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Association of Serum Folate and Troponin-I Levels in Acute Myocardial
Infarction among Type 2 Diabetic Patients
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ABSTRACT

Acute myocardial infarction (AMI) is a major cause of death and loss of quality of life worldwide.
Folate deficiency is an emerging risk factor for AMI. This case-control study was conducted in
the Department of Biochemistry and Molecular Biology of Bangladesh Institute of Research and
Rehabilitation in Diabetes, Endocrine and Metabolic Disorders (BIRDEM) Hospital, Dhaka,
Bangladesh, between July 2021 and June 2022, to determine the possible correlation between serum
folate and troponin-I levels in acute myocardial infarction among type 2 diabetic patients. A total 80
type 2 diabetes mellitus (DM) patients were included in the study: 40 patients with acute myocardial
infarction (AMI) were in group-I (case) and 40 patients without AMI were in group-II (control). We
adopted a convenient sampling technique. After 8-12 hours fasting blood specimens were collected
from study participants to estimate serum troponin-I, folate, fasting blood glucose and HbA C
levels. Serum folate level was significantly lower in group-I compared to group-1I (3.87+3.17ng/
ml vs. 8.19+3.07ng/ml; P<0.01), while serum troponin-I level was significantly higher in group-I
than that of group-II (3035.82+728.16pc/ml vs. 7.58+3.19pc/ml; P<0.01). Regarding glycaemic
status, fasting blood glucose (FBG) level was found significantly higher in group-I than that of
group-II (10.17+3.56mmol/L vs. 8.64+2.28mmol/L; P<0.01), while HbA1C was also observed
significantly higher in group-I compared to group-1I (9.81+4.28% vs. 8.45+£1.92%; P<0.01). A
significant negative correlation was found between serum folate and troponin-I level (r=0.301;
P<0.01). Multiple logistic regression also showed a significant negative association of folate with
troponin-I level (P<0.001) To conclude, serum folate level is decreased in AMI in diabetic patients
compared to diabetic patients without AMI. Therefore, early detection of serum folate level helps
to prevent of AMI and its recurrence in Type 2 diabetic patients.
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INTRODUCTION is the leading cause of mortality in Bangladesh?.
Myocardial infarction is one of the most common

leading causes of death in the developed world. formof C\_/D and World h.ealth organization
The prevalence of the disease approaches three forecast an increase of 11% in CVD by 2030".
million people worldwide'. South Asians have Traditionally there are some conventional risk
a higher incidence rate compared to western  factors for CAD such as increasing age, male sex,
populations®. Coronary artery disease is an  positive family history, hypertension, smoking,
increasingly important public health problem and  obesity, dyslipidemia, metabolic syndrome,

Acute myocardial infarction (AMI) is one of the
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diabetes, lack of exercise®. The Kuopia ischemic
heart disease risk factor study (KIHD) showed
that dietary intake of folate is associated with
a significantly reduced risk of acute coronary
events®. Folic acid is the parent compound of a
family of folate. Human cannot synthesize folic
acid; therefore, they have to rely on dietary intake
for sufficient levels of this vitamin’. Folic acid
reduces atherosclerosis and improves endothelial
dysfunction. Folic acid also reduces the chemokine
response in the endothelial cells which is initiated
by homocysteine. This chemokine response
initiates the process of atherosclerosis. Poor diet
quality is strongly associated with elevated risk of
cardiovascular disease morbidity and mortality®.
Folic acid deficiency below 5.5 ng/ml leads to
increase in levels of homocysteine. Homocysteine
is an important endothelial aggression factor,
which play an important role in the aetiology of
atherosclerotic plaque formation®'°. However,
there is a limited study of serum folate levels in
our country especially in diabetic patients with
coronary disease like acute myocardial infarction
(AMI). The aim of this study is to investigate the
possible correlation of between serum folate level
and troponin-I levels in type 2 diabetic patients
with AMI in a tertiary level hospital in Dhaka,
Bangladesh.

