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A B S T R A C T

Background: The optimal glycosylated hemoglobin (HbA1c) target in type 2 diabetes mellitus
(T2DM) patients remains controversial, especially in patients with concomitant coronary heart
disease (CHD). This study aimed to investigate the correlation between baseline HbA1c and long-
term prognosis in CHD patients with T2DM.
Methods: The study enrolled 6,839 CHD patients with T2DM and measured HbA1c at admission in
a multicenter prospective observational cohort. Patients were divided into two groups according
to baseline HbA1c levels: optimal glycemic control group (HbA1c < 7.0 %, n = 3023) and poor
glycemic control group (HbA1c ≥ 7.0 %, n = 3816). The study endpoints were all-cause death and
major adverse cardiac and cerebrovascular events (MACCEs).
Results: The median follow-up period was 2.1 years. During this period, 229 (3.3 %) all-cause
deaths, 165 (2.4 %) cardiac deaths, and 759 (11.1 %) MACCEs occurred. Unadjusted
Kaplan–Meier analysis showed that the incidences of all-cause death, cardiac death, non-fatal MI,
unplanned revascularization, and MACCEs were significantly lower in the HbA1c < 7.0 % group
than in the HbA1c ≥ 7.0 % group (P < 0.05). Multivariate Cox hazard analysis indicated that the
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incidences of all-cause death, cardiac death and MACCEs were significantly lower in the HbA1c <
7.0 % group compared to the HbA1c ≥ 7.0 % group [all-cause death: hazard ratio (HR) 1.969, 95
% confidence interval (CI) 1.421–2.729; cardiac death: HR 2.515, 95 % CI 1.647–3.839; MACCEs:
HR 1.345, 95 % CI 1.150–1.573; P < 0.001].
Conclusions: Baseline HbA1c level was associated with all-cause death, cardiac death, and
MACCEs in CHD patients with T2DM.

1. Introduction

Type 2 diabetes mellitus (T2DM) is a major global health threat and imposes a substantial global economic burden [1,2]. It is
well-established that T2DM is a major risk factor for macrovascular and microvascular disease, with the progression of these com-
plications largely dependent on the long-term blood glucose levels [3]. Glycosylated hemoglobin (HbA1c), a biomarker reflecting
blood glucose levels over approximately 2–3 months [4], is widely used for diagnosing DM and assessing glycemic control [5].
Accumulated evidences have recommended routine monitoring of HbA1c in the management of diabetes patients [6,7].

Many studies have indicated that poor glycemic control, as measured by HbA1c levels, increased the risk of microvascular com-
plications [8,9]. However, several landmark trials have demonstrated that intensive glucose control did not significantly reduce
adverse cardiovascular events in long-standing T2DM patients [10–12]. Although most current guidelines recommend maintaining
HbA1c levels below 6.5 % or 7.0 % to prevent adverse cardiovascular outcomes in patients with T2DM [6,7], the optimal HbA1c target
remains a subject of intense debate, especially in patients with concomitant macrovascular complications [13,14].

Cardiovascular disease (CVD) is the leading cause of mortality in China [15], with coronary heart disease (CHD) being the pre-
dominant type of CVD. In recent years, abnormal glucose metabolism has attracted widespread attention in patients with CHD.
However, the relationship between HbA1c levels and long-term prognosis in CHD patients remains unclear, with some studies
reporting conflicting results [16–18]. Therefore, we aim to evaluate the predictive value of baseline HbA1c in mortality and major
adverse cardiac and cerebrovascular events (MACCEs) in CHD patients with T2DM within the PROMISE cohort study.

