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Abstract

Background: Shock index (SI) and age shock index (ASI) are less frequently used for assessment of major adverse
cardiovascular events (MACE) among patients with ST-segment elevation myocardial infarction (STEMI), and their
reported cut-off points are controversial.

Objectives: We aimed to define proper cut-off value of these indices for MACE prediction among Iranian patients
with STEML

Methods: This study was in the context of the ST-Elevation Myocardial Infarction Cohort in Isfahan (SEMI-CI) study.
SI and ASI were calculated by division of heart rate (HR) over systolic blood pressure (SBP) and age multiplied by
SI, respectively, in 818 subjects with STEMI. Receiver operating characteristic (ROC) curve analysis was used to
determine optimal SI and ASI cut-off values. Chi-square test, independent t test, and analysis of variance were
employed for nominal and numerical variables, as appropriate, with consideration of p values < 0.05. MACE was
defined as a composite of non-fatal reinfarction, heart failure (HF), recurrent percutaneous intervention (PCI),
rehospitalization for cardiovascular diseases, and all-cause mortality.

Results: Mean age was 60.70 = 12.79 years (males: 81.7%). Area under curve (AUC) values from ROC curve
analysis for SI and ASI were 0.613 (95% confidence interval [CI]: 0.569 to 0.657, p < 0.001) and 0.672 (95% CI: 0.629
to 0.715, p < 0.001), respectively. Optimal SI and ASI cut-offs were 0.61 (sensitivity: 61%, specificity: 56%) and 39.5
(sensitivity: 65%, specificity: 66%), respectively. Individuals with SI > 0.61 or within the highest quartile (SI > 0.75)
had significantly higher frequency of one-year MACE compared to the reference group (34.7% versus 22.2%, p <
0.001 and 42.4% versus 20.6%, p < 0.05, respectively). Similar relations were observed in terms of ASI values (ASI >
39.5 versus ASI < 39.5: 43.6% versus 17.3%, p <0.001, ASI Q4 > 47.5 versus ASI Q1 < 28.8: 49% versus 16.6%, p <0.05).

Conclusions: SI and ASI cut-off values of 0.61 and 39.5 could reliably predict MACE occurrence among Iranian
patients with STEMI.
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Introduction disease, increasing age, smoking, diabetes mellitus (DM),

and hypertension are among the top STEMI risk factors.
ST-elevation myocardial infarction (STEMI) mostly STEMI leads to symptoms of myocardial ischemia along

happens when complete occlusion occurs inone ormore  with elevated cardiac biomarker levels, such as troponin,

coronary arteries. Family history of coronary artery  and electrocardiographic changes.'? Epidemiological data
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Summary characteristics of SI and ASI and their associations with MACEs ASI: age shock index; AUC: area under curve; CI: confidence interval; HR: heart
rates; MACE: major adverse cardiovascular events; SBP: systolic blood pressure; SI: shock index.

showed that about one third of all patients with acute
coronary syndrome suffered from a STEMI?

Although STEMI incidence and case fatality rate have
decreased in recent years,* the number of patients living with
myocardial infarction (MI) complications is increasing due
to population aging.>® These complications, such as recurrent
M], frequent rehospitalization, and death, are more common
in patients with STEMI than those with non-ST-segment
elevation MI. * An important factor of morbidity and
mortality in STEMI patients is major adverse cardiovascular
events (MACE).” MACE include non-fatal reinfarction, heart
failure (HF), recurrent percutaneous coronary intervention
(PCI), rehospitalization for cardiovascular diseases, and
all-cause mortality."$!°

High-risk patient selection and proper risk management
should be conducted immediately after patient admission
in order to achieve an important reduction in MACE.""2
The thrombolysis in myocardial infarction (TIMI) and global
registry of acute coronary events (GRACE) scores are risk
stratification methods used to identify high-risk patients and
evaluate their risk of mortality. However, these scores are
complicated to calculate and difficult to use at the bedside >*>

