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Abstract
Background Acute myocardial infarction (AMI) is one of the major threats to
global public health. Although reperfusion therapy strategies are available, AMI-
related major adverse cardiovascular and cerebrovascular events (MACCEs) re-
main a leading cause of mortality worldwide. Particularly in AMI patients with
concomitant diabetes mellitus, the complexity and severity of coronary artery
lesions make early detection and assessment of long-term prognosis relatively dif-
ficult. Therefore, identifying simple and readily available laboratory indicators
may provide a basis for predicting MACCEs in type 2 diabetes mellitus (T2DM)
patients with AMI following percutaneous coronary intervention (PCI).

Objective To investigate the predictive value of the serum C-reactive protein
(CRP)/albumin (Alb) ratio (CAR) for long-term MACCEs in T2DM patients
with AMI after PCI.

Methods We enrolled 1683 T2DM patients with AMI admitted to the Depart-
ment of Cardiology, General Hospital of Ningxia Medical University between
2014 and 2019. General clinical data and laboratory results were collected. All
patients were followed up via telephone or outpatient visits, with a median
follow-up duration of 5.6 years. MACCEs were defined as all-cause death, non-
fatal myocardial infarction, recurrent unstable angina, non-fatal stroke, new-
onset heart failure or rehospitalization for worsening heart failure, and repeat
revascularization. Patients were divided into a MACCEs group (n=508) and
a non-MACCEs group (n=1175) based on whether they experienced major ad-
verse cardiovascular events during follow-up. Univariate and multivariate Logis-
tic regression analyses were performed to identify influencing factors of MACCEs
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in T2DM patients with AMI. Kaplan-Meier survival curves were constructed,
and comparisons were made using the Log-rank test. Receiver operating char-
acteristic (ROC) curve analysis was used to evaluate the predictive efficacy of
CAR for long-term MACCEs, while net reclassification improvement (NRI) and
integrated discrimination improvement (IDI) were used to assess the incremen-
tal prognostic value of CAR in T2DM patients with AMI.

Results Among 1683 patients, 508 (30.18%) developed MACCEs. Multivariate
Logistic regression analysis identified hypertension [OR (95%CI) = 1.994
(1.142~3.483)], coronary stent length [OR (95%CI) = 1.031 (1.002~1.062)],
CRP [OR (95%CI) = 0.950 (0.915~0.986)], Alb [OR (95%CI) = 0.933
(0.880~0.989)], and CAR [OR (95%CI) = 5.582 (1.705~18.277)] as influencing
factors for MACCEs in T2DM patients with AMI after PCI (P<0.05). Based
on the median CAR level (0.86), patients were stratified into CAR<0.86 and
CAR$�0.86𝑔𝑟𝑜𝑢𝑝𝑠.𝐿𝑜𝑔−𝑟𝑎𝑛𝑘𝑡𝑒𝑠𝑡𝑟𝑒𝑠𝑢𝑙𝑡𝑠𝑑𝑒𝑚𝑜𝑛𝑠𝑡𝑟𝑎𝑡𝑒𝑑𝑡ℎ𝑎𝑡𝑡ℎ𝑒𝑀𝐴𝐶𝐶𝐸𝑠𝑖𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒𝑤𝑎𝑠ℎ𝑖𝑔ℎ𝑒𝑟𝑖𝑛𝑡ℎ𝑒𝐶𝐴𝑅�$0.86
group compared with the CAR<0.86 group (52.68% vs. 22.92%; �2=65.65,
P<0.001). ROC curve analysis revealed that the area under the curve for
CAR predicting MACCEs was 0.728 (95%CI=0.702~0.754), with an optimal
cutoff value of 0.576, sensitivity of 0.617, and specificity of 0.747. When added
to the baseline model, CAR significantly improved the prediction of adverse
cardiovascular and cerebrovascular events compared with CRP and Alb alone
[C-index=0.149, P<0.01; NRI=0.377 (0.067, 0.597), P<0.05; IDI=0.166 (0.025,
0.257), P<0.05].

