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Abstract. - OBJECTIVE: The triglycer-
ide-glucose index (TyG) has been proposed as a
marker of insulin resistance (IR) and has shown
associations with cardiovascular diseases. This
study aimed to investigate the relationship be-
tween the TyG and the coronary slow flow phe-
nomenon (CSFP) and explore the index’s poten-
tial as a predictor of this condition.

PATIENTS AND METHODS: A total of 187
patients who underwent coronary angiography
were included; of these, 91 patients were diag-
nosed with CSFP, and 96 patients with normal
coronary flow served as a control group. The
TyG was calculated using fasting triglyceride
and glucose levels.

RESULTS: The results showed that the TyG
was significantly higher in the CSFP group com-
pared with the control group (p < 0.001). Addi-
tionally, the TyG exhibited a moderate positive
correlation with the thrombolysis-in-myocardi-
al-infarction frame count in coronary arteries (p
< 0.001). A multivariate logistic regression anal-
ysis revealed that the TyG, along with gender,
ejection fraction, and uric acid, remained signif-
icant predictors of CSFP (p < 0.05).

CONCLUSIONS: This study’s findings sug-
gest that the TyG may serve as a useful mark-
er for identifying individuals at risk of CSFP and
provide insights into the potential role of IR in its
pathophysiology.

Key Words:
Coronary slow flow, Triglyceride-glucose index, In-
sulin resistance.

Introduction

The coronary slow flow phenomenon (CSFP)
is a microvascular disorder characterized by the
slow progression of contrast media into distal
vasculature during coronary angiography with-

out occlusion of the epicardial coronary arteries.
Despite its relatively benign nature, CSFP has
been associated® with adverse cardiovascular
outcomes, including recurrent angina, myocar-
dial infarction, and cardiac arrhythmias. The
etiopathogenesis of CSFP remains poorly un-
derstood, and there is a growing interest** in
identifying novel biomarkers and predictors of
this condition.

Insulin resistance (IR), a key pathophysio-
logical feature of metabolic syndrome and type
2 diabetes mellitus, has been implicated* in the
development and progression of various cardio-
vascular diseases (CVDs). The triglyceride-glu-
cose index (TyG), a composite marker derived
from fasting triglyceride and glucose levels, has
emerged as a proxy measure of IR. Several stud-
ies’” have demonstrated the clinical utility of the
TyG in predicting IR, metabolic syndrome, and
cardiovascular risk.

To date, little research in literature has been
done on the association between the TyG and
CSFP. Understanding the potential link between
IR and CSFP could provide valuable insights into
the underlying mechanisms and aid in risk strat-
ification and targeted management strategies for
patients with CSFP®.

This study aimed to evaluate the TyG in pa-
tients with CSFP and investigate its predictive
value for diagnosing the phenomenon.

Patients and Methods

This retrospective study included a total of
187 patients, of which 91 patients were diagnosed
with coronary slow flow (CSF) and 96 patients
with normal coronary flow (NCF), selected from
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the medical records of a tertiary care center be-
tween October 2020 and September 2022. The
indications for coronary angiography were deter-
mined in accordance with the European Society
of Cardiology (ESC) guidelines, which consider
various factors, such as symptoms, electrocardio-
graphic findings, and the presence of significant
risk factors. Treatment was administered to the
patients according to the current ESC guide-
lines™'®. Appropriate medications and interven-
tions were prescribed based on each patient’s
condition and risk profile as determined by the
attending physicians.

Exclusion Criteria

The study implemented a set of exclusion crite-
ria to ensure the integrity of the research findings.
Patients who met any of the following criteria
were excluded from the study: (1) individuals
who developed CSF as a result of percutane-
ous coronary angioplasty following myocardial
infarction or coronary bypass surgery; (2) indi-

viduals with significant organic valvular heart
disease, congestive heart failure, congenital heart
disease, atrial fibrillation, hypo/hyperthyroidism,
or any connective tissue disorder; (3) individu-
als diagnosed with hematological diseases; (4)
individuals with autoimmune or neoplastic dis-
eases; (5) individuals with severe chronic renal
insufficiency; (6) individuals with severe hepatic
insufficiency; and/or (7) individuals with active
infections. A total of 1,246 patients were ex-
cluded from the study based on these criteria.
Figure 1 presents the flow diagram of the study,
depicting the inclusion and exclusion criteria, as
well as the number of patients at each stage of the
research process.

