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Purpose: The leuko-glycaemic index (LGI) is an index that combines white blood cell count and blood glucose and could be a marker
of systemic inflammatory response syndrome. The prognostic value of the LGI in acute myocardial infarction (AMI) is still unclear.
We aimed to investigate the prognostic value of the LGI for short- and long-term prognosis in AMI patients with different diabetic
status.
Patients and Methods: This was an observational, multicenter study involving 1256 AMI patients admitted in 11 hospitals between
March 2014 and June 2019 in Chengdu. White blood cell count and blood glucose were measured on admission. The LGI was
calculated by multiplying both values and dividing them by a thousand. Logistic regression was used to explore the predictive value of
LGI in in-hospital mortality. Receiver operating characteristic curve was used to determine the optimal cut-off values of the LGI to
predict in-hospital mortality. The patients were classified into diabetic and non-diabetic groups and further divided into higher and
lower LGI subgroups according to the optimal cut-off values. The endpoints were all-cause mortality during the hospitalization and
major adverse cardiovascular and cerebrovascular events (MACCE) during follow-up, including all-cause mortality, non-fatal
myocardial infarction, vessel revascularization and non-fatal stroke.
Results: LGI was an independent predictor of all-cause mortality during the hospitalization in non-diabetics, but not in diabetics. The
optimal cut-off values of diabetics and non-diabetics were 3593 mg/dl. mm3 and 1402 mg/dl. mm3, respectively. Whether diabetics or
not, in-hospital mortality was higher in the higher LGI subgroup (p-value < 0.001). And in the follow-up of 15 months (9 months, 22
months), we observed 99 (8.6%), 6 (0.5%), 54 (4.7%) and 29 (2.5%) cases of death, non-fatal MI, revascularization and non-fatal
stroke, respectively. The cumulative incidence of MACCE during follow-up was higher in the higher LGI subgroup, both in the
diabetics and non-diabetics (p-value < 0.05). In non-diabetics, higher LGI was an independent predictor of MACCE.
Conclusion: LGI was an independent predictor for short- and long-term prognosis in AMI patients without diabetes, but had no
prognostic value for short- and long-term prognosis of AMI patients with diabetes.
Keywords: acute myocardial infarction, prediction, leuko-glycemic index, in-hospital mortality, long-term prognosis

Introduction
Cardiovascular diseases have been the leading cause of death worldwide. Acute myocardial infarction (AMI) is one of
the most serious and harmful cardiovascular diseases with acute onset, rapid development, multiple complications, high
mortality rate, and poor prognosis. Although the incidence of AMI in developed countries has decreased, it remains high
in developing countries.1 Using scoring systems, risk stratification is beneficial for rapid identification of high-risk
patients, strengthening treatment strategies and prognostication, which are essential for improving patient outcomes.
Examples of scoring systems include the Thrombolysis in Myocardial Infarction (TIMI) score and Global Registry of
Acute Cardiac Events (GRACE) score. However, the current myocardial infarction (MI) risk scoring system is unable to
detect the state of human inflammatory response.2

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2022:15 1725–1736 1725
© 2022 Qi et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 12 January 2022
Accepted: 12 May 2022
Published: 9 June 2022

http://orcid.org/0000-0003-3146-2251
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
http://www.dovepress.com/permissions.php
https://www.dovepress.com


Inflammation is a major trigger for the development of atherosclerosis. It has been proven that various inflammatory
cells and factors are involved in the overall pathogenesis of AMI.3 With the activation and accelerated rate of
inflammation, inflammatory markers of AMI can reflect the pathophysiological state of the body.4,5 However, most
inflammatory markers are expensive and not readily available, limiting their use in clinical practice and making them
unsuitable for risk stratification on admission. The leuko-glycemic index (LGI) was first proposed in 2010 by Quiroga
Castro et al, who suggested that LGI could be a useful tool for risk stratification in ST-elevation myocardial infarction
(STEMI) patients on admission.6 The LGI contains two readily accessible indicators: leukocyte count and blood glucose
level on admission. White blood cell counts are part routine analysis of all hospitalized patients and are readily available
but receive little attention. Blood glucose level on admission is an important prognostic factor for patients with AMI.7,8