The shock index (SI), which is the ratio of heart rate
(HR) to systolic blood pressure (SBP), is an easy-to-use
bedside tool to estimate prognosis in STEML! SI has
been initially applied in hypovolemic shock, especially
in sepsis. Afterwards, its application has been widened
in any other critical care conditions.'*"® The normal
accepted range of SI is 0.5 to 0.7 in healthy adults.”
Age shock index (ASI), a derivative of SI, is calculated
by multiplying age by SI, and it has been reported to
enhance the prognostic value of SI.*°

Clinical studies have applied different cut-off points
for SI to evaluate its predictive power. It has recently
been demonstrated that elevated admission SI (SI >
0.7) is related to increased 7-day and 30-day all-cause
mortality.” SI value > 0.66 has also been reported as
an independent prognosticator of MACE.?* Another
study revealed that the value of SI before PCIin STEMI
patients can be among the important predictors of long-
term mortality.

This study aimed to determine SI and ASI cut-off

points in patients presenting with STEMI to evaluate
one-year MACE prediction.
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Methods

This observational study was in the context of the
ST-Elevation Myocardial Infarction Cohort in Isfahan
(SEMI-CI) study.” Between March 2016 and February
2017, patients presenting with STEMI referred from
other affiliated hospitals or directly admitted to a
tertiary heart center were eligible to be enrolled.
Patients younger than 18 years old with medical
conditions other than STEMI or lack of P waves on their
electrocardiogram (ECG) during hospital admission
were excluded, and a total of 818 patients with STEMI
were finally included in this study.

Before initiating enrollment, the principal investigator
fully explained the project in simple terms to all
participants, and any questions related to the project were
thoroughly answered. Participants were completely free
to discontinue the project, and they signed the informed
consent forms. This study was conducted in accordance
with the Declaration of Helsinki Ethical Principles.

Baseline data were collected, including male/female
sex, age, body mass index (BMI), smoker/non-smoker
status, and past medical history including previous
cardiovascular diseases, history of treated hypertension,
hypercholesterolemia, and DM.

Hypercholesterolemia, as one of the important risk
factors for cardiovascular disease, was defined as total
cholesterol > 200 mg/dl with normal plasma triglycerides
or taking lipid-lowering agents. DM was defined as
fasting blood sugar > 126 mg/dl or HbAlc>6.5% or taking
anti-diabetic medications.

HR, SBP, hemoglobin (Hb), and blood sugar levels
were measured, and Killip class was registered soon
after hospital admission. SI and ASI were obtained from
patient’s HR, SBP, and age during hospital admission.

The diagnosis of STEMI was established through
analysis of ECG findings and troponin levels. Specifically,
the presence of new ST elevation at the ] point in two
contiguous leads, with criteria of > 0.1 mV in all leads
except V2-V3, and cut-off points of > 0.25 mV in men <
40 years, 2 0.2 mV in men > 40 years, and > 0.15 mV in
women for leads V2-V3, indicates STEMI on the ECG of
affected patients. Additionally, an elevation in troponin
levels up to the 99th percentile of the reference value
was utilized as another indicator of STEMI diagnosis.***

In order to evaluate coronary artery flow, TIMI flow
grade was used before and after PCI. In this study,
group 1 consisted of patients with TIMI flow grade 0

and 1; patients with partial and complete perfusion who
belonged to grades 2 and 3 were included in group 2.

Medical treatment included reperfusion strategies,
dual antiplatelet therapy with aspirin and clopidogrel,
anticoagulant agents (heparin or low molecular weight
heparin, such as enoxaparin or bivalirudin), sublingual
or intravenous nitrates, beta-blockers, and morphine.
PCI was performed for all recruited patients, regardless
of TIMI flow grade.

The length of follow-up period was one year after
hospital discharge, and clinical visits and/or phone
interviews were conducted accordingly. The endpoint
evaluated was incidence of one-year MACE. MACE
was defined as a composite of non-fatal reinfarction,
heart failure (HF), recurrent percutaneous intervention
(PCI), rehospitalization for cardiovascular diseases, and
all-cause mortality.