Ethical approval was obtained from the insti-
tutional review board. This study was approved
by the ethics committee of Basaksehir Cam and
Sakura City Hospital (date: 09/14/2023, decision
No.: KAEK/13.09.2023.399).

Clinical, demographic, and biochemical data
were collected from the medical records of the in-

A total of 1433 cases, who underwent coronary

angiography, were screened from medical records

1246 Cases excluded

- CSF following percutaneous coronary angioplasty
- Significant organic valvular heart disease

- Congestive heart failure

- Congenital heart disease

- Atrial fibrillation

- Hypo/hyperthyroidism

- Hematological diseases

- Autoimmune and neoplastic diseases

- Severe chronic renal or hepatic insufficiency
- Active infections

\

of exclusion criteria

187 patients included in the study after the application
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Coronary slow flow Normal coronary flow
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Figure 1. The flow diagram of the study.
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cluded patients. Fasting glucose and triglyceride
levels were measured using standard laboratory
techniques. The TyG was calculated using the
following formula: TyG = In [fasting triglycerides
(mg/dL) x fasting glucose (mg/dL) / 2].

Coronary Angiography and Thrombolysis-
In-Myocardial-Infarction Frame Count

Coronary angiography was performed ac-
cording to the current guidelines®'’. Coronary
slow flow is defined angiographically as the
presence of thrombolysis-in-myocardial-infarc-
tion (TIMI)-2 flow in at least one major epicardi-
al artery in the absence of ischemic provocative
maneuvers, such as angioplasty, in coronary
arteries that are normal or near normal™!!. The
TIMI frame count (TFC), which represents the
number of frames required for a contrast agent
to reach the distal end of the left anterior de-
scending (LAD) coronary artery, was adopted
as a numerical variable for the more objective
evaluation of coronary blood flow. The frame
in which the contrast agent entered the coro-
nary artery was considered the first frame, and
the frame in which the contrast agent reached
the distal end of the LAD coronary artery was
considered the last frame. The difference be-
tween the last and first frames was calculated
to determine the TFC. The distal bifurcation of
the LAD, known as the “mustache” of the LAD,
the distal bifurcation of the responsible longest
branch for the left circumflex artery (LCx), and
the point where the first lateral branch of the
posterolateral artery emerged from the right
coronary artery (RCA) were identified. From
the measurements, it was observed that the LAD
was, on average, 1.7 times longer than the RCA
and the LCx. To account for this difference, the
calculated LAD frame count (FC) was divided
by 1.7, resulting in a corrected LAD TFC".

Statistical Analysis

Statistical analyses were performed using Sta-
tistical Package for the Social Sciences 25.0 for
Windows (IBM Corp., Armonk, NY, USA) soft-
ware. The normality of the data was assessed
using the Kolmogorov-Smirnov test. Normally
distributed variables were reported as the mean +
standard deviation, while non-normally distribut-
ed variables were reported as the median and the
interquartile range. Categorical variables were
presented as percentages. Differences in cate-
gorical variables between groups were evaluated
using the Chi-squared test. Unpaired samples
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were compared using either Student’s z-test or the
Mann-Whitney U test as appropriate. Pearson’s
or Spearman’s correlation analysis was used to
assess the relationships among variables based on
the normality of the data. Univariate and multi-
variate logistic regression analyses were conduct-
ed to identify independent variables associated
with CSF. Variables that showed significance in
the univariate analysis were included in the multi-
variate logistic regression analysis using the step-
wise method. The results of the univariate and
multivariate regression analyses were reported as
odds ratios with a 95% confidence interval (CI).
Receiver operating characteristic curves were
generated, and the optimal cutoff values with
the highest combined sensitivity and specificity
for predicting slow coronary flow were deter-
mined. Statistical significance was considered at
a two-sided p-value < 0.05.

