
JNMA I VOL 61 I ISSUE 267 I NovemBER 2023861
Free Full Text Articles are Available at www.jnma.com.np

ORIGINAL ARTICLE J Nepal Med Assoc 2023;61(266):861-3

CC
BY

doi: 10.31729/jnma.8340

CC
BY

______________________________________
Correspondence: Dr Anil Yadav, Department of Medicine, 
Birat Medical College Teaching Hospital, Tankisinuwari, 
Biratnagar, Morang, Nepal. Email: cool.dewup@gmail.com, 
Phone +977-9812395912.

Vitamin B12 Deficiency among Metformin Treated Type 2 Diabetic 
Mellitus  Patients Visiting the Department of  Medicine of  a Tertiary 
Care Centre
Anil Yadav,1 Sabita Jyoti,2 Ram Kumar Mehta,1 Surya Bahadur Parajuli3 

1Department of Medicine, Birat Medical College Teaching Hospital, Biratnagar, Morang, Nepal, 2Department 
of Community Medicine, Nepalgunj Medical College, Nepalgunj, Banke, 3Department of Community Medicine, 
Birat Medical College Teaching Hospital, Biratnagar, Morang, Nepal.

ABSTRACT

Introduction: About 424.9 million people worldwide are affected by Diabetes mellitus. Prevalence 
among people 20–79 years old in Nepal was 4% in 2017. It is associated with microvascular and 
macrovascular complications such as peripheral neuropathy leading to risk of foot ulcers and 
amputation, and impaired sensation in their feet. The study aimed to find the prevalence of vitamin 
B12 deficiency among metformin-treated type 2 diabetic patients visiting the Department of Medicine 
of a tertiary care centre.

Methods: A descriptive cross-sectional study was conducted in a tertiary care centre between 24 
May 2021 to 24 May 2022 after obtaining ethical approval from the Institutional Review Committee. 
Patients who visited the Department of Medicine and gave informed consent were included in 
the study. Patients with underlying comorbidities were excluded from the study. A convenience 
sampling method was used. The point estimate was calculated at a 95% Confidence Interval.

Results: Among 330 patients, vitamin B12 deficiency was seen in 33 (10%) (6.76-13.24, 95% Confidence 
Interval). Among them, 27 (81.82%) were male and 6 (18.18%) were female.

Conclusions: The prevalence of vitamin B12 deficiency was found to be higher than other studies 
done in similar settings.
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INTRODUCTION

Diabetes mellitus (DM) is a metabolic disorder 
affecting about 424.9 million people worldwide with 
the majority of patients about 90% having type 2 
Diabetes.1 International Diabetes Federation (IDF) 
reported the prevalence of DM among people 20-79 
years 4% in Nepal in 2017 and expected to rise by 6.1% 
by 2045.2

Metformin is the most prescribed anti-diabetic 
drug for Type 2 Diabetes mellitus and is considered 
a cornerstone in the treatment of  Type 2 DM.3 It 
is effective and safe, inexpensive but one of the 
side effects of metformin is to reduce vitamin B12 
status. Vitamin B12 deficiency is underdiagnosed 
and undertreated.4,5 Severe deficiency (pernicious 

anaemia) can result in macrocytic anaemia, peripheral 
neuropathy, and mental psychiatric changes while a 
decrease in level starts as early as the fourth month.6,7 

The study aimed to find the prevalence of vitamin 
B12 deficiency among metformin-treated type 2 DM 
patients visiting the Department of Medicine of a 
tertiary care centre.
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METHODS

