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Abstract
The ratio of triglyceride (TG)/high-density lipoprotein cholesterol (HDL-C) has been proposed as an easily obtainable atherogenic
marker and high TG/HDL-C ratio is associated with insulin resistance. This study investigated the associated between a high TG/
HDL-C ratio and cardiovascular mortality in patients with ST-segment elevation myocardial infarction (STEMI), with or without
diabetes mellitus (DM).
Between January 2005 and December 2014, 1661 patients with STEMI underwent primary percutaneous coronary intervention in our

hospital. Of these, 289were classified into group1 (with bothDMandahighTG/HDL-C ratio), 295 into group2 (withDM,butwithout a high
TG/HDL-C ratio), 501 into group 3 (without DM, but a high TG/HDL-C ratio), and 576 into group 4 (without DM or a high TG/HDL-C ratio).
Older age, longer chest pain to reperfusion time, poor hemodynamic condition, and higher prevalence of multiple vessel coronary

artery disease were noted in those with DM. Poor outcomes including higher 30-day and 1-year cardiovascular mortality and all-
causemortality rates were noted in those with DM but without a high TG/HDL-C ratio. Patients with DM but without a high TG/HDL-C
ratio had a Hazard ratio of 3.637 for cardiovascular mortality relative to those without DM, but without a high TG/HDL-C ratio.
Even though a high TG/HDL-C ratio is associated with insulin resistance, patients with or without DM, but with a high TG/HDL-C

ratio had better 30-day and 1-year outcomes.

Abbreviations: AKI= acute kidney injury, CI= confidence interval, CVD= cardiovascular disease, DM= diabetes mellitus, HDL-C
= high-density lipoprotein cholesterol (HDL-C), HF = heart failure, HR = hazard ratio, LDL-C = low-density lipoprotein cholesterol,
MACE = major adverse cardiac event (MACE), MI = myocardial infarction, MLD = minimal luminal diameter, PCI = percutaneous
coronary intervention, RLD = reference luminal diameter, STEMI = ST-segment elevation myocardial infarction, TG = triglyceride,
TVR = target vessel revascularization.
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1. Introduction

Cardiovascular disease (CVD) is themost common cause of death
and primary source of disease burden in developing and
developed countries.[1] Dyslipidemia is a prominent risk factor
for CVD.[2] Lowering low-density lipoprotein cholesterol (LDL-
C) with a statin is important in both primary and secondary
intervention settings.[3] On the other hand, increased high-density
lipoprotein cholesterol (HDL-C) is associated with a decrease in
CVD, with an effect predominantly observed in patients with low
HDL-C.[4] Although the role of high LDL-C and low HDL-C in
CVD development has been widely accepted, the role of
hypertriglyceridemia remains controversial. As serum triglycer-
ide (TG) levels are inversely correlated with in-hospital death and
adverse late outcomes in patients with ST-segment elevation
myocardial infarction (STEMI), a high serum TG level can be
regarded as benign and not a target for aggressive therapy.[5]

The TG/HDL-C ratio has been proposed as an easily
obtainable atherogenic marker[6] and has been proposed as a
predictor of insulin resistance.[7] A high TG/HDL-C ratio is also
correlated with LDL phenotype B,[8] and small HDL particles,[9]

and is also associated with increased arterial stiffness and
impaired heart rate recovery after exercise.[10] In children, the
TG/HDL-C ratio was found to be positively associated with
systolic and diastolic blood pressure and metabolic syndrome.[11]

The cut-off for the TG/HDL-C ratio varied among different
ethnic groups and was reported to be 3.0 for non-Hispanic whites
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and Mexican Americans and 2.0 for non-Hispanic blacks.[12]

Cardiometabolic risk factors were more adverse in men and
women whose TG/HDL-C ratio exceeded 3.5 and 2.5,
respectively.[13] In the acute phase of myocardial infarction
(MI), the relationship between the TG/HDL-C ratio and
cardiovascular outcomes is controversial. One study in patients
with acute MI reported that a low TG level was associated with
high in-hospital mortality. Another study in patients with acute
coronary syndrome reported that a high TG/HDL ratio was a
powerful independent predictor of all-cause mortality and a risk
factor for cardiovascular events. Due to this gap in knowledge,
the present study aimed to explore the relationship between the
TG/HDL-C ratio and STEMI, and to determine the influence of
insulin resistance in such patients.
2. Materials and methods