Results

The results of this study revealed signifi-
cant differences between the demographic and
clinical characteristics of patients with CSF
and those with NCF (Table I). The mean age
of the CSF group was 51.5 £+ 9.6 years, while
it was 50.6 = 9.9 years in the NCF group. The
difference in age between the two groups was
not statistically significant (p = 0.514). The
patients with CSF had a higher prevalence of
being male (79.1% vs. 40.6%, p < 0.001) and a
smoker (64.8% vs. 39.6%, p = 0.001) compared
with those with NCF. Additionally, the patients
with CSF exhibited lower ejection fraction (EF)
values (57.0 = 5.0% vs. 62.0 = 5.4%, p < 0.001)
compared with the patients with NCF. Regard-
ing medical history, there were no significant
differences in the prevalence of diabetes melli-
tus and hypertension between the two groups.
However, hyperlipidemia was more common in
the patients with CSF compared with those with
NCF (65.9% vs. 42.7%, p = 0.001).

In terms of treatment, the use of beta-blockers
(16.5% vs. 5.2%, p = 0.017) and acetylsalicylic ac-
id (24.2% vs. 11.5%, p = 0.023) was significantly
higher in the patients with CSF compared with
those with NCF. However, there was no signif-
icant difference in the use of angiotensin-con-
verting enzyme inhibitors/angiotensin-receptor
blockers between the two groups.

The laboratory findings revealed significantly
higher fasting glucose levels (113.0 + 43.8 mg/dL
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Table I. Demographic and clinical characteristics of the study population.

Patients with Patients with
coronary slow flow normal coronary flow

Parameters (n=91) (n = 96) p-value
Age (years) 51.5+9.6 50.6 99 0.514
Male, n (%) 72 (79.1) 39 (40.6) <0.001
Smoker, n (%) 59 (64.8) 38 (39.6) 0.001
Ejection fraction, % 57.0+5.0 62.0+54 <0.001
Medical history, n (%)
Diabetes mellitus 7(1.7) 5(@(.2) 0.488
Hypertension 14 (15.6) 13 (13.5) 0.697
Hyperlipidemia 60 (65.9) 41 (42.7) 0.001
Treatment, n (%)
Beta blocker 15 (16.5) 5(5.2) 0.017
ACE-I/ARB 10 (11) 14 (14.6) 0.463
Acetylsalicylic acid 22 (24.2) 11 (11.5) 0.023
Laboratory findings
Fasting glucose (mg/dl) 113.0+43.8 93.0+23.6 <0.001
Triglyceride/glucose index 50+0.2 43+0.6 <0.001
Triglyceride (mg/dl) 210.4 £90.1 110.1 £30.3 <0.001
AST (IU/L) 24.8+92 244 +10.3 0.754
ALT (IU/L) 26.0£9.9 23.8+11.1 0.186
Uric acid (mg/dl) 5.8+0.38 42+07 <0.001
Creatinine (mg/dL) 0.8+0.1 0.8+0.2 0.443
Sodium (mEq/L) 139.5+27 138.8+2.9 0.125
Potassium (mEq/L) 44+04 43+04 0.357
Total cholesterol (mg/dl) 208.0 £40.7 191.7 £ 46.5 0.016
LDL cholesterol (mg/dl) 1249 +34.3 110.0 + 37.8 0.008
HDL cholesterol (mg/dl) 345+55 43.5+10.8 <0.001
Hemoglobin (g/dL) 146+ 1.6 13.7+19 0.001
Angiographic data
LAD FC 435+58 31.2+2.0 <0.001
LCX FC 29.3+£4.1 214+ 1.6 <0.001
RCA FC 30.0+74 195+ 1.8 <0.001

LAD, left anterior descending; CX, CX circumflex artery; RCA, right coronary, ACE-I, angiotensin-converting enzyme
inhibitor; ARB, angiotensin-receptor blockers; AST, aspartate aminotransferase; ALT, alanine aminotransferase; LDL, low-
density lipoprotein; HDL, High-density lipoprotein; LAD, left anterior descending artery; LCX, circumflex artery; RCA, right

coronary artery; FC, corrected TIMI frame count.

