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Background: Neutrophil to high-density lipoprotein cholesterol ratio (NHR) has demonstrated predictive value for coronary artery 
disease (CAD). However, few research has been conducted on the predictive capacity of NHR for Major Adverse Cardiovascular 
Events (MACE) following Percutaneous Coronary Intervention (PCI) or the degree of coronary artery stenosis in hospitalized ST- 
segment elevation myocardial infarction (STEMI) patients.
Methods: The study involved 486 patients diagnosed with STEMI between the years 2020 and 2023. Univariate and multivariate 
logistic regression analyses were conducted to evaluate the risk factors for MACE after PCI and severe coronary artery stenosis during 
hospitalization. Receiver operating characteristic (ROC) curves were generated to determine predictive power of NHR and MHR. 
Spearman correlation analysis was performed to assess the correlation between NHR, MHR and the Gensini score (GS).
Results: Multivariate logistic regression analysis showed that the NHR and MHR were the independent risk factor for MACE during 
hospitalization in STEMI patients (MHR: the odds ratio (OR)=2.347, 95% confidence interval (CI)=1.082–5.089, P=0.031) (NHR: 
OR=1.092, 95% CI=1.025–1.165, P=0.004). In addition, NHR was also an independent risk factor for high GS (NHR: OR=1.103, 95% 
CI=1.047–1.162, P<0.001), and the MHR was not an independent risk factor. The ROC curve analysis was performed to evaluate the 
predictive ability of NHR and MHR for in-hospital MACE in STEMI patients after primary PCI. The area under the curve (AUC) for 
NHR was 0.681. The AUC for MHR was 0.672. Regarding the prediction of high GS, the AUC for NHR was 0.649. The AUC for 
MHR was 0.587. Spearman correlation analysis showed that NHR exhibited stronger correlation with GS, while MHR was lower 
(NHR: r=0.291, P<0.001) (MHR: r=0.156, P<0.001).
Conclusion: These findings highlight the potential clinical utility of NHR as a predictive indicator in STEMI patients after PCI during 
hospitalization, both for MACE events and the degree of coronary artery stenosis.
Keywords: neutrophil to  high-density lipoprotein cholesterol ratio, monocyte to high-density lipoprotein cholesterol ratio, acute 
myocardial infarction, coronary artery disease, cardiovascular disease
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Introduction
Acute myocardial infarction (AMI), a prominent contributor to morbidity and mortality within the realm of cardiovas-
cular diseases (CVD), holds substantial global significance. In the United States (US), the overall prevalence of AMI 
among adults aged 20 years and above is estimated to stand at 3.2%, based on NHANES data spanning from 2017 to 
2020. In the year 2020 alone, AMI was responsible for approximately 109,199 fatalities in the US.1 The World Bank’s 
projections indicate an escalating number of AMI cases in China, with estimates reaching 23 million by the year 2030.2 

Despite the noteworthy decline in mortality rates attributed to AMI due to the advancements in PCI, the prognosis 
remains unfavorable. Hence, it holds paramount importance to identify risk factors that can serve as prognostic indicators 
for patients with AMI, enabling timely intervention.

AMI primarily arises from coronary atherosclerosis, wherein inflammation and abnormal lipid metabolism play 
pivotal roles in its pathogenesis.3–6 Previous investigations have indicated a strong correlation between the abundance of 
neutrophils, monocytes, high-density lipoprotein cholesterol (HDL-C), and the occurrence of atherosclerosis and 
MACE.7–11 Moreover, HDL-C exerts a protective effect against atherosclerosis and MACE by modulating the function 
of neutrophils and monocytes, inhibiting their activation. Presently, several studies propose that a combination of 
inflammatory and lipid markers may offer a more comprehensive reflection of CVD prognosis compared to a solitary 
lipid marker. Notably, MHR and NHR, as novel composite indices, demonstrate predictive value for CAD and MACE.12– 

14 While the correlation between NHR and STEMI has been explored to a limited extent, no relevant research has been 
conducted on the prognostic capacity of NHR for MACE following PCI or the degree of coronary artery stenosis in 
hospitalized STEMI patients, rendering this a relatively novel research avenue.

This study aims to compare the predictive value of NHR and MHR, two indices incorporating inflammation and 
lipids, in relation to the occurrence of MACE in hospitalized patients with AMI after PCI. Additionally, this study 
evaluates the predictive value of NHR for extent of coronary artery stenosis assessed by the GS. By doing so, it seeks to 
further elucidate the significance of NHR and MHR in relation to MACE occurrence in hospitalized patients with AMI 
after PCI. The results demonstrate that NHR exhibits superior predictive value compared to MHR for MACE. 
Furthermore, in terms of predicting the degree of coronary artery stenosis as assessed by the GS, NHR shows certain 
predictive value, while MHR is not a relevant predictor.

Materials and Methods
Study Participants
This retrospective study was conducted at a single center, specifically the Third Affiliated Hospital of Anhui Medical 
University. The study involved the collection of data from 486 patients diagnosed with STEMI between the years 2020 
and 2023 (Figure 1). The inclusion criteria for the study were as follows:1. All patients diagnosed with AMI according to 
the “2019 Chinese Society of Cardiology guidelines for the diagnosis and management of patients with ST-segment 
elevation myocardial infarction”. 2. All patients signed an informed consent form and underwent coronary angiography 
(CAG). 3.Primary PCI was performed to revascularize the culprit vessels, and successful revascularization treatment was 
anticipated. The following were the exclusion criteria for patient selection: 1. Refuse to undergo CAG or other reasons, 
the extent of coronary artery lesions is not clear. 2. Patients with severe abnormalities in liver and kidney function, 
autoimmune diseases, hereditary familial hypercholesterolemia, malignant tumors, or recent severe infections. 3.Patients 
who had previously undergone PCI or coronary artery bypass grafting for AMI. 4.Cases where primary PCI failed to 
revascularize the culprit vessels. Following the application of the aforementioned inclusion and exclusion criteria, a total 
of 486 patients were ultimately enrolled in the study. Among them, the subjects were categorized into two groups: the 
MACE group (n=148, 30.45%), comprising patients who experienced MACE during hospitalization after PCI, and the 
Non-MACE group (n=338, 69.55%), comprising patients who did not experience MACE. The study protocol and 
informed consent procedures were approved by the Ethics Committee of the Third Affiliated Hospital of Anhui 
Medical University.
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Data Collection and Outcome
The study collected various data from the medical record system, including demographic information of patients (such as gender, 
age, history of hypertension, diabetes, and stroke), vital sign data (systolic blood pressure, diastolic blood pressure, and heart rate), 
laboratory data within 24 hours of admission (neutrophils, monocytes, lymphocytes, serum creatinine (sCr), blood urea nitrogen 
(BUN), uric acid (UA), platelets, albumin (ALB), HDL-C, low-density lipoprotein cholesterol (LDL-C), triglyceride (TG) and 
fasting plasma glucose (FPG), echocardiography data (left ventricular ejection fraction [LVEF] and left ventricular fractional 
shortening [LVFS]), as well as data related to CAG (including GS, which reflects the degree of stenosis in coronary artery).