A descriptive cross-sectional study was conducted at 
the Department of Medicine of Birat Medical College 
Teaching Hospital, Biratnagar, Morang, Nepal from 24 
May 2021 to 24 May 2022. Ethical approval was taken 
from the Institutional Review Committee of the same 
institute (Reference number: IRC-PA-131/2077-78). 
Patients who visited the Department of Medicine and 
gave informed consent were included in the study. 
Patients with underlying comorbidities (tuberculosis, 
type 1 DM) were excluded from the study. A 
convenience sampling method was used. The sample 
size of the study was calculated using the formula: 

n=      Z2 x     
p x q 

e2

  =      1.962 x     
0.50 x 0.50

0.062

   = 267

Where,
n= minimum required sample size
Z= 1.96 at 95% of Confidence Interval (CI)
p= prevalence taken as 50% for maximum sample size 
calculation
q= 1-p
e= margin of error, 6%

The calculated minimum required sample size was 
267. However, 330 patients were included in this study. 

After obtaining approval and permission from the 
Department and written informed consent patients and 
family members. Several parameters such as vitamin 
B12 levels and severity of peripheral neuropathy were 
assessed by using a predesigned proforma. Also, the 
duration of diabetes, duration of metformin usage, 
dietary history, and HbA1c levels were assessed.

Data were entered using Microsoft Excel 2010 and 
analysis was performed using IBM SPSS Statistics 
version 21.0. The point estimate was calculated at a 
95% CI.

RESULTS

Among 330 patients with type 2 DM on metformin, 
vitamin B12 deficiency was seen in 33 (10%) (6.76-
13.24, 95% CI). Among them, 27 (81.82%) were male 
and 6 (18.18%) were female (Table 1).

Table 1. Socio-demographic distribution of patients 
with vitamin B12 deficiency (n= 33).
Variables n (%)
Gender
Male 27 (81.82) 
Female 6 (18.18)

Age (years)
<60 27 (81.82)
≥60 6 (18.18)
Residency
Urban 30 (90.91)
Rural 3 (9.09)

A total of 16 (48.48%) had optimal weight and 17 
(51.52%) were overweight (Table 2).

Table 2. Dietary habits among patients with vitamin 
B12 deficiency (n= 33).
Variables n (%)
Smoking
Current smoker 5 (15.15)
Past smoker 18 (54.55)

Non-smoker 10 (30.30)
Dietary habit
Vegetarian 3 (9.09)
Non-vegetarian 30 (90.91)
Alcohol 
Consumer 1 (3.03)
Non-consumer 24 (72.73)
Quitted 8 (24.24)

DISCUSSION

The prevalence of vitamin B12 deficiency was seen 
among 33 (10%). This prevalence is higher compared to 
National data from the International Dairy Federation in 
Nepal which showed 4%.2 The finding from this study 
has shown lower vitamin B12 levels among 20.6% of 
patients, and an increased risk of borderline or frank 
B12 deficiency with metformin use which is similar to 
the previous study in 27 centers in the USA.8 These 
findings also revealed long-term use of metformin in 
the Diabetes Prevention Program Outcomes Study 
was associated with biochemical B12 deficiency and 
anaemia.8 In the Nhanes Survey 1999 to 2006, it was 
seen that 5.8% of diabetic patients had definite Vitamin 
B12 deficiency and 16.2% of diabetics on metformin 
had borderline Vitamin B12 deficiency on metformin 
therapy which is similar to the previous study.9 

Low Hb levels with higher Mean corpuscular volume 
values were observed in metformin-treated patients 
having low Vitamin B12 levels. This finding is consistent 
with our existing knowledge of Vitamin B12 deficiency 
being an important cause of macrocytic anaemia.10 
Our finding shows vitamin B12 deficiency to be more 
in males than in females. In a cross-sectional study 
conducted among the healthy Israeli population men 
were also susceptible to vitamin B12 deficiency. This 
can be explained by neither diet habits nor estrogen 
effects. Genetic variations are therefore hypothesized 
to play a role.11
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The triglycerides were raised in 87.2% of patients 
and a similar study reports vitamin B12 was high and 
independently associated with triglycerides in Indian 
and European type 2 diabetic patients on metformin 
which is similar to our study.12 Vitamin B12 deficiency 
was seen in 5.4% of patients having abnormal blood 
pressure. A similar study reported that in essential 
hypertension, there is a continuous negative 
correlation of serum B12 on the contrary.13

CONCLUSIONS

The prevalence of vitamin B12 deficiency was found to 
be higher than other studies done in similar settings.