2. Methods

2.1. Study design and population

The present study utilized data from the PRospective Observational Multi-center cohort for ISchemic and hEmorrhage risk in
coronary artery disease patients (PROMISE), which was designed to develop ischemic and bleeding risk scores specifically for Chinese
populations. This study was conducted at Fuwai Hospital, National Center for Cardiovascular Diseases in Beijing, and eight regional
tertiary medical centers in mainland China, including General Hospital of Northern Theater Command of Chinese People’s Liberation
Army (Shenyang), Peking Union Medical College Hospital (Beijing), Peking University Third Hospital (Beijing), the First Hospital of
Lanzhou University (Lanzhou), the First Affiliated Hospital of Zhejiang University (Hangzhou), Guangdong Cardiovascular Institute
(Guangzhou), Xinxiang Central Hospital (Xinxiang), and the First Hospital of Qinhuangdao (Qinhuangdao). A total of 18,701 hos-
pitalized patients with CHD were recruited in the PROMISE cohort study between January 2015 and May 2019. Inclusion criteria
required patients to be at least 18 years old, diagnosed with CHD, indicated for at least one antiplatelet drug, and willing to sign
informed consent. Exclusion criteria included a life expectancy of less than 6 months or concurrent participation in another inter-
ventional clinical trial. The PROMISE study complied with the Declaration of Helsinki and received approval from the Ethics Com-
mittee of Fuwai Hospital (protocol code: No. 2017-860). All participants provided written informed consent.

The participant selection process for the present study is depicted in Fig. 1. Patients were excluded from the present analysis if they
(1) were not diagnosed with T2DM; (2) lacked baseline data on HbA1c; or (3) had incomplete follow-up data. Ultimately, 6,839 CHD
patients with T2DM were included. These patients were further divided into two groups according to baseline HbA1c levels: baseline

Fig. 1. Flowchart of the study. CHD, coronary heart disease; T2DM, type 2 diabetes mellitus; HbA1c, glycosylated hemoglobin.
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HbA1c < 7.0 % (n = 3,023) and baseline HbA1c ≥ 7.0 % (n = 3,816). T2DM was defined as fasting blood glucose ≥7.0 mmol/L
(126.00 mg/dL), HbA1c≥ 6.5 % (48 mmol/mol), blood glucose≥11.1 mmol/L in the 2-h oral glucose tolerance test, oral anti-diabetes
drugs or insulin use, or self-reported diabetes.

2.2. Blood sampling and data collection

Fasting blood samples were drawn in the morning as part of routine clinical practice. Blood glucose was assayed using an enzymatic
hexokinase method. HbA1c was measured with automated glycohemoglobin analyzers (Tosoh HLC-723G8, Tokyo, Japan). Baseline
data on demographic and clinical characteristics, laboratory results, and medications were obtained from the electronic medical re-
cords of each clinical center and verified by well-trained independent clinical research coordinators.

2.3. Endpoints and follow-up

The primary endpoint was all-cause death. Secondary endpoints were MACCEs, a composite of cardiac death, non-fatal myocardial
infarction (MI), unplanned revascularization, and stroke, as well as each component of the composite endpoint. Unplanned revas-
cularization was defined as PCI or CABG for any lesion driven by ischemic symptoms or events. Cardiac death was defined as death due
to a proximate cardiovascular cause or any death without an unequivocal non-cardiovascular cause. MI was diagnosed in accordance
with the contemporaneous Universal Definition of Myocardial Infarction [19,20]. Strokes included ischemic and hemorrhagic strokes,
classified according to the World Health Organization classification of diseases [21].

Table 1
Baseline characteristics in CHD patients with T2DM.

Characteristics Total Baseline HbA1c < 7 % Baseline HbA1c ≥ 7 % P value

N = 6839 N = 3023 N = 3816

Demographics
Age, years 61.8 ± 10.0 61.7 ± 10.2 61.8 ± 9.9 0.876
Male sex, n (%) 4932 (72.1) 2273 (75.2) 2659 (69.7) <0.001
BMI, kg/m2 26.1 ± 3.3 25.9 ± 3.2 26.4 ± 3.3 <0.001
Duration of T2DM 9.5 ± 7.1 8.7 ± 6.9 10.2 ± 7.2 <0.001