2.1. Patients and groups

Between January 2005 and December 2014, 1661 patients with
STEMI underwent primary percutaneous coronary intervention
(PCI) in our hospital and were enrolled in the STEMI registry. A
TG/HDL-C ratio higher than 3.5 in men and 2.5 in women was
defined a high ratio 13. All patients underwent a fasting lipid
profile within the first 3 days of hospitalization. Of these 1661
patients, 289 were classified into group 1 (with both DM and a
high TG/HDL-C ratio), 295 into group 2 (with DM, but without
a high TG/HDL-C ratio), 501 into group 3 (without DM, but
with a high TG/HDL-C ratio), and 576 into group 4 (without
DM or a high TG/HDL-C ratio). The baseline characteristics and
cardiovascular mortality were compared among the 4 groups.
The Institutional Review Committee on Human Research at our
institution approved the study protocol.
2.2. Definitions

OurMI criteria were in accordance with themost recent universal
definitions.[14] Advanced heart failure (HF) was graded as greater
than III, according to the New York Heart Association
Classification. Based on the Kidney Disease Improving Global
Outcomes definition, acute kidney injury (AKI) was defined as an
absolute increase in serum creatinine of at least 0.3mg/dL within
48hours or a 50% increase in serum creatinine from baseline
within 7 days, or a urine volume of less than 0.5mL/kg/h for at
least 6hours.[15] Target vessel revascularization (TVR) was
defined as any repeat PCI or coronary artery bypass graft for
lesions with stenosis ≧70%, and a target vessel was defined as the
entire major coronary vessel proximal and distal to the target
lesion, including upstream and downstream branches and the
target lesion itself.[16] Cardiovascular mortality was defined as
death related to an MI, cardiac arrhythmia, or HF. All-cause
mortality was defined as death from any cause. A major adverse
cardiac event (MACE) included an MI, TVR, and cardiovascular
mortality.
2.3. Study endpoints

The primary endpoints of our study were recurrentMI, TVR, and
cardiovascular mortality during the 30-day and 1-year follow-up
period. The secondary endpoints were all-cause mortality,
regardless of cause, during the 30-day and 1-year follow-up
period.
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2.4. Statistical analysis

Data were expressed as the mean ± standard deviation for
continuous variables, or as counts and percentages for categorical
variables. Continuous variables were compared using an
independent t test or the Mann-Whitney U test. Categorical
variables were compared using a chi-square statistic.Multivariate
Cox regression analysis included a hazard ratio (HR)<0.100 for
1-year cardiovascular mortality in univariate Cox regression
analyses. Multivariate Cox regression analyses on 1-year
cardiovascular mortality were performed to determine the HR
between groups. The patient without DM, but a high TG/HDL-C
ratio was set as anHR of 1. A Kaplan-Meier curve was calculated
for 1-year cardiovascular mortality in all groups. All statistical
analyses were performed using SPSS 22.0 (IBM. Corp., Armonk.
NY, USA). A P-value <.05 was statistically significant.
3. Results

In STEMI patients, significantly higher TG/HDL-C ratio was
noted in patients with DM (DM vs non-DM; 4.08±3.65 vs 3.62
±2.88; P= .012).
3.1. Baseline characteristics of study groups