Definitions
In this study, the following definitions were used:

MACE encompassed all-cause mortality, new stroke after AMI, recurrent myocardial infarction, malignant arrhyth-
mia, and new-onset heart failure after AMI.

NHR was defined as the ratio of neutrophils to HDL-C, while MHR represented the ratio of monocytes to HDL-C.
The patients were divided into three groups based on their GS: the low GS group (GS < 44), the medium GS group 

(GS ≥ 44 and ≤ 80), and the high GS group (GS > 80).

Statistical Analysis
The statistical analysis in this study was performed using IBM SPSS Statistics 26.0 (IBM, New York, NY, USA) and 
R version 4.2.2 (R Foundation for Statistical Computing, University of Science and Technology of China). Continuous 
variables were presented as mean ± standard deviation or median (interquartile range). To compare data between two 

Figure 1 Flow chart of the study selection. 
Abbreviations: MACE, Major adverse cardiovascular event; STEMI St-segment elevation acute myocardial infarction; CAG, coronary arteriography.
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groups, the T test or Mann–Whitney U-test was employed depending on the normality of the data. The non-normally 
distributed GS data among the three groups were analyzed using the Kruskal–Wallis H-test. Categorical variables were 
presented as numbers and percentages, and the Chi-square test or Fisher’s exact test was used for statistical analysis. 
Univariate and multivariate logistic regression analyses were conducted to evaluate the risk factors for MACE after PCI 
and severe coronary artery stenosis during hospitalization. ROC curves were generated to determine the cut-off values 
and predictive power of NHR, MHR, and LDL-C/HDL-C. Spearman correlation analysis was performed to assess the 
correlation between NHR, MHR, LDL-C/HDL-C, and the GS. Except for the LR backward stepwise multivariate logistic 
regression analysis (where variables with P < 0.05 were included, and variables with P > 0.10 were removed), all 
statistical tests were two-tailed, and a significance level of P < 0.05 was considered statistically significant.

Result
Baseline Characteristics
In the comparison of baseline characteristics between the in-hospital MACE group and the non-MACE group, the 
following findings were observed: In the MACE group, the age, neutrophil count, monocyte count, sCr, BUN, UA, HDL- 
C, FPG, Killip class 2–4, GS, MHR, NHR, and LDL-C/HDL-C were significantly higher compared to the Non-MACE 
group (P < 0.05) (Table 1) (Figure 2A-D). Systolic blood pressure, diastolic blood pressure, and TG were significantly 

Table 1 Baseline Demographic and Clinical Characteristics of the Study Population According to 
in-Hospital Major Adverse Cardiovascular Events

Variables MACE Group (n= 148) Non-MACE Group (n= 338) P

Age (year) 64.97±15.00 59.78±13.75 <0.001*

Male [n (%)] 110 (74.32%) 272 (80.47%) 0.128

Smoking [n (%)] 63 (42.57%) 176 (52.07%) 0.054
Hypertension [n (%)] 83 (56.08%) 188 (55.62%) 0.925

Diabetes [n (%)] 34 (22.97%) 81 (23.96%) 0.813

Systolic pressure (mmHg) 119.11±28.71 130.54±23.27 <0.001*
Diastolic pressure (mmHg) 73.49±16.70 78.63±15.93 0.002*

Heart rate 79.52±20.06 78.12±13.11 0.208

Neutrophil (×109/L) 9.90±4.77 7.70±3.16 <0.001*
Lymphocyte (×109/L) 1.62±0.93 1.54±0.79 0.474

Monocyte (×109/L) 0.71±0.33 0.57±0.28 <0.001*

Platelet (×109/L) 201.80±62.63 206.40±62.28 0.408
Creatinine (μmoI/L) 98.71±82.73 72.71±21.37 <0.001*

BUN (mmol/L) 7.04±3.15 5.48±1.84 0.001*

UA (mmol/L) 381.36±120.22 356.08±103.61 0.027*
ALB (g/L) 38.94±4.58 39.65±3.69 0.129

HDL-C (mmol/L) 0.95±0.15 1.09±0.26 <0.001*

LDL-C (mmol/L) 2.86±0.58 2.87±0.96 0.632
TG (mmol/L) 1.60±1.40 1.87±1.24 <0.001*

FPG (mmol/L) 7.66±3.29 7.45±3.97 0.026*

Gensini score 69.86±35.20 59.85±28.50 0.009*
MHR 0.77±0.38 0.56±0.34 <0.001*

NHR 10.85±6.53 7.49±3.66 <0.001*
LDL-C/HDL-C 3.10±0.97 2.74±1.02 <0.001*

LVEF 53.72±8.27 58.92±7.26 <0.001*

LVFS 27.84±5.23 30.79±4.92 <0.001*
Killip Class 2–4 66 44 <0.001*

Notes: The data are shown as mean± SD (standard deviation) or n (%). Mann–Whitney U-test or Chi-squared test. *P<0.05. 
Abbreviations: MACE, Major adverse cardiovascular event; BUN, blood urea nitrogen; UA, Uric acid; ALB, albumin; HDL-C, 
High-density lipoprotein cholesterol; LDL-C, Low-density lipoprotein cholesterol; TG, triglyceride; FPG, fasting plasma 
glucose; MHR, Monocyte to HDL-C ratio; NHR, Neutrophil to HDL-C ratio; LVEF, left ventricular ejection fraction; LVFS, 
left ventricular fraction shortening.
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lower in the MACE group compared to the Non-MACE group (P < 0.05). No significant differences were observed in 
other indicators between the two groups (P > 0.05) (Table 1).

Based on the GS, the patients were categorized into three groups: high GS group (GS > 80), medium GS group (44 ≤ 
GS ≤ 80), and low GS group (GS < 44). The following observations were made: Significant differences were found in 
age, history of hypertension, heart rate, neutrophils, monocytes, LDL-C, TC, TG, MHR, NHR, and LDL-C/HDL-C (P < 
0.05). No significant differences were observed in other indicators (P > 0.05) (Table 2).

