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ABSTRACT

Several studies suggest an inverse relationship between coffee intake and risk of hepatocellular
carcinoma (HCC), but the association between green tea intake and the risk of HCC is still
inconclusive. We performed a meta-analysis of observational studies to clarify the association.
We identified eligible studies published from January 1, 1992, to February 28, 2022, by
searching PubMed, Web of Science, and EMBASE. A total of 32 studies were included in the
meta-analysis. Among them, 21 studies involving 2,492,625 participants and 5980 cases of
HCC reported coffee intake, 18 studies involving 1,481,647 participants and 6985 cases of
HCC reported green tea intake, and seven studies reported both coffee intake and green
tea intake. The results showed that a higher coffee (RR = 0.53; 95% Cl: 0.47-0.59; 12=0.0%;
Pheterogeneity = 0.634) or green tea (RR = 0.80; 95% Cl: 0.67-0.95; 12=72.30%; Pheterogeneity
< 0.001) intake may be associated with a lower risk of HCC. The same results were observed
in both cohort and case-control subgroups. Our findings suggest that drinking coffee or
green tea may be a potentially effective approach for the prevention or mitigation of HCC,
but this still needs to be confirmed by further well-designed observational studies and
clinical experimental research.
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Introduction in Asia, with China accounting for 47% of the world’s
burden. In recent years, HCC incidence and mortality
have been rising rapidly in the US and Europe, which
may be partly due to the prevalence of obesity and
diabetes (6).

Coffee and green tea are consumed in many parts
of the world. Tea is the world’s most popular drink
other than plain water, with more than two billion
cups consumed every day, followed by coffee (7, 8).
According to the level of fermentation, tea can be

Hepatocellular carcinoma (HCC) is the most common
primary liver malignancy and is a major public health
concern around the world (1). Liver cancer is the
sixth most common type of cancer and the third
leading cause of cancer-related death worldwide, and
its incidence is increasing globally (2). According to
the World Health Organization, more than one million
patients will die from liver cancer by 2030 (3). HCC

usually occurs in the context of oxidative stress and
inflammation and is caused by chronic hepatitis B or
C virus (HBV or HCV) infection, nonalcoholic fatty
liver disease (NAFLD), aflatoxin exposure, excess alco-
hol consumption, smoking, and metabolic diseases
such as obesity and diabetes (4, 5). The highest inci-
dence of HCC is reported in East Asia and Africa,
and approximately 72% of all liver cancer cases occur

mainly classified as three major types: green tea
(non-fermented), black tea (fermented) and oolong
tea (half-fermented). Among them, green tea contains
a much higher level of polyphenols known as cate-
chins, which have been shown to have anticarcino-
genic effects (9). A major polyphenol of green tea,
epigallocatechi-3-gallate (EGCG), has generated inter-
est for its anti-tumor effects (10). EGCG has been
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shown to suppress the proliferation of liver cancer
cells In Vitro (11). However, the molecular mecha-
nisms of the chemopreventive effects of green tea are
still uncertain. Drinking coffee or green tea is a sig-
nificant component of daily life for some people.
However, several epidemiological studies have shown
varying results on the association between coffee or
green tea intake and HCC risk (9-12). Some studies
have shown a protective association between coffee
or green tea intake and HCC, but others have found
no such association (10, 13-16). Tanaka et al. evalu-
ated the relationship between coffee and green tea
intake and the risk of HCC in a meta-analysis in 2019
(17), and the re sults suggested that coffee intake was
associated with a lower risk of HCC (RR = 0.72; 95%
CI: 0.66-0.79). Green tea intake had no significant
association with HCC risk (RR = 0.99; 95% CI: 0.97-
1.01) in the high vs. low/no categories of green tea
intake. Although many studies have shown an inverse
relationship between coffee intake and HCC, the
potential role of coffee and green tea intake in liver
cancer prevention is still inconclusive. Therefore, we
provide a comprehensive, up-to-date assessment of
the relationship between coffee or green tea intake
and HCC risk in the present meta-analysis.

Material and Methods

This study was registered (registration number:
CRD42022313227) with the PROSPERO database
before March 28, 2022 (https://www.crd.york.ac.uk/
PROSPERO). The relevant literature search was con-
ducted in the PubMed, Web of Science, and EMBASE
databases from January 1, 1992, to March 28, 2022.
We searched for observational studies examining the
associations between coffee or green tea intake and
HCC risk, and the search strategies are included in
Supplemental material 1. Furthermore, we reviewed
the references in the identified articles to identify
more relevant studies. Our search was restricted to
full-length articles published in English.