Statistical analysis

Normality of the data was assessed through
Kolmogorov-Smirnov test. Categorical and continuous
variables were reported as frequency (percentage) and
mean + standard deviation, respectively. Chi-square and
independent t test/analysis of variance (ANOVA) with
least significant difference post-hoc tests were utilized
to analyze nominal and numerical variables across
different categories of SI and ASI, respectively. We used
receiver operating characteristic (ROC) curves to find
the optimal SI and ASI cut-off points using the Youden
index. Our data were also analyzed based on SI and ASI
quartiles. We evaluated the distribution of MACE based
on SI and ASI pre-defined cut-off points and quartiles.
No predictive model was used, and their validation was
not performed. Statistical Package for Social Sciences
(SPSS Inc., version 22.0, Chicago, IL, USA) was used to
perform all analyses, and p values < 0.05 were defined
as statistically significant.

Results

We enrolled 818 subjects after applying inclusion
and exclusion criteria. The total population had a
mean age of 60.70 + 12.79 years. More than 80% of the
study sample were males, and 233 (28.5%) patients
experienced MACE during the follow-up. The results
of the Kolmogorov-Smirnov test were in favor of
normal distribution of pre-defined variables. Area
under curve (AUC) values from ROC curve analysis
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for SI and ASI were 0.613 (95% confidence interval
[CI]: 0.569 to 0.657, p <0.001) and 0.672 (95% CI: 0.629
to 0.715, p < 0.001), respectively (Figure 1 A and B).
The optimal SI cut-off value for predicting MACE
was 0.61 (sensitivity: 61%, specificity: 56%, positive
predictive value: 57%, negative predictive value: 58%,
Youden index: 0.17). Likewise, the optimum ASI cut-
off was 39.5, with a sensitivity of 65% and specificity
of 66%. Positive and negative predictive values were
both 66%, with Youden index of 0.32. Characteristics
of our study population based on SI cut-off value and
quartiles are displayed in Table 1. Patients with SI of at
least 0.61 had higher prevalence of DM and untreated
hypertension. In terms of para-clinical data, HR and
glucose were significantly elevated in the SI > 0.61
group in comparison to the other group, and patients
had higher prevalence of Killip class IV. On the other
hand, SBP and Hb were significantly lower in patients
with higher SI values compared to the lower group.

Further analysis with post-hoc tests stratified by
SI quartiles revealed that patients within the highest
SI quartile (SI > 0.75) had a significantly higher
prevalence of DM, increased glucose levels, and worse
Killip class compared to patients with SI < 0.51. In
contrast, Hb was lower in the last quartile than in the
first one. An increase in SI quartile was associated with
a statistically significant decrease in SBP and increase
in HR, in each quartile.

Table 2 shows the properties of patients according
to ASI cut-off point and quartiles. Participants in the
higher ASI category were mostly older females with
increased frequency of DM, as well as higher HR and
glucose means. Killip class IV was mostly observed
among patients with ASI of at least 39.5. Furthermore,
worse TIMI flow before PCI was mostly observed among
those with higher ASI cut-off values. We also analyzed
our data based on ASI quartiles using least significant
difference post-hoc test. An increase in each ASI quartile
was associated with a significant increase in mean age
and HR. On the contrary, SBP decreased significantly as
ASI quartiles increased. Individuals within the third and
fourth ASI quartiles were mostly nonsmoking females
with lower BMI and Hb levels, in comparison to ASI
< 28.8. However, they had a higher prevalence of DM
history and abnormal blood glucose ranges.