Conclusion CAR is an effective predictive indicator for the risk of long-term
MACCEs in T2DM patients with AMI after PCI.

Full Text
Abstract
Background: Acute myocardial infarction (AMI) remains one of the leading
threats to global public health. Despite available reperfusion therapies, major
adverse cardio-cerebral events (MACCEs) associated with AMI continue to be a
leading cause of death worldwide. This is particularly true for patients with AMI
and concomitant diabetes mellitus, where coronary artery disease is more com-
plex and severe, making early detection and prognosis of long-term outcomes
for these patients challenging. Therefore, the identification of simple and ac-
cessible laboratory markers could facilitate the prediction of post-percutaneous
coronary intervention (PCI) MACCEs in patients with type 2 diabetes mellitus
(T2DM) and AMI.

Objective: To investigate the predictive value of the serum C-reactive protein
(CRP)/Albumin (Alb) ratio (CAR) for long-term MACCEs following PCI in
patients with T2DM and AMI.

Methods: A total of 1,683 patients with T2DM and AMI treated at the Cardio-
vascular Department of Ningxia Medical University General Hospital between
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2014 and 2019 were enrolled. General clinical data and test results were collected
for these patients. Follow-ups were conducted via telephone or outpatient vis-
its, with a median follow-up period of 5.6 years. MACCEs were defined as
all-cause mortality, non-fatal myocardial infarction, recurrent unstable angina,
non-fatal stroke, new-onset heart failure, or rehospitalization for worsening heart
failure, and revascularization. Patients were divided into the MACCEs group
(508 cases) and the non-MACCEs group (1,175 cases) based on the occurrence
of major adverse cardiovascular events during the follow-up period. Univariate
and multivariate logistic regression analyses were performed to identify factors
influencing MACCEs in patients with T2DM and AMI. Kaplan-Meier survival
curves were plotted, and the Log-rank test was used for comparisons. Receiver
operating characteristic (ROC) curve analysis assessed the predictive efficacy of
CAR for long-term MACCEs in patients with T2DM and AMI, while the net
reclassification improvement (NRI) and integrated discrimination improvement
(IDI) indices evaluated the improvement in prognostic assessment provided by
CAR.

Results: Among the 1,683 patients, 508 (30.18%) experienced MACCEs. Mul-
tivariate logistic regression analysis indicated that hypertension [OR (95%CI) =
1.994 (1.142-3.483)], length of coronary stent implanted [OR (95%CI) = 1.031
(1.002-1.062)], CRP [OR (95%CI) = 0.950 (0.915-0.986)], Alb [OR (95%CI) =
0.933 (0.880-0.989)], and CAR [OR (95%CI) = 5.582 (1.705-18.277)] were sig-
nificant predictors of post-PCI MACCEs in patients with T2DM and AMI (P
< 0.05). Based on the median CAR level (0.86), patients were divided into two
groups: CAR < 0.86 and CAR ≥ 0.86. The log-rank test showed that the inci-
dence of MACCEs was significantly higher in the CAR ≥ 0.86 group compared
to the CAR < 0.86 group (52.68% vs. 22.92%; �2 = 65.65, P < 0.001). The
ROC curve indicated that the area under the curve (AUC) for CAR in predict-
ing MACCEs was 0.728 (95%CI = 0.702-0.754), with an optimal cut-off value
of 0.576, sensitivity of 0.617, and specificity of 0.747. Compared to baseline
models, CAR significantly improved the prediction of adverse cardio-cerebral
events [C-index = 0.149, P < 0.01; NRI = 0.377 (0.067, 0.597), P < 0.05; IDI
= 0.166 (0.025, 0.257), P < 0.05].

Conclusion: CAR is an effective predictive marker for the risk of long-term
MACCEs in patients with T2DM and AMI following PCI.