Diagnosis on admission, n (%)
ACS 2901 (42.4) 1116 (36.9) 1785 (46.8) <0.001
STEMI 1556 (22.8) 596 (19.7) 960 (25.2) <0.001
NSTEMI 710 (10.4) 297 (9.8) 413 (10.8) 0.179
UAP 635 (9.3) 223 (7.4) 412 (10.8) <0.001

SAP 3938 (57.6) 1907 (63.1) 2031 (53.2) <0.001
Medical history, n (%)
Current Smoking 1272 (18.6) 432 (14.3) 840 (22.0) <0.001
Hypertension 4813 (70.4) 2192 (72.5) 2621 (68.7) 0.001
Dyslipidemia 5361 (78.4) 2460 (81.4) 2901 (76.0) <0.001
CKD 202 (3.0) 92 (3.0) 110 (2.9) 0.697
COPD 94 (1.4) 50 (1.7) 44 (1.2) 0.077
Prior stroke 1227 (17.9) 543 (18.0) 684 (17.9) 0.968
Prior MI 1352 (19.8) 538 (17.8) 814 (21.3) <0.001
Prior PCI 1952 (28.5) 889 (29.4) 1063 (27.9) 0.158
Prior CABG 213 (3.1) 101 (3.3) 112 (2.9) 0.337
PAD 456 (6.7) 212 (7.0) 244 (6.4) 0.308

Laboratory variables
HbA1c, % 7.4 ± 1.5 6.2 ± 0.5 8.4 ± 1.3 <0.001
FBG, mmol/L 8.0 ± 3.3 6.4 ± 2.2 9.4 ± 3.5 <0.001
SCR, mmol/L 84.0 ± 32.6 84.9 ± 40.9 83.2 ± 24.1 0.034
hs-CRP, mg/L 3.9 ± 5.6 3.4 ± 5.7 4.3 ± 5.6 <0.001
LVEF, % 59.3 ± 8.2 59.9 ± 7.8 58.9 ± 8.5 <0.001

Medications, n (%)
Insulin 1635 (23.9) 278 (9.2) 1393 (36.5) <0.001
Lipid-lowering drugs 6532 (95.9) 2882 (95.6) 3650 (96.1) 0.374
ACEI/ARB 3886 (57.0) 1727 (57.3) 2159 (56.8) 0.689
CCB 3046 (44.7) 1467 (48.7) 1579 (41.6) <0.001
β-blocker 5517 (81.0) 2461 (81.7) 3056 (80.4) 0.199
aspirin 6544 (96.0) 2878 (95.5) 3666 (96.5) 0.038
P2Y12 antagonist 6515 (95.6) 2951 (97.9) 3564 (93.8) <0.001

CHD, coronary heart disease; T2DM, type2 diabetes mellitus; HbA1c, glycosylated hemoglobin; BMI, Body mass index; ACS, acute coronary syn-
drome; STEMI, ST-segment elevation myocardial infarction; NSTEMI, non-ST-segment elevation myocardial infarction; UAP, unstable angina pec-
toris; SAP, stable angina pectoris; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; MI, myocardial infarction; PCI,
percutaneous coronary intervention; CABG, coronary artery bypass graft; PAD, peripheral artery disease; FBG, fasting blood glucose; SCR, serum
creatinine; hs-CRP, high sensitive-C reaction protein; LVEF, left ventricular ejection fraction; ACEI, angiotensin converting enzyme inhibitors; ARB,
angiotensin receptor antagonists; CCB, calcium channel blocker; P2Y12 antagonist, P2Y12 receptor antagonist.
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Medication lists and outcome data were collected through outpatient visits, telephone interviews, text messages, and letters by an
independent group of clinical research coordinators 1 and 2 years after discharge. Investigator training, telephone recording, and an
online follow-up system were applied to ensure comparable follow-up across sites. Two independent cardiologists adjudicated
endpoint events, and any disagreement was resolved by consensus.

