Supplement 2. Overview of human studies on the role of lycopene in cancer prevention

Reference Cancer Year Country  Study design Population Endpoint Outcome Finding
size
[84] Any cancer 2020 USA Observation 22,835 Cancer mortality Positive The beneficial effect of lycopene was confirmed regardless of
age or body mass.
[92] Bladder cancer 1989 USA Observation 25,802 Retrospective incidence Positive The lycopene level was lower among the cases with cancers at
of bladder cancer in 12- a borderline level of significance.
year follow-up
[59] Breast cancer 2005 USA Observation 1,076 Incidence of breast Negative Neither higher dietary nor plasma lycopene levels were
cancer in women without associated with a reduced risk of breast cancer.
prevalent cancer in 9.9-
year follow-up
[70] Cervical cancer 1996 USA Observation 235 Retrospective incidence Positive The mean plasma levels of carotenoids (beta-carotene,
of cervical cancer lycopene and canthaxanthin) and alpha-tocopherol were
significantly lower in women with cervical intra-epithelial
neoplasia and cervical cancer.
[74] Colorectal 2006 Australia  Observation 1,442 Retrospective incidence Negative Lycopene was not associated with colorectal cancer risk.
cancer of colorectal cancer
[8'9] Different 2009 Finland Observation 997 Incidence of any cancerin  Inconclusive The higher circulating concentrations of lycopene may
cancers, men in 12.6-year follow- contribute to the lower risk of cancer, with the exception of
including up prostate cancer.
prostate
cancer
[82] Gastric cancer 2022 Vietnam  Observation 226 Retrospective incidence Positive Both trans-lycopene and B-cryptoxanthin intake showed a
of stomach cancer strong protective effect against stomach cancer regardless of
H. pylori status.
[66] Head and neck 2020 USA Observation 23 Features of head and Positive The group of head and neck cancer survivors with high

cancer

neck cancer survivors:
DNA methylation profiles
in leukocytes;
physiological, clinical and
lifestyle parameters
related to inflammation
(including lycopene
levels)

circulating lycopene levels also had significant differential
methylation of transcriptional and translational regulators
and genes in the T-cell receptor signalling pathway, including
hypermethylation of the CD40 ligand (CD40LG) and Tec
protein tyrosine kinase and hypomethylation of CD8A.
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Lycopene supplement use was not associated with lung
cancer risk. The use of individual lycopene supplements was
associated with a 71% reduced risk for men but a 74% higher
risk for women, but these associations were not statistically
significant.

There were no significant associations between serum
micronutrient levels and the risk of subsequent skin cancer.

Lycopene was inversely associated with mortality in oral
cavity, pharynx or larynx cancer.

Lycopene, provided mainly by tomatoes, was associated with
a 31% reduction in pancreatic cancer risk among men.

Selenium and lycopene supplementation does not influence
prostate cancer incidence.

Consumption of canned and cooked tomatoes may reduce the
risk of prostate cancer.

Lycopene lowered the levels of pyruvate, which the
Mendelian randomisation analysis suggests may be causally
related to reduced prostate cancer risk.

Lycopene intake does not affect prostate cancer risk.

Tomato sauce consumption may play a role in reducing
prostate cancers that harbour TMPRSS2:ERG.
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Sufficient lycopene intake from daily food could serve as a
protector against prostate cancer, but such an association was
observed only in non-Hispanic white men.

The prostate cancer risk declined with increasing
consumptions of lycopene, a-carotene, B-carotene, B-
cryptoxanthin, lutein and zeaxanthin.

Dietary intake of lycopene was associated with reduced risk of
lethal prostate cancer and with a lesser degree of
angiogenesis in the tumour.

Intake of green tea and lycopene reduced the risk of prostate
cancer in Chinese men. The two substances have a stronger
preventive effect together than separately.

Greater lycopene or tomato product consumption does not
protect from prostate cancer.

Lycopene was inversely associated with prostate cancer risk,
particularly for aggressive disease. Serum lycopene
concentrations were significantly lower in blacks than in
whites.

Serum protein thiol levels, which reflect DNA repair capacity,
were significantly lower among the cancer patients with lower
lycopene levels.

The serum concentrations of folate, lycopene, B-carotene and
vitamins A and E had no associations with subsequent
development of prostate cancer.

Frequent consumption of tomato products was associated
with a lower risk of prostate cancer.

Lycopene and other carotenoids were unrelated to prostate
cancer.



[37] Prostate 2001 USA Observation 197 Retrospective incidence Positive The study confirmed the inverse associations between
cancer of prostate cancer lycopene, other carotenoids (e.g. zeaxanthin, lutein and beta-
cryptoxanthin) and prostate cancer.
[20] Prostate 1999 USA Observation 1,872 Incidence of prostate Positive The results confirmed the inverse association of lycopene and
cancer cancer in healthy men in prostate cancer, particularly for aggressive cancer and for
13-year follow-up men not consuming beta-carotene supplements.
[40] Prostate 2014 Italy Intervention: 32 Progression of high-grade  Negative The study showed no overall benefits from lycopene
cancer 20-25 mg/day of prostatic intra-epithelial supplementation.
lycopene for 6 neoplasia to prostate
months cancer in 6-month follow-
up
[31] Prostate 2007 USA Intervention: 81 Serum PSA and lycopene Negative The lycopene-induced PSA lowering was transient.
cancer 30 mg/day of
lycopene for 4
months
[38] Prostate 2006 USA Observation 251 Retrospective incidence Inconclusive The association between lycopene and prostate cancer is
cancer of prostate cancer complex and may be modified by other antioxidants and by
depending on the XRCC1 the XRCC1 genotype (DNA repair genes).
genotype, lycopene
intake and plasma alpha-
tocopherol and beta-
carotene levels
[67] Upper 2000 Uruguay  Observation 729 Retrospective incidence Positive The food group composed of raw tomato and tomato-rich
aerodigestive of upper aerodigestive foods and lycopene itself showed a strong inverse association
tract (oral tract cancers with upper aerodigestive tract cancers.
cavity,
pharynx,
larynx,
oesophageal
cancer)
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