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Abstract
Introduction

The second most common cause of emergency department (ED) visits is chest pain and discomfort. Timely
identification or threat stratification is crucial for identifying high-risk individuals who benefit from
sophisticated diagnostic investigations (including cardiac biomarkers) and early relevant therapies. We
aimed to assess the levels of ischemia-modified albumin (IMA) and also to study its sensitivity and
specificity in comparison with cardiac troponin T/troponin I and electrocardiogram (ECG) (alone and in
combination) in the diagnosis of acute myocardial infarction.

Methods

Adults (either gender) presented at the ED of a tertiary care centre with classical chest pain suggestive of
angina pectoris or angina-like chest pain and ECG changes suggestive of ACS, ST-elevation myocardial
infarction (STEMI), non-ST elevation myocardial MI (NSTEMI), and unstable angina, within three hours of
onset were enrolled. Demographic and clinical information was recorded. ECG, haematological
investigations like complete blood count, blood sugar level, lipid profile, IMA, troponin I, and creatinine
kinase-MB (CK-MB), and radiological investigations like 2D-echocardiography (2D-ECHO) and coronary
angiography were performed.

Results

A total of 100 subjects were enrolled in the study out of which 50 were cases and 50 were controls. Cases
were older as compared to controls (mean age 60.5 versus 46.0 years). Of the 50 cases, 33 (66%) were males.
There were equal numbers of males (33 each) and females (17 each) subjects in both the groups. Typical
chest pain, risk factors, and history of coronary artery disease (CAD) were higher in cases. ECG diagnosis
revealed the presence of STEMI (52%) and coronary angiography revealed the presence of double vessel
CAD (60%) in cases. Among controls, gastroesophageal reflux disorder was the most common cause of chest
pain followed by costochondritis and pneumonia. Glucose (fasting and postprandial), all lipid profile
parameters (except high-density lipoprotein) and IMA values were significantly higher in cases as compared
to controls.

A combination of ECG+IMA has the highest sensitivity (90%) with 79% PPV in the diagnosis of ACS within
three hours of the onset of chest pain, and ECG+IMA+2D-ECHO had similar results. However, ECG is equally
sensitive. IMA alone has 64% sensitivity with 82% diagnostic accuracy which was higher than other
biomarkers (CK-MB, cardiac troponin I).

Conclusions

As found in our study, among the biomarkers used, the diagnostic accuracy of IMA was the highest and
better than that of cardiac troponin I and CK-MB. Although ECG is the preferred diagnostic tool for
diagnosing ACS (STEMI, NSTEMI, and unstable angina) in patients presenting within three hours of the
onset of chest pain, a confirmation can be done with the help of other diagnostic tests and investigations
like serum IMA levels and further treatment can be initiated.

Categories: Cardiology, Emergency Medicine, Internal Medicine
Keywords: acs (acute coronary syndrome), cardiac diagnostic tool, cardiac troponin i, ecg, ischemia-modified
albumin

Introduction

The second most common cause of emergency department (ED) visits is chest discomfort. Chest pain
patients have the greatest variability in hospital admission rates, yet there are no obvious differences in the
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observed death [1]. The typical response to patients with non-specific breathing difficulties in the ED
emphasised hospitalisation for further evaluation and risk stratification. This strategy was largely motivated
by the concern of missing myocardial infarctions [2]. Due to the advancement of more complex cardiac
biomarkers and the use of clinical summative assessments, clinicians have started to recognise a significant
fraction of patients who may be securely evaluated in the ED and sent home. ED doctors prioritise assessing
for potentially serious reasons when a patient enters with chest pain like pulmonary thromboembolism with
or without deep vein thrombosis, acute coronary syndromes (ACS), aortic dissection etc.

Cardiomyopathy and hypotension are two clinical manifestations of ACS, encompassing various clinical
manifestations. It is primarily brought on by the rupture plaques of atherosclerosis in coronary arteries,
followed by thrombosis. This may result in a partial or complete obstruction of the coronary artery blood
flow [3]. If the coronary artery occlusion persists and cardiac cell necrosis occurs, then the eventual

result will be myocardial ischemia. This includes ST-elevation myocardial infarction (STEMI) and non-ST
elevation myocardial infarction (NSTEMI). Despite improved awareness and diagnostic advancements,
traditional approaches misdiagnose 2-8% of ACS patients. ACS patients are incorrectly sent home, resulting
in an increased mortality rate, whilst non-ACS patients are taken to hospitals, straining hospital resources.

