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Introduction: One of the most common cancers in the world is colorectal cancer (CRC). Various studies yielded
contradictory findings about the relationship between triglyceride-glucose (TyG) index and colorectal neoplasm.
Therefore, this study aims to investigate the correlation between TyG index and colorectal neoplasm through
systematic review and meta-analysis.

Materials and Methods: The following databases were searched until January 1, 2025: Cochrane, ProQuest,
Embase, Web of Science, PubMed, and Google Scholar. Statistical analysis was performed with STATA 14, and P
< 0.05 indicated significance of the tests.

Results: Increased TyG index increased the risk of colorectal (OR: 1.25, 95% Cl: 1.16, 1.33), colon (OR: 1.11,
95% Cl: 1.04, 1.19), and rectal (OR: 1.21, 95% ClI: 1.11, 1.32) cancers. Compared to the Q1, the Q2 of TyG index
(OR:1.10, 95% Cl: 1.03, 1.18), the Q3 (OR: 1.27, 95% Cl: 1.07, 1.50) and the Q4 (OR: 1.41, 95% CI: 1.12, 1.77)
increased the risk of CRC (CRC). Similarly, the following increased the risk of CRC: increased TyG index in men
(OR:1.30,95% Cl: 1.16, 1.45), women (OR: 1.23, 95% Cl: 1.12, 1.36), individuals aged 50 to 59 (OR: 1.19, 95%
Cl: 1.11, 1.28), people aged 60 to 69 (OR: 1.64, 95% Cl: 1.12, 2.38), in Korea (OR: 1.11, 95% ClI: 1.06, 1.16),
China (OR: 1.36, 95% ClI: 1.23, 1.49), Japan (OR: 1.38, 95% Cl: 1, 1.91), in cohort studies (OR: 1.21, 95% Cl:
1.11, 1.33) and in a case-control study (OR: 1.30, 95% Cl: 1.14, 1.48).

Conclusion: Increased TyG index raised the risk of rectal, colorectal, and colon neoplasms, since men were at
higher risk of CRC than women. Our study showed, the higher the TyG index level and the older the participants,
resulted in the higher the risk of CRC.

Registration: This study has been compiled based on the PRISMA checklist, and its protocol was registered on the
PROSPERO (ID: CRD42025634667) and Research Registry (UIN: reviewregistry1942) websites.

Introduction

Colorectal cancer (CRC) and colorectal
adenoma are colorectal neoplasms that place a
remarkable economic burden on governments

consumption (8), and physical inactivity (9).
There are some etiological factors common
between metabolic syndrome and insulin
resistance. This connection has resulted

(1). Colorectal adenoma is usually regarded
as a precursor lesion for most CRCs (2,3).
Likewise, CRC is the third most common
cancer worldwide (4). It is also responsible for
more than 10% of all neoplasm cases all over
the world (5). According to the World Health
Organization (WHO) GLOBOCAN database,
more than 1.9 million new cases of CRC were
diagnosed, 930,000 deaths from CRC were
estimated to have occurred in 2020 (6), and
the incidence of CRC and its mortality rate is
predicted to increase significantly by 2040 (6).
This cancer has many risk factors, including
metabolic syndrome, alcohol consumption,
obesity, hypertension (7), red meat

in the hypothesis that there might be a
relationship between the triglyceride-glucose
(TyG) index and CRC (10). The TyG index
is calculated by testing fasting blood sugar
and fasting triglycerides and is a biomarker
of insulin resistance (11).

On the one hand, different studies have
produced various findings concerning the
relationship between the TyG index and CRC
risk. Certain studies have shown that the
second quartile (Q2) of the TyG index does
not increase the risk of CRC compared to the
quartile 1 (Q1) (12-14). On the other hand,
some other studies have indicated that a high
TyG index increases the risk of CRC (15-17).
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Key point

The rising triglyceride-glucose (TyG) index intensified the risk of
colorectal cancer (CRC) by 25%, colon cancer by 11%, and rectal
cancer by 21%. Additionally, compared to the first quartile, other
quartiles raised the risk of CRC; the second quartile of TyG index
(10%), the third quartile (27%), and the fourth quartile (41%). On the
other hand, the surging TyG index boosted the risk of CRC by 19% in
the age group 50 to 59 years, 64% in the age group 60 to 69 years,
11% in Korea, 36% in China, 38% in Japan, 30% in men, and 23%
in women.

