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Abstract

The Sudanese population has high rate of coronary artery disease (CAD). The potential association between
deficiency of vitamin B12 and folic acid, in patients with acute myocardial infarction (AMI), where
investigated previously with conflicted results. A case-control study was carried out involving 60 AMI patients
(age 39-87 years; 40 men and 20 women) and 40 normal healthy individuals (age 39-84 years; 20 men and 20
women). Fasting venous blood samples were obtained from patients and controls. Serum was analyzed for
vitamin B12 and folic acid using radio assays. The mean concentration of serum B12 and folate in AMI
patients were found to be significantly lower than in controls. Vitamin B12 and folate deficiency may be

considered as a risk factor for CAD development.
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Introduction

Cardiovascular disease (CVD) is the leading cause
of death in both developed and developing
countries. A number of studies during the past few
years have indicated a protective role of vitamin
B12 and folate against the development of CAD[1].
More recent reports have shown an association
between the deficiencies of vitamin B12 and, folic
acid known as a risk factor for myocardial
infarction[2].This has focused attention on vitamin
B12 and folate and the important role they might
play in protection against the development of
CADI[3].

AMI an acute coronary syndrome is nearly always
caused by a sudden reduction in coronary blood
flow caused by atherosclerosis with thrombosis
superimposed, with or without concomitant
vasoconstriction[4].The clinical presentation and
outcome depend on the location of the obstruction
and the severity and duration of myocardial
ischemia[5].

Folic acid is a B vitamin which is vital for the
formation of red blood cells. The form of folic acid
occurring naturally in food is termed ‘folate’[6].
Folic acid, together with vitamin B12, is necessary
to form red blood cells. Vitamin B12 was
discovered because of its relationship to the disease
pernicious anemia (PA)[7]. PA was a fatal illness
before the 1920s. But this changed after Whipple
suggested raw liver as a treatment, Those vitamins
also help nerves to function properly[8]. Folic acid
is also essential in the formation of DNA (genetic
material) within everybody cell, allowing each cell
to replicate perfectly[9].

Few case reports were published on the deficiency
of vitamin B12 and folic acid known as a risk factor
for coronary artery syndromes in adult patients [10].
We present 60 case diagnosed with acute
myocardial infarction (AMI) subsequently with
vitamin B12 and folic acid deficiency. A
comparative case control report evaluation has been
conducted to identify the differences and
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similarities in clinical presentation,
investigation reports, and management.

laboratory

The objectives of this research were to evaluate the
relationship between deficiency of vitamin B12 and
folic acid and ischemic heart disease and to
investigate whether patients with acute myocardial
infarction (AMI) have lower levels of serum B12 or
folate compared with healthy individuals.

Materials, Patients and Methods:

Subjects were selected from patients admitted to the
coronary care unit of Al-Shaab Hospital and Sudan
Heart Hospital, Khartoum, Sudan, during the period
from March to August 2020. The selection was
based on the AMI WHO (World Health
Organization) criteria: clinical history of myocardial
ischemia, ECG findings, and elevation of
biochemical markers. Patients were also assessed
for risk factors for CVD, such as hypertension,
obesity, and a family history of ischemic heart
disease (IHD). All blood samples were obtained at
least 3 months following AMI. Similarly, 40 aged
and sex-matched healthy individuals were selected
as controls and screened for the above risk factors.
Informed consent was obtained from all participants
and the study was approved by the Ethics
Committee of Sudan International University of
Science and Technology college of Laboratory
Science .Hemoglobin, packed cell volume, Mean
cell hemoglobin and Mean cell volume were

analyzed from venous blood obtained within 24hr
of AMI, using a commercial colorimetric kit
(Sysemex KX 21). Serum samples were analyzed
for vitamin B12 and folate using radio assays
(Cobas-  6000).Statistical analysis values are
reported as mean =+ S.D. Percentages were
compared with the test of proportions using chi-
square. Mean values of various groups were
compared using Analysis of Variance. The analyses
were performed using SPSS software version 9
(SPSS Inc., Chicago, IL, and U.S.A). A P value of
less than 0.05 was considered significant.

Results:

Sixty patients, aged 39—87 years, with a confirmed
diagnosis of AMI were included in this study. The
distribution of the patients in correlated to gender
was (60%) of the patients were males and (40%)
were females. The majority of the patients were
adults.

The mean results of vit B12 was significantly
lower among AMI case group (169.9+ 64.2) than
control group (551.2+154.0) with p.value (0.00) in
table (1). The mean of folic acid was significantly
lower among AMI case group (2.7 1.2) than
control group (10.743.5) with p.value (0.00).

The mean concentration of vit b12 and folate
were found significantly lower than in controls with
results ((169.9+ 64.2).

Table 1: Result of vit B12 and folic acid with case and control:

Sample Vit B12 Folic Acid

Mean Std. Deviation P.value Mean Std. Deviation P.value
Case 169.9 64.2 0.00 2.7 1.2 0.00
Control 551.2 154.0 10.7 3.5

P. value <0.05 is consider significant
SD= stander deviation
There were significant correlation between Hb, MCV, MCH and RBC in study population when correlate with
control group with p. value (0.00&0.00&0.00&0.00) respectively in table (2).