After grouping the medium GS group and low GS group as the non-high GS group, a comparison was made between 
the non-high GS group and the high GS group. The following findings were noted: The high GS group exhibited 
significantly higher heart rate, neutrophil count, monocyte count, UA, BUN, TG, TC, LDL-C, FPG, NHR, MHR, and 
LDL-C/HDL-C compared to the non-high GS group (P < 0.05) (Table 3) (Figure 3A-C). The incidence of Anterior MI 
and Killip class 2–4 was significantly higher in the high GS group than in the non-high GS group (Table 3). No 
significant differences were observed in other indicators (P > 0.05) (Table 3).

Coronary Angiography and Echocardiography
In the comparison between the MACE group and the Non-MACE group, the following results were observed: The GS of 
the MACE group was significantly higher compared to the Non-MACE group (P < 0.05). The LVEF and LVFS of the 
MACE group were significantly lower than those of the Non-MACE group (P < 0.05) (Table 1) (Figure 2D).

Figure 2 (A) Comparison of NHR according to in-hospital major adverse cardiovascular events. (B) Comparison of MHR according to in-hospital major adverse 
cardiovascular events. (C) Comparison of LDL-C/HDL- according to in-hospital major adverse cardiovascular events. (D) Comparison of Gensini score according to in- 
hospital major adverse cardiovascular events. ***P<0.001. 
Abbreviations: NHR, Neutrophil to HDL-C ratio; MHR, Monocyte to HDL-C ratio; HDL-C, High-density lipoprotein cholesterol; LDL-C, Low-density lipoprotein 
cholesterol; MACE, major adverse cardiovascular events.
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Table 2 Comparison of Demographic, Clinical, and Laboratory Characteristics Among the Low Gensini Score Tertile (Group 1: 
GS<44), Medium Gensini Score Tertile (Group 2: 44≤GS≤80), and High Gensini Score Tertile (Group 3: GS>80)

Variables Group 1 (n = 151) Group 2 (n = 157) Group 3 (n = 178) P P1-2 P1-3 P2-3

Age (year) 61.56±14.24 63.49±13.80 59.33±14.65 0.015* 0.754 0.294 0.013*

Male [n (%)] 120 (79.47%) 118 (75.16%) 144 (80.90%) 0.421

Smoking [n (%)] 74 (49.01%) 73 (46.50%) 92 (51.69%) 0.637
Hypertension [n (%)] 85 (56.29%) 103 (65.61%) 83 (46.63%) 0.002* 0.094 0.081 <0.001*

Diabetes [n (%)] 32 (21.19%) 38 (24.20%) 45 (25.28%) 0.672

Systolic pressure (mmHg) 128.03±25.02 128.32±27.60 125.11±24.17 0.495
Diastolic pressure (mmHg) 77.44±14.98 77.18±18.41 76.64±15.51 0.642

Heart rate 76.09±14.64 77.97±15.48 81.14±16.04 0.012* 0.815 0.010* 0.205
Neutrophil (×109/L) 7.17±2.91 7.81±3.28 9.89±4.50 <0.001* 0.248 <0.001* <0.001*

Lymphocyte (×109/L) 1.54±0.80 1.52±0.81 1.63±0.90 0.543

Monocyte (×109/L) 0.58±0.27 0.57±0.29 0.68±0.33 0.003* 1.000 0.046* 0.003*
Platelet (×109/L) 204.48±60.08 201.97±65.79 208.12±61.35 0.477

HDL-C (mmol/L) 1.08±0.26 1.06±0.25 1.01±0.20 0.078

LDL-C (mmol/L) 2.70±0.81 2.80±0.89 3.06±0.85 <0.001* 1.000 <0.001* 0.001*
TG (mmol/L) 1.81±1.43 1.71±1.42 1.83±1.04 0.034* 0.699 0.544 0.029

MHR 0.57±0.31 0.57±0.35 0.71±0.40 <0.001* 1.000 0.006* 0.001*

NHR 7.10±3.69 7.78±3.81 10.35±6.13 <0.001* 0.268 <0.001* <0.001*
LDL-C/HDL-C 2.63±0.95 2.75±0.99 3.13±1.04 <0.001* 1.000 <0.001* 0.001*

Notes: The data are shown as mean± SD (standard deviation) or n (%). Kruskal–Wallis H-test, Chi-squared test or Mann–Whitney U-test. *P<0.05. 
Abbreviations: HDL-C, High-density lipoprotein cholesterol; LDL-C, Low-density lipoprotein cholesterol; TG, triglyceride; MHR, Monocyte to HDL-C ratio; NHR, 
Neutrophil to HDL-C ratio.

Table 3 Comparison of Demographic, Clinical, and Laboratory Characteristics Between the High Gensini 
Score Group (GS >80 Points) and Non-High Gensini Score Group (GS≤80 Points)

Variables High GS Group (n=137) Non-High GS Group (n=349) P

Age 60.59±14.12 61.67±14.42 0.328

Systolic pressure (mmHg) 125.99±25.45 127.47±25.65 0.604

Diastolic pressure (mmHg) 76.93±16.30 77.11±16.35 0.895
Heart rate 81.99±16.68 77.19±14.19 0.002*

Hypertension 70 (51.09%) 201 (57.59%) 0.194

Stroke 17 (12.41%) 42 (12.03%) 0.909
Diabetes [n (%)] 40 (29.20%) 75 (21.49) 0.072

Smoking [n (%)] 72 (52.55%) 167 (47.85%) 0.351

Neutrophil (×109/L) 9.99±4.73 7.74±3.24 <0.001*
Lymphocyte (×109/L) 1.63±0.89 1.54±0.82 0.531

Monocyte (×109/L) 0.67±0.32 0.59±0.29 0.012*

Platelet (×109/L) 208.58±60.06 203.60±63.27 0.221
BUN 6.30±2.57 5.82±2.35 0.043*

sCr 80.90±42.43 80.52±53.20 0.372

UC 388.09±114.69 354.24±105.95 0.002*
FPG 7.96±3.65 7.34±3.81 0.005*

TG (mmol/L) 1.88±1.05 1.75±1.38 0.009*

HDL-C (mmol/L) 1.01±0.22 1.06±0.25 0.122
LDL-C (mmol/L) 3.08±0.85 2.78±0.85 <0.001*

NHR 10.54±6.62 7.72±3.86 <0.001*

MHR 0.71±0.40 0.59±0.34 0.003*
LDL-C/HDL-C 3.13±1.04 2.74±0.99 <0.001*

Anterior MI 105 (76.64%) 123 (34.96%) <0.001*

(Continued)
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In the comparison between the non-high GS group and the high GS group, the following findings were noted: There 
was no significant difference in LVEF and LVFS between the two groups (P > 0.05) (Table 3).

