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Abstract
Background: Diabetes Mellitus is one of the most encountered disease in our out patient department 
and metformin is the first drug of choice to treat Diabetes mellitus. As metformin is one of the cheapest 
drug many patients use these drug for long period of time with consultation and without consultations 
with doctors. Patients under long term metformin use are not aware of Vitamin B12 deficiency and its 
associated signs and symptoms. In Nepal due to poverty, lack of education and awareness on diabetes 
mellitus we doctors find much difficult to explain patients on the consequences of diseases. So I decided 
to do this study which could be much easier to explain patients on effect of metformin of vitamin B12 
levels and the consequences life style modifications and supplement of Vitamin B12 to the patients. 
Methods: This is a Cross-Sectional Study done in the patients with Type 2 diabetes were selected based 
on inclusion and exclusion criteria. Basic biochemical investigation were send the lab of the National 
academy of medical science. Serum B12 assay were done. Vitamin B12 deficiency is defined as values 
<150pg/ml. Association between vitamin B12 deficiency with duration of metformin therapy, duration 
of diabetes, with age, sex were done. Results: The mean vitamin B12 level is low as the duration of 
metformin treatment increases. The sex, age relation with development of vitamin B12 deficiency was not 
significant. In my study out of 210 patients 107 patients were having severe vitamin B12 deficiency level 
and 63 patients had a borderline Vitamin B12 deficiency level which shows that the deficiency increases 
as per longer use of metformin, which shows prevalence of 50.95%. Conclusions: Vitamin B12 deficiency 
occurs in type 2 diabetes mellitus patients treated with long term metformin. The duration of metformin 
therapy significantly affects the development of vitamin B12 deficiency. As a treating physician we always 
need to explain our patients about the side effect of metformin and regular follow up and investigations 
must be done to early diagnosis of vitamin B12 deficiency to improve the quality of life.
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Introduction
Metformin has long been considered the initial drug 
therapy choice in the treatment of type 2 diabetes 
mellitus (T2DM). When monotherapy is initially 
preferred to treat hyperglycemia, Metformin is 
the widely recommended and violet et al in 2012 
mentioned that it is prescribed to 120 million 
patients with diabetes around the world1-5.

It was in 1971, Tomkin et al first wrote an article 
describing Metformin associated vitamin B12 
malabsorbtion.6 Metformin lowers Vitamin B12 
level and is associated with Vitamin B12 deficiency  
has been document in various studies in the past.7-

14.How Metformin causes Vitamin B12 deficiency 
is not clear but it is said that it stimulate the 
small bowel bacterial overgrowth and by directly 
decreasing vitamin B12 absorption. Lui et all in 
2006 and Toh et all in 2009 also stated same with 
one of the documented side effects of metformin 
is vitamin B12 deficiency but it is almost always 
overlooked and seldom investigated15-16.  Metformin 
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also alters the intracellular handling of calcium on 
terminal ileum which decreases the absorption of 
the vitamin B12 intrinsic factor complex, which is 
later supported by a study done by Bauman et al 
2000 that administration of the calcium reverses 
metformin induced vitamin B12 deficiency.17

Most of the time vitamin B 12 deficiency was 
not thought in such clinical situation. There is no 
universal recommendation to supplement vitamin 
B12, especially in high risk populations. Studying 
the biochemical profile to detect vitamin B12 
deficiency in these populations will provide useful 
data to support the need for supplementation. The 
Objectives was to assess the Vitamin B12 level in 
chronic metformin treated type 2 diabetic patients 
and to assess the relation between metformin 
therapy duration & development of vitamin B12 
deficiency.

Materials and Methods
The patients included in this study were from 
the National academy of medical sciences from 
September 2018 to Feb 2019. This was a Cross 
sectional study done in Diabetic outpatient 
department, National Academy of Medical 
Sciences, Bir Hospital. The inclusion criteria was 
Type 2 Diabetic patients, who were on Metformin 
therapy for more than 18 months. The present study 
will be conducted at National academy of medical 
sciences, Bir Hospital, kathmandu, which is a 
tertiary care center. This study will screen around 
263 patients both in-patients and out patients with 
T2DM on metformin therapy for Vitamin B12 
deficiency. This study was done to examine the 
prevalence of vitamin B12 deficiency in patients 
with T2DM on metformin attending National 
academy of Medical sciences,Bir Hospital.