METHODS

This case-control study was conducted in the
Department of Biochemistry and Molecular
Biology of Bangladesh Institute of Research
and Rehabilitation in Diabetes, Endocrine and
Metabolic Disorders (BIRDEM) Hospital, Dhaka,
Bangladesh, from July 2021 to June 2022. A
total of 80 type 2 diabetic patients were selected
according to inclusion criteria from the coronary
care unit (CCU) and outpatient department
(OPD) of Bangladesh Institute of Research
and Rehabilitation in Diabetes, Endocrine and
Metabolic Disorders (BIRDEM) Hospital, Dhaka,
Bangladesh. A total 80 type 2 diabetes mellitus
(DM) patients were included in the study: 40
patients with acute myocardial infarction (AMI)
were in group-I (case) and 40 patients without
AMI were in group-II (control). Exclusion
criteria were hypothyroidism, malignancy, stroke
and genetic disease. Patients taking folic acid
supplementation and anticonvulsant therapy were
also excluded.

In the data collection sheet, the items included
were patients’ general (demographic) information,
personal history, physical parameters, i.e., height
in meters, weight in kg, BMI, temperature, pulse,
systolic and diastolic blood pressure (in mm of
Hg) and results of biochemical tests (e.g., serum
troponin-I, serum folate, plasma glucose, and
HbA1c). Baseline and prognostic ECG were done
and recorded. With all aseptic precautions fasting
venous blood was collected from each patient.
Blood was centrifuged at 2500-3000 rpm for 5-10
min. Then blood was separated into two layers,
the upper layer called serum and the lower layer
consists of formed elements. Then the serum was
stored frozen at —40 C°in small aliquots until
analysis in the laboratory of BIRDEM Hospital.
The troponin kit reagent used in this study has
a cut-off value of 0.30 ng/ml for diagnosis of
acute myocardial infarction. Diagnostic cut-off
value for raised troponin indicating myocardial
infarction were set at 2pug or higher (according
to the ACC/AHA guidelines).! Serum troponin-I,
serum folate, plasma glucose (fasting) and
HbAlc levels were measured using Time-
resolved Fluorescence Immunoassay Autonalyzer
(Bioscience Axceed P200; made in China). ECG
was done by using Fukuda Denshi-FX-2111 EKG
Machine (made in Japan).

Collected data were screened through editing,
coding, and final verification. Data analysis was
performed by using Statistical Package for Social
Sciences (SPSS) version 26.0 for Windows
(SPSS Inc., Chicago, Illinois, USA). Data was
expressed as mean+SD. Comparison between the
groups was done using unpaired Student’s t-test.
P-value <0.05 was considered as statistically
significant. Correlation between serum folate and
troponin-I levels was determined using Pearson’s
correlation test. Moreover, multiple logistic
regression analysis was done.

RESULTS

Our study showed that serum folate levels
were 3.87+3.17 ng/ml and 8.1943.07 ng/ml in
group-I and group-II respectively; folate level
was significantly lower in group-I compared to
group-II patients (P<0.001). Serum troponin-I
levels were found 3035.82+728.16 pc/ml
and 7.584+3.19 pc/ml in group-l and group-II
respectively; troponin-I level was significantly
higher in group-I compared to group-II patients
(P<0.001) (Table-1). Fasting blood glucose
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(FBG) levels were found 10.17+3.56 mmol/L
and 8.64+2.28 mmol/L, while HbA1C were
observed 9.81+4.28% and 8.45+1.92% in
group-1 and group-II respectively. Both FBG and
HbAIC values were found significantly higher
significant in group-I as compared to glycaemic
status of group-II patients (P<0.001 and P<0.01
respectively) (Table 2). Pearson correlation
coefficient showed a significant negative
correlation between serum folate and troponin-I
levels (r=—0.301; P<0.01) (Figure 1). Multiple
logistic regression also showed a significant
negative association of folate with troponin-I
level (P<0.001) (Table 3).