Studies have shown that LGI may be a marker of systemic inflammatory response and a good predictor of adverse
outcomes in various situations in critical care medicine, such as MI and stroke.6,9–13

Previous studies have pointed out that LGI has a good prognostic value in predicting the outcomes of AMI patients.
However, there are no relevant studies including the Asian population, and the ideal cut-off value of LGI for the
prognostication of AMI patients has not been determined. Previous studies used different grouping methods but did not
distinguish between diabetic and non-diabetic patients; therefore, the prognostic value of LGI for AMI patients with
different blood glucose levels is still unclear. This study was the first to be conducted in patients with AMI in Asia, and
different thresholds for diabetic and non-diabetic patients were used to discuss the prognostic value of LGI in patients
with AMI.

Patients and Methods
Study Design and Population
This was an observational, multicenter cohort study. We observed 1256 AMI patients admitted in 11 general hospitals
between March 2014 and June 2019 in the city of Chengdu, China. AMI was diagnosed according to current
guidelines,14 including STEMI and non-ST-elevation myocardial infarction (NSTEMI). Patients with the following
baseline characteristics were excluded: (1) age < 18 years; (2) no available data on leukocytes and plasma glucose on
admission; (3) lost to follow-up; (4) severe valvular heart disease; (5) severe congenital heart disease; (6) decompensated
heart failure; or (7) malignancies.

The present study complied with the Declaration of Helsinki and was approved by the Ethics Committee of the Third
People’s Hospital of Chengdu. The study was registered in the Chinese Clinical Trials Registry in China (http://www.
medresman.org, ChiCTR1900025138).

The patients were divided into two groups: diabetic and non-diabetic, according to their discharge diagnosis. Diabetic
patients included those with a history of diabetes or who were newly diagnosed with diabetes using the oral glucose
tolerance test, fasting glucose test, or Glycated hemoglobin (HbA1c) ≥ 6.5% during hospitalization.15

Both white blood cell count and blood glucose levels were measured in the peripheral blood samples taken at
admission. White blood cell count was expressed in cells per mm3 and blood glucose level in mg/dl. The LGI was
calculated by multiplying both values and dividing them by one thousand and was expressed in mg/dl mm3.6 Receiver
operating characteristic (ROC) curves showed that the optimal critical values of LGI for predicting in-hospital mortality
in patients with or without diabetes were 3593 mg/dl. mm3 (area under the ROC curve 0.679; sensitivity, 53.6%;
specificity, 85.9%; P-value = 0.002; Figure 1A) and 1402 mg/dl. mm3 (area under the ROC curve 0.730; sensitivity,
66.2%; specificity, 69.5%; P-value < 0.001; Figure 1B), respectively. Both groups were further divided into the higher
LGI and lower LGI subgroups.

Endpoint and Follow-Up
The endpoints were all-cause mortality during the hospitalization and major adverse cardiovascular and cerebrovascular
events (MACCE) during follow-up, including all-cause mortality, non-fatal myocardial infarction (MI), vessel revascu-
larization and non-fatal stroke. MI was defined as newly developed Q wave, raised CK-MB, Tn-I or T above the normal
ranges, typical ischemic symptom with accompanied ST elevation. Revascularization was defined as the revascularization
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of any lesion, including percutaneous coronary intervention (PCI) or coronary artery bypass grafting (CABG). And
stroke was defined as a new cerebral infarction or cerebral hemorrhage diagnosed by neurologists.

Follow-up was done as outpatient, rehospitalization, or telephone follow-up 1 month after discharge, then at 6, and 12
months, and annually thereafter. In-hospital mortalities were obtained from the hospital records, and MACCEs during
follow-up were obtained from the hospital records or via contact with the patients’ guardians. Trained physicians
collected the baseline and follow-up data.