The Exclusion Criteria was the Patient diagnosed 
with Pernicious anaemia, Malabsorbtion (coelic 
disease, Inflammatory disease, gastrointestinal 
surgery), Alcoholism, Malnutrition, Iron deficiency 
anaemia, history of thyroid disease and on thyroxine 
treatment and or a history of other organ specific 
autoimmune conditions(Vitiligo, addisons disease, 

Hypoparathyroidism),Surgery involving small 
intestine or HIV infection. Intake of vitamin b12 or 
any multivitamin preparation during past 6 months

Results
Our study comprised of 263 type 2 diabetic 
population. Out of which 153 are males & 111 are 
females. The number of years patients were on 
metformin use is shown in Fig 1. 
Fig 1: shows total number of years  the patients 
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were on metformin use, which  shows that as the 
number of year increases patients are using more 
Metformin.

Among the study groups, the level of vitamin B12 
among the male and females are shown in Fig 2. 
The relation between vitamin b12 deficiency and 
number of years on metformin use are shown in fig 3.
Fig 2: Chart shows the level of Vitamin B12 levels 

 among male and female patients
Fig 3: Chart shows relation between Vitamin B12 
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deficiency and number of years the patients using 
Metformin

Fig 4: Chart shows relation between dose of 
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Discussion
Metformin being the most commonly prescribed 
drug for the treatment of diabetes mellitus and there 
are proposed mechanism through which metformin 
interacts with vitamin B12 absorption, it causes 
deficiency of vitamin B12. It is a cross sectional 
study where the serum B12 level of type 2 Diabetic 
patients who are on metformin therapy (18 months) 
was measured and correlated with  duration of 
metformin therapy, duration of diabetes mellitus.

After exclusion criteria as per use of Vitamin 

B12, Patients with CKD,Iron deficiency Anemia, 
long use of Alcohol use, past and recent history of 
Thyroid illness and past Gastrointestinal surgery  
54 patients were excluded from the study. So 210 
patients as 142 male and 68 females were included 
in the study. 

71 patients were using metformin for more than 
18 months, 67 for more than 3 years and 72 for 
more than 5 years,  shows that metformin use also 
increases according to the increase in number of 
years of Diabetes. 

In my study 107 patients were having severe 
vitamin B12 deficiency level and 63 patients had 
borderline Vitamin B12 deficiency levels which 
shows that the deficiency increases as per longer 
use of metformin. This value shows the prevalence 
of 50.95 %with vitamin B12 deficiency amonge 
patients on long term metformin use.  Our study is 
also being supported by ting et al24 and pierce et al25.
with this results of my study I am much aware that 
care full followup of the patients with metformin 
on both high dose and low dose in very important 
and I must advice my patients for annually check 
up vitamin B 12 level,that I was not aware or is 
being neglected before due to poverty and irregular 
follow up of patients.

This study also shows that the dose of metformin 
also effects the level of Vitamin B12.As seen in our 
results  68 patients with severe Vitamin B12 were 
on Metformin 1gm on twice daily basis. Our study 
is also being supported by ting et al.24

As we see increased  prevalence of  vitamin B12 
deficiency,we can also recommend annual screening 
for vitamin B12 and supplementation should be 
adopted among diabetic patients with specific risk 
factors of vitamin B12 deficiency which is also 
supported by kribirige D and Mwebeze R in 2013.26 

The prevalence of Vitamin B12 defiency in Patients 
with T2DM on metformin therapy in Nepal is 
unknown and the measurement of serum Vitamin 
B12 in T2DM is not a part of the standard annual 
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review examination. Many studies were done in the 
past and showed that prevalence of Vitamin B12 
deficiency varied greatly and ranged between 5.8% 
and 52 %.27-35

Conclusion
In a country like Nepal where most of the patients 
coming to our out patient department are  from 
remote areas of Nepal, we as a treating physician 
must explain our patients about the possible side 
effects of Metformin, which is one of the mostly 
used drug and patients use metformin for long 
period of time without consulting the doctors. 
Chronic use of metformin causes symptomatic and 
asymptomatic vitamin b12 deficiency.

Vitamin B12 assay in the patients who were on 
chronic metformin therapy helps in assessing 
Vitamin B12 deficiency.
The duration of metformin therapy has affected the 
vitaminB12 status significantly.
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