Univariate and Multivariate Logistic Regression Analysis
Univariate logistic regression analysis was conducted to assess the risk factors of MACE during hospitalization, 
considering various factors including age, systolic blood pressure, diastolic blood pressure, BUN, sCr, UA, FPG, 
NHR, MHR, LDL-C/HDL-C, GS, LVEF, and LVFS. The results revealed the following: Age, sCr, BUN, UA, GS, 
MHR, NHR, LDL/HDL, Killip 2–4, and LVEF were identified as risk factors for MACE in AMI patients during 

Table 3 (Continued). 

Variables High GS Group (n=137) Non-High GS Group (n=349) P

Killp Class 2–4 49 (35.77%) 61 (17.48%) <0.001*

LVEF 55.82±9.10 57.93±7.37 0.061
LVFS 29.34±5.74 30.11±4.95 0.254

Notes: The data are shown as mean±SD (standard deviation) or n (%). Mann–Whitney U-test or Chi-squared test. *P<0.05. 
Abbreviations: GS, Gensini score; BUN, blood urea nitrogen; sCr, serum creatinine; UC, Uric acid; FPG, fasting plasma glucose; TG, 
triglyceride; HDL-C, High-density lipoprotein cholesterol; LDL-C, Low-density lipoprotein cholesterol; NHR, Neutrophil to HDL-C ratio; 
MHR, Monocyte to HDL-C ratio; Anterior MI, anterior myocardial infarction; LVEF, left ventricular ejection fraction; LVFS, left ventricular 
fraction shortening.

Figure 3 (A) Comparison of NHR according to Gensini score>80. (B) Comparison of MHR according to Gensini score>80. (C) Comparison of LDL-C/HDL-C according 
to Gensini score>80. ***P<0.001. 
Abbreviations: NHR, Neutrophil to HDL-C ratio; MHR, Monocyte to HDL-C ratio; HDL-C, High-density lipoprotein cholesterol; LDL-C, Low-density lipoprotein 
cholesterol.
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hospitalization after PCI (P < 0.05). Systolic blood pressure, diastolic blood pressure, and TG were identified as 
protective factors for MACE in STEMI patients during hospitalization after PCI, while FPG did not show statistical 
significance (P > 0.05) (Table 4).

The significant variables from the univariate regression were included in the LR backward stepwise multivariate 
regression analysis. After adjusting for factors such as BUN and UA, the multivariate logistic regression analysis revealed 
that sCr, MHR, NHR, LDL-C/HDL-C, Killip 2–4, and diastolic blood pressure remained as independent risk factors for 
MACE after primary PCI in patients with STEMI during hospitalization (MHR OR: 2.347, 95% CI: 1.082–5.089, P=0.031) 
(NHR OR: 1.092, 95% CI: 1.025–1.165, P=0.004) (P < 0.05) (Table 4). Additionally, systolic blood pressure and LVEF 
were identified as protective factors (P < 0.05) (Table 4). To demonstrate the association of NHR with high GS group, all 
patients were divided into four groups according to the quartile values of NHR (Q1: NHR ≤ 5.29, Q2: NHR 5.29–7.48, Q3: 
NHR 7.48–10.49, Q4: NHR > 10.49). The OR value of MACE in the highest quartile compared with the lowest quartile 
was 6.17 (95% CI: 3.34–11.39, p < 0.001) (Table 5). After adjusting for gender, age, Killip Class 2–4, systolic pressure, 
diastolic blood pressure, heart rate, smoking, stroke, diabetes, hypertension, Gensini score, platelet counts, FPG, BUN, sCr, 
UC, ALB, TG, LDL-C, LVEF and LVFS, the risk of MACE remained significantly higher in the highest quartile than in the 
lowest quartile (OR: 8.15, 95% CI: 3.63–18.29, p <0.001) (Table 5). Finally, after further adjusting for the above 
confounding factors, the results of a trend analysis suggest that the trend of an increasing probability of MACE occurrence 
with rising NHR holds statistical significance (OR: 1.79, 95% CI: 1.40–2.30, P < 0.001) (Table 5).

Univariate logistic regression analyses were performed for the high GS score group (GS > 80). The results indicated 
that heart rate, uric acid, TG, NHR, MHR, LDL-C/HDL-C, Killip 2–4, and Anterior MI were risk factors for complex 
coronary artery lesions. The significant indicators from the univariate regression were included in the backward LR 
backward multivariate regression analysis. After adjusting for factors such as heart rate, MHR and UA, LDL-C/HDL-C, 
NHR, Killp2-4 and Anterior MI were identified as independent risk factors for complex coronary artery lesions (NHR: 
OR:1.103, 95% CI:1.047–1.162, P<0.001) (P < 0.05) (Table 6).

To demonstrate the association of NHR with high GS, all patients were divided into four groups according to the quartile 
values of NHR (Q1: NHR ≤ 5.29, Q2: NHR 5.29–7.48, Q3: NHR 7.48–10.49, Q4: NHR > 10.49, Table 4). The OR value of high 

Table 4 Univariate Logistic Regression Analysis and Multivariate Logistic Regression Analysis of Selected 
Variables on in-Hospital Major Adverse Cardiovascular Events

Variables Univariate Logistic Regression Analysis Multivariate Logistic Regression Analysis

OR (95% CI) P OR (95% CI) P

Age 1.026 (1.012,1.041) <0.001* 1.042 (1.022,1.063) <0.001*

Systolic pressure 0.981 (0.973,0.990) <0.001* 0.968 (0.952,0.984) <0.001*
Diastolic pressure 0.979 (0.967,0.992) 0.002* 1.032 (1.006,1.058) 0.015*

Creatinine 1.016 (1.009,1.023) <0.001* 1.010 (1.003,1.018) 0.004*

BUN 1.305 (1.195,1.425) <0.001*
UA 1.002 (1.000,1.004) 0.020*

FPG 1.014 (0.965,1.066) 0.581

TG 0.822 (0.685,0.986) 0.035*
Gensini score 1.010 (1.004,1.017) <0.001*

MHR 4.658 (2.668,8.134) <0.001* 2.347 (1.082,5.089) 0.031*

NHR 1.166 (1.112,1.223) <0.001* 1.092 (1.025,1.165) 0.004
LDL-C/HDL-C 1.409 (1.163,1.701) <0.001* 1.573 (1.210,2.045) 0.001*

