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INTRODUCTION 

Metformin is one of the most commonly used oral anti 

diabetic drug in type 2 diabetes. Metformin is the first-

choice drug after initial diagnosis of type 2 diabetes.1 

Metformin is well tolerated in most of the patients and 

common side effects which include mild gastrointestinal 

symptoms like anorexia, nausea, vomiting, diarrhoea etc. 

are mostly transient.2 However long term treatment results 

in decreased vitamin B12 absorption which may cause in 

B12 deficiency.  

A randomised placebo-controlled trial by de Jager et al 

looking at long term treatment with metformin in patients 

with type 2 diabetes showed a prevalence of 9.9% in 196 

patients.3 Reinstatler et al found a prevalence of 5.8% in 

598 patients.4 A cross-sectional cohort study done by 

Ermann et al had prevalence of 8% in 53 patients.5 

Prevalence of 14.1% in 164 patients was seen in the study 

by de Groot-Kamphuis et al.6 Romero et al, confirmed a 

prevalence of 8.6% in 81 patients.7 In 2014, Beulens et al 

estimated a prevalence of 28.1% in 550 patients of 

Netherlands.8 Ahmed et al found a prevalence of 28.1% in 

121 patients of south African origin.9 
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ABSTRACT 

Background: The objective of the study was to estimate the prevalence of vitamin B12 deficiency and presence of 

peripheral neuropathy in type 2 diabetes patients on metformin treatment. 

Methods: This cross-sectional study was carried out in Department of Biochemistry and Medicine in a tertiary care 

teaching hospital in south India. Type 2 diabetes mellitus patients diagnosed based on World Health Organization 

(WHO) criteria treated with metformin for more than 6 months were included in the study. B12 levels were estimated 

and DNS scoring, vibration perception test and 10 gm Semmes-Weinstein monofilament test done.  

Results: A total of 55 participants were identified. Most of them were on 1500 mg of metformin once a day in divided 

dose. In this study maximum number of participants are in the age group of 50-70 years. Peripheral neuropathy is seen 

in 43.9% of persons with normal B12 levels and 28.5% of persons with low B12 levels. A Chi square test showed a chi 

square statistic value of 1.8221 with a p value of 0.312 which is not significant. Univariate analysis showed vitamin 

B12 deficient patients are of significantly higher age (63 years versus 57 years p=0.01) and with higher duration of 

treatment (9 years versus 6 years p=0.01).  

Conclusions: Prolonged metformin therapy is associated with deficiency of vitamin B12. The prevalence of B12 

deficiency among diabetic patients on metformin was found to be 25.45%. Routine B12 estimation and correction of 

low B12 levels will be beneficial to these patients. Earlier initiation of B12 in patients on metformin may prevent the 

onset of neurological damage.  
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Long term undetected B12 deficiency can cause 

neurological damage and megaloblastic anaemia.10 Hence 

it is important to identify B12 deficiency in metformin 

treated diabetic patient for prevention of irreversible 

neurological damage.11 So the study was planned to 

estimate the prevalence of vitamin B12 deficiency and 

presence of peripheral neuropathy in type 2 diabetes 

patients on metformin treatment.  

Objectives 

The objectives of the study was to estimate the prevalence 

of vitamin B12 deficiency and presence of peripheral 

neuropathy in type 2 diabetes patients on metformin 

treatment. 

METHODS 

This cross-sectional study was carried out in Department 

of Biochemistry and the department of Medicine 

(Outpatient Department) in a Tertiary care teaching 

hospital in south India.  

This study was approved by the Institutional ethics 

committee (IEC) of Government Vellore Medical College. 

Study population  

Type 2 diabetes mellitus patients diagnosed based on 

World Health Organization (WHO) criteria treated with 

metformin for more than 6 months.  

Duration of study 

The duration of the study was 2 months, June to July 2019. 

Sample size  

Convenient sample was 55 patients.  