Baseline characteristics of the 4 groups are listed in Table 1. The
average age of groups with a high TG/HDL-C ratio was greater
than that of groups without a high TG/HDL-C ratio. The
prevalence of males was greater in groups without DM. The
comorbidities in the 4 groups showed significant differences,
except for the prevalence of prior MI. The prevalence of Killip
class ≥III was greater in those with DM, but without a high TG/
HDL-C ratio. Longer chest pain-to-reperfusion time was
observed in those with DM. Laboratory results showed
significant differences between the 4 groups. Lower levels of
total cholesterol and LDL-C were noted in those with DM
patients, but without a high TG/HDL-C ratio. Higher HDL-C
levels were noted in groups without a high TG/HDL-C ratio.
Higher peak troponin-I levels and a worse left ventricular ejection
fraction were noted in patients with DM, but without a high TG/
HDL-C ratio. Higher prevalence of anterior wall infarction was
noted in groups without a high TG/HDL-C ratio. Higher
prevalence of multiple vessel disease was noted in patients with
DM, but without a high TG/HDL-C ratio. More intensive
guideline-based treatment was applied in patients without DM,
but with a high TG/HDL-C ratio.
3.2. Angiographic characteristics of study groups

Angiographic characteristics of the 4 groups are listed in Table 2.
Larger pre-PCI reference luminal diameter (RLD) was noted in
groups without DM. Smaller post-PCI minimal luminal diameter
(MLD) was noted those with DM, but without a high TG/HDL-C
ratio. Larger post-PCI RLD was noted in groups without DM.
The method of reperfusion showed no significant difference
among the 4 groups. Those with DM, but without a high TG/
HDL-C ratio, had higher prevalence of mechanical support.
3.3. Thirty-day and one-year clinical outcomes

Clinical outcomes are listed in Table 3. A higher incidence of
post-PCI AKI was noted in those with DM. A higher incidence of
30-day cardiovascular mortality and all-cause mortality was



Table 1

Baseline characteristics of DMpatientswith or without a high TG/HDL-C ratio and non-DMpatientswith or without a high TG/HDL-C ratio.

Both DM and
a high TG/HDL-C
ratio (N=289)

With DM, but without
a high TG/HDL-C
ratio (N=295)

Without DM, but
a high TG/HDL-C
ratio (N=501)

Without DM or
a high TG/HDL-C
ratio (N=576) P value

General demographics
Age (years) 59.9±12a 65.6±11b 55.9±12c 64.0±13b <.001
Male sex (%) 222 (76.8)a 217 (73.6)a 440 (87.8)b 495 (85.9)b <.001

Risk factors for MI
BMI (kg/m2) 26.13±3.74a 24.85±3.49b 26.24±3.43a 24.38±3.59b <.001
BMI < 18.5 kg/m2 (%) 1 (0.3)a 6 (2.0)a,b 6 (1.2)a 21 (3.6)b .004

Current smoker (%) 123 (42.6)a 114 (38.6)a 284 (56.7)b 296 (51.4)b <.001
Hypertension (%) 199 (68.9)a 201 (68.1)a 258 (51.5)b 317 (55.0)c <.001
Prior MI (%) 25 (9.0) 25 (8.5) 34 (6.8) 39 (6.8) .541
Prior stroke (%) 18 (6.2)a 40 (13.6)b 19 (3.8)c 38 (6.6)a <.001
ESRD on maintenance hemodialysis (%) 12 (4.2)a 18 (6.1)a 5 (1.2)b 12 (2.1)b <.001
Advanced heart failure (%) 21 (7.3)a 50 (16.9)b 21 (4.2)a 57 (9.9)c <.001

The severity of MI
SBP (mmHg) 132.19±35.77 129.12±34.80 134.73±31.99 133.06±33.49 .154
Killip level ≧ III (%) 73 (25.3)a 115 (39.0)b 69 (13.8)c 125 (21.7)a <.001

Timing of primary PCI
Door-to-balloon time (minutes) 114.53±19.05 109.23±11.29 98.81±11.03 100.62±16.01 .134
Reperfusion time (minutes) 19.92±11.31 20.76±12.63 19.81±11.28 19.34±12.40 .436
Pain-to-reperfusion time (minutes) 378.88±138.3a 371.23±179.1a 297.01±120.1b 297.74±161.3b <.001

