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Abstract:

Background: Acute Myocardial infarction (AMI) represents one of the catastrophic events in the natural history
of coronary artery disease (CAD). Despite remarkable advances in the treatment of AMI the occurrence of AMI
is associated with substantial early and late mortality. In daily practice, when dealing with ST-segment elevation
myocardial infarction (STEMI), it is important to identify patients who may potentially suffer complications.
Vital signs are used every day in healthcare system. The present study gives a good evidence of a significant
correlation between clinical parameters, Shock Index, Modified Shock Index and Age Shock Index for Quick
Mortality Risk Assessment in Patients of Acute ST Segment Elevated Myocardial Infarction (STEMI).
Methods: This was cross sectional, observational and descriptive study conducted in intensive cardiac care unit
(ICCU) in tertiary health care centre during the period from December 2017 to October 2019.

Result: In our study 45% of cases were more than 61 years of age. Male to female ratio was 1.94:1. we found
that diabetes, hypertension and ischemic heart disease were most common comorbidities. 36.3% cases had infe-
rior wall STEMI, 25.9% cases had anterior wall STEMI, 23.9% cases had antero-lateral STEMI, 11.9 % cases
had inferio-posterior STEMI and 2 % cases had right ventricular STEMI. We found that 63 % of cases were in
killips class-I.

Conclusion: The SI>1, MSI > 1.3 and Age SI > 50 were independent predictors of mortality in STEMI.
Keywords: Vital signs, Shock Index, Modified Shock Index and Age Shock Index, Quick Mortality Risk As-
sessment, Acute ST Segment Elevated Myocardial Infarction (STEMI).
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Introduction

Acute Myocardial infarction (AMI) represents one
of the catastrophic events in the natural history of
coronary artery disease (CAD). Despite remarkable
advances in the treatment of AMI the occurrence of
AMI is associated with substantial early and late
mortality [1].

ST elevation myocardial infarction represent the
most lethal form of acute coronary syndrome, one
in which a completely occlusive thrombus results
in total cessation of coronary blood flow in the ter-
ritory of the occluded artery and the resultant ST
segment elevation on the ECG. This clinical syn-
drome should be distinguished from non ST seg-
ment elevation MI, In which the blockage of coro-
nary flow is incomplete and for which different
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acute therapies are appropriate [1]. In daily prac-
tice, when dealing with ST-segment elevation my-
ocardial infarction (STEMI), it is important to iden-
tify patients who may potentially suffer complica-
tions. Risk assessment provides an opportunity to
estimate the patient’s prognosis, alerting the physi-
cian to possible hazards, in order to pursue a more
aggressive approach [2].

Several risk stratification systems have been devel-
oped, such as Thrombolysis in Myocardial Infarc-
tion (TIMI) and the Global Registry of Acute Cor-
onary Events (GRACE), but they are time-
consuming and difficult to perform routinely at the
bedside [3]. It is crucial to find an easier method to
stratify STEMI patients, in order to recognize sub-
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clinical indicators of worse prognosis, such as car-
diogenic shock, early. In the GUSTO trial, cardio-
genic shock was reported to occur on average 12
hours after STEMI presentation in patients who
were not considered to have cardiogenic shock at
the time of initial assessment. Some of these pa-
tients may have had subclinical shock with no sign
of organ hypoperfusion [2].

Therapy for ST- segment elevation myocardial
infarction (STEMI) is based on reperfusion treat-
ment, whether pharmacological (thrombolysis) or
mechanical (percutaneous coronary intervention;
PCI). Aimed at removing the obstructions from the
infarct- related artery as soon as possible. Where
available. PCI is the preferable reperfusion strate-
gy, even if the patient has to be transported from a
regional hospital to a specialized cardio centre.
Unless such transportation delays the treatment by
more than 90 minutes [4].

PCI is particularly beneficial for patients at the
highest risk. Rapid decision making about the ap-
propriate treatment strategy is essential for each
patients. The objective of this study was to identify
a simple parameter for stratification of risks in pa-
tients with acute STEMI and to verify the predic-
tive value of the parameter in routine clinical prac-
tice [4].