Statistical Analysis
SPSS software version 26.0 was used in the statistical analysis. All the continuous variables were tested for normality.
Continuous variables were compared using the Mann–Whitney U-test and expressed as median (interquartile range
[IQR]). Categorical variables were compared using the chi-squared test and were presented as counts and percentages.
The associations between the LGI and the in-hospital mortality were evaluated using univariate and multivariate logistic
regression analysis. The optimal cut-off value for LGI to predict in-hospital mortality was determined using the Youden
index in the ROC curve. The Youden index is equal to the sum of sensitivity and specificity minus 1. Then, the optimal
cut-off point for LGI is the LGI value that corresponds to the maximum Youden index. The cumulative incidence of
MACCE during follow-up was calculated using the Kaplan–Meier curve method, and comparisons between the
subgroups were performed using the Log rank test. The associations between the LGI and MACCE were evaluated
using univariate and multivariate Cox regression analysis. Variables with statistical significance in univariate analysis
(P<0.05) and variables of known prognostic importance were included in multivariate regression analysis. A two-sided
p-value <0.05 was considered statistically significant in all analyses.

Results
Baseline Characteristics
A total of 1256 AMI patients (873 STEMI and 383 NSTEMI) were included in the study, among which 74.0% (930/
1256) were males and 26.0% (383/1256) were females. The baseline characteristics and angiographic findings are listed
in Table 1. In the diabetics, patients were older, included more females, with a higher prevalence of CAD, history of PCI,
hypertension and multiple coronary arteries lesion, and had higher serum creatinine and triglyceride (p-value <0.05).
However, the proportions of current smoker and STEMI were lower than that of non-diabetics (p-value <0.05).

For the diabetic group, the higher LGI subgroup had an LGI ≥ 3593 mg/dl. mm3 (n = 57), and the lower LGI
subgroup had an LGI < 3593 mg/dl. mm3 (n = 269). For the non-diabetic patients, the higher LGI subgroup had an LGI ≥
1402 mg/dl. mm3 (n = 311), and lower LGI subgroup with LGI < 1402 mg/dl. mm3 (n = 619). The details are shown in
Table 2. In the diabetic group, the higher LGI subgroup had more females, a higher Killip grade, higher serum creatinine

Figure 1 (A) The receiver operating characteristic (ROC) curve of leuko-glycemic index (LGI) to predict in-hospital mortality for AMI patients with diabetes. (B) The
receiver operating characteristic (ROC) curve of leuko-glycemic index (LGI) to predict in-hospital mortality for AMI patients without diabetes.
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Table 1 Baseline Characteristics

Non-Diabetic Patients
(n=930)

Diabetic Patients
(n=326)

P value

Demographic

Age (years) 66(53, 77) 70(60, 78) <0.001

Female (%) 22.8% 35.0% <0.001

Medical history

Current smoking (%) 45.1% 33.1% <0.001

Coronary heart disease (%) 10.0% 15.0% 0.014

Percutaneous coronary intervention (%) 2.7% 7.1% <0.001

COPD (%) 4.1% 3.7% 0.748

Hypertension (%) 49.6% 69.9% <0.001

Clinical characteristic

Clinical signs (%)

Chest pain 92.4% 89.6% 0.117

Dyspnea 5.3% 6.3% 0.506

Syncope 3.9% 4.4% 0.673

Nausea and vomiting 8.1% 10.0% 0.301

Profuse sweating 30.9% 26.0% 0.100

Systolic blood pressure (mmHg) 130(114, 147) 130(114, 150) 0.285

Diastolic blood pressure (mmHg) 78(70, 90) 76(66, 89) 0.023

Heart rate (beats per min) 78(67, 90) 80(68, 95) 0.013

Killip class (%) 0.087

I 63.5% 59.6%

II 21.3% 24.0%

III 4.2% 7.3%

IV 11.0% 9.1%

Killip class≥2 36.5% 40.4% 0.219

Laboratory values at hospital admission

BNP (ng/L) 292.80(84.40, 814.03) 338.38(106.65, 1184.83) 0.127

Serum creatinine (µmol/L) 80.30(67.70, 97.30) 84.10(69.30, 106.45) 0.020

Uric acid (µmol/L) 377.50(311.10, 457.00) 369.00(284.43, 450.00) 0.116

Triglyceride (mmol/L) 1.30(0.93, 1.93) 1.60(1.11, 2.38) <0.001

Total cholesterol (mmol/L) 4.40(3.73, 5.15) 4.30(3.62, 5.15) 0.278

LDL-C (mmol/L) 2.74(2.18, 3.31) 2.55(2.07, 3.26) 0.061

(Continued)
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Table 1 (Continued).