vs. 93.0 £ 23.6 mg/dL, p < 0.001), TGIs (5.0 = 0.2
vs. 4.3 £ 0.6, p <0.001), triglyceride levels (210.4
+ 90.1 mg/dL vs. 110.1 £ 30.3 mg/dL, p < 0.001),
and uric acid levels (5.8 £ 0.8 mg/dL vs. 4.2 +
0.7 mg/dL, p < 0.001) in the patients with CSF
compared with those with NCF. However, there
were no significant differences in AST, ALT,
creatinine, sodium, and potassium levels between
the two groups.

Furthermore, the patients with CSF had high-
er levels of total cholesterol (208.0 + 40.7 mg/
dL vs. 1917 £ 46.5 mg/dL, p = 0.016) and
low-density lipoprotein (LDL) cholesterol (124.9
+ 34.3 mg/dL vs. 110.0 + 37.8 mg/dL, p = 0.008)
compared with the patients with NCF. In con-
trast, the patients with NCF had higher levels of
high-density lipoprotein (HDL) cholesterol (43.5
+ 10.8 mg/dL vs. 34.5 £ 5.5 mg/dL, p < 0.001)

and hemoglobin (13.7 £ 1.9 g/dL vs. 14.6 £ 1.6 g/
dL, p = 0.001) compared with the patients with
CSF.

The angiographic data showed significantly
higher corrected TFC values in the LAD (43.5 +
5.8 vs. 31.2 £ 2.0, p < 0.001), LCx (29.3 + 4.1 vs.
214 + 1.6, p < 0.001), and RCA (30.0 = 7.4 vs.
19.5 £ 1.8, p < 0.001) in the patients with CSF
compared with those with NCF.

The predictors of slow coronary flow were
identified through logistic regression using both
univariate and multivariate analyses. The results
of the logistic regression analyses for the pre-
dictors of slow coronary flow are presented in
Table II. The variables examined included age,
gender, smoking status, EF, TyG, uric acid, and
hemoglobin. The univariate analysis showed sig-
nificant associations between slow coronary flow
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Table Il. Univariate and multivariate logistic regression analyses of predictors of slow coronary flow.

Univariate Multivariate
Parameters OR 95% CI P OR 95% CI P
Age 1.009 0.980-1.039 0.552
Gender 5.538 2.894-10.600 <0.001 0.451 0.206-0.782 0.005
Smoke 2.814 1.554-5.095 0.001 1.500 0.188-11.949 0.702
EF 0.834 0.781-0.889 <0.001 0.769 0.626-0.946 0.013
TG/glucose index 9.956 3.459-18.868 <0.001 11.219 2.387-20.290 < 0.001
Uric acid 9.361 5.043-17.376 <0.001 7.767 2.776-19.755 0.001
Hemoglobin 1.323 1.111-1.575 0.002 0.851 0.369-1.960 0.704
EF, ejection fraction; TG, triglyceride.
Table Ill. Demographic and clinical characteristics of the study population.
Spearman LAD-FC LCX-FC RCA-FC
TG/G index r 0.448 0.437 0.437
<0.001 <0.001 <0.001

TG/G, triglyceride/glucose index; LAD, left anterior descending artery; LCX, circumflex artery; RCA, right coronary artery; FC,

corrected TIMI frame count.

and gender, smoking, EF, TyG, uric acid, and
hemoglobin. In the multivariate analysis, gender,
EF, TyG, and uric acid remained significant pre-
dictors of slow coronary flow (Table II).

As shown in Table III, Pearson’s correlation
indicated a moderate positive correlation between
the TyG and the LAD-FC, LCx-FC, and RCA-FC.

The area under the curve for the TyG variable
in predicting CSF was 0.951 (p < 0.001, 95% CI:
0.923-0.980). The sensitivity and specificity val-
ues of the TyG cutoff value at 4.76 were 88% and
89%, respectively (Figure 2).