Keywords: Myocardial infarction; Diabetes mellitus, type 2; Major adverse
cardiac and cerebral events; C-reactive protein; Albumin; Forecasting

Introduction
Acute myocardial infarction (AMI) has been recognized as a leading cause of
morbidity and mortality from cardiovascular disease worldwide [1]. The World
Bank estimates that the number of AMI cases in China will increase to 23 mil-
lion by 2030 [2]. Percutaneous coronary intervention (PCI) is the preferred
treatment for AMI patients and can significantly reduce mortality and improve
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prognosis [3]. However, some AMI patients still remain at high risk for recur-
rent major adverse cardio-cerebral events (MACCEs). This risk is particularly
pronounced in patients with type 2 diabetes mellitus (T2DM), accounting for
approximately 37% of AMI cases in China, who are classified as an extreme risk
group for recurrent MACCEs [4]. Studies have shown that T2DM is associated
with more complex coronary artery lesions and worse prognosis in AMI patients
[5]. Therefore, early identification of residual risk factors in AMI patients with
concomitant T2DM is essential for better clinical management and reduction of
recurrent MACCEs incidence.

C-reactive protein (CRP) is a sensitive indicator of inflammation and a posi-
tive acute-phase reactant. Similarly, albumin (Alb), as a negative acute-phase
reactant, decreases in inflammatory diseases. Consequently, the C-reactive pro-
tein/albumin ratio (CAR) is considered a more sensitive indicator reflecting the
severity of inflammatory response and disease progression [6-7]. Furthermore,
some studies have shown that CAR may be associated with in-stent throm-
bosis and in-hospital mortality in AMI patients [8]. Given that CAR is an
inflammation-based prognostic indicator, and research on the relationship be-
tween CAR and long-term MACCEs in T2DM patients with AMI after PCI
is limited, this study analyzed the relationship between serum CRP, Alb, and
CAR with recurrent MACCEs to explore the predictive role of CAR in recurrent
MACCEs.

Methods
Study Population

A total of 8,525 patients diagnosed with acute coronary syndrome at Ningxia
Medical University General Hospital between 2014 and 2019 were initially
screened. Based on inclusion and exclusion criteria, 1,863 patients with
T2DM and AMI were selected, and after further screening, 1,683 patients were
ultimately included in the study. The screening process is shown in [Figure 1:
see original paper].

Inclusion criteria: Patients with elevated troponin and dynamic ST-segment
or T-wave changes on electrocardiogram (with or without symptoms), diagnosed
with AMI according to the“Guidelines for the Diagnosis and Treatment of ST-
segment Elevation Myocardial Infarction (2019)”[9] and “Guidelines for the
Diagnosis and Treatment of Non-ST-segment Elevation Myocardial Infarction
(2016)”[10].

Exclusion criteria: (1) Absence of T2DM; (2) No PCI performed; (3) Acute
infectious diseases, estimated glomerular filtration rate (eGFR) < 30 mL・min−1・
(1.73 m2)−1 or chronic dialysis, severe hepatic dysfunction, malignancy, or hema-
tological disorders; (4) Severe valvular heart disease or cardiomyopathy; (5)
Incomplete clinical or follow-up data.
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Data Collection and Definitions

General clinical data were collected, including age, sex, BMI, systolic blood
pressure, diastolic blood pressure, and heart rate on admission; medical history
(hypertension, cerebrovascular disease, dyslipidemia, previous coronary artery
disease, family history of coronary artery disease); and smoking history (defined
as smoking ≥ 1 cigarette/day for ≥ 1 year and currently smoking regularly or
occasionally before admission).

Admission diagnosis [ST-segment elevation myocardial infarction (STEMI)
or non-ST-segment elevation myocardial infarction (NSTEMI)], in-hospital
medications [aspirin, clopidogrel, ticagrelor, 𝛽-receptor antagonists, statins,
angiotensin-converting enzyme inhibitors (ACEI)], laboratory parameters
[white blood cell count (WBC), lymphocyte count (LYM), monocyte count
(MXD), hemoglobin, platelet count, triglycerides (TG), total cholesterol (TC),
high-density lipoprotein (HDL), low-density lipoprotein (LDL), CRP, Alb,
alanine aminotransferase (ALT), aspartate aminotransferase (AST), creatinine,
eGFR, glycated hemoglobin (HbA1c), fasting plasma glucose (FPG)], and
angiographic data [infarct-related artery, lesion characteristics, number of
stents, stent diameter, and stent length] were recorded. All data were verified
using the electronic medical record system. CRP and Alb concentrations
from the first blood sample during hospitalization were measured at the
central laboratory of Ningxia Medical University General Hospital. CAR was
calculated as the ratio of CRP to Alb.