Considering the contradictory results of previous studies,
the present research sought to provide thorough and up-
to-date results — was the first to examine the relationship
between TyG index and CRC risk through a systematic
review and meta-analysis.

Materials and Methods

The protocol for this research was registered on the
PROSPERO (International Prospective Register of
Systematic Reviews) and research registry websites. The
PRISMA checklist was used to prepare the above protocols
(18).

Search strategy

The authors searched the Cochrane, Web of Science,
PubMed, ProQuest, Embase, and Google Scholar
databases with no language or time filters until January
1, 2025. Medical Subject Headings (MeSH) words and
operators (AND, OR) were utilized for the search, and the
reference lists of primary studies were manually screened.
This was the search strategy in the Web of Science
database: Colorectal Neoplasms OR Colorectal Tumor OR
Colorectal Cancer (All Fields) AND Triglyceride-glucose
index OR TyG index (All Fields).

PECO components

o Population: Studies that evaluated the correlation
between the TyG index and CRC.

o Exposure: TyG index.

o Comparison: Healthy individuals.

o Outcomes: correlation between the TyG index and the
risk of colorectal, colon, and rectal cancers.

Inclusion criteria
e  Observational studies that examined the correlation
between the TyG index and the risk of CRC.

Exclusion criteria

o  Studies of low quality,

o Letters to the editor,

o Studies that did not provide the necessary data for
data analysis,

o Preprints or repetitive studies,

o  Studiesthat were published as abstracts in conferences,

o  Studies whose full text was not accessible.

Quality assessment

The authors assessed the quality of researches, making
use of the Newcastle Ottawa Scale, which conducted a
scoring method that ranged from 0 to 10, with a score of 0
indicating the lowest quality and a score of 10 showing the
highest quality. The cut-off point of this instrument was a
score of 6 (19).

Data extraction

The researchers extracted the data which included; the
name of research authors, measurement indexes (odds
ratio [OR] and hazard ratio [HR)), the type of studies,
time, place, and duration of studies, sample sizes, the age
of their participants, the level of TyG indexes, relationship
between TyG index and risk of colon, colorectal, and rectal
cancers with its upper and lower limits, etc.

Statistical analysis

For each study, the logarithm of OR and HR were
calculated, and then the results of all studies were
combined for analysis. To assess heterogeneity, the I* index
was employed. For low-heterogeneity, the fixed effects
model was applied, and for high heterogeneity, the random
effects model was capitalized on. Moreover, subgroup
analysis was run to examine the correlation between TyG
index and CRC risk with the variables of TyG index level,
study type, age, and location. Finally, data analysis was
performed with STATA 14 software, with a significance
level of P<0.05.

Results

In total, 198 articles were searched, of which 101 were
duplicates. The abstracts of the remaining 97 articles were
evaluated, and 9 articles having full text were excluded.
This left 88 studies, of which 38 articles were excluded
because they lacked the data required for analysis. Of the
remaining 50 articles, 42 more were excluded based on
other exclusion standards, leaving 6 articles (Figure 1).

In this meta-analysis, six observational studies (five
cohort studies and one case-control research) were
reviewed, and in total data of 459855 individuals were
included in it (Table 1).

As displayed in Figure 2, increasing TyG index
heightened the risk of CRC (OR: 1.25,95% CI: 1.16, 1.33).
Subgroup analysis depicted that the Q2 of TyG index (OR:
1.10, 95% CI: 1.03, 1.18), the Q3 (OR: 1.27, 95% CL: 1.07,
1.50) and the Q4 (OR: 1.41, 95% CI: 1.12, 1.77) raised the
risk of CRC compared to the Q1 (Figure 3).

The rising TyG index in the age group 50 to 59 years
(OR: 1.19,95% CI: 1.11, 1.28) and 60 to 69 years (OR: 1.64,
95% CI: 1.12, 2.38) raised the risk of CRC (Figure 4).

The increasing TyG index in Korea (OR: 1.11, 95% CI:
1.06, 1.16), China (OR: 1.36, 95% CI: 1.23, 1.49) and Japan
(OR: 1.38, 95% CI: 1, 1.91) heightened the risk of CRC
(Figure 5).

The surging TyG index in cohort studies (OR: 1.21, 95%
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Figure 1. The PRISMA flowchart of study selection.

