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Impact of acute glycemic variability on short-
term outcomes in patients with ST-segment
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Abstract

Background Given the increasing attention to glycemic variability (GV) and its potential implications for
cardiovascular outcomes. This study aimed to explore the impact of acute GV on short-term outcomes in Chinese
patients with ST-segment elevation myocardial infarction (STEMI).

Methods This study enrolled 7510 consecutive patients diagnosed with acute STEMI from 274 centers in China. GV
was assessed using the coefficient of variation of blood glucose levels. Patients were categorized into three groups
according to GV tertiles (GV1, GV2, and GV3). The primary outcome was 30-day all-cause death, and the secondary
outcome was major adverse cardiovascular events (MACEs). Cox regression analyses were conducted to determine
the independent correlation between GV and the outcomes.

Results A total of 7136 patients with STEMI were included. During 30-days follow-up, there was a significant increase
in the incidence of all-cause death and MACEs with higher GV tertiles. The 30-days mortality rates were 7.4% for

GV1, 8.7% for GV2 and 9.4% for GV3 (p=0.004), while the MACEs incidence rates was 11.3%, 13.8% and 15.8% for the
GV1, GV2 and GV3 groups respectively (p <0.001). High GV levels during hospitalization were significantly associated
with an increased risk of 30-day all-cause mortality and MACEs. When analyzed as a continuous variable, GV was
independently associated with a higher risk of all-cause mortality (hazard ratio [HR] 1.679, 95% confidence Interval [Cl]
1.005-2.804) and MACEs (HR 2.064, 95% Cl 1.386-3.074). Additionally, when analyzed as categorical variables, the GV3
group was found to predict an increased risk of MACEs, irrespective of the presence of diabetes mellitus (DM).
Conclusion Our study findings indicate that a high GV during hospitalization was significantly associated with an

increased risk of 30-day all-cause mortality and MACE in Chinese patients with STEMI. Moreover, acute GV emerged as
an independent predictor of increased MACEs risk, regardless of DM status.
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Background
Over the past few decades, there has been growing inter-
est in glycemic variability (GV) [1]. Unlike mean blood
glucose indices, GV represents fluctuations in glucose
levels over various time intervals, encompassing both the
amplitude and frequency of these fluctuations [2]. Ele-
vated levels of GV, characterized by high frequency and
amplitude fluctuations in blood glucose levels, have been
implicated as potentially more detrimental than sus-
tained hyperglycemia [3], and high GV has been identi-
fied as a contributing factor to the persistent high rates of
complications associated with reaching target blood glu-
cose levels [4]. Emerging research indicates that GV is an
independent risk factor for diabetes mellitus (DM) com-
plications, particularly in predicting cardiovascular risks
[5]. Further investigations have established a correlation
between acute GV and the severity and prognosis of vari-
ous diseases, extending beyond DM [6] to encompass
critically ill patients [7] and cardiovascular conditions [8].
Glycemic dysregulation is prevalent among patients
diagnosed with ST-segment elevation myocardial infarc-
tion (STEMI), and severe hyperglycemia significantly
contributes to increased mortality and morbidity in this
population [9]. Conversely, hypoglycemia has also been
associated with elevated odds of mortality, arrhythmias,
and other comorbidities in hospitalized STEMI patients,
regardless of DM status [10]. Additionally, recent stud-
ies have highlighted glycemic variability (GV) as a crucial
aspect of dysglycemia [11], garnering considerable atten-
tion in the academic literature. GV not only serves as a
reflection of glycemic control throughout the progres-
sion of the disease, but also serves as a predictive indica-
tor for the occurrence of hyperglycemia or hypoglycemia
[12]. An increasing number of studies have indicated
that GV plays a pivotal role in determining adverse out-
comes, with findings suggesting that it is a strong pre-
dictor of mortality and in-hospital complications among
patients with STEMI, regardless of their DM status [13—
15]. However, these studies included different popula-
tions and did not reflect the overall effect of acute GV on
STEML. Therefore, this study aimed to explore the impact
of acute GV on short-term outcomes in Chinese patients
with STEML

