Diabetes Updates

Editorial

Oat

open access text

ISSN: 2631-5483

Sulfonylureas as treatment choice in Diabetes Mellitus :

Where are we now?
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Sulfonylureas (SUs) constitute a hallmark in the treatment
of Diabetes Mellitus Type 2 (DM2) and have remained the main
pharmacological approach for many decades. Tolbutamide and the rest
of the first-generation SUs were originated in Germany in the 1950s,
while the second-generation agents such as glyburide and glipizide
were released in the United States in 1984 [1]. Glimepiride, a third-
generation SU, became available in the United States in 1995 [2]. In
1997, SUs was the most prescribed class of oral antidiabetic agents,
corresponding to over 60% of all treatment visits [3].

SUs are characterized as insulin secretagogue agents, as they
stimulate pancreatic B-cells to secrete insulin. They bind to the SURI,
a subunit of the potassium ATP-dependent channel on the plasma
membrane of B-cells. SUs binding leads to closing of the channel and
subsequent membrane depolarization, which causes the opening of
voltage-dependent L-type C calcium channels. The calcium influx that
occurs results in an increase in intracellular calcium, which triggers the
exocytosis of insulin granules [4].

Since SUs have been used for more than 60 years, clinicians around
the world have extensive experience with them. SUs are known to
be quite effective in glycemic control, with a significant reduction
in HbAlc. A meta-analysis that compared the oral antidiabetic
medications, concerning their effectiveness, reported reduction in
HbA1lc of 1.25% with SUs compared to placebo and mentioned that
SUs had the greatest effect comparing to the rest of the antidiabetic
agents [5]. Other studies report an even greater reduction that reaches
1.6% [6]. However, according to a different study, SUs seem to have
almost the same effect in HbAlc as Thiazolinediones (TZDs) and
Dipeptidyl peptidase-4 (DPP4) inhibitors [7]. According to the UKPDS
and ADVANCE studies, treatment with SUs demonstrated reduction in
microvascular but not macrovascular complications [8,9].

Accumulating data from different studies indicate that SUs improve
outcomes in patients presenting with ischemic stroke, by decreasing
hemorrhagic transformation and relieving cerebral edema. According
to a retrospective study, SUs use in diabetic patients who present with
stroke leads to decreased intracerebral hemorrhage and perihematomal
edema, while declining inpatient mortality [10].

It should be pointed out that SUs have remarkably lower cost than
any of the other antidiabetic agents. In a reality where more and more
people are affected by DM2 and medical expenses are a major issue, it
is reasonable to try and include inexpensive medications in the daily
practice [11].

However, despite the marked effectiveness and the low cost,
SUs have a lower priority in the treatment algorithm and their use
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has been continuously declining, accounting for only about 20% of
diabetes treatment visits in 2012 [3]. This decline is partially due to
the fact that newer agents are being approved and used in the daily
practice. A systematic review published in March 2019 compares the
cost-effectiveness of SUs and the newer antidiabetic medications and
concludes that GLP-1 receptor agonists, DPP-4 inhibitors and SGLT2
inhibitors are more cost-effective options for combination therapy with
metformin than SUs, TZDs and basal insulin [12].

Also, in the past several years, SUs are known to have several
disadvantages that need to be taken into account. Hypoglycemia caused
by SUs is one crucial clinical matter and results from their ability to
urge insulin secretion even when the blood glucose concentration is
low [13]. It has been described in 20-40% of patients treated with SUs,
while severe hypoglycemia occurs in 1-7% of patients [14]. In a recent
Greek retrospective study, the prevalence of SUs-induced hypoglycemia
and its consequences appeared to be even higher, occurring in 41.6%
of patients, while 9.1% reported severe or very severe hypoglycemic
episodes [15]. The incidence of hypoglycemia fluctuates, depending
on the particular sulfonylurea (SU) agent, the age, the duration of
diabetes and the comorbidity. The use of long-acting agents such as
chlorpropamide and glyburide is more prone to cause hypoglycemia
[16] and should not be considered as appropriate option in older
patients [17]. Glyburide specifically is associated with twice as many
episodes of hypoglycemia as other SUs [18].