Table 1. Summary of data extracted from the reviewed articles

Association between TyG index and

Type of Mean age :
Author, year  Index Country z{;d Duration of study ~ Sample size ) ear)g TyG level colorectal neoplasm risk
Y Y OR/HR Low limit  Up limit
77345 59 Q2 1.08 1 1.16
Son M, 2024
(16) HR Korea Cohort From 2009 to 2010 78955 59.4 Q3 1.1 1.02 1.19
79228 59.1 Q4 1.16 1.07 1.25
Total 1.26 1.04 1.54
Zhu Z, 2024 Q2 1.36 0.96 1.91
! OR China Cohort 2008-2023 1538 60.5
(13) Q3 1.52 1.02 2.25
Q4 3.36 1.44 7.73
Kityo A, 2024 Between 2004 and
HR Korea Cohort 98800 53.2 Total 1.28 1.12 1.46
(17) 2013
Total 1.23 1.08 1.41
Han M, 2022 1,2016 to D Q2 1.21 0.96 1.52
an OR China  Case-control Jan o bec 2409 57.18
(12) 31,2019 Q3 1.31 1.04 1.65
Q4 1.38 1.09 1.73
Total 1.21 1.08 1.36
LiuT, 2022 bet 1 2006 Q2 1.13 0.88 1.46
u HR  China  Cohort ST 93659 51.44
(14) and Oct 2007 Q3 1.43 1.12 1.83
Q4 1.53 1.2 1.93
OkamuraT, From Jan 1st in 2004
' HR Cohort 27921 45.7 Total 1.38 1 1.91
2020 (15) Japan OO 40 Dec 315t in 2016 ot

NR: Not reported; HR: Hazard ratio; OR: odds ratio; TyG index: Triglyceride-glucose index; Q2: Quartile 2; Q3: Quartile 3; Q4: Quartile 4.
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Author (Country)

Liu T, 2022 (China)

Han M, 2022 (China)
Zhu Z, 2024 (China)
Kityo A, 2024 (Korea)
Okamura T, 2020 (Japan)

Overall, DL (f = 0.0%, p = 0.933)

%
exp(b) (95% Cl) Weight

1.21 (1.08, 1.36) 33.61
1.23(1.08, 1.41) 25.12
1.26 (1.04, 1.53) 11.59
1.28 (1.12, 1.46) 25.41
1.38(1.00,1.91) 427
1.25 (1.16, 1.33)100.00

5

NOTE: Weights are from random-effects model

N

Figure 2. Forest plot showing the relationship between TyG index and risk

of CRC.

TyG level and Author (Country)

Quartile 2

Son M, 2024 (Korea)
Liu T, 2022 (China)
Han M, 2022 (China)
Zhu Z, 2024 (China)

Subgroup, DL (I2 =0.0%, p = 0.495)

Quartile 3

Son M, 2024 (Korea)
Han M, 2022 (China)
Liu T, 2022 (China)
Zhu Z, 2024 (China)

Subgroup, DL (I2 =59.7%, p = 0.059)

Quartile 4

Son M, 2024 (Korea)
Han M, 2022 (China)
Liu T, 2022 (China)
Zhu Z, 2024 (China)

Subgroup, DL (I* = 74.5%, p = 0.008)

Heterogeneity between groups: p = 0.058

i

T

%
exp(b) (95% Cl)Weight

1.08 (1.00, 1.16)80.85
1.13(0.88,1.46) 6.95
1.21(0.96, 1.52) 8.43
1.36 (0.96,1.92) 3.76
1.10 (1.0, 1.18)100.00

1.10 (1.02, 1.19)40.79
1.31(1.04, 1.65)23.98
1.43(1.12,1.83)22.60
1.52 (1.02, 2.26) 12.63
1.27 (1.07, 1.50)100.00

1.16 (1.07,1.25)37.73
1.38 (1.10, 1.74) 28.21
1.53 (1.21,1.94)27.75

————+——— 3.36 (1.45,7.78) 6.30

1.41 (1.12,1.77100.00

T
125

1

NOTE: Weights and between-subgroup heterogeneity test are from random-effects model

Figure 3. Forest plot showing the relationship between TyG index and risk of

CRC by level of TyG.

age group and Author (TyG level)

