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ABSTRACT 

Objective: To determine vitamin cobalamin (VC) in metformin treated type 2 diabetics compared to no metformin 

treated type 2 diabetics. 

Study Design: Observational study 

Place and Duration of Study: This study was conducted at the Isra University Hospital, from March 2019 to 

February 2020. 

Materials and Methods: A sample of 221 diabetics taking metformin (Group A- cases) and 200 diabetics (no 

metformin) (Group B - control) were selected through non-probability convenient sampling. Blood was centrifuged 

to get sera for analysis. Cobalamin was detected by ELISA assay kit (Chemiluminescence Technique). Data was 

analyzed and tabulated on SPSS (version 21.0) at 95% CI. 

Results: Mean VC levels in group A (diabetics taking metformin) and group B (diabetic not taking metformin) were 

found at 139.5±15.7 and 302.5±58.51 pg/dl respectively (P=0.0001). VC deficiency was found in 83.3% in diabetics 

taking metformin compared to 71.5% in diabetic not taking metformin. 

Conclusion: We found cobalamin deficiency in 83.3% diabetics taking metformin compared to 71.5% diabetic not 

taking metformin. 
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INTRODUCTION 

World burden of type 2 diabetes mellitus was 463 

million diabetics in 2019 that is estimated to rise 700 

million by the year 2045 as reported by the 

International Diabetes Federation (IDF).
1
 Second 

National Diabetes Survey of Pakistan (NDSP) 2016 – 

2017 showed the DM prevalence was 26.3%.
1,2

 

Metformin is the first line of hypoglycemic drugs 

recommended by the American Diabetes Association 

(ADA), European Association for the Study of Diabetes 

(EASD) and the IDF.
1,3 

Previous studies had revealed 

metformin therapy is associated with vitamin cobalamin 

(VC) deficiency.
4
 Previous studies

4-6
 reported VC 

deficiency occurrence in 9% to 52% of type 2 diabetics 

and metformin has been an alleged drug. VC is 

necessary for the re-methylation reaction of 

homocysteine (Hcy) to methionine.
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VC is essential for this methylation reaction of Hcy and 

VC deficiency may cause hyperhomocysteinemia – that 

is a risk factor for the vascular complications in type 2 

diabetics.
7
 Vitamin cobalamin insufficiency or 

deficiency has emerged as an epidemic in metformin 

treated diabetics. Long term intake of metformin is 

reportedly interferes with intestinal cobalamin 

absorption. Cobalamin deficiency is associated with 

hematological disorders, immune dysfunction, 

hyperhomocyteinemia, vascular and neurological 

complications.
8
 Metformin induced cobalamin 

deficiency has been categorized as minor (type B) drug 

induced condition of clinical significance. Metformin 

when taken chronically for average >5 years manifests 

low serum cobalamin levels. Deficiency occurs for 

>5years duration till hepatic deposits is depleted. 

Metformin belongs to the biguanide class of anti – 

diabetic drug widely used because of low cost.
8,9

 

Metformin augments insulin sensitivity and inhibits 

hepatic gluco-neogenesis.
10

 It has very good safety 

profile having gut intolerance as the major complaint.
11 

In Pakistan, prevalence of DM has exponentially 

increased
2,12

 compared to any other country affecting 

rural and urban populations equally. Metformin, being 

cost effective drug, is widely used in the country. Risk 

of VC deficiency in long term metformin intake 

diabetics needs further studies as the risk of VC 

deficiency is multiplied by dietary insufficiency.
13

 In 

this context the present observational study was 

conducted to analyze the serum cobalamin in type 2 
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diabetics taking metformin for long durations 

presenting at our tertiary care hospital.  

MATERIALS AND METHODS 

The present observational study was conducted at the 

Department of Medicine, Isra University Hospital. 

Study took place from March 2019 to February 2020. 