Timely identification or threat stratification is crucial for identifying high-risk individuals who benefit from
sophisticated diagnostic investigations and early relevant therapies. The clinical presentation, physical
examination, electrocardiogram (ECG) alterations, and testing of cardiac biomarkers of myocardial necrosis
like cardiac troponin i and T are used to make the first assessment of patients with chest pain. Creatine
kinase MB (CK-MB) is a cardiac biomarker that substitutes troponin I and T at times. It is similar to troponin
and is released after cardiomyocyte necrosis. CK-MB is linked with infarct size and is inversely associated
with long-term survival rates [4].

Recent advances in the understanding of ischemia have shown that it alters the albumin composition.
Ischemia-related modifications, including hypoxia and metabolic acidosis, degrade the metal binding to the
last amino terminal, resulting in the formation of ischemia-modified albumin (IMA). In 1990, IMA was first
investigated as a diagnostic biomarker for myocardial ischemia patients. It is increasingly more widely
acknowledged in therapeutic settings [5]. Albumin's metal-binding capacities are altered during ischemic
events, thereby forming IMA which is a newer cardiac biomarker.

Here, in this study, we aimed to assess the levels of IMA in patients presenting with ACS and also to study
the sensitivity and specificity of IMA in comparison with cardiac troponin T/troponin I and ECG (alone and
in combination) as well as 2D-ECHO in the diagnosis of acute myocardial infarction.

Materials And Methods

This observational study was conducted at Dr. D.Y. Patil Medical College, Hospital and Research Centre,
Pune, from October 2020 to November 2022. Adult patients (either gender) presented in the ED were
screened with predefined inclusion and exclusion criteria.

Those with classical chest pain suggestive of angina pectoris or angina-like chest pain, ECG changes
suggestive of ACS (STEMI, NSTEMI, and Unstable Angina) and within three hours of the onset of symptoms,
before any heparin on thrombolytic therapy initiated and willing to participate in the study, were included as
‘Cases’. We also enrolled patients with chest pain (angina-like) with musculoskeletal, GI, or other than
cardiovascular causes as ‘Controls’ for comparative analysis. We excluded pregnant women and those
patients who had signs and symptoms of acute mesenteric ischemia, clinically diagnosed acute renal
failure/end-stage renal disease, peripheral vascular disease, brain ischemia, hypoalbuminemia, and cancer.

The study was approved by the Institutional Ethics Committee (Ref. No: IESC/PGS/220/19) and patients were
enrolled after they gave written informed consent.

General, demographic, and clinical information was collected in a pretested proforma. Blood samples were
collected in the proper vacutainers (ethylenediaminetetraacetic acid (EDTA), citrate, and serum separator
vacutainers) and delivered to the Central Clinical Laboratory (CCL) of the hospital and the following
investigations were performed using the listed instruments.

An ischemia-modified albumin assay kit (kit Manufacturer: Geell) was used. The method employed was
albumin-cobalt binding and the analyzer was Abbott Architect Ci 8200 Cat. NO: ETGS271X (Package size:
R1:1x45ml, R2: 1 x 15 ml; Abbott, Illinois, USA)

Haematological and biochemical investigations

Haematological and biochemical investigations performed were CBC (haemoglobin, TLC, platelet count,
MCV) using Beckman Coulter DxH 800 (Beckman Coulter, Brea, USA), fasting lipid profile (serum
cholesterol, triglycerides, HDL, VLDL, LDL), troponin I, and blood sugar level (fasting, postprandial) using
Architect ¢8000 equipment (Abbott, Illinois, USA), glycosylated haemoglobin Alc (HbAlc) using Bio-Rad D-
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10 instrument (Bio-Rad Laboratories), and CK-MB: Dimensions EXL 200 Integrated Chemistry System
(Siemens healthineers, Erlangen, Germany).

Radiological investigations

Radiological investigations performed were 2D-echocardiography (Philips EPIQ 7C, Philips, Amsterdam,
Netherlands) and percutaneous coronary interventions (angiography/angioplasty) (Philips Allura Centron,
Philips, Amsterdam, Netherlands).

Diagnostic criteria

The diagnosis was determined after carefully examining the clinical picture and pertinent

investigations. Positive ECGs had two or more contiguous leads with ST elevations or depression >0.1mv or
T wave inversion >0.2mv. Negative ECGs included those that are ambiguous or unexpected, such as left
bundle branch block paced rhythm and sustained ST elevation after acute myocardial infarction. A positive
angiogram was defined as stenosis >70% diameter reduction in any major epicardial vessel. Cardiac troponin
I>10 ng/ml was considered positive. IMA values > 78.1 U/ Ml were considered positive for cardiac

ischemia. There is no gold standard for myocardial ischemia, so IMA results were compared with the ‘FINAL
HOSPITAL DIAGNOSIS’, representing the ‘GOLD STANDARD’ for the study.

