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ABSTRACT

Objective: To evaluate the frequency of Vitamin B12 deficiency in local Type II diabetic patients using Metformin. 

Materials and Methods: A Cross Sectional study was conducted in the department of General Medicine, Khyber Teach-
ing Hospital, Peshawar from August, 2016 to January, 2017after designing proper inclusion and exclusion criteria and 
getting approval from Ethical and Research committee of hospital. A total of 130 Type II diabetic patients were selected 
from OPD with 14.1% proportion of vitamin B12 deficiency, 95% confidence interval & 6% margin of error using WHO 
sample size calculator. Those with Vitamin B12 levels less than 100 pg/mL were considered as deficient. Vitamin B12 
deficiency was stratified among age, gender and duration of metformin usage to see the effect modifications.

Results: Study showed presence of vitamin B12 deficiency in 19 (14.61%) patients whereas in 111 (85.38%) patients 
it was not detected.

Conclusion: Modest prevalence of vitamin B12 deficiency among Type II diabetic patients treated with Metformin was 
observed.
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INTRODUCTION

	 Diabetes Mellitus (DM), a very common non-com-
municable disease worldwide, is considered to be the 
fourth most frequent cause of death in developed coun-
tries1. According to survey conducted by WHO in 1995, 
among top ten countries with highest diabetes mellitus 
prevalence, Pakistan was eighth on list with 4.3 million 
diabetic patients. It is proposed that Pakistan will be on 
same rank in this list with 14.5 million diabetic patients 
by year 20252. Prevalence of diabetes in the urban 
areas of Pakistan is 6% in males and 3.5% in females, 
whereas in the rural areas the estimated prevalence in 
males is 6.9% and 3.5% in females3.

	 Metformin is the first-line medication used in the 
treatment of Type II diabetes but it has been shown in 
multiple studies to reduce serum B12 levels in 10-30% 
of patients4. In medical literature, metformin induced 
vitamin B12 deficiency has now become a traditional 
myth 5. In a survey conducted by National Health and 
Nutrition Examination, out of 1621 diabetic patients 
using metformin, 575 showed B12deficiency6.In ad-
dition, metformin induced vitamin B12 deficiency may 
iatrogenically exacerbate peripheral neuropathyin Type 
II diabetic patients. A decrease in blood levels of vitamin 
B12 and folate might result in elevation of homocysteine 
levels, which is reported as an independent risk factor 
for development of cardiovascular disease, especially 
in patients of Type II diabetes7,8,9. Doing a thorough 
literature search, we found that very small data exist 
regarding metformin induced vitamin B12 deficiency in 
our local adult diabetic population. This study was an 
attempt to establish data for target population, the re-
sults will serve as guidelines for devising future research 
strategies and identifying means to prevent vitamin B12 
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deficiency in Type II diabetics using metformin.

MATERIAL AND METHODS

	 A descriptive (Cross Sectional) study was de-
signed to determine the frequency of metformin induced 
vitamin B12 deficiency in Type II diabetic patients. The 
study was conducted at the Department of General 
Medicine, Khyber Teaching Hospital, Peshawar from 
August, 2016 to January, 2017.Study was carried out 
after recommendation from the hospital ethical and 
research committee. Sample size of 130 Type II diabetic 
patients on Metformin therapy was taken, using 14.1% 
proportion of vitamin B12 deficiency, with 95% confi-
dence interval and 6% margin of error. Patients were 
enrolled through OPD by consecutive, non-probability 
sampling. Before taking a written informed consent, pur-
pose and benefits ofthe study were properly explained 
to the patients.

	 Patients of either gender, between 30 to 65 years 
of age with history of Type II DM of minimum five years 
duration and using Metformin within a dose range of 
1000-1500 mg/day for atleast one year were included in 
the study. Patients with history of gastrectomy, ileal re-
section, pernicious anemia, renal/hepatic diseases, on 
lipid lower ing drugs or multi-vitamin supplements and 
Type I DM were excluded to control the confounders and 
bias in results. All patients were subjected to detailed 
history and clinical examination followed by routine 
baseline investigations. From all the patients, a blood 
sample was obtained after an overnight fast to measure 
the vitamin B12 levels. Those with VitaminB12levels less 
than 100 pg/mL were considered as deficient while with 
Vitamin B12 levels more than 350 pg/mL were consid-
ered as normal. In addition, those with blood levels of 
Vitamin B12 in range of 100 to 350 pg/mL were labelled 
as indeterminate. Vitamin B12 deficiency was stratified 
among age, gender and duration of metformin usage 
to see the effect modifications. 

	 Data was stored and analyzed by using SPSS 
version 16. Means and Standard Deviations were cal-
culated for quantitative variables like age and vitamin 
B12levels. Percentages and frequencies were calculat-
ed for categorical variables like age, gender and vitamin 
B12 deficiency and the results were presented intable 
form.

