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ABSTRACT

Objective: For metabolic disorders, an abnormal lipid profile stands alone as a risk factor. Since most research has been done on unhealthy
populations, a relationship in vitamin B12 deficiency and lipid profile is unclear.

Methods: We conducted a cross-sectional research with 201 apparently healthy vitamin B12 deficient people, aged 25 to 60, in order to evaluate a
relationship in serum vitamin B12 levels and lipid profiles.

Results: Sociodemographic, anthropometric, and biochemical data has been collected. Serum vitamin B12 deficiency has defined as serum B12 level
0f<159 pmol/1.25% of the subjects had raised cholesterol, 70% had raised LDL, 35% had raised triglycerides, and 71% had low HDL. We observed
that only MCV was negatively associated with vitamin B12 levels (P<0.0001). A remaining other variables, including lipid profile were not
associated with vitamin B12 levels. We also found that presence of comorbidities was not significantly associated with vitamin B12 levels (P=NS).

Conclusion: Therefore, in apparently healthy individuals, low serum vitamin B12 levels are not linked with abnormal lipid profiles.
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INTRODUCTION

Research on micronutrient deficits is crucial for understanding the
development of many metabolic chronic illnesses. In addition to its
numerous metabolic functions, which include lipid metabolism and
endothelial dysfunction, vitamin B12 is a crucial micronutrient that
is involved in DNA methylation [1]. Research indicates that low
vitamin B12 levels are linked to macrovascular conditions such
coronary artery disease (CAD) and myocardial infarction, as well as
cerebral ischemia [2-4].

Indians possess additionally high homocysteine levels have been
mostly linked to low B12 levels.> It has believed that a significant
B12 deficiency prevalence in this group is due to vegetarianism.

The frequency of vitamin (Vit.) B12 deficiency varies from 2.5% to
40% worldwide [6, 7]. In South India, the prevalence has been
reported to be 16% [8]. While another study from Pune reported
prevalence to be 67% [9].

There is a negative correlation between vitamin B12 consumption
and metabolic diseases, such as insulin resistance [11, 12], type 2
diabetes mellitus (T2DM) [13], body mass index (BMI), [10] and
poor lipid profile [14]. According to research on animals, low B12
levels in mothers may be a direct cause of unfavorable lipid profiles
in their offspring [15].

Indians have higher risk of abnormal lipid profile due to lifestyle
modifications. We are aware of no prior research from this area that
has evaluated vitamin B12 level in connection to lipid profiles in
individuals who appear to be in good health as of yet.

MATERIALS AND METHODS

The individuals aged 25-60 y and attending Wellness center has been
included in the research. The subjects were included if they were
vitamin B12 deficient. Pregnant women, patients previously diagnosed
with gastrointestinal disorders, anemia, malabsorption diseases, on
lipid-lowering agents, with hypothyroidism, patients taking OTC
pills, patients taking beta-blockers/prednisone/Amiodarone/

cyclosporine/anabolic steroids/diuretics and those not willing to
participate were excluded.

The demographic variables like age, gender and clinical parameters
like BMI, waist circumference, hip circumference, Diet pattern-
veg/nonveg, associated co-morbidities were recorded.

Serum glucose, HbA1C, cholesterol, HDL cholesterol, triglycerides,
has been evaluated by standard methodologies followed in the
respective labs in the study population. LDL cholesterol has been
calculated utilizing the Friedewald formula.

Data analysis

The data were exported into SPSS v21.0 (IBM, USA) after being
entered into a Microsoft® Excel workbook 2019. Frequency and
percentages were used to represent categorical data. Quantitative
data has been expressed as mean standard deviation (SD), and
compared utilizing one-way ANOVA between multiple groups.
Correlation of vitamin B12 levels with other variables was
determined utilizing Spearman correlation coefficient. P value<0.05
has been considered statistically significant.

RESULTS
Demographic characteristics

Table 1 presents demographic characteristics of the study
participants. A total of 201 participants has been included. The mean
patient's age was 40.89+8.52 y. Seventy-four percent of the subjects
were males. Mean waist circumference, hip circumference, and BMI
were 89.27+9.04 cm, 98.08+7.67 cm, and 26.33+3.24 kg/m?
respectively. 9.9% of the subjects (n=20) were obese while 55.7% of
the subjects (n=112) were overweight. 20% of the subjects were
pre-diabetic, 10% were diabetic, 7% were hypertensive while one
subject had systemic lupus erythematosus (SLE).