Methods

Study design and patient selection

This observational multicenter study, which was con-
ducted at 274 centers in China between June 2001 and
July 2004, enrolled 7510 consecutive patients diagnosed
with acute STEMI who were admitted within 12 h of

symptom onset. The diagnostic criteria for acute STEMI
included typical chest pain or ischemic symptoms;
dynamic changes in the electrocardiogram (ECG) show-
ing elevation of ST-segment more than 0.2 mV in two
adjacent leads (V1, V2, and V3) or more than 0.1 mV in
other leads; new left bundle branch block (LBBB); and
elevated levels of cardiac injury biomarkers (troponin
I and creatine kinase MB). The exclusion criteria con-
sisted of advanced malignancies or other diseases lim-
iting life expectancy less than 1 month, and an inability
to finish the follow-up period. The ethics committees at
Fuwai Hospital and each participating center approved
the study protocols in accordance with the Declaration of
Helsinki. All patients provided written consent.

After hospitalization, patients received treatment
according to clinical guidelines applicable at the time
of the study and local healthcare standards for manag-
ing STEMI. Reperfusion treatment, such as primary
percutaneous coronary intervention (PCI) or throm-
bolytic therapy, was utilized. Primary PCI procedures
were conducted through radial or femoral artery access
using established techniques by experienced cardiolo-
gists at specialized facilities. A total of 374 patients were
excluded due to incomplete data, leaving 7136 patients
for inclusion in the final analysis of the study.

Data collection and laboratory measurements

Upon admission, main demographic, clinical, and labo-
ratory characteristics, as well as key data about drugs,
were collected. The admission Thrombolysis in Myo-
cardial Infarction Risk Score (TRS) was determined uti-
lizing a scoring system that assigned points based on
specific criteria [16]. Furthermore, detailed laboratory
information was collected, such as three venous BG val-
ues within 24 h and glycosylated hemoglobin (HbAlc)
levels at the time of admission. Experienced researchers
thoroughly reviewed the medical records of patients and
addressed any inconsistencies in data collection through
consultation.

Venous blood samples were consistently obtained from
the antecubital vein of participants using a 21-gauge
sterile syringe and collected in either EDTA-treated or
plain tubes for laboratory testing. Venous BG levels were
assessed upon admission, as well as at 62 h and 24+2 h
post-admission, utilizing the glucose oxidase method
for each patient. Blood samples were obtained from
the cubital vein upon admission for the HbAlc test and
then sent to the central laboratory of Fuwai Hospital in
Beijing, where high-performance liquid chromatogra-
phy was used. Consistent with standardized protocols,
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all participating centers adhered to identical blood col-
lection procedures and testing methodologies. DM was
characterized by an HbAlc level of >6.5%, whereas non-
DM was indicated by an HbA1c level of <6.5%.

Admission blood glucose (ABG) was assessed accord-
ing to the BG levels of patients within 6+2 h of admis-
sion. The mean blood glucose (MBG) level was computed
as the average of three BG values recorded within 24 h
after admission for each patient. The standard deviation
(SD) of MBG was calculated as follows:

SD=V[((ABG — MBG)?+ (BG at 6+2 h - MBG)? + (BG
at 24+2 h — MBG)?)/3]. GV was assessed using the coef-
ficient of variation of the BG level, calculated as MBG
divided by SD for each patient, reflecting the degree of
BG fluctuation within the 24-hour period.

Study outcomes and follow-up

All patients underwent a 30-day follow-up period, which
involved interviews conducted in the clinic, telephone
conversations with patients or their family members, or a
review of medical documentation. The primary outcome
was all-cause death within 30 days of enrollment, and the
secondary outcome was major adverse cardiovascular
events (MACEs). MACEs were evaluated as a composite
outcome, encompassing all-cause death, cardiac arrest,
cardiogenic shock, reinfarction, stroke, and major bleed-
ing. Trained research personnel, unaware of the study’s
objectives, carried out the assessment of these outcome
events.