RESULTS

	 This study was carried out on 130 patients out of 
which19 (14.61%) patients were in age group of 30-37 
years, 32 (24.61%) in 38-44 years, 38 (29.23%) in 45-
51 years, 21 (16.15%) in 52-58 years and 20 (15.38%) 
were in age group of 59-65 years. The Mean and SD for 
Age was 48+9.24. In terms of gender distribution, Male 

patients were 109 (83.84%)while female patients were 
21 (16.15%). Frequencies of vitamin B12 deficiencies 
were found in 19 (14.61%) patients whereas not de-
tected in 111 (85.38%) patients. Stratification of vitamin 
B12 deficiencies with age distribution were carried out 
as shown in Table-1 with P Value 0.970. Stratification 
of vitamin B12 deficiencies were also carried out with 
gender distribution which can be seen in Table-2 with 
P Value 0.0008. In Table-3, stratification of vitamin B12 
deficiencies with duration of metformin use is given with 
P Value 0.452.  

Table 1: Stratification of vitamin b12 deficiency 
with age 

Age Vitamin 
b12 defi-
ciency

No of patients 
and percent-

ages

P val-
ue

30-37 Years Yes 03 (2.30%) 0.970

No 16 (12.30%)

38-44 Years Yes 04 (3.07%)

No 28 (21.53%)

45-51 Years Yes 05 (3.84%)

No 33 (25.38%)

52-58 Years Yes 04 (3.07%)

No 17 (13.07%)

59-65 Years Yes 03 (2.30%)

No 17 (13.07%)

Table 2: Stratification of vitamin b12 deficiency 
with gender 

Gender Vitamin b12 
deficiency

No of patients 
and percent-

ages

P value

Male Yes 11 (8.46%) 0.0008

No 98 (75.38%)

Female Yes 08 (6.15%)

NO 13 (10%)

Table 3: Stratification of vitamin b12 deficiency 
with duration of metformin use 

Duration of-
metformin use

Vitamin 
b12 defi-
ciency

No of pa-
tients and 

percentages

P 
value

= 12 Months Yes 05 (3.84%) 0.452

No 39 (30%)

> 12 Months Yes 14 (10.76%)

No 72 (55.38%)
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or high dose metformin therapy20. According to study 
done on Type II diabetic patients with complications 
like neuropathic pains and anemia, Vitamin B12 sup-
plementation showed improvement in these symptoms 
21. Keeping this fact in mind, physicians must identify 
and screen Type II diabetics on metformin for existing 
Vitamin B12 deficiency specially in those presenting with 
complications like neuropathies.

CONCLUSION

	 The level of vitamin B12 did not drop in most of 
theType II diabetic patients using oral metformin. 

RECOMMENDATIONS

	 Further studies are needed to seethe correlation 
between frequency of B12 deficiency at different Met-
formin doses. Moreover,the effect of VitaminB12 supple-
ments in these patients regarding improvement of B12 
deficiency and its associated complications.
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DISCUSSION

	 Metformin is considered to be one of the main-
stay therapy in Type II diabetes but it is proposed to 
be associated with vitamin B12 deficiency12,14. After 
detailed literature search, it was found that very few 
studies have been carried out on Pakistani diabetic 
population regarding this topic. Main objective of this 
study was to determine the prevalence of metformin 
induced vitamin B12 deficiency in local Type II diabetic 
patients. Our study proposed only modest prevalence 
of vitamin B12 deficiency i.e. Vitamin B12 deficiency was 
found in 19 (14.61%) patients whereas in 111 (85.38%) 
patients it was not detected. The exact mechanism for 
this deficiency is unknown but it is proposed that pro-
cess of uptake of Vitamin B12-Intrinsic factor complex 
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was found5. In another report, in Type II diabetics not 
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only 4.4% as compared to 14.1% in metformin users 
which is very similar to our results i.e. 14.61%10. 

	 In a study done by Long AN et al, the prevalence 
of metformin induced Vitamin B12 deficiency among 
diabetic patients was found to be 21.9%11. In 2009, 
another study was carried out by Pflipsen et al, which 
has revealed B12 deficiency in 22% diabetic patients 
using metformin. In comparison to our study, these 
studies were more sensitive as the data were taken 
from past medical records and survey was conducted 
regarding use of insulin and other hypoglycemic agents. 
Moreover, in contrast to our study, levels of methyl-ma-
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deficiency even in initial asymptomatic phase16,18,19.

	 According to an American study, there was no 
significant correlation found between Vitamin B12 defi-
ciency and metformin usage. However, a trend of lower 
B12 level was existing in diabetic patients on prolonged 
metformin therapy17.Bivariate analysis of our study 
demonstrated, no significant association between age, 
gender and B12 deficiency.

	 Many patients who develop Vitamin B12 deficiency, 
also suffer from anaemias and paraesthesias conse-
quently. Most of the times, Physicians mistakenly link 
it to the underlying diabetes and thus never address 
the issue13. But this statistically significant percentage 
of vitamin B12 deficiency serves the physicians a useful 
tool while considering these associated complications in 
diabetic patients specially those who are on prolonged 
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