The distribution of MACE according to SI and ASI cut-
off values and quartiles is displayed in Table 3. Patients
who had SI and ASI values above pre-defined cut-off
points experienced more adverse cardiac outcomes in
comparison to those with lower ranges. Our further
analysis according to SI and ASI quartiles revealed
similar outcomes; among subjects within the fourth SI
quartile (SI > 0.75) and ASI quartile (ASI > 47.5), MACE
was observed more frequently than in those within the
respective first quartiles.

ROC Curve ROC Curve
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Figure 1 - ROC curve analysis of SI (A) and ASI (B) for prediction of MACE occurrence.
ASI: age shock index; MACE: major adverse cardiovascular events; ROC: receiver operating characteristic; SI: shock index.




Sadeghi et al. Int J Cardiovasc Sci. 2024; 37:¢20220137
Shock index cut-off in STEMI Original Article

Table 1 - General and laboratory characteristics and drug history of the study population according to SI cut-off point
and quartiles

SI cut-off SI quartiles
q Total
Variables P Q1 Q2 Q3 Q4 v
(n = 818) <0.61 20.61
(SI<0.51)  (0.51<SI<0.61) (0.61<SI<0.75) (S120.75)
(n =409) (n =409)
(n=170) (n=218) (n =220) (n =210)
Age (years) 60.70+12.79  61.01+12.66  60.38+12.93 0.485  61.72+12.01 60.38+12.97 58.71+12.83 62.28+12.97 0.021
Male (%) 668(81.7) 338(82.6) 330(80.7) 0.470 143(84.1) 176(80.7) 191(86.8) 158(75.2) 0.015
BMI (kg/m?) 26.30+4.11 26.42+4.08 26.19+4.15 0.468 26.58+4.29 26.25+3.93 26.70+4.07 25.68+4.16 0.105
Previous MI
) 104(12.7) 49(12) 55(134)  0.529 13(7.6) 34(15.6) 24(10.9) 33(15.7) 0.048
()
Stroke (%) 45(5.5) 27(6.6) 18(4.4) 0.168 12(7.1) 13(6) 10(4.5) 10(4.8) 0.685
Current smoker
%) 326(39) 164(40.1) 162(39.6)  0.886  70(41.2) 86(39.4) 87(39.5) 83(39.5) 0.984
DM (%) 242(29.6) 105(25.7) 137(33.5)  0.014  39(22.9) 59(27.1) 68(30.9) 76(362)°  0.031
Hypercholesterolemia
) 241(29.5) 126(30.8) 115(28.1) 0399  42(24.7) 81(37.2) 55(25) 63(30) 0.017
Treated
hypertension 276(33.7) 154(37.7) 122(29.8) 0.018 72(42.4) 76(34.9) 60(27.3)8 68(32.4) 0.018
(%)
SBP (mmHg) 127.50426.52 141.53+23.74 113.48+21.22 <0.001 152.77+24.40 134.71+19.74* 121.85+17.28° 105.49+21.35¢ <0.001
HR (beats/min) 80.86+19.01 70.02+11.41 91.71+18.92 <0.001 64.98+10.14 73.65+11.11*  81.38+11.79® 100.67+20.07¢ <0.001
I 758(92.7) 392(95.8) 366(89.5) 165(97.1) 208(95.4) 206(93.6) 179(85.2)
Killip i 44(5.4) 16(3.9) 28(6.8) 5(2.9) 9(4.1) 11(5) 19(9)
. <0.001 <0.001
class (%) 3(0.4) 0 3(0.7) 0 0 0 3(1.4)
v 13(1.6) 1(0.2) 12(2.9) 0 1(0.5) 3(1.4) 9(4.3)
TIMI flow  Group
) : 555(68.7)  288(70.9)  267(66.4) 122(72.6) 153(70.5) 137(62.8) 143(69.8)
in culprit
vessel 0.166 0.164
G
before UP T H5331.3) 118(29.1) 135(33.6) 46(27.4) 64(29.5) 81(37.2) 62(30.2)
PCI (%)
TIMI flow  Group
, : 216(26.9) 105(26.1) 111(13.8) 40(23.8) 59(27.6) 58(26.6) 59(29.2)
in culprit
vessel 0.573 0.701
G
after "UP sgera1)  208(73.9)  288(72.2) 128(762)  155(72.4) 160(73.4) 143(70.8)
PCI (%) 2
Hb (g/dl) 14.32+1.86 14.49+1.70 14.15+2 0.010 14.48+1.71 14.50+1.70 14.43+1.75 13.87+2.18¢ 0.005