Prediction tools and risk stratification algorithms
play an important role in the evaluation and man-
agement of acutely ill and injured patients. In the
compensatory phase of shock, vital signs are often
initially within normal ranges. Shock index (SI),
defined as the ratio of heart rate (HR) to systolic
blood pressure (SBP), is one such measure that has
been studied in multiple patient populations. First
described in 1967, SI provided an approximation of
hemodynamic status in addition to traditional vital
signs [5].

Shock Index (SI), defined by Heart Rate (HR) di-

vided by Systolic Blood Pressure (SBP), is widely
considered as a predictor of mortality in different
clinical conditions including trauma, pneumonia,
acute pulmonary embolism stroke, acute myocardi-
al infarction, and pediatric sepsis, a predictor of
massive transfusion in hemorrhage and trauma.
Trauma literature suggests normal adult shock in-
dex ranges 0.5 to 0.7. Modified shock index is de-
fined as ratio of heart rate to mean arterial pressure
[6].

Shock Index = Heart Rate
Systolic Blood Pressure

Modified Shock Index = Heart Rate MAP =2/3 SBP + 1/3 DBP

MAP

Age Shock Index = Age x Shock Index
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Previous research suggested that SI multiplied by
age (Age SI) is a better predictor of mortality fol-
lowing traumatic injury of an elderly patient [7].
Another investigator proposed use of the modified
shock index (MSI), the ratio of heart rate to mean
blood pressure, as a more accurate predictor than
systolic blood pressure, heart rate, and SI [8].
However, SI, MSI, and Age SI were developed and
validated for different populations [9]. Vital signs
are used every day in healthcare systems in a num-
ber of ways for diagnostics as an aid in the identifi-
cation of deterioration in patients, and to identify
the need for intensive care unit (ICU) transfers and
as a component in the intensive care unit triage. In
triage, patients are prioritized according to their
medical need, which has an immediate effect on
their time-to-doctor [10]. One of the main preroga-
tives of triage is to ensure that the sickest patient at
the greatest risk of deterioration is rapidly identi-
fied.

Shock index (SI) or heart rate (HR) divided by
systolic blood pressure (SBP) has been suggested
as such a marker that can be used to predict the
severity of hypovolemic shock. And it has also
been used in emergency patients with sepsis and
some other serious conditions [11]. In most studies,
SI, MSI and Age SI can be a valuable tool, raising
suspicion when it is abnormal even when heart rate
and blood pressure are not [12]. But patients pre-
senting to the emergency department are complex,
they may have. Different triage systems have been
used in the emergency departments of various
countries. Of these methods, the Shock Index (SI),
Modified Shock Index (MSI) and Age Shock Index
(Age SI) - this has shown promising reliability and
validity.

Early risk stratification is crucial for clinical deci-
sion making and optimized therapy in patients with
ST elevation myocardial infarction (STEMI) [13].
Several risk scores, such as the Global Registry of
Acute Coronary Events (GRACE)-risk score, the
Thrombolysis in Myocardial Infarction (TIMI)-risk
score or the Controlled Abciximab and Device In-
vestigation to Lower Late Angioplasty Complica-
tions (CADILLAC)-risk score have been developed
to identify STEMI patients at increased risk for
adverse outcome [14]. However, these risk scores
need sophisticated calculation and are therefore not
perfectly suited as bedside tools for fast risk strati-
fication in daily clinical routine. In contrast, the
shock index, which is defined as the ratio of HR
and SBP, might be a simple clinical tool that allows
rapid risk stratification. The prognostic significance
of the shock index was investigated in different
populations of critically ill patients in the setting of
trauma, surgery or sepsis [15]. Nevertheless, there
are only sparse data addressing the prognostic val-
ue of the shock index in patients with STEMI [16].
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Risk assessment provides an opportunity to esti-
mate the patient's prognosis, alerting the physician
to possible hazards, in order to pursue a more ag-
gressive approach [17].

The shock index (SI), the modified shock index
(MSI), and the age shock index (ASI) have been
studied in different clinical settings to predict he-
modynamic instability and associated outcomes.
These indices are calculated from simple hemody-
namic parameters, are non-invasive, and represent
no additional expense. We have undertaken this
study to analyze the performance of these three
different indices in the patients admitted to our
hospital.