Study was approved by the institute`s ethical review 

committee (ERC). A sample of 221 diabetics taking 

metformin (Group A- cases) and 200 diabetics (no 

metformin) (Group B - control) were selected through 

non-probability convenient sampling. Sample size was 

calculated by proportions for the sample size. Inclusion 

criteria for group A were; diagnosed cases of DM, 

volunteers, age 40 – 60 years, metformin intake for ≥5 

years and metformin dose 1-2 grams daily. Inclusion 

criteria for group B were; diagnosed cases of DM, 

volunteers, age 40 – 60 years, who had no history of 

metformin intake. Exclusion criteria were; age <40 or > 

60 years, meat intake, liver or liver extract intake in last 

3 months, hypothyroid, alcoholics, chronic liver 

disorders, renal disease, chronic malabsorption 

syndrome and taking proton pump inhibitors. Patients 

taking multivitamins and vitamin-mineral pills were 

excluded. Signing of consent form was mandatory. 

Duration of diabetes mellitus, metformin intake, 

relevant clinical history, and other drug intake was 

taken. Clinical history was taken by researcher to fulfill 

the inclusion and exclusion criteria. Volunteers were 

interviewed of their full consent, signing of proforma 

and willingness of blood sampling. They were asked to 

abide by the study protocol study. They were informed 

that the expenses of blood investigations will be paid by 

the researcher. Volunteers were informed the 

confidentiality of information is secured by the 

researcher, and blood laboratory investigations will 

never by publicized, only results will be published in a 

medical journal. A pre – structured proforma was 

designed for data collection to be entered and saved in. 

Volunteers were taken 3 ml blood from skin vein, 

preferably from the ante – cubital fossa under proper 

aseptic conditions. 3 ml BD disposable syringe drew 

blood; 3 ml was put into Sodium fluoride tube, and 2 ml 

was centrifuged to get sera. Hematolgoical parameters 

were performed in Cobas hematology analyzer. Sera 

were used for vitamin cobalamin (VC) estimation by 

ELISA assay kit (Abbot Architect -1000) by 

Chemiluminescence Technique. Cobalamin levels were 

categorized as; <100 pg/ml - severe VC deficiency, 

<170 - >100 pg/dl VC deficiency, 170-239.9 pg/ml – 

mild deficiency and ≥240pg/ml normal vitamin 

cobalamin levels.
14

 Statistical analysis of variables was 

performed on SPSS (version 21.0) unisng Student t –

test and results were presented as mean and standard 

deviation (SD). Gender distribution was analyzed by 

Chi-square and results (frequency and %). Results were 

taken statistically significant at 95% CI (P ≤ 0.05). 

RESULTS 

Mean age of subjects in Group A (Diabetics) was 

48.5±7.5 compared to Group B (control) 47.5±11.5 

years. Group A comprised of 221 study subjects; 119 

(53.8%) were male and 102 (46.1%) were female 

(P<0.05). While Group B comprised 200 study 

subjects; male were 101(50.5%) and female were 99 

(49.5%)(P>0.05). Mean vitamin cobalamin levels in 

group A (diabetics taking metformin) and group B 

(diabetic not taking metformin) were found at 

139.5±15.7 and 302.5±58.51 pg/dl respectively 

(P=0.0001).  

Table No.1: Cobalamin levels in study groups 

 

Cobalamin 

Group A. 

Diabetics  

(n=221) 

Group B. 

Control  

(n=200) 

P 

<100 pg/dl 70.5±15.1 97.1±2.9  

 

0.0001 
<170 - >100 

pg/dl 
111.1±5.6 165.2±37.5 

170-239.9 

pg/dl 
191.3±11.5 276.3±34.3 

≥240 pg/ml 615.1±13.7 935.7±26.7 

Table No.2: Frequency of cobalamin deficiency in 

study groups 

 

Cobalamin  

Group A. 

Diabetics  

(n=221) 

Group B. 

Control  

(n=200) 

P 

<100 pg/dl 99 (44.7%) 78 (39%)  

 

0.0001 
<170 - >100 

pg/dl 
49 (22.1%) 38 (19%) 

170-239.9 

pg/dl 
34 (17%) 27 (13.5%) 

≥240 pg/ml 39 (15.3%) 57 (28.5%) 

Total 221 (100%) 200 (100%) 

 

Graph No.1: Gender distribution in study groups 

 

Table – 1 shows the vitamin cobalamin distribution in 

study groups. In group A, vitamin Cobalamin levels; 

severe deficiency (<100 pg/dl), mild deficiency (170-

240 pg/dl), deficiency (<170 pg/dl) and normal (>240 

pg/ml) levels were found in 49.5%, 24.5%, 17% and 
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19.5% compared to group B that revealed severe 

deficiency (<100 pg/dl), mild deficiency (170-240 

pg/dl), deficiency (<170 pg/dl) and normal (≥240 

pg/ml) levels in 39%, 19%, 13.5% and 28.5% 

respectively (table 2 and graph 2) (P=0.0001). Graph 3 

shows the vitamin Cobalamin distribution in groups A 

and B. Normal and deficient cobalamin was found in 

16.2% and 83.3% in group A (diabetics taking 

metformin) compared to 28.5% and 71.5% in group B 

(diabetic not taking metformin). 