50-59

Son M, 2024 (Quartile 2)
Son M, 2024 (Quartile 3)
Liu T, 2022 (Quartile 2)
Son M, 2024 (Quartile 4)
Han M, 2022 (Quartile 2)
Han M, 2022 (Quartile 3)
Han M, 2022 (Quartile 4)
Liu T, 2022 (Quartile 3)
Liu T, 2022 (Quartile 4)

Subgroup, DL (IZ =51.4%, p = 0.036)

60-69

Zhu Z, 2024 (Quartile 2)
Zhu Z, 2024 (Quartile 3)
Zhu Z, 2024 (Quartile 4)

Subgroup, DL (IZ =47.6%, p=0.148)

Heterogeneity between groups: p = 0.103

2

ST

%
exp(b) (95% Cl) Weight

1.08 (1.00, 1.16) 20.67
1.10 (1.02,1.19) 2029
1.13(0.88,1.46)  5.87
1.16 (1.07,1.25) 20.20
1.21(0.96,152) 6.81
1.31(1.04,1.65)  6.77
1.38(1.10,1.74)  6.76
1.43(1.12,1.83)  6.16
153 (1.21,1.94)  6.48
1.19 (1.11, 1.28) 100.00

1.36 (0.96, 1.92) 44.62
1.52(1.02,2.26) 39.80
3.36 (1.45,7.78) 15.58
1.64 (1.12,2.38) 100.00

T
125
NOTE: Weights and b bgroup

1 8

ity test are from random-effects model

Figure 4. Forest plot showing the relationship between TyG index and risk of

CRC by age group.

CI: 1.11, 1.33) and in case-control studies (OR: 1.30, 95%
CIL: 1.14, 1.48), raised the risk of CRC (Figure 6).
Among individuals with a high TyG index, men (OR:
1.30, 95% CI: 1.16, 1.45) were at a higher risk of CRC than
women (OR: 1.23,95% CI: 1.12, 1.36) (Figures 7 and 8).
The surging TyG index intensified the risk of colon
cancer (OR: 1.11, 95% CI: 1.04, 1.19) and rectal cancer risk
(OR:1.21,95% CI: 1.11, 1.32) (Figures 9 and 10).
Meta-regression analysis indicated that the “correlation
between TyG index and CRC risk” was not significantly
related to the sample sizes (P=0.954) and the year of
research publication (P=0.846; Figures 11 and 12).
The publication bias plot depicted that there was no

Country and Author (TyG level)

Korea

Son M, 2024 (Quartile 2)
Son M, 2024 (Quartile 3)
Son M, 2024 (Quartile 4)

Subgroup, DL (I2 =0.0%, p = 0.405)

China

Liu T, 2022 (Quartile 2)
Han M, 2022 (Quartile 2)
Han M, 2022 (Quartile 3)
Zhu Z, 2024 (Quartile 2)
Han M, 2022 (Quartile 4)
Liu T, 2022 (Quartile 3)
Zhu Z, 2024 (Quartile 3)
Liu T, 2022 (Quartile 4)
Zhu Z, 2024 (Quartile 4)

Subgroup, DL (I2 =11.3%, p = 0.341)

Heterogeneity between groups: p = 0.000

RETIEE L

%
exp(b) (95% CI) Weight

1.08 (1.00, 1.16) 35.23
1.10(1.02, 1.19) 32.66
1.16 (1.07,1.25) 32.10
1.11(1.06, 1.16) 100.00

1.13(0.88,1.46) 12.79
1.21(0.96,1.52) 15.11
1.31(1.04,1.65) 15.00
1.36 (0.96,1.92) 7.37
1.38 (1.10,1.74) 14.98
1.43(1.12,1.83) 13.49
152(1.02,2.26) 5.67
153 (1.21,1.94) 1427
3.36 (1.45,7.78)  1.32
1.36 (1.23, 1.49) 100.00

T
125

1

NOTE: Weights and between-subgroup heterogeneity test are from random-effects model

Figure 5. Forest plot showing the relationship between TyG index and risk of

CRC by countries.

