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Abstract

Percutaneous coronary intervention (PCI) addresses myocardial ischaemia, but a significant subset of patients encounter ma-
jor adverse cardiovascular events (MACE) post-treatment. This meta-analysis investigated the relationship between the
post-PCI triglyceride-glucose (TyG) index and MACE. Comprehensive searches of the Embase, PubMed, Cochrane Library,
and Web of Science databases were conducted up to 3 March 2023, using relevant keywords. The effect size was determined
based on I2 statistic using random-effects models. Cluster-robust standard errors crafted the dose–response curve, and the
GRADE Evaluation Scale was employed to rate the quality of evidence. The group with the highest TyG index had significantly
higher post-PCI MACE rates than the lowest index group, with hazard ratios (HRs) of 2.04 (95% CI 1.65–2.52; I2 = 77%). Each
unit increase in TyG index corresponded to HRs of 1.82 for MACE (95% CI 1.34–2.46; I2 = 92%), 2.57 for non-fatal MI (95% CI
1.49–4.41; I2 = 63%), and 2.06 for revascularization (95% CI 1.23–3.50; I2 = 90%). A linear relationship between TyG index and
MACE risk was established (R2 = 0.6114). For all-cause mortality, the HR was 1.93 (95% CI 1.35–2.75; I2 = 50%), indicating a
higher mortality risk with elevated TyG index. The GRADE assessment yielded high certainty for non-fatal MI but low certainty
for all-cause mortality, revascularization, and MACE. The TyG index may predict risks of post-PCI MACE, all-cause mortality,
non-fatal MI, and revascularization, with varied levels of certainty. A potential linear association between the TyG index
and MACE post-PCI was identified. Future research should validate these findings.
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Introduction

Atherosclerosis cardiovascular disease (ASCVD), which pri-
marily consists of ischaemic heart disease and ischaemic
stroke, is the primary cause of death in China, and its preva-
lence and mortality rate are rapidly increasing.1 For ASCVD,
smoking, cholesterol, hypertension, abnormal coagulation,
and diabetes are regarded as risk factors.2 Pathologically,
T2DM (diabetes mellitus type 2) is caused by insulin resis-
tance. However, new research has shown that ASCVD risk

factors such as dyslipidaemia, hypertension, and irregular
blood clotting can develop in T2DM patients with insulin
resistance.3–5 Ty index is a novel index that is used to mea-
sure not only insulin resistance, but also vascular damage,
such as subclinical atherosclerosis,6 coronary artery disease
severity,7 subclinical cerebral small vessel disease,8 and neph-
ric microvascular damage.9

The PCI is an essential treatment for myocardial ischaemia.
Major adverse cardiovascular events (MACE) nevertheless
occur in more than one-fourth of those who receive PCI
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afterward.10 According to studies, higher triglyceride-glucose
(TyG) index is associated with an increased risk of MACE fol-
lowing PCI, which comprises all-cause mortality, revasculariza-
tion, non-fatal myocardial infarction (MI), and ischaemic
stroke.11,12 According to Guo et al., elevated TyG index in-
creases the risk of revascularization and in-stent restenosis fol-
lowing PCI.13 Regarding arrhythmias, individuals with
ST-elevation myocardial infarction who undergo PCI have an
elevated risk of developing new-onset atrial fibrillation due
to their high TyG index.14 For individuals with secondary mitral
regurgitation following PCI, Huang et al. found that high TyG
index is an independent and significant risk factor for worsen-
ing heart failure.15

This study summarized the relationship between the TyG
index and MACE risk in post-PCI population to provide the
low-cost, practicable, and reliable tool for predicting PCI
prognosis so that high-risk individuals can be managed and
treated.

Methods

PROSPERO (International Prospective Register of Systematic
Reviews) received the protocol with registration number
CRD42023387411, available online at https://www.crd.york.
ac.uk/prospero/. Without major changes, this investigation
was carried out primarily under the registration plan. It was
conducted in accordance with PRISMA 2020 statement
(Table S1), an updated standard for reporting systematic
reviews.