Table 1: Comparison of serum folate and
troponin-I between two groups (N=80)

Group-I
Case
(n=40)
Meanz SD

Group-Il
Control
(n=40)

Meant SD

Variables P-value

Serum Folate

) 3.87+3.17

8.19+3.07  <0.001%

Serum Troponin-I

3035.824728.16
(pg/ml)

7.5843.19  <0.001%

P-value reached from unpaired Student’s t-test;
S=significant.

Table 2: Comparison of glycaemic status between
two groups (N=80)

Group |
Case
(n=40)
Meanz SD

Group Il

Control

(n=40)
Meant SD

Variables P-value

Fasting Blood

Glucose (mmol/L) 10.17+3.56

8.64+2.28 <0.001%

HbA C (%) 9.81+4.28 8.45+1.92 <0.01%

P-value reached from unpaired Student’s t-test;
S=significant.

r=-0.301; p<0.01

Figure 1: Scatter plot showing a significant
negative correlation between of serum folate and
troponin-I levels (=0.301; P<0.01).

Table 3: Association of serum folate with
troponin-I levels

Variable Beta P-value 95.0% Cl

Serum Folate (ng/

ml) —1.146

<0.001  —406.37,-37.12

done;
for

Multiple logistic regression analysis
dependent variable Troponin-I; beta
standardized regression coefficient.

DISCUSSION

Acute myocardial infarction (AMI) is a dreadful
medical emergency. There are many risk factors
for myocardial infarction (MI) identified to date.
Now-a-days, serum folate deficiency has been
reported emerging risk factors for MI'2,

In our study, the mean serum folate concentration
in group-I and group-II were found 3.87+3.17 ng/
ml and 8.19+3.07 ng/ml respectively (P<0.001),
which indicated that serum folate level was
significantly lower in type 2 diabetic patients with
AMI compared to type 2 diabetic patients without
AMI. This study also showed a significant negative
correlation of folate with troponin-I levels in
AM]I, i.e., low levels of folic acid are significantly
correlated with high levels of troponin-I in AMI
patients. Similarly, Ma et al. observed serum
folate levels as 7.084+3.43 nmol/L and 12.86+5.85
nmol/L in AMI patients and controls respectively
(P<0.001), which supports our findings'.
Moreover, they showed significant correlations
of coronary artery disease (CAD) categories with
folic acid (—0.297; P<0.001), which also supports
our data’. In another study done by Nusier
& El-Dwairi reported that AMI patients were
significantly deficient in serum folate (70.95%)'.
This high prevalence of folate deficiency in AMI
patients may be due to insufficient consumption
of fresh fruits and overcooking of the vegetables.

In the current study, mean fasting blood glucose
(FBG) in group-I and group-II patients were
10.1743.56 mmol/L and 8.64+2.28 mmol/L
respectively. HbA1C values were 9.81+4.28% and
8.45%£1.92% in group-I and group-II respectively.
It was also revealed that fasting blood glucose and
HbA1C levels were significantly higher in type 2
diabetic patients with AMI compared to non-AMI
group. Similar results on glycemic status (having
association with AMI and other coronary events)
were reported in several previous studies'*!7.
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Our study limitations include small sample size
and short duration due to budget constraint.
Besides, data derived from a single-centre hardly
represents the general population. The larger
sample number of multicenter study and longer
prospective investigation are necessary to further
observe changes in serum homocysteine and folate
levels and consequential incidence of adverse
cardiovascular events by supplementation of folic
acid in high-risk patients.

CONCLUSION

Our data suggests that serum folate level was
found decreased in type 2 diabetic patients
with acute myocardial infraction. Moreover,
it showed a significant negative correlation
between serum folate and troponin-I levels in

AMI. It also indicated that serum folate level
was independently associated with AMI in type
2 diabetic patients.
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