Type of Study and Author (TyG level)

Cohort

Son M, 2024 (Quartile 2)
Son M, 2024 (Quartile 3)
Liu T, 2022 (Quartile 2)
Son M, 2024 (Quartile 4)
Zhu Z, 2024 (Quartile 2)
Liu T, 2022 (Quartile 3)
Zhu Z, 2024 (Quartile 3)
Liu T, 2022 (Quartile 4)
Zhu Z, 2024 (Quartile 4)

Subgroup, DL (I2 =63.0%, p = 0.008)

Case-control

Han M, 2022 (Quartile 2)
Han M, 2022 (Quartile 3)
Han M, 2022 (Quartile 4)

Subgroup, DL (I* = 0.0%, p = 0.728)

Heterogeneity between groups: p = 0.417

<>+.H. o}{“*qn

%
exp(b) (95% Cl) Weight

1.08 (1.00,1.16) 21.32
1.10(1.02,1.19) 21.07
1.13(0.88,1.46)  8.31
1.16 (1.07,1.25) 21.02
1.36 (0.96,1.92) 5.31
143(1.12,1.83) 865
1.52(1.02,2.26) 4.23
153(1.21,1.94)  9.02
3.36 (1.45,7.78)  1.08
1.21 (1.11,1.33) 100.00

1.21(0.96,152) 3355
1.31(1.04,1.65) 33.25
1.38(1.10,1.74) 3320
1.30 (1.14, 1.48) 100.00

T
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NOTE: Weights and b bgroup
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Figure 6. Forest plot showing the relationship between TyG index and risk of

CRC by type of studies
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4.67 (129,1691)  0.61
1.23(1.12,1.36) 100.00
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Figure 7. Forest plot showing the relationship between TyG index and risk of
CRC in females

%

Author (TyG level) exp(b) (95% Cl) Weight

Liu T, 2022 (Quartile 2) —-- 1.08(0.82,1.42) 11.64
Son M, 2024 (Quartile 4) -~ 1.16 (1.05,1.28) 33.22
Kityo A, 2024 (Total) + 1.34(1.12,1.60) 20.30
Liu T, 2022 (Quartile 3) —_— 1.43(1.10,1.85) 12.60
Liu T, 2022 (Quartile 4) — 147 (1.14,1.90) 12.92
Zhu Z, 2024 (Quartile 2) —-— 153 (0.95,2.46)  4.70
Zhu Z, 2024 (Quartile 3) = 1.67(0.97,2.87) 3.70
Zhu Z, 2024 (Quartile 4) — 2.74(0.89,8.40)  0.93
Overall, DL (f = 31.9%, p = 0.174) 0 1.30 (1.16, 1.45) 100.00
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Figure 8. Forest plot showing the relationship between TyG index and risk of
CRC in males.

%

Author (TyG level) exp(b) (95% Cl)  Weight

Son M, 2024 (Quartile 2) ——0—:‘— 1.05(0.95,1.16)  28.77

Son M, 2024 (Quartile 3) + 1.09(0.99,1.20)  30.15

Son M, 2024 (Quartile 4) —:0— 1.12(1.01,1.24)  27.80

Kityo A, 2024 (Total) -%—0— 1.29(1.09,1.53)  13.28

Overall, DL (f = 31.8%, p = 0.221) <> 1.11(1.04,1.19)  100.00
T

T
6666667
NOTE: Weights are from random-effects model

o

Figure 9. Forest plot showing the relationship between TyG index and risk of
colon cancer.

such publication bias in this study (P=0.124). Therefore, it
can be concluded that the search of the reference lists was
carried out thoroughly and unbiasedly (Figure 13).

Discussion

The rising TyG index intensified the risk of CRC by
25%, colon cancer by 11%, and rectal cancer by 21%.
Additionally, compared to the QI, other quartiles raised
the risk of CRC; the second quartile of TyG index (10%),
the Q3 (27%), and the Q4 (41%). On the other hand, the
surging TyG index boosted the risk of CRC by 19% in the
age group 50 to 59 years, 64% in the age group 60 to 69
years, 11% in Korea, 36% in China, 38% in Japan, 30% in

Triglyceride glucose index and CRC

%

Author (TyG level) exp(b) (95% Cl)  Weight

Son M, 2024 (Quartile 2) _ 1.08(0.93,1.26)  27.31
Son M, 2024 (Quartile 3) _— 1.22(1.05,1.41)  28.70
Kityo A, 2024 (Total) ———+—————— 124(101,152) 1623

— e 132(114,153) 27.76
<> 121(1.11,1.32)  100.00

T
6666667 1 15
NOTE: Weights are from random-effects model

Son M, 2024 (Quartile 4)
Overall, DL (f = 14.4%, p = 0.320)

Figure 10. Forest plot showing the relationship between TyG index and risk
of rectal cancer.
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Figure 11. Meta-regression showing the relationship between TyG index and
risk of CRC with year
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Figure 12. Meta-regression showing the relationship between TyG index and
risk of CRC with the sample size.

men, and 23% in women.