Killip Class 2–4 5.378 (3.418,8.462) <0.001* 3.936 (2.313,6.700) <0.001*

LVEF 0.918 (0.894,0.943) <0.001* 0.946 (0.917,0.975) <0.001*

Notes: The collinearity test suggested that neutrophils, monocytes, HDL-C, and FS had strong collinearity, which could interfere with the 
accuracy of the logistic regression results; therefore, we excluded these indicators when performing the logistic regression. The LR 
backward stepwise multivariate logistic regression analysis was used for multivariate Logistic regression. *P<0.05. 
Abbreviations: OR, Odds ratio; CI, Confidence interval; NHR, Neutrophil to HDL-C ratio; MHR, Monocyte to HDL-C ratio; HDL-C, 
High-density lipoprotein cholesterol; LDL-C, Low-density lipoprotein cholesterol; TG, triglyceride; BUN, Blood Urea Nitrogen; UA, Uric 
Acid; FPG, Fasting Plasma Glucose; LVEF, left ventricular ejection fraction.
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GS in the highest quartile compared with the lowest quartile was 4.15 (95% CI: 2.24–7.69, P < 0.001) (Table 7). After adjusting 
for gender, age, Killip Class 2–4, systolic pressure, diastolic blood pressure, heart rate, smoking, stroke, diabetes, hypertension, 
platelet counts, FPG, BUN, sCr, UC, ALB, TG, HDL-C, LDL-C, LVEF and LVFS, the risk of high GS remained significantly 
higher in the highest quartile than in the lowest quartile (OR:3.29, 95% CI: 1.52–7.13, p =0.0025) (Table 7). After further 
adjusting for the above confounding factors, the results of a trend analysis suggest that the trend of an increasing probability of 
high GS occurrence with rising NHR holds statistical significance (OR: 1.47, 95% CI: 1.16–1.88, P = 0.0016) (Table 7).

Subgroup Analyses
Herein, subgroup analysis displayed that the tests for the interaction of age (≤ 60 vs > 60), sex (female vs male), systolic 
blood pressure (≤140vs>140), smoking, stroke, diabetes, hypertension, Gensini score>80, Killip Class 2–4, FPG levels 
(≤5.6 vs >5.6), HDL-C levels (≤1.1 vs >1.1) and LDL-C (≤2.51 vs 2.51) on the related effects of NHR and MACE were 

Table 5 Multivariate Logistic Analysis to Determine Associations Between NHR Subgroup Levels and 
MACE

Model 1 P Model 2 P Model 3 P

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

NHR 1.17 (1.11, 1.22) <0.0001* 1.21 (1.15, 1.27) <0.0001* 1.19 (1.12, 1.27) <0.0001*
NHR Quartile
NHR≤5.29 1.0 1.0 1.0

5.29<NHR≤7.48 2.45 (1.30,4.61) 0.0057* 2.75 (1.43, 5.29) 0.0023* 3.31 (1.56, 7.03) 0.0018*
7.48<NHR≤10.49 1.99 (1.04, 3.80) 0.0367* 2.66 (1.36, 5.21) 0.0044* 2.45 (1.12, 5.37) 0.0246*

10.49<NHR 6.17 (3.34,11.39) <0.0001* 9.56 (4.92, 18.58) <0.0001* 8.15 (3.63, 18.29) <0.0001*
NHR for trend 1.70 (1.41, 2.05) <0.0001* 1.97 (1.61, 2.42) <0.0001* 1.79 (1.40, 2.30) <0.0001*

Notes: Model 1: Non-adjusted. Model 2: adjust for: Male, Age. Model3: adjust for: Male, Age, Killip Class 2-4, Systolic pressure, Diastolic 
pressure, Heart rate, Smoke, Stroke, Diabetes, Hypertension, Gensini score, Platelet, FPG, BUN, sCr, UC, ALB, TG, LDL-C, LVEF, 
LVFS*P<0.05. 
Abbreviations: OR, Odds ratio; CI, Confidence interval; NHR, Neutrophil to HDL-C ratio; MHR, Monocyte to HDL-C ratio; HDL-C, 
High-density lipoprotein cholesterol; MACE, Major adverse cardiovascular event; FPG, fasting plasma glucose; BUN, blood urea nitrogen; 
sCr, serum creatinine; UC, Uric acid; ALB, albumin; TG, triglyceride; HDL-C, High-density lipoprotein cholesterol; LDL-C, Low-density 
lipoprotein cholesterol; LVEF, left ventricular ejection fraction; LVFS, left ventricular fraction shortening.

Table 6 Univariate and Multivariate Logistic Regression Analysis of Selected Variables on a High Gensini 
Score (>80 Points)

Variables Univariate Logistic Regression Analysis Multivariate Logistic Regression Analysis

OR (95% CI) P OR (95% CI) P

Heart rate 1.020 (1.007,1.033) 0.002*

BUN 1.080 (0.999,1.168) 0.053
UA 1.003 (1.001,1.005) 0.003*

FPG 1.042 (0.991.1.095) 0.108

TG 1.076 (0.929,1.245) 0.328
NHR 2.798 (1.835,4.267) <0.001* 1.106(1.051,1.165) <0.001*

MHR 2.039 (1.363,3.051) 0.001*

LDL-C/HDL-C 2.306 (1.505,3.532) <0.001* 1.269 (1.007,1.598) 0.043*
Killip Class 2–4 2.629 (1.684,4.104) <0.001* 2.305 (1.382,3.844) 0.001*

Anterior MI 6.029 (3.834,9.480) <0.001* 6.384 (3.944,10.332) <0.001*

Notes: The collinearity test suggested that neutrophils and monocytes had strong collinearity, which could interfere with the accuracy of 
the logistic regression results; therefore, we excluded these indicators when performing the logistic regression. The LR backward 
stepwise multivariate logistic regression analysis was used for multivariate Logistic regression. *P<0.05. 
Abbreviations: OR, Odds ratio; CI, Confidence interval; BUN, Blood Urea Nitrogen; UA, Uric Acid; FPG, Fasting Plasma Glucose; TG, 
triglyceride; NHR, Neutrophil to HDL-C ratio; MHR, Monocyte to HDL-C ratio; LDL-C, Low-density lipoprotein cholesterol; Anterior 
MI, anterior myocardial infarction.
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non-significant statistically (all P for interaction > 0.05) (Figure 4). The results showed that the various stratification 
factors in the model unaffected the correlation between NHR and MACE (Figure 4).

Another subgroup analysis displayed that the tests for the interaction of age (≤ 60 vs > 60), sex (female vs male), 
systolic blood pressure (≤140vs >140), smoking, stroke, diabetes, hypertension, Killip Class 2–4, on the related effects of 
NHR and GS>80 were non-significant statistically (all P for interaction > 0.05) (Figure 5). The results showed that the 
various stratification factors in the model unaffected the correlation between NHR and GS>80 (Figure 5).