Literature search

This article searched the Cochrane Library, PubMed, Embase,
and Web of Science databases until 3 March 2023, regardless
of language restrictions. (1) Exposure factors and ‘triglycer-
ide-glucose index’ are current search queries. ‘TyG index’ ‘tri-
glyceride and glucose index’ ‘triacylglycerol glucose index’;
(2) population studied for ‘Coronary Intervention, Percutane-
ous’ ‘Coronary Percutaneous Interventions’ ‘Percutaneous
Coronary Interventions’ ‘Percutaneous Coronary Revasculari-
zations’ ‘Coronary Revascularization, Percutaneous’ ‘Coro-
nary Revascularizations, Percutaneous’ ‘Intervention, Percu-
taneous Coronary’ ‘Revascularization, Percutaneous
Coronary’ ‘Coronary Revascularizations Percutaneously’ ‘per-
cutaneous coronary intervention’ ‘Coronary Percutaneous
Revascula’‘Percutaneous Interventions in the Heart’. No re-
strictions were placed on endpoints or study methodologies
in order to find all relevant studies. This investigation’s pre-
cise search methodology is detailed in Table S2.

Literature screening criteria

Using Endnote X9 (Thomson Reuters, New York, NY, USA), the
literature was organized in accordance with our inclusion and
exclusion criteria. Initially, duplicate literature was removed.
Then, the literature germane to the topic of our research
was screened based on the abstract and title, and a full-text
copy was obtained for a thorough analysis.

Population, intervention, comparison, outcome, and re-
search strategy (PICOS) was used to determine inclusion and
exclusion criteria for the current study. The inclusion criteria
were as follows: (1) adults (18 years old) after PCI; (2) the study
population is Chinese, or the research centre is located in
China; (2) studies on TyG index as an exposure factor; (3) out-
come indicators: MACE; (4) cohort study design; and (5) avail-
able adjusted hazard ratios (HR) from multivariable Cox re-
gression models with 95% confidence intervals (CI).

Studies involving minors (under the age of 18) and those
that met the inclusion criteria but posed a substantial risk
of bias were excluded, respectively (e.g., follow-up time
1 year and number of cases 500); three articles lacking study
data (e.g., conference proceedings, reviews, and preclinical
studies); four studies unrelated to the research topic, and if
the same population was possibly involved in different re-
search, we selected the study with the most data or the lon-
gest available time frame.15

Literature screening, extraction of data, and
assessment of quality

Two authors (C. X. Sun and J. Y. Zhang) independently con-
ducted a literature review. For the purpose of reaching a con-
sensus in the event of disagreements, a conversation was
held. If no consensus could be reached, a third author (D.
X. Li) made the decision.

Additionally, two authors (C. X. Sun and J. Y. Zhang) inde-
pendently extracted the data. The title of the first author,
the year of publication, the journal, the location of the re-
search, the number of participants, the length of follow-up,
the main clinical characteristics of each patient, the adjusted
variables, the TyG index, and the 95% confidence intervals for
HR and MACE were all noted. Two authors (C. X. Sun and D.
X. Li) evaluated the standard of their writing using the
Newcastle-Ottawa Scale (NOS), with higher scores indicating
a higher quality study. The range of the score is 0 to 9. Those
with a NOS score of 6 were considered to be of high quality.16

Statistical analysis

The statistical analysis was conducted with RevMan software,
version 5.4 from Cochrane Collaboration 2014, Nordic
Cochrane Centre Copenhagen, Denmark. As reference met-
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rics, HR and their associated 95% CI were utilized to ascertain
the relationship between TyG index and MACE in post-PCI
group.17