Discussion

This study aimed to evaluate the importance of
the TyG in patients with CSFP. The main findings
of the study are as follows: i) the TyG was signifi-
cantly higher in patients with CSF compared with
those with NCF (5.0 £ 0.2 vs. 4.3 £ 0.6, p <0.001);
ii) there was a moderate positive correlation
observed between the TyG and the TFC in the
coronary arteries; iii) the multivariate analysis
revealed that gender, EF, TyG, and uric acid were
significant predictors of slow coronary flow.

Increasing evidence supports the significant
contribution of IR to the pathogenesis of CVDs,
with the TyG emerging as a valuable tool for as-
sessing IR. Several studies*"'® have investigated
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the relationship between the TyG and outcomes
such as coronary artery disease, myocardial in-
farction, hypertension, and metabolic syndrome.
These studies*"'® have consistently demonstrated
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Figure 2. Receiver Operating Characteristic (ROC) curves
illustrating the predictive ability of the TG/G index variable
for coronary slow flow.
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that elevated TyG levels are associated with an in-
creased risk of cardiovascular events and adverse
cardiac outcomes.

Recently, three studies®''® have examined the
relationship between the TyG and CSF. Yuksel
and Yildiz!7 conducted a study to evaluate the TyG
in patients with CSFP. They compared the TyG
values of patients with CSFP with those of patients
with normal coronary arteries. The study found
that the TyG was higher in patients with CSFP
compared with those with NCF. Additionally, the
TyG showed a positive correlation with the TFC
and various biochemical variables. The authors
concluded that IR may play a role in CSFP.

Kaplangoray et al'® conducted a retrospective
case-control study to investigate the relationship
between the TyG and CSF. They compared the
TyG values of patients with CSF with those of
patients with NCF. The study found that the
TyG, LDL, body mass index (BMI), and neutro-
phil-to-lymphocyte ratio (NLR) were higher in
the CSF group, although HDL levels were sig-
nificantly lower. A correlation analysis showed a
strong correlation between CSF and the TyG. The
study also identified the TyG, BMI, NLR, and
male gender as independent predictors for CSF.
The authors concluded that there is a significant
relationship between CSF and the TyG.

Buber et al® aimed to assess the TyG with re-
spect to CSF. The study retrospectively evaluated
patients who underwent coronary angiography
and detected 72 patients with CSF. Compared
with the control group, the CSF group showed
significantly higher glucose levels, TyG, and tri-
glyceride levels. However, there was no statisti-
cally significant correlation between the TyG and
the TFC of specific coronary arteries. A multiple
logistic model analysis indicated that the TyG
was statistically significant for the risk of CSF.
The authors concluded that the TyG was higher
in the CSF group but did not predict the severity
of slow coronary flow.

The present study’s findings revealed that the
TyG was significantly higher in the CSFP group
compared with the NCF group. In the multivari-
ate analysis, gender, EF, TyG, and uric acid were
identified as significant predictors of slow coro-
nary flow. Additionally, a positive correlation was
observed between the TyG and the TFC.

The TyG has been implicated in the pathophys-
iology of CSFP through potential mechanisms in-
volving IR and endothelial dysfunction'*?. Insu-
lin resistance, characterized by impaired insulin
signaling and increased insulin levels, leads to the

dysregulation of glucose and lipid metabolism.
Elevated triglyceride levels and impaired glucose
utilization contribute to systemic inflammation,
oxidative stress, and endothelial dysfunction®2,
These processes can result in abnormal vascular
tone, reduced nitric oxide bioavailability, and
increased vascular resistance, ultimately leading
to impaired coronary microcirculation and the
development of CSFP. Furthermore, an elevated
TyG has been associated with increased levels of
inflammatory markers and prothrombotic factors,
further exacerbating the pathological processes
in CSFP. However, further research is needed to
fully elucidate the complex pathophysiological
mechanisms underlying the association between
TyG and CSFP.