 

Graph No.2: Frequency of vitamin cobalamin levels 

distribution 

 

Graph No.3: Vitamin cobalamin levels in group A 

and B 

DISCUSSION 

The present observational study was conducted at our 

tertiary hospital Liaquat University, Jamshoro. Serum 

cobalamin levels were comapred between diabetics 

taking metformin versus diabetics not taking 

metformin. Metformin is a cost effective drug hence 

prescribed as first line drug for glycemic control in type 

2 diabetics. It is prescribed as single pill or combined 

with other anti – diabetic drug. Gut intolerance is the 

common side effect of metformin; however, long term 

therapy in diabetics has been implicated in causing 

vitamin cobalamin (VC) deficiency. One postulated 

mechanism of VC deficiency is retardation of 

cobalamin-intrinsic factor endocytosis in the terminal 

ileum. In present study, cobalamin deficiency was 

found in 83.3% group A (diabetics taking metformin) 

compared to 71.5% in group B (diabetic not taking 

metformin). The findings are in agreement with 

previous studies.
1,15,16 

A recent study
15

 from Pakistan 

reported 68% VC deficiency in gestational DM 

compared to 40% in control. They reported that the 

vitamin cobalamin deficiency is very common 

nutritional deficiency. Another recent study
1
 from 

Pakistan has reported the VC insufficiency is frequent 

findings in metformin treated type 2 diabetics that may 

progress to frank VC deficiency. They found 

association of VC deficiency causing peripheral 

neuropathy. The findings of above studies are in 

agreement with present study. However, 83.3% group 

A (diabetics taking metformin) is a new finding 

showing the true prevalence of metformin – induced 

VC deficiency. Still another recent study
16 

has reported 

41% VC deficiency in metformin treated type 2 

diabetics compared to 20% in metformin naïve patients. 

The findings of above study are in keeping with present 

study finding of VC deficiency. However, frequency of 

83.3% cobalamin deficiency is very high and is being 

reported for the first time. This may be because of 

nutritional deficiency that is prevalent among the 

general population of Pakistan.
17-19

 We think the 

nutritional VC deficiency is very high in the society and 

metformin – induced addition shows high VC 

deficiency. This is the most probable justification of 

VC deficiency. Another justification of high VC 

deficiency is the 71.5% VC deficiency in no- 

metformin diabetics that points to the severe nutritional 

deficiency.
17-19

 A previous study
20 

reported 27.5% VC 

deficiency in metformin treated diabetics. The finding 

of VC deficiency is a consistent finding but the high 

frequency of 83.3% was found in present study. 

Another reason of severe VC deficiency is duration of 

metformin as the present study selected those diabetics 

with history of ≥ 5 years metformin therapy. Nutritional 

deficiency is more prevalent and this may be 

superadded by the metformin therapy causing severe 

VC deficiency.
17-19

 A previous study
21

 reported 31% 

VC deficiency in metformin treated diabetics that is in 

contrast to 83.3% VC deficiency in present study. This 

controversy is because of duration of metformin 

therapy. Above study analyzed VC at 3 months that is 

in contrast to ≥5years metformin duration of present 

study. Another previous study
22

 found 31% VC 

deficiency in metformin treated diabetics compared to 

9% no- metformin therapy. In present study, cobalamin 

deficiency was found in 83.3% diabetics taking 

metformin compared to 71.5% diabetic not taking 

metformin. This indicates prevalent nutritional 

deficiency in the country. A previous study
23

 have 

reported 38.1% VC deficiency in their diabetic 

population. However, the study sample of above study 

was small. Hence findings are incomparable. In present 

study, the mean vitamin cobalamin levels in group A 

(diabetics taking metformin) and group B (diabetic not 

taking metformin) were found at 139.5±15.7 and 
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302.5±58.51 pg/dl respectively (P=0.0001). The 