We compared the greatest and lowest categories using
TyG index after categorizing the data into various groups. In
addition, we analysed TyG index as the continuous variable
and normalized it by its unit (per 1 unit). Using Greenland
S.’s method, we generated linear trends with 95% CI and eval-
uated the impact magnitude and 95% CI using the natural
logarithm of the TyG index category.18 For nonlinear dose–re-
sponse study reported by Xu and Doi, we analysed data with
I2 > 50% using a robust error meta-regression approach and
a random-effects model to increase reliability.19,20 This proce-
dure interprets each study as the subset of total sample and
employs a ‘one-stage approach.’ Cluster-Robust Standard Er-
rors are utilized to analyse intercorrelation. These methods
are only pertinent to quantitative exposure factor research
and require at least two data sets containing TyG index levels,
HR, and HR variance. For research lacking TyG index figures,
we used the median or mean of the cohort. In cases where
neither the median nor the mean TyG index for a group is
available, we determined the midpoint of each group by aver-
aging the upper and lower bounds. For open groups, we as-
sume that the length of the open interval is equivalent to
the length of the adjacent interval. However, if there are only
two open groups, this method cannot be used in the litera-
ture review. We use I2 testing to assess heterogeneity, where
an I2 value of less than 25% indicates no heterogeneity and I2

values of 26–50%, 51–75%, and over 75%, respectively, repre-
sent low, medium, and high heterogeneity. The sensitivity
analysis involves systematically omitting each study. This arti-
cle defines a statistically significant difference as P < 0.05.

Evidence quality evaluation

We grade each result according to the Grading of Recom-
mended Suggestion, Evaluation, Development, and Evalua-
tion (GRADE) method,21 which determines the level of quality
and intensity of every result. For every result, C.X. Sun and X.
Y. Li independently rated the strength of the supporting evi-
dence. Have applied the GRADE profiler software to generate
an evidence analysis table. Our report includes the measure
of each outcome and footnotes supporting any decisions that
impacted the quality of evidence positively or negatively.

Results

Literature screening

Figure 1 illustrates our method for filtering search results. In
total, 133 publications were found using our search method
(PubMed = 31, Embase = 34, Cochrane Library = 24, and

Web of Science = 44), 60 of which were duplicates. We re-
viewed the remaining 73 articles after deleting the dupli-
cates. We determined that 49 of them were unrelated to
our study based on their titles and abstracts. The remaining
24 papers were reviewed in full text after that. Fifteen of
them were eliminated for the ensuing causes: article types
with no study data (n = 3), inappropriate study design
(n = 2), studies without appropriate outcome measures
(n = 2), and overlapping or duplicate studies with those al-
ready included (n = 8). In the end, a total of nine cohort
studies11,12,15,22–27 were included, and no randomized con-
trolled trials were included. Table S3 presents the justifica-
tions for leaving out the research.

Study characteristics and quality assessment

All of the articles featured are listed in Table S1. With sample
sizes ranging from 515 to 2055 and follow-up periods longer
than 12 months, the 10 164 patients in these nine papers,
which were published between 2018 and 2023, were all in-
cluded. There were four research centers located in Beijing,
two in Zhengzhou, one in Nanjing, one in Guangzhou, and
one in Chengdu. Each of the nine publications discussed
MACE, with three of them focusing independently on
all-cause mortality, non-fatal MI, and revascularization and
five articles including stroke in their definition of MACE. The
definition of MACE varied slightly among the articles, as de-
tailed in Table S4. As all research centers were in China, we
assumed that all included patients were Chinese.

All the articles had scores greater than or equal to 6, indi-
cating that they were of high quality. All the articles adjusted
for HR, but the specific methods varied among the articles, as
detailed in Table S5. All studies have made adjustments for
various confounding variables. The correlation between TyG
index and post-PCI MACE incidence.

Major adverse cardiovascular events

The study incorporated nine observational studies with a
total of 10 164 participants to determine the relationship
between MACE and the TyG index. Compared with individ-
uals in the group with the lowest TyG index, those in the
group with the highest TyG index demonstrated a signifi-
cantly higher risk of post-PCI MACE as illustrated in Figure
2A. Subgroup analysis outcomes based on varying defini-
tions of MACE are presented in Figure S1. Although two
studies acknowledged baseline differences concerning
smoking habits and BMI/obesity, these factors were not
controlled for in their respective analyses. However, the
omission of studies that did not account for smoking and
BMI/obesity did not yield a notable difference. Among the
five studies with the collective participant count of 7025,
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effect of the 1 standard unit increment in TyG index on
MACE risk was assessed. The comprehensive dose–response
analysis indicated that each unit rise in the TyG index aug-
ments the likelihood of post-PCI MACE by 82%, as depicted
in Figure 2B. A strong positive linear correlation was found
between TyG index and risk of MACE, with an R2 value of
0.6114 (see Figure 2C). The HR values derived from the lin-
ear exposure analysis for specific TyG index measurements
are detailed in Table S6.’

