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Abstract

Introduction: Globally, cardiovascular disease (CVD) is the leading cause of death. Among these risk factors,
dyslipidemia, hypertension, and diabetes mellitus (DM) are significant pathological disorders that lead to this illness. In
addition to being a risk factor for cardiovascular disease, insulin resistance is a prevalent characteristic of metabolic
syndrome, obesity, and diabetes mellitus. It has been demonstrated that the triglyceride/HDL ratio is a valid indicator of
insulin resistance.

In this study, we tried to emphasize the criticality of early intervention in NSTEMI patients by revealing whether the
TG/HDL ratio indicating insulin resistance is different between NSTEMI and ST elevation myocardial infarction (STEMI)
patients.

Methods: Patients admitted to a training and research hospital with a prediagnosis of acute coronary syndrome and
diagnosed as having NSTEMI or STEMI were included in the study. Our study included 113 NSTEMI and 166 STEMI
patients.

Results: In NSTEMI patients, the mean HDL value was 39 (25-65) mg/dl, the mean LDL value was 105 (29-244) mg/d],
the mean T. cholesterol value was 180 (78-356) mg/dl, and the mean triglyceride value was 136 (37-360) mg/dl. When
NSTEMI patients were compared with STEMI patients in terms of TG/HDL ratio, NSTEMI patients were significantly
higher. (p:0.027; p<0.005).

Conclusion: Increased TG/HDL ratios are one measure of insulin resistance. The TG/HDL ratio is elevated in NSTEMI
patients, according to our research. Therefore, we can help reduce morbidity and mortality by planning early
intervention in NSTEMI patients with high TG/HDL ratios.
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Yiiksek trigliserit/yiiksek yogunluklu lipoprotein kolesterol oraninin non-st segment
yikselmeli miyokard enfarktiisiinde etkisi
0z
Giris: Kardiyovaskiiler hastaliklar (KVH) diinya ¢apinda en yaygin 6liim nedenidir. Bu risk faktorleri arasinda diabetes
mellitus (DM), hipertansiyon ve dislipidemi bu hastalia neden olan énemli patolojik durumlardir. Insiilin direnci
metabolik sendrom, obezite ve DM'nin ortak bir 6zelligidir ve ayn1 zamanda kardiyovaskiiler hastalik i¢in bir risk
faktoridir. Trigliserit/HDL oraninin insiilin direncinin giivenilir bir belirteci oldugu gosterilmistir. Bu ¢alismada, insiilin

direncini gosteren TG/HDL oraninin NSTEMI ve ST yiikselmeli miyokard enfarktiisii (STEMI) hastalar1 arasinda farkli
olup olmadigini ortaya koyarak NSTEMI hastalarinda erken miidahalenin kritikligini vurgulamaya ¢alistik.

Yontemler: Bir Egitim ve Arastirma Hastanesi'ne akut koroner sendrom 6n tanisi ile bagvuran ve NSTEMI ve STEMI
tanisi alan hastalar ¢alismaya dahil edildi. Calismamiza 113 NSTEMI ve 166 STEMI hastasi dahil edilmistir.

Bulgular: NSTEMI hastalarinda ortalama HDL degeri 39 (25-65) mg/dl, ortalama LDL degeri 105 (29-244) mg/d],
ortalama T. Kolesterol degeri 180 (78-356) mg/dl ve ortalama Trigliserid degeri 136 (37-360) mg/dl idi. NSTEMI
hastalari ile STEMI hastalar1 TG/HDL orani agisindan karsilastirildiginda, NSTEMI hastalarinin TG/HDL orani anlamh
olarak daha yiiksekti (p:0.027; p<0.005).

Sonug: Yiiksek TG/HDL orani insiilin direncini gosteren bir parametredir. Calismamiz NSTEMI hastalarinda TG/HDL
oraninin yiiksek oldugunu ortaya koymustur. Bu nedenle, TG/HDL orani yiiksek olan NSTEMI hastalarinda erken
miidahale planlayarak morbidite ve mortalitenin azaltilmasina yardimci olabiliriz.

Anahtar kelimeler: Akut koroner sendrom, ST segment yilikselmesiz miyokard enfarktiisii, ST ytlikselmeli miyokard

enfarktiisii, Trigliserid, Yiiksek yogunluklu lipoprotein.