ROC Curve Analysis
The ROC curve analysis was performed to evaluate the predictive ability of NHR, MHR, and LDL-C/HDL-C for in- 
hospital MACE in AMI patients after primary PCI. The results are as follows: NHR: The AUC for NHR was 0.681 with 
a 95% CI of (0.629, 0.732) (the specificity was 75.4%, the sensitivity was 52.7%, and the cut-off value was 9.17) 
(Table 8) (Figure 6A). MHR: The AUC for MHR was 0.672 with a 95% CI of (0.622, 0.722) (the specificity was 68.3%, 
the sensitivity was 60.1%, and the cut-off value was 0.64) (Table 8) (Figure 6A). LDL-C/HDL-C: The AUC for LDL-C/ 
HDL-C was 0.618 with a 95% CI of (0.568, 0.668) (the specificity was 79.1%, the sensitivity was 45.0%, and the cut-off 
value was 2.46) (P < 0.05) (Table 8) (Figure 6A).

Regarding the prediction of high GS, the ROC curve analysis of NHR, MHR, and LDL-C/HDL-C yielded the 
following results: NHR: The AUC for NHR was 0.649 with a 95% CI of (0.595, 0.703) (the specificity was 54.4%, the 
sensitivity was 70.1%, and the cut-off value was 7.24) (Table 9) (Figure 6B). MHR: The AUC for MHR was 0.587 with 
a 95% CI of (0.531, 0.643) (the specificity was 57.0%, the sensitivity was 60.6%, and the cut-off value was 0.58) 
(Table 9) (Figure 6B). LDL-C/HDL-C: The AUC for LDL-C/HDL-C was 0.620 with a 95% CI of (0.565, 0.676) (the 
specificity was 71.5%, the sensitivity was 47.9%, and the cut-off value was 2.57) (P < 0.05) (Table 9) (Figure 6B).

These results indicated that NHR, MHR, and LDL-C/HDL-C have moderate predictive value for in-hospital MACE 
after primary PCI and NHR have moderate predictive value for high GS in STEMI patients.

Correlation of MHR, NHR, LDL-C/HDL-C and GS
The Spearman correlation analysis was conducted to examine the correlation between NHR, MHR, LDL-C/HDL-C, and 
GS. The results are as follows: NHR showed a significant correlation with GS (r=0.291, P<0.05) (Table 10) (Figure 7A). 
This indicates a moderate positive correlation between MHR and the severity of coronary artery lesions. MHR exhibited 
a lower correlation with GS compared to NHR (r=0.156, P<0.05) (Table 10) (Figure 7B). This suggests a weaker positive 
correlation between NHR and the severity of coronary artery lesions. LDL-C/HDL-C demonstrated a moderate positive 

Table 7 Multivariate Logistic Analysis to Determine Associations Between NHR Subgroup Levels and 
High Gensini Score (>80 Points)

Model 1 P Model 2 P Model 3 P

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

NHR 1.13 (1.08, 1.18) <0.0001* 1.13 (1.08, 1.18) <0.0001* 1.13 (1.06, 1.20) <0.0001*
NHRQuartile
NHR≤5.29 1.0 1.0 1.0

5.29<NHR≤7.48 1.66 (0.86, 3.21) 0.1316 1.66 (0.86, 3.21) 0.1342 1.81 (0.89, 3.66) 0.1000
7.48<NHR≤10.49 2.96 (1.58, 5.54) 0.0007* 2.99 (1.58, 5.64) 0.0007* 2.76 (1.35, 5.65) 0.0055*

10.49<NHR 4.15 (2.24, 7.69) <0.0001* 4.23 (2.26, 7.92) <0.0001* 3.29 (1.52, 7.13) 0.0025*
NHR for trend 1.61 (1.34, 1.95) <0.0001* 1.62 (1.34, 1.97) <0.0001* 1.47 (1.16, 1.88) 0.0016*

Notes: Model 1:Non-adjusted. Model 2:Adjust I adjust for: Male, Age. Model 3:Adjust I adjust for: Male, Age, Killip Class 2-4, Systolic 
pressure, Diastolic pressure, Heart rate, Smoke, Stroke, Diabetes, Hypertension, Platelet, ALB, FPG, BUN, sCr, UC, TG, HDL-C, LDL- 
C, LVEF, LVFS. *P<0.05. 
Abbreviations: OR, Odds ratio; CI, Confidence interval; NHR, Neutrophil to HDL-C ratio; MHR, Monocyte to HDL-C ratio; HDL- 
C, High-density lipoprotein cholesterol, FPG, fasting plasma glucose; BUN, blood urea nitrogen; sCr, serum creatinine; UC, Uric acid; 
TG, triglyceride; HDL-C, High-density lipoprotein cholesterol; LDL-C, Low-density lipoprotein cholesterol; LVEF, left ventricular 
ejection fraction; LVFS, left ventricular fraction shortening.
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correlation with GS (r=0.217, P<0.05) (Table 10) (Figure 7C). This implies that higher LDL-C/HDL-C are associated 
with increased severity of coronary artery lesions.

These findings suggest that MHR, NHR, and LDL-C/HDL-C are correlated with the degree of stenosis reflected by 
the GS. Among these variables, MHR exhibited the strongest correlation, followed by LDL-C/HDL-C, while NHR had 
the lowest correlation.

Discussion
The main finding of this study suggests that NHR has a better predictive value for the occurrence of MACE in 
hospitalized STEMI patients after PCI compared to MHR. Additionally, NHR demonstrates a potential predictive 
value for the degree of coronary artery stenosis as assessed by the GS. This study is unique in that it explores the 
predictive value of NHR in relation to MACE occurrence and coronary artery stenosis severity in hospitalized STEMI 
patients after PCI, an area that has not been extensively studied before.

The development of AMI is primarily attributed to vascular stenosis, myocardial ischemia, hypoxia, and myocardial 
injury resulting from coronary atherosclerosis.15 Inflammation and dyslipidemia play significant roles in the progression 
of atherosclerosis.3–6,16 However, relying solely on individual lipid levels or inflammatory markers may not provide 
sufficient accuracy in predicting the outcomes of AMI patients after PCI. Therefore, this study sought to investigate the 
association between NHR, MHR, and AMI, taking into consideration both inflammation and dyslipidemia aspects. By 

Figure 4 Stratified logistic regression analysis model to explore variables affecting the correlation between NHR and MACE. Above model adjusted for age (≤ 60 vs > 60), 
sex (female vs male), systolic blood pressure (≤140vs>140), smoking, stroke, diabetes, hypertension, Gensini score>80, Killip Class 2–4, FPG levels (≤5.6 vs >5.6), HDL-C 
levels (≤1.1 vs >1.1) and LDL-C (≤2.51 vs 2.51). 
Abbreviations: NHR, Neutrophil to HDL-C ratio; MACE, major adverse cardiovascular events; FPG, fasting plasma glucose; HDL-C, High-density lipoprotein cholesterol; 
LDL-C, Low-density lipoprotein cholesterol.
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examining the combined inflammatory lipid markers, this study aimed to uncover potential relationships between these 
markers and the occurrence of MACEs as well as the severity of CAD in hospitalized AMI patients after PCI. The 
findings contribute to a deeper understanding of the complex interplay between inflammation, dyslipidemia, and adverse 
outcomes in AMI patients undergoing PCI.