ACKNOWLEDGEMENTS

The authors would like to acknowledge the participants 
for their participation and cooperation in the study.

Conflict of Interest: None.

© The Author(s) 2023. 

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article 
are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the 
Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this 
license, visit https://creativecommons.org/licenses/by/4.0/

REFERENCES
1. Shita NG, Muluneh EK. Predictors of blood glucose change 

and vascular complication of type 2 diabetes mellitus 
patients in Felege Hiwot Referral Hospital, North West 
Ethiopia. Sci Rep. 2021 Jun 21;11(1):12974. [PubMed | Full 
Text | DOI]

2. Shrestha N, Karki K, Poudyal A, Aryal KK, Mahato 
NK, Gautam N, et al . Prevalence of diabetes mellitus 
and associated risk factors in Nepal: findings from a 
nationwide population-based survey. BMJ Open. 2022 Feb 
22;12(2):e060750. [PubMed | Full Text | DOI]

3. Kirpichnikov D, McFarlane SI, Sowers JR. Metformin: an 
update. Ann Intern Med. 2002 Jul 2;137(1):25-33. [PubMed 
| Full Text | DOI]

4. Holman RR, Paul SK, Bethel MA, Matthews DR, Neil HA. 
10-year follow-up of intensive glucose control in type 2 
diabetes. N Engl J Med. 2008 Oct 9;359(15):1577-89. [PubMed 
| Full Text | DOI]

5. Baik HW, Russell RM. Vitamin B12 deficiency in the elderly. 
Annu Rev Nutr. 1999;19:357-77. [PubMed | Full Text | DOI

6. Allen LH. How common is vitamin B-12 deficiency? Am 
J Clin Nutr. 2009 Feb;89(2):693-6S. [PubMed | Full Text | 
DOI]

7. Wulffele MG, Kooy A, Lehert P, Bets D, Ogterop JC, Borger 
van der Burg B, et al. Effects of short-term treatment with 
metformin on serum concentrations of homocysteine, 
folate and vitamin B12 in type 2 diabetes mellitus: a 
randomized, placebo-controlled trial. J Intern Med. 2003 
Nov;254(5):455-63. [PubMed | Full Text | DOI]

8. Aroda VR, Edelstein SL, Goldberg RB, Knowler WC, 
Marcovina SM, Orchard TJ, et al. Long-term Metformin 
use and vitamin B12 deficiency in the diabetes prevention 
program outcomes study. J Clin Endocrinol Metab. 2016 
Apr;101(4):1754-61. [PubMed | Full Text | DOI]

9. Reinstatler L, Qi YP, Williamson RS, Garn JV, Oakley GP Jr. 
Association of biochemical B12 deficiency with metformin 
therapy and vitamin B12 supplements: the National Health 
and Nutrition Examination Survey, 1999-2006. Diabetes 
Care. 2012 Feb;35(2):327-33. [PubMed | Full Text | DOI]

10. Andres E, Affenberger S, Zimmer J, Vinzio S, Grosu D, 
Pistol G, et al. Current hematological findings in cobalamin 
deficiency. a study of 201 consecutive patients with 
documented cobalamin deficiency. Clin Lab Haematol. 2006 
Feb;28(1):50-6. [PubMed | Full Text | DOI]

11. Margalit I, Cohen E, Goldberg E, Krause I. Vitamin B12 
deficiency and the role of gender: a cross-sectional study of 
a large cohort. Ann Nutr Metab. 2018;72(4):265-71. [PubMed 
| Full Text | DOI]