INTRODUCTION

Globally, cardiovascular disease (CVD) is the
leading cause of death. Over 15 million people
died globally in 2019 from acute coronary
syndrome (ACS), with patients under 70 years
old accounting for 40% of these untimely
deathsl. Atherosclerosis is the primary cause of
coronary artery disease. The beginning of
atherosclerosis is atherosclerotic plaques.
There are many risk factors that cause the
progression of atherosclerosis plaques. Among
these risk factors, diabetes mellitus (DM),
hypertension, and dyslipidemia are important
pathological conditions that cause this disease.
ACS is an urgent disease condition among
atherosclerotic diseases. Research indicates
that DM affects around 37% of ACS patients?.
Patients with DM are more likely to experience
worse cardiovascular events than ACS patients
without DM34. Non-ST segment elevation
myocardial infarction (NSTEMI) is the most
common subtype of ACS. In patients with
NSTEMI, the presence of DM doubles mortality

rates. Therefore, the presence of DM should be

considered as a mortality-increasing factor for
NSTEMI patients>.

One of the most important factors leading to the
onset and progression of atherosclerotic events
is insulin resistance. Insulin resistance is
defined as a weaker sensitivity to insulin against
insulin-induced effects during the action of
insulin in target tissues. Research indicates that
DM 2 affects around 37% of ACS patients.
Patients with DM are more likely to experience
worse cardiovascular events than ACS patients
without DM®. There is increasing evidence that
insulin resistance plays an important role in the
development and pathogenesis of
cardiovascular diseases’. Therefore, early
detection of insulin resistance will prevent the
development of cardiovascular diseases. Some
indices that can reveal insulin resistance will be
important for early diagnosis in the community.
The triglyceride/HDL ratio has been shown to
be a reliable marker of insulin resistance8. In
people who develop insulin resistance, high
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triglyceride and low HDL ratios will be
important®. The TG/HDL-C ratio is important in
terms of early diagnosis of the atherosclerosis
process because it is easily obtainable and
predictive of insulin resistance. In this study, we
tried to emphasize the criticality of early
intervention in NSTEMI patients by revealing
whether the TG/HDL ratio indicating insulin
resistance is different between NSTEMI and ST
elevation myocardial infarction (STEMI)
patients.

METHODS

Patients admitted to a training and research
hospital with a prediagnosis of acute coronary
syndrome and diagnosed as NSTEMI and STEMI
were included in the study. Our study included
113 NSTEMI and 166 STEMI patients. This
study was conducted by including all patients
admitted to our hospital in 2020 and diagnosed
with NSTEMI and STEMI. Patients admitted to
our hospital with a diagnosis of NSTEMI and
STEMI during the last year were included in the
study. However, patients under the age of 18

years, pregnant women, patients with
malignancy, and patients with missing follow-
up data were excluded. Demographic

characteristics of the patients were recorded.
Laboratory records of NSTEMI and STEMI
patients at the time of hospital admission were
determined and recorded. The blood
parameters obtained from the patients were
from the time of their first hospitalization when
they were diagnosed with NSTEMI and STEMI.
Coronary angiographic imaging and the
resulting interventional treatment decisions
were recorded.

All statistical analyses were performed using
the Statistical Package for the Social Sciences
(SPSS) for windows, Version 23.0 (SPSS, Inc,
Chicago, IL, USA). The distribution of variables
was measured by kolmogorov simirnov. Normal
distribution variables are expressed as
meantstandard deviation, while non-normally
distributed variables are expressed as median
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(minimum-maximum). The p-values obtained
from the Mann-Whitney U-test for non-
normally distributed numerical variables and
the t-test for regularly distributed numerical
variables for independent samples are shown.
By displaying the percentages of the categorical
variables and accounting for the expected value,
the chi-square test p result is obtained. The
statistical significance level was assumed to be
p<0.05. This study was approved by the
Scientific Research Ethics Committee of a
Provincial Health Directorate Training and
Research Hospital with the decision numbered
364 dated 03.03.2023.