Patients without/with diabetes

(P < 0.0001; HR = 2.28; 95% CI 1.58–3.03; I2 = 78%), based on
a meta-analysis of 4 cohort studies involving 3122
individuals22,24,25 (Figure 3A).

(P < 0.00001; HR = 2.42; 95% CI 1.74–3.03; I2 = 56%),
based on data from two cohort studies and 2773 patients11,25

(Figure 3B).

Triglyceride-glucose index and the frequency of a
single adverse event are correlated

All-cause death
In the three studies, examining the highest and lowest TyG in-
dex, there were a total of 4363 participants11,24,25

(P = 0.0003, HR = 1.93; 95% CI = 1.35–2.75; I2 = 50%). A
greater TyG index was associated with increased mortality
risk from all causes following PCI, as shown in Figure 4A. De-
spite this, the total dose–response analysis (P = 0.92) did not
reveal the statistically significant correlation between in-

Figure 1 A flowchart for the link among the TyG index and risk of MACE following PCI in a meta-analysis research. MACE, major adverse cardiovascular
events; PCI, percutaneous coronary intervention; TyG, triglyceride-glucose.
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crease of 1 unit in TyG index and risk of mortality from all
causes following PCI.

Non-fatal MI
Three cohort studies were analysed, and results revealed that
those with the highest TyG index had a significantly greater
risk of nonfatal MI than those with the lowest TyG index
(P = 0.001, HR = 2.02, 95% CI: 1.33–3.10, I2 = 0%) (Figure
5A).11,24,25 The complete dose–response analysis revealed
that 1-unit increase in TyG index was associated with 157%
increase in the incidence of nonfatal MI after PCI
(P = 0.0007; HR = 2.57; 95% CI 1.49–4.41; I2 = 63%) (Figure
5B). As shown in Figure S3A, the TyG index and risk of nonfa-
tal MI were also found to have a significant positive and lin-
ear relationship (R2 = 0.6986). The linear exposure impact
of the selected TyG index values is evaluated, and the associ-
ated HR estimates are tabulated. The data for this investiga-
tion came from the linear indicator shown in Table S6.

Revascularization

According to the three cohort studies, we examined ta indi-
viduals with the highest TyG index were at a greater risk for
revascularization than those with the lowest TyG index11,24,25

(P = 0.001, HR = 2.61, 95% CI = 1.47–4.66, I2 = 84%)
(P = 0.001; HR = 2.61; 95% CI = 1.47 to 4.66; I2 = 84%) (Figure
6A). According to our overall dose–response analysis, the risk
of post-PCI revascularization increased by 106% for each 1
unit increase in TyG index (P = 0.008; HR = 2.06; 95% CI:
1.23–3.50, I2 = 90%) (Figure 6B). The correlation between
the TyG index and the probability of revascularization was
positive and linear (R2 = 0.4927), as shown in Figure S3B. Ta-
ble S6 lists selected TyG index values and the dose–response
curve HR estimate values corresponding to those values.

Subgroup analysis sensitivity analysis and
publication bias

The results of the conducted sensitivity analysis, in which
each study was systematically eliminated, were uniformly
consistent (Figure S4). Due to the small number of included
studies (n < 10), this investigation was unable to conduct
publication bias and subgroup analyses according to estab-
lished guidelines.

Assessment of quality

The GRADE system was used to evaluate the validity of evi-
dence. Due to their dose–response relationship, the out-
comes of MACE and individual maladies are anticipated to
improve. Due to the greater heterogeneity observed in MACE
(I2 = 77%) and revascularization (I2 = 84%), their respective

ratings have been downgraded. In conclusion, among the
four outcomes considered, only nonfatal MI is supported by
strong evidence, whereas all-cause mortality and revasculari-
zation have less certainty. On the other hand, MACE has been
determined to have a low likelihood (Tables S7 and S8).