12. Adaikalakoteswari A, Jayashri R, Sukumar N, Venkataraman 
H, Pradeepa R, Gokulakrishnan K, et al. Vitamin B12 
deficiency is associated with adverse lipid profile in 
Europeans and Indians with type 2 diabetes. Cardiovasc 
Diabetol. 2014 Sep 26;13:129. [PubMed | Full Text | DOI]

13. Tamai Y, Wada K, Tsuji M, Nakamura K, Sahashi Y, Watanabe 
K, et al. Dietary intake of vitamin B12 and folic acid is 
associated with lower blood pressure in Japanese preschool 
children. Am J Hypertens. 2011 Nov;24(11):1215-21. 
[PubMed | Full Text | DOI]

http://www.jnma.com.np
https://creativecommons.org/licenses/by/4.0/
https://pubmed.ncbi.nlm.nih.gov/34155262/
https://www.nature.com/articles/s41598-021-92367-w
https://www.nature.com/articles/s41598-021-92367-w
https://doi.org/10.1038/s41598-021-92367-w
https://pubmed.ncbi.nlm.nih.gov/35193925/
https://bmjopen.bmj.com/content/12/2/e060750
https://doi.org/10.1136/bmjopen-2022-060750
https://pubmed.ncbi.nlm.nih.gov/12093242/
https://www.acpjournals.org/doi/10.7326/0003-4819-137-1-200207020-00009
https://doi.org/10.7326/0003-4819-137-1-200207020-00009
https://pubmed.ncbi.nlm.nih.gov/18784090/
https://www.nejm.org/doi/full/10.1056/NEJMoa0806470
https://doi.org/10.1056/nejmoa0806470
https://pubmed.ncbi.nlm.nih.gov/10448529/
https://www.annualreviews.org/doi/10.1146/annurev.nutr.19.1.357
https://doi.org/10.1146/annurev.nutr.19.1.357
https://pubmed.ncbi.nlm.nih.gov/19116323/
https://linkinghub.elsevier.com/retrieve/pii/S0002916523239982
https://doi.org/10.3945/ajcn.2008.26947a
https://pubmed.ncbi.nlm.nih.gov/14535967/
https://onlinelibrary.wiley.com/doi/10.1046/j.1365-2796.2003.01213.x
https://doi.org/10.1046/j.1365-2796.2003.01213.x
https://pubmed.ncbi.nlm.nih.gov/26900641/
https://academic.oup.com/jcem/article/101/4/1754/2804585?login=false
https://doi.org/10.1210/jc.2015-3754
https://diabetesjournals.org/care/article/35/2/327/38389/Association-of-Biochemical-B12-Deficiency-With
https://diabetesjournals.org/care/article/35/2/327/38389/Association-of-Biochemical-B12-Deficiency-With
https://doi.org/10.2337/dc11-1582
https://pubmed.ncbi.nlm.nih.gov/16430460/
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2257.2006.00755.x
https://doi.org/10.1111/j.1365-2257.2006.00755.x
https://pubmed.ncbi.nlm.nih.gov/29597190/
https://karger.com/anm/article-abstract/72/4/265/42712/Vitamin-B12-Deficiency-and-the-Role-of-Gender-A?redirectedFrom=fulltext
https://doi.org/10.1159/000488326
https://pubmed.ncbi.nlm.nih.gov/25283155/
https://cardiab.biomedcentral.com/articles/10.1186/s12933-014-0129-4
https://doi.org/10.1186/s12933-014-0129-4
https://pubmed.ncbi.nlm.nih.gov/21814291/
https://academic.oup.com/ajh/article/24/11/1215/2281951?login=false
https://doi.org/10.1038/ajh.2011.133

	_heading=h.mx0megxc3oez
	_GoBack
	_30j0zll
	_GoBack
	_GoBack
	_heading=h.gjdgxs
	_GoBack
	_GoBack
	_heading=h.gjdgxs
	_GoBack
	_GoBack