All-cause death included deaths from cardiovascu-
lar and non-cardiovascular causes. Cardiac arrest was
defined as ventricular fibrillation or pulseless ventricular
tachycardia, or scenarios of clinical pulselessness char-
acterized by pulseless electrical activity or bradycardia
necessitating cardiopulmonary resuscitation and/or
emergency defibrillation. Cardiogenic shock was iden-
tified by the presence of systolic arterial hypotension
(<90 mmHg) persisting for more than 30 min, along
with symptoms of inadequate blood flow that did not
improve with fluid adjustments, necessitating the use of
intravenous drugs or mechanical devices to support BP.
Reinfarction was characterized by recurrent typical chest
pain accompanied by new ischemic ECG changes (such
as ST-segment re-elevation, depression, or new Q waves),
and further elevation in enzyme levels (reaching double
the normal upper limit if they had previously returned to
normal, or increasing by 50% if already elevated).

Statistical analysis

Continuous variables are expressed as the means+SD
for data that followed a normal distribution, or as quar-
tiles for data that did not follow a normal distribution,
with normality assessed using the Kolmogorov-Smirnov
test. Categorical variables are presented as frequencies
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(percentages). Group comparisons utilized analysis of
variance or the Mann-Whitney U test for continuous
variables and Pearson’s chi-square test or Fisher’s exact
test for categorical variables. Outcome estimates were
calculated using the Kaplan-Meier method and analyzed
with the log-rank test. Cox proportional hazards models
were used for outcome analysis. Well-established risk
factors and variables with p <0.05 were included in multi-
variable analyses. Adjusted hazard ratios (HRs) and their
respective 95% confidence intervals (ClIs) were calculated
relative to the reference group, where HRs was set to 1.
Statistical significance was set at p<0.05, and all tests
were two-sided. Statistical analysis was conducted with
SPSS 26.0 (IBM Corporation, New York, NY, USA) and
GraphPad Prism 9.0 (GraphPad Software, Boston, MA,
USA).

Results
Baseline characteristics
A total of 7136 patients with primary STEMI diagno-
sis and with complete data were included in the present
study. The average age of all patients was 62.5+11.9 years
old, average weight of all patients was 66.7+11.8 kg, and
the mean systolic BP(SBP) and diastolic BP (DBP) were
126.24+26.1 and 78.8+16.6 mmHg, respectively. The
mean heart rate was (77.2%+18.5) beat/minute, the aver-
age ABG was (8.5%4.2) mmol/L, the average HbAlc was
6.011.1%, and the average GV was 22+16% (Table 1).
Patients were stratified into three groups based on ter-
tiles of GV: GV1(<12.8%), GV2 (12.8% ~ 26.3%), and
GV3(=26.3%). Older age, female sex, higher TRS, his-
tory of hypertension, DM, and previous stroke were most
frequent in the highest tertile (GV3 group). ABG values
were also higher in the GV3 group, while HbA1lc did not
show significantly different.

Clinical outcomes based on GV tertiles and DM status
During the 30-day follow-up period, a total of 604(8.5%)
all-cause deaths and 970(13.6%) MACEs were recorded.
The incidence of both all-cause death and MACEs
showed a significant increase with higher GV tertiles,
with 30-days mortality rates of GV1 was 7.4%, and 8.7%
for GV2 and 9.4% for GV3 (p=0.004), and MACEs inci-
dence rate was 11.3%, 13.8% and 15.8% for the GV1, GV2
and GV3 groups, respectively (p<0.001) (Table 2). This
trend was observed in the DM and non-DM groups, with
patients in the DM group showing a worse prognosis
compared to those in the non-DM group, although the
difference was not statistically significant (Fig. 1).

The Kaplan-Meier curves depicting 30-day mortal-
ity and MACEs showed significant differences among
groups (p<0.001), with a notably elevated cumulative
mortality rate observed in GV3 compared to the other
groups (Fig. 2). Similarly, the cumulative occurrence of
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Table 1 Baseline characteristics and treatment of STEMI patients according to GV tertiles