2.4. Statistical analysis

Continuous variables were presented as mean ± SD or median and interquartile range (if variables were skew distribution).
Categorical variables were presented as frequency and percentage. Cumulative incidences between groups were estimated using
Kaplan–Meier curves and compared by log-rank test. Univariable and multivariable Cox regression models were applied to identify the
independent associations between HbA1c and MACCEs or all-cause death. Covariates for adjustment in the multivariable model
include age, sex, acute coronary syndrome (ACS), prior MI, current smoking, body mass index (BMI), hypertension, dyslipidemia, left
ventricular ejection fraction (LVEF), serum creatinine, the synergy between percutaneous coronary intervention with Taxus and
cardiac surgery (SYNTAX) score, and previous percutaneous coronary intervention (PCI). Subgroup analyses were performed to assess
the robustness of the results using interaction tests in groups stratified by age, sex, BMI, clinical presentation, dyslipidemia, current
smoking, hypertension, prior MI, and SYNTAX score. For all analyses, statistical significance was defined as two-sided p values< 0.05.
Statistical analyses were performed using SPSS 22.0 for Windows (SPSS, Inc., Chicago, IL, USA).

3. Results

3.1. Baseline characteristics of the population

Baseline clinical characteristics are listed in Table 1. Among the 6839 participants, the mean age was 61.8 years, and the mean
duration since T2DM diagnosis was 9.5 years earlier. The mean BMI was 26.1 kg/m◦2. At baseline, nearly 24 % of the patients were
receiving insulin. Patients with high baseline HbA1c (HbA1c ≥ 7 %) were more likely to be female, obese, present with ACS, have a
longer duration of T2DM, a higher rate of current smoking, a higher rate of prior MI, a greater proportion receiving PCI treatment, and
exhibit higher SYNTAX preoperative scores, and high sensitivity C- reactive protein (hs-CRP) levels compared to patients with low
baseline HbA1c (HbA1c< 7%) (all P< 0.05). However, there were no significant differences between the two groups in age, history of
early-onset CHD, the use of lipid-lowering drugs, antihypertensive drugs, and antiplatelet therapy, or the proportion of prior stroke and
peripheral arterial disease (all P > 0.05, Table 1).

3.2. Severity of coronary artery lesions in the population

A total of 98.5 % of enrolled patients completed coronary angiography, of which 70.6 % underwent PCI. Patients in the high
baseline HbA1c group had a higher proportion of triple-vessel lesions, a higher SYNTAX score, and a higher proportion of coronary
stenting placement compared to those in the low baseline HbA1c group (all P < 0.05, Table 2).

3.3. Association of baseline HbA1c level with adverse clinical outcomes and subgroup analyses

During the follow-up period (median: 2.1 years, interquartile range: 2.0–2.1 years), 759MACCEs (11.1 %) and 229 all-cause deaths

Table 2
Severity of coronary artery lesions in CHD patients with T2DM.

Characteristics total Baseline HbA1c < 7 % Baseline HbA1c ≥ 7 % P value

N = 6839 N = 3023 N = 3816

CAG, n (%) 6738 (98.5) 2986 (98.8) 3752 (98.3) 0.123
lesions involving vessels, n (%)
LM 750 (11.0) 333 (11.1) 417 (11.0) 0.967
Single lesion 1561 (23.2) 803 (26.9) 758 (20.2) <0.001
Bilateral lesions 1879 (27.9) 894 (29.9) 985 (26.3) 0.001
Triple vessel 3294 (48.9) 1288 (43.1) 2006 (53.5) <0.001

PCI, n (%) 4831 (70.6) 2091 (69.2) 2740 (71.8) 0.018
Stenting 4375 (64.0) 1880 (62.2) 2495 (65.4) 0.006
PTCA 316 (4.6) 147 (4.9) 169 (4.4) 0.396
DCB 107 (1.6) 48 (1.6) 59 (1.5) 0.890