Statistical methods

Statistical analysis was conducted using Microsoft Excel (Microsoft 365, Microsoft Corporation, Redmond,
USA) and IBM SPSS Statistics for Windows, Version 27 (Released 2020; IBM Corp., Armonk, New York, United
States). Quantitative data were presented as median (IQR) since the data were skewed. Normality was
checked using the Kolmogorov-Smirnov test. As the data were non-normal and data distribution was widely
spread, the Mann-Whitney U test was performed for comparison between case and control groups. For all

the tests, a p-value of <0.05 (two-tailed) was considered statistically significant.

Results

A total of 100 patients (50 cases and 50 controls) were enrolled in the study. Cases were older as compared to
controls (mean age 60 vs.46 years). Of the total 100 patients, 66% were males and there were an equal
number of male (33 each) and female (17 each) participants in both groups. A higher percentage of cases

had typical chest pain as compared to controls (76% vs 28%). Seven (14%) of the cases and only five (10%)
patients from the control group had a history of coronary artery disease (CAD). The most frequently
observed risk factor among cases and control was hypertension (66% and 46% respectively). All other risk
factors were found to be associated more with cases than the control group (Table 7).
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Cases (n=50) Controls (n=50)
Baseline Characteristics
Age (years) 60.5 (36 — 82) 46.0 (30 - 69)
Male (%) 33 (66%) 33 (66%)
Chest pain:
Atypical 12 (24%) 36 (72%)
Typical 38 (76%) 14 (28%)
Risk factors:
Hypertension 33 (66%) 23 (46%)
Diabetes 23 (46%) 8 (16%)
Smoking 22 (44%) 17 (34%)
Alcoholism 19 (38%) 11 (22%)
History of COVID-19 18 (36%) 7 (14%)
Obesity 17 (34%) 11 (22%)
Thyroid disorder 8 (16%) 9 (18%)
Others 10 (20%) 9 (18%)

TABLE 1: General characteristics of the patients (n=100)

Values displayed are median (min-max) for age and categorical variables are expressed as N (%)

ECG diagnosis revealed the presence of NSTEMI (44%) and STEMI (52%) in cases, while 76% of controls had
normal ECG. Among cases, 70% had regional wall motion abnormalities (RWMA)+ and in controls 8% had
RWMA+. Out of 50 cases, 48 cases underwent coronary angiography. The majority (60.4%) had double vessel
disease (LAD+LCX was the most frequently affected vessel).

Among cases (n=50), 32 (64%) had IMA positive, 15 (30%) had CK-MB positive, and 18 (36%) had Trop I
positive results. All 50 controls also underwent IMA, CK-MB, and Trop I tests, but all three test results were
negative. Among controls, gastroesophageal reflux disease (GERD) was the most common cause of chest
pain followed by costochondritis and pneumonia.

The IMA value was significantly higher in cases as compared to controls. (77.8 vs 21.1 U/MI). Cases also had
significantly higher circulating glucose values (fasting, PP1, PP2) and HbA1C values. All lipid profile
parameters, except HDL, were significantly higher in cases as compared to controls (Table 2).
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Parameters Cases Controls p-value
IMA U/MI 77.8 (£17.2) 21.1 (£11.8) <0.001*
BSL-F mg/d| 137.0 (¢55.5) 100.9 (+12.6) 0.001*
BSL-PP1 mg/dl 208.0 (+84.7) 146.8 (+30.8) <0.001*
BSL-PP2 mg/dl 208.3 (+74.3) 150.1 (+47.2) <0.001*
HbA1c % 7.5 (+2.4) 6.0 (+0.7) <0.001*
Total cholesterol mg/dl 177.7 (¥29.6) 148.6 (+26.6) <0.001*
Triglycerides mg/dl 146.9 (+53.8) 124.9 (¢50.9) <0.001*
HDL mg/dl 44.3 (£8.1) 44.5 (+6.1) 0.9
VLDL mg/dl 17.0 (x4.1) 13.2 (¢3.3) <0.001*
LDL mg/d! 116.2 (¢26.7) 90.4 (£22.5) <0.001*

