
LETTERS TO THE EDITOR

Comment on "Associations Between
Tea and Cancer Risk in Two
Umbrella Reviews"

Dear Editor:

With great interest we read the article entitled “Tea con-
sumption and risk of cancer: an umbrella review and
meta-analysis of observational studies” by Kim et al. (1).
Currently, a lot of misleading, unnecessary, and conflicted
meta-analyses and systematic reviews have been published.
Therefore, an umbrella review is needed to systematically
collect and integrate data, evaluate information on all clinical
outcomes, and provide an expanded view of the evidence
(2, 3). We appreciate the efforts made by the authors to
assess the epidemiological support for cancer outcomes being
associated with tea consumption using an umbrella review.
Previously, we conducted an umbrella review assessing the
association between tea consumption and multiple health
outcomes, in which we also assessed the cancer risk related
to tea consumption (4).

In the present umbrella review, 64 observational studies
with 25 types of cancer outcomes were included. In our
previous umbrella review, 68 meta-analyses with 21 types of
cancer outcomes were identified. In both umbrella reviews,
high consumption of tea was related to reduced risks of
biliary tract cancer, leukemia, oral cancer, ovarian cancer,
and thyroid cancer, and when considering the types of
tea, high consumption of green tea was associated with
reduced risks of breast cancer, endometrial cancer, and liver
cancer. Additionally, the present umbrella review by Kim
et al. identified the protective role of tea against gastric
cancer and lung cancer, and of green tea against colorectal
cancer. However, only the negative association between tea
consumption and risk of oral cancer was supported by
convincing evidence. Our previous umbrella review also
assessed the association between tea consumption and cancer
mortality and found that consumption of black tea could
reduce the risk of cancer mortality significantly (HR: 0.79;
95% CI: 0.65, 0.97) (5).

However, our previous umbrella review suggested that
when the temperature of the tea consumed was >55–
60°C, the associations become harmful for gastric (6) and
esophageal cancer (7). Similarly, drinking very hot tea
(>60°C) was significantly associated with an increased risk
of esophageal cancer (HR: 1.62; 95% CI: 1.15, 2.22) from a
cohort during an average 10 y of follow-up (8). The mech-
anism might be the impairment of barrier function of the

esophageal epithelium by thermal injury, the inflammatory
process associated with chronic irritation of the esophageal
mucosa by hyperthermia, and mutations like higher rates
of transitions of somatic G to A in CpG dinucleotides of
the Tp53 gene, which were related to nitric oxide synthase
activity (9).

In conclusion, although current evidence has suggested
the protective role of tea for several cancers, we do not
recommend that individuals consume very hot tea.
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Reply to Yi M et al.

Dear Editor:

We deeply appreciate the interest and considerate comments
of Yi et al. regarding our article entitled “Tea consumption
and risk of cancer: an umbrella review and meta-analysis of
observational studies,” which was published in November
2020 in this Journal (1, 2). Also, we appreciate that Yi
and the team emphasized the importance of the research
design of umbrella reviews and conducted a similar review
on the effects of tea consumption on several diseases other
than cancer (3). Similar to their study, we summarized the
outcomes from the previousmeta-analyses on the association
between tea consumption and the risk of cancer, and
combined all the individual studies, and reanalyzed them,
drawing the final outcomes with the predefined level of
evidence (2).

Yi et al. commented that the risk of upper gastrointestinal
tract cancer (esophageal cancer and gastric cancer) associ-
ated with tea consumption should be evaluated considering
the temperature of the tea (1). Our team agrees that this
is a critical comment because the carcinogenic risk of
thermal injury to the upper gastrointestinal tract, such as the
esophagus, is well known and information on temperature
should be taken into account. Several studies suggest that
drinking high-temperature beverages can cause squamous
cell carcinoma of the esophagus or stomach by inducing
inflammatory processes or damaging the barrier of these
organs (4, 5). The authors of the individual meta-analyses
on the association between these types of cancer have also
commented that there is a need to consider the temperature
effect to elucidate the true effect (6, 7).

For example, the World Cancer Research Fund Net-
work/American Institute for Cancer Research reports have
stated that drinking maté increases the risk of esophageal
cancer (risk estimate: 1.16; 95% CI: 1.07, 1.25); that was
graded as “probable” evidence (8). They attributed the risk
to the high temperature of maté but failed to give a similar
conclusion with other nonalcoholic drinks including coffee
and tea. Our fundamental problem is the scarcity of studies
on how high tea temperature affects cancer risk, while it is
also unclear whether other hot drinks such as coffee can
equally be carcinogenic due to high temperature.

In the case of esophageal cancer, unlike the other umbrella
review that included only 1 study on the association between

tea consumption and cancer risk, we included 3 eligible
studies to derive the final result. We also separated the study
design used in meta-analyses by case-control studies and
cohort studies, which can broaden the reader’s perspective to
understand the association. Six meta-analyses from 3 studies
were finally included for umbrella review and reanalysis.
Of 6 meta-analyses, 1 meta-analysis of case-control studies
conducted by Zheng et al. (6) was statistically significant,
whereas others showed nonsignificant results. However,
these outcomes should be carefully interpreted for 2 reasons:
1) the statistically significant meta-analysis only includes
the case-control studies, which are subject to unknown
biases; and 2) not all of the results from the individual
studies considered the temperature effect. Because the high
temperature has the opposite effect to the tea on the risk
of cancer, the anticarcinogenic effect of tea might be rather
underestimated. In spite of these limitations, by integrating
all the individual studies, we presented the most updated
meta-analyses on the risk of cancer and tea consumption, but
we did not evaluate temperature as a confounder, partially
due to lack of sufficient data.

In conclusion, as Yi et al. suggested, a temperature effect
on the association between tea consumption and cancer risk
cannot be concluded by our findings but remains plausible.
This underlines the need for further studies to provide more
conclusive evidence.
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