The present study has significantly contributed
to advancing understanding in this field by high-
lighting a strong association between the TyG and
CSF. An elevated TyG index, along with a positive
correlation with the TFC, indicates a potential link
to IR in the pathophysiology of CSF. Moreover,
this study enhances the current literature, building
upon the works of Yuksel and Yildiz"7, Kaplango-
ray et al®®, and Buber et al®. While these studies
have explored the association between TyG and
CSFP, the present study goes further by identify-
ing gender, left ventricular EF, TyG, and uric acid
as key predictors of CSF via multivariate analysis.
This nuanced approach improves risk stratification
and offers valuable insights for targeted manage-
ment in patients with CSF.

Limitations

The limitations of this study include its retro-
spective design, single-center nature, and reliance
on medical records for data collection. Addition-
ally, the study’s findings may not be generalizable
to the broader population, and further prospective
studies are required to validate the results.

Conclusions

This study identified a significant association
between the TyG and CSFP. The TyG may serve
as a marker or predictor of CSFP and could be
linked to IR. These findings suggest a possible
role of the TyG in the pathophysiology of CSFP
and highlight its potential as a valuable tool in the
evaluation of CVDs. Further research is needed
to better understand the relationship between the
TyG and CSFP and determine the clinical utility
of this index in practice.

3021



M.N. Bilen, H.A. Barman, O. Dogan, A.O. Ebeoglu, I. Cetin, A. Erdogan, A. Atici

Conflict of Interest
All the authors declare no conflict of interest.

Informed Consent
Not applicable due to the retrospective design of the study.

Ethics Approval

The study was approved by the Ethics Committee of
Basaksehir Cam and Sakura City Hospital (date: 09/14/2023,
decision No.: KAEK/13.09.2023.399), and conducted fol-
lowing the Helsinki Declaration and its latest amendments.

Funding
The authors declare that no funds, grants, or other support
were received during the preparation of this manuscript.

Availability of Data and Materials
The datasets of the current study are available upon reason-
able request.

Authors’ Contributions

All authors contributed to one or more of the following
steps: the design of the study, data acquisition, analysis and
interpretation of data, drafting or revising the article, and fi-
nal approval of the manuscript to be published.

References

1) Beltrame JF. Defining the coronary slow flow phe-
nomenon. Circ J 2012; 76: 818-820.

2) Wang, X, Nie SP. The coronary slow flow phe-
nomenon: characteristics, mechanisms and
implications. Cardiovasc Diagn Ther 2011; 1:
37.

3) Ye H, Yin BB, Zhang JH, Xi Y, Chen F, Bai YY.
Combining the triglyceride-glucose index and gly-
cated hemoglobin Aic to assess the risk of pre-
eclampsia in women with normal glucose toler-
ance: a cross-sectional study. Eur Rev Med Phar-
macol Sci 2023; 27: 9279-9295.

4) Gallinoro E, Paolisso P, Bermpeis K, Tino BD, Es-
posito G, De Bruyne B. When “Slow Flow” Is Not
“Low Flow”. JACC Cardiovasc Interv 2022; 15:
el19-e121.

5) Laakso M, Kuusisto J. Insulin resistance and
hyperglycaemia in cardiovascular disease de-
velopment. Nat Rev Endocrinol 2014; 10: 293-
302.

6) Wang J, Huang X, Fu C, Sheng Q, Sheng Q, Liu
P. Association between triglyceride glucose in-

3022

10)

11)

12)

13)

14)

15)

16)

dex, coronary artery calcification and multivessel
coronary disease in Chinese patients with acute
coronary syndrome. Cardiovasc Diabetol 2022;
21: 1-18.

Huang R, Lin Y, Ye X, Zhong X, Xie P, Li M,
Zhuang X, Liao X. Triglyceride—glucose index
in the development of heart failure and left ven-
tricular dysfunction: analysis of the ARIC study.
Eur J Prev Cardiol 2022; 29: 1531-1541.

Buber I, Nar R, Kaya D, Senol H, Adali MK, Nar
G. Assessment of triglyceride/glucose index with
respect to coronary slow flow. Bratisl Lek Listy
2022; 123: 585-588.