STEMI primarily arises from thrombosis as a result of the rupture of coronary atherosclerotic plaques triggered by 
inflammation and abnormal lipid metabolism.5,17 Atherosclerosis is a complex process in which lipids interplay with 
immune-inflammatory cells. Research has demonstrated that inflammatory cell-derived substances possess the capability 
to instigate coagulation system activation, even in the absence of conventional risk factors, emphasizing the pivotal role 
of inflammatory system dysregulation in pathological thrombosis.18

Figure 5 Stratified logistic regression analysis model to explore variables affecting the correlation between NHR and high Gensini score (GS>80). Above model adjusted for 
age (≤ 60 vs > 60), sex (female vs male), systolic blood pressure (≤140vs > 140), smoking, stroke, diabetes, hypertension, Killip Class 2–4. 
Abbreviations: NHR, Neutrophil to HDL-C ratio; HDL-C, High-density lipoprotein cholesterol.

Table 8 ROC Curve of NHR, MHR and LDL-C/HDL-C Predicting for MACE After Percutaneous 
Coronary Intervention PCI in ST-Segment Elevation Acute Myocardial Infarction Patients

Variables AUC (95% CI) Sensitivity Specificity Cut-off value P

NHR 0.681 (0.629,0.732) 0.527 0.754 9.17 <0.001*
MHR 0.672 (0.622,0.722) 0.601 0.683 0.64 <0.001*

LDL-C/HDL-C 0.618 (0.568,0.668) 0.791 0.450 2.46 <0.001*

Note: *P<0.05. 
Abbreviations: AUC, area under the curve; CI, Confidence interval; NHR, Neutrophil to HDL-C ratio; MHR, Monocyte to 
HDL-C ratio; HDL-C, High-density lipoprotein cholesterol; LDL-C, Low-density lipoprotein cholesterol.
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During the progression of atherosclerosis, there is a substantial increase in the abundance of inflammatory immune 
cells such as monocytes and neutrophils. Monocytes have the ability to migrate into the vascular endothelium, where they 
transform into macrophages and express scavenger receptors crucial for the uptake of oxidized low-density lipoprotein 
cholesterol (OX-LDL-C). Upon the engulfment of oxidized LDL-C and other lipids, monocytes develop into foam cells, 
depositing within the intima of blood vessels to form atherosclerotic plaques, a significant contributor to the development 
of coronary atherosclerosis.

Despite being overlooked in cardiovascular research for a long time, the past decade has uncovered the significant 
regulatory role of neutrophils in cardiovascular inflammation. Neutrophils are implicated in all stages of atherosclerosis 
and have emerged as a crucial therapeutic target for the development of cardiovascular disease drugs.19 Studies have 
demonstrated a positive correlation between the extent of hypercholesterolemia-induced neutrophilia and the formation 
of early atherosclerotic lesions, which can influence atherosclerotic plaques and provoke thrombotic complications 
associated with atherosclerosis.20 Neutrophils release decondensed nucleosomes known as neutrophil extracellular 
traps (NETs), which induce platelet activation and initiate coagulation. Moreover, neutrophils secrete various pro- 
coagulant granzymes, collectively contributing to thrombosis formation and subsequent AMI.21

Figure 6 (A) ROC curve of NHR, MHR and LDL-C/HDL-C predicting the risk of MACE events during hospitalization in STEMI patients. (B) ROC curve of NHR, MHR and 
LDL-C/HDL-C predicting the risk of Gensini score>80. 
Abbreviations: ROC curve, receiver operator characteristic curve; AUC, area under the curve; NHR, Neutrophil to HDL-C ratio; MHR, Monocyte to HDL-C ratio; HDL- 
C, High-density lipoprotein cholesterol; LDL-C, Low-density lipoprotein cholesterol; GS, Gensini score; MACE, major adverse cardiovascular events; STEMI, St-segment 
Elevation Myocardial Infarction.

Table 9 ROC Curve of NHR, MHR and LDL-C/HDL-C Predicting for ST-Segment Elevation Acute 
Myocardial Infarction Patients with Gensini Score >80

Variables AUC (95% CI) Sensitivity Specificity Cut-off value P

NHR 0.649 (0.595,0.703) 0.701 0.544 7.24 <0.001*

MHR 0.587 (0.531,0.643) 0.606 0.570 0.58 0.003*
LDL-C/HDL-C 0.620 (0.565,0.676) 0.715 0.479 2.57 <0.001*

Note: *P<0.05. 
Abbreviations: AUC, area under the curve; CI, Confidence interval; NHR, Neutrophil to HDL-C ratio; MHR, Monocyte to HDL-C 
ratio; HDL-C, High-density lipoprotein cholesterol; LDL-C, Low-density lipoprotein cholesterol.

Table 10 Correlation of NHR, MHR and LDL-C/ 
HDL-C with GS

Variables r P

MHR 0.156 0.001*
NHR 0.291 <0.001*

LDL-C/HDL-C 0.217 <0.001*

Notes: Spearman correlation analysis. *P<0.05. 
Abbreviations: GS, Gensini score; NHR, Neutrophil to HDL-C 
ratio; MHR, Monocyte to HDL-C ratio; HDL-C, High-density lipo-
protein cholesterol; LDL-C, Low-density lipoprotein cholesterol.
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In AMI, neutrophils are recruited to the infarcted myocardium within the initial hours to initiate localized inflamma-
tion and tissue damage. The primary function of recruited neutrophils is to eliminate necrotic tissue from the site of 
myocardial injury.22 Unfortunately, neutrophils also exacerbate myocardial tissue destruction by releasing myeloperox-
idase (MPO) and reactive oxygen species (ROS), which are associated with a poor prognosis in AMI patients.23 

Nevertheless, neutrophils possess a dual role in cardiovascular inflammation, as they also play a reparative role.19 In 
addition, neutrophil-derived mediators regulate the functions of monocytes, macrophages, and dendritic cells, including 
recruitment, phagocytic capacity, and cytokine release.24,25 Previous investigations have demonstrated a high abundance 
of neutrophils in ruptured carotid plaques, suggesting a correlation between neutrophil count and the susceptibility to 
arterial plaque rupture.26 And the thrombosis secondary to plaque rupture represents the primary pathogenesis of STEMI.