TABLE 2: Biochemical parameters of cases and controls

Values displayed are mean (+SD); Mann Whitney U test. p < 0.05; statistically significant*

IMA: Ischemia-modified albumin, BSL-F: blood sugar level-fasting, BSL-PP1: blood sugar level postprandial 1, BSL-PP2: blood sugar level postprandial 2,
HbA1c: glycosylated haemoglobin A1c, HDL: high-density lipoprotein, VLDL: very-low-density lipoprotein, LDL: low-density lipoprotein

Table 3 shows the ECG diagnosis of cases. Only 4% had normal ECG, 44% had NSTEMI, and 52% had STEMI

on ECG.
Diagnosis Frequency Percent
STEMI 26 52
NSTEMI 22 44
Normal 2 4

TABLE 3: ECG diagnosis among cases (n=50)

Data presented as n %

STEMI: ST elevation myocardial infarction; NSTEMI: non-ST elevation myocardial infarction

Figures I, 2 show the diagnostic test findings in relation to chest pain among cases. Among cases, who had
typical chest pain (n=38), 47.4% had NSTEMI, 52.6% had STEMI, 71.7% had RMWA+ on 2D-Echo, 63.2% had
IMA positive, 28.9% had CK-MB positive, 28.9% had Trop I positive, and 92.1% had significant CAD.
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Diagnostic test findings in relation to chest pain among
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FIGURE 1: Diagnostic test findings in relation to chest pain (typical/

atypical) among cases (n=50)

NSTEMI: Non-ST elevation myocardial infarction; STEMI: ST elevation myocardial infarction; RWMA: regional

wall motion abnormality; ECG: electrocardiogram; 2D-ECHO: 2D- echocardiography; CKMB: creatine kinase MB;

CAG: coronary angiogram
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FIGURE 2: Diagnostic test findings in relation to significant CAD among

cases (n=44)

CKMB

TROP I

ECG: Electrocardiogram, 2D ECHO: 2D echocardiography, IMA: ischemia-modified albumin, CKMB: creatine

kinase MB, TROP I: troponin I, CAD: coronary artery disease

Table 4 shows the sensitivity and specificity of diagnostic tests in relation to CAG findings.
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Test TP FP FN TN Diagnostic Accuracy Sensitivity Specificity PPV NPV
ECG 43 12 7 38 81% 86% 76% 78%  84%
2D Echocardiography 35 4 15 46 81% 70% 92% 90%  75%
IMA 32 0 18 50 82% 64% 100% 100% 74%
CK-MB 15 0 35 50 65% 30% 100% 100% 59%
Troponin | 18 0 32 50 68% 36% 100% 100% 61%
ECG+IMA (any one +) 45 12 5 38 83% 90% 76% 79%  88%
2D Echocardiography+IMA (any one +) 39 4 11 46 85% 78% 92% 91%  81%
ECG+2D Echocardiography+IMA (any one +) 45 12 5 38 83% 90% 76% 79%  88%

TABLE 4: Sensitivity and specificity of diagnostic tests with relation to CAG findings

Data presented as a percentage. TP: True positive, FP: false positive; FN: false negative; TN: true negative; PPV: positive predictive value; NPV: negative
predictive value; IMA: ischemia-modified albumin; CK-MB: creatinine kinase-MB; ECG: electrocardiography

A combination of ECG+IMA and ECG+IMA+2D-ECHO has the highest sensitivity (90 %) with 79% positive
predictive value in the diagnosis of ACS within three hours of the onset of chest pain. However, ECG is
equally sensitive (86% sensitivity, 78% positive predictive value). IMA alone has 64% sensitivity with 82%
diagnostic accuracy and 100% positive predictive value. Among the biomarkers used, the diagnostic accuracy
of IMA was the highest and better than troponin I and CK-MB.

Discussion

We studied 100 subjects (50 cases), presenting in the ED with chest pain typically indicative of angina
pectoris or angina-like chest pain (non-cardiac chest pain). Patients who presented within three hours of the
onset of chest pain were included in the study. Controls with non-cardiac causes of chest pain were included
in the study for comparative analysis.

In this study, cases were older as compared to controls and the majority, 34% were between 51 and 60 years
of age. In the study conducted by Sahin et al., patients were between the ages of 62 and 79 [6]. The majority
of the cases were males in the current study. In both groups, there were an equal number of male (33 each)
and female (17 each) participants. Sarma et al. in their study also reported higher proportions of males [7].

