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44.44% of people have a vitamin B12 deficiency. Higher frequencies of deficiency were
substantially correlated with older ages and longer metformin medication durations.
Conclusion: In conclusion, the research shows that long-term metformin users, especially
those who are older and have been on medication for a longer period of time, have a high
prevalence of vitamin B12 deficiency. To enhance patient care, routine vitamin B12 testing

and management are advised.

KEYWORDS: Vitamin B12 deficiency, metformin therapy, diabetes management,

prevalence, long-term treatment.

INTRODUCTION

Cobalamin, or vitamin B-12, is an essential water-soluble vitamin that is vital for brain
health, nerve tissue integrity, and red blood cell formation. A variety of hematologic and
neurological conditions, such as megaloblastic anemia and peripheral neuropathy, can result
from its lack. Animal-derived foods are the main dietary sources of vitamin B-12, and the
body's complicated method of absorbing it depends on the availability of intrinsic factor, a

glycoprotein made in the stomach.™%*!

Diabetes mellitus—more specifically, type 2 diabetes—is a long-term metabolic disease
marked by elevated blood glucose levels brought on by insufficient or resistant insulin
production. The biguanide metformin is one of the most often recommended drugs for type 2
diabetes because it effectively lowers blood glucose levels by enhancing insulin sensitivity
and decreasing hepatic glucose synthesis. On the other hand, chronic usage of metformin has
been linked to decreased absorption of vitamin B-12, which puts patients receiving long-term
medication at risk for deficiency.!*>®!

Worldwide, the number of people with diabetes is increasing, and millions of them depend on
metformin as the mainstay of their care. Concern over metformin's possible side effects, such
as vitamin B-12 deficiency, grows as the medication's duration does. Although there is
evidence linking the use of metformin to lower levels of vitamin B-12, there are few thorough
studies that explicitly measure the prevalence of this deficit in diabetes individuals receiving
long-term metformin therapy.!"#°!

One clinical problem in the treatment of diabetes is the interaction between metformin

medication and vitamin B12 insufficiency. Because of its safety and effectiveness, metformin
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is still a mainstay in the treatment of type 2 diabetes; however, because it might cause
vitamin B12 insufficiency, patient care must take a balanced approach. As a prophylactic
precaution, routine measurement of vitamin B12 levels in individuals receiving long-term
metformin therapy has been proposed. However, there are significant differences in

healthcare practitioners' knowledge and application of these monitoring techniques. %2

Determining the degree of vitamin B12 insufficiency in this population is essential,
considering the high incidence of diabetes and the extensive usage of metformin. Previous
research has shown that vitamin B12 deficiency is prevalent in metformin users at varied
rates, from 5.8% to 33%. These variations can be linked to variations in the study
populations, deficient definitions, and techniques for measuring vitamin B12 levels. Although
opinions differ, it is generally agreed that a sizable fraction of patients receiving long-term

metformin therapy run the risk of developing a vitamin B12 deficiency.

The purpose of this cross-sectional study is to find out how common vitamin B12 deficiency
is among diabetic patients receiving long-term metformin medication in a tertiary care
facility. This study aims to add to the body of knowledge by offering a thorough review of
the prevalence and related risk factors. It also emphasizes the significance of routine

screening for vitamin B12 deficiency in this susceptible population.*3141%!

AIM
The main aim of this study to determine the prevalence of vitamin B12 deficiency in patients

with diabetes who have been on long-term metformin therapy.

OBJECTIVES

1. To categorize patients based on the duration of metformin therapy and assess the
prevalence of vitamin B12 deficiency in each category.

2. To examine the prevalence of vitamin B12 deficiency across different age groups and
gender categories.

3. To evaluate the correlation between vitamin B12 deficiency and HbA1c levels, as well as
other relevant metabolic parameters

4. Based on the study's findings, offer suggestions for clinical practice, such as possible
methods for managing and screening for vitamin B12 deficiency in patients on long-term

metformin therapy.
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METHODOLOGY

Study Site: This study was conducted in tertiary care hospital
Study Duration: The study is conducted over a period of 6 months.
Study Design: This is a Cross sectional observational study.

Sample Size: 90 pateints were enrolled into this study.

Study method: Patients with type 2 diabetes mellitus who have been on metformin therapy
for at least a year make up the study population. The levels of serum vitamin B12 were
assessed. Serum vitamin B12 values below 200pg/mL were considered to be indicative of
vitamin B12 insufficiency. Levels above or equal to 300pg/mL were regarded as normal,
whereas those between 200 and 299 pg/mL were classified borderline deficient. The
percentage of patients with serum vitamin B12 levels less than 200 pg/mL was used to

calculate the prevalence of vitamin B12 insufficiency.

Study Criteria

Inclusion Criteria

1. Patients diagnosed with type 2 diabetes mellitus.

2. Patients on metformin therapy for a minimum of one year.
3. Age 18 years and older.

4. Patients who provided informed consent to participate in the study.

Exclusion Criteria

1. Patients with type 1 diabetes mellitus.

2. Patients with known conditions affecting vitamin B12 levels, such as pernicious anemia,
gastrointestinal surgeries (e.g., gastric bypass), chronic use of proton pump inhibitors or
H2 blockers.