All patients GV1(<12.8%) GV2(12.8%~26.3%) GV3(=26.3%) Pvalue

N=7136 N=2453 N=2361 N=2322
Age(years) 62.5+11.9 620+123 624+11.8 633+115 0.001
Female, n(%) 2041 (28.6) 668 (27.2) 646 (27.4) 727 (31.3) 0.002
Weight(kg) 66.7+11.8 66.5+11.6 67.2+11.8 663+11.9 0.038
SBP(mmHg) 126.2+26.1 126.7+£24.6 126.8+25.6 1252+28.0 0.063
DBP(mmHg) 788+16.6 790+£154 79.1+£164 781+£178 0.060
HR(bpm) 772+185 775+175 769+183 7724198 0.568
Anterior STE or LBBB 3771(52.8) 1350 (55.0) 1249 (52.9) 1172 (50.5) 0.007
Time to treatment >4 h 4686 (65.7) 1643 (67.0) 1556 (65.9) 1487 (64.0) 0.097
TRS 42424 41124 41+23 44+24 <0.001
Histories
Previous myocardial infarction 567 (7.9) 178 (7.3) 192 (8.1) 197 (8.5) 0.269
Previous heart failure 190 (2.7) 67 (2.7) 53(2.2) 70 (3.0) 0.253
Hypertension 2886 (40.4) 939 (38.3) 966 (40.9) 981 (42.2) 0.017
DM 1683 (23.6) 503 (20.5) 579 (24.5) 601 (25.9) <0.001
Previous stroke 668 (9.4) 79(7.3) 219(9.3) 270(11.6) <0.001
Laboratory tests
Admission blood glucose(mmol/L) 85+42 73+28 8435 10.0£55 <0.001
HbA1c(%) 6.0£1.1 60£1.0 6.0+£1.1 6.1£1.1 0.062
GV(%) 22+16 7+£3 19+4 41114 <0.001
Hemoglobin(g/L) 135.8+20.3 1353+£189 136.7+£20.2 1355+21.7 0.030
Reperfusion therapy
Thrombolytic therapy 3752 (52.6) 1185 (483) 1265 (53.6) 1302 (56.1) <0.001
Primary PCl 850 (11.9) 281 (11.5) 277 (11.7) 292 (12.6) 0.464
Medications
Antiplatelet therapy 6923 (97.0) 2363 (96.3) 2301 (97.5) 2259 (97.3) 0.046
Statins 5179 (72.6) 791 (73.0) 1702 (72.1) 1686 (72.6) 0.785
B-blockers 4466 (62.6) 507 (61.4) 1502 (63.6) 1457 (62.7) 0.281
ACEIs/ARBs 5204 (72.9) 744 (71.1) 1745 (73.9) 1715 (73.9) 0.041
Nitrate 6587 (92.3) 2278(92.9) 2193 (92.9) 2116 (91.1) 0.032
CCBs 930 (13.0) 380 (15.5) 281(11.9) 269 (11.6) <0.001
Diuretics 1835 (25.7) 594 (24.2) 586 (24.8) 655 (28.2) 0.003
Insulin 1075 (15.1) 290 (11.8) 355 (15.0) 430 (18.5) <0.001

STEMI, ST-segment elevation myocardial infarction; GV, glycemic variability; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; TRS, TIMI risk
score; STE, ST-segment elevation; LBBB, left bundle branch block; DM, diabetes mellitus; PCl, percutaneous coronary intervention; ACEls, angiotensin-converting
enzyme inhibitors; ARBs, angiotensin receptors blockers; CCBs, calcium channel blocker

Table 2 Clinical outcomes of STEMI patients according to GV tertiles

All patients GV1(<12.8%) GV2(12.8%~26.3%) GV3(=26.3%) Pvalue

N=7136 N=2453 N=2361 N=2322
All-cause death 604 (8.5) 181 (7.4) 205 (8.7) 218 (9.4) 0.040
Reinfarction 143 (2.0) 39(1.6) 50(2.1) 54(2.3) 0172
Cardiac shock 394 (5.5) 109 (4.4) 136 (5.8) 149 (6.4) 0.010
Cardiac arrest 340 (4.8) 101 (4.1) 116 (4.9 123(5.3) 0.147
Stroke 62 (0.9) 18(0.7) 20(0.8) 24(1.0) 0.531
Major bleeding 23(0.3) 4(0.2) 11(0.5) 8(0.3) 0.175
MACEs 970 (13.6) 278 (11.3) 325(13.8) 367 (15.8) <0.001