Aims & Objectives:

1. Shock Index, Modified Shock Index and Age
Shock Index: Clinical Parameters for Quick
Mortality Risk Assessment in Patients of
Acute ST Segment Elevated Myocardial In-
farction (STEMI)

2. To study correlation between shock index and
mortality risk in patients of STEMI at the time
of death or discharge.

Materials and Methods:

This was cross sectional, observational and descrip-
tive study conducted in intensive cardiac care unit
(ICCU) in tertiary health care centre during the
period from December 2017 — October 2019.

Research Design: This was cross sectional, obser-
vational and descriptive study was designed to find
association of clinical parameters with mortality in
Acute ST Segment Elevated Myocardial Infarction
(STEMI) patient. It provides bedside best frame
work for the study.

Study Population: All the diagnosed cases of
Acute ST Segment Elevated Myocardial Infarction
(STEMI) patient were admitted in intensive cardiac
care unit (ICCU) and all the patients were
thrombolysed using injection of Streptokinase
1.5 million units as per guidelines and patients
were treated as per standard treatment
protocol.

Sample size: The sample size selected for this
study was 200.

Inclusion Criteria:

1. Patients with acute ST elevation myocardial
infarction who are admitted to intensive cardi-
ac care unit (ICCU) of tertiary Health care cen-
tre.

2. Following diagnostic criteria of acute STEMI
must be fulfilled on ECG [1].

e ST elevation >1 mm in any two or more adja-
cent precordial or limb leads.
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e ST elevation is measured at the J point. The J
point is the junction between the terminal por-
tion of the QRS complex and beginning of the
ST segment. The preceding T-P segment
serves as baseline for measuring the ST eleva-
tion. The PR interval is used if the T-P seg-
ment is too short or is obscured by a U wave or
a P wave of sinus tachycardia.

Exclusion Criteria:

1. Patient not giving informed valid consent
Patients having bundle branch block on ECG
(LBBB or RBBB)

3. Patients with pericardial and myocardial dis-
ease

4. Patients with non-STEMI

5. Patients on digoxin, amiodarone which make
ST-T changes difficult to interpret.

6. Patients with valvular heart disease, infiltrative
disorders and thyroid disorders.

7. Patients who left against medical advice/ or
their attendants wanted to take them to some
other hospital before outcome of the study

Procedure of data collection:

This study was approved by ethical committee
of our institute. Patients were selected for the
study as per inclusion and exclusion criteria as
mentioned above.Valid informed and written
consent was taken.Patients demographic
details (name, age, sex, address,occupation)
were taken. Presenting complaints, past history
of any comorbid conditions and any significant
surgical history were taken. History regarding
addictions (smoking, alcohol, tobacco) and
any drug intake was noted in detail. Detailed
general examination, measurement of waist
circumference and systemic examination was
done and findings were entered in proforma.
All patients were admitted, treated and
monitored in ICCU where all facilities (for
thrombolysis and cardiac Drugs) and
equipments  like =~ Multipara  monitors,
Defibrillator, Ventilator, 2-D echocardiography
were available. At the time of admission vitals
were taken and monitored, 12-leads ECG was
taken and ECG monitoring was done and
further investigations Random Blood glucose,
Complete blood count, liver and kidney
function tests, fasting lipid profile, BSL-
(F/PP) ,HBA1C,Serum Electrolytes, Troponin
T & I ,CPK-MB, 2-D Echocardiography, other
cardiac Biomarkers and other tests were done
as per clinical indication of the patient.

e Haemodynamic monitoring was done and
KILLIP class determined on admission.
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Class I - No signs of heart failure

Class II - Crackles, S3 gallop and elevated JVP
Class III - Frank pulmonary oedema

Class IV- Cardiogenic shock

YV VY

Calculation of shock indices and other parame-
ters:

» Shock Index = Heart rate / Systolic Blood
Pressure

» MSI = Heart rate / MAP (MAP= 2/3 SBP +1/3
DBP)

» Age shock index = Age x SL.

e MSI and ASI are further more important pa-
rameter of predictor of mortality.

e For each indicator, we defined the different
cut-off values of hemodynamic instability ac-
cording to previous research. Hemodynamic
instability was defined as an SI equal to or
greater than 1, an MSI equal to or greater than
1.3, and an Age SI equal to or greater than 50.

e Calculation of Shock Index, Modified shock
index and Age shock index

e Cases were enrolled and taken for thrombo-
lysis.
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o The patients were followed up till death or
discharge from ICCU. All the complications
during hospital stay were recorded.

o Treatment was given as per standard protocol.