Glucose (mg/dl) 168.98+80.8 162.34+73.41 175.79+87.31  0.021 157.40+65  165.97+79.88  162.48+76.31 189.10+94.58°  0.002

BMI: body mass index; PCI: percutaneous coronary intervention; TIMI: thrombolysis in myocardial infarction; SI: shock index; DM: diabetes
mellitus; MI: myocardial infarction; HR: heart rate; SBP: systolic blood pressure; Hb: hemoglobin. A: P values < 0.05 resulted from the
comparison of Q1 versus Q2. B: P values < 0.05 resulted from the comparison of Q1 versus Q3. C: P values < 0.05 resulted from the comparison
of Q1 versus Q4.
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Table 2 — General and laboratory characteristics and drug history of the study population according to ASI cut-off point

and quartiles

ASI cut-off ASI quartiles
. Total
Variables Q1 Q2 Q3 Q4 P
(n=2818) <39.5 >39.5
(ASI<28.8) (28.8<ASI<36.2) (36.2<ASI<47.5) (ASI247.5)
(n =469) (n = 349)
(n=187) (n =206) (n =215) (n =210)
Age (years) 60.70£12.79  55.30+11.35 67.95:10.90 <0.001 49.53+10.48  57.78:9.99%  65.04+10.14°  69.05x11.36¢  <0.001
Male (%) 668(81.7) 409(87.2) 259(74.2)  <0.001  167(89.3) 182(88.3) 164(76.3)® 155(73.8)C  <0.001
BMI (kg/m?) 2630411  26.79+4.06  25.56+4.09 <0.001 27.34x431  26.52+3.74 25.94:4° 25.38+4.18°  <0.001
Previous MI
) 104(12.7) 52(11.1) 52(14.9) 0112 19(10.2) 24(11.7) 26(12.1) 35(16.7) 0.227
()
Stroke (%) 45(5.5) 21(4.5) 24(6.9) 0.137 5(2.7) 10(4.9) 17(7.9) 13(6.2) 0.131
Current smoker i
) 326(39.9) 218(46.5) 108(30.9)  <0.001  98(52.4) 98(47.6) 57(26.5)" 73(34.8)¢  <0.001
DM (%) 242(29.6) 117(24.9) 125(35.8)  0.001  36(19.3) 53(25.7) 79(36.7) 74(35.2)°  <0.001
Hypercholesterolemia
s 241(29.5) 137(29.2) 104(28.8)  0.855  48(25.7) 60(29.1) 67(31.2) 66(31.4) 0.573
Treated
hypertension 276(33.7) 141(30.1) 135(38.7)  0.011 58(31) 60(29.1) 78(36.3) 80(38.1) 0.173
(%)
SBP (mmHg) 127.50+26.52 136.62+24.56 115.26+24.03 <0.001 142.86+26.36 132.46x21.98* 128.13x22.79® 108.34%22.80¢ <0.001
HR (beats/min) 80.86x19.01 72.49+12.89  92.12+20.10 <0.001 68.20£11.85 73.70+12.08*  81.31+13.78°  98.70+20.91¢  <0.001
I 758(92.7) 450(95.9) 308(88.3) 182(97.3) 197(95.6) 203(94.4) 176(83.8)C
Killip i} 44(5.4) 16(3.4) 28(8) 5(2.7) 6(2.9) 11(5.1) 22(10.5)¢
X <0.001 <0.001
class il 3(0.4) 0 3(0.9) 0 0 1(0.5) 2(1)
v 13(1.6) 3(0.6) 10(2.9) 0 3(1.5) 0 10(4.8)C
TIMI flow  Group
. ) 555(68.7) 302(64.9) 253(73.8)  0.008 129(69) 126(62.1) 153(72.2) 147971.4)
in culprit 1
vessel 0.111
G
before TOUP 953(31.3) 163(35.1) 90(26.2) 58(31) 77(37.9) 59(27.8) 59(28.6)
PCI (%) 2
TIMI flow  Group
X ) 216(26.9) 108(23.3) 108(31.9) 45(24.1) 41(20.4) 62(29.5) 68(33.3)
in culprit 1
vessel 0.007 0.018
G
after PCI rZuP 586(73.1)  355(76.7)  231(68.1) 142(75.9) 160(79.6) 148(70.5) 136(66.7)
(%)
Hb (g/dl) 14.32+1.86  14.71x1.62  13.78:2.03 <0.001 14.89+1.54  14.67+1.67 14.0551.908  13.71+2.04¢  <0.001
Glucose (mg/dl) 168.98+80.80 158.91+74.73 183.30+86.84 <0.001 150.47+63.68 162.49+80.55 172.71%79.32° 189.57492.20¢ <0.001

