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Editorial
NAFLD and cancer: More cause for concern?
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Non-alcoholic fatty liver disease (NAFLD) is likely to become the
most prevalent liver disease in many countries,1,2 yet clinicians
are struggling to determine exactly why they should care about
NAFLD. Is it merely a bystander – a manifestation of the meta-
bolic syndrome resulting in cardiovascular disease – or is it a
liver disease in its own right?3

In their cohort study from the Republic of Korea, Kim et al.
present convincing data that patients with NAFLD, without
cirrhosis, have a substantially (over 15-fold) higher incidence
of hepatocellular carcinoma (HCC); that men with NAFLD have
a 2-fold higher incidence of colorectal cancer; and that women
with NAFLD have a 1.9-fold higher incidence of breast cancer.4

These estimates were based on 14 incident cases of HCC, 76
incident cases of colorectal cancer, and 91 incident cases of
breast cancer.

The study was based on a cohort of 25,947 subjects who had
a health check-up in a tertiary hospital in Korea between
September 2004 and December 2005, and were followed-up
to the end of 2015. Therefore, it includes a comparable reference
population, since diagnostic ascertainment was similar in the
entire cohort, unlike earlier studies which used general popula-
tion controls.5 Moreover, participants with or without NAFLD
were likely comparable with respect to several characteristics,
such as job situation, socioeconomic status, and environmental
exposures. All participants went through the same examina-
tions for liver conditions. As many as 33.6% of the participants
had NAFLD, and these NAFLD patients also had a higher body
mass index, fasting glucose, LDL cholesterol, and triglyceride,
as well as a higher prevalence of hypertension and diabetes,
highlighting the fact that NAFLD is a manifestation of the meta-
bolic syndrome.

These syndromic characteristics call into question whether
NAFLD caused cancer development, or if cancer development
was a result of the metabolic syndrome. When Kim et al. con-
trolled for confounding by age, gender, smoking status, diabetes,
hypertension, GGT, LDL cholesterol, HDL cholesterol, and
triglycerides, the hazard ratio for HCC for patients with vs. with-
out NAFLD fell from 25 to 17. Surprisingly, the same effect
reduction was seen when they controlled for gender and age
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alone. In any case, an over 15-fold excess rate of HCC (and a
lower confidence limit >2) indicates that NAFLD has a direct,
causal effect on liver cancer, likely and largely due to its inflam-
matory status in the liver tissue. This conclusion is supported by
the fact that the effects of diabetes, obesity, and hypertension –
with relative risks in the order of two to four6–9 – are too weak
to fully explain the strong association between NAFLD and HCC.
In short, there are systemic mechanisms related to the meta-
bolic syndrome, which partly account for the huge increase in
liver cancer risk among patients with NAFLD, but the key mech-
anism remains the inflammatory status induced by NAFLD on
the liver. Thus, the relation between NAFLD and HCC can be
considered causal, although given the wide confidence interval
(CI) from 2 to over 100 – it remains poorly quantified.

Inference on the twofold excess rates of male colorectal and
female breast cancer is more difficult. Colorectal cancer is
related to diabetes, abdominal obesity (more common in men
than in women), and hence to the metabolic syndrome.10–12

Consequently, after confounder adjustment the hazard ratio
for colorectal cancer for both sexes combined decreased from
2.04 to 1.45. This leaves open the issue that confounding from
components of the metabolic syndrome could explain the asso-
ciation between NAFLD and colorectal cancer. In addition, the
absence of association in women (the hazard ratio was 0.63 in
females, based on 23 cases vs. 53 in males), and hence the lack
of significant association between NAFLD and colorectal cancer
in both sexes combined (HR 1.45, 95% CI 0.88–2.38) leaves any
inference on causality open to discussion.

In contrast, adjustment for components of the metabolic syn-
drome had little effect on the hazard ratio estimates for breast
cancer. This is expected, since diabetes has a limited, or no,
effect on breast cancer development, and the key component
of the metabolic syndrome associated with breast cancer is
being overweight in post-menopause.13,14 In stratified analyses,
the association of NAFLD with breast cancer was restricted to
non-obese women (BMI <25 kg/m2). Kim et al. argue that, in
those women, NAFLD has the same carcinogenic effect as obe-
sity. That might be true, and can be tested. Presently, it remains
uncertain whether NAFLD is a distinct cause of breast cancer.

