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Abstract Cardiac markers are used to evaluate functions
of heart. However, there are no satisfactory cardiac
biomarkers for the diagnosis of acute myocardial infarction
(AMI) within 4 h of onset of chest pain. Among novel
cardiac markers, glycogen phosphorylase BB (GPBB) is of
particular interest as it is increased in the early hours after
AMI. The present study was conducted with the objective
to find out the sensitivity and specificity of GPBB over
other cardiac markers i.e. myoglobin and CKMB in
patients of AMI within 4 h after the onset of chest pain.
The study includes 100 AMI patients and 100 normal
healthy individuals as controls. In all the cases and con-
trols, serum GPBB and myoglobin concentrations were
measured by ELISA where as CK-MB was measured by
diagnostic kit supplied by ERBA. The sensitivity and
specificity of glycogen phosphorylase BB (GPBB) were
greater than CK-MB and myoglobin in patients of AMI
within 4 h after the onset of chest pain. Hence, glycogen
phosphorylase BB (GPBB) can be used as additional bio-
marker for the early diagnosis of AMI.
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Introduction

Acute myocardial infarction (AMI) is the significant cause of
morbidity and mortality worldwide [1]. It is more commonly
known as heart attack, is a common presentation of ischemic
heart disease or coronary artery disease. It is a medical
condition that occurs when a coronary artery is severely
blocked by vulnerable plaque and as a result of that, there is a
significant reduction in the blood supply [2]. The mortality
rate of myocardial infarction is approximately 30% and for
every 1 in 25 patients who survive the initial hospitalization,
dies in the first year after AMI. Indians are four time more
prone to AMI as compared to the people of other countries
due to a combination of the genetic and lifestyle factors that
promote metabolic dysfunction [3].

Chest pain is one of the commonest complaints among
patients presenting to cardiology department [4]. By
accurately ruling out chest pain of cardiac origin, 40% of
patients presenting with acute chest pain could be spared
from the risks and costs of unnecessary hospital admission
and more invasive cardiac testing [5]. Early accurate
diagnosis and treatment of acute myocardial infarction can
reduce the mortality and morbidity. Majority of deaths due
to AMI occur during the first hour after the onset of
symptoms. If AMI cases are diagnosed and treated effec-
tively during the first hour after the onset of symptoms, the
mortality can be reduced from 9 to 3% but if delayed,
mortality can be 5 times higher [6]. However, there are no
reliable tests available for the diagnosis of AMI in the early
hours after the onset of symptoms. Electrocardiographic
(ECG) has only 50-60% sensitivity for the diagnosis of
myocardial necrosis [7]. Myoglobin which appears in the
blood within 2 h after myocardial infarction lacks speci-
ficity [5]. Similarly, CKMB starts to rise within 3-5 h after
onset of AMI and lack sensitivity [8].
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Glycogen phosphorylase BB, a new cardiac marker
has been discussed in recent year as a potentially useful
biomarker in the early detection of ischemia [9, 10].
GPBB is a fundamental enzyme in the regulation of
carbohydrate metabolism by mobilization of glycogen.
Three different isoenzymes of glycogen phosphorylase
(GP) exist; GPMM (present in muscles), GPLL (liver)
and GPBB (brain and heart muscles) [11]. Glycogen
phosphorylase-BB appears to be released into the cir-
culation 2—4 h after myocardial injury [12]. Hence, this
study has been aimed to find out the sensitivity and
specificity of GPBB over other cardiac markers i.e.
myoglobin and CKMB in patients of AMI within 4 h
after the onset of severe chest pain.

Materials and Methods

This study has been conducted in the Department of Bio-
chemistry and Department of Cardiology, G.R. Medical
College and J.A. Group of Hospitals, Gwalior. The study
included 200 subjects (both sex) of age group 35-75 years.
Out of them, 100 were normal healthy individuals as
controls and 100 of them were patients of AMI admitted to
the Cardiology Department of J.A. Group of Hospitals.
Each patient undergone clinical and laboratory evaluation,
which included the detailed clinical history, clinical
examination, ECG, chest X-ray, routine blood investiga-
tions and cardiac biomarkers (CK-MB and cTnT [card
test]) as a part of routine assessment and diagnosis of AMI
was made after review of all the above information by
cardiologist.

Inclusion Criteria

The patients arriving to the Cardiology Department within
4 h of onset of chest pain.

Exclusion Criteria

The patients arriving to hospital after 4 h of onset of chest
pain, those with diabetes mellitus, chronic muscle disease,
renal disease, liver disease, recent surgery, implanted
pacemaker, autoimmune disease and arthritis.

This study has been approved by the Institutional Ethical
Clearance Committee and written informed consent was
obtained from all the study participants.

About 5 ml of venous blood sample was taken from
AMI cases (within 4 h of chest pain) and controls under all
aseptic precautions. Serum was separated and kept at —20°
C until the analysis was carried out. GPBB and myoglobin
were measured by ELISA whereas CKMB was measured
by the diagnostic kit supplied by ERBA.