Non-Diabetic Patients
(n=930)

Diabetic Patients
(n=326)

P value

HDL-C (mmol/L) 1.15(0.96, 1.39) 1.09(0.88, 1.28) <0.001

Lp(a) (mg/L) 129.85(63.65, 312.53) 101.80(54.63, 260.75) 0.085

CRP (mg/L) 5.00(1.97, 18.48) 6.80(2.40, 24.12) 0.167

STEMI (%) 71.5% 63.8% 0.009

Coronary angiography (%) 78.9% 77.9% 0.702

Reperfusion therapy (%) 72.3% 75.2% 0.311

PCI (%) 71.7% 75.2% 0.232

Coronary artery

Multiple coronary arteries lesion (%) 63.8% 73.0% 0.007

Left main or anterior descending lesion

(%)

56.4% 51.4% 0.181

Calcified lesions (%) 5.6% 8.6% 0.057

Medications at discharge

Antiplatelet agents (%) 99.0% 98.9% 0.932

Dual antiplatelet agents (%) 98.5% 97.9% 0.437

Statins (%) 96.0% 95.4% 0.650

ACEI/ARB (%) 54.7% 54.7% 0.996

Beta-blockers (%) 69.7% 71.9% 0.481

Abbreviations: COPD, chronic obstructive pulmonary disease; BNP, brain natriuretic polypeptide; LDL-C, low density lipoprotein cholesterol;
HDL-C, high density lipoprotein cholesterol; Lp(a), lipoprotein a; CRP, C-reactive protein; STEMI, ST-segment elevation myocardial infarction;
PCI, percutaneous coronary intervention; ACEI, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker.

Table 2 Baseline Characteristics of Patients with Different LGI Levels

Non-diabetic Patients Diabetic Patients

Higher LGI
Group (n=311)

Lower LGI
Group (n=619)

P value Higher LGI
Group (n=57)

Lower LGI
Group (n=269)

P value

Demographic

Age (years) 68(54, 77) 65(53, 76) 0.239 70(58, 79) 70(61, 78) 0.985

Female (%) 26.4% 21.0% 0.066 47.4% 32.3% 0.031

Medical history

Current smoking (%) 46.9% 44.1% 0.411 40.4% 31.6% 0.202

Coronary heart disease (%) 6.4% 11.8% 0.010 10.5% 16.0% 0.295

Percutaneous coronary

intervention (%)

1.6% 3.2% 0.149 1.8% 8.2% 0.085

COPD (%) 3.9% 4.2% 0.804 3.5% 3.7% 0.939

(Continued)
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Table 2 (Continued).

Non-diabetic Patients Diabetic Patients

Higher LGI
Group (n=311)

Lower LGI
Group (n=619)

P value Higher LGI
Group (n=57)

Lower LGI
Group (n=269)

P value

Hypertension (%) 48.9% 49.9% 0.764 70.2% 69.9% 0.966

Clinical characteristic

Clinical signs (%)

Chest pain 91.6% 92.7% 0.555 86.0% 90.3% 0.327

Dyspnea 4.8% 5.3% 0.704 5.5% 6.4% 0.784

Syncope 3.2% 4.0% 0.507 5.5% 4.2% 0.671

Nausea and vomiting 11.6% 6.1% 0.005 12.7% 9.5% 0.464

Profuse sweating 36.0% 27.3% 0.009 27.3% 25.8% 0.816

Systolic blood pressure

(mmHg)