Among cases, the majority (76%) had typical chest pain, and 24% had atypical chest pain. Among controls,
only 28% had typical chest pain. It was discovered that atypical presentations occur greater often in
individuals with non-ST-elevations ACS than in those with ST-elevation myocardial infarctions. Both
women and men of advanced age often have atypical symptoms. Eighty-three percent of the patients in the
research by El-Menyar et al. had conventional chest pains, whereas just 6% had atypical chest pains.
Patients who presented with typical, atypical chest pains and dyspnea had death rates of 3%, 2.5% and 6%,
respectively [8]. In the current study, 14% of cases and 10% of controls had CAD without overt heart disease.
According to research by Wahrenberg et al., 4.7% of the 28,188 individuals developed ACS. In all,

8.2% and 32.4% of participants had a family history of early and ever-occurring CAD, respectively [9]. Jena
et al. reported in the study of 50 cases of acute ischemic stroke, equal percentages of cases had diabetes and
hypertension but a higher percentage of diabetics in the control group [10].

In the current study, only 4% of cases had normal ECG, 44% had NSTEMI, and 52% had STEMI on ECG.
Several investigations have utilised wider criteria for ACS than the WHO criterion for myocardial

infarctions and have chosen individuals having normal or non-diagnostic ECGs [11]. The results demonstrate
that there were fewer diagnostically helpful clinical signs in individuals having a normal or non-diagnostic
ECG, no significant comorbidity, and no evident alternative source for these symptoms [12].

In our study, out of 50 cases who underwent IMA, CK-MB and Troponin I tests, 32 (64%) had IMA positive,15
(30%) had CK-MB positive, and 18 (36%) had Trop I positive results. In a study by Collinson et al., among
subjects (n=538), IMA or cardiac troponin was found to be raised in the admission sample of all patients with
a final diagnosis of acute myocardial infarction (AMI) (n=37). IMA alone was elevated in 2/37, Troponin
alone in 19/37, and both were elevated in 16/37 subjects. In 173/501 patients in whom AMI was excluded
both tests were found to be negative and in the non-AMI group, 22 patients had elevated IMA and cardiac
troponin, both in the initial sample, suggesting AMI [13].
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Out of 50 cases, 48 underwent coronary angiography in the present study. The majority 60.4% had double
vessel disease (DVD), among whom, LAD+LCX was the most frequent (22.9%) affected vessels. This is in
contrast with the studies conducted by Swain et al. and Dave et al., where authors have reported CAD
patients’ high prevalence of single vessel disease (SVD) (68.7%) and triple vessel disease (TVD) (39.6%)
respectively in their studies [14,15]. Swain et al. concluded that in young patients of CAD, SVD was
predominantly in the STEMI group and TVD was predominantly seen in the NSTEMI/UA group.

Out of 50 controls in our study, the majority (n=30) had GERD as a cause of chest pain. Similarly, in a small
sample of non-cardiac chest pain patients, Stahl et al. found that 61.5% of the subjects had GERD-related
symptoms [16].

Findings from this study are in line with the study conducted by Kountana et al. in 33 patients (mean age
59.8+10.8 years; 28 men). The research comprised of patients who presented to the ED with severe chest
pains lasting three hours indicative of an ACS having normal or non-diagnostic electrocardiograms and CK-
MB and troponin values within the normal range. The authors concluded that serum IMA levels seem to be a
valuable tool for excluding unstable angina in individuals having acute chest pains who report to the
emergency room. Furthermore, IMA was found to have a negative predictive value (NPV) equivalent to
echocardiography [17].

The current study has reported the sensitivity of IMA to be 64%, with a specificity of 100%, which is
comparable with other studies [18-22]. We also reported that a combination of ECG+IMA and ECG+IMA+2D-
ECHO has the highest sensitivity in the diagnosis of ACS within three hours of the onset of chest pain.
However, ECG is equally sensitive.

Our study has the limitations of a small sample size and patient enrollment from a single tertiary care
centre. Thus, further study with a larger sample size is required to generalise the study findings for the
population at large.

Conclusions

Time is crucial in the management of ACS and subsequent fatality can be markedly improved with quick
confirmation of ACS and treatment as per guidelines. Hence, cardiac biomarkers play an important role in
early confirmation of ACS. Cardiac Troponin I and CK-MB at times are found unreliable as they don't rise
within three hours of onset of symptoms and thus new biomarkers with higher sensitivity and specificity
must be identified to help us in prompt and early diagnosis. As found in our study, among the biomarkers
used, the diagnostic accuracy of IMA was the highest and better than cardiac Troponin I and CKMB.
Although ECG is the preferred diagnostic tool for diagnosing acute coronary syndrome (STEMI, NSTEMI and
unstable angina) in patients presenting within three hours of the onset of chest pain, a confirmation can be
done with the help of novel cardiac biomarkers and investigations like serum IMA levels and further
treatment can be initiated.