Selection Criteria

The inclusion criteria for this meta-analysis were as
follows: 1) research in the form of cohort studies or
case—control studies; 2) studies in which the exposure
factor was coffee or green tea and included the terms
caffeine or Coffea or chicory or coffee or green teas;
3) studies in which the outcome event was HCC (or
primary liver cancer) incidence or mortality; 4) stud-
ies in which the relative risks (RRs), odds ratios

(ORs), or hazard ratios (HRs) with their correspond-
ing 95% confidence interval (Cis) were provided or
could be calculated from the data presented in the
articles; and 5) animal studies, reviews, abstracts, com-
mentaries, editorials, letters, duplicate studies, and
unpublished studies were excluded. If one study was
reported repeatedly, the publication with the longest
follow-up time was used in the present meta-analysis.

Data Extraction

After removing duplicates, all abstracts and titles were
filtered independently by two reviewers (JC Yu and
D Liang) to remove irrelevant articles. We downloaded
and read the full texts of the potential studies related
to the selection criteria to incorporate systematic
reviews. Two independent investigators (JC Yu and
FD Zhou) extracted data from the included articles.
Extracted data included the first author’s name, year
of publication, country or region in which the study
was conducted, follow-up time, number of cases (or
death cases), sample size, exposure measurement,
comparison of intake levels, and confounders adjusted
for in the models. The accuracy of the data was fur-
ther confirmed by another investigator (T Wang).

Quality Assessment

Two investigators (JC YU and ZX LIU) independently
assessed the methodological quality of the included stud-
ies and scored each study using the 9-point Newcastle
Ottawa scale (NOS). The NOS is divided into three major
domains, including selection, comparison, and outcome,
accounting for four points, two points, and three points,
respectively. Each included study was assessed according
to the NOS and classified into low-, medium-, and
high-quality studies (0-3, 4-6, 7-9, respectively) (18, 19).
Any differences in the evaluation were resolved through
discussion to achieve consensus, which was ultimately
confirmed by another investigator (W] Chen).

Statistical Methods

Stata/SE15.0ne and Revman5.3 software were used
for data analysis, and RRs, ORs, or HRs and their
corresponding 95% ClIs were extracted from each
study for the meta-analysis. Given the differences in
exposure categories in the original studies, we obtained
a summary estimate by comparing the RRs of the
highest coffee or green tea intake categories with those
of the lowest categories. The fixed-effects model and
random-effects model were adopted to pool RRs, and
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inverse variance was used in the random-effects mod-
els or fixed-effects model. Heterogeneity between
studies was assessed using the Q and I?* statistics. For
the I? values, 25%, 50%, and 75% represented low,
medium, and high levels of heterogeneity, respectively,
while an I* >50% represented substantial heterogeneity.
Subgroup analyses were performed according to study
design, region, quality score, sex, and frequency to
explore the sources of heterogeneity. Meta-regression
was also used to explore the heterogeneity. Sensitivity
analysis was performed to explore whether the inclu-
sion of a study had a substantial impact on the results.
A funnel chart was used to qualitatively evaluate pub-
lication bias. Egger’s test and Begg’s test were used to
quantitatively evaluate publication bias, with P<0.05
indicating statistical significance.

Results
Search Results

We collected 2,542 records by searching the following
three databases: PubMed, Web of Science, and
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EMBASE. After layers of screening, 21 cohort studies
and 11 case-control studies met the inclusion criteria
and were included in the meta-analysis. A flowchart
of the literature search is presented in Figure 1.

Study Characteristics

Tables 1 and 2 present the characteristics of each
study. Among the 32 studies, six were conducted in
Europe, 22 were conducted in Asia, and three were
conducted in the United States. After integrating all
studies, a total of 2,492,625 participants and 5,980
HCC cases with coffee intake and a total of 1,481,647
participants and 6,985 HCC cases with green tea
intake were included in our meta-analysis. Most of
the literature quality scores were > 7, while 12 studies
had a quality score of < 6, and no low-quality articles
were found. The median scores were 6.45 for case-
control studies and 6.95 for cohort studies. Most stud-
ies adjusted for potential confounding factors,
including age, sex, alcohol consumption, smoking
status, history of diabetes, etc.