Discussion

TyG index, which is essentially a composite statistic that takes
into account both triglycerides and fasting glucose. The index
of TyG has received considerable consideration as a bio-
marker of insulin resistance in diverse ethnic communities
due to its simplicity of use, rapidity, and non-invasiveness.17,28

As insulin resistance can substantially increase the risk of
MACE, TyG index is widely acknowledged as a reliable mea-
sure of it.29 The specificity and sensitivity of the TyG score
for the diagnosis of impaired fasting glucose in non-obese
populations are 66.2% and 69.1%, respectively.30 In a study in-
volving Chinese participants and a mean follow-up period of
9 years, the TyG index predicted the incidence of T2DM better
than the homeostasis model evaluation of insulin resistance
(HOMA-IR).31 The Developing Factors in Risk Collaboration
study, published in ‘The Lancet’, found minor correlation be-
tween fasting blood glucose levels and the risk of MACE,
and diabetes has been shown to double this risk.32

According to Sajdeya et al., TyG index can serve as an inde-
pendent predictor of subclinical atherosclerosis and arterial
stiffness risk.33 Several meta-analyses that have been con-
ducted to date indicate that the TyG index is a predictor of
the likelihood of developing coronary artery disease.34,35 A
higher TyG index is independently associated with the devel-
opment of heart failure in the general population, according
to reports based on Mendelian randomization analysis and
meta-analysis.36 Yang et al. included a total of 592 616 indi-
viduals in their meta-analysis and discovered the correlation
between TyG index and ischaemic stroke in the general
population.37 In numerous large-scale clinical observational
studies, it has been shown that the incidence of post-PCI
MACE and TyG index are positively correlated.38–40

There is a correlation between TyG index and prevalence of
MACE in post-PCI populations; however, results of these
studies have been inconsistent. After adjusting for age, sex,
previous stroke, hypertension, previous PCI, previous MI, and
previous CABG, Hu et al. found a significant relationship be-
tween the TyG index and post-PCI MACE incidence.39 Yang
et al. did not find a correlation between TyG index and inci-
dence of post-PCI MACE (P < 0.05),41 despite employing the
same definition of MACE as Hu et al. and making the same sig-
nificant modifications. It is essential to interpret the variations
in these results with caution. In addition, the TyG index can be
utilized in investigations of either acute or chronic coronary
artery disease to predict the frequency of post-PCI MACE.
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According to research by Shao et al., the TyG index
outperformed other indices in predicting the risk of post-PCI
MACE in patients with acute coronary syndrome.42 According
to Lin et al.’s study, the TyG index may be a predictor of
post-PCI MACE risk in T2DM patients with chronic complete
coronary artery occlusion, whereas the TyG index had a multi-
plicative effect on the baseline risk model’s capacity to predict
MACE.40 Several studies have revealed that the TyG index and
PCI prognosis have a poor correlation. For example, after the
implantation of drug-eluting stents in patients with acute cor-
onary syndrome, an increase in the TyG index was indepen-
dently and positively associated with in-stent restenosis.43

BMI, which represents levels of obesity, is a significant
influencing factor. The TyG index is calculated using fasting

blood sugar and triglycerides and is affected by body mass
index and smoking. According to Forouhi et al., weight reduc-
tion can delay or prevent cardiovascular events.44 T2DM is
closely associated with overweight or obesity and insulin
resistance. Considering that over 80% of obese or overweight
individuals have hypertriglyceridaemia, the journal recom-
mends that obesity is one of the most significant risk factors
for secondary hypertriglyceridemia.45 Nearly all MACE risk
variables are positively influenced by adiposity, which also
has negative effects on cardiovascular structure and function.
Nearly all overweight or obese individuals have a higher risk
of cardiovascular disease compared with normal-weight
individuals.46 Consequently, the relationship between BMI
and obesity substantially influences both the TyG index and

Figure 2 Following PCI, the association among the TyG index and MACE in the population was analysed using a forest plot, a dose–response curve, and
category variables for the greatest and lowest values (A) and per 1 standard unit (B). MACE, major adverse cardiovascular events; PCI, percutaneous
coronary intervention; TyG, triglyceride-glucose.