Appendices
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CONSENT FORM

DR. D.Y. PATIL MEDICAL COLLEGE, HOSPITAL AND RESEARCH CENTRE,

Pimpri, Pune

I, , Age years, Gender M/F hereby give my consent to
participate in the study titled “A COMPARATIVE STUDY OF EFFICACY OF ISCHEMIA
MODIFIED ALBUMIN-A NOVEL BIOMARKER IN THE EARLY DIAGNOSIS OF
ACUTE CORONARY SYNDROME".

Date: Signature of Patient:

Witnessed by: Name of Patient:

Place: - Pimpri, Pune

FIGURE 3: Consent form

DEMOGRAPHICS
NAME

AGE

SEX

ADDRESS
OCCUPATION
MOBILE NUMBER
DATE OF ADMISSION

DATE OF DISCHARGE
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IPD NUMBER

PRN NUMBER

CHIEF COMPLAINTS

HISTORY OF PRESENTING ILLNESS

MEDICAL HISTORY YES NO
HYPERTENSION
DIABETES MELLITUS

THYROID DISORDER

PERSONAL HISTORY YES NO
SMOKING

ALCOHOL

TOBACCO

DIET YES NO
VEGITARIAN

NON-VEGITARIAN

GENERAL EXAMINATION
TEMPERATURE

PULSE

BLOOD PRESSURE

RESPIRATORY RATE

SYSTEMIC EXAMINATION
CARDIOVASCULAR EXAMINATION
RESPIRATORY SYSTEM
GASTROINTESTINAL SYSTEM

CENTRAL NERVOUS SYSTEM

INVESTIGATIONS

ECG

2D- ECHOCARDIOGRAPHY
CK-MB

TROPONIN |

ISCHEMIA MODIFIED ALBUMIN
CORONARY ANGIOGRAM

TIMI SCORE
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GRACE SCORE

BLOOD SUGAR LEVEL-FASTING
BLOOD SUGAR LEVEL-POSTPRANDIAL
HbA1c

UREA

CREATININE

BILIRUBIN TOTAL

BILIRUBIN CONJUGATED

ALANINE TRANSAMINASE
ASPARTATE TRANSAMINASE
ALKALINE PHOSPHATASE

TOTAL CHOLESTEROL
TRIGLYCERIDES

HIGH DENSITY LIPOPROTEIN
VERY LOW DENSITY LIPOPROTEIN

HIGH DENSITY LIPOPROTEIN

TABLE 5: Pro forma

CK-MB: CREATINE KINASE MB, HbA1c: GLYCOSYLATED HEMOGLOBIN A1c

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Research & Recognition
Committee under Faculty of Medicine issued approval IESC/PGS/2020/19. Ref No. DPU/R&R
(M)/436/19/2021 To, Dr Pranav Gopal Jawade, Department of Medicine, Dr DY Patil Medical College,
Hospital & Research Centre, Pimpri, Pune-411008 Sub: Approval of the topics of the dissertation of MD/MS
students -2020/2021 batch Ref: Meeting of Research and Recognition Committee under the Faculty of
Medicine held on 7th May 2021 With reference to the above, we are pleased to inform you that the Research
and Recognition Committee under the Faculty of Medicine, in its meeting held on 7th May 2021 has
approved the topic of your dissertation. The details are as follows: Research Protocol No: IESC/PGS/2020/19
Specialisation: Medicine Guide: Dr Amit Palange Topic: A comparative study of efficacy of Ischemia
Modified Albumin-A novel biomarker in the early diagnosis of Acute Coronary Syndrome. Animal subjects:
All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

Dr. Vinayak Sharma helped us with statistics. We would like to thank the CCL team at Dr. D.Y. Patil Medical
College, Hospital and Research Centre for their unwavering support. Mrs. Madhura Gandhi helped us with
statistics. Dr. Aditi Patel and Dr. Anush Vattikuti helped us collect samples and data.

References

1. Venkatesh AK, Dai Y, Ross JS, Schuur JD, Capp R, Krumholz HM: Variation in US hospital emergency
department admission rates by clinical condition. Med Care. 2015, 53:237-44.
10.1097/MLR.0000000000000261

2.  Pitts SR, Niska RW, Xu J, Burt CW: National Hospital Ambulatory Medical Care Survey: 2006 emergency
department summary. Natl Health Stat Report. 2008, 1-38.