Lipid profile

Our study reported that 25% of the subjects had raised cholesterol,
70% had raised LDL, 35% had raised triglycerides, and 71% had low
HDL (table 2).
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Table 1: Demographic characteristics of the study population (n=201)

Variables Data value
Age (Years) 40.89+8.52
Sex

Male: Female 149:52
Vegetarian 65

Waist circumference (cm) 89.27+9.04
Hip circumference (cm) 98.08+7.67
BMI (Kg/m?) 26.33+3.24
Co-morbidities

Pre-diabetes 40
Diabetes 20
Hypertension 14

SLE 1

Data were presented as frequency or mean+SD

Table 2: Abnormal lipid profile

Lipid parameters Frequency (%)
Raised cholesterol (>200 mg/dl) 50 (25%)
Raised LDL (>100 mg/dl) 140 (70%)
Raised triglycerides (>150 mg/dl) 71 (35%)

Low HDL (<40 mg/dl)

143 (71%)

Data were presented as frequency (%), Relation between vitamin B12 and lipid profile and other parameters, Our study observed that only MCV
was negatively linked with vitamin B12 levels (P<0.0001). A remaining other variables including lipid profile (fig. 1) were not associated with

vitamin B12 levels (table 3).
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Fig. 1: Scatter plot showing correlation of vitamin B12 levels with A) cholesterol, B) triglycerides, C) HDL, and D) LDL levels, association of
co-morbidities with vitamin B12 levels We found that presence of comorbidities has not significantly linked with vitamin B12 levels

(P=NS) (table 4)
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Table 3: Relation between vitamin B12 and lipid profile and other parameters

Parameters Correlation coefficient (r) P value
Cholesterol (mg/dl) 0.035 0.625
LDL (mg/dl) -0.017 0.807
Triglycerides (mg/dl) -0.022 0.756
HDL (mg/dl) 0.086 0.226
HbA1lc (%) 0.109 0.123
Fasting blood glucose (mg/dl) 0.114 0.106
Hb (g/dl) -0.137 0.053
MCV (f) -0.285 <0.0001
BMI (kg/m?) 0.092 0.194
Waist circumference (cm) -0.028 0.690
Hip circumference (cm) 0.004 0.959
Age (years) 0.111 0.115
Table 4: Comparison of vitamin B12 levels with co-morbidities
Comorbidities Vitamin B12 levels P value
No comorbidity 181.11+26.61 NS
Prediabetes 185.83+27.78

Diabetes 187.94+24.01

Hypertension 180.45+29.05
SLE 155
DISCUSSION

The lipid profile (TC, LDL-C, and TG levels) and serum (Sr.) vitamin
B12 levels has not observed to be significantly associated in this
investigation. To the best of our knowledge, no prior research has
examined the relationship in a lipid profile and a vitamin B12
deficiency in a population that appears to be healthy.

Our results don't line up with those of other research.
Adaikalakoteswari et al. discovered that the TC/HDL ratio and levels
of TGs were independently and inversely associated with serum
vitamin B12 levels in a comparative investigation of T2DM patients
residing in the UK and India [15]. Similar results were obtained from
a second cross-sectional study including 300 CAD patients. Positive
correlations were seen between a serum vitamin B12 level and HDL-
C levels, whereas negative correlations were detected with TG and
VLDL levels, but not with TC or LDL-C [16].

Few research has looked into a relationship in serum Vit. B12 levels
and lipid profile in people who appear to be in good health. Vit. B12
levels have not been linked to dyslipidemia or any atherosclerotic
events in a prospective cohort of 421 healthy Korean subjects
followed up for 12 y. That being said, compared to other previously
analyzed population samples, Korean persons had a mean Sr.
vitamin B12 level that was greater [17]. Our findings are in
concordance with the above-mentioned study.

Vitamin B12 deficiency may be associated to abnormal lipid profiles
by a mechanism that involves higher plasma tHcy concentrations
and alters phospholipid metabolism, which in turn promotes high
VLDL secretion [18].

The following are the strengths of the current study. Firstly, it
concerns a population of people who appear to be in good health, a
group that hasn't been studied before. Second, our study's
comprehensive data collection on sociodemographic, nutritional,
medical history, and physical activity might be useful in identifying
additional significant mediating or confounding variables in the
relationship in lipid profiles and B12 levels.

Our study does, however, have a number of shortcomings. First, no
causal inferences can be drawn because research used a cross-
sectional design. Second, to determine the B12 status, the only
parameter utilised was the serum vitamin B12 level. The markers of
a tissue-level B12 deficiency, methylmalonic acid and tHcy levels,
were left out. Third, we only included vitamin B12 deficient subjects.

CONCLUSION

In conclusion, although the population's adequate B12 intake is
encouraging, the danger may not be eliminated given our result that

there is no association in B12 and a poor lipid profile. Larger sample
size research is necessary in the future. The primary objective of
these studies should be to comprehend the processes behind the
association in serum vitamin B12 levels and adverse lipid profiles.
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