Adults who attend diabetes outpatient clinic in the 

department of Medicine in our tertiary care institution, 

were randomly selected and explained about the 

procedure. Among them, those who fulfilled the inclusion 

criteria and willing to participate in this study were 

recruited after obtaining written informed consent. A total 

of 100 patients who attended the outpatient clinic were 

screened and 55 patients who fulfilled the criteria were 

enrolled for the study. 

Inclusion criteria  

Age above 18 years, gender: both male and female, 

patients diagnosed as type 2 diabetes mellitus based on 

WHO criteria on metformin treatment for more than 6 

months and patients willing to give informed consent were 

included. 

 

Exclusion criteria 

Patients not willing to give informed consent, patients with 

gastrectomy, small bowel resection, liver disease, chronic 

kidney disease and thyroid disease, vegetarians and patient 

on H2 receptor blocker and vitamin B supplementation 

were excluded. 

The demographic data was collected, followed by clinical 

examination and lab tests as given below. 

Demographic data 

The following demographic data was collected- age, 

gender, dietary habits, smoker/non-smoker, time since 

diagnosis of diabetes and known comorbidities related to 

metabolic syndrome. 

Clinical examination  

Clinical examination included test for sensations, and 

vibration perception in the feet.  

Sensation status using 10 gm Semmes-Weinstein 

monofilament 

Clinical testing 

Sensation status was determined by applying a 10 gm 

Semmes-Weinstein monofilament perpendicular to the 

skin, until the filament bends, for 1 second, to 4 points on 

the plantar surface of each foot of blindfolded patients- 

great toe, 1st Metatarsal head, 5th metatarsal head and heel 

pad. 

Patients were explained the procedure once prior to proper 

testing and were expected to indicate when they perceive 

the application of the monofilament. Those who failed to 

sense the monofilament at one or more locations were 

tested once again before being classified as insensate. 

Interpretation 

Consistent classification as being insensate in at least one 

of the four tested points was deemed as positive screening 

test for presence of peripheral neuropathy. 

Vibration perception using calibrated 128 Hz tuning fork 

Clinical testing 

Vibration perception was determined by applying the base 

of a vibrating 128 Hz calibrated tuning fork to the dorsal 

aspect of the interphalangeal joint of the great toe of each 

foot of the blindfolded patients. Patients were explained 

the procedure once prior to proper testing and were be 

expected to indicate when they perceive the application of 

vibrations, and also indicate when they feel the vibrations 
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have stopped. Those who failed to sense the monofilament 

at one or more locations were tested once again. 

Interpretation  

Failure to sense the vibrations, or failure to indicate the 

correct timing of dampening of the vibrations in either of 

the feet as judged by the examiner was deemed as positive 

screening test of presence of impaired vibratory perception 

sense. 

Semi-structured neuropathy pain questionnaire 

Patients were asked to complete semi-structured 

questionnaire to know their subjective experience of 

neuropathy related symptoms such as numbness, tingling 

and altered skin characteristics. 

Vitamin B12 estimation 

Venous peripheral blood sample 2 ml was drawn from all 

participants for estimation of serum B12 by using 

chemiluminescent enzyme immunoassay method. Serum  

B12 <180 pg/dl was considered as deficiency. 

Statistical analysis  

Clinical characteristics and parameters were summarized 

as the mean±standard deviation (SD), or numbers 

(percentage).  

Pearson’s chi-square tests was used to test the differences 

in the proportion of categorical variables.  

Pearson correlation analyses was performed to examine 

the linear relationship between serum vitamin B12 and 

metformin use. ‘R’ statistical software was used for 

analysis. 

RESULTS 

A total of 55 participants were identified. All of them were 

on 1500 mg of metformin daily in divided doses. In this 

study maximum number of participants are in the age group 

of 50-70 years. The participant’s demographic and clinical 

details are as follows: mean age in years=56.7 (±9.5), 

duration of T2 DM (years)=7.3 (±2.3), duration of 

metformin use (years)=6.9 (±3.2), mean serum B12 

level=330.9 (±156.6), persons with B12 deficiency=14 

(25.45%) and persons with peripheral neuropathy=22 

(40%). 

