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ABSTRACT:

Background:

The triglyceride-glucose index (TyG index) has emerged as a reliable surrogate marker for insulin
“resistance and an independent predictor of cardiovascular outcomes. However, the association between
the TyG index and cardiovascular risks in individuals with diabetes remains unclear.

Objective:
To assess the predictive value of the TyG index for cardiovascular disease (CVD) risk in patients with
diabetes mellitus (DM).

Data Sources:
A systematic search was conducted on PubMed and Google Scholar up to June 2024.

Study Selection:
The meta-analysis included all published randomized controlled trials investigating the TyG index as a
risk predictor for CVD in patients with DM.

Data Extraction:
Data extraction was guided by a predefined checklist.

Analytical Approach:

Using RevMan 5 software, the mean and standard deviation for DM patients and healthy controls were
pooled from the selected studies. A fixed-effects model was employed to compare the prognosis of
CVD between the DM and control groups. Data analyses were conducted in July 2024.

Main Outcomes and Measures:
e Primary Outcome: Evaluation of the TyG index as a predictor for CVD risk in DM patients.
e Secondary Outcome: Assessment of CVD severity in DM patients.

Results:

The initial search yielded 48 records, of which 22 articles underwent full-text evaluation. Seven studies
were eligible, including a total of 34,347 DM patients and 58,896 healthy controls. The meta-analysis
demonstrated the predictive significance of the TyG index for CVD in diabetic patients (Mean
Difference =-2.39, 95% CI -2.53 to -2.25, P <0.00001). A significant Q statistic (P < 0.00001) indicated
the presence of heterogeneity (I> = 99%).
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Conclusion:

This systematic review and meta-analysis demonstrated that the TyG index is a significant predictive

marker for CVD in DM patients.
Trial Registration:

PROSPERO Identifier

1. Introduction

The majority of deaths worldwide are caused by
cardiovascular disease (CVD), which imposes the highest
global burden of illness. Better prediction models for CVD
risk are required, as the traditional classification of
cardiovascular risk factors is inadequate for the growing
number of patients currently being treated in clinical
settings. A rising body of research has demonstrated that
insulin resistance (IR) is
pathophysiology of both diabetes and CVD. Despite being
the most accurate diagnostic approach for IR, the

a key factor in the

hyperinsulinaemic-euglycaemic clamp is not frequently
employed in large-scale epidemiological studies due to its
complexity and cost. The triglyceride-glucose (TyG) index
has recently been promoted as a quick, inexpensive, and
reasonably easy marker for IR.

The TyG index, a relatively new and promising marker for
assessing insulin resistance and metabolic health, is
calculated using the formula:

TyG index = In (fasting triglycerides (mg/dL) x fasting
glucose (mg/dL) / 2)

The linked pathology of type 2 diabetes mellitus (T2DM)
and CVD includes obesity as a risk factor for IR,
highlighting the importance of evaluating IR in overweight
and obese individuals as early as possible.

In recent years, there has been growing interest in studying
the TyG index to better understand its potential as a
predictor of metabolic abnormalities and cardiovascular
risk. Research in this area has focused on:

e Insulin Resistance and Type 2 Diabetes:
Studies explore the relationship between the TyG
index and IR, an underlying factor in the
development of T2DM.

e Cardiovascular Health: Researchers examine
the association between the TyG index and
cardiovascular risk factors such as high blood
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pressure, dyslipidemia, and atherosclerosis.
Elevated TyG index values have been linked to an
increased risk of cardiovascular events.

Overall, research on the TyG index contributes to the early
identification of individuals at risk of metabolic
abnormalities and CVD, potentially enabling targeted
interventions and lifestyle modifications to improve health
outcomes.

Methods

This study protocol was prospectively registered with
PROSPERO and conducted according to the "Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA)" guidelines.

Eligibility Criteria

The inclusion criteria based on the PICOS framework
were:

e Population: Adults aged >18 and <40 years with
a history of diabetes mellitus diagnosed according
to standard criteria suggested by the American
Diabetes Association.

e Intervention: TyG index.

e Control: Healthy adults aged >18 and <40 years
with no clinical symptoms or medications for
diabetes mellitus.

e  OQOutcomes: Severity and prognosis of CVD.

e Studies: Cohort studies, randomized controlled
trials, and longitudinal cohort studies.

