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Metformin and
type 2 diabetes mellitus

Each of the following statements about metformin as a treatment for type 2
diabetes mellitus is true except:

 1. It lowers hemoglobin AIc concentrations by 1.0% to 1.5%.
 2. It is not associated with weight gain.
 3. When metformin is used as monotherapy, hypoglycemia is a serious side

    effect.
 4. It has been shown to reduce all-cause mortality.

Answer on page 452

Source: Cheng AY, Fantus IG. Oral antihyperglycemic therapy for type 2 diabetes 
mellitus. CMAJ 2005;172:213-26.
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continued from page 449

The incorrect statement is:
3. When metformin is used as monotherapy, 
hypoglycemia is a serious side eff ect.

Metformin lowers blood glucose among patients 
with type 2 diabetes mellitus largely by decreasing 

hepatic glucose output. It is also thought to increase glu-
cose uptake by skeletal muscle. It is not protein bound 
and has maximum accumulation in the small intestine 
wall. It is excreted unmodifi ed by the kidney.

In placebo-controlled trials, metformin lowered hemo-
globin AIc concentrations by 1.0% to 1.5%. The effi cacy of 
metformin monotherapy is equivalent to that of sulfo-
nylurea monotherapy. It is associated with weight loss 
or at least no weight gain. Improvements in lipid profi les 
have also been noted. The United Kingdom Prospective 
Diabetes Study examined the long-term effects of met-
formin compared with conventional diet therapy and 
intensive sulfonylurea or insulin therapy in a subgroup 
of overweight patients. The metformin group experi-
enced less hypoglycemia and weight gain than did the 
intensive groups. In addition, the metformin group expe-
rienced a 36% relative risk reduction in all-cause mortal-
ity, a 39% relative risk reduction in myocardial infarction, 
and a 30% relative risk reduction in all macrovascular 
end points compared with the conventional group.

Gastrointestinal side effects of metformin are observed in 
10% to 15% of patients, depending on the dose, and include 
abdominal discomfort, anorexia, bloating, and diarrhea. Be-
cause insulin secretion is unaltered, hypoglycemia is not a 
side effect of metformin used as monotherapy.

To date, metformin is the only oral hypoglycemic 
agent to demonstrate substantial cardiovascular benefi t 
over and above its glucose-lowering effect in diabetes. It 
is recommended as first-line therapy for overweight 
patients with type 2 diabetes mellitus.

If you chose answer 1
This is not the right answer. In placebo-controlled tri-
als, metformin lowered hemoglobin AIc concentrations 
by 1.0% to 1.5%.

If you chose answer 2
This is not the right answer. Metformin is associated 
with weight loss or at least no weight gain.

If you chose answer 3
This is the right answer. Because insulin secretion is 
unaltered, hypoglycemia is not a side effect of metfor-
min used as monotherapy.

If you chose answer 4
This is not the right answer. In the United Kingdom 
Prospective Diabetes Study, the metformin group 
experienced a 36% relative risk reduction in all-cause 
mortality. 

Practice tips Answer to Self Learning

of prescriptions of Ontario family physicians overall. In 
2001, 3.7% of my prescriptions were for antibiotics, and 
in 2002, 2.9%. I might not be able to reduce this further, 
but will keep an eye on my 2004 antibiotic prescriptions 
to make sure they do not increase. My patients now 
sometimes tell me that they know I will not prescribe an 
antibiotic, so perhaps expectations have changed over 
time.

I expect to prescribe more statins because the indi-
cations have broadened for primary prevention of heart 
disease5 and for diabetes care.2,6 In 2001, 4.1% of my 
prescriptions were for this class of medication; in 2002, 
4.7%; and in 2003, 5.8%.

Conclusion
Audits will likely be much easier to do once electronic 
medical records are introduced. Recently, a large study 
documented improvements in quality of care with sys-
tematic use of information technology that enabled reg-
ular audits and feedback.7 Audits are a good fi rst step 
toward quality improvement and can indicate where 
changes in practice are needed. Repeat audits let you 
see whether the steps you have taken are effective. 
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We encourage readers to share some of their practice 
experience: the neat little tricks that solve difficult clini-
cal situations. Tips can be sent by mail to Dr Tony Reid, 
Scientific Editor, Canadian Family Physician, 2630 Skymark 
Ave, Mississauga, ON L4W 5A4; by fax 905 629-0893; or by 
e-mail tony@cfpc.ca.
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