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Abstract:

Background: Vitamin B12 deficiency is increasingly being recognized as a common concern in patients with
type 2 diabetes mellitus (T2DM). Vitamin B12 plays a critical role in red blood cell formation, neurological
function, and DNA synthesis.

Aim: This review focuses on the prevalence of vitamin B12 deficiency in newly diagnosed T2DM patients,
exploring potential mechanisms, clinical implications, and recommendations for screening and treatment.
Method: Patients in OPD with new onset diabetes mellitus type 2 who were between age group of 18-50 years
with no history of any OHA uptake or any other risk factor to cause vit B 12 deficiency were taken into study.
Result: 64(32%) patients of newly diagnosed type 2 diabetes were found to be vit B12 deficient, 87(43.5%)
patients range in border line category and in 49(24.5) patients vit b12 levels are in normal limit.

Conclusion: Vitamin B12 deficiency is prevalent among newly diagnosed T2DM patients. Due to the overlap
of clinical symptoms between B12 deficiency and diabetic complications such as neuropathy, it is crucial for
healthcare providers to consider B12 deficiency in their diagnostic workup.
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Introduction

Type 2 diabetes mellitus (T2DM) is a growing
global health concern, affecting approximately
9.3% of the adult population worldwide. T2DM is
characterized by insulin resistance and chronic
hyperglycemia, which can lead to long-term
complications such as cardiovascular diseases,
nephropathy, neuropathy, and retinopathy.

In recent years, attention has been drawn to the role
of micronutrient deficiencies, including vitamin
B12 deficiency, in the management and outcomes
of T2DM. Vitamin B12 (cobalamin) is essential for
the proper functioning of the brain, nervous system,
and production of red blood cells. Deficiency in
this vitamin can lead to hematological
abnormalities (such as macrocytic anemia) and
neurological complications, including peripheral
neuropathy, which is already a concern in diabetic
patients. Many studies has been done in past to
show and prove association of metformin treatment
in DM2 patients [2,3] and associated BI12
deficiency, but here we high light the presence of
vit B12 deficiency before onset of metformin
treatment and same will aggravate with onset of
metformin treatment and results in its implications
in neurological [7], hematological [8] and other
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complications [7,8] in T2DM patients and hence
Therefore, making understanding the prevalence
and risk factors of vitamin B12 deficiency in newly
diagnosed T2DM patients is crucial.

Mechanisms of Vitamin B12 Deficiency in
T2DM: Several factors contribute to vitamin B12
deficiency in T2DM patients. The most significant
factor is the use of metformin [1,2], a cornerstone
in the treatment of T2DM, which is known to
interfere with vitamin B12 absorption in the gut.

Metformin Use and Vitamin B12 Absorption:
Metformin has been widely prescribed for its
glucose-lowering effects and benefits in reducing
cardiovascular events. However, long-term use of
metformin has been linked to vitamin B12
deficiency through several proposed mechanisms: -
Metformin is believed to alter gut motility and
bacterial flora, which may impair vitamin B12
absorption. - It may interfere with the calcium-
dependent membrane action responsible for B12
uptake in the ileum. - Reduced absorption due to
metformin use is dose-dependent and increases
with prolonged use [3].
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Other Contributing Factors: Apart from metformin,
dietary habits, gastrointestinal malabsorption (e.g.,
due to conditions such as pernicious anemia or
chronic atrophic gastritis), and advancing age may
contribute to vitamin B12 deficiency. Newly
diagnosed patients may already have subclinical
deficiency due to a combination of these factors.

3. Prevalence of Vitamin B12 Deficiency in Newly
Diagnosed T2DM Patients: The prevalence of
vitamin B12 deficiency in newly diagnosed T2DM
patients varies across different populations and
studies, largely due to differences in diagnostic
criteria, study  design, and  population
characteristics. A review of literature suggests the
prevalence ranges from 10% to 30% in newly
diagnosed patients, though some studies report
even higher numbers [6].

3.1. Global Data: In a study conducted in India,
24.1% of newly diagnosed T2DM patients were
found to be vitamin B12 deficient, with a higher
prevalence observed in those over the age of 50. In
the United States, studies have estimated that 22-
33% of patients on metformin therapy develop
some degree of B12 deficiency within a few years
of initiation, although specific data on newly
diagnosed patients is limited. In European
populations, similar trends have been observed,
with a significant proportion of newly diagnosed
patients showing subclinical deficiency.

Risk Factors for Deficiency

Factors that increase the risk of vitamin B12
deficiency in T2DM patients include: - Age: Older
patients have a higher prevalence of deficiency due
to decreased absorption and dietary intake4.

Dietary habits: Vegan or vegetarian diets, which
exclude animal products rich in vitamin B12, are
associated with an increased risk [5].

Metformin use: As discussed earlier, metformin is a
significant risk factor [1,2,3].

Duration of diabetes: Although the review focuses
on newly diagnosed patients, those with longer
durations of diabetes are at even greater risk,
particularly with prolonged metformin use.