Follow-up and Endpoints

Patients were followed up via telephone or outpatient visits every 3 months until
June 31, 2023. MACCEs were defined as all-cause death, non-fatal myocardial
infarction, recurrent unstable angina, non-fatal stroke, cardiac rehospitalization
(due to new-onset or worsening heart failure), and repeat revascularization. Car-
diac death was defined as fatal stroke and myocardial infarction, sudden death,
and other cardiac-related deaths. All-cause death was defined as death from any
cause. Non-fatal stroke, including ischemic and hemorrhagic stroke, was defined
as cerebral dysfunction caused by sudden blockage or rupture of a cerebral blood
vessel, diagnosed based on signs of neurological dysfunction or evidence from
brain imaging. Cardiac rehospitalization referred to readmission due to new-
onset or worsening heart failure. Any coronary revascularization was defined as
revascularization of target or non-target vessels.

Statistical Analysis

SPSS 25.0 software was used for statistical analysis. Normally distributed con-
tinuous variables were expressed as mean ± standard deviation (x̄ ± s) and
compared between groups using independent samples t-test. Non-normally dis-
tributed continuous variables were expressed as median (P25, P75) and com-
pared using rank-sum test. Categorical variables were expressed as frequencies
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and percentages, with inter-group comparisons performed using �2 test. Multi-
variate logistic regression analysis was used to explore factors influencing MAC-
CEs in T2DM patients with AMI. The receiver operating characteristic (ROC)
curve was used to evaluate the predictive value of CAR for MACCEs. Net
reclassification improvement (NRI) and integrated discrimination improvement
(IDI) were used to assess the predictive performance of CRP, Alb, and CAR for
MACCEs. A P-value < 0.05 was considered statistically significant.

Results
Baseline Characteristics

The study followed patients for 40-108 months (median 67 months). The mean
age was (63.1 ± 10.8) years; 1,143 were male and 540 were female. There were
508 patients in the MACCEs group and 1,175 in the non-MACCEs group. Pa-
tients in the MACCEs group were older, had higher proportions of females,
higher heart rate, higher prevalence of hypertension and cerebrovascular dis-
ease, higher rates of previous coronary artery disease, more frequent infarction
of the right coronary artery (RCA), longer implanted stent length, higher WBC
count, higher CRP levels, higher CAR, higher creatinine, and higher FPG lev-
els compared to the non-MACCEs group. In contrast, they had lower diastolic
blood pressure on admission, lower smoking rates, lower rates of left anterior
descending artery (LAD) infarction, lower Alb levels, lower hemoglobin, lower
eGFR, and lower ejection fraction (EF), with all differences being statistically
significant (P < 0.05) (Table 1). No significant differences were observed be-
tween groups in BMI, dyslipidemia history, family history of coronary artery
disease, admission diagnosis (STEMI and NSTEMI), in-hospital medications
(aspirin, clopidogrel, ticagrelor, 𝛽-blockers, statins, ACEI), angiographic infor-
mation (left main and left circumflex artery proportions, bifurcation lesions,
calcified lesions, intra-aortic balloon pump usage, number of stents, stent diam-
eter), LYM, MXD, platelet count, TC, TG, HDL, LDL, AST, ALT, or HbA1c
(all P > 0.05).

Multivariate Logistic Regression Analysis

Using the occurrence of MACCEs as the dependent variable and variables with
statistical and clinical significance from Table 1 as independent variables, mul-
tivariate logistic regression analysis was performed. Variable assignments are
shown in Table 2. The results showed that hypertension, stent length, CRP, Alb,
and CAR were independent influencing factors for MACCEs in AMI patients
(P < 0.05) (Table 3).