Laboratory examination
White blood cell count (x103) 11.9±5.2a 11.6±4.6a 11.7±4.1a 10.8±3.6b <.001
Hemoglobin (gm/dl) 14.12±2.32a 13.49±2.28b 14.97±1.94c 14.17±1.97a <.001
Blood fasting sugar (mg/dL) 252.09±105.0a 245.91±113.1a 148.54±50.61 b 150.38±57.97b <.001
HbA1C (%) 8.55±2.06a 8.13±2.10b 6.06±1.06 c 5.93±0.86c <.001
Creatinine (except ESRD) (mg/dL) 1.67±0.87a 1.78±0.95 a 1.26±0.24 b 1.34±0.36b <.001
Total cholesterol (mg/dL) 181.50±44.35 a 168.20±44.33b 192.99±43.68c 179.34±41.34a <.001
Total cholesterol ≧ 200 mg/dL (%) 77 (26.6)a 60 (20.3)a 196 (39.1)b 164 (28.5)c <.001

TG (mg/dL) 202. 40±100.44a 81.69±30.61b 199.77±100.5a 83.53±33.20b <.001
TG ≧ 150 mg/dL (%) 188 (65.1)a 6 (2.0)b 326 (65.1)a 21 (3.6)b <.001

LDL-C (mg/dL) 110.53±36.12 a 105.98±39.82a 121.82±37.03b 117.85±56.43b <.001
LDL-C ≧ 130 mg/dL (%) 71 (24.6)a 67 (22.7)a 203 (40.5)b 186 (32.3)c <.001

HDL-C (mg/dL) 34.89±8.34a 45.85±11.25b 36.30±7.94 c 47.86±11.10d <.001
HDL < 40 mg/dL (%) 211 (73.0)a 91 (30.8)b 348 (69.5) a 127 (22.0)c <.001

Peak Troponin-I (ng/mL) 44.78±26.94a 76.72±32.21 b 50.00±20.53 c 58.65±25.83c <.001
LVEF (%) 57.67±13.80a 53.10±14.61 b 59.45±12.43 c 57.35±13.98a <.001
Infarcted territory (%) a b a b .017
Anterior 138 (47.8) 175 (59.3) 247 (49.3) 338 (58.7)
Inferior 136 (47.1) 109 (36.9) 237 (47.3) 222 (38.5)
Lateral 11 (3.8) 6 (2.0) 9 (1.8) 11 (1.9)
Posterior 4 (1.4) 5 (1.7) 8 (1.6) 5 (0.9)

Characteristics of coronary artery disease
Multiple vessel disease (%) 201 (69.6)a 214 (72.5)a 298 (59.5)b 335 (58.2)c <.001
Left main disease (%) 14 (4.8) 18 (6.1) 27 (5.4) 37 (6.4) .777

Post-MI Medications (%)
ACEI/ARBs 252 (87.2) 252 (85.4) 437 (87.2) 498 (86.6) .896
Beta-blockers 208 (72.0)a 213 (72.2)a 399 (79.6)b 398 (69.1)a .001
Statins 208 (72.0)a 189 (64.1)b 389 (77.6)c 413 (71.7)a .001

Data are expressed as mean± standard deviation or as number (percentage).
Different letters (a, b, c, d) associated with different groups indicate significant difference (at 0.05 level) by Bonferroni multiple comparison procedure.
ACEI=angiotensin converting enzyme inhibitor, ARB= angiotensin receptor blocker, BMI=body mass index, DM=diabetes mellitus, ESRD=end stage renal disease, HbA1C=glycohemoglobin, HDL-C=high-
density lipoprotein cholesterol, LDL-C= low-density lipoprotein cholesterol, LVEF= left ventricular ejection fraction, MI=myocardial infarction, PCI=percutaneous coronary intervention, SBP= systolic blood
pressure, TG=Triglyceride.
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noted in those with DM, but without a high TG/HDL-C ratio.
Higher 1-year MACE, cardiovascular mortality, and all-cause
mortality rates were noted in those with DM, but without a high
TG/HDL-C ratio.
The Kaplan-Meier curve for 1-year cardiovascular mortality

showed the poorest result in those with DM, but without a high
TG/HDL-C ratio (log rank P< .001) (Fig. 1).
3