A retrospective study was conducted by Han et al. Their
aimed was to examine the relation between TyG index
and plasma atherogenic index to predict CRC in patients
with no cardiovascular diseases. The findings revealed that
boosted levels of TyG index was associated with enlarged
risk of colorectal neoplasms (OR: 1.23, 95% CI: 1.08, 1.41)
(12). In the recent study by Okamura et al, elevated levels
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Begg's funnel plot with pseudo 95% confidence limits
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Figure 13. Publication bias diagram.

of TyG could predict CRC incidence (HR: 1.38, 95% CI:
1.00, 1.91) (15). According to the cohort study by Liu et al,
the risk of CRC was higher in third (HR: 1.36, 95% CI: 1.06,
1.76), and fourth (HR: 1.50, 95% CI: 1.19, 1.9) quartiles of
TyG index, compared to Q1 (14). Likewise, in Kityo and
Lee’s cohort study in South Korea, an increased TyG index
was associated by boosted CRC risk (HR: 1.28, 95% CI:
1.12-1.46), colon (HR:1.29, 95% CI:1.10, 1.54) and rectal
cancer (HR:1.24, 95% CI: 1.01, 1.52) (17). By combining
the findings of these observational studies, this study has
concluded that high levels of TyG index is a risk factor for
emergence of rectal, colorectal, and colon tumors. Thus,
the findings of this study were consistent with those of the
above-mentioned ones.

In the more recent US cohort study by Zha et al, the
results demonstrated that a raised TyG index (Q4 vs. Ql:
OR: 2.08, 95% CI: 1.01, 4.26) was related to an increased
risk of gastrointestinal cancers (20). Another cohort study
by Kim et al illustrated that the increasing TyG index was
correlated with the risk of increased gastric cancer (Q2
(OR =1.61), Q3 (OR = 2.18), and Q4 (OR = 2.36)) (21).
Likewise, in a prospective study by Yang et al, a high TyG
index was a risk factor for hepatic cancers in patients with
liver cirrhosis (OR: 2.60, 95% CI: 1.43, 4.70) (22). Our
findings were in line with those obtained in the above
studies, demonstrating that a high TyG index is a risk
factor for gastrointestinal cancers.

In the previous retrospective study by Yan et al in China,
a high TyG index (OR: 3.65, 95% CI: 2.46, 5.41) was
significantly associated with an increased risk of non-small
cell lung cancer (23). Similarly, in another retrospective
study by Zhou et al, the risk of prostate cancer was higher
in the highest quartile of TyG index (Q4) than in the
lowest quartile (Q1) (OR: 3.38, 95% CI: 1.51, 7.59) (24).
Furthermore, in a meta-analysis by Wang et al, high TyG
index increased the risk of cancers in comparison to low-
TyG (total effect size = 1.14, 95% CI: 1.08, 1.20) (25). In
addition to gastrointestinal cancers, high TyG index is
an independent predictor for other cancers. Hence, TyG
index, as an indicator for insulin resistance, can foretell the

occurrence of various cancers.

Conclusion

Increased TyG index was an important risk factor for
colorectal, colon, and rectal cancers. Male gender and
Japanese ethnicity were factors that aggravated the
incidence of CRC. However, it should be noted that only
one study was carried out in Japan. Additionally, the higher
the level of TyG index and the age of the individuals, the
higher the risk of CRC. Therefore, measurement of TyG
index is a good predictor of the incidence of this cancer,
since CRCs can be prevented by this reducing level. Given
the small number of reviewed studies, it is recommended
that future studies be conducted on this topic to increase
the generalizability of the results. Moreover, all of the
studies reviewed were carried out in Asia, hence further
studies in other continents are also recommended.

Limitations of the study

o  The number of studies included was limited, with all
studies conducted in Asia.

o Only one case-control study was carried out.

o Only one study focused on participants aged 40 to 49
years.

«  Most studies did not report the exact level of the TyG
index in participants, making it impossible to perform
a subgroup analysis based on TyG levels.