Kaplan-Meier Survival Analysis

During the median follow-up period of 67 months, 508 patients (30.18%) expe-
rienced MACCEs [all-cause death in 236 cases (14.02%), cardiac death in 172
cases (10.21%), non-fatal myocardial infarction in 52 cases (3.09%), recurrent
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unstable angina in 140 cases (8.32%), non-fatal stroke in 29 cases (1.72%), heart
failure rehospitalization in 96 cases (5.70%), and repeat revascularization in 115
cases (6.83%)]. Based on the median CAR value (0.86), patients were divided
into CAR < 0.86 and CAR ≥ 0.86 groups. Log-rank test results showed that the
MACCEs rate in the CAR ≥ 0.86 group [201 cases (47.74%)] was significantly
higher than in the CAR < 0.86 group, with higher incidence rates for all individ-
ual components [non-fatal myocardial infarction in 23 cases (5.46%), recurrent
unstable angina in 51 cases (12.11%), all-cause death in 105 cases (24.94%),
heart failure rehospitalization in 35 cases (8.31%), and non-fatal stroke in 20
cases (4.75%)] (all P < 0.05) (Figure 2).

Predictive Value of CAR

Compared with CRP and Alb alone, the addition of CAR improved reclassifi-
cation and discrimination beyond the baseline risk model, with NRI of 0.377
and IDI of 0.166 (both P < 0.05). Furthermore, after adding CAR, the C-index
of the baseline risk model changed from [0.541 (0.502-0.580), P = 0.039] to
[0.690 (0.655-0.725), P = 0.001] (Table 4). The ROC curve for CAR predicting
MACCEs in AMI patients showed an area under the curve of 0.728 (95%CI =
0.702-0.754), with an optimal cut-off value of 0.576, sensitivity of 0.617, and
specificity of 0.747 (Figure 3).

Discussion
The most common cause of death from coronary atherosclerotic cardiovascu-
lar disease is coronary ischemia or infarction due to plaque rupture. Patients
with T2DM have a 2-fold higher risk of cardiovascular death compared to non-
diabetic patients [11], primarily because chronic hyperglycemia causes panvas-
cular injury (macro- and microvascular disease) through oxidative stress and
vascular inflammation, impairs collateral circulation formation, increases effec-
tive circulating blood volume and cardiac load, predisposes to heart failure,
and increases mortality, severely affecting patient prognosis [12]. Studies have
shown that once T2DM patients develop AMI, persistent hyperglycemia and
oxidative stress can exacerbate the inflammatory response, thereby increasing
the incidence of MACCEs after PCI [13]. Therefore, for STEMI patients with
T2DM, besides active reperfusion therapy, attention should be paid to the pa-
tient’s inflammatory status to detect and minimize long-term MACCEs as early
as possible.

This study found that among AMI patients with T2DM, those who developed
long-term MACCEs were older, had higher proportions of hypertension and coro-
nary artery disease history, and showed reduced eGFR and EF. Additionally,
serum inflammatory levels (WBC count and CRP) were significantly elevated,
while albumin levels were markedly decreased. CRP is an acute-phase inflam-
matory marker synthesized by the liver. Besides being associated with inflam-
matory or infectious states, its chronic elevation is associated with adverse car-
diovascular risk. The CANTOS trial (Canakinumab Anti-inflammatory Throm-
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bosis Outcomes Study) supports CRP as a driver of residual inflammatory risk
that promotes adverse cardiovascular events [14]. The potential biological mech-
anisms linking CRP with MACCEs risk primarily involve the pro-atherosclerotic
and pro-thrombotic effects of inflammation. CRP can increase reactive oxygen
species levels in T2DM patients with AMI, increase oxidized LDL uptake, and
induce vascular endothelial cell dysfunction and apoptosis [15]. Furthermore,
CRP can stimulate monocytes, endothelial cells, and vascular smooth muscle
cells to release tissue factor and activate the metalloproteinase system, thereby
inducing a pro-thrombotic state [16]. Previous studies have shown that AMI
patients with elevated CRP levels over 10 years have an increased risk of MAC-
CEs [17]. Therefore, it is necessary to include CRP as an indicator for assessing
long-term adverse cardio-cerebral event risk.

