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Introduction

Diabetes type 2 prevalence is high, about 10% of US population.
Prediabetes is even more common, about 3 times higher than
diabetes, approaching 30% of population. Diabetes is defined by
confirmed Alc 26.5%, while prediabetes is any Alc between 5.7-
6.5%. ADA guidelines conceptualize prediabetes as an entity that
places individuals at higher risk of progression to full diabetes.
However recent studies have shown that prediabetes alone,
in the absence of diabetes, can still increase the risk of clinical
complications. For example the rate of all-cause hospitalization
was 30% higher in prediabetes than individuals with A1c<5.7%
in the Atherosclerosis Risk in Communities (ARIC) study. About
13,000 participants were followed for 11 years [1].

Major international guidelines, such as American
Diabetes Association (ADA), American Association of Clinical
Endocrinologists (AACE), European Association for the Study
of Diabetes (EASD) and International Diabetes Federation (IDF)
appropriately recommend lifestyle modifications as the ultimate
first line intervention to prevent diabetes progression, and when
appropriate to bringitunder control A1c<7.0%. Such interventions
would be lower carbohydrate diet, weight loss and increased
physical activity. If lifestyle changes fail or are not sufficient then
guidelines generally agree that the initial pharmacological agent

should be metformin.

Metformin, FDA approved in 1994, is a relatively potent anti-
diabetic medication. Alone it canlower Alcby up to 1.5%. It targets
one of the root causes of type 2 diabetes; insulin resistance at the
liver site, leading to decreased glycogenolysis, gluconeogenesis
and eventually to improved hyperglycemia. Adverse events are
relatively rare; in short term it could cause diarrhea and GI upset
possible B12 deficiency after few years of chronic use, and in
extreme cases lactic acidosis. Lactic acidosis occurs in <10 out of
100,000 metformin users [2], and frequently seen in an intensive

care “perfect storm” clinical setting such as in acute renal injury,
sepsis, hypothermia, hypotension or decompensated cardiac or
hepatic failure.

Cardiovascular Prevention

The ultimate goal of diabetes therapy is prevention of
complications; microvascular and macrovascular. Cardiovascular
illness is the number one cause of death in persons with diabetes.
Retarding cardiovascular disease (CVD) would thus be the most
rational approach to initial diabetic management. Recent studies
published in 2017 provide more clues to importance of early
metformin use in individuals with prediabetes and type 2 diabetes.
ADA 2017 standards recommend considering metformin, more
than any other antidiabetic agent, in persons with prediabetes and
worsening Alc, as it has shown to delay the onset of diabetes by a
few years [3]. Data from Diabetes Prevention Program Outcomes
Study (DPPOS), published in Circulation May 2017 revealed
that prediabetic men treated with metformin had significantly
lower coronary calcium score than non-users during the 14 year
follow up. Such benefits were not seen in women, which could be
from their lower inherited baseline CVD [4]. Elevated coronary
calcium score has been established to be an independent risk
factor for cardiovascular events. Another study published in
Diabetes Care March 2017 showed that aggressive Alc reduction
with metformin in early diabetes lead to reduced cardiovascular
outcomes, including mortality. Such impressive results were seen
relatively quickly, within 3 years of metformin initiation. About
25,000 patient data were followed and analyzed [5].

A meta-analysis published in the Journal of Hypertension
January 2017 uncovers that Metformin, compared to placebo,
can lower systolic blood pressure by 5 mmHg in subjects with
prediabetes. This is significant as any degree of blood pressure
elevation adds an incremental risk toward atherosclerosis. Results
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are in accordance with the notion of insulin resistance being at the
center of metabolic syndrome; manifestations of which are both
increased glycemia and blood pressure. About 4,000 subjects
from 28 studies were included in the meta-analysis [6].

Conclusion

Recent literature suggests that early metformin use could
help reduce CVD progression and outcomes in patients with
prediabetes and type 2 diabetes beyond glycemic control. It
is important to discuss this information with individuals who
are in the prediabetic or early diabetic stages of the disease,
Alc 5.7-7.0%. Benefits should be weighed against metformin
adverse effects, polypharmacy, life expectancy and comorbidities,
particularly in the setting of cardiac, renal or hepatic pathology.
Individualized patient discussion and clinical decision would be
pivotal to proper medical care.
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