3. Patients receiving vitamin B12 supplements.

4. Pregnant or lactating women.

5. Patients with other serious comorbid conditions that could interfere with study outcomes.

Statistical Analysis
After entering the data into a Microsoft Excel spreadsheet, basic statistical procedures were
used to do statistical analysis and provide frequencies and percentages. Results were

Analyzed using SPSS 19.0 version.
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RESULTS
1. Subject Characteristics
. s Frequency | Percentage
Subject Characteristics (n=90) (%)
30-39 15 16.67
40-49 25 27.78
Age (Years) 50-59 30 33.33
60-69 20 22.22
Male 45 50
Gender Female 45 50
Duration of <5 years 20 22.22
Metformin 05- 10 years 35 38.89
Therapy (Years) >10 years 35 38.89

The age, gender, and length of metformin therapy for each research subject are displayed in
this table. The majority of diabetic patients belonged to the 50-59 age The number of

male and females is equal. The majority of the patients had been using metformin for five

years or longer.

2. Prevalence of Vitamin B12 Deficiency

Vitamin B12 Level Frequency | Percentage
(pg/mL) (n=90) (%)
Deficient (<200) 40 44.44
Borderline (200-299) 25 27.78
Sufficient (>300) 25 27.78

Serum vitamin B12 values below 200 pg/mL were considered to be indicative of vitamin B12

insufficiency. Levels that were 300 pg/mL or more were regarded as normal, while those that

were 200-299 pg/mL were classified borderline deficient. The percentage of patients with

serum vitamin B12 levels less than 200 pg/mL was used to calculate the prevalence of

vitamin B12 insufficiency.

The Prevalence of vitamin B12 deficiency was found to be 44.44% in this study which is

very high when compared to others.

3. Prevalence of Vitamin B12 Deficiency by Age

WWW.Wjpr.net

Age Group | Deficient | Percentage
(Years) (n=40) (%)
30-39 5 12.5
40-49 15 37.5
50-59 15 37.5
60-69 5 12.5
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The frequency of vitamin B12 insufficiency in various age groups is shown in this table.

Vitamin B12 insufficiency was shown to be highly prevalent in the 40-49 age.

4. Prevalence of Vitamin B12 Deficiency by Duration of Metformin Therapy

Duration of Therapy | Deficient | Percentage
(Years) (n=40) (%)
<5 years 5 12.5
05- 10 years 15 37.5
>10 years 20 50

Based on the length of metformin medication, this table displays the prevalence of vitamin
B12 deficiency. It suggests that higher rates of insufficiency are linked to longer therapy

durations.

5. Prevalence of Vitamin B12 Deficiency by Gender

Gender | Deficient (n=40) | Percentage (%0)
Male 20 50
Female 20 50

The incidence of vitamin B12 insufficiency in male and female participants is compared in

this table. It demonstrates that deficiencies are distributed equally throughout both genders.

6. Correlation Between Vitamin B12 Levels and Duration of Metformin Therapy

Duration of Mean Vitamin | Standard | ANOVA
Therapy B12 Level Deviation TEST P value
(Years) (pg/mL) (pg/mL) F value
<5 years 290 25
05- 10 years 240 30 67.8678 | 0.000000
>10 years 190 35

Based on the length of metformin therapy, the mean vitamin B12 levels and standard
deviations are shown in this table. It emphasizes how higher treatment durations are

associated with lower vitamin B12 levels.

DISCUSSION

According to our research, 44.44% of diabetic patients on long-term metformin therapy also
had a vitamin B12 deficit. This result is in line with a number of earlier research
investigations that found variable prevalence of vitamin B12 insufficiency in comparable

populations.
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The demographic data revealed a varied age distribution with the largest percentage of
patients in the 50-59 age group, and an almost equal gender distribution (50 percent male and
50 percent female). This is consistent with previous research that suggests age-related
alterations in absorption and metabolism may make vitamin B12 insufficiency more common
in older persons. Our study's equal gender distribution shows that gender has no noticeable

effect on the insufficiency.

The findings show a strong correlation between higher rates of vitamin B12 insufficiency and
longer metformin treatment durations. The highest prevalence of deficit was found in patients
who had been using metformin for more than ten years. Because metformin alters
gastrointestinal motility and bacterial flora, it is known to interfere with the absorption of
vitamin B12. This means that long-term use of metformin is likely to make the deficiency

WOrse.

There was a notable negative connection between the mean levels of vitamin B12 and the
length of metformin medication. This provides credibility to the theory that longer metformin
use is linked to decreased vitamin B12 levels. The statistical analysis reveals a statistical
difference, highlighting the necessity of routinely checking vitamin B12 levels in those

receiving long-term metformin treatment.

CONCLUSION

An extensive investigation of the prevalence of vitamin B12 deficiency in diabetes patients
receiving long-term metformin medication is provided by this cross-sectional study. Among
the 90 participants in the study, a significant frequency of vitamin B12 insufficiency
(44.44%) was found. Important results show that the frequency of deficiency rises with the
length of metformin therapy, with individuals who have been taking the medication for more
than ten years showing the greatest rates of deficiency. Furthermore, there was a higher

prevalence of insufficiency in several age groups, especially in individuals 40-59 years old.

Our research emphasizes how important it is for medical professionals to regularly check for
vitamin B12 insufficiency in individuals on prolonged metformin therapy. Vitamin B12
deficiencies can be prevented from having potentially harmful effects on metabolic regulation

and general health by being identified early and treated appropriately.
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