123(108, 142) 130(116, 149) <0.001 130(105, 155) 130(115, 170) 0.317

Diastolic blood pressure

(mmHg)

76(66, 88) 80(70, 91) 0.001 77(64, 92) 76(67, 87) 0.847

Heart rate (beats per min) 80(68,96) 76(67,88) 0.001 89(61,99) 81(77,92) 0.218

Killip class (%) <0.001 <0.001

I 52.9% 68.9% 40.0% 63.7%

II 21.2% 21.3% 21.8% 24.4%

III 4.2% 4.2% 10.9% 6.5%

IV 21.6% 5.7% 27.3% 5.3%

Killip class >2 47.1% 31.1% <0.001 60.0% 36.3% 0.001

Laboratory values at hospital admission

BNP (ng/L) 334.10

(109.30,985.30)

303.60

(107.10,746.80)

0.699 302.74(163.65,441.05) 276.10

(47.83,1301.23)

0.829

Serum creatinine (µmol/L) 82.40

(67.20,103.75)

79.90(67.78,94.65) 0.068 94.25(75.50,121.25) 82.00(67.60,102.60) 0.017

Uric acid (µmol/L) 391.20(325.80,

468.28)

374.00(309.00,

450.08)

0.070 413.00(335.00,

511.00)

348.40(277.00,

441.30)

0.009

Triglyceride (mmol/L) 1.35(1.01,1.86) 1.27(0.89,1.83) 0.487 2.21(1.49,2.57) 1.78(1.20,2.46) 0.188

Total cholesterol (mmol/L) 4.53(4.03,5.46) 4.37(3.73,5.25) 0.012 4.73(4.66,5.11) 3.97(3.49,5.42) 0.038

LDL-C (mmol/L) 2.86(2.48,3.46) 2.73(2.18,3.24) 0.015 2.82(2.60,3.15) 2.46(2.02,3.56) 0.047

HDL-C (mmol/L) 1.17(0.95,1.40) 1.21(1.00,1.47) 0.311 1.10(1.00,1.24) 1.09(0.90,1.22) 0.210

Lp(a) (mg/L) 146.00
(90.20,312.70)

121.10
(59.00,293.60)

0.144 238.30(22.75,365.00) 90.75(36.23,233.23) 0.597

CRP (mg/L) 10.10(3.55,36.30) 5.00(2.30,14.40) <0.001 7.00(3.90,32.65) 9.00(3.47,28.45) 0.913

(Continued)
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levels, higher uric acid levels, higher total cholesterol levels, and higher low-density lipoprotein cholesterol (LDL-C)
levels than those in the lower LGI subgroup (p-value < 0.05). In the non-diabetic group, the higher LGI subgroup had
a higher incidence of nausea and vomiting and profuse sweating, lower blood pressure, faster heart rate, higher Killip
grade, higher total cholesterol levels, higher LDL-C levels, higher C-reactive protein (CRP) levels, more coronary
calcifications, and more STEMI than the lower LGI subgroup (p-value < 0.05).

Clinical Outcomes During Hospitalization
A total of 105 patients died in hospital. Multivariate logistic regression analysis showed that LGI was an independent
predictor of all-cause mortality during the hospitalization in non-diabetic patients (p-value < 0.05; Table 3), but not an
independent predictor in diabetic patients (p-value > 0.05; Table 3).

The ROC curves are shown in Figure 1. The AUC of the LGI to predict in-hospital mortality in AMI patients with
diabetes was 0.679 (95% CI: 0.551–0.807, p-value =0.002), and the optimal critical value of LGI was 3593 mg/dl. mm3

(sensitivity, 53.6%; specificity, 85.9%) (Figure 1A). The AUC of the LGI to predict in-hospital mortality in AMI patients
without diabetes was 0.730 (95% CI: 0.666–0.794, p-value< 0.001), and the optimal critical value of LGI was 1402 mg/
dl. mm3 (sensitivity, 66.2%; specificity, 69.5%) (Figure 1B).

Table 2 (Continued).