RESULTS

The study included patients admitted to the
hospital with a prediagnosis of ACS and treated
with a diagnosis of NSTEMI and STEMI. 113
patients with NSTEMI and 166 patients with
STEMI were hospitalized and treated. The mean
age of NSTEMI patients was 59.6x12.3 years
and the mean age of STEMI patients was
57.7+11.7 years. Among 113 NSTEMI patients,
75.2% were male and 24.8% were female, and
among 166 STEMI patients, 22.9% were female
and 77.1% were male. 34 (30.1%) of 113
NSTEMI patients had DM, while 43 (25.9%) of
166 STEMI patients had DM. HT disease was
present in 31% (35 patients) of NSTEMI
patients and 23.5% (39 patients) of STEMI
patients.(Table-1) 11.5% (13/100) of NSTEMI
patients and 9.6% (16/150) of STEMI patients
had previously received statin therapy. 12.4%
(14/99) of NSTEMI patients and 7.2% (12/154)
of STEMI patients were using the calcium
channel blocker dihydropride. B-blockers were
used by 18.6% (21/92) of NSTEMI patients and
12.7% (21/155) of STEMI patients.
Angiotensin-conventing enzyme (ACE-inh)
inhibitors were used by 15.9% (18/95) of
NSTEMI patients and 10.2% (17/149) of STEMI
patients.  Angiotensin-conventing  enzyme
receptor blockers (ARB) were used by 10.6%
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(12/101) of NSTEMI patients and 12%
(20/146) of STEMI patients (Table I).

LMCA. In STEMI patients (153/13) 92.2% had
atherosclerotic lesions in LAD, (124/42) 74.7%
inRCA, (100/66) 60.2% in CX, (12/154) 7.2% in

Table I: Demographic characteristics of the patients

NSTEMI STEMI

(n=113) (n=166) °
Age 59.6+12.3 57.7£11.7 0.192
Gender, fim (%f) 28/85 (24.8%)  38/128 (22.9%) 0.716
DM, y/n (%y) 34/79 (30.1%)  43/123 (25.9%) 0.443
HT, y/n (%e) 35/78 (31%) 39/127 (23.5%) 0.165
DHD CaKb, y/n (%y)  14/99 (12.4%)  12/154 (7.2%)  0.146
NDHD CaKb, y/n (%y) 0/113 (0%) 2/164 (1.2%) 0.516
B-Blokoér, y/n (%y) 21/92 (18.6%)  21/155 (12.7%) 0.174
ACE inh, y/n (%y) 18/95 (15.9%)  17/149 (10.2%) 0.159
ARB, y/n (%y) 12/101 (10.6%) 20/146 (12%)  0.713
Antiaggregants,
(%6y) 29/84 (25.7%)  29/137 (17.5%) 0.098
Statin, y/n (%y) 13/100 (11.5%) 16/150 (9.6%)  0.616

Abbreviations: DM; Diabetes Mellitus, HT: Hypertension, DHD CaKb:
calcium

Dihydropyridine

channel

blocker,

NDHD

CaKb:

LMCA (Table II).

Table Il: Coronary angiographic imaging results of the

Nondihydropyridine calcium channel blocker, ACE inh: Angiotensin
Conventing enzyme inhibitor, ARB: Angiotensin Conventing enzyme
receptor blocker. f:Female, m: male, y:yes,n: no. alndependent sample-t
test bPearson chi square test cContiunity correction test

113 NSTEMI and 166 STEMI patients
underwent coronary angiographic imaging
(CAG). After CAG, patients were classified
according to the presence of atherosclerotic
lesions in the coronary arteries. Critical
atherosclerotic stenosis was present in one
coronary artery in 12.5% of NSTEMI patients, in
16.3% of STEMI patients, in 32.1% of NSTEMI
patients, in two coronary arteries in 40.4% of
STEMI patients, in 55.4% of NSTEMI patients,
and in three coronary arteries in 43.4% of
STEMI patients. Lesions in the left main
coronary artery (LMCA) were present in 8% of
NSTEMI patients and 7.2% of STEMI patients.
On coronary angiographic imaging, 92.9%
(105/8) of NSTEMI patients had atherosclerotic
stenosis in the LAD, 68.1% (77/36) in the RCA,
79.6% (90/23) in the CX, and 8% (9/104) in the

patients

NSTEMI STEMI

(n=113) (n=166)
LAD, y/n (%e) 105/8 (92.9%)  153/13 (92.2%) 0.815
RCA, y/n (%e) 77/36 (68.1%)  124/42 (74.7%) 0.231
LCX, y/n (%e) 90/23 (79.6%)  100/66 (60.2%) 0.001
LMCA, y/n (%€) 9/104 (8%) 12/154 (7.2%)  0.819
Coronary Artery
1 Coronary Artery

14 (12.5%) 27 (16.3%)
2 Coronary Artery
3 Coronary Artery 36 (32.1%) 67 (40.4%) 0.146