Figure 3 In the post-PCI population with diabetes, a forest plot illustrating the connection between the TyG index and MACE is shown. With (A) or
without diabetes (B) (highest vs. lowest) were examined as category variables. MACE, major adverse cardiovascular events; PCI, percutaneous coronary
intervention; TyG, triglyceride-glucose.
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the incidence of MACE. In addition, we found that two of the
studies showed statistically significant differences in BMI and
obesity between groups, but neglected to account for these
variables in their multivariate analyses.23,47 Nevertheless,
our findings indicate that even after excluding studies that
did not compensate for this factor, the risk of developing
post-PCI MACE is still associated with TyG index. There was
no evaluation of weight-specific relationships because so
few papers were included, which calls for additional
research.

Cigarette smoking is a major confounding factor. In China,
68% of men and 3% of women are regular users,
respectively.48 Variations in fasting blood glucose and triglyc-
eride levels cause fluctuations in the TyG index. Smokers
have a higher risk of developing T2DM than non-smokers, ac-
cording to a meta-analysis involving more than 6 million
individuals.49 Moreover, smoking is significant lifestyle risk as-
sociated with hypertriglyceridemia,45 whose mechanism is
characterized by its complexity and potential association with
lipid-related genetic locus alterations due to smoking.50 Addi-

Figure 4 Following PCI, a forest plot shows the connection between the TyG index and all-cause mortality in the population, analysed as highest and
lowest category variables (A) and per 1 standard unit (B). PCI, percutaneous coronary intervention; TyG, triglyceride-glucose.

Figure 5 After PCI, a forest plot shows the connection among the TyG index and non-fatal MI in the population, analysed as highest and lowest cat-
egory variables (A) and per 1 standard unit (B). Myocardial infarction (MI), percutaneous coronary intervention (PCI), and triglyceride-glucose (TyG) are
all abbreviations.
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tional research has demonstrated that smoking is positively
associated with an increase in the sovereign risk index
TyG.51 In addition, it is well-known that smoking is a major
risk factor for MACE, leading to its increased incidence and
long-lasting effects. Using Mendelian randomization, Larsson
et al. established a strong causal relationship between
smoking and various MACEs, including coronary artery
disease.52 Subsequent research has shown that quitting
smoking can reduce the incidence of stroke.53 As a separate
risk factor for both TyG index and MACE, cigarette consump-
tion poses a double threat. Interestingly, many studies sug-
gest that the TyG index can also reflect MACE risk beyond
smoking, whether in the general population or patients un-
dergoing PCI.42,54 The incidence of TyG index and post-PCI
MACE is affected by smoking. Two of the included studies
failed to account for statistical differences in smoking be-
tween groups.22,25 Excluding these two trials revealed a sig-
nificant correlation between the TyG index and post-PCI
MACE risk. Due to the limited purview of the research,
smoking-specific correlations were not evaluated in this
study; therefore, future research is necessary.

As the study population consisted of individuals who had
undergone PCI, it was inevitable that those with a history of
MACE, particularly those with coronary artery disease, were
included. According to previous meta-analyses, the TyG index
and the incidence of MACE in the general population are
related.35–37 In addition, our findings demonstrate a positive
correlation between the TyG index and MACE. In addition
to BMI and smoking, diabetes is a significant factor in deter-
mining the risk of MACE. According to the results of our
meta-analysis, TyG index is associated with a statistically sig-
nificant increase in the risk of post-PCI MACE in both diabetic
and non-diabetic populations. A more thorough examination

is required through more research involving non-diabetic
groups to evaluate the TyG index’s prognostic value.

Previous researches

In contrast to the previous TyG index meta-analysis, which
was primarily based on the general population, this study fo-
cused predominantly on the population following PCI. The re-
search on the influence of the TyG index on the risk of MACE
was discussed in the section preceding this one, although the
study population consisted primarily of the general
population.34–37 In addition, our study included a wider vari-
ety of MACE categories. To increase the precision of our find-
ings, we conducted separate correlation analyses between
the TyG index and multiple MACE types.