Non-diabetic Patients Diabetic Patients

Higher LGI
Group (n=311)

Lower LGI
Group (n=619)

P value Higher LGI
Group (n=57)

Lower LGI
Group (n=269)

P value

STEMI (%) 82.0% 66.2% <0.001 70.2% 62.5% 0.270

Coronary angiography
(%)

81.4% 77.7% 0.199 77.2% 78.1% 0.885

Reperfusion therapy (%) 75.6% 70.6% 0.111 73.7% 75.5% 0.778

PCI (%) 75.6% 69.8% 0.065 73.7% 75.5% 0.778

Coronary artery

Multiple coronary arteries
lesion (%)

63.3% 64.1% 0.828 80.5% 71.6% 0.238

Left main or anterior
descending lesion (%)

56.6% 56.3% 0.944 37.5% 54.1% 0.054

Calcified lesions 11.1% 6.1% 0.024 12.3% 7.8% 0.273

Medications at discharge (%)

Antiplatelet agents 98.3% 99.3% 0.213 100.0% 98.7% 0.476

Dual antiplatelet agents 98.4% 98.5% 0.856 100.0% 97.4% 0.218

Statins 96.3% 95.9% 0.835 95.1% 95.5% 0.925

ACEI/ARB 53.3% 55.3% 0.613 55.6% 54.6% 0.913

Beta-blockers 70.7% 69.2% 0.671 75.0% 71.4% 0.636

Abbreviations: COPD, chronic obstructive pulmonary disease; BNP, brain natriuretic polypeptide; LDL-C, low density lipoprotein cholesterol; HDL-C, high density
lipoprotein cholesterol; Lp(a), lipoprotein a; CRP, C-reactive protein; STEMI, ST-segment elevation myocardial infarction; PCI, percutaneous coronary intervention; ACEI,
angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker.
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In the diabetic group, the in-hospital mortality rate was significantly higher in the higher LGI subgroup (26.3% vs
4.8%, p-value < 0.001; Figure 2). And in the non-diabetic group, the in-hospital mortality rate was significantly higher in
the higher LGI subgroup (16.4% vs 4.2%, p-value < 0.001; Figure 2).

Clinical Outcomes at Follow-Up
At the 15 months (9 months, 22 months) follow-up, 99 (8.6%), 6 (0.5%), 54 (4.7%) and 29 (2.5%) cases of death, non-
fatal MI, revascularization and non-fatal stroke occurred, respectively. The Kaplan-Meier survival curves showed that the
cumulative incidence of MACCE was higher in the higher LGI subgroup, both in the diabetic patients and non-diabetic
patients (p-value < 0.05) (Figure 3A and B).

In the Multivariate Cox regression analysis of non-diabetic patients, the following factors were included: gender, age,
STEMI, Killip classification, heart rate, C-reactive protein (CRP), brain natriuretic polypeptide (BNP), serum creatinine,

Figure 2 Comparison of in-hospital mortality between higher LGI subgroup and lower LGI subgroup.

Table 3 Logistic Regression Analysis Results for in-Hospital Mortality

Diabetic Patients p-value for Trend (Adjusted) Non-Diabetic
Patients

p-value for Trend (Adjusted)

Adjusted OR (95% CI) Adjusted OR (95% CI)

Age 1.019(0.961, 1.081) 0.544 1.050(1.016, 1.086) 0.004

STEMI vs NSTEMI 6.785(1.001, 45.974) 0.050 1.799(0.650, 4.980) 0.258

Killip class≥2 1.848(0.377, 9.055) 0.449 4.199(1.500, 11.756) 0.006

Cardiogenic shock 13.827(2.302, 83.042) 0.004 4.520(1.928, 10.597) 0.001

CRP 0.993(0.976, 1.010) 0.429 1.004(0.995, 1.012) 0.381

LGI 1.000(1.000, 1.000) 0.807 1.001(1.000, 1.001) 0.001

PCI 0.259(0.051, 1.320) 0.104 0.401(0.177, 0.909) 0.029

Abbreviations: STEMI, ST-segment elevation myocardial infarction; NSTEMI, non-ST-elevation myocardial infarction; CRP, C-reactive protein; LGI, leuko-glycemic index;
PCI, percutaneous coronary intervention.
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uric acid, PCI and LGI (as categorical variable). The Cox regression analysis showed that the independent predictors of
MACCE on follow-up were age, higher LGI and PCI (Table 4). And the above factors except CRP and BNP were
included in the Multivariate Cox regression analysis of diabetic patients. The Cox regression analysis showed that the
independent predictors of MACCE in diabetic patients were age and PCI (Table 4).