Data analysis:

Analysis of data was done using SPSS Inc., (Statis-
tical Program for Social Science Inc.,) Chicago, IL,
USA, version 20. Qualitative variables were ex-
pressed as frequency and percentage. Chi-square
test was used to compare qualitative variables.
Multivariate analysis and logistic regression uses to
correlate associate risk factors. Quantitative varia-
bles were presented in terms of mean + standard
deviation. Level of significance "P" value was
evaluated, where P value < 0.05 was considered
statistically significant.

Result and Observations:

This study was undertaken to know Clinical
Parameters for Quick Mortality Risk Assessment in
Patients of Acute ST Segment Elevated Myocardial
Infarction (STEMI) in 200 cases, during 2 years of
study period in intensive cardiac care unit (ICCU)
of tertiary health care centre. Data was analysed
using computer based SPSS software by frequency,
percentage etc. The p-value < 0.05 was considered
as statistically significant.

Table 1: Age wise distribution of study population (n = 200)

AGE Group (in years) Frequency Percentage Mean + SD
<30 10 05 57.46 £ 13.98
31-40 14 07
41-50 46 23
51-60 40 20
>61 90 45
Total 200 100
50 -
40 -
()
& 30
g
© 20 A
[}
a 7
10 - >
0
<30 31-40 51-60 >61
Age Group

Figure 1: Age
Table-1: In present study of 200 cases maximum number of cases 90 (45%) were in age group of > 61 years
followed by 41-50 years had 23 %, 20 % belongs to 51-60 years and 5 % in < 30 years of age group. Also Min-
imum age found was 23 years and maximum age was 92 years.

Mean age score was 57.46 and standard deviation was 13.98.

Dhawle et al.
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Table-2: Gender wise distribution of study population (n-200)
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Gender Frequency Percentage
Male 132 66.00
Female 68 34.00

Gender

m Male

m Female

Figure 2: Gender

Table-2: In present study of 200 cases maximum number of cases 132 (66 %) were males whereas females were

68 (34 %) of study population.

Table 3: Comorbidities among study population (n = 200)

Comorbidities Frequency Percentage
Diabetes 28 14.00
Hypertension 23 11.50
Ischemic Heart Diseases 13 06.50
Comorbidities
25 ~
20 A
()
& 15 -
=
]
= 10 A
a
5 .
0
DM HTN IHD

Figure 3: Comorbidities

Table-3: In present study of 200 cases maximum number of cases 28 (14 %) had diabetes followed by 23
(11.50%) had hypertension and 13 (6.50%) had ischemic heart disease (6.50%).

Table 4: STEMI site distribution in study population (n = 200)

STEMI Frequency Percentage
Anterior 52 25.9
antero-lateral 48 23.9
Inferior 73 36.3
Inferior Posterior 24 11.9

Right Ventricular 04 2.0

Dhawle et al.
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Figure 4: Site of STEMI

Table-4: In present study of 200 cases maximum number of cases 73 (36.3%) had inferior wall STEMI fol-
lowed by anterior wall 52 (25.9%), antero-lateral (48 (23.9%), inferio-posterior 24 (11.9%) and right ventricular

Table 5: Correlation of site of STEMI with index in stud

population (n-200)

Indices

STEMI

Odds ratio

Std. Error

95% CI

P value

SI

Anterior

0.043

Antero-lateral

Inferior

Inferior Posterior

Right Ventricular

23.9

0.110-0.23

0.200

MSI

Anterior

1.622

antero-lateral

Inferior

Inferior Posterior

Right Ventricular

0.287

1.055-2.189

0.000

ASI

Anterior

0.023

antero-lateral

Inferior

Inferior Posterior

Right Ventricular

0.261

-0.481-2.436

0.372

Table-5: Above table shows that by using logistic regression test there was correlation between site of STEMI
(p < 0.05) and Modified Shock Index further it was found that no significant correlation between site of STEMI

with MSI and ASI indices (p>0.05).

