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ABSTRACT 

Objective: To find out the prevalence of vitamin B12 deficiency among the patients with type-II diabetes mellitus 

using metformin. 

Study Design: Cross-sectional study 

Place and Duration of Study: This study was conducted at the Abbasi Institute of Medical Sciences Muzaffarabad. 

Study was completed in six months duration from July 2021 to December 2021 for a period of six months.  

Materials and Methods: All previously diagnosed cases with type-II diabetes mellitus using metformin for more 

than six months duration was included in this study. Blood level of vitamin B12 was measured in all cases. SPSS-17 

software was used for data analysis. P-value <0.05 was taken statistically significant. 

Results: Total 200 cases were studied including 127(63.5%) male and 73(36.5%) female cases. 23% diabetic 

patients using metformin were having vit-B12 deficiency with the blood level <150 pg/ml. age range of the patients 

was 30-75 years with mean age of 45.7 ± 5.8 years.  Smokers were having more incidence of vit-B12 deficiency 

than non-smokers. Use of multivitamins prevent B-12 deficiency. 

Conclusion: Use of metformin in diabetes mellitus is strongly associated with B-12 deficiency, so endocrinologist 

and physician should evaluate diabetic patients for B-12 deficiency and treat it properly. 
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INTRODUCTION 

Diabetes mellitus is defined as an endocrine disorder 

characterized by impaired metabolism of carbohydrates, 

fats and proteins.1 5-7% of united state population is 

affected from diabetes mellitus due to unhealthy eating 

practices and sedentary life style.2 According to Al 

Saeed et al about 7.2 million Pakistanis are suffering 

from diabetes mellitus and its prevalence in urban 

population is 10.6% as compared to 7.7% in rural 

population.3 Metformin from the group of biguanides is 

the most commonly used drug for type-II diabetes 

mellitus.4 Its most common side effect is 

gastrointestinal disturbance that limit its compliance 

and efficacy.5  
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Mostly neglected side effect of this drug is vitamin B-

12 deficiency which can cause subacute degeneration of 

spinal cord.6 Vitamin B12 deficiency is defined as 

concentration <150 pmol/L.7 According to a study 

conducted by Alvarez et al B12 deficiency was found in 

67% of study population.8 Metformin decreases serum 

level of B12 by 22-29% as compared to placebo and 

glyburide.9 Metformin associated B12 deficiency 

depends on the dosage and duration of metformin use 

and age of the patient.10  Purpose of conducting this 

study is to highlight the most important side effect of 

metformin use causing B12 deficiency in diabetic 

patients that is commonly neglected. This study will 

help the physicians and endocrinologist to estimate 

frequency of B12 deficiency in diabetic patients to treat 

them early and prevent their complications and to 

consider dosage and duration of metformin in relation 

to B12 deficiency. 

MATERIALS AND METHODS 

This is a cross sectional study conducted in Abbasi 

Institute of Medical Sciences Muzaffarabad. Study was 

completed in six months duration from July 2021 to 

December 2021. Ethical approval was taken from the 

institutional review board and consent was also taken 

from all the patients for including them in this study. 

Sample size was calculated using WHO sample size 

calculator. Our sample size was 200 with 95% level of 
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significance. Using consecutive sampling technique all 

previously diagnosed cases with type-II diabetes 

mellitus using metformin for more than six months 

duration was included in this study. Blood level of 

vitamin B12 was measured in all cases. SPSS-17 

software was used for data analysis. P-value <0.05 was 

taken statistically significant. All data was documented 

on a performa regarding age, gender, medical history, 

drug duration and dosage and history of peripheral 

neuropathy. Patients having B12 level <150 pg/ml were 

labelled as B12 deficiency, those having B12>220pg/ml 

labelled as having adequate level. Quantitative 

variables like age, disease duration, metformin dose, 

serum B12 level were expressed in means and standard 

deviation while qualitative variables were expressed in 

percentages and frequencies. 

RESULTS 

Total 200 cases were enrolled into this study including 

127(63.5%) male and 73(36.5%) female cases. 23% 

diabetic patients using metformin were having vit-B12 

deficiency with the blood level <150 pg/ml, 20(10%) 

cases with 150-220 pg/ml and 134(67%) cases had B12 

level >220 pg/ml (Figure-I). age range of the patients 

was 30-75 years with mean age of 45.7 ± 5.8 years.  

Smokers were having more incidence of vit-B12 

deficiency (19%) than non-smokers. This study showed 

that longer the disease duration more deficiency of B12 

(p<0.001), similarly increased dose of metformin is 

associated with more deficiency of B12 (p<0.001) 

(Table-I). 

 
Figure No.1: Vit-B12 values 

Table No.1: Baseline characteristics of study group 

(n=200) 

Variables   Mean value  

Age (years) 56.52 ± 12.87 

Duration of Diabetes mellitus (years) 8.55 ± 4.76 

Smoking 38 (19%) 

BMI (Mean ± SD) 28.61 ± 3.88 

B12 level (Mean ± SD) 457 ± 220  

Metformin use  200 (100%) 

 

DISCUSSION 

Metformin is a first line of drug therapy in the treatment 

of type-2 diabetes mellitus.11 It is taken orally. Its main 

side effect under study is deficiency of vit-B12. 

Mechanism by which metformin causes B12 deficiency 

is not known completely.12 According to one theory 

metformin affect intrinsic factor-B12 complex 

formation hence inhibiting its absorption, but other 

mechanisms may be involved that are not clear yet.13 

Total 200 cases were enrolled into this study including 

127(63.5%) male and 73(36.5%) female cases. 23% 

diabetic patients using metformin were having vit-B12 

deficiency with the blood level <150 pg/ml, 20(10%) 

cases with 150-220 pg/ml and 134(67%) cases had B12 

level >220 pg/ml. A previously conducted study by 

Lata Kanyal et al reported 31% cases using oral 

metformin were having B12 deficiency.14 Elhadd et al 

stated that metformin dose in inversely proportional to 

the serum level of B12 with statistical significant p 

value <0.001.15 Kim et stated that prevalence of B12 

deficiency among the diabetic patients using metformin 

for more than 12 months was 25.4%. It is close to our 

study result of 23%.16 A cross sectional study 

conducted by Hasan et al in Pakistan stated that B12 

deficiency was more among type-2 diabetics using 

metformin (22.5%) than those not using metformin 

(7.4%).17 Zalaket et al concluded that there is strong 

relation of duration of metformin use and B12 

deficiency, hence increased duration more deficiency of 

B12.18 Tesega et al reported that Type-2 diabetic 

patients using metformin for prolong period were 

having B12 deficiency in 43.7% cases.19 Dietary habits 

can also influence serum B12 level which was not 

considered in this study so that is limitation of our 

study.20 

CONCLUSION 

This study concluded that prolong use of metformin 

causes B12 deficiency in significant number of type-2 

diabetic patients. It is very important for physicians and 

endocrinologists to know strong relation of metformin 

dosage and duration of therapy to predict b12 

deficiency and to manage it properly and it is also 

important for them to differentiate between diabetic 

neuropathy and B12 deficiency induced neuropathy. 
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