Discussion
The purpose of this study was to analyze the prognostic value of LGI on the short- and long-term outcomes of AMI
patients with and without diabetes. We found that LGI was not an independent predictor of all-cause mortality during the
hospitalization or MACCE at follow up in patients with diabetes. For non-diabetic patients, LGI was an independent
predictor of all-cause mortality during the hospitalization and MACCE at follow-up.

Table 4 Cox Regression Analysis Results for MACCE on Follow-Up

Diabetic Patients p-value for Trend (Adjusted) Non-Diabetic
Patients

p-value for Trend (Adjusted)

Adjusted HR (95% CI) Adjusted HR (95% CI)

Gender 1.486(0.784, 2.817) 0.225 0.533(0.186, 1.528) 0.242

Age 1.051(1.020, 1.084) 0.001 1.046(1.009, 1.084) 0.014

STEMI vs NSTEMI 1.318(0.699, 2.486) 0.394 1.509(0.643, 3.537) 0.344

Killip class≥2 1.395(0.736, 2.644) 0.307 2.118(0.877, 5.118) 0.095

Heart rate 1.002(0.989, 1.016) 0.750 1.015(0.995, 1.035) 0.150

CRP – – 1.005(0.998, 1.013) 0.171

BNP – – 1.000(1.000, 1.000) 0.930

Serum creatinine 1.001(0.996, 1.006) 0.639 1.000(0.994, 1.007) 0.976

Uric acid 1.002(1.000, 1.005) 0.071 1.001(0.998, 1.005) 0.514

Higher LGI 1.978(0.916, 4.269) 0.082 2.540(1.076, 5.997) 0.033

PCI 0.489(0.250, 0.953) 0.036 0.221(0.091, 0.535) 0.001

Abbreviations: STEMI, ST-segment elevation myocardial infarction; NSTEMI, non-ST-elevation myocardial infarction; CRP, C-reactive protein; BNP, brain natriuretic
polypeptide; LGI, leuko-glycemic index; PCI, percutaneous coronary intervention.

Figure 3 (A) The cumulative rate of MACCE on follow-up in AMI patients with diabetes. (B) The cumulative rate of MACCE on follow-up in AMI patients without diabetes.
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The LGI contains two accessible indicators: leukocyte count and blood glucose level on admission. Leukocytes are
the main mediators of inflammation. An increase in leukocyte count reflects the inflammatory state of the body. The
peripheral leukocyte count in patients with AMI is closely related to heart failure, cardiogenic shock, and death. Studies
have shown that the leukocyte count is a predictor of mortality in patients with AMI, and a higher leukocyte count is
associated with increased in-hospital or short-term mortality in AMI patients.16 The release of inflammatory mediators
during a state of stress also affects glucose metabolism and promotes a hyperglycemic state.17 AMI patients often
experience hyperglycemia, regardless of diabetes history.18 Acute hyperglycemia can enhance the inflammatory
response.19 A previous study showed that there was a significant correlation between hyperglycemia and high leukocyte
count on admission in patients with AMI.20 The risk of adverse outcomes in STEMI patients increased, suggesting that
the outcomes caused by hyperglycemia on admission in AMI patients may be related to systemic inflammatory
responses. The above studies show that it is reasonable and feasible to combine leukocyte and blood glucose levels as
a new parameter in the prognostication of patients with AMI.