findings are in agreement with a previous study
24

 that 

reported VC deficiency in range of 125–250 pg/ml. A 

previous study
25 

found VC deficiency that was severe 

enough causing megaloblastic anemia in metformin 

treated diabetics. The findings are sufficiently keeping 

with the present study. A previous study showed VC 

deficiency <150 pmol/l that is in agreement as the 

present study found <100 pg/dl VC concentration in 

both study groups. One of the major limitations of 

present study is that the nutritional deficiency might 

have affected the results towards severe VC deficiency 

that needs further studies. 

CONCLUSION 

Vitamin cobalamin deficiency is observed in diabetics 

taking metformin therapy for long duration. We found 

cobalamin deficiency in 83.3% diabetics taking 

metformin compared to 71.5% diabetic not taking 

metformin. Diabetics taking metformin for long 

duration must be checked vitamin cobalamin and 

should get vitamin supplements. 

Author’s Contribution: 

Concept & Design of Study: Muhammad Akbar 

Drafting: Akram Munir 

Data Analysis: Fatima Qureshi 

Revisiting Critically: Muhammad Akbar, 

Akram Munir 

Final Approval of version: Muhammad Akbar 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 

REFERENCES 

1. Miyan Z, Waris N. Association of vitamin B12 

deficiency in people with type 2 diabetes on 

metformin and without metformin: a multicenter 

study, Karachi, Pakistan. BMJ Open Diab Res Care 

2020;8:e001151. 

2. Basit A, Fawwad A, Qureshi H, Shera AS. 

Prevalence of diabetes, pre-diabetes and associated 

risk factors: second national diabetes survey of 

Pakistan (NDSP), 2016–2017. BMJ Open 2018; 

8:020961. 

3. Ahmed MA, Muntingh GL, Rheeder P. 

Perspectives on peripheral neuropathy as a 

consequence of metformin-induced vitamin B12 

deficiency in T2DM. Int J Endocrinol 2017; 

2017:1–6. 

4. Hasan N, Makki MU, Abid I, Butt MRA. 

Association of vitamin B12 deficiency with intake 

of oral metformin in diabetic patients. J Ayub Med 

Coll Abbottabad 2019; 31(1):72–5. 

5. Khan A, Shafiq I, Shah MH. Prevalence of Vitamin 

B12 Deficiency in Patients with Type II Diabetes 

Mellitus on Metformin: A Study from Khyber 

Pakhtunkhwa. Cureus 2017; 9(8):e1577. 

6. Olt S, Oznas O. Investigation of the vitamin B12 

deficiency with peripheral neuropathy in patients 

with type 2 diabetes mellitus treated using 

metformin. North Clin Istanb 2017; 4:233. 

7. Nareddy VA, Boddikuri IP, Ubedullah SK, 

Papareddy A, Miriyam MK. Correlation of Vit B12 

levels with metformin usage among type 2 diabetic 

patients in a tertiary care hospital. Int J Adv Med 

2018;5:1128-32. 

8. Russo GT, Di Benedetto A, Magazzu D, Alessi E, 

Giandalia A, Gaudio A, et al. Mild 

hyperhomocysteinemia, C677T polymorphism on 

methylenetetrahydrofolate reductase gene and the 

risk of macroangiopathy in type 2 diabetes: a 

prospective study. Acta Diabetol 2011; 48:95–101. 

9. Ahmed MA, Muntingh G and Rheeder P. Vitamin 

B12 deficiency in metformin treated type 2 

diabetes mellitus patients: prevalence and 

association with peripheral neuropathy. BMC 

Pharmacol Toxicol 2016;17: 44–54. 

10. Akinlade KS, Agbebaku SO, Rahamon SK, et al. 

Vitamin B12 levels in patients with type 2 diabetes 

mellitus on metformin. Ann Ib Postgrad Med 2015; 

13(2): 79–83. 

11. Rodrıguez-Gutierrez R, Montes-Villarreal J, 

Rodrıguez-Velver KV, González-Velázquez C, 

Salcido-Montenegro
 
A, Elizondo-Plazas A, et al. 

Metformin use and vitamin B12 deficiency: 

untangling the association. Am J Med Sci 2017; 

354(2): 165–171. 