3.4. Multivariate Cox regression analysis for 1-year
cardiovascular mortality
Multivariate Cox regression for 1-year cardiovascular mortality
in the 4 groups is shown in Table 4. Those without DM, but a
high TG/HDL-C ratio, were set as an HR of 1.000. Those with
DM, but with a high TG/HDL-C ratio, had an HR of 2.050
(P= .049; 95% confidence interval [CI]=1.002–4.193). Those
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Table 2

Angiographic characteristics of DM patients with or without a high TG/HDL-C ratio and non-DM patients with or without a high TG/HDL-C
ratio.

Both DM and
a high TG/HDL-C
ratio (N=289)

With DM, but
without a high TG/
HDL-C ratio (N=295)

Without DM, but
a high TG/HDL-C
ratio (N=501)

Without DM or
a high TG/HDL-C
ratio (N=576) P value

Primary PCI angiography
Culprit vessel

Pre-PCI TIMI flow .158
≧2 (%) 91 (31.5) 85 (28.8) 138 (27.5) 141 (24.5)
≦1 (%) 198 (68.5) 210 (71.2) 363 (72.5) 435 (75.5)

Pre-PCI stenosis (%) 93.68±11.82 93.92±10.51 94.81±8.99 94.76±8.98 .273
Pre-PCI MLD (mm) 0.19±0.08 0.17±0.03 0.17±0.06 0.18±0.09 .909
Pre-PCI RLD (mm) 3.00±0.63 a 3.01±0.65a 3.15±0.61b 3.12±0.62b .001
Post-PCI TIMI flow .616
≧2 (%) 285 (98.6) 287 (97.3) 493 (98.4) 566 (98.3)
≦1 (%) 4 (1.4) 8 (2.7) 8 (1.6) 10 (1.7)

Post-PCI stenosis (%) 13.97±11.35 14.60±10.45 13.82±9.51 13.66±8.11 .585
Post-PCI MLD (mm) 2.79±0.67a 2.67±0.55b 2.87±0.58c 2.82±0.61a,c <.001
Post-PCI RLD (mm) 3.21±0.59a 3.15±0.51a 3.34±0.54b 3.29±0.61b <.001

Distal embolization (%) 6 (2.1) 7 (2.4) 13 (2.6) 15 (2.6) .967
Method of reperfusion .072
Emergent CABG (%) 5 (1.7) 2 (0.7) 2 (0.4) 2 (0.4)
Balloon angioplasty alone (%) 24 (8.3) 23 (7.8) 27 (5.4) 34 (5.9)
Bare-metal stents (%) 203 (70.2) 197 (66.8) 342 (68.3) 371 (64.4)
Drug-eluting stents (%) 57 (19.7) 73 (24.7) 130 (25.9) 169 (29.3)

Procedural device
IABP (%) 50 (17.3)a 82 (27.8)b 50 (10.0)c 104 (18.1)a <.001
ECMO (%) 8 (2.8)a 18 (6.1)a 9 (1.8)b 16 (2.8)a,b .007

Data are expressed as mean± standard deviation or as number (percentage).
Different letters (a, b, c, d) associated with different groups indicate significant difference (at 0.05 level) by Bonferroni multiple comparison procedure.
CABG= coronary artery bypass graft, DM=diabetes mellitus, ECMO=extracorporeal membrane oxygenation, HDL-C=high-density lipoprotein cholesterol, IABP= intra-aortic balloon pumping, MLD=minimal
luminal diameter, PCI=percutaneous coronary intervention, RLD= reference luminal diameter, TG=Triglyceride, TIMI= thrombolysis in myocardial infarction.