BMLI: body mass index; PCI: percutaneous coronary intervention; TIMI: thrombolysis in myocardial infarction; SI: shock index; ASI: age shock index;
DM: diabetes mellitus; MI: myocardial infarction; HR: heart rate; SBP: systolic blood pressure; Hb: hemoglobin. A: P values < 0.05 resulted from the
comparison of Q1 versus Q2. B: P values < 0.05 resulted from the comparison of Q1 versus Q3. C: P values < 0.05 resulted from the comparison of Q1

versus Q4.
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Table 3 - Distribution of MACE according to SI and ASI cut-off points and quartiles

SI cut-off SI quartiles
Total
Variables (n= <0.61 20.61 P Q1 Q2 Q3 Q4 v
818) (n= (n= (SI1<0.51) (0.51<SI<0.61) (0.61<S1<0.75) (S120.75)
409) 409) (n=170) (n =218) (n =220) (n =210)
MACE (%) 233(28.5)  91(222)  142(347)  <0.001 35(20.6) 51(23.4) 58(26.4) 89(42.4)*  <0.001
ASI cut-off ASI quartiles
Ti)tal s 05 P Q1 Q2 Q3 Q4 P
(n=818) ‘ = (ASI28.8)  (28.8<ASI<36.2)  (36.2<ASI<47.5)  (ASI>47.5)
(n=469) (n=2349)
(n=187) (n =206) (n=215) (n=210)
MACE (%) 233(285)  81(17.3)  152(43.6) <0.001  31(16.6) 43(20.9) 56(26) 103(49)*  <0.001

MACE: major adverse cardiovascular events; SI: shock index; ASI: age shock index. A: P values < 0.05 resulted from the comparison of Q1 versus Q4.

Discussion

The current study aimed to evaluate the distribution
of MACE according to SI and ASI cut-off points and
quartiles. We found SI and ASI cut-off points of 0.61 and
39.5, respectively, for prediction of MACE. Moreover,
STEMI patients with SI and ASI values above defined
cut-off points and quartiles had increased likelihood of
MACE occurrence. Summary characteristics of SI and
ASI with their associations with MACE are displayed in
the Central Figure.

Early identification of high-risk STEMI patients
has a huge impact on prevention of cardiovascular
complications. SI is one of the easiest bedside tools
applied to evaluate the prognosis of STEMI patients.
Due to its objective nature, Sl is less susceptible to errors
during assessment of patients.'*?'