Table 6: Correlation of Killip class & mortality in study population (n =200)

Killip Class Discharge Death Total Chi-square p value
Killip I 120 (60%) 06 (03%) 126 (63%) 40.825 0.000
Killip IT 31 (15.5%) 06 (03%) 37 (18.5%)

Killip III 03 (1.5%) 01 (0.5%) 04 (02%)

Killip IV 17 (8.5%) 16 (08%) 33 (16.5%)

TOTAL 171 29 200

Dhawle et al.
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Correlation between Killips class & mortality
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Figure 5: Correlation between Killips class & mortality

Table-6: In present study of 200 cases maximum number 126 (63 %) of cases belongs in killip class I followed
by 37 (18.5 %) in killip class II, 33 (16.5%) in killip class IV and 4 (2%) in class III. Further among the death
cases 16 cases (out 29) were in class IV whereas 6 cases (out of 29) belongs in class I & II. Furthermore, data
reveals that there was significant correlation between Killip class and mortality (p<0.05).

Table 7: Multivariate analysis in relation to in hospital mortality (n = 200)

Variable Coefficient S.E. F value P value
Age 0.160 2.454 5.364 0.022
Sex 0.184 0.094 6.943 0.009
Diabetes 0.079 0.077 1.256 0.264
Hypertension 0.112 0.090 2.532 0.113
Ischemic Heart Disease 0.109 0.000 2.362 0.126
Killip class 0.414 0.238 50.105 0.000

Table-7: The above table of multivariate analysis shows significant association between age, sex and killip class
as the p value is less than 0.05. For the remaining variable such as diabetes, hypertension and IHD data was not
found significant at 0.05 level of significance.

Table 8: Percentage of Discharge and death who were classified as according to the SI, MSI, and Age SI

(n=200)
Variable In hospital Mean + SD p value
Discharge Death
No. | % No. | %
Shock Index (SI)
<1 152 76 14 07 0.64 £0.16 0.019
>1 19 9.5 15 7.5 1.60 £0.72
Modified Shock Index (MSI)
<13 148 74 12 06 0.85+£0.21 0.012
>13 23 11.5 17 8.5 3.54 £3.06
Age Shock Index (ASI)
<350 156 78 16 08 32.09+9.29 0.239
>50 15 7.5 13 6.5 81.14 £43.53

Table-8: Above table we determined the mean values of each index for discharge and death cases. The results
of in-hospital mortality indicate that SI index > 1 had a greater mean SI (1.60 vs. 0.64, P<0.05), followed by
MSI (3.54 vs. 0.85, P < 0.05), and Age SI (81.14 vs. 32.09, p > 0.05). Further SI and MSI shows significant cor-
relation with the mortality as p < 0.05. Age SI had not found significant as p > 0.05.
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Table 9: Predictive power of the SI, MSI, and Age SI for in-hospital mortality assessment based on a bi-

nary model and a continuous model (n = 200)

Parameter Binary Model Continuous model
AUC AUC p value AUC AUC p value
(95% CI) 95% CI) 95% CI) 95% CI)
SI vs. MSI 0.70 0.73 0.044 0.71 0.76 0.017
(0.59-0.82) | (0.61-0.84) | p<0.05 (0.58-0.84) (0.64-0.88) | p<0.05
SIvs. Age SI 0.70 0.68 0.043 0.71 0.69 0.024
(0.59-0.82) | (0.56-0.80) | p<0.05 (0.58-0.84) (0.62-0.86) | p<0.05
MSI vs. Age SI 0.73 0.68 0.000 0.76 0.69 0.000
(0.61-0.84) | (0.56-0.80) | p<0.001 (0.64-0.88) (0.62-0.86) | p<0.001

Table-9: Above table compared the area under
ROC curve (AUROC) of each index for prediction
of in-hospital mortality assessment. Modified shock
index (MSI) showed higher predictive power for
in-hospital mortality than SI (Binary model: 0.73
vs. 0.70, P<0.05, Continuous model: 0.76 vs. 0.71,

Dhawle et al.