Knuuti J, Wijns W, Saraste A, Capodanno D,
Barbato E, Funck-Brentano C, ESC Scien-
tific Document Group. 2019 ESC Guidelines
for the diagnosis and management of chron-
ic coronary syndromes: the Task Force for the
diagnosis and management of chronic coro-
nary syndromes of the European Society of
Cardiology (ESC). Eur Heart J 2020; 41: 407-
477.

Neumann FJ, Sousa-Uva M, Ahlsson A, Alfonso
F, Banning AP, Benedetto U, ESC Scientific Doc-
ument Group. 2018 ESC/EACTS Guidelines on
myocardial revascularization. Eur Heart J 2019;
40: 87-165.

Chalikias G, Tziakas D. Slow coronary flow:
pathophysiology, clinical implications, and ther-
apeutic management. Angiology 2021; 72: 808-
818.

Hamada S, Nishiue T, Nakamura S, Sugiura T,
Kamihata H, Miyoshi H, Imuro Y, lwasaka T. TIMI
frame count immediately after primary coronary
angioplasty as a predictor of functional recovery
in patients with TIMI 3 reperfused acute myocar-
dial infarction. J Am Coll Cardiol 2001; 38: 666-
671.

Liu X, Tan Z, Huang Y, Liu M, Yu P, Ma J, Zhao
Y, Zhu W, Wang J. Relationship between the tri-
glyceride-glucose index and risk of cardiovascu-
lar diseases and mortality in the general popula-
tion: a systematic review and meta-analysis. Car-
diovasc Diabetol 2022; 21: 1-17.

Si Y, Fan W, Han C, Liu J, Sun L. Atherogenic
index of plasma, triglyceride-glucose index and
monocyte-to-lymphocyte ratio for predicting sub-
clinical coronary artery disease. Am J Med Sci
2021; 62: 285-290.

Park GM, Cho YR, Won KB, Yang YJ, Park S, Ann
SH, Kim YG, Park EJ, Kim SJ, Lee SG, Yang DH,
Kang JW, Lim TH, Kim HK, Choe J, Lee SW, Kim
YH. Triglyceride glucose index is a useful marker
for predicting subclinical coronary artery disease
in the absence of traditional risk factors. Lipids
Health Dis 2020; 19: 1-7.

Eddy D, Schlessinger L, Kahn R, Peskin B,
Peskin B, Schiebinger R. Relationship of insulin
resistance and related metabolic variables to cor-
onary artery disease: a mathematical analysis.
Diabetes Care 2009; 32: 361-366.



The triglyceride-glucose index as a predictive marker for coronary slow flow phenomenon

17)

18)

19)

Yuksel Y, Yildiz C. Evaluation of triglyceride-glu-
cose index in coronary slow flow patients. Kardi-
ologiia 2023; 63: 62-67.

Kaplangoray M, Toprak K, Basanalan F, Palice A,
Aydin C, Demirkiran A, Cekici Y. Investigation of
the Relationship Between Triglycerides-Glucose
Index and Coronary Slow Flow: A Retrospective
Case-Control Study. Arq Bras Cardiol 2023; 120:
€20220679.

Hill MA, Yang Y, Zhang L, Sun Z, Jia G, Parrish
AR, Sowers JR. Insulin resistance, cardiovascu-
lar stiffening and cardiovascular disease. Metab-
olism 2021; 119: 154766.

20)

21)

22)

Janus A, Szahidewicz-Krupska E, Mazur G,
Doroszko A. Insulin resistance and endothelial
dysfunction constitute a common therapeutic tar-
get in cardiometabolic disorders. Mediators In-
flamm 2016; 2016: 3634948.

Rohm TV, Meier DT, Olefsky JM, Donath MY. In-
flammation in obesity, diabetes, and related dis-
orders. Immunity 2022; 55: 31-55.

Dimova R, Chakarova N, Grozeva G, Kirilov G,
Tankova T. The relationship between glucose
variability and insulin sensitivity and oxidative
stress in subjects with prediabetes. Diabetes Res
Clin Pract 2019; 158: 107911.

3023