Albumin is the major protein in human serum that regulates extracellular fluid
osmotic pressure and binds various chemicals. Physiological levels of serum al-
bumin can suppress vascular cell adhesion molecule-1 expression and increase
oxygen free radical scavenging, thereby reducing inflammatory response and en-
dothelial cell apoptosis, suggesting that albumin is an anti-inflammatory and
antioxidant factor [18]. ODUNCU et al. [19] reported that serum albumin levels
< 3.5 g/dl on admission were an independent predictor of all-cause mortality
at 40 months in AMI patients. Studies have shown that low albumin levels
are independent predictors of heart failure and in-hospital death in AMI pa-
tients [20]. Albumin may also inhibit platelet activation and aggregation by
promoting prostacyclin D2 expression and inhibiting thromboxane synthetase
activity, and low albumin levels can increase blood viscosity by increasing ery-
throcyte lysophosphatidylcholine, leading to endothelial dysfunction [21]. Stud-
ies have shown that patients with lower serum albumin exhibit higher CRP
levels, suggesting an inverse relationship between serum albumin and CRP [22].
The relationship between malnutrition, inflammation, and atherosclerosis (MIA
syndrome) has been demonstrated in chronic kidney disease patients, and nu-
tritional status and inflammation levels are significantly associated with higher
morbidity and mortality in end-stage renal disease patients [23]. A recent study
showed that malnutrition assessed by the Controlling Nutritional Status score
and Geriatric Nutritional Risk Index is common in T2DM patients and is closely
associated with adverse cardiovascular events [24]. Therefore, an indicator that
can simultaneously assess inflammatory and nutritional status may play a role
as a new therapeutic target in T2DM and AMI patients.

CAR is a newly introduced indicator calculated as the ratio of CRP to albumin
levels and is considered a more accurate marker of inflammatory status and
malnutrition than measuring CRP or albumin alone. Studies have shown that
CAR is superior to CRP and albumin in predicting the severity and extent of
coronary artery disease [25]. Furthermore, research has found that AMI patients
with high SYNTAX scores have higher CAR than those with low SYNTAX
scores, and CAR is positively correlated with the SYNTAX score, demonstrating
good predictive value for coronary artery burden and adverse cardiovascular
events in AMI patients [26]. The results of this study indicate that CAR has
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good discriminatory ability for long-term MACCEs in T2DM patients with AMI
after PCI.

Limitations

This study has several limitations. First, as a retrospective study with an in-
sufficient sample size, large-sample, multicenter, prospective studies should be
conducted in the future. Second, only preoperative serum CRP and albumin
levels were included; dynamic monitoring of CRP and albumin during follow-up
and measurement of other inflammatory factors should be performed to further
explore the relationship between inflammation, glucose metabolism, and MAC-
CEs.

Conclusion
In conclusion, serum CRP and albumin play important roles in assessing long-
term MACCEs risk in T2DM patients with AMI after PCI. Elevated serum
CRP/albumin ratio increases the risk of recurrent adverse cardio-cerebral events
in AMI patients, and serum CAR can predict the risk of MACCEs in T2DM
patients with AMI.

References
[1] BENJAMIN E J, VIRANI S S, CALLAWAY C W, et al. Heart disease and
stroke statistics-2018 update: a report from the American heart association[J].
Circulation, 2018, 137(12): e67-492. DOI:10.1161/CIR.0000000000000558.

[2] The World Bank. Toward a healthy and harmonious life in China:
stemming the rising tide of non-communicable diseases[EB/OL]. [2023-10-30].
http://www.worldbank.org/content/dam/Worldbank/document/NCD_{{{report}}_{{en}}}.pdf.

[3] ATWOOD J. Management of acute coronary syndrome[J]. Emerg Med Clin
North Am, 2022, 40(4): 693-706. DOI:10.1016/j.emc.2022.06.008.