Chen et al. Medicine (2020) 99:43 Medicine
with DM, but without a high TG/HDL-C ratio had an HR of
3.637 (P< .001; 95% CI=1.904–6.947). Those without DM
patients or a high TG/HDL-C ratio had anHRof 1.482 (P= .254;
95% CI=0.753–2.914).
4. Discussion

Dyslipidemia is defined as elevated plasma concentration of lipid
(TG, total cholesterol, and LDL-C) and as decreased plasma
Table 3

Clinical outcomes of DM patients with or without a high TG/HDL-C r

Both DM and
a high TG/HDL-C
ratio (N=289)

With D
without a
HDL-C rati

Post-PCI acute kidney injury (%) 29 (10.0)a 43 (1
30-day outcome
Cardiovascular mortality (%) 6 (2.1)a 29 (9
All-cause mortality (%) 9 (3.1)a 31 (1

1-year outcome
MACE (%) 67 (23.2)a 101 (3

Target-vessel revascularization (%) 35 (12.1) 42 (1
Recurrent myocardial infarction (%) 8 (2.8) 16 (
Stroke (%) 7 (2.4) 7 (2
Cardiovascular mortality (%) 12 (4.2)a 37 (1

All-cause mortality (%) 22 (7.6)a 51 (1

Data are expressed as number (percentage).
Different letters (a, b, c, d) associated with different groups indicate significant difference (at 0.05 leve
DM=diabetes mellitus, HDL-C=high-density lipoprotein cholesterol, MACE=major adverse cardiac eve

4

concentration of HDL-C.[17] Strong scientific evidence indicates
that there is a significant association between the incidence of
CVD and high levels of LDL-C and low levels of HDL-C.[4,18] In
addition, high levels of TG are associated with an increase in
LDL-C particles and increased cardiovascular risk.[19] Many
clinical studies have attempted to identify amarker of atherogenic
dyslipidemia that can better predict the risk of CVD, and the
atherogenic dyslipidemia index reflects the balance between
atherogenic and antiatherogenic factors.[20–22] The TG/HDL-C
atio and non-DM patients with or without a high TG/HDL-C ratio.

M, but
high TG/
o (N=295)

Without DM, but
a high TG/HDL-C
ratio (N=501)

Without DM or
a high TG/HDL-C
ratio (N=576) P value

4.6)a 21 (4.2)b 35 (6.1)b <.001

.8)b 13 (2.6)c 27 (4.7)a <.001
0.5)b 11 (2.2)c 28 (4.9)a <.001

4.2)b 107 (21.4)c 159 (27.6)a <.001
4.2) 59 (11.8) 62 (10.8) .520
5.4) 20 (4.0) 22 (3.8) .430
.4) 7 (1.4) 15 (2.6) .559
2.5)b 17 (3.4)c 33 (5.7)a <.001
7.3)b 22 (4.4)c 54 (9.4)a <.001

l) by Bonferroni multiple comparison procedure.
nt, TG=Triglyceride.



Figure 1. Kaplan-Meier curve for 1-year cardiovascular mortality: In ST-segment elevation myocardial infarction, patients with diabetes mellitus, but without a high
triglyceride/high-density lipoprotein cholesterol ratio, had a worse clinical outcome than the other 3 groups (log rank P< .001).
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ratio is a strong predictor of the risk of atherosclerosis and
CVD,[23] as well as insulin resistance.[7,13] However, few studies
have focused on the effect of the TG/HDL-C ratio in STEMI. In
addition, no studies have focused on the effect of the TG/HDL-C
ratio in patients with and without DM.
In patients with acute MI, two-thirds had low HDL-C levels,

greater than three-fourths had total cholesterol level below 200
mg/dL, and greater than three-fourths had LDL-C level below
130mg/dL.[24] After STEMI, low HDL-C was associated with
significantly higher risk of in-hospital mortality.[25] However,
serum TG levels were inversely correlated with in-hospital
mortality and adverse late outcomes in patients with STEMI
treated with primary PCI; thus a high serum TG level can be a
benign factor.[5] This lipid paradox was noted in STEMI patients,
and high TGmay not be a treatment target in the acute phase.[26]

However, 1 study showed that a high TG/HDL-C ratio may be
independently associated with MACEs in female revascularized
STEMI patients, but not in male patients.[27] Nicholls et al also
Table 4

Hazard ratio of 1-year cardiovascular mortality in DM patients with
or without a high TG/HDL-C ratio when comparing with non-DM
patients with or without a high TG/HDL-C ratio.