Duplicates excluded(n=1016)

- Excluded by abstracts and title
o review (n=147)

Records after removing animal related
experiment(n=526 )

Did not report meat consumption as an exposure(n=5)

Excluded by full-text article review(n=15)
Abstracts or reviews or editorials (n=8)

Without enough information on outcomes(n=2)

Potential articles in PubMed(n=806)
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Figure 1. Flow diagram for the selection of studies.
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Overall Meta-Analysis of the Effect of Coffee and
Green Tea Intake on HCC Risk

Twenty-one studies investigated the association
between coffee intake and HCC risk, including
thirteen cohort studies (10, 13-15, 28, 40, 41, 44,
48-51) and eight case-control studies (18-23, 26,
43). No heterogeneity was observed (Q=17.23;
I°=0.00%; Table 3), so the fixed-effects model was
chosen for analysis. We found that a higher coffee
intake was associated with a lower risk of HCC
(RR = 0.53; 95% CI: 0.47-0.5% Py cogencity=0-634:
Figure 2A). The association between green tea
intake and HCC risk was evaluated in eighteen
studies, with fourteen cohort studies (9-12, 14-16,
24, 27, 34, 35, 48, 50) and four case—control studies
included (19, 25, 29, 36). Considering the moderate
heterogeneity (Q=61.38; 1?=72.30%; Table 3), the
random-effects model was chosen to analyze the
association, and the results indicated that a higher
intake of green tea was associated with a lower
risk of HCC (RR = 0.80; 95% CI: 0.67-0.95;

Pheterogeneity<0'001; Figure 2B)

Subgroup Analysis

The results of the subgroup analysis (Table 3) sug-
gested that a higher coffee intake was associated with
a lower risk of HCC among case—control studies (RR
= 0.57; 95% CI: 0.49-0.67; I’=0.0%; Pyqierogencity=0-659)
and cohort studies (RR = 0.48; 95% CI: 0.41-0.57;
I=0.0%; Phejerogeneiy=0-606). Regarding green tea intake,
subgroup analyses suggested a decreased HCC risk in
both case-control (RR = 0.55; 95% CI: 0.25, 1.20;
°=92.00%; Ppererogencity<0-001) and cohort studies (RR
= 0.89; 95% CI: 0.77-1.03; ’=44.10%; Py erogencity=0-039).
In the subgroup analysis of different regions (Table
3), a lower risk of HCC was found among Asian
populations (RR = 0.54; 95% CI: 0.47-0.63; 1*=0.0%;
P cterogencity=0-897) and European/American populations
(RR = 0.51; 95% CI: 0.43-0.61; I12=25.90%;
Pieterogeneity=0-205) with coffee intake. Subgroup anal-
ysis of green tea intake suggested a significant effect
in Chinese populations (RR = 0.66; 95% CI: 0.39-0.92;
=82.10%; Phererogencity<0-001), which indicated that a
higher green tea intake was associated with a
lower risk of HCC but not in Japanese populations

Table 3. Subgroup analysis for the association between coffee or green tea intake and the risk of HCC.

Heterogeneity Model
Analysis No. of studies RR(95%Cl) X2 12 P
Coffee 21 0.53(0.47, 0.59) 17.23 0.00% 0.634 F
Study design
Case-control 8 0.57(0.49, 0.67) 5.00 0.00% 0.659 F
Cohort 13 0.48(0.41, 0.57) 10.11 0.00% 0.606 F
Region
Asian 1 0.54(0.47, 0.63) 4.91 0.00% 0.897 F
Europe/USA 10 0.51(0.43, 0.61) 12.13 25.90% 0.205 F
Quality score
<7 8 0.58(0.47, 0.72) 4.21 0.00% 0.755 F
>7 13 0.51(0.45, 1.10) 12.23 1.80% 0.428 F
Sex
Men 5 0.42(0.30, 0.58) 2.76 0.00% 0.599 F
Women 4 0.60(0.33, 1.01) 0.94 0.00% 0.815 F
Frequency
>0-<1cups/day 1 0.78(0.60, 1.00) 42.69 76.60% <0.001 F
1-<2 cups/day 12 0.73(0.56, 0.94) 68.83 84.30% <0.001 F
2-<3 cups/day 9 0.72(0.62, 0.83) 11.60 31.00% 0.170 F
> 3 cups/day 13 0.52(0.42, 0.63) 21.11 43.10% 0.049 F
Green tea 18 0.80(0.67, 0.95) 61.38 72.30% <0.001 R
Study design
Case-control 4 0.55(0.25, 1.20) 37.40 92.00% <0.001 R
Cohort 14 0.89(0.77, 1.03) 23.26 44.10% 0.039 R
Region
China 7 0.60(0.39, 0.92) 33.45 82.10% <0.001 R
Japan 9 0.97(0.81, 1.16) 15.91 49.70% 0.044 R
Quality score
<7 8 0.73(0.49, 1.08) 38.87 82.00% <0.001 R
>7 10 0.85(0.71, 1.03) 2247 60.00% 0.007 R
Sex
Men 5 0.89(0.79, 1.00) 3.41 0.00% 0.492 R
Women 5 0.76(0.57, 1.01) 6.07 34.10% 0.194 R
Frequency
0-<2 cups/day 8 0.98(0.78, 1.25) 9.84 28.80% 0.198 R
2-<4 cups/day 1 1.01(0.85, 1.19) 15.00 33.20% 0.133 R
>4 cups/day 12 0.79(0.64, 0.96) 22.07 50.20% 0.024 R