In the study by Quiroga Castro et al, the optimal cut-off value of LGI for predicting in-hospital compound outcome
(cardiogenic death, heart failure, and angina after infarction) was 1600; thus, they divided 101 STEMI patients into 4
groups according to LGI: 0–800, 800–1600, 1600–2400 and >1600.6 Another study used the quartile of LGI in 405
STEMI patients.9 Others conducted a retrospective study of 128 patients with STEMI and observed a cut-off point of
1158.10 However, the above studies did not distinguish between diabetic and non-diabetic patients, and the number of
patients included was relatively few.

The same threshold value should not be used for diabetic and non-diabetic patients, because diabetics have higher
average glycemia, and the range of blood glucose change is different between diabetic and non-diabetic patients under
stringent conditions.21,22 Therefore, the study population was divided into diabetic and non-diabetic groups according to
discharge diagnosis of the patients, and then further divided into two subgroups according to different cut-off values of
LGI, then the method of this study was more scientific and reasonable.

Quiroga Castro et al reported that LGI > 1600 was strongly correlated with in-hospital complications (cardiac death,
heart failure, and post-infarction angina pectoris) in STEMI patients.6 Hirschson Prado et al found that LGI was an
independent predictor of adverse outcomes (in-hospital death or Killip Kimball 3–4) in patients with STEMI.9 Others
reported that LGI was associated with an increased occurrence of hospital complications, failed thrombolysis and death,
and was an independent predictor of these complications.10 Rodriguez Jimenez et al11 also proved that a high LGI in the
course of an AMI could be associated with a higher in-hospital mortality rate. Recently, it was found that LGI was a good
predictor of one-year all-cause mortality in patients with STEMI.23

However, our study found that LGI was a predictor of all-cause mortality in hospital and MACCE at follow-up in
patients without diabetics, but not for those with diabetics. Our findings differ from the previous studies. The reasons for
these differences may be the following: 1) The study population included AMI patients, which was not completely the
same as the study population in previous studies; 2) In this study, a more reasonable grouping method was used. Previous
studies did not distinguish blood glucose levels. The final result represented the overall population, most of whom were
non-diabetic patients generally; 3) This study found that LGI had no prognostic value for adverse outcomes during
follow-up in diabetic patients, possibly because the follow-up time of this study was longer than that of a previous
study,23 and there would be more confounding factors.

Regardless of glycemic status, patients with high LGI had a higher Killip class, indicating that patients with higher LGI
had worse cardiac function and more severe heart failure. The higher LGI subgroup also had higher total cholesterol and
LDL-C levels, suggesting that patients with dyslipidemia may be more prone to elevated LGI. In the diabetic group, the
proportion of females, the serum creatinine level and the uric acid level in the higher LGI subgroup were higher. This is
possibly due to women being more prone to hyperglycemia after menopause, which may be related to a decrease in sex
hormone levels.24 In addition, diabetes can affect renal function, which worsens with the aggravation of diabetes.25 Therefore,
high LGI is more likely associated with abnormal serum creatinine levels. On the other hand, in non-diabetic patients, the
higher LGI subgroup had a higher percentage of STEMI, a significantly higher CRP level, more vomiting and sweating,
lower blood pressure, and faster heart rate. This indicated that non-diabetic patients with high LGI had more severe disease,
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stronger inflammatory response, and more obvious symptoms. However, there was no difference in the proportion of STEMI
and CRP levels among patients with diabetes, possibly due to the small sample size of the diabetic group or the diabetes itself.

This study had some limitations. First, this was a retrospective study and there were more confounding factors than
prospective studies. The sample size was relatively small, which may have caused data bias. Second, cardiac ultrasound
data were not recorded in this study. And the predictive value of LGI was not compared with other prognostic scores.
Third, there was no data on the duration, type, and treatment of diabetes. Moreover, leukocytes and blood glucose may be
checked differently in each hospital.

Conclusion
A higher LGI was an independent predictor of all-cause mortality during the hospitalization and MACCE at follow-up in
AMI patients without diabetes. Aggressive treatment strategies should be adopted for these patients with higher LGI
upon admission.
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