2023 Jawade et al. Cureus 15(8): e44357. DOI 10.7759/cureus.44357 11 0f 12


https://dx.doi.org/10.1097/MLR.0000000000000261
https://dx.doi.org/10.1097/MLR.0000000000000261
https://pubmed.ncbi.nlm.nih.gov/18958996/

Cureus

10.

15.

16.

17.

18.

19.

20.

21.

22.

Khera S, Kolte D, Gupta T, et al.: Temporal trends and sex differences in revascularization and outcomes of
ST-segment elevation myocardial infarction in younger adults in the United States. ] Am Coll Cardiol. 2015,
66:1961-72. 10.1016/j.jacc.2015.08.865

Kurapati R, Soos MP: CPK-MB. StatPearls [Internet]. StatPearls Publishing, Treasure Island (FL); 2023.
Sinha MK, Roy D, Gaze DC, Collinson PO, Kaski JC: Role of “Ischemia modified albumin”, a new biochemical
marker of myocardial ischaemia, in the early diagnosis of acute coronary syndromes. Emerg Med J. 2004,
21:29-34.

Sahin A, Turkoglu S, Tunc N, Duzenci D, Solmaz OA, Bahcecioglu IH, Yalniz M: Is ischemia-modified
albumin a reliable tool for the assessment of acute pancreatitis?. Ther Clin Risk Manag. 2018, 14:627-35.
10.2147/TCRM.S162690

Sarma AA, Braunwald E, Cannon CP, et al.: Outcomes of women compared with men after non-ST-segment
elevation acute coronary syndromes. ] Am Coll Cardiol. 2019, 74:3013-22. 10.1016/j.jacc.2019.09.065
El-Menyar A, Zubaid M, Sulaiman K, AlMahmeed W, Singh R, Alsheikh-Ali AA, Al SuwaidiJ: Atypical
presentation of acute coronary syndrome: a significant independent predictor of in-hospital mortality. |
Cardiol. 2011, 57:165-71. 10.1016/j.jjcc.2010.11.008

Wahrenberg A, Magnusson PK, Discacciati A, et al.: Family history of coronary artery disease is associated
with acute coronary syndrome in 28,188 chest pain patients. Eur Heart ] Acute Cardiovasc Care. 2020, 9:741-
7.10.1177/2048872619853521

Jena I, Nayak SR, Behera S, et al.: Evaluation of ischemia-modified albumin, oxidative stress, and
antioxidant status in acute ischemic stroke patients. ] Nat Sci Biol Med. 2017, 8:110-3.

Goodacre S, Pett P, Arnold J, et al.: Clinical diagnosis of acute coronary syndrome in patients with chest
pain and a normal or non-diagnostic electrocardiogram. Emerg Med J. 2009, 26:866-70.
10.1136/emj.2008.064428

Diercks DB, Kirk JD, Lindsell CJ, Pollack CV Jr, Hoekstra JW, Gibler WB, Hollander JE: Door-to-ECG time in
patients with chest pain presenting to the ED. Am ] Emerg Med. 2006, 24:1-7. 10.1016/j.ajem.2005.05.016
Collinson PO, Gaze DC, Bainbridge K, Morris F, Morris B, Price A, Goodacre S: Utility of admission cardiac
troponin and "Ischemia Modified Albumin" measurements for rapid evaluation and rule out of suspected
acute myocardial infarction in the emergency department. Emerg Med J. 2006, 23:256-61.
10.1136/em;j.2005.028241

Swain L, Routray PN: Demographic and clinic-angiographic profile of coronary artery disease in young
adults: a retrospective observational study. Int ] Res Med Sci. 2018, 6:2264-70. 10.18203/2320-
6012.ijrms20182428

Dave TH, Wasir HS, Prabhakaran D, et al.: Profile of coronary artery disease in Indian women: correlation of
clinical, non invasive and coronary angiographic findings. Indian Heart J. 1991, 43:25-9.

Stahl WG, Beton RR, Johnson CS, Brown CL, Waring JP: Diagnosis and treatment of patients with
gastroesophageal reflux and noncardiac chest pain. South Med J. 1994, 87:739-42.

Kountana E, Tziomalos K, Semertzidis P, et al.: Comparison of the diagnostic accuracy of ischemia-modified
albumin and echocardiography in patients with acute chest pain. Exp Clin Cardiol. 2013, 18:98-100.