P<0.05). MSI also showed higher power than Age
SI (Binary model: 0.73 vs. 0.68, P<0.001, Continu-
ous model: 0.76 vs. 0.69, P<0.001). Following MSI
the SI showed better prediction than Age SI (Bina-
ry model: 0.70 vs. 0.68, P<0.05, Continuous model:
0.71 vs. 0.69, P<0.05).
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Figure 6: Area under the receiver operating characteristic (AUROC) curve for in-hospital mortality
based on the SI, MSI and Age SI index

Table 10: Mortality among study population (n = 200)

Outcome Frequency Percentage
Discharge 171 85.5
Death 29 14.5
Mortality
m Discharge
H Death

Figure 7: Mortality

Table-10: In present study of 200 cases maximum
number of cases 171 (85.5%) were discharged fol-
lowed by 29 (14.5%) of cases died inspite of giving
standard Treatment.

Discussion

Our study presents data on all the patients who met
the criteria for STEMI, irrespective of age and
comorbidities. In the present study, we validated
the SI, MSI and Age SI in predicting the mortality
of assessment in STEMI patients in tertiary health
care center.

Age: In our study maximum number of cases 90
(45%) were in age group of > 61 years followed by
41-50 years had 23 %, minimum and maximum age
was found 23 and 92 years respectively. Mean age
score was 57.46 + 13.98. Findings were compara-

Dhawle et al.

ble to study conducted by Sharma A et.al.[18]. in
which 47.1%) patients were of >60 years of age
with mean age of 69.28 + 5.72 years. Also in find-
ings were correlated to study done by Kyto V. et.al.
[19] 64-7 + 12-4 years.

Gender: In present study we found 132 (66 %)
males and 68 (34 %) females. Male to female ratio
was 1.94:1. Findings were comparable to study
conducted by Kyto V. etal. [19] Found 65-9%
were men and 34-1% women. Also these findings
were consistent with study done by Otten A.M.
at.al. [20] Found 74% men and 26% women.

Comorbidities: In our study we found that 28 (14
%) had diabetes, 23 (11.50%) had hypertension and
13 (6.50%) had ischemic heart disease (6.50%) as
comorbidity. Findings were correlated to study
conducted by Maria Dorobantu et.al. [21], found
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18.1 % of DM, 10.1% of IHD. Also similar find-
ings were seen in study done by Bilkova D. at.al.
[22].

STEMI site: In our study 36.3% had inferior wall
STEMI, 52 (25.9%) had anterior wall, (48 (23.9%)
had antero-lateral, inferio-posterior was in 24
(11.9%) and right ventricular 4 (2%). It is compa-
rable to study done by Hebbal VP.et.al. [23] Found
45 % of Inferior wall STEMI and 55% of Ant. WII
STEMI. Also similar findings seen in study done
by Sharma A et.al. [18].

Killip class: In present study we found 63 % of
cases belongs in killip class I, 18.5 % in killip class
II, 16.5% in killip class IV and 2% in class III.
Similar findings were seen in study done by R K
Chowdary et.al. [24] Where majority (60%) of the
cases belonged to Killip class I, 22% to class II,
12% to class III and only 6% to class I'V.

Mortality: In present study of 200 cases 171
(85.5%) were discharged followed by 29 (14.5%)
of cases died inspite of standard treatment given as
per Guidelines.

Multivariate Analysis: It shows significant associa-
tion between age, sex and killip class as the p value
is less than 0.05. For the remaining variable such as
diabetes, hypertension and IHD data was not found
significant at 0.05 level of significance.

Shock Index, Modified shock Index and Age
Shock Index:

» The normal SI was originally determined to be
in the range of 0.5 to 0.7,15 but different
thresholds have also been used, e.g., 0.9, 1.0 or
higher [25]. A higher SI cut off loses sensitivi-
ty and gains specificity; for this reason, some
have proposed that a cut-off point of 1.0 might
represent a reasonable balance between speci-
ficity vs. sensitivity with the advantage of
providing more impact in its ability to predict
mortality [26].

» In present study the results of in-hospital mor-
tality indicate that SI index > 1 had a greater
mean SI (1.60 vs. 0.64, P<0.05), followed by
MSI (3.54 vs. 0.85, P < 0.05), and Age SI
(81.14 vs. 32.09, p > 0.05). Further SI and MSI
shows significant correlation with the mortality
as p < 0.05. Age SI had not found significant
as p > 0.05.