No: number; RR: relative risk; R: the random-effects model; F: the fixed-effects model.
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Figure 2. Forest plots of coffee or green tea intake and the risk of HCC.

(RR = 0.97; 95% CI: 0.81-1.16; I1?=49.70%;
Picterogeneity=0-044). In terms of different intake fre-
quencies of coffee or green tea, a substantial associ-
ation was found in coffee intake frequencies of 1 to
<2 cups/day (RR = 0.73; 95% CI: 0.56-0.94; 1°=84.30%;
Piererogeneity<0-001), 2 to <3 cups/day (RR = 0.72; 95%
CL: 0.62-0.83; =31.00%; Py cqerogencity<0-001), and > 3
cups/day (RR = 0.52, 95% CI: 0.42-0.63; 1*=43.10%;
P cterogeneity=0-049). For green tea, subgroup analysis of
frequency suggested a significant association between
green tea intake and HCC risk at > 4 cups/day (RR
= 0.79; 95% CI: 0.64-0.96; ’=50.20%; Pycsogencity=0-024).
Subgroup analysis results based on different quality
scores and sexes are shown in Table 3.

Meta-Regression Analysis

We conducted a meta-regression analysis on coffee
intake and HCC risk and observed that design, region,
quality score, and sex were not related to the hetero-
geneity (P=0.157, 0.665, 0.366, 0.329, respectively,
Supplemental Figure 1), but frequency (P=0.024,
Supplemental Figure 1) was associated with the het-
erogeneity. When the meta-regression analysis was
based on green tea intake and HCC risk, the study
design, region, quality score, sex, and frequency were
not related to the heterogeneity (P=0.115, 0.079,
0.728, 0.348, 0.154, respectively, Supplemental
Figure 2).

Sensitivity Analysis

To test the stability of the association and possible
sources of statistical heterogeneity, sensitivity analyses
were conducted on coffee intake and HCC risk by
excluding studies one by one. After any one of the
studies was excluded, the pooled RRs (95% ClIs) fluc-
tuated between 0.51 (95% CI: 0.45-0.59) and 0.55
(95% CI: 0.49-0.61), which was essentially consistent

with the pooled RRs of the nonexcluded studies. This
suggests that the results of this study were stable and
reliable. Similarly, we conducted sensitivity analyses
on tea intake and HCC risk. The results showed that
the pooled risk estimates changed significantly, rang-
ing from 0.72 (95% CI: 0.58-0.89) to 0.81 (95% CI:
0.68-0.97), which indicated that the overall RR was
not substantially influenced by the individual studies.

Publication Bias Analysis

When we analyzed coffee intake and HCC risk, we
found evidence of publication bias by Egger’s test
(P=0.002), Begg’s test (P=0.023), and visual inspec-
tion of the funnel plot, as shown in Figure 3. There
may be publication bias in the reporting of the results
on green tea consumption and HCC risk according
to Begg’s test (P=0.063), although the funnel plot
(Figure 3) was visually symmetrical and Egger’s test
indicated no publication bias (P=0.215).