In contrast to monocytes and neutrophils, HDL-C is recognized as a protective factor against atherosclerosis and cardiovas-
cular risk.7,8 However, findings from Mendelian randomization studies suggest that HDL-C levels likely serve as a risk marker 
rather than a causative factor specific to cardiovascular events.27,28 HDL-C exerts its protective effects by facilitating reverse 
cholesterol transport, thereby reducing intravascular lipid deposition. Additionally, it attenuates atherosclerosis by inhibiting 
monocyte formation, decreasing monocyte recruitment to the arterial wall, and subsequently suppressing the inflammatory 
response.29–33

NHR and MHR are novel indicators that reflect the interplay between inflammation and lipid metabolism. MHR 
represents the ratio of monocytes to HDL-C. Numerous studies have identified MHR as an independent risk factor for all- 
cause mortality and MACE in patients with STEMI after PCI.13,34,35 Wu TT et al demonstrated that MHR is also 
predictive of long-term outcomes in patients with AMI after PCI.36 Moreover, a study by E.T. Figueiredo et al indicated 
that MHR can provide prognostic value in acute coronary syndrome (ACS) patients to a certain extent.12 Similarly, MHR 
represents the ratio of neutrophils to HDL-C, is also a risk factor for MACE in patients after PCI.14 However, limited 
research has investigated the correlation between NHR and myocardial infarction, and there is currently a lack of studies 
examining the predictive value of NHR for both MACE occurrence and the extent of coronary artery stenosis in 
hospitalized AMI patients after PCI. Therefore, this research direction represents a relatively novel area of investigation.

Figure 7 (A) Correlation of NHR with Gensini score (Spearman correlation analysis). (B) Correlation of MHR with Gensini score (Spearman correlation analysis). (C) 
Correlation of LDL-C/HDL-C with Gensini score (Spearman correlation analysis). 
Abbreviations: NHR, Neutrophil to HDL-C ratio; MHR, Monocyte to HDL-C ratio; HDL-C, High-density lipoprotein cholesterol; LDL-C, Low-density lipoprotein 
cholesterol.
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In clinical practice, despite significant advancements in coronary intervention technology and PCI, the prognosis for 
patients with AMI remains challenging, with a high incidence of MACE. In this context, the use of NHR as a low-cost 
and readily available indicator holds promise in predicting the occurrence of MACE. Such prognostic information is 
invaluable for healthcare professionals, as it enables timely and appropriate interventions to prevent MACE and improve 
the overall prognosis of AMI patients.

Moreover, it is important to recognize that certain patients may not be suitable candidates for PCI due to factors such as 
hemodynamic instability, surgical refusal by family members, intervention time constraints, or limited hospital resources. In these 
situations, NHR can serve as an initial assessment tool for estimating the degree of coronary artery stenosis. This preliminary 
evaluation aids clinicians in determining appropriate symptomatic treatments for patients who cannot undergo immediate PCI.

This study aimed to compare the predictive value of NHR and MHR in predicting the occurrence of MACE in STEMI 
patients during hospitalization after PCI. Additionally, the study investigated their predictive value for evaluating the degree 
of coronary artery stenosis assessed by GS. The findings further support the superiority of NHR compared with MHR in 
predicting the occurrence of MACE in STEMI patients during hospitalization after PCI. Furthermore, the study suggests that 
NHR holds value in predicting the degree of coronary artery stenosis assessed by GS, whereas MHR does not appear to be 
a relevant predictor in this context. Therefore, compared to MHR, NHR may serve as a superior indicator for predicting the 
occurrence of MACE and the degree of coronary artery stenosis in STEMI patients during hospitalization undergoing PCI.

Limitation
However, it is important to acknowledge several limitations in this study. Firstly, the retrospective nature and single-center design 
introduce potential biases that may limit the generalizability of the findings. Further studies conducted in multiple centers and with 
prospective designs are needed to validate the results. Secondly, the sample size in this study was relatively small and restricted to 
a specific region, which may affect the statistical power and external validity of the findings. Future studies with larger sample 
sizes and diverse populations are warranted. Thirdly, this study primarily focused on short-term prognosis during hospitalization, 
and the long-term prognostic value of NHR requires investigation through prospective studies. Furthermore, we have excluded 
patients who previously underwent PCI, or in cases where primary PCI failed to revascularize the culprit vessels. This decision 
was prompted by our consideration of the possibility that patients with a history of PCI may have experienced myocardial injury 
events. In most cases, individuals who have not successfully undergone vascular reconstruction exhibit myocardial injury levels 
surpassing those who have promptly undergone revascularization. As a result, the likelihood of MACE may experience an 
increase. Consequently, the correlation analysis involving NHR within these two distinct patient cohorts may yield disparate 
outcomes, and whether NHR has predictive value for prognosis and the degree of vascular stenosis in patients who primary PCI 
failed to revascularize the culprit vessels or previous undergo PCI requires further investigation.

Conclusion
The findings confirmed the significance of NHR and MHR in predicting MACE in this patient population, with NHR 
showing a higher predictive value. Furthermore, the study indicated that NHR holds value in predicting the degree of 
coronary artery stenosis assessed by GS, while MHR does not possess relevant predictive capability in this regard. These 
findings highlight the potential clinical utility of NHR as a predictive indicator in STEMI patients after PCI during 
hospitalization, both for MACE events and the degree of coronary artery stenosis.

Abbreviations
NHR, neutrophil to high-density lipoprotein cholesterol ratio; MHR, monocyte to high-density lipoprotein cholesterol 
ratio; CAD, coronary artery disease; MACE, major adverse cardiovascular events; STEMI, ST-segment elevation acute 
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AMI, acute myocardial infarction; HDL-C, high-density lipoprotein cholesterol; GS, Gensini score; CAG, coronary 
angiography; sCr, serum creatinine; BUN, blood urea nitrogen; UA, uric acid; ALB, albumin; LDL-C, low-density 
lipoprotein cholesterol; TG, triglyceride; FPG, fasting plasma glucose; LVEF, left ventricular ejection fraction; LVFS, left 
ventricular fractional shortening; CI, confidence interval; OX-LDL-C, oxidized low-density lipoprotein cholesterol; 

Journal of Inflammation Research 2023:16                                                                                          https://doi.org/10.2147/JIR.S425663                                                                                                                                                                                                                       

DovePress                                                                                                                       
4555

Dovepress                                                                                                                                                             Guo et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


NETs, neutrophil extracellular traps; MPO, myeloperoxidase; ROS, reactive oxygen species; ACS, acute coronary 
syndrome; ROC curves, Receiver operating characteristic curves; OR, the odds ratio.
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