» In present study modified shock index (MSI)
showed higher predictive power for in-hospital
mortality than SI (Binary model: 0.73 vs. 0.70,
P<0.05, Continuous model: 0.76 vs. 0.71,
P<0.05). MSI also showed higher power than
Age SI (Binary model: 0.73 vs. 0.68, P<0.001,
Continuous model: 0.76 vs. 0.69, P<0.001).
Following MSI the SI showed better prediction
than Age SI (Binary model: 0.70 vs. 0.68,
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P<0.05, Continuous model: 0.71 vs. 0.69,
P<0.05).

Findings of the present study was comparable
to study done by Liu et al. [26] MSI has been
demonstrated to be a valid prognostic tool in
medical or trauma patients admitted to the
emergency department. also MSI of >1.3 was
associated with increased probability of inten-
sive care unit admission or death. Other studies
have compared the standard shock index with
MSTI for predicting prognosis in emergency pa-
tients and showed that MSI is a better predictor
of mortality in this setting8. Balhara et al. [27]
determined that an elevated SI (>1.2) might
predict hospital admission and inpatient mor-
tality when used in the emergency room as a
triage tool.

Findings of present study was in line with
study conducted by Shangguan et al. [25] who
found higher rates of all-cause in STEMI pa-
tients who presented MSI > 1.3. They com-
pared the shock index with MSI and concluded
that the latter better predicted prognosis: MSI
> 1.3 predicted higher rates for all-cause mor-
tality (0.73 vs. 0.70, P<0.05) and major ad-
verse cardiac events than SI > 1. As the calcu-
lation of MSI uses MAP, its greater predictive
power in STEMI patients is logical, since it
more accurately reflects myocardial perfusion
and systemic vascular resistance.

Findings of the study was also comparable
with study done by Gouda M. et.al. [28] Based
on optimizing the sum of sensitivity and speci-
ficity by ROC analysis, the optimal cut-off
value of ASI for predicting in-hospital all-
cause mortality & MACE was 0.69, and the
sensitivity and specificity were 64.3% and
64.4%, respectively, in regard to MSI, the op-
timal cutoff value of MSI for predicting in-
hospital all-cause mortality& MACE was 0.91,
and the sensitivity and specificity were 80.0%
and 56.2%, respectively. Zorbozan et.al. [29]
found cut point for MSI 0.852 with sensitivity
73.3 % and specificity 46.7%,

In the early management of high-risk patients
with relative hypotension and tachycardia, this
tool can be used not only to assess risk but also
to prevent iatrogenic cardiogenic shock by
avoiding certain therapies, such as beta-
blockers or ACE inhibitors [30].

SI, MSI and Age SI are the easily accessible
index that does not depend on subjective in-
formation, previous patient history or blood
tests; it only depends on invasive measures of
blood pressure and heart rate at the beginning
of the primary counteract with STEMI patient,
which are less susceptible to fill-in errors.
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Summary:

The present study gives a good evidence of a sig-
nificant correlation between Shock Index, Modified
Shock Index and Age Shock Index and in hospital
mortality.

The SI> 1, MSI > 1.3 and Age SI > 50 were inde-
pendent predictors of mortality. We assessed the
statistical power of the SI, MSI, and Age SI for
predicting the mortality of STEMI patients using
200 samples at tertiary care centre. As expected,
each index classified more non-survivors than sur-
vivors as hemodynamically unstable. The AUROC
curve for predicting mortality was 0.70 for the SI,
0.73 for the MSI, and 0.68 for the Age SI in binary
models. The MSI showed better predictive power
of in-hospital mortality than SI or Age SI in
STEMI patients visited medicine department in
patient under study.

Conclusion

SI, MSI and Age SI are the easily accessible tool
that can be used to stratify STEMI patients and
guide clinical management. Nevertheless, it needs
to be externally validated and compared to existing
validated indices and need to compare with recent
studies.

Limitations:

Although our patients were included in non-
randomized, observational study conducted in a
single center, and so the results may have been
influenced by identified or unidentified confound-
ing factors. The study’s primary endpoint was all-
cause mortality, this may have included not only
cardiovascular death, but also death from other
causes, which could bias our findings. We did not
measure exact time profile from injury occurrence
to mortality.
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