Authors’ contribution

Conceptualization: Rohollah Masumi.

Data curation: Rohollah Masumi, Diana Sarokhani.
Formal analysis: Diana Sarokhani.
Investigation: Kiavash Fekri.

Methodology: Rohollah Masumi, Kiavash Fekri.
Project administration: Kiavash Fekri.
Resources: Rohollah Masumi.

Software: Diana Sarokhani.

Supervision: Rohollah Masumi.

Validation: Diana Sarokhani.

Visualization: Kiavash Fekri.

Writing-original draft: All authors.
Writing-review & editing: All authors.

Conflicts of interest
The authors declare that they have no competing interests.

Ethical issues

This study has been compiled based on the PRISMA checklist,
and its protocol was registered on the PROSPERO website with
(ID: CRD42025634667) and Research Registry website (Unique
Identifying Number (UIN): reviewregistry1942). Besides, ethical
issues (including plagiarism, data fabrication, double publication)
have been completely observed by the author.

Funding/Support
None.

References

1. Atkin W, Wooldrage K, Brenner A, Martin J, Shah U, Perera S,
et al. Adenoma surveillance and colorectal cancer incidence:
a retrospective, multicentre, cohort study. Lancet Oncol.

Immunopathologia Persa Volume 12, Issue 1, 2026


https://www.crd.york.ac.uk/PROSPERO/view/CRD42025634667
https://researchregistry.knack.com/research-registry#registryofsystematicreviewsmeta-analyses/registryofsystematicreviewsmeta-analysesdetails/677bf41a3b26c50302d2cb6f/

2017;18:823-34. doi: 10.1016/S1470-2045(17)30187-0
Voutsinas J, Wilkens L, Franke A, Vogt T, Yokochi L, Decker R,
et al. Heterocyclic amine intake, smoking, cytochrome P450
1A2 and N-acetylation phenotypes, and risk of colorectal
adenoma in a multiethnic population. Gut. 2013;62:416-22.
doi: 10.1136/gutjnl-2011-300665

Bleijenberg A, van Leerdam M, Bargeman M, Koornstra J, van
Herwaarden Y, Spaander M, et al. Substantial and sustained
improvement of serrated polyp detection after a simple
educational intervention: results from a prospective controlled
trial. Gut. 2020;69:2150-8. doi: 10.1136/gutjnl-2019-319804
Siegel R, Miller K, Wagle N, Jemal A. Cancer statistics, 2023.
CA Cancer J Clin. 2023;73:17-48. doi: 10.3322/caac.21763
Sung H, Ferlay ], Siegel R, Laversanne M, Soerjomataram I,
Jemal A, et al. Global cancer statistics 2020: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers
in 185 countries. CA Cancer ] Clin. 2021;71:209-49. doi:
10.3322/caac.21660

Morgan E, Arnold M, Gini A, Lorenzoni V, Cabasag C,
Laversanne M, et al. Global burden of colorectal cancer
in 2020 and 2040: incidence and mortality estimates
from GLOBOCAN. Gut. 2023;72:338-44. doi: 10.1136/
gutjnl-2022-327736

O’Sullivan D, Sutherland R, Town S, Chow K, Fan J, Forbes
N, et al. Risk factors for early-onset colorectal cancer: a
systematic review and meta-analysis. Clin Gastroenterol
Hepatol. 2022;20:1229-40. doi: 10.1016/j.cgh.2021.01.037
Cross A, Ferrucci L, Risch A, Graubard B, Ward M, Park, et al.
A large prospective study of meat consumption and colorectal
cancer risk: an investigation of potential mechanisms
underlying this association. Cancer Res. 2010;70:2406-14.
doi: 10.1158/0008-5472.CAN-09-3929

Moore S, Lee |, Weiderpass E, Campbell P, Sampson J, Kitahara
C, et al. Association of leisure-time physical activity with risk
of 26 types of cancer in 1.44 million adults. JAMA Intern Med.
2016;176:816-25. doi: 10.1001/jamainternmed.2016.1548
Simental-Mendia L, Rodriguez-Mordn M, Guerrero-Romero F.
The product of fasting glucose and triglycerides as surrogate
for identifying insulin resistance in apparently healthy subjects.
Metab Syndr Relat Disord. 2008;6:299-304. doi: 10.1089/
met.2008.0034