Table 2: Result of Hb, MCV, MCH, and RBC with case and control:

Sample Case Control p. value
Mean Std. Deviation Mean Std. Deviation

Hb 9.8 1.6 12.8 1.3 0.00

MCV 112 10 87 4 0.00

MCH 374 33 27.5 1.8 0.00

RBC 2.66 0.64 4.62 0.51 0.00

P. value <0.05 is consider significant
SD= stander deviation

The results showed insignificant correlation between serum B12, folate and gender with P. value (0.6, 0.1)
respectively. On other hands, the control group show that insignificant association between the folic acid and
B12 with p. value (0.6) for vit B12 and (0.8) for folic acid.
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Table 3: Result of vit B12 and folic acid with gender of case and control:

Gender Case Control
Vit B12 Folic Acid Vit B12 Folic Acid
Mean | Std. Deviation | Mean | Std. Deviation | Mean | Std.Deviation | Mean | Std.Deviation
M 180.9 70.3 2.9 1.4 563.1 135.1 10.6 3.5
F 147.9 43.6 2.4 0.9 539.4 173.5 10.7 3.6
P. value | 0.06 0.1 0.6 0.8

P. value <0.05 is consider significant
SD= stander deviation

The RBCs and Hb with their parameter in case group and control group in association with all ages in table (4)
was found to be significant with p. value (0.00) in all ages .On the other hand, vit B12 and folic acid were
found in case and control group significant in all ages with p. value (0.003) & (0.14) respectively.

Table (4):Result of vit B12, folic acid Hb, MCV, MCH, RBC with age of case and control:

Age Case Control P.value
40-60 61-80 40-60 61-80
Mean | Std.Deviation | Mean | Std. Deviation | Mean | Std.Deviation | Mean | Std. Deviation
Vit B12 223.5 62.7 155.1 56.8 570.2 163.4 537.2 148.7 0.003
Folic Acid | 3.3 1.1 2.6 1.3 9.7 2.9 11.4 3.8 0.14
Hb 11.1 1.5 9.4 1.4 13.0 1.5 12.7 1.2 0.00
MCV 103.8 7.3 114.6 9.7 86.4 4.1 86.8 4.8 0.00
MCH 347 2.5 38.1 3.2 27.3 1.7 27.6 2.0 0.00
RBC 3.2 0.6 2.5 0.6 4.7 0.6 4.6 0.5 0.00

P. value <0.05 is consider significant
SD= stander deviation

Discussion
Mortality due to CAD is a global problem[11].
Despite the lack of accurate data on the mortality
rate from CAD in Sudan, AMI was reported to be
one of the leading causes of death. Therefore, and
due to the high prevalence of CAD risk factors we
investigated the effect of vitaminB12 and folate
deficiencies in AMI patients.

The present study shows a significant association
between vitamin B12 and folate deficiencies and the
development of CAD. This may suggest that
deficiency in those vitamins may play a critical role
in the development of MI, and this results are in
agreement with those reports by [12] in Jordon
which show that there was significant association
with deficiencies of vitaminB12 and folate in
development of AMI .On the other hand, Hb, MCV,
MCH and RBC levels in AMI patients were
significant different from those in controls (Table
2). The result of Hb, MCV, MCH, RBC in both
males and females which showed significant
decrease in Hb & RBcs count and significant
increase in MCV and MCH.

The mean of vit B12 was insignificantly among
gender of AMI patients group (180.9+ 70.3) for
male and (147.9+43.6) in female but The mean of

folic acid was significantly among AMI patients
group (2.9 1.4) in males and (2.4+0.9) in female
with p.value (0.1) in table (3).On other hands, the
control group show that insignificant association
between the folic acid and B12 with p. value (0.6)
for vit B12 and (0.8) for folic acid, these findings
were significantly lower levels of folate in gender
group are in agreement with those reported by [13],
who demonstrated a significant decrease in the
levels of folate in males smokers. Free radicals from
cigarette smoking, inadequate consumption of
vegetables and fruit, and increased excretion of
folate might have participated in decreased body
folate [14] [15] [16].

The result of Hb, MCV, MCH, RBC in both males
and females was significant decrease in Hb &RBCs
count and significant increase in MCV and MCH
with p. value (0.00&0.00&0.00&0.00) respectively.
Furthermore, one of the significant differences
between our case and all the published case reports
was the finding of hemoglobin level [7-10] g/dl.
The arithmetic means of hemoglobin levels was
found in patients reported in all the case reports to
be 10.85 g/dL. This calculated mean hemoglobin
level was comparatively lower than the controls
group, which mean presence of macrocytic hypo
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chromic anemia, and our findings of significantly
lower levels of Hb, RBCs and significant increase
in MCV and MCH and raise of macrocytic hypo
chromic anemia in patients group are agreement
with those reported in India[17].

On the other hands, the result of vit B12 and folic
acid with age of case and control was found
significant also significant in folic acid case and
control group with p.value(0.003) & (0.14)
respectively .These finding in the present study
showed that the negative correlation between folic
acid in all ages, since the degree of correlation
between CAD and vitamin B12 and folate
deficiencies in all ages may differ from population
to population depending on genetic factors and gene
environment interaction. It has been reported that
the genetic background of the Finnish differs from
that of other countries [18].

Conclusion:

> Based on these findings, we may propose that
vitamin B12 and folate deficiencies could
aggravate the risk of CAD development.

» There was a deficiency in vitamin B12 and
folate in case study group. The deficiency in
those vitamins was even more prominent in the
AMI patient group. This may explain the rate of
CAD among Sudanese and might imply the
protective role of those vitamins against the
development of CAD.

» In such individual with family history, it is
necessary to check the vitamin B12 & folic acid
levels at regular interval to avoid CAD
complications.
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