Kim et al. used ultrasound to diagnose NAFLD. This adds
validity to their report and is consistent with European Associ-
ation for the Study of the Liver (EASL) clinical practice guideli-
nes,15 which further recommend that patients with abnormal
liver enzymes and/or medium or high risk of fibrosis, according
to the NAFLD fibrosis score or fibrosis-4 scores, should be
referred to a specialist for a full workup. Kim et al. did find that,
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among patients with NAFLD, those with the higher fibrosis
scores had a higher incidence of HCC, but not a significantly
increased incidence of colorectal or breast cancer. Similarly,
moderate to severe steatosis detected on ultrasound was
directly related to the development of HCC only. While confirm-
ing the association and the pathogenic mechanism of NAFLD
with HCC, the lack of a dose-effect relationship between mark-
ers of disease severity and rates of breast and colorectal cancer
casts additional doubt on the causal effect of NAFLD on these
cancer sites. It would have been a helpful addition to the paper
if Kim et al. had compared the three groups defined by the EASL
guidelines: i) abnormal liver enzymes, or steatosis and medium/
high fibrosis score; ii) steatosis, normal liver enzymes, and low
fibrosis score; and iii) no steatosis and normal liver enzymes.
Such an analysis could have validated the diagnostic flowchart
presented in the EASL guidelines.15

Should we screen patients with NAFLD for HCC? Well, we do
not have to understand exactly what causes HCC in patients
with NAFLD, as long as they are at increased risk, which they
certainly are. Still the answer is undefined, given the current
body of evidence, and this is consistent with current EASL and
American Association for the Study of Liver Diseases guide-
lines.15,16 Randomized controlled trials are necessary to deter-
mine whether screening reduces mortality in patients with
NAFLD.

What is the risk of HCC in patients with NAFLD? The analysis
gives the incidence rate of HCC among subjects with NAFLD (23
per 100,000 person-years), and among those without NAFLD
(0.9 per 100,000 person-years). The very large confidence inter-
val around the corresponding incidence rate ratio reflects the
low number of HCC cases in the cohort (14 in the NAFLD and
no NAFLD groups combined). In addition, it is impossible to esti-
mate the risk of HCC without knowing the rate of death without
HCC, the competing outcome in Kim et al.’s analyses.17 It is pos-
sible, likely in fact, that Kim et al.’s patients with NAFLD have a
higher rate of death without HCC than their non-NAFLD coun-
terparts because of their higher prevalence of smoking, diabetes,
high LDL cholesterol, etc. If so, the higher rates of colorectal
cancer and breast cancer in NAFLD patients might not result
in higher risks of those cancers.18 For HCC, the difference in rates
is so great that the absolute risk of HCC is likely be greater, too.
However, it would have strengthened Kim et al.’s study
considerably to have data on mortality without cancer.

Thus, it is now clear that patients with NAFLD have an
increased risk of HCC, but their relative and absolute risk
remains imprecisely quantified. It is unclear whether NAFLD
increases the risk of colorectal cancer among men, and even less
clear whether it increases the risk of breast cancer among
women. Having more detailed patient data, such as data from
liver biopsies, would have been helpful for narrowing down
the subset of NAFLD patients who are at the greatest risk of
developing HCC, and for clarifying the associations between
NAFLD and colorectal and breast cancer. It would also have been
helpful to supplement the baseline characteristics with data
demonstrating how those characteristics changed during the
follow-up. Importantly, despite the strong association between
NAFLD and HCC development, it is unclear whether we should
offer HCC surveillance to patients with NAFLD – a randomized
trial should be conducted first.

Still, despite several open issues, the Korean cohort study by
Kim et al. (1) provides relevant and valid information on the
association between NAFLD and cancer risk, and evidence of
Journal of Hepatology
its strong association with HCC. This may well become more rel-
evant as a major cause of HCC in the future, considering our
increasing control of HBV and HCV infections (i.e. the historic
major causes of HCC) on a global population level.19,20
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