Table 1: The relationship between peripheral 

neuropathy and B12 levels. 

 
Normal 

B12 level 
Low B12 level 

Neuropathy present 18 4 

Neuropathy absent 23 10 

The relationship between peripheral neuropathy and B12 

levels is described in table 1. 

Peripheral neuropathy is seen in 43.9% of persons with 

normal B12 levels and 28.5% of persons with low B12 

levels. A Chi square test showed a chi square statistic value 

of 1.8221 with a p value of 0.312 which is not significant. 

Univariate analysis showed vitamin B12 deficient patients 

are of significantly higher age (63 years versus 47 years 

p=0.01) and with higher duration of treatment (9 years 

versus 6 years p=0.01). 

DISCUSSION 

Vitamin B12 deficiency associated with metformin use is 

thought to occur due to vitamin B12 malabsorption. Initial 

theories included alteration of bile acid metabolism, small 

intestinal bacterial overgrowth, or effects on intrinsic factor 

secretion, but a more currently accepted explanation is the 

interference by metformin on calcium-dependent 

membrane action responsible for vitamin B12-intrinsic 

factor absorption in the terminal ileum.12-14 

The present study has found that the prevalence of B12 

deficiency among diabetic patients on metformin is 

25.45%. The B12 deficiency is more in higher age of the 

patient (p=0.01) and greater duration of treatment with 

metformin (p=0.01).  

A cross-sectional cohort study done by Ermann, et al had 

prevalence of 8% in 53 patients.7 Prevalence of 14.1% in 

164 patients was seen in the study by de Groot-Kamphuis 

et al.8 Romero, confirmed a prevalence of 8.6% in 81 

patients.9 In 2014, Beulens et al estimated a prevalence of 

28.1% in 550 patients of Netherlands.10 While various 

studies have reported a prevalence of B12 deficiency 

between 8-30 %, a prevalence of 25% is found in this study. 

The prevalence of B12 deficiency is significantly higher 

with increasing age and higher duration of treatment.  

However, association between B12 deficiency and 

peripheral neuropathy is not significant as in the present 

study. Peripheral neuropathy is seen in 43.9% of persons 

with normal B12 levels and 28.5 % of persons with low 

B12 levels. A Chi square test showed a chi square statistic 

value of 1.8221 with a p value of 0.312 which is not 

significant. Peripheral neuropathy was seen in patients with 

normal B12 levels also. This might be due to the duration 

of the diabetes mellitus in these patients and also due to late 

diagnosis of diabetes. Some patients with B 12 deficiency 

did not have peripheral neuropathy as they would have 

developed B12 deficiency recently, or the peripheral 

neuropathy has not yet set in. Vitamin B12 deficiency due 

to metformin use maybe not related to neuropathy if it is a 

simple plasma deficiency.15 Although it is difficult to 

clinically distinguish neuropathy caused by vitamin B12 

deficiency from diabetic neuropathy, neuropathy should be 

closely monitored as early diagnosis and treatment 

improve prognosis. 



Gomathi A et al. Int J Basic Clin Pharmacol. 2020 Dec;9(12):1888-1891 

                                                          
                 

                               International Journal of Basic & Clinical Pharmacology | December 2020 | Vol 9 | Issue 12    Page 1891 

So far no standard guidelines are available for routine B12 

deficiency screening in patients on metformin. Further 

indepth studies may be required to recommend routine 

screening. 

Limitations 

The study was done in a tertiary care setting where more 

complicated patients are expected. There was not much 

variation in the metformin dosage between the patients. A 

larger study with more participants and measurement of 

more markers like homocysteine and other associated 

factors may yield a better result. 

CONCLUSION 

We can conclude that prolonged metformin therapy is 

associated with deficiency of vitamin B12.The prevalence 

of B12 deficiency among diabetic patients on metformin 

was found to be 25.45% in our study. Routine B 12 

estimation and correction of low B 12 levels will be 

beneficial to the patients on long term metformin therapy. 

Earlier initiation of B12 in patients on metformin may 

prevent the onset of neurological damage. 
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