62 (55.4%) 72 (43.4%)
Critical LMCA, y/n (%y)  1/8 (11.1%) 1/11 (8.3%) 0.989
Critical LAD, y/n (%y) 88/25 (77.9%)  116/50 (69.9%) 0.139
Critical RCA, y/n (%y) 53/60 (46.9%)  91/75 (54.8%)  0.194
Critical LCx, y/n (%y) 64/49 (56.6%)  63/103 (38%)  0.002
Critical stenosis, y/n (%y) 110/3 (97.3%) 162/4 (97.6%) 0.988
CABG, y/n (%y) 5/108 (4.4%)  4/162 (2.4%)  0.493
'(‘ﬂ/‘:r‘::gg')’ Interventional 5,108 (4.4%) /166 (0%) 0.010
Mortality, y/n (%y) 4/109 (3.5%)  3/163 (1.8%)  0.446

Abbreviations: LAD: Left coronary artery, RCA: Right coronary artery, LCx:
circumflex coronary artery, LMCA: Left main coronary artery, CABG:
coronary artery bypass grafting, y: yes, n: no. a Contiunity correction test
bPearson chi square test

The laboratory tests performed at the time of
admission in patients hospitalized with NSTEMI
and STEMI are summarized in Table-3. As a
result of the analysis, a significant difference
was observed in the Neu/Lymp ratio when
NSTEMI patients were compared with STEMI
patients. (p<0.001) (Table-3) In NSTEMI
patients, the mean HDL value was 39 (25-65)
mg/dl, the mean LDL value was 105 (29-244)
mg/dl, the mean T. Cholesterol value was 180
(78-356) mg/dl, and the mean Triglyceride
value was 136 (37-360) mg/dl. When NSTEMI
patients were compared with STEMI patients in
terms of TG/HDL ratio, NSTEMI patients were
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significantly higher. ( p:0.027; p<0.005) (Table
I0).

Table lll: Laboratory results of the patients

NSTEMI STEMI
(n=113) (n=166) i
WBCX10° 105 (2.9-29.6) 12 (5.2-26.7) <0.001
Hb 1417 14.2+1.7 0.345
Htc 43+4.6 43.3+4.8 0.493
Neu X10° 7.7 (1.7-26.8) 9.3 (3.1-24.3) <0.001
Lym X10° 2.13 (0-5) 1.91 (1-5) 0.066
PIt X10° 264 (87-611) 259 (32-715) 0.937
Neu/Lymp 3.47 (1.01-20) 5.2 (0.9-27.7) <0.001
PIt/Lymp 127 (50-490) 135 (15.7-643)  0.109
Creatinin, mg/dl  0.92 (0.61-2.27)  0.91 (0.53-1.68)  0.511
GFR 84 (19-121) 83 (45-128) 0.619
TSH 1.13(0.22-7.37)  1.1(0.02-4.47)  0.515
HDL 39 (25-65) 39 (18-96) 0.387
LDL 105 (29-244) 108 (26-241) 0.989
T. Cholesterol 180 (78-356) 179 (54-364) 0.816
Triglyceride 136 (37-670) 123 (30-549) 0.027
Tg/HDL 3.68(1.1-19.4)  3.2(0.74-24.3)  0.027
Troponin 17.3 (0.10-6630) 106 (0.10-10000) 0.007
Uric acid 4.9 (2.4-11.1) 5.3 (2.6-8.5) 0.496
HbalC 6 (4.6-13.6) 5.9 (4.9-13.9) 0.999
Procalcitonin 0.05(0.02-0.1)  0.05(0.02-0.1)  0.107
sl 964 (172-4764) 1284 (98-15655)  0.001
CRP 2 (2-92.9) 3.1 (2-187) 0.137
Albumin 41 (29-49) 41 (25-47) 0.640
CRP/Albumin 0.058 (0.04-2.32) 0.077 (0.04-6.69) 0.291

Abbreviations: Hb: hemoblobin, Htc: hematocrit, Neu: neutrophil, Lym:
lymphocyte, Plt: Platalet, GFR: Glomerular filtration rate, TSH: Troit
stimulating hormone,HDL: high density lipoprotein, LDL: low density
lipoprotein, CRP: c reactive protein.aMan whitney-u test bIndependent
sample-t test
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DISCUSSION