STEMI, ST-segment elevation myocardial infarction; GV, glycemic variability; MACEs, major adverse cardiovascular events
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Fig. 2 The Kaplan-Meyer survival curves and event rates for all-cause death and MACEs in patients with STEMI according to the GV categories
Table 3 Predictors of all-cause mortality and MACEs by multivariate Cox analysis

All-cause death MACEs

HR (95% ClI) P value HR (95% ClI) P value
GV 1.679 (1.005-2.804) 0.048 2.064(1.386-3.074) <0.001
Age 1.055 (1.044-1.066) <0.001 1.035(1.027-1.043) <0.001
Female 1.505 (1.214-1.865) <0.001 1.253(1.055-1.489) <0.001
Weight, Kg 1.001 (0.992-1.010) 0.865 0.997(0.990-1.004) 0.450
SBP, mmHg 0.983 (0.976-0.989) <0.001 0. 985(0 980-0.990) <0.001
DBP, mmHg 1.010 (1.000-1.020) 0.059 01(0.993-1.008) 0.879
Heart rate, bpm 1.014 (1.010-1.018) <0.001 1.011(1.008-1.015) <0.001
Anterior STE or LBBB 1.602 (1.298-1.976) <0.001 1.197(1.019-1.407) 0.028
Time to treatment >4 h 1.333(1.070-1.660) 0.010 1.016(0.865-1.193) 0.848
Previous myocardial infarction 1.184 (0.868-1.614) 0.286 1.040(0.803-1.347) 0.766
Previous heart failure 1.229(0.833-1.815) 0.299 1.231(0.875-1.732) 0.232
DM 1.056 (0.781-1.429) 0.722 1.170(0.922-1.485) 0.196
Hypertension 1.357 (1.101-1.673) 0.004 1.242(1.055-1.463) 0.009
Stroke 1.363 (1.047-1.774) 0.021 1.406(1.138-1.739) 0.002
HbAlc 0.958 (0.844-1.089) 0514 0. 954(0 863-1.054) 0.354
Thrombolytic therapy 1.084 (0.884-1.330) 0437 99(1.019-1.410) 0.028
Primary PCI 0.366 (0.219-0.612) <0.001 0686(0 505-0.930) 0.015
Antiplatelet therapy 0.762 (0.533-1.089) 0.135 0.816(0.599-1.112) 0.198
B-blockers 0.621 (0.507-0.762) <0.001 0.642(0.546-0.754) <0.001
ACEIs/ARBs 0.641 (0.516-0.795) <0.001 0.742(0.627-0.878) <0.001
Statins 0.585(0.477-0.716) <0.001 0.650(0.553-0.763) <0.001

STEMI, ST-segment elevation myocardial infarction; GV, glycemic variability; MACEs, major adverse cardiovascular events; HR, hazards ratio; Cl, confidence interval;
SBP, systolic blood pressure; DBP, diastolic blood pressure; STE, ST-segment elevation; LBBB, left bundle branch block; DM, diabetes mellitus; PCI, percutaneous
coronary intervention; ACEls, angiotensin-converting enzyme inhibitors; ARBs, angiotensin receptors blockers

MACEs within 30-day was significantly higher in the
GV3 group compared to the other groups (Fig. 2).

Association of GV with 30-day outcomes using multivariate
Cox analysis

In Table 3, the multivariate Cox regression models show
the factors associated with 30-day mortality and MACEs.
In these models, GV was considered as a continuous vari-
able, and with variables with p <0.05 in univariate analysis
and HbAlc all being taken into account for adjustments
(supplement Table S1). GV was independently associated

with an increased risk of all-cause mortality (HR 1.679,
95% CI 1.005-2.804) and MACEs (HR 2.064, 95% CI
1.386-3.074) (Table 3). Furthermore, older age, female
sex, lower SBP, higher heart rate, hypertension, anterior
STE of the LBBB, and stroke were linked to increased
risks of both all-cause mortality and MACEs. Conversely,
treatment with primary PCI, angiotensin-converting
enzyme inhibitors (ACEls)/angiotensin receptor antago-
nists (ARBs), B-blockers, and statins were associated with
a reduced risk of all-cause mortality and MACEs.
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Fig. 3 Multivariate Cox proportional models of predictors for all-cause death and MACEs by GV categories and with or without DM status

Figure 3 illustrates the associations between GV ter-
tiles and all-cause mortality as well as MACEs based on
DM status. After adjusting for confounding factors in
the multivariate Cox regression models, the GV2 group
exhibited an independent association with all-cause mor-
tality in the DM subgroup, while no significant difference
in GV was observed in the non-DM subgroup. Regarding
MACESs, irrespective of whether considering all patients,
the DM subgroup, or the non-DM subgroup, the GV3
group demonstrated a significant increase in risk for
MACEs.