Search Strategy

A comprehensive literature search was conducted using
PubMed and Google Scholar databases up to June 2024.
Keywords included "Diabetes Mellitus," "Triglyceride-
Glucose Index," "Cardiovascular Disease," "Prognosis,"
and "Randomized Controlled Trial." Manual searches of
reference lists were also performed.
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Study Selection

Search results were uploaded into the systematic review
program Rayyan for study selection. Two independent
authors (S.S., A.N.) performed title, abstract, and keyword
screening. Disagreements were resolved through
consensus or consultation with a third author (R.M.).
Conflicts were moderated by the fourth and fifth reviewers
(J.FM,, S.X)).

Data Extraction and Management

Relevant  study  characteristics  were  extracted
independently by the first and co-author using a
predetermined checklist. Extracted data included author
names, publication year, total sample size, gender, study
design, participant age, diabetes mellitus status, duration
of diabetes, TyG index, and prognosis of CVD. Data entry

was double-checked by a second author.
Outcome Measures

e Primary Outcome: Evaluation of the TyG index
as a predictor for CVD risk in diabetes mellitus
patients.

e Secondary Outcome: Assessment of CVD
severity in diabetes mellitus patients.

Quality Assessment

The Revised Cochrane Risk-of-Bias Tool (RoB 2) was
used to assess the risk of bias in selected studies,
categorizing them as "low risk," "some concerns," or "high
risk" of bias.

Statistical Analysis

A comprehensive quantitative
performed using RevMan 5.3. For studies with multiple
arms, only relevant arms were included. A logistic-normal

meta-analysis  was

random-effects model was used due to heterogeneity
among studies. The 95% confidence interval (CI) was
calculated, and heterogeneity was assessed using I?
statistics, with significant heterogeneity defined as p <0.05
or I?>50%.

Results
Study Selection and Characteristics

A total of 48 studies were initially retrieved. After
screening, 22 studies were assessed for eligibility, and
seven met the inclusion criteria. These studies involved
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34,347 diabetes mellitus patients and 58,896 healthy
controls. The PRISMA flowchart illustrates the study
selection process.

Scope of Reviewed Studies

The selected studies, conducted between 2018 and 2023,
included five randomized controlled trials and two cohort
studies.

Meta-Analysis Findings

The meta-analysis demonstrated the predictive
significance of the TyG index for CVD in diabetic patients
(Mean Difference = -2.39, 95% CI -2.53 to -2.25, p <
0.00001). A significant Q statistic (p < 0.00001) and high
heterogeneity (I = 99%) were observed.

Discussion

This systematic review and meta-analysis of seven studies
involving 93,216 participants (34,347 diabetes mellitus
patients and 58,896 healthy adults) investigated the TyG
index as a predictive marker for CVD. Insulin resistance, a
key feature of T2DM, has been linked to an increased risk
of CVD. The TyG index may aid in enhancing
cardiovascular risk stratification in both primary and
secondary prevention settings.

The diagnostic accuracy of the TyG index was analyzed in
two studies. The ideal cutoff value for predicting major
adverse cardiovascular events (MACEs) was 9.323
(sensitivity 46.0%, specificity 63.6%), with an area under
the curve (AUC) of 0.560 (95% CI: 0.524-0.595, p =
0.001).

The findings suggest that individuals with higher TyG
index values face a greater risk of MACEs. This index may
serve as a useful tool for risk stratification and prognosis
in diabetic patients with acute coronary syndrome (ACS).
Wang et al. confirmed its predictive value for future
MACESs, while Lu et al. highlighted gender-specific
associations.

Conclusion

The meta-analysis demonstrates that the TyG index is a
significant predictive marker for CVD in diabetic patients.
The incidence and risk of MACEs rise with higher TyG
index values, indicating its utility as a standalone predictor.
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Fig 1 - PRISMA flow diagram of the study selection process

< Records identified from*: Records removed before
- o
:&: Databases (n = 22) sereening:
5= > .
) _ Duplicate records
a Other sources (n = 0) _
< removed (n = 0)
Records screened (n=22) | | Records irrelevant (n=1)
E ¢
E Reports sought for »| Reports not retrieved (n =
g retrieval (n = 0) 0)
g
Reports assessed for Reports excluded: n = 14
eligibilitv (n=21) .
(Wrong design = 5
o Wrong intervention = 4
WerAana AantrAarmac — 2

Studies included in review
(n=7)

Figure 2: The size of the square box is proportional to the weight that each study contributes in the meta-analysis. The
overall estimate and confidence interval are marked by a diamond.
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Fig 3: Risk of Bias Graph
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Fig 4: Risk of Bias Summary
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