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The prevalence of diabetes mellitus is increasing globally . Metformin is the first line drug used in the treatment of Type 2 diabetes®
and the most widely prescribed oral anti-diabetic agent. Vitamin B, deficiency can mask other conditions and is both under diag-
nosed and under treated. Metformin-related vitamin B;, deficiency has been known for over 40 years but a systematic analysis of
the data available has not been carried out. The aim of this study was to investigate by means of a systematic review, the association
between diabetic patients taking metformin and vitamin By, deficiency.

An electronic database search from 1950 to June 2013 was conducted using 12 electronic databases (including the Cochrane
Library). Further searching of reports of trials were conducted by examining journal articles. Expert contacts were also used to
enquire about additional published/unpublished studies. Those studies included were all human studies in the English language of
diabetic patients taking metformin for >3 years. Data was extracted in a standardised manner and the methodological quality of con-
trolled trials was assessed using the Jadad scale and the GRADE grading system.

Twenty-six trials were included of which twenty were observational and six interventional. The majority of the studies showed stat-
istically significantly lower vitamin By, levels in those patients on metformin but clinical outcome data was mainly limited to case
reports which were not included. The lack of study data, heterogeneity and small sample sizes prevented the pooling of data to assess
overall risk in the observational studies. Meta-analysis was performed on four intervention trials which demonstrated a statistically
significant overall mean effect of metformin of a reduction in vitamin By, levels of 57 pmol/L after 3 months. The results of the
meta-analysis are shown in the Table below.

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Bauman 2000 -118  96.0346 14 29 48.59 7 12.3% -147.00[-208.86,-85.14]
Leung 2010 -110 1450319 10 -26 2502369 10 15% -84.00 [-263.26, 95.26] *
Sahin 2007 -29.08 158.5753 74 -375 464329 36 30.5% -25.33 [-64.51, 13.85] —
Waulffele 2003 -57.5 2026389 196 -3.4 429882 194 557%  -54.10[-83.11,-25.09] —i—
Total (95% ClI) 294 247 100.0%  -57.14 [-78.79, -35.48] <>
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The overall direction of evidence demonstrated an association between metformin and worsening levels of vitamin By, including
frank deficiency. Further long-term randomised controlled trials are necessary to provide clearer causal evidence and to assess safety
and clinical outcomes of metformin in the treatment of diabetes.
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