One-year cardiovascular mortality

Variable Hazard ratio P value 95% CI

Both DM and a high TG/HDL-C ratio 2.050 .049 1.002 – 4.193
With DM, but without a high

TG/HDL-C ratio
3.637 <.001 1.904 – 6.947

Without DM, but a high TG/HDL-C ratio 1.000
Without DM or a high TG/HDL-C ratio 1.482 .254 0.753 – 2.914

CI= confidence interval, DM=diabetes mellitus, HDL-C=high-density lipoprotein cholesterol, TG=
Triglyceride.
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found lowering the TG/HDL-C ratio is associated with a
beneficial impact on the progression of coronary atherosclerosis
in DM patients for long-term care.[28] In our study, patients with
a low TG/HDL-C ratio, with and without DM, had worse
outcomes and those without DM, but with a high TG/HDL-C
ratio had better outcomes than other groups. Therefore, the value
of TG/HDL-C presented the lipid paradox in the acute phase.
Lipids may be crucial for cell survival during the acute phase of

AMI in the presence of life-threatening ischemia and a fulminant
reactive inflammatory response,when cells and cellmembranes are
vulnerable.[29] Physiologically, LDL-C is a critical component of
cell and hormones, and an LDL-C level <30mg/dL is reportedly
associated with an increase in psychiatric and hepatobiliary
disorders.[30] Another large population study also revealed that
patients with non-STEMI, but with a history of hypercholesterol-
emia had lower in-hospital mortality.[31] This lipid paradox has
also been found in the elderly, as well as those with rheumatoid
arthritis, or HF, or stroke.[31–35] The lipid paradox was also
observed in those with AMI who were also at high risk of
malnutrition.[36] Aggressive lipid-lowering therapy is still recom-
mended for patients with AMI, but improvement of suboptimal
nutritional statusmay bemore beneficial than strict LDL-Ccontrol
when treating patients at high risk of malnutrition.[35]

In one previous study, a high mortality rate (17.8% at 1-year
follow-up period) was noted in patients with DM and STEMI.[37]

In our study, those with DM, but without a high TG/HDL-C ratio
had the worst clinical outcomes (one-year CV mortality: 12.5%;
and one-year all-cause mortality: 17.3%). On the other hand,
STEMI patients with a low TG/HDL ratio both with and without
DM, had worse outcomes. However, based on current
dyslipidemia guidelines, appropriate intensity of statin therapy
should be used to reduce high atherosclerotic cardiovascular risk,
especially in patients with prior MI.[3] In the acute phase, lipids
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still have a critical role in cell membrane synthesis and cell
survival. In addition, the lipid profile reflects nutritional status.
Even though a high TG/HDL ratio indicates insulin resistance, an
inverse effect is observed in STEMI patients with or without DM.
Thyroid functions also play an important impact on the TG level
and TG/HDL ratio.[37] In acute illness including STEMI, most
patients may present abnormal thyroid function and difficultly
interpret.[38,39] Therefore, the relationship between thyroid
profile and lipid profile in STEMI patients may need a large
cohort study to explore.
As a limitation, this was a retrospective study from a single

medical center. However, the current strategy for lipid control
has only focused on lowering the serum LDL-C level and has not
considered nutritional status and acuity of illness. In our STEMI
registry, the thyroid profile was not regularly checked, so we
could not provide this relationship between TG/HDL-C ratio and
thyroid profile. Our study demonstrated that a high TG/HDL-C
ratio was not a treatment target in the acute phase of MI in
patients with or without DM. TG/HDL-C ratio is an atherogenic
marker that correlated to insulin resistance, blood pressure, and
metabolic syndrome. This value also presented the lipid paradox
in the STEMI population during the acute phase.

5. Conclusions

Even though a high TG/HDL-C ratio is associated with insulin
resistance, patients with or without DM, but with a high TG/
HDL-C ratio, had better 30-day and 1-year outcomes.
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