SYNTAX score, n (%) 14.0 ± 9.4 13.0 ± 9.0 14.8 ± 9.6 <0.001
0-22 5672 (82.9) 2590 (85.7) 3082 (80.8) <0.001
23-32 898 (13.1) 343 (11.3) 555 (14.5) <0.001
≥33 1167 (17.1) 433 (14.3) 734 (19.2) <0.001

CHD, coronary heart disease; T2DM, type2 diabetes mellitus; HbA1c, glycosylated hemoglobin; CAG, Coronary angiography; LM, left main disease;
PCI, percutaneous coronary intervention; PTCA, percutaneous transluminal coronary angioplasty; DCB, dug coated balloon; SYNTAX, the synergy
between percutaneous coronary intervention with Taxus and cardiac surgery.
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(3.3 %) occurred in CHD patients with T2DM. Patients in the high baseline HbA1c group had significantly higher rates of all-cause
death, cardiac death, non-fatal MI, unplanned revascularization, and MACCEs compared to patients in the low baseline HbA1c
group (all P for trend < 0.05, Table 3). There was no significant difference in stroke between the high baseline HbA1c group and the
low baseline HbA1c group (P > 0.05, Table 3). Kaplan-Meier cumulative survival curves for all-cause death and MACCEs over the 2-
year follow-up period were shown in Fig. 2.

Both before and after adjusting for multiple covariates, the risk of all-cause death, cardiac death, and MACCEs in the high baseline
HbA1c group were significantly higher than those in the low baseline HbA1c group [Before adjustment: all-cause death: hazard ratio
(HR) 2.114, 95 % confidence interval (CI) 1.582–2.825, P < 0.001; cardiac death: HR 2.678, 95 % CI: 1.864–3.848, P < 0.001;
MACCEs: HR 1.459, 95 % CI: 1.258–1.692, P < 0.001. After adjustment: all-cause death: HR 1.969, 95 % CI: 1.421–2.729, P < 0.001;
cardiac death: HR 2.515, 95 % CI 1.647–3.839, P < 0.001; MACCEs: HR 1.345, 95 % CI 1.150–1.573, P < 0.001; Table 4]. Before
adjusting for covariates, the risk of non-fatal MI and unplanned revascularization in the high baseline HbA1c group were significantly
higher than the low baseline HbA1c group (non-fatal MI: HR 1.548, 95 % CI 1.057–2.268, P= 0.025; unplanned revascularization: HR
1.284, 95 % CI 1.038–1.589, P= 0.021; Table 4). However, there was no significant difference between the two groups in the risk of MI
and unplanned revascularization after adjusting for multiple covariates (MI: HR 1.384, 95 % CI 0.921–2.081, P = 0.118; unplanned
revascularization: HR 1.192, 95 % CI 0.957–1.484, P = 0.117; Table 4). Similarly, there was no difference between the two groups in
the risk of stroke before and after adjusting for covariates (all P for trend > 0.05, Table 4). The effect of baseline HbA1c level on all-
cause death was consistent across subgroups (All p for interaction > 0.05) (Fig. 3).

4. Discussion

The results of the present study showed that baseline glycemic control, as indicated by HbA1c, was significantly associated with all-
cause death, cardiac death, andMACCEs in CHD patients with T2DM, both before and after adjusting for multiple covariates. However,
there was no significant difference between high and low baseline HbA1c groups in the rates of non-fatal MI and unplanned revas-
cularization after adjusting for multiple covariates. In our study, CHD patients with T2DM who had poor baseline glycemic control, as
indicated by higher HbA1c levels, exhibited more severe coronary artery lesions and a higher proportion of triple-vessel lesions
compared to those with optimal baseline glycemic control.

In recent years, the impact of abnormal glucose metabolism on CHD patients has gained widespread attention, and maintaining
optimal blood glucose control is essential. HbA1cmeasurement has been widely used in the diagnosis, evaluation of treatment efficacy,
and risk stratification of patients with diabetes. However, the relationship between HbA1c levels and clinical outcomes in CHD patients
with T2DM remains controversial.