[4] ZHOU M G, LIU J, HAO Y C, et al. Prevalence and in-hospital outcomes of
diabetes among patients with acute coronary syndrome in China: findings from
the Improving Care for Cardiovascular Disease in China-Acute Coronary Syn-
drome Project[J]. Cardiovasc Diabetol, 2018, 17(1): 147. DOI:10.1186/s12933-
018-0793-x.

[5] RAY K K, COLHOUN H M, SZAREK M, et al. Effects of alirocumab on car-
diovascular and metabolic outcomes after acute coronary syndrome in patients
with or without diabetes: a prespecified analysis of the ODYSSEY OUTCOMES
randomised controlled trial[J]. Lancet Diabetes Endocrinol, 2019, 7(8): 618-628.
DOI:10.1016/S2213-8587(19)30158-5.

[6] KARABAĞ Y, ÇAĞDAŞ M, RENCUZOGULLARI I, et al. Relationship
between C-reactive protein/albumin ratio and coronary artery disease severity

chinarxiv.org/items/chinaxiv-202403.00341 Machine Translation

https://chinarxiv.org/items/chinaxiv-202403.00341


in patients with stable angina pectoris[J]. J Clin Lab Anal, 2018, 32(7): e22457.
DOI:10.1002/jcla.22457.

[7] AKSU U, GULCU O, AKSAKAL E, et al. The association between
CRP/Albumin ratio and in-stent restenosis development in patients with
ST-segment elevation myocardial infarction[J]. J Clin Lab Anal, 2019, 33(4):
e22848. DOI:10.1002/jcla.22848.

[8] RENCUZOGULLARI I, KARABAĞ Y, ÇAĞDAŞ M, et al. Assessment of
the relationship between preprocedural C-reactive protein/albumin ratio and
stent restenosis in patients with ST-segment elevation myocardial infarction[J].
Rev Port Cardiol, 2019, 38(4): 269-277. DOI:10.1016/j.repc.2018.08.008.

[9]中华医学会心血管病学分会. 急性 ST段抬高型心肌梗死诊断和治疗指南 (2019)[J].中华心血
管病杂志, 2019, 47(10): 766-783. DOI:10.3760/cma.j.issn.0253-3758.2019.10.003.

[10] 中华医学会心血管病学分会, 中华心血管病杂志编辑委员会. 非 ST 段抬高型急性
冠状动脉综合征诊断和治疗指南 (2016)[J]. 中华心血管病杂志, 2017, 45(5): 359-376.
DOI:10.3760/cma.j.issn.0253-3758.2017.05.003.

[11] KIM Y H, HER A Y, JEONG M H, et al. Effect of statin treatment in
patients with acute myocardial infarction with prediabetes and type 2 diabetes
mellitus: a retrospective observational registry study[J]. Medicine, 2021, 100(6):
e24733. DOI:10.1097/MD.0000000000024733.

[12] SEMENKOVICH C F. We know more than we can tell about diabetes
and vascular disease: the 2016 edwin bierman award lecture[J]. Diabetes, 2017,
66(7): 1735-1741. DOI:10.2337/db17-0006.

[13] XUE L M, YUAN X, ZHANG S G, et al. Investigating the effects of da-
pagliflozin on cardiac function, inflammatory response, and cardiovascular out-
come in patients with STEMI complicated with T2DM after PCI[J]. Evid Based
Complement Alternat Med, 2021, 2021: 9388562. DOI:10.1155/2021/9388562.

[14] RIDKER P M, EVERETT B M, THUREN T, et al. Antiinflammatory
therapy with canakinumab for atherosclerotic disease[J]. N Engl J Med, 2017,
377(12): 1119-1131. DOI:10.1056/NEJMoa1707914.

[15] SINGH U, DASU M R, YANCEY P G, et al. Human C-reactive
protein promotes oxidized low density lipoprotein uptake and matrix
metalloproteinase-9 release in Wistar rats[J]. J Lipid Res, 2008, 49(5):
1015-1023. DOI:10.1194/jlr.M700535-JLR200.