Globally, ACS is a leading cause of illness and
mortalityl0. NSTEMI is the most common
subtype of ACS. With increasing life expectancy,
the number of NSTEMI patients is increasing!l.
When ACS is compared among ACS, NSTEMI
patients have a better short-term prognosis
than STEMI patients, but have a worse long-
term prognosisi2. The diagnosis of NSTEMI is
more difficult than the diagnosis of STEMI.
Therefore, the prevalence of NSTEMI has been
determined on the basis of multiple screening
and registries13. In general, the data show that
the annual incidence of NSTEMI is gradually
increasing compared to the incidence of STEMI.
The increase in the annual incidence of NSTEMI
may be attributed to the increased prevention
efforts related to CAD in recent years14.

The most important factor in atherosclerosis,
that is involved in the physiopathology of
coronary artery disease, is dyslipidemia.
Dyslipidemia is defined as an increase in
triglycerides, total cholesterol and LDL and a
decrease in HDL levels!516, DM or insulin
resistance  are important pathological
conditions both in terms of their effect on
dyslipidemia and their direct effect on the
atherosclerotic process. Glucose metabolism is
closely related to lipid metabolisml’. Many
studies have found a relationship between high
triglyceride levels, low HDL levels, and
cardiovascular disease risk!8. Therefore, many
indices indicating dyslipidemia and insulin
resistance have been used to determine the
morbidity and mortality of cardiovascular
disease. One of these indicators that is very
predictive of atherosclerosis, insulin resistance,
and the risk of cardiovascular disease is the
TG/HDL-C ratiol7.19. Since TG is hydrophobic, it
must combine with associated proteins to form
lipoprotein particles that are transported in the
plasmaZ20. TG is the main component of
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chylomicrons, very low density lipoproteins
(VLDL), and the triglyceride-rich lipoproteins
formed as a result of their metabolism?0.
According to a study, circulating lipoproteins
typically use transcytosis to enter and exit the
artery wall, allowing lipoproteins to pass
through the endothelium?!. TG remnants carry
more cholesterol per particle than LDL because
they are bigger than LDL. The remains of TG are
readily absorbed by macrophages and do not
require oxidation to become atherogenic.
Consequently, TG remnants have a higher
atherogenic impact than LDL22, Given that TG
and residual cholesterol levels are closely
correlated, it follows that increased TG levels
may contribute to CVD. A more significant role
for non-HDLC and TG lowering in coronary
artery disease was supported by Puri R et al.'s23
findings, which demonstrated that changes in
non-HDLC were more closely connected with
changes in coronary atheroma progression than
LDL-C and were only associated with TG levels
above 200 mg/dL. In our study, the TG/HDL
ratio was higher in NSTEMI patients than in
STEMI patients. The fact that this ratio was
higher in NSTEMI patients may be thought to be
due to the fact that the identification of this
patient group is later. Considering that there are
more DM patients in this patient group, the fact
that such ratios revealing insulin resistance are
higher will make the relevant specialist more
careful and the diagnosis of NSTEMI will be left
more often. Insulin resistance is the stage before
the diagnosis of DM is abandoned. Therefore,
the stage of insulin resistance, also interpreted
as Pre-DM, is important in terms of
cardiovascular disease risk®. When we look at
in-hospital mortality rates, mortality is higher
in STEMI patients. When we look at longer-term
mortality rates, mortality rates are higher in
NSTEMI patients than in STEMI patients?. The
reasons for the higher mortality rates in long-
term NSTEMI patients are that this patient
group is older and has more comorbid diseases
such as DM26. The presence of DM in NSTEMI

patients doubles the association rates with
mortality. Therefore, the presence of DM should
be considered as a mortality-increasing factor
for NSTEMI patients?’. In general, 20-30% of
NSTEMI patients have DM and most of them
have type 2 DM with insulin resistance?28.

