chronic and sustained alcohol intake drives 
hepatocarcinogenesis by altering the architecture 
and functional capacity of the liver (steatosis, ste-
atohepatitis, and cirrhosis) thereby generating a 
carcinogenic tissue microenvironment.3,5 A piv-
otal pathophysiological factor implicated is oxi-
dative stress, secondary to the production of ROS 
derived from alcohol metabolism, inflammation, 
and iron metabolism.3 

Alcohol and hepatocellular carcinoma 
among Māori 

The 2020/2021 New Zealand Health Survey 
shows that 20% of the population have hazard-
ous drinking patterns (alcohol consumption that 
indicates a high risk of mental or physical dam-
age).11 Māori (33%) had a higher rate of hazardous 
drinking compared to NZ European/Other (21%).11 
However, the largest published study analysing 
the differences in patterns of alcohol consumption 
between Māori and non-Māori involving 6,926 
Māori participants and 37,904 non-Māori demon-
strated that Māori are less likely to drink alcohol, 
drink less often but consume a larger amount 
on one drinking occasion when compared with 
non-Māori.12 Thus, the average alcohol consump-
tion per day overall is similar between Māori and 
non-Māori 12. These results are consistent with the 
2013/14 New Zealand Health Survey which found 
that non-Māori were more likely to have con-
sumed alcohol four or more times a week in the 
past year (RR 0.60) compared to Māori. However, 

of those who have consumed alcohol in the past 
year, Māori were more likely than non-Māori to 
have consumed a large amount of alcohol at least 
weekly (RR 1.75).13 

A New Zealand study conducted over 24 years 
(1981–2004) found that 40% of individuals with 
HCC also had documented heavy alcohol use. 
Heavy alcohol use was similarly common for both 
Māori and non-Māori.14 Based on available evi-
dence, it appears unlikely that the strong dispar-
ities in liver cancer incidence observed between 
Māori and non-Māori in New Zealand is driven by 
differences in alcohol-related liver disease.

Non-alcohol-related liver disease
Non-alcohol fatty liver disease (NAFLD) is con-

sidered to be the hepatic manifestation of obe-
sity, metabolic syndrome, and diabetes. It is the 
fourth most common aetiology of HCC15–20 with 
the global prevalence forecasted to increase 
from 83 million (2015) to 101 million (2030).21 It is 
becoming the most common liver disease contrib-
uting to hepatocarcinogenesis in developed coun-
tries.22 However, it should be noted that the RR of 
NAFLD-related HCC is not comparable to the RR of 
HBV-HCC and HCV-HCC.7 

The hallmark of NAFLD is triglyceride build-up 
in which sustained accumulation can lead to the 
development of HCC occurring as a sequential 
pathophysiological process; steatosis, steatohepa-
titis, fibrosis, cirrhosis, and eventually HCC.16 The 
NAFLD-carcinogenic environment is promoted by 
sustained cycles of hepatocellular destruction and 
compensatory proliferation as a response to met-
abolic and oxidative toxicity, pathological inflam-
matory response, altered immune response, and 
altered endocrine/adipokine signalling.23,24 

Non-alcohol-related liver disease and 
hepatocellular carcinoma among Māori 

In New Zealand, the prevalence of NAFLD is 
13%25 with no existing data on the prevalence of 
NAFLD in Māori, or HCC attributable to NAFLD. 
Overall, the burden of obesity, metabolic syn-
drome, and diabetes is higher in Māori compared 
to non-Māori.26,27 Although there is no data to 
demonstrate the prevalence of NAFLD induced 
HCC in Māori, we may infer that the increased 
exposure for NAFLD clinical risk factors may con-

Appendix 1: Non-hepatitis risk factors for hepatocellular carcinoma (HCC).
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fer an increased incidence of NAFLD-HCC among 
Māori compared to non-Māori. 