Statistical Analysis

Data are presented as mean + standard deviation. The
statistical differences between cases and controls were
determined by student independent sample ¢ test. Data
analyses were performed with the Statistical Package for
the Social Sciences, version 21.0 (SPSS, Chicago, Illinois,
USA). Sensitivity, specificity, positive and negative pre-
dictive values were calculated and receiver operating
characteristic (ROC) curve analysis was performed with
the help of StatsDirect 3.

Results

A total of 200 subjects were included in this study. Of these,
100 were cases of AMI and rest 100 were controls. Figure 1
shows the mean levels of GPBB and myoglobin in AMI and
control subjects. Figure 2 shows the mean levels of CKMB
in AMI and control subjects. The mean levels of cardiac
markers GPBB, myoglobin and CKMB activity were higher
in AMI cases when compared to that of controls and were
statistically significant at p < 0.001. Table 1 shows sensi-
tivity, specificity, positive predictive value (PPV) and neg-
ative predictive value (NPV) of GPBB which were greater
than myoglobin and CKMB. Figures 3,4, 5 show ROC curve
analysis of GPBB, myoglobin, CKMB having area under the
curve (AUC) 0.993, 0.964 and 0.691 respectively.

Discussion

AMI is the major cause of mortality and long-term mor-
bidity in the modern world [13]. Myocardial ischemia
results from the reduction of coronary flow to such an
extent that supply of oxygen to the myocardium does not
meet the oxygen demand of myocardial tissue. When this
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Fig. 1 Shows the mean levels of GPBB and myoglobin in AMI and
control subjects
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Fig. 2 Shows the mean levels of CKMB in AMI and control subjects

ischemia is prolonged and irreversible, then myocardial
cell death and necrosis occur which is defined as myocar-
dial infarction [14]. Early and correct diagnosis of AMI is
of utmost important to enable the immediate and intensified
treatment which consequently reduces the mortality [13].
Although CKMB, myoglobin and cardiac troponin start to
rise early after the onset of AMI, lacks sensitivity and
specificity.

In the recent years, several alternative markers like
ischemia modified albumin [15], heart fatty acid binding
protein [16] and GPBB [17] have been analyzed for the
early diagnosis of myocardial ischemia. GPBB, which is
bound to glycogen in sarcoplasmic reticulum, catalyzes the
first step of glycogenolysis after activation, which involves
the separation of glucose-1-phosphate from glycogen [18].
During myocardial ischemia, GPBB is activated and causes
increase in glycogen degradation. GPBB isoenzyme is
released into bloodstream via the T-tubules system with the
peak value within the first 4 h after the onset of chest pain
[10, 18]. The early release of GPBB into the blood is a
common result of the combination of escalated
glycogenolysis and increased permeability of cell mem-
branes which is typical for myocardial ischemia and
necrosis [19-21].

In our study, mean levels of cardiac markers GPBB,
myoglobin and CKMB were higher in AMI cases when
compared to that of healthy controls and were statistically
significant at p < 0.001 (Figs. 1 and 2). In this study, we
also found that GPBB was the most sensitive and specific
biomarker to detect myocardial infarction when compared

Table 1 Showing sensitivity,

specificity, PPV and NPV of Parameters Cut off Sensitivity (%) Specificity (%) PPV (%) NPV (%)
cardiac markers within 4 h of GPBB >19 9 99 943 903
onset of AMI .
Myoglobin >92 90 85 85.7 89.4
CKMB >25 30 86 68.1 55.1

GPBB glycogen phosphorylase BB, CKMB creatine kinase-MB, PPV positive predictive value, NPV

negative predictive value

Fig. 3 The ROC curve analysis
of GPBB within 4 h of onset of
acute myocardial infarction

0.8

0.6

Sensitivity

0.4

0.2

0.0 ¥
0‘) GPBB

@ Springer

0.2

0.4 0.6 0.8

1-Specificity



Ind J Clin Biochem (July-Sept 2018) 33(3):356-360

Fig. 4 The ROC curve analysis
of myoglobin within 4 h of
onset of acute myocardial
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to myoglobin and CKMB at the first 4 h (Table 1). Rab-
itzsch et al. [12] and Cubranic et al. [22] also reported the
highest sensitivity of GPBB in the early hours of chest
pain. Myoglobin which appears in the blood early after
AMI lacks specificity because it also increases in other
muscular disorders and cannot be distinguished from that
released from heart [4]. Moreover, the sensitivity and
specificity of myoglobin in our study found to be less than

1-Specificity

GPBB (Table 1). CKMB though increased in AMI within
4 h of chest pain, had low sensitivity and specificity
(Table 1) as compared to GPBB and myoglobin. Also,
ROC curve analysis showed GPBB had the highest area
under curve followed by myoglobin and CKMB. This
study has been conducted for the first time in Madhya
Pradesh of India. Hence, further studies with adequate
sample size are needed to accept the concept.
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