Discussion

At present, most of the evidence of the correlation
between coffee or green tea intake and HCC is mainly
based on epidemiological studies, and randomized
controlled trial studies have not been conducted.
Therefore, this meta-analysis only included observa-
tional studies. The associations of coffee and green
tea intake with HCC risk were systematically inves-
tigated. Our meta-analysis included a large sample
size (2,492,685 participants and 5,980 HCC cases for
coffee intake; 1,481,647 participants and 6,985 HCC
cases for tea intake), participants from a wide variety
of populations (Asia and Europe/USA), and a long
time span (from 1992 to 2022), which enhanced the
statistical power to detect possible associations. We
also conducted meta-regression analyses and subgroup
analyses to identify potential sources of heterogeneity,


https://doi.org/10.1080/01635581.2023.2178949
https://doi.org/10.1080/01635581.2023.2178949
https://doi.org/10.1080/01635581.2023.2178949
https://doi.org/10.1080/01635581.2023.2178949

1304 J.YUETAL.

A Funnel plot with pseudo 95% confidence limits B Funnel plot with pseudo 95% confidence limits

o o

7% 7
7/ \ 4 N
- \ / \
7 \ 7 PN
L 4 ® \ / N d
/ \ ’ °
v \ / \
/ o\ o, ° N
/
O ’ ° \ o ’ ]
4 ° AN / > %
e / =
£ / oo \ = ®, ‘e ° o
= o %o \ = / ° \
o ] L] »: o 4 \
d / RS o e AN
@ ’ R ® L3 \ @ ’ e \
/ \ ’ \
< % ° & \ - / \
/ \ / \
/ \ / \
/ \ ;e \
Vs ° o \ / \
o L L] » s \
/ \ / \
/ \ o \
/ \ / \
/ ° .
© 4 © 4
2 1.5 1 0 1.5 -1 5 1

Inhr

Figure 3. Funnel plots of coffee or green tea intake and the risk of HCC.

thus providing updated comprehensive quantitative
evidence of the association between coffee or green
tea intake and HCC risk. The present study found
that a higher intake of coffee or green tea was asso-
ciated with a lower risk of HCC. A coffee intake of
>1 cups/day showed statistical significance with a
lower risk of HCC compared to not drinking coffee.
A green tea intake of >4 cups/day showed statistical
significance with a lower risk of HCC compared to
not drinking green tea.

Our results are consistent with some previous
meta-analyses (8, 47). A previous meta-analysis also
reported similar results for coffee intake and liver
cancer risk, with a pooled RR of 0.64 (95% CI: 0.52-
0.78) in eight cohorts and 0.56 (95% CI: 0.42-0.75)
in eight case—control studies (9). Another meta-analysis
reported that the summary RR for the highest intake
(>5 cups/day) of green tea on liver cancer incidence
compared with not drinking green tea was 0.62 (95%
CI: 0.49-0.79) (47). Previous studies evaluated the
correlation between coffee intake and the risk of HCC
only in European and Japanese populations (30, 31).
However, in the present meta-analysis, we included
research on Asian, American, and European popula-
tions, which is the first comprehensive analysis of
the relationship between coffee intake and HCC risk.
In the subgroup analysis, we stratified by study
design, region, quality score, sex, and frequency. We
found some interesting phenomena. For coffee intake,
when subgroup analyses were based on sex, the ben-
efit of coffee intake on HCC risk was found in men,
but not in women. However, this result was derived
from only five studies with a small number of cases,
so we could not draw a firm conclusion. In the sub-
group analysis of frequency, a more obvious inverse
association between coffee intake and HCC risk was
found for a coffee intake frequency of =3 cups/day
(RR = 0.52; 95% CI: 0.42-0.63) than for a frequency
of 2 to <3 cups/day (RR = 0.72; 95% CI: 0.62-0.83),
which was similar to an Italian case-control study

(18). For green tea, when the subgroup analysis was
based on region, green tea intake reduced the HCC
risk in the Chinese population, but not in the
Japanese population. The results are consistent with
those of a previous meta-analysis (47). Differences
in the preparation of green tea (steaming in Japan
and dry roasting in China) can influence the type
and amount of bioactive compounds in green tea,
which affects their function to some extent (47). In
the subgroup analysis of frequency, we found that a
green tea intake frequency of 24 cups/day could
reduce the risk of HCC, which was similar to a pre-
vious study (16).