Khan S, Sobia F, Niazi N, Manzoor S, Fazal N, Ahmad F.
Metabolic clustering of risk factors: evaluation of Triglyceride-
glucose index (TyG index) for evaluation of insulin resistance.
Diabetol Metab Syndr. 2018;10:74. doi: 10.1186/s13098-018-
0376-8

Han M, Wang H, Yang S, Zhu S, Zhao G, Shi H, et al.
Triglyceride glucose index and Atherogenic index of plasma
for predicting colorectal neoplasms in patients without
cardiovascular diseases. Front Oncol. 2022;12:1031259. doi:
10.3389/fonc.2022.1031259

Zhu Z, Lam T, Tang R, Wong S, Lui R, Ng S, et al. Triglyceride-
glucose index (TyG index) is associated with a higher risk of
colorectal adenoma and multiple adenomas in asymptomatic

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Triglyceride glucose index and CRC

subjects. PLoS One. 2024;19:€0310526. doi: 10.1371/journal.
pone.0310526

Liu T, Zhang Q, Wang Y, Ma X, Zhang Q, Song M, et al.
Association between the TyG index and TG/HDL-C ratio as
insulin resistance markers and the risk of colorectal cancer.
BMC Cancer. 2022;22:1007. doi: 10.1186/s12885-022-
10100-w

Okamura T, Hashimoto Y, Hamaguchi M, Obora A, Kojima T,
Fukui M. Triglyceride—glucose index (TyG index) is a predictor
of incident colorectal cancer: a population-based longitudinal
study. BMC Endocr Disord. 2020;20:113. doi: 10.1186/
$12902-020-00581-w

Son M, Moon S, Koh M, Kang Y, Lee J. Association between
surrogate markers of insulin resistance and the incidence of
colorectal cancer in Korea: A nationwide population-based
study. J Clin Med. 2024;13:1628. doi: 10.3390/jcm13061628
Kityo A, Lee S. Triglyceride-glucose index, modifiable lifestyle,
and risk of colorectal cancer: A prospective analysis of the
korean genome and epidemiology study. J Epidemiol Glob
Health. 2024;14:1249-56. doi: 10.1007/544197-024-00282-w
Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew
M, et al. Preferred reporting items for systematic review
and meta-analysis protocols (PRISMA-P) 2015 statement.
Systematic Reviews. 2015;4:1.

Stang A. Critical evaluation of the Newcastle-Ottawa scale
for the assessment of the quality of nonrandomized studies in
meta-analyses. Eur ] Epidemiol. 2010;25:603e5.

Zha B, Cai A, Wang G. Relationship between obesity indexes
and triglyceride glucose index with gastrointestinal cancer
among the US population. Prev Med Rep. 2024;43:102760.
doi: 10.1016/j.pmedr.2024.102760

Kim Y, Kim J, Park J, Baik S, Chun J, YounY, et al. Association
between triglyceride-glucose index and gastric carcinogenesis:
a health checkup cohort study. Gastric Cancer. 2022;25:33-41.
doi: 10.1007/s10120-021-01222-4

Yang S, He Y, Zheng S, Zhang X, Dai H, Xue Y. Triglyceride-
Glucose Index is an Independent Risk Factor for Hepatocellular
Carcinoma Development in Patients with HBV-Related Liver
Cirrhosis. ] Hepatocell Carcinoma. 2024;11:737-46. doi:
10.2147/JHC.S454037

Yan X, Gao Y, Tong J, Tian M, Dai J, Zhuang Y. Association
between triglyceride glucose index and non-small cell
lung cancer risk in Chinese population. Front Oncol.
2021;11:585388. doi: 10.3389/fonc.2021.585388

Zhou Y, Li T, Muheiyati G, Duan Y, Xiao S, Gao Y, et al.
Triglyceride-glucose index is a predictor of the risk of prostate
cancer: a retrospective study based on a transprostatic
aspiration biopsy population. Front Endocrinol (Lausanne).
2024;14:1280221. doi: 10.3389/fendo.2023.1280221

Wang H, Yan F, Cui Y, Chen F, Wang G, Cui W. Association
between triglyceride glucose index and risk of cancer: A meta-
analysis. Front Endocrinol (Lausanne). 2023;13:1098492. doi:
10.3389/fendo.2022.1098492

Immunopathologia Persa Volume 12, Issue 1, 2026 |7