12. Shera AS, Jawad F, Maqsood A. Prevalence of 

diabetes in Pakistan. Diabetes Res Clin Pract 2007; 

76(2):219–22. 

13. Owhin SO, Adaja TM,  Fasipe OJ,  Akhideno PE,  

Kalejaiye OO, Kehing MO. Prevalence of vitamin 

B12 deficiency among metformin-treated type 2 

diabetic patients in a tertiary institution, South-

South Nigeria. SAGE Open Med 2019;7:1–8. 

14. Nizamani GS, Memon IA, Memon A, Khoharo 

HK. Vitamin B12 Deficiency with Megaloblastic 

Anemia: An Experience at Tertiary Care Hospital 

of Sindh. J Liaquat Uni Med Health Sci 2014;13 

(1):13-7. 

15. Fatima S, Saeed S, Hasnny SF, Maheshwari N, 

Tabassum U, Ali A. Serum cobalamin status of 

pregnant women suffering from gestational 

diabetes mellitus. Prof Med J 2020; 27(5):1004-

1010.  

16. Fasipe OJ, Owhin SO, Adaja TM, Osagie Ojo MA, 

Akhideno PE, Enikuomehin AC. Evaluating the 

correlation between serum vitamin B12 levels and 

various haematologic indices among metformin-

treated type 2 diabetic patients: A prospective 

analytical study. Toxicol Res Appl 2020;4:1–13. 

https://pubmed.ncbi.nlm.nih.gov/?term=Gonz%C3%A1lez-Vel%C3%A1zquez+C&cauthor_id=28864375
https://pubmed.ncbi.nlm.nih.gov/?term=Salcido-Montenegro+A&cauthor_id=28864375
https://pubmed.ncbi.nlm.nih.gov/?term=Elizondo-Plazas+A&cauthor_id=28864375


Med. Forum, Vol. 31, No. 10 198 October, 2020 

17. Nawaz A, Khattak NN, Khan MS, Nangyal H, 

Sabri S, Shaki M. Deficiency of vitamin B12 and 

its relation with neurological disorders: a critical 

review. J Bas Appl Zool 2020;81(10):1-9. 

18. Soofi S, Khan GN, Sadiq K, Ariff S, Habib A, 

Kureishy S, et al. Prevalence and possible factors 

associated with anemia, and vitamin B12 and folate  

deficiencies in women of reproductive age in 

Pakistan: analysis of national-level secondary 

survey data. BMJ Open 2017;7:e018007.  

19. Iqtidar N, Chaudary MN. Misdiagnosed vitamin 

B12 deficiency: a challenge to be confronted by use 

of modern screening markers. J Pak Med Assoc 

2012;62(11):1223-8. 

20. Hasan N, Makki MU, Abid I, Butt MRA. 

Association of vitamin B12 deficiency with intake 

of oral metformin in diabetic patients. J Ayub Med 

Coll Abbottabad 2019; 31(1):72–5. 

21. Iftkhar R, Kamran SM, Qadir A, Iqbal Z, Usman 

HB. Prevalence of Vitamin B12 deficiency in 

patients of type 2 diabetes mellitus on metformin: a 

case control study from Pakistan. Pan Afr Med J 

2013; 16:67.  

22. Marar O, Senturk S, Agha A, Thompson C, Smith 

D. Prevalence of Vitamin B12 deficiency in 

patients with type 2 diabetes mellitus on 

metformin. Royal Coll Surg Ireland Stud Med J 

2011; 4(1):16–20.  

23. Ahmed MA, Muntingh G, Rheeder P. Vitamin B12 

deficiency in metformin-treated type-2 diabetes 

patients, prevalence and association with peripheral 

neuropathy. BMC Pharmacol Toxicol 2016: 

17(1):44.  

24. Nervo M, Lubini A, Raimundo FV, Faulhaber GA, 

Leite C, Fischer LM, et al. Vitamin B12 in 

metformin treated diabetic patients, a cross-

sectional study in Brazil. Rev Assoc Med Bras 

2011; 57(1):46–9.  

25. Filioussi K, Bonvoas S, Katsaros T. Should we 

screen diabetes patients using biguanides for 

megaloblastic anaemia. Aust Fam Physician 2003; 

32(5):383–4. 

 


