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INTRODUCTION

Metformin is one of the most widely used oral
hypoglycemic agents (Mazokopakis and Starakis, 2012).

Metformin treatment usually begins at the time of
diagnosis of diabetes with lifestyle modification in the
absence of contraindications (Kos et al., 2012).

Long-term metformin treatment is a known
pharmacological cause of vitamin B12 deficiency, as was
evident within the first 10-12 years after it started to be
used (De Jager et al., 2010).

In addition, metformin treatment may be an
latrogenic cause for the exacerbation of peripheral
neuropathy in patients with type 2diabetes who exhibit
depressed vitamin B12 levels (Wile and Toth, 2010).

We previously reported a high prevalence of vitamin
B12deficiency in patients with type 2 diabetes treated with
metformin, particularly in subjects with a longer duration
and higher daily dose of metformin use (Ko et al., 2014 ).

Although the clinical significance of vitamin B12
deficiency related to metformin treatment is debatable,
monitoring for vitamin B12 has been recommended for
patients with type 2 diabetes, especially those on long-term
metformin treatment (De Jager et al., 2010).
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Clinically, vitamin B12 deficiency could lead to
altered mental status, megaloblastic anemia, and
neurological damage (Bell, 2010).

Unfortunately, diabetic neuropathy symptoms can
overlap with paresthesias, impaired vibration sensation and
propriocaption (Pflipsen et al., 2009).Therefore, peripheral
neuropathy due to vitamin B12 deficiency may be confused
with diabetic peripheral neuropathy or may contribute to
the aggravation of diabetic peripheral neuropathy (Pierce et
al., 2012).

The progression of neurologic damage due to
vitamin B12 deficiency can be stopped by early detection
and treatment with  cobolamin  supplementation
(Lindenbaum et al., 1988). However, if this occurrence is
misdiagnosed as diabetic  neuropathy, permanent
neurological damage may occur (Pierce et al., 2012).
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AIM OF THE WORK

The aim of this work is to Study the relation
betweenlong term Metformin treatment andVitamin B12
Deficiency in type 2 diabetic patients.
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TYPE 2 DIABETES MELLITUS

Introduction

Type 2 diabetes mellitus consists of dysfunctions
characterized by hyperglycemia and resulting from the
combination of resistance to insulin action, inadequate
insulin secretion, and excessive or inappropriate glucagon
secretion. Poorly controlled type 2 diabetes is associated
with an array of microvascular and macrovascular
complications (ADA, 2012).

Microvascular complications of diabetes include
retinal, renal, and possibly neuropathic disease.
Macrovascular complications include coronary artery and
peripheral vascular disease. Diabetic neuropathy affects
autonomic and peripheral nerves (ADA,2012).

Although type 2 diabetes mellitus typically affects
individuals older than 40 years, it has been diagnosed in
children as young as 2 years of age who have a family
history of diabetes (ADA, 2015).
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Etiology

The etiology of type 2 diabetes mellitus appears to
involve complex interactions between environmental and
genetic factors. Presumably, the disease develops when a
diabetogenic lifestyle (ie, excessive caloric intake,
inadequate caloric expenditure, obesity) is superimposed on
a susceptible genotype .

The body mass index (BMI) at which excess weight
increases risk for diabetes varies with different racial
groups. For example, compared with persons of European
ancestary, persons of Asian ancestary are at increased risk
for diabetes at lower levels of overweight (ADA, 2014).

In addition, an in utero environment resulting in low
birth weight may predispose some individuals to develop
type 2 diabetes mellitus (Li et al., 2012). Infant weight
velocity has a small, indirect effect on adult insulin
resistance, and this is primarily mediated through its effect
on BMI and waist circumference (Slining et al., 2011).

About 90% of patients who develop type 2 diabetes
mellitus are obese. However, a large, population-based,
prospective study has shown that an energy-dense diet may

14



Review a{ Lilerclure

be a risk factor for the development of diabetes that is
independent of baseline obesity (Wang et al., 2008).

Some studies suggest that environmental pollutants
may play a role in the development and progression of type
2 diabetes mellitus.A structured and planned platform is
needed to fully explore the diabetes-inducing potential of
environmental pollutants (Hectros et al., 2011).

Secondary diabetes may occur in patients taking
glucocorticoids or when patients have conditions that
antagonize the actions of insulin (e.g., Cushing syndrome,
acromegaly, pheochromocytoma).

Major risk factors (ADA, 2016).

The major risk factors for type 2 diabetes mellitus are the
following:

= Age greater than 45 years (though, as noted above, type
2 diabetes mellitus is occurring with increasing
frequency in young individuals).

= Weight greater than 120% of desirable body weight

= Family history of type 2 diabetes in a first-degree
relative (e.g., parent or sibling).

= Hispanic, Native American, African American, Asian
American, or Pacific Islander descent.
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