In our study, 30.1% of NSTEMI patients and
25.49% of STEMI patients had DM disease.
When these two groups of patients were
compared, no significant difference was
observed (p: 0.443, p>0.005). However, when a
comparison was made in terms of TG/HDL
ratio, which is considered important in showing
insulin resistance, this ratio was significantly
higher in NSTEMI patients. TG/HDL-C ratio is a
strong predictor of insulin resistance as well as
atherosclerosis and CVD riskl6. Insulin
resistance is the stage before the diagnosis of
DM is abandoned?® Therefore, it is important to
reveal insulin resistance, which is also
interpreted as pre-DM, in terms of
cardiovascular disease risk?4. In our study,
although DM rates were similar in the two
patient groups, the TG/HDL ratio was
significantly different, which we can associate
with pre-DM status30. The higher prevalence of
pre-DM in NSTEMI patients is due to the fact
that the diagnosis of NSTEMI is more difficult
and less frequent. Therefore, since the diagnosis
of NSTEMI is more difficult than the diagnosis of
STEMI, we can increase the dropout rates of
NSTEMI by requesting troponin more
frequently from patients with suspected CVD.
Because the diagnosis of NSTEMI patients is
delayed, the incidence of comorbid disease will
increase. With a higher TG/HDL ratio indicating
insulin resistance, earlier intervention can be
planned for NSTEMI patients, contributing to
reduced mortality and morbidity. Lowering the
TG/HDL-C ratio was linked to a positive impact
on the advancement of coronary atherosclerosis
in long-term care diabetic patients, according to
research by Nicholls et al3L.Two thirds of
patients with acute or chronic coronary artery
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disease have been found to have impaired
glucose metabolism32. Research indicates that
in individuals with DM who have had NSTEMI,
early interventional techniques should be
chosen over conservative ones. Research has
demonstrated a 22-27% decrease in the
mortality and non-fatal MI rates among diabetes
patients who were randomly assigned to an
early interventional strategy as opposed to a
conservative approach?8, Many studies have
demonstrated an association between insulin
resistance and coronary artery disease.
However, in this study, we compared the
TG/HDL ratio, which is an indicator of insulin
resistance, between patients with NSTEMI and
STEMI, two emergencies of coronary artery
disease. The results of the study showed that the
TG/HDL ratio was higher in NSTEMI patients.
This suggests that the diagnosis of NSTEMI
should be retained more and that more
troponin screening should be performed. By
being able to leave more NSTEMI diagnoses,
more patient groups with insulin resistance will
be identified. By identifying patients with
insulin resistance more quickly, the chance of
early intervention will increase. In addition, the
higher TG/HDL ratio in the NSTEMI patient
group will reveal the need for more primary
prevention plans for this patient group. Earlier
treatment of dyslipidemia in the NSTEMI
patient group with a higher TG/HDL ratio will
have positive effects on morbidity by stabilizing
atherosclerotic plaques. In addition, although
DM disease was similar in both groups in our
study, the TG/HDL ratio was higher in the
NSTEMI group, which we think is due to the fact
that the diagnosis of this disease was
discontinued later than the diagnosis of STEMIL.

Our study's limitations include that it is a single-
center investigation with a limited sample size.
To verify these results, additional multicenter
studies with larger sample sizes are required, as
there is a certain selection bias. Secondly, no
comparative analysis between the TG/HDL
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index and conventional markers of insulin
resistance was done in this study. Third, even
though the research analysis took into account
a large number of confounding factors, certain
known factors (such nutritional status) or
unknown factors that were left out of the
analysis could still have an impact on the
findings.

CONCLUSION

A high TG/HDL ratio is a parameter indicating
insulin resistance. Our study revealed that the
TG/HDL ratio is high in NSTEMI patients.
Therefore, we can help reduce morbidity and
mortality by planning early intervention in
NSTEMI patients with high TG/HDL ratios.

Ethics Committee Approval: The statistical
significance level was assumed to be p<0.05. This
study was approved by the Scientific Research
Ethics Committee of a Provincial Health Directorate
Training and Research Hospital with the decision
numbered 364 dated 03.03.2023.

Conflict of Interest: The authors declared
noconflicts of interest.
Financial Disclosure: The authors declared

thatthis study has received no financial support.
REFERENCES

1. Dziedzic E. A., Gasior J. S., Tuzimek A. et al. (2022).
Investigation of the associations of novel
inflammatory biomarkers—Systemic Inflammatory
Index (SII) and Systemic Inflammatory Response
Index (SIRI)—With the severity of coronary artery
disease and acute coronary syndrome occurrence.

International Journal of Molecular Sciences, 23(17),
9553.

2. Zhou M, Liu ], Hao Y, et al. Prevalence and in-
hospital outcomes of diabetes among patients with
acute coronary syndrome in China: fndings from the
Improving Care for Cardiovascular Disease in China-
Acute Coronary Syndrome Project. Cardiovasc
Diabetol. 2018;17(1):147.