[16] THIELE J R, ZELLER J, KIEFER J, et al. A conformational change in
C-reactive protein enhances leukocyte recruitment and reactive oxygen species
generation in ischemia/reperfusion injury[J]. Front Immunol, 2018, 9: 675.
DOI:10.3389/fimmu.2018.00675.

[17] MO J L, CHEN Z M, XU J, et al. The impact of the cumulative burden
of LDL-c and hs-CRP on cardiovascular risk: a prospective, population-based
study[J]. Aging, 2020, 12(12): 11990-12001. DOI:10.18632/aging.103365.

chinarxiv.org/items/chinaxiv-202403.00341 Machine Translation

https://chinarxiv.org/items/chinaxiv-202403.00341


[18] LI M K, TANG C C, LUO E F, et al. Relation of fibrinogen-to-albumin
ratio to severity of coronary artery disease and long-term prognosis in patients
with non-ST elevation acute coronary syndrome[J]. Biomed Res Int, 2020, 2020:
1860268. DOI:10.1155/2020/1860268.

[19] ODUNCU V, ERKOL A, KARABAY C Y, et al. The prognostic
value of serum albumin levels on admission in patients with acute ST-
segment elevation myocardial infarction undergoing a primary percuta-
neous coronary intervention[J]. Coron Artery Dis, 2013, 24(2): 88-94.
DOI:10.1097/MCA.0b013e32835c46fd.

[20] GONZÁLEZ-PACHECO H, AMEZCUA-GUERRA L M, SANDOVAL
J, et al. Prognostic implications of serum albumin levels in patients
with acute coronary syndromes[J]. Am J Cardiol, 2017, 119(1): 21-26.
DOI:10.1016/j.amjcard.2016.11.054.

[21] ÇETIN M, ERDOĞAN T, KıRıŞ T, et al. Predictive value of fibrinogen-to-
albumin ratio in acute coronary syndrome[J]. Herz, 2020, 45(Suppl 1): 145-151.
DOI:10.1007/s00059-020-04884-3.

[22] WADA H, DOHI T, MIYAUCHI K, et al. Impact of serum albumin levels
on long-term outcomes in patients undergoing percutaneous coronary interven-
tion[J]. Heart Vessels, 2017, 32(9): 1085-1092. DOI:10.1007/s00380-017-0981-8.

[23] SUETA D, HOKIMOTO S, SAKAMOTO K, et al. Validation of the
high mortality rate of Malnutrition-Inflammation-Atherosclerosis syndrome:
Community-based observational study[J]. Int J Cardiol, 2017, 230: 97-102.
DOI:10.1016/j.ijcard.2016.12.072.

[24] IZZO A, MASSIMINO E, RICCARDI G, et al. A narrative review on
sarcopenia in type 2 diabetes mellitus: prevalence and associated factors[J].
Nutrients, 2021, 13(1): 183. DOI:10.3390/nu13010183.

[25] SUZUKI S, HASHIZUME N, KANZAKI Y, et al. Prognostic significance
of serum albumin in patients with stable coronary artery disease treated by
percutaneous coronary intervention[J]. PLoS One, 2019, 14(7): e0219044.
DOI:10.1371/journal.pone.0219044.

[26] YAYLA Ç, YAYLA K G, ERDÖL M A, et al. CAR and SYN-
TAX scores in patients with STEMI[J]. Angiology, 2021, 72(7): 696-704.
DOI:10.1177/0003319721991734.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202403.00341 Machine Translation

https://chinarxiv.org/items/chinaxiv-202403.00341

	Postprint: Predictive Value of C-Reactive Protein/Albumin Ratio for Long-Term Adverse Cardiovascular and Cerebrovascular Events in Patients with Type 2 Diabetes Mellitus and Acute Myocardial Infarction
	Abstract
	Full Text
	Abstract
	Introduction
	Methods
	Study Population
	Data Collection and Definitions
	Follow-up and Endpoints
	Statistical Analysis

	Results
	Baseline Characteristics
	Multivariate Logistic Regression Analysis
	Kaplan-Meier Survival Analysis
	Predictive Value of CAR

	Discussion
	Limitations

	Conclusion
	References