Ike et al. [22] found that in patients with diabetes who underwent PCI, the clinical outcomes in the HbA1c < 6.9 % group were
better than in the HbA1c≥ 6.9 % group. However, after multivariate adjustment, there was no difference in clinical outcomes between
the two groups, suggesting that glycemic control initiated at the time of PCI did not lead to improved outcomes at follow-up. Similarly,
Lemesle et al. [16] reported that the one-year incidence of MACEs was similar between the high HbA1c (> 7%) and lowHbA1c (≤ 7%)
groups (23.7 % vs. 20.8 %; P = 0.45), indicating that HbA1c may not be a reliable predictor of cardiac events in diabetic patients
undergoing PCI. Singla et al. [23] also found that after adjusting for baseline differences, glycemic control by HbA1c had no inde-
pendent influence on one-year MACEs in diabetic patients with AMI after successful stent placement. Tian et al. [24] also reported that
the benefit concluded from the ADVANCE study was unrelated to differences in baseline HbA1c levels among patients. However,
Hwang et al. [25] found that HbA1c < 7.0 %, measured 2 years after PCI, was associated with a reduced rate of MACCEs, suggesting
that high HbA1c levels may identify the diabetic patients with PCI at increased risk of adverse events, especially repeat revascular-
ization. Corpus et al. [26] found that optimal glycemic control (preprocedural HbA1c ≤ 7 %) was associated with a lower rate of
revascularization, cardiac rehospitalization, and recurrent angina in diabetic patients undergoing elective PCI. Kassaian et al. [27]
reported that good glycemic control (HbA1c≤ 7 %) was associated with lower MACEs in diabetic patients after PCI. Similarly, Sharma
et al. [28] found that patients with diabetes who were not on insulin with well-controlled glycemic levels (HbA1c ≤ 7 %) had
significantly lower long-term mortality after PCI, whereas insulin users had similar mortality rates across different HbA1c categories.

In the present study, baseline HbA1c ≥ 7 % in CHD patients with T2DM was also associated with a higher rate of MACCEs during
the 2-years follow-up period, which aligns with previous findings [25,27]. The benefit of baseline glycemic control in our study was

Table 3
Clinical outcomes in CHD patients with T2DM during follow-up.

Variables total Baseline HbA1c < 7 % Baseline HbA1c ≥ 7 % P value

n (%) N = 6839 N = 3023 N = 3816

All-cause death 229 (3.3) 63 (2.1) 166 (4.4) <0.001
Cardiac death 165 (2.4) 38 (1.3) 127 (3.3) <0.001
Non-fatal MI 117 (1.7) 40 (1.3) 77 (2.0) 0.028
Stroke 193 (2.8) 77 (2.5) 116 (3.0) 0.222
Unplanned revascularization 357 (5.2) 138 (4.6) 219 (5.7) 0.030
MACCE 759 (11.1) 271 (9.0) 488 (12.8) <0.001

CHD, coronary heart disease; T2DM, type2 diabetes mellitus; HbA1c, glycosylated hemoglobin; MI, myocardial infarction; MACCE, major adverse
cardiac and cerebrovascular events.
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Fig. 2. Kaplan-Meier survival curves for 2-year primary and secondary outcomes in CHD patients with T2DM. (a) All-cause death, (b) cardiac death,
(c) myocardial infarction, (d) unplanned revascularization, (e) stroke, and (f) MACCE. HbA1c, glycosylated hemoglobin; MACCE, major adverse
cardiac and cerebrovascular events. CHD, coronary heart disease; T2DM, type 2 diabetes mellitus.

Table 4
Risks of 2-year primary and secondary outcomes in CHD patients with T2DM.