A protective effect of coffee consumption on liver
cancer is biologically plausible. coffee is a complex
brew containing hundreds of biologically active com-
pounds, including caffeine, chlorogenic acid, and
diterpenes (32, 33). These compounds possess anti-
oxidant, anti-inflammatory, antifibrotic, and anticar-
cinogenic properties, which may explain why coffee
drinkers have lower rates of chronic liver disease
(CLD), including fibrosis, cirrhosis, and HCC (37).
Caffeine is a major component of coffee, and some
animal-based studies reported that caffeine levels in
coffee extracts were inversely related to liver injury
(38, 39). Another population-based study in the
United States showed that a higher intake of coffee,
especially caffeine, was associated with a lower prev-
alence of abnormal alanine aminotransferase activity
(42), which is a marker of liver injury. Green tea is
mainly consumed in Asian countries, such as China
and Japan, and drinking green tea has become cultural
practice and even a way of life in some parts of China
(45, 46). The main chemical constituents of green tea
are polyphenols, of which the primary constituents
are catechins, which have been shown to have anti-
mutagenic, antigenotoxic, and anticarcinogenic activ-
ities (47). Several In Vitro and animal studies have
supported the possibility that green tea has preventive
effects against HCC (9, 11). However, high doses of



epigallocatechin gallate may cause toxicity in humans,
and some research in mice has indicated the hepato-
toxic effects of high-dose EGCG, which are attributed
to increased markers of oxidative stress, including
hepatic lipid peroxidation and plasma 8-isoprostane
(52-55). Therefore, the association between green tea
intake and the risk of HCC needs to be explored in
future studies.

This meta-analysis study has several limitations.
First, all the included studies were observational stud-
ies, which are susceptible to bias and confounding,
so we cannot infer causation. Cohort studies are more
reliable and robust than case-control studies because
cohort studies are comparatively free from recall bias,
selection bias, and information bias. In some case-
control studies, cases and controls were mostly iden-
tified from hospital or clinical records, which may
not be representative of all HCC cases. Second, the
included participants estimated coffee or tea intake
by selecting from a list of defined categories in food
frequency questionnaires or self-administered ques-
tionnaires, and different categories may have influ-
enced the participants’ responses. There may have
been differences in the cup size, caffeine content,
preparation process, etc. Third, we retrieved articles
that met our requirements from multiple databases,
but some of eligible studies may have been missed.
Each study adjusted for different factors. Many stud-
ies were adjusted for age, sex, BMI, smoking status,
and alcohol consumption, but adjustments were not
made for some critical confounders, such as HBV/
HCV status, diabetes mellitus, and dietary energy
intake (56). All these factors will affect our results
to some extent. Hepatitis virus infection, the strongest
risk factor for hepatocellular carcinoma, was not con-
sidered in most of the large cohort studies, which
could greatly influence the summary RRs. If individ-
uals with hepatitis virus infection tend to reduce their
coffee consumption for some reason, this could pro-
duce a spurious protective association between coffee
or green tea intake and HCC risk. Errors can also
be made by pooling studies that adjusted for dietary
energy intake with those that did not. Finally, because
the publication selection was based on articles pub-
lished in English and the number of relevant studies
was relatively small, the data sources were not bal-
anced. There are few data from the USA and
European countries, and significant publication bias
existed. Heterogeneity was observed when we assessed
the association of coffee or green tea intake and HCC
risk, which might have overstated the association
between coffee or green tea intake and the risk of
HCC. A plausible source of the heterogeneity in the
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results lies in the fact that the studies included in
the meta-analysis differed in their approaches to mea-
sure coffee intake, follow-up cohort members, and
identify cases of HCC. However, only a few factors
were analyzed to explore the source of heterogeneity
in the meta-regression and subgroup analyses, and
some factors, such as BMI and dietary energy intake,
were not included due to insufficient data. Moreover,
in the subgroup analysis of sex, considering the small
sample size and that the point estimate is strongly
inversely related, the result may be biased, which is
one of the limitations of this study.

The strengths of our meta-analysis are that we per-
formed a much more comprehensive search between
coffee or green tea intake and HCC risk and incorpo-
rated new publications and more subgroup analyses.
Unlike previous meta-analyses, we also conducted
meta-regression analysis to explore the heterogeneity.

In conclusion, the present study provided strong
evidence that a higher level of coffee or green tea
intake was associated with a lower risk of HCC. The
findings of this meta-analysis indicated an inverse
association between high coffee intake and HCC risk
in men and an inverse association between high green
tea intake and HCC risk in Chinese populations. Due
to the limited available data, further large well-designed
prospective studies should be performed to confirm
the results.
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