Other causes of hepatocellular 
carcinoma 
Aflatoxin and hepatocellular carcinoma

Aflatoxin is a mycotoxin produced by the Asper-
gillus fungus found in contaminated food such as 
groundnuts, tree nuts, and corn stored in damp, 
warm environments.2,7 It has been estimated that 
25,000–155,000 cases of HCC worldwide may be 
attributable to aflatoxin exposure, primarily in 
those regions where it is mostly found (sub-Sa-
haran Africa, Southeast Asia and China).28 AFB1, 
the most potent aflatoxin, is classed as a group 1 
human carcinogen by the International Agency for 
Research on Cancer29 and increases HCC risk by 
four-fold.7,22 AFB1 has shown to have a synergistic 
association when combined with HBV, increasing 
HCC risk by sixty-fold compared to persons with 
neither risk factor.7,30,31 There are concerns aris-
ing around the impact of climate change (driving 
increasing temperatures) and increased levels of 
aflatoxin.28 It is expected that aflatoxin levels are 
to become more frequent in the future.28,32 

A New Zealand Ministry for Primary Industries 
assessment determined that the overall popula-
tion is exposed to low levels of aflatoxin compared 
to the international average. It was determined 
that liver cancer attributed to AFB1 would be less 
than 0.1 per year, thus indicating that dietary afla-
toxin exposure is an insignificant contributor to 
HCC in New Zealand.33 There is insufficient infor-
mation available on aflatoxin exposure in Māori, 
although due to the insignificant AFB1 levels in 
New Zealand, it is unlikely that AFB1 exposure 
is an important contributor to the increased HCC 
incidence in this population. 

Smoking and hepatocellular carcinoma 
Tobacco smoking is responsible for 13% of 

global HCC cases.9,34 The European Prospective 
Investigation into Cancer and Nutrition (EPIC) 
cohort with more than 4.4 million person-years 
of follow-up found that smoking has a RR of 4.55 
for HCC, while a meta-analysis found an RR of 1.5 
in smokers compared to non-smokers and an RR 
of 1.12 for previous smokers. The large RR vari-
ation can likely be explained by differences in 
study designs and exposure to smoking.35,32 Smok-
ing and tobacco exposure have also been shown 

to accelerate disease progression in other HCC-re-
lated diseases such as HBV and HCV infection.35 

In New Zealand, the prevalence of adult daily 
smokers is 13% (2018/2019) of which 31% are 
Māori.36 There is insufficient information on the 
prevalence of smoking and tobacco exposure 
attributable to hepatocarcinogenesis in Māori; 
however, due to increased smoking rates, we 
may be able to assume that smoking contributes 
to increased HCC prevalence in Māori. Further 
research is required to understand the extent to 
which smoking is a contributing driver of inequi-
ties in HCC incidence for Māori.

Helicobacter Pylori and hepatocellular 
carcinoma 

Approximately 50% of the global population 
has been infected with the bacterium Helicobacter 
Pylori (H. Pylori).37 Although principally associ-
ated with stomach cancer, several studies have 
found an association between H. pylori and HCC. 
A meta-analysis found the OR for the association 
between H. pylori infection and risk for HCC was 
13.6.37,38 By contrast, several high-quality studies 
have found a negative correlation between H. 
pylori and HCC, and evidence on the direct car-
cinogenic effect of H. pylori on hepatocytes has yet 
to be found.37 Thus, as of yet, it is unclear whether 
H. pylori infections are unlikely to contribute to 
hepatocarcinogenesis. 

Despite contrasting studies on the association 
of H. pylori infections and HCC, it is known that 
Māori have a greater prevalence of H. pylori infec-
tion (35%) compared to NZ Europeans (18%).39 If 
the association of H. pylori induced HCC were to 
be proven, we can assume that it would dispro-
portionately affect Māori compared to non-Māori. 

The “other” other causes of 
hepatocellular carcinoma 

Several studies have found an association 
between exposures other than those listed above 
and HCC. Some compounds/chemicals such as 
aristolochic acid,22 areca nut (nitrosamines), 
betel leaves (safrole), vinyl chloride, and dichlo-
rodiphenyltrichloroethane have been shown to 
increase the risk of HCC. Other studies have linked 
groundwater contaminants, organic solvents to 
hepatotoxicity.2 However, given the insufficient 
body of evidence supporting these exposures and 
HCC, it is likely that these are not important con-
tributors towards HCC for Māori. 
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