Discussion

In this study, we aimed to explore the impact of acute
GV on short-term outcomes in Chinese patients with
acute STEMI. The main findings are outlined as follows.
Firstly, patients with varying levels of GV demonstrated
distinctive clinical features. Patients with higher GV lev-
els tended to be older, exhibit with more severe clinical
characteristics, and have a higher prevalence of comor-
bidities along with increased BG fluctuations compared
to those with lower GV levels. Secondly, we observed
that a higher GV level during hospitalization was asso-
ciated with a significantly elevated risk of short-term all-
cause mortality and MACEs in Chinese STEMI patients.
Importantly, this association was consistent across
both the DM and non-DM groups. Lastly, our multi-
variate Cox regression analysis showed that GV was an
independent predictor of higher risk for MACEs, and
importantly, this association was not influenced by the
presence of DM. Although the enrollment period of our
study reflects a time gap, our study’s focus on GV and its
implications for short-term outcomes in Chinese patients
with STEMI remains relevant. These findings emphasize
the significance of acute GV as a predictive indicator in
patients with acute STEMI, highlighting its potential

utility in risk stratification and clinical management irre-
spective of DM status.

More and more recent studies have focused on GV
and its association with the prognosis of coronary artery
disease, and a meta-analysis indicated that increased
GV may be associated with poor prognosis in coronary
artery disease patients regardless of DM status [17]. Simi-
larly, another meta-analysis suggested that increased GV
is correlated with poorer prognosis in acute coronary
syndrome patients [18]. Specifically for acute myocar-
dial infarction, Zhang et al. first demonstrated that GV
serves as an independent predictor for composite 30-day
MACEs in DM patients with STEMI undergoing primary
PCI [14]. Yi et al. also found that higher GV is associated
with an increased risk of 30-day MACE in DM patients
with STEMI receiving PCI [19]. Moreover, for non-DM
patients with STEMI treated with PCIL, GV was identified
as a predictor of short-term MACEs and mortality [13].
According to the results of these studies, GV may have
a greater impact on prognosis than previously thought,
supporting the ongoing relevance of GV assessment in
contemporary clinical practice. Consistent with these
findings, our study also revealed that acute elevation in
GV levels was significantly associated with higher risks
of 30-day all-cause mortality and MACEs in Chinese
STEMI patients. Importantly, GV emerged as an inde-
pendent predictor of increased MACEs risk, a relation-
ship unaffected by DM status and reperfusion therapy.

Increased GV has been associated with different car-
diovascular diseases and adverse outcomes across dif-
ferent patient populations. In the DM population, higher
GV has been associated with an increased risk of decrease
in estimated glomerular filtration rate [20]. In DM and
acute HF patients, higher GV was identified as the stron-
gest independent predictor for mid-term MACEs [21].
In patients undergoing cardiac surgery, high acute GV
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has been linked to poor in-hospital outcomes [22, 23].
Moreover, in the adult population, high GV associated
with increased risk of atrial fibrillation [24]. The acute
GV, reflecting the physiological stress response during
the initial hospitalization period, has been proposed as
a predictor of prognosis in patients with acute diseases.
Elevated acute GV has been recognized as a potential
predictor of poor survival in patients with sepsis [25].
High GV has also been associated with adverse outcomes
in critically ill patients [26, 27], including being an inde-
pendent risk factor for in-hospital mortality in intensive
care unit patients, partly due to an increased risk of ven-
tricular arrhythmias [28]. Elevated acute GV could be an
indicator of unfavorable functional results and death in
patients with intracerebral hemorrhage [29].These results
underscore the significance of monitoring and managing
GV in various clinical settings to improve patient out-
comes and reduce the risk of adverse outcomes.