Potential mechanisms

TyG index is a tool for identifying insulin resistance and im-
paired fasting glucose as well as predicting the onset of dia-
betes in the future, all of which are associated with an in-
creased risk of MACE.29,32 The TyG index can be used to
predict the probability of MACE following PCI procedures.
Specific processes are implicated in the formation of ASCVD,
which is characterized by low-grade inflammation that con-
tributes to the impairment of adipose function, oxidative
stress, and endothelial dysfunction. Particularly elevated con-
centrations of small dense LDL-C and low-density lipoprotein
cholesterol (LDL-C), dyslipidaemia caused by insulin resis-
tance, and triglycerides are risk factors for ASCVD.55 Even
when LDL-C levels are normal, small dense LDL-C, which

Figure 6 Analysed as category variables greatest and lowest, a forest plot showing the connection among the TyG index and revascularization in the
population following PCI (A) and per 1 standard unit (B). PCI, percutaneous coronary intervention; TyG, triglyceride-glucose.
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tends to be smaller in size and more prone to deposition, can
increase the risk of ASCVD.56 Interestingly, LDL-C levels in di-
abetic patients often do not increase considerably, but this is
because a greater proportion of LDL-C is small dense LDL-C.57

In addition, diabetes can increase triglyceride-rich lipopro-
teins. According to the research conducted by Duran et al.,
tiny dense LDL-C and triglyceride-rich lipoproteins increase
the risk of coronary and cerebrovascular diseases by approx-
imately twofold.58 Diabetes has no effect on the morpholog-
ical characteristics of atherosclerotic lesions, but it acceler-
ates lesion progression and retards regression.57

Some risk factors associated with the development of
MACE following PCI are also closely related to the TyG index.
According to an article published in ‘The Lancet’ by the Unin-
dustrialized Risk Factors Association, diabetics are more likely
than nondiabetics to develop MACE, such as coronary heart
disease.32 This study did not detect a significant difference
in the TyG index’s ability to predict post-PCI MACE risk be-
tween the non-diabetic and diabetic populations. We believe
that TyG index can predict post-PCI MACE risk regardless of
whether or not the patient has diabetes, assuming that the
variance caused by the limited sample size can be ruled
out. The TyG index also affects coronary artery calcification
(CAC), but this variable was omitted from our meta-analysis.
The TyG index may completely replace the CAC score and
predict the long-term prognosis for individuals with
multi-vessel CAD in acute coronary syndrome, according to
a study involving 935 Chinese participants conducted by
Wang et al.59–62

Limitations

Our meta-analysis has several limitations. First, we exclu-
sively incorporated cohort studies, with no other eligible
study types discovered, potentially leaving room for residual
confounding despite adjusting for multiple factors. The nine
studies, encompassing just over 10 000 post-PCI participants,
limited the robustness of detailed subgroup discussions due
to insufficient research support. Although these studies
spanned five distinct cities (Beijing, Zhengzhou, Nanjing,
Guangzhou, and Chengdu), the limited number of papers
prevented an examination of regional disparities.

Clinical implications

The TyG index, a marker of insulin resistance, blood lipid, and
sugar levels, shows a significant correlation with MACE and
PCI. Although not a part of standard cardiovascular risk as-
sessments, TyG index’s potential to predict MACE, all-cause
mortality, non-fatal myocardial infarction, and revasculariza-
tion is recognized. Its calculation, using routine hospital mea-
surements of blood lipids and glucose, offered cost-effective

tool for improving patient prognosis and tailoring treatment
post-PCI. However, further research is needed to establish
its clinical utility and optimal cut-off values, especially in con-
junction with tools like GRACE score to enhance MACE risk
prediction.

Conclusions

Observational studies conducted to date indicate a strong
correlation between a high TyG index and post-PCI MACE,
non-fatal MI, all-cause mortality, and revascularization. In ad-
dition, there may be a positive linear correlation between the
incidence of MACE, non-fatal MI, and revascularization and
each standard unit of TyG index. Notably, the effect of the
TyG index on post-PCI MACE appears to be somewhat less
pronounced in individuals with diabetes (HR = 2.28), com-
pared with those without diabetes (HR = 2.42). GRADE evalu-
ation reveals a high value for non-fatal MI, a low value for
all-cause mortality and revascularization, and a very low
value for MACE, which requires additional research to
support.
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