3. Ray KK, Colhoun HM, Szarek M, et al. Efects of
alirocumab on cardiovascular and metabolic
outcomes after acute coronary syndrome in patients
with or without diabetes: a prespecifed analysis of

357



Akkaya S. & Ozen K.

the ODYSSEY OUTCOMES randomised controlled
trial. Lancet Diabetes Endocrinol. 2019;7(8):618-
28.

4. Preis SR, Hwang S-], Coady S, et al. Trends in all-
cause and cardiovascular disease mortality among
women and men with and without diabetes mellitus
in the Framingham Heart Study, 1950 to 2005.
Circulation. 2009;119(13):1728-35,

5. McGuire DK, Emanuelsson H, Granger CB, et al.
Influence of diabetes mellitus on clinical outcomes
across the spectrum of acute coronary syndromes.
Findings from the GUSTO-IIb study. GUSTO IIb
Investigators. Eur Heart ] 2000;21:1750-8.

6. Hill MA, Yang Y, Zhang L, et al. Insulin resistance,
cardiovascular stifening and cardiovascular disease.
Metabolism. 2021;119: 154766

7. Ormazabal V, Nair S, Elfeky O, et al. Association
between insulin resistance and the development of

cardiovascular disease. Cardiovasc Diabetol.
2018;17(1):122.

8. Vera Bittner B, Johnson D, Zineh I, et al. The
TG/HDL cholesterol ratio predicts all cause
mortality in women with suspected myocardial
ischemia: a report from the women’s ischemia
syndrome evaluation (WISE). Am Heart |
2009;157:548-55: Van Linthout S, Spillmann F,
Schultheiss HP, et al. High-density lipoprotein at the
interface of type 2 diabetes mellitus and
cardiovascular disorders. Curr Pharm Des
2010;16:1504-16.

9. Li C, Ford ES, Meng YX, Reaven GM. Does the
association of the triglyceride to high-density
lipoprotein cholesterol ratio with fasting serum
insulin differ by race/ethnicity? Cardiovasc
Diabetol. 2008; 7:4, doi: 10.1186/1475-2840-7-4.

10. Global, regional, and national age-sex-specific
mortality for 282 causes of death in 195 countries
and territories, 1980-2017: a systematic analysis for
the Global Burden of Disease Study 2017. Lancet
2018; 392: 1736-88.

11. Benjamin E], Blaha M], Chiuve SE, et al. Heart
Disease and Stroke Statistics-2017 Update: A Report
From the American Heart Association. Circulation
2017; 135: e146-e603.

12. McManus DD, Gore ], Yarzebski ], et al. Recent
trends in the incidence, treatment, and outcomes of
patients with STEMI and NSTEMI. Am ] Med 2011;
124: 40-7.

13. GRACE Investigators. Rationale and design of the
GRACE (Global Registry of Acute Coronary Events)
project: a multinational registry of patients
hospitalized with acute coronary syndromes. Am
Heart] 2001;141: 190-9.

14. Bata IR, Gregor RD, Eastwood BJ], Wolf HK.
Trends in the incidence of acute myocardial
infarction between 1984 and 1993—The Halifax
County MONICA Project. Can ] Cardiol 2000;16:589-
95.

15. Fodor G. Primary prevention of CVD: treating
dyslipidaemia. BM] Clin Evid 2008;6:2008: Sampson
UK, Fazio S, Linton MF. Residual cardiovascular risk
despite optimal LDL-cholesterol reduction with
statins: the evidence, etiology, and therapeutic
challenges. Curr Atheroscler Rep 2012;14:1-0.

16. Toprak K., Kaplangoray M., Akyol S., et al. (2024).
The non-HDL-C/HDL-C ratio is a strong and
independent  predictor of the no-reflow
phenomenon in patients with ST-elevation
myocardial infarction. Acta Cardiologica, 79(2), 194-
205.

17. Lauber C, Gerl M], Klose C, et al. Lipidomic risk
scores are independent of polygenic risk scores and
can predict incidence of diabetes and cardiovascular
disease in a large population cohort. PLoS Biol.
2022;20(3): e3001561.
https://doi.org/10.1371/journal.  pbio.3001561:
Zhang M, Zhang ], Chua HZ, Feng R, Lu M, Tian Y. Core
outcome set for stable angina pectoris in traditional
Chinese medicine (COS-SAP-TCM). Acupuncture
Herbal Med. 2021;1(1):39-48.
https://doi.org/10.1097 /HMO.
0000000000000007.