The potential mechanisms underlying the adverse
effects of acute GV on poor prognosis in patients with
STEMI remain incompletely understood. Studies on
mechanistic pathways have indicated that high GV leads
to various adverse outcomes, such as increased inflam-
mation, oxidative stress, and apoptosis, all of which con-
tribute to endothelial dysfunction, a critical factor in the
pathogenesis of cardiovascular complications [4, 30-32].
GV has been shown to have negative effects on auto-
nomic function and increase the thrombotic properties
of platelets, which can contribute to the development of
macrovascular disease [33]. In a hyperglycemic environ-
ment, the thrombotic properties of platelets are further
heightened, potentially leading to additional cardiovas-
cular complications [31]. Additionally, hypoglycemia
may serve as another potential association between GV
and worse cardiovascular endpoints. Studies have indi-
cated that higher GV levels are associated with more fre-
quent hypoglycemic episodes, which in turn can predict
all-cause mortality in patients with DM. Hypoglycemia
has the potential to trigger the occurrence of MACEs by
eliciting inflammatory responses, abnormal blood coagu-
lation, sympathetic-adrenal responses, and endothelial
dysfunction [34].

The practical significance of assessing GV as a predic-
tor of outcomes in STEMI patients lies in its potential
to identify individuals at higher risk of adverse events
who may benefit from targeted interventions to opti-
mize glycemic control. Moreover, emerging research has
highlighted the potential of personalized glycemic man-
agement strategies targeting GV reduction to improve
outcomes in high-risk patient populations, underscor-
ing the translational implications of our study’s find-
ings. Therefore, reducing short-term GV may emerge as
a priority during the acute phase. Research conducted
by Hanajima et al. indicated that GV plays a significant
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role in alterations to left ventricular structure and func-
tion post-STEMI, with lower GV potentially promoting
left ventricular reverse remodeling and improving prog-
nosis [35]. Previous studies have shown that physical
activities can reduce GV in DM patients [36, 37], while
Vijayakumar et al. demonstrated that regular short-term
yoga practice could significantly reduce GV in patients
with DM [38]. Furthermore, a review has suggested that
administering a preoperative carbohydrate load may
effectively mitigate metabolic disturbances such as GV,
thereby potentially reducing postoperative morbidity
and mortality [39]. Additionally, sodium-glucose cotrans-
porter 2 inhibitors represent a promising therapeutic
approach for reducing GV [40]. This collective evidence
underscores the significance of effective clinical manage-
ment in improving outcomes for STEMI patients.

Limitations

This study had some limitations. Firstly, we use coeffi-
cient of variation of blood glucose for GV in our study,
this may not the best index. Although GV is important
clinically, there remains no consensus regarding its defi-
nition or the most appropriate index for its assessment.
Secondly, the measurement of GV in our study relied on
all available blood glucose test results rather than con-
tinuous glucose monitoring, potentially limiting accuracy
compared to GV assessment with continuous glucose
monitoring, therefore, it should be noted that the study
may have used somewhat inaccurate GV. Thirdly, the
enrollment period of our study spanning from June 2001
to July 2004 indeed reflects a significant time gap since
the study was conducted, however, despite the tempo-
ral gap, this study’s focus on GV and its implications for
short-term outcomes in Chinese patients with STEMI
remains relevant. Fourthly, as our study retrospectively
analyzed the importance of GV for short-term outcomes
in STEMI patients, and it is possible that the presence of
confounders and selection bias could have impacted the
results. Lastly, our focus on short-term prognosis over a
30-day period in acute STEMI patients necessitates fur-
ther investigation into the impact of GV on long-term
outcomes to validate our findings.

Conclusion

Our study findings indicate that a high GV level dur-
ing hospitalization was significantly associated with an
increased risk of 30-day all-cause mortality and MACEs
in Chinese patients with STEMI. Moreover, GV emerged
as an independent predictor of increased MACEs risk,
and was unaffected by the presence of DM. These find-
ings underscore the significance of glycemic control
strategies in improving cardiovascular outcomes, high-
lighting the potential for GV monitoring to be used in
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the risk stratification and clinical management of patients
with STEML
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