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Abstract

Vitamin BI12 and folate are essential components for
the  metabolism of homocysteine. Elevated
homocysteine has been associated with increased risk
of atherosclerotic cardiovascular disease. The aim of
the study is to evaluate the prevalence of vitamin BI2,
folate deficiency and hyperhomocysteinemia in
patients presenting with any atherosclerotic
cardiovascular disease or venous thrombosis.
Sixty-five patients who presented with any ASCVD or
venous thrombosis were included in the study. Detailed
history including BMI and diet history were taken. Blood
samples were collected and sent for vitamin BI2, folic
acid and homocysteine analysis. Hematological
parameters including Hb, MCV, MCH, MCHC were
studied. Homocysteine was elevated in 70.77% of
patients. Vitamin Bl2 was deficient in 47.69% of
patients. Folate deficiency was much higher 61.54%. A
43% of the patients who had vitamin B12 deficiency
and homocysteine elevation. A 53.85% of the patients
with folate deficiency had homocysteine elevation.
There was moderate negative correlation between
vitamin B12 and homocysteine and a weak negative
correlation between folate and homocysteine.
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Background

Homocysteine is a sulphur containing amino acid
formed by demethylation of essential amino acid
methionine. Vitamin Bl2 and folate are essential
components in the metabolism of homocysteine [I].
Low BI2 and folate levels are common in Indians
particularly in vegetarians. Hyperhomocysteinemia has
been  associated with increased risk of
atherothrombotic vascular events [2]. Increased
homocysteine levels lead to endothelial dysfunction,
stimulate inflammation, oxidative stress and induction

of a procoagulant environment [3-6]. The aim of the
study is to evaluate the prevalence of vitamin B2,
folate deficiency and hyperhomocysteinemia in
patients presenting with any atherosclerotic
cardiovascular events.

Methods

This is an observational study of 65 patients who are
admitted with atherosclerotic cardiovascular disease
(ASCVD) or venous thrombosis in Kauvery Hospital,
Trichy from July 2019 to July 2020. Detailed history
including body mass index (BMI) and diet history were
taken. Blood samples were collected and sent for
vitamin BI2, folic acid and homocysteine analysis.
Hematological parameters including HB, MCV, MCH,
MCHC were studied. Data was entered on Microsoft
Excel and analysed.

Results

Sixty-five patients who are presented with ASCVD,
homocysteine elevated in patients up to 70% (Table 1).
Vitamin B12 deficiency was found 7.6% (Table 2). The
prevalence of folic acid deficiency was much higher
61% (Table 3). We observed a moderate negative
correlation between vitamin B12 and homocysteine
elevation. Also there was a negative correlation
between folate and homocysteine elevation. ACS was
the most common presentation in our study followed
by CVA. Though majority of the patients had arterial
thrombosis, the incidence of homocysteine elevation
was higher in venous thrombosis (73.9%).

Table T Descrlptlve analy515 of homocysteine in the
study population (N =65).

Normal 2923

Elevated 46 70.77
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Table 2: Descrlptlve analysis of vitamin B12 in the study
population (N = 65).

Normal 5231

Deficient 31 47.69

Table 3: Descrlptlve analysis of folate in the study
population (N = 65).

Normal 38.46

Deficient 40 6154

Table 4: Descriptive analysis of vitamin B12 deficiency
and homocysteine elevation in the study population (N
=65).

Vitamin B12

deficient &
Frequency

o,
homocysteine SR

elevated

Yes 28 43.08

No 37 56.92

Among the study population, 28 (43.08%) of the
participants who had vitamin BI2 deficiency and
homocysteine elevation (Table 4).

Table 5: Descriptive analysis of folate deficiency and
homocysteine elevation in the study population (N =
65).

Folate

deficient &
Frequency

o,
homocysteine Rercentage (%)

elevated

Yes 35 5385

No 30 46.15
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Among the study population, 35 (53.85%) of the
participants with folate deficiency had homocysteine
elevation (Table 5).

Table 6: Correlation of homocysteine with vitamin B12
and folate (N=65).

Spearman
Parameter correlation
(rs)
Vitamin B12 -0.523 <0.001
Folate -0.385 0.002

There was moderate negative correlation between
vitamin B12 and homocysteine. (rs value: - 0.523 &
P-value: < 0.001). There was weak negative correlation
between folate and homocysteine. (rs value: - 0.385 &
P-value: 0.002) (Table 6, Figs.1and 2).
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Fig I: Scatter plot of homocysteine
and vitamin B12 (N = 65).

rs Value: -0.385
P value: 0.002
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Fig 2: Scatter plot of homocysteine
and folate (N = 65).

Ep



An observational study on the prevalence of vitamin B2, folate deficiency and homocysteine
elevation in ASCVD or venous thrombosis

Table 7: Descriptive analysis of vitamin B12 deficiency
and homocysteine elevation in the study population (N
=65).

Regression 5%l
Parameter Coefficient Parameter

Vitamin BI2 -0.027 -0.045 -0.009 0.003

Folate -1.107 -1.972 -0.241 0.013

With unit increase in vitamin Bl2, there is a 0.027
decrease in homocysteine and is statistically
significant with P-value 0.003. (95% Cl -0.045 to
-0.009). With unit increase in folate, there is 1107
decrease in homocysteine and it was statistically
significant with P-value of 0.013. (95% Cl -1.972 to
-0.241) (Table 7).

Table 8: Comparison of diagnosis between
homocysteine (N = 65).