Bar-Or D, Lau E, Winkler JV: A novel assay for cobalt-albumin binding and its potential as a marker for
myocardial ischemia-a preliminary report. ] Emerg Med. 2000, 19:311-5. 10.1016/50736-4679(00)00255-9
Liyan C, Jie Z, Yonghua W, Xiaozhou H: Assay of ischemia-modified albumin and C-reactive protein for
early diagnosis of acute coronary syndromes. J Clin Lab Anal. 2008, 22:45-9. 10.1002/jcla.20223
Anwaruddin S, Januzzi JL Jr, Baggish AL, Lewandrowski EL, Lewandrowski KB: Ischemia-modified albumin
improves the usefulness of standard cardiac biomarkers for the diagnosis of myocardial ischemia in the
emergency department setting. Am J Clin Pathol. 2005, 123:140-5. 10.1309/4bctg5ucymqfwblr

Pan SM, Tong CY, Lin Q, Yao CL, Zhao J, Deng Z: Ischemia-modified albumin measured with ultra-filtration
assay in early diagnosis of acute coronary syndrome. World ] Emerg Med. 2010, 1:37-40.

Chawla R, Goyal N, Calton R, Goyal S: Ischemia modified albumin: a novel marker for acute coronary
syndrome. Indian J Clin Biochem. 2006, 21:77-82. 10.1007/BF02913070

2023 Jawade et al. Cureus 15(8): €44357. DOI 10.7759/cureus.44357

12 0f 12


https://dx.doi.org/10.1016/j.jacc.2015.08.865
https://dx.doi.org/10.1016/j.jacc.2015.08.865
https://www.ncbi.nlm.nih.gov/books/NBK557591/
https://heart.bmj.com/content/90/6/644
https://dx.doi.org/10.2147/TCRM.S162690
https://dx.doi.org/10.2147/TCRM.S162690
https://dx.doi.org/10.1016/j.jacc.2019.09.065
https://dx.doi.org/10.1016/j.jacc.2019.09.065
https://dx.doi.org/10.1016/j.jjcc.2010.11.008
https://dx.doi.org/10.1016/j.jjcc.2010.11.008
https://dx.doi.org/10.1177/2048872619853521
https://dx.doi.org/10.1177/2048872619853521
https://pubmed.ncbi.nlm.nih.gov/28250685/
https://dx.doi.org/10.1136/emj.2008.064428
https://dx.doi.org/10.1136/emj.2008.064428
https://dx.doi.org/10.1016/j.ajem.2005.05.016
https://dx.doi.org/10.1016/j.ajem.2005.05.016
https://dx.doi.org/10.1136/emj.2005.028241
https://dx.doi.org/10.1136/emj.2005.028241
https://dx.doi.org/10.18203/2320-6012.ijrms20182428
https://dx.doi.org/10.18203/2320-6012.ijrms20182428
https://europepmc.org/article/med/1894297
https://europepmc.org/article/MED/8023208
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3718584/
https://dx.doi.org/10.1016/S0736-4679(00)00255-9
https://dx.doi.org/10.1016/S0736-4679(00)00255-9
https://dx.doi.org/10.1002/jcla.20223
https://dx.doi.org/10.1002/jcla.20223
https://dx.doi.org/10.1309/4bctg5ucymqfwblr
https://dx.doi.org/10.1309/4bctg5ucymqfwblr
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4129763/
https://dx.doi.org/10.1007/BF02913070
https://dx.doi.org/10.1007/BF02913070

	A Comparative Study of Ischemia-Modified Albumin: A Promising Biomarker for Early Detection of Acute Coronary Syndrome (ACS)
	Abstract
	Introduction
	Methods
	Results
	Conclusions

	Introduction
	Materials And Methods
	Haematological and biochemical investigations
	Radiological investigations
	Diagnostic criteria
	Statistical methods

	Results
	TABLE 1: General characteristics of the patients (n=100)
	TABLE 2: Biochemical parameters of cases and controls
	TABLE 3: ECG diagnosis among cases (n=50)
	FIGURE 1: Diagnostic test findings in relation to chest pain (typical/ atypical) among cases (n=50)
	FIGURE 2: Diagnostic test findings in relation to significant CAD among cases (n=44)
	TABLE 4: Sensitivity and specificity of diagnostic tests with relation to CAG findings

	Discussion
	Conclusions
	Appendices
	FIGURE 3: Consent form
	TABLE 5: Pro forma

	Additional Information
	Disclosures
	Acknowledgements

	References