18. Guérin M, Le Goff W, Lassel TS, et al. Atherogenic
role of elevated CE transfer from HDL to VLDL(1)
and dense LDL in type 2 diabetes: impact of the
degree of triglyceridemia. Arterioscler Thromb Vasc
Biol 2001;21:282-8.

19. Kaplangoray M., Toprak K., Basanalan F., et al.
(2023). Investigation of the relationship between
triglycerides-glucose index and coronary slow flow:

358



A retrospective case-control study. Arquivos
Brasileiros de Cardiologia, 120, €20220679.

20. Do R,, Willer C. ]., Schmidt E. M., et al. (2013).
Common variants associated with plasma
triglycerides and risk for coronary artery disease.
Nature genetics, 45(11), 1345-52.

21. Fogelstrand P, Boren ]. Retention of atherogenic
lipoproteins in the artery wall and its role in
atherogenesis. Nutr Metab Cardiovasc Dis.
2012;22:1-7.

22. Peng ], Luo F.,, Ruan G., Peng R, & Li X. (2017).
Hypertriglyceridemia and atherosclerosis. Lipids in
health and disease, 16, 1-12.

23. Puri R, Nissen S. E., Shao M., et al (2016). Non-
HDL cholesterol and triglycerides: implications for
coronary atheroma progression and clinical events.
Arteriosclerosis, thrombosis, and vascular biology,
36(11),2220-8.

24.Yun JS, Ko SH. Current trends in epidemiology of
cardiovascular disease and cardiovascular risk
management in type 2 diabetes. Metabolism
2021;123: 154838.

25.Volmink JA, Newton JN, Hicks NR, et al. Coronary
event and case fatality rates in an English
population: results of the Oxford myocardial
infarction incidence study. The Oxford Myocardial
Infarction  Incidence Study Group. Heart
1998;80:40-4.

26.Bahit MC, Granger CB, Wallentin L. Persistence of
the prothrombotic state after acute coronary
syndromes: implications for treatment. Am Heart ]
2002;143:205-216: Bogaty P, Poirier P, Simard §, et
al. Biological profiles in subjects with recurrent
acute coronary events compared with subjects with
long-standing stable angina. Circulation 2001;103:
3062-8.

Dicle Tip Dergisi / Dicle Med ] (2024) 51 (3) : 351-359

27. McGuire DK, Emanuelsson H, Granger CB, et al.
Influence of diabetes mellitus on clinical outcomes
across the spectrum of acute coronary syndromes.
Findings from the GUSTO-IIb study. GUSTO IIb
Investigators. Eur Heart ] 2000;21:1750-8.

28. Malmberg K, Ryden L, Wedel H, Birkeland K,
Bootsma A, Dickstein K, Efendic S, Fisher M,
Hamsten A, Herlitz ], Hildebrandt P, MacLeod K,
Laakso M, Torp-Pedersen C, Waldenstrom A. Intense
metabolic control by means of insulin in patients
with diabetes mellitus and acute myocardial
infarction (DIGAMI 2): effects on mortality and
morbidity. Eur Heart ] 2005;26:650-61.

29. Toprak K., Atherogenic index of plasma is an
independent risk factor for contrast induced
nephropathy in patients with non-ST elevation
myocardial infarction. Angiology,2023, 74(5), 427-
34.

30. Bilgin S., Aktas G., Atak T. B. M,, et al. (2022).
Triglyceride to high density lipoprotein cholesterol
ratio is elevated in patients with complicated type 2
diabetes mellitus. Acta facultatis medicae
Naissensis, 39(1), 66-73.

31. Nicholls SJ], Tuzcu EM, Wolski K, et al. Lowering
the  triglyceride/  high-density lipoprotein
cholesterol ratio is associated with the beneficial
impact of pioglitazone on progression of coronary
atherosclerosis in diabetic patients: insights from
the PERISCOPE (Pioglitazone Effect on Regression of
Intravascular Sonographic Coronary Obstruction
Prospective Evaluation) study. ] Am Coll Cardiol
2011;57:153-9.

32. Bartnik M, Ryden L, Ferrari R, et al. The
prevalence of abnormal glucose regulation in
patients with coronary artery disease across
Europe. The Euro Heart Survey on diabetes and the
heart. Eur Heart ] 2004;25:1880-1890.

359



	INTRODUCTION