Variables HR (95%CI) P value Adjusteda HR (95 % CI) P value

All-cause death 2.114 (1.582–2.825) <0.001 1.969 (1.421–2.729) <0.001
Cardiac death 2.678 (1.864–3.848) <0.001 2.515 (1.647–3.839) <0.001
Non-fatal MI 1.548 (1.057–2.268) 0.025 1.384 (0.921–2.081) 0.118
Stroke 1.192 (0.893–1.592) 0.233 1.199 (0.885–1.626) 0.242
unplanned Revascularization 1.284 (1.038–1.589) 0.021 1.192 (0.957–1.484) 0.117
MACCE 1.459 (1.258–1.692) <0.001 1.345 (1.150–1.573) <0.001

CHD, coronary heart disease; T2DM, type2 diabetes mellitus; HbA1c, glycosylated hemoglobin; MI, myocardial infarction; MACCE, major adverse
cardiac and cerebrovascular events; HR, hazard ratio; CI, confidence interval.
a Adjusted for age, sex, ACS, prior myocardial infarction, current smoking, body mass index, hypertension, dyslipidemia, left ventricular ejection

fraction, Serum creatinine, SYNTAX score, percutaneous coronary intervention.
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primarily due to a reduction in long-termmortality (including all-cause death and cardiac death), which represents a reduction in hard
clinical endpoints. Meanwhile, unplanned revascularization and non-fatal MI showed only a downward trend in patients with optimal
glycemic control. Previous studies had shown that poor glycemic control increases the risk of repeat revascularization, cardiac
rehospitalization, and recurrent angina, which are typically softer but still clinically relevant endpoints [25,26,29].

Previous studies indicated that elevated baseline HbA1c levels are an independent predictor of the severity of CAD and are
associated with triple-vessel disease [17]. In our study, we similarly found that high baseline HbA1c was associated with the severity of
CAD and a higher incidence of triple-vessel disease in CHD patients with T2DM. Some studies have also demonstrated that controlling
HbA1c level< 7.0% yields significant benefits by attenuating the progression of coronary artery calcification in asymptomatic patients
with diabetes, thereby reducing the incidence of cardiovascular diseases [14]. Poor glycemic control is closely related to severe
endothelial dysfunction, which exacerbates the progression and outcomes of atherosclerosis [30].

4.1. Limitation

This study has several limitations. Firstly, it explored the association between baseline HbA1c levels and cardiovascular adverse
events during follow-up; however, HbA1c levels were not measured repeatedly during follow-up, and they may have fluctuated over
time. Secondly, as this is an observational study, certain unmeasured risk factors (such as lifestyle) may have introduced residual
confounding effects on long-term mortality. Although our analysis had adjusted for common cardiovascular risk factors, statistical
adjustments to take account of risk factors cannot enable the observational study to attribute causality. Additionally, this study
excluded only patients with a life expectancy of less than 6 months and did not fully exclude those with malignancies or cachexia,
which may introduce potential confounding. Finally, long-term data on lipid-lowering and antihypertensive regimens, such as low-
density lipoprotein cholesterol and blood pressure levels during follow-up, as well as the intensity and dosage of statins and antihy-
pertensive drugs, are limited.

5. Conclusions

Baseline HbA1c level was significantly associated with the risk of all-cause death, cardiac death, and MACCEs in CHD patients with
T2DM: For these patients, optimal glycemic control (baseline HbA1c < 7.0 %) may lead to a better prognosis. Our data suggest that
high baseline HbA1c levels may identify CHD patients with T2DM at increased risk of adverse events, especially all-cause death and
cardiac death. Further study is warranted to determine whether effective HbA1c control improves prognosis in CHD patients with
T2DM.

Fig. 3. Subgroup analyses for the primary outcome. HbA1c, glycosylated hemoglobin; BMI, Body mass index; ACS, acute coronary syndrome; SAP,
stable angina pectoris; MI, myocardial infarction; SYNTAX, the synergy between percutaneous coronary intervention with Taxus and car-
diac surgery.
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