Although SI is widely used as a predicting factor
in septic shock, pulmonary embolism, and some
other critically ill patients,''® only a few studies have
considered the prognostic value of SI in patients
with STEMI. These studies have applied different
cut-off points for predicting STEMI complications.
Bilkova et al. reported a significant risk of in-hospital
mortality in patients with SI > 0.8 (sensitivity: 75% and
specificity: 61%).% Another study showed that SI > 1
was directly related to in-hospital mortality and long-
term morbidity in patients with STEMI undergoing
primary PCIL.* Huang et al. used SI cut-off value of 0.7
and demonstrated a higher risk of weekly all-cause
mortality and MACE in patients with an admission

SI 2 0.7 (p <0.001).2" The threshold for SI was 0.66 in
the study by Abe et al., and they reported higher rate
of one-year re-hospitalization and MACE in patients
presenting with SI > 0.66 (5.7% versus 1.6%, p = 0.011;
8.0% versus 2.8%, p = 0.007, respectively). They also
reported higher Killip class in patients with an elevated
SI at the time of hospital admission.® Reinstadler et al.
used a cut-off value of 0.62 and found a higher risk of
MACE in patients with SI > 0.62. They also reported a
higher Killip class on admission (p =0.008) and a higher
TIMI risk score (p < 0.001) among these patients.'

In this study including 818 STEMI patients, the optimal
SI cut-off value for predicting MACE was shown to be
0.61 (sensitivity: 61%, specificity: 56%). The difference in
MACE between the two groups was shown by a notably
higher rate of HF, myocardial reinfarction, unstable
angina, and stent thrombosis. Patients with an elevated
SI had higher Killip class (2.9% versus 0.2%, p < 0.001).
We also observed lower Hb levels in the group with SI
>0.61, which Abe et al. previously reported for patients
with SI > 0.66.%°

On the other hand, Supel et al. utilized a cut-off
value of 1.1 for SI and reported no significant difference
among the two groups of patients with co-occurrence
of DM.”” While, in our study, the prevalence of DM was
higher among patients presenting with an elevated SI
(33.5% versus 25.7%, p = 0.014), Boonsom et al. not only
reported that a higher proportion of STEMI patients
have DM, but they found an increased risk for adverse
events including HF, arrhythmia, bleeding, and death
among diabetic patients.” We also observed higher blood
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glucose levels among patients with SI > 0.61. Admission
hyperglycemia is highly correlated with in-hospital and
long-term mortality rates.”” Following the acute phase
of MI, a hyperadrenergic state results in hyperglycemia.
This hyperadrenergic state causes an acute increase
in free fatty acids, impaired glucose uptake by the
myocardium,® and free oxygen radicals,* all of which
may worsen myocardial ischemia.

The ASI is a more recent index derived from SI used
to enhance the prognostic value of SL.*? In a study by
Yu et al., admission ASI > 41 (with a sensitivity of 0.594
and a specificity of 0.722) was used to predict all-cause
mortality in STEMI patients undergoing PCL.* In another
study conducted by Zhou et al., the cut-off values for SI
and ASI were 0.87 and 53.20, respectively. In multivariate
analyses, they showed that the predictor values of ASI
were comparable with GRACE score and superior to SI
value for predicting in-hospital cardiovascular events,
as well as 6-month and long-term all-cause mortality
in STEMI patients undergoing emergency PCIL.3? We
determined the ASI cut-off to be 39.5 with a sensitivity of
65% and specificity of 66% for predicting one-year MACE
in our patients. Furthermore, patients with elevated ASI
in our study had worse TIMI flow before PCI (73.8%
versus 64.9%, p = 0.008).

Although this study was the first in the literature to
assess appropriate SI and ASI cut-off points for MACE
occurrence with adequate follow-up duration, several
limitations should be considered. Our sample size was
quite small, which might negatively affect our outcomes.
Another disadvantage might be associated with the
failure to assess the exact TIMI flow of the recruited
patients. We implemented this study in a single center,
which might be a limiting factor. However, proper time
management of SI and ASI calculations in one center
compared to multiple centers would probably cover this
limitation. Finally, we only investigated SI and ASI cut-
off points for MACE incidence, and other complications
were not assessed.
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