Clinical Implications: Vitamin B12 deficiency can
lead to a range of clinical symptoms, many of
which overlap with complications of T2DM. These
include: - 1) Peripheral neuropathy: Vitamin B12
deficiency can cause nerve damage, which may
exacerbate or mimic diabetic neuropathy [7], a
common complication in T2DM. The overlap of
symptoms may lead to underdiagnosis of BI2
deficiency.

2) Cognitive impairment: B12 deficiency is
associated with cognitive decline and dementia,
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particularly in older adults, which could complicate
the management of T2DM [7].

3) Hematological abnormalities: Macrocytic
anemia, although less common in early B12
deficiency, may present in more advanced stages,
leading to fatigue and weakness [8].

Methodology

Patients in OPD with new onset diabetes mellitus
type 2 who were between age group of 18-50 years
with no history of any OHA uptake or any other
risk factor to cause vit B 12 deficiency were taken
into study after taking proper informed consent,
sample size was calculated based on previous
prevalence study data, After selection of proper
study candidate, serum sample was draw taking all
aseptic precautions and sent to lab under strict cold
chain maintenance

Data obtained is as below

Sample size: Considering prevalence of diabetes to
be 15 percent and a confidence interval of 5 percent
,sample size is calculated ,which came out to be
195,hence we screened 200 patients(round off)
which are newly diagnosed patients of type 2
diabetes, among the sample patients 122 were male
and rest 78 were female

Inclusion Criteria:

a) Patients age group of18- 50 years of age with
newly diagnosed type 2 diabetes according to ADA
criteria for diagnosis of diabetes

Exclusion Criteria:

a) known cases of type 2 diabetes: on or not tak-
ing treatment

b) known case of vit b12 deficiency

c) patients with risk factor for vit b12 deficiency:
known case of pernicious anaemia , h/o any GI
surgery, alcohol use

Vit b12 level and criteria for deficiency:
Deficiency: serum vit b12 level less than 190 pg/ml

Border line: serum vit bl2 level more than 190
pg/ml but less than 300

Sufficient: serum vit b12 level more than 300 pg/ml
Results

64(32%) patients of newly diagnosed type 2
diabetes were found to be vit B12 deficient
,87(43.5%) patients range in border line category
and in 49(24.5) patients vit b12 levels are in normal
limit, Vit B12 deficiency was found to be more
prevalent among females with new onset diabetes.
Detail data analysis is below in tabular form.

International Journal of Pharmaceutical Quality Assurance

108



International Journal of Pharmaceutical Quality Assurance

e-ISSN: 0975-9506, p-ISSN: 2961-6093

Table 1: Prevalence of Vit B12 deficiency among patients with new onset type 2 DM

Vit B 12 level Number Percentage
Deficient 64 32
Borderline 87 43.5
Sufficient 49 24.5

Table 2: Vit B12 deficiency Results based on sex group:

Vit B 12 level Male (N=122) Female (N=78) number Percentage
male female
Deficient 45 19 64 70.31 29.69
Borderline 42 41 83 50.6 494
Sufficient 35 18 53 66.03 33.97
Table 3: Vit B 12 deficiency among male:
Vit B 12 level Male (N=122) Percentage
Deficient 45 36.88
Borderline 42 34.42
Sufficient 35 28.68
Table 4: Vit B 12 deficiency among Female:
Vit B 12 level Male (N=78) Percentage
Deficient 19 36.88
Borderline 41 52.56
Sufficient 18 23.07

Screening and Treatment Recommendations:
Given the high prevalence of vitamin B12
deficiency in newly diagnosed patients with
T2DM, especially those who are planned to be
stared with metformin therapy, routine screening
should be considered. Guidelines for screening and
treatment of B12 deficiency in diabetic patients are
still evolving, but based on this study our
recommendations are : - Baseline Screening of all
Newly diagnosed T2DM patients, not only those
patients who are at high risk for Vit B12 deficiency
(eg. over 50 years old or following a
vegetarian/vegan diet, pernicious anaemia, H/O Gi
surgery), All newly diagnosed patients should be
screened for vitamin B12 levels at diagnosis, to
help prevention of complications associated with
diabetes and its treatment esp metformin therapy.

Treatment: Oral or intramuscular vitamin B12
supplementation should be provided to those
diagnosed with deficiency. The mode of treatment
depends on the severity of the deficiency and the
presence of neurological symptoms.

Conclusion

Vitamin B12 deficiency is prevalent among newly
diagnosed T2DM patients. Due to the overlap of
clinical symptoms between B12 deficiency and
diabetic complications such as neuropathy, it is
crucial for healthcare providers to consider B12
deficiency in their diagnostic workup. Early
screening, prompt supplementation can help
prevent the progression of deficiency-related
complications and improve overall quality of life
for diabetic patients.
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Future Research

Further large-scale studies are needed to determine
the optimal screening intervals for vitamin B12
deficiency in T2DM patients and to assess the long-
term benefits of supplementation on diabetic
complications. Additionally, understanding the
molecular mechanisms of metformin-induced B12
deficiency could provide insight into preventive
strategies that minimize deficiency risk without
compromising glycemic control.
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