Parameter

ACS 10(52.63%) 10(21.74%)
CVA 3(15.79%) 9(19.57%)
CVT 4(21.05%) 10(21.74%)
DVT 1(5.26%) 7(15.22%)
PTE 0(0%) 4(8.7%)
DVT With Pte 0(0%) 2(4.35%)
Other Thrombosis ~ 1(5.26%) 4(8.7%)

Among the participants with elevated homocysteine, 10
(21.74%) of the participants had ACS, 9(19.57%) of the
participants had CVA, 10 (21.74%) had CVT, 7 (15.22%)
of the participants had DVT, 4 (8.7%) had PTE, 2
(4.35%) of the participants had DVT with PTE and 4
(8.7%) of the participants had other thrombosis (Table
8)

Discussion

Hyperhomocysteinemia is found to be positively
associated with ASCVD and venous thrombosis [7-10].
It has been postulated that higher homocysteine levels
lead to epigenetic modification by macromolecular
global DNA methylation, which is associated with CAD

in Indian patients [11-12]. The association of
hyperhomocysteinemia with CAD seems stronger in
Indian patients [13]. Hyperhomocysteinemia has been
reported in Indian children and adolescents and found
to be related to atherogenic dyslipidemia. Hence
homocysteine levels are an important determinant of
cardiovascular risk factors in Indians with or without
CAD[14-17].

Out of 65 patients, 51 were males (78%) and 14 were
females (21%) which showed a male preponderance for
ASCVD. A study of 300 patients with CAD, 216 were
men (72%), 84 were women (28%) showed a higher
prevalence for cardiovascular disease in males [18].

The mean age in our study population was 46.65 +9.67.
The upper limit of age was 60-years-old.

Mean BMI in our study was 24.26 + 2.95. The 32
patients (49.2%) were found to be overweight (BMI 25
-30) and 2 patients were found to be obese (BMI > 30).
Among 34 patients, the 29 patients (BMI > 25) had
elevated homocysteine (85.2%). In a case control study
by Anan et al [19] reported higher BMI and waist hip
ratio in the group with high homocysteine as compared
to agroup with normal homocysteine levels.

Mean homocysteine in our study population was 22.28
+12.54. Ahigher level was noted in the study conducted
by Mahelle et al. [18], where the mean homocysteine
level was 36.5+13.58.

Forty-six patients (70.7%) who presented with ASCVD
had homocysteine elevation. Mahalle et al. [18] showed
hyperhomocysteinemia was present in 95.3% patients
with CAD.

Yagnik et al. [20] studied 441 men in rural and urban
Indians, 79% had hyperhomocysteinemia which was
comparable to our study. In a case control studied by
Sadeghian et al.[21] which included 294 individuals with
premature CAD, prevalence for hyperhomocysteinemia
was 47.4%.

In our study, vitamin BI2 deficiency was found in 3l
patients (47.6%). The prevalence of folate deficiency
was much higher (61%). The study conducted by
Mahalle et al.[18], showed the prevalence of vitamin B12
was higher (86.7%) and folate was 2.7%. They
concluded that vitamin Bl2 deficiency and
hyperhomocysteinemia are related with cardiovascular
disease in Indian patients with CAD. Our findings
suggested that folate deficiency has important
implication in vascular events.

In our study, 35 patients (53.8%) with folate deficiency
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had homocysteine elevation which was higher than
vitamin B12. The 28 patients (43%) who had vitamin
B12 deficiency had homocysteine elevation whereas
the rest 37 patients (56%) who had vitamin B12
deficiency had anormalhomocysteine.

In our study majority had arterial thrombosis. But the
incidence of homocysteine elevation was higher in
venous thrombosis. Of the 23 patients who presented
with venous thrombosis, 17 patients had homocysteine
elevation (73.9%). All the patients who had DVT had
homocysteine elevation which was a significant finding
in our study.

We have observed a moderate negative correlation
between vitamin BI2 and homocysteine elevation
P-value < 0.001. But there was a negative correlation
between folate and homocysteine elevation P-value
0.002. This was similar to the study by Mahalle et al.[18],
where homocysteine was inversely associated with
vitaminB12 (R =-0.285, P-value <0.001). But folate did
not show an inverse correlation.

Out of patients presenting with ACS, 10 (21.7%) had
elevated homocysteine and an equal number had a
normal homocysteine level. Of the patients presenting
with CVA, majority had homocysteine elevation (75%).

In venous thrombosis the proportion of patients with
elevated homocysteine was higher.InDVT and PTE with
DVT, all of them had elevated homocysteine.

Conclusion

We set out to study the prevalence of homocysteine
elevation and BI2, folate deficiency in all patients
below the age group of 60 years' old who presented
with any form of acute arterial or venous occlusion in
the real life setting. Homocysteine elevation was noted
in 70.77% of the entire study population. B12 and
folate deficiency was noted in 75.3% of the study
population. A significant positive correlation was noted
between homocysteine elevation and Bl2, folate
deficiency. Our study population also showed the
prevalence of folate deficiency, with folate deficiency
being more than B12 deficiency which was statistically
significant. Consistent association of homocysteine
elevation was noted in venous thrombosis as opposed
to arterial thrombosis (ACS/CVA). Testing vitamin B12,
folate and homocysteine levels especially in patients
who present with any form of venous thrombosis could
be recommended. It appears to be an attractive
proposition to correct nutritional deficiencies,
(B12/folate) with other risk factor modification to
prevent all forms of arterial and venous thrombosis.

Limitations

We have not taken a control group. Further studies
involving a larger sample size will be required to
investigate the benefits from vitamin administration in
patients with increased homocysteine levels to prevent
the incidence of ASCVD.
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