As long as the rest of the oral antidiabetic agents are concerned,
SUs clearly increase the risk for hypoglycemic episodes. Compared to
metformin as monotherapy, they have a greater than 4 times higher
risk and, when added to metformin, they have a 6 times higher risk
compared to other agents [18,19]. The episodes of severe hypoglycemia
may be fewer than those occurring because of insulin [20,21], however
they are likely to be more prolonged and associated with greater
mortality [16]. Several studies report that SUs are to blame only for
mild hypoglycemic episodes and not for severe ones, that is the ones
that need medical intervention [6]. That may be true, however both
severe and mild hypoglycemia correlate with lower quality of life and
considerable long-term consequences [15,22].

*Correspondence to: Melpomeni Peppa, Associate Professor of Endocrinology,
Director of Endocrine and Bone Metabolic Disorders Unit, 2nd Department
of Internal Medicine Propaedeutic, Research Institute and Diabetes
Center, National and Kapodistrian Univeristy of Athens, Haidari 12462,
Greece, Tel: 00302105832550, 6946353972, E-mail: moly6592@yahoo.com,
molypepa@otenet.gr

Received: March 21, 2019; Accepted: April 01, 2019; Published: April 04, 2019

Volume 5: 1-3


mailto:moly6592@yahoo.com
mailto:molypepa@otenet.gr

Manta A (2019) Sulfonylureas as treatment choice in Diabetes Mellitus : Where are we now?

Weight gain is another common adverse effect of the treatment
with SUs. Patients tend to gain 1-4 kg usually within 1 year, probably
because of the anabolic effect of the increased insulin levels [14]. Apart
from SUs, insulin and TZDs are also associated with weight gain in
contrast to newer antidiabetic agents such as glucagon like peptides 1
(GLP-1) agonists and DPP-4 inhibitors, which seem to facilitate weight
loss [19,23].

It is well known that weight loss improves glycemic control, leads to
using fewer medications and helps manage the rest of the cardiovascular
risk factors. It should be encouraged in all patients with DM type 2,
initially through lifestyle changes. However, some authors consider the
weight gain because of SUs to be only moderate and varying depending
on the agent used and believe that it could be controlled quite easily
(16].

Another downside concerning the use of SUs is the fact that they
do not have a lasting effect in lowering glucose levels [20]. This inability
to maintain a steady glycemic control is probably the consequence
of a loss in pancreatic B-cell function. The ADOPT trial, which was
a multicenter, double-blind clinical trial, was designed to evaluate
and compare the glycemic control in patients with DM2 receiving
monotherapy with a TZD, metformin and a SU. According to the trial,
despite the fact that the SU had the greatest effect in decreasing HbAlc
within the first 6 months, there was a progressive loss of glycemic
control. After 4 years, only 26% in the group treated with the SU had a
HbAlc of less than 7%. The level of B-cell function also declined after
the first 6 months, with the greatest annual rate of decline in the group
of SUs [24]. The loss of B-cell function is crucial in DM2, as it expedites
the time to requiring additional treatment and, eventually, insulin. It is
regular tactic the effort to preserve as much -cell function as possible,
in order to elongate this period. In addition, the ADOPT trial, showed
that SUs and DPP-4 inhibitors showed the shortest durability which
ranged between 3.3 to 4.4 years while the sodium glucose transporters-2
and thiazolinediones class of medications exhibited a projected time to
Alc neutrality from 6-8 years. Thus the duration of treatment with SUs
is an important factor which should be known at the time of making the
treatment decision [25].

Whether the use of SUs is associated with higher cardiovascular risk
or not, is one of the most controversial issues concerning that particular
class of oral antidiabetic agents. The debate began in the 1970s, when
the University Group Diabetes Program reported an increased risk for
cardiovascular disease and mortality with the use of a first-generation
SU, tolbutamide [26]. Since then, mostly observational studies have
associated SUs with higher risk compared to the rest oral antidiabetic
medication when compared as monotherapy or in combination with
metformin. Quite recently, the TOSCAT Trial points out that SUs might
be associated with an increased heart failure risk [27].

The issue of cardiovascular risk associated with SUs has been
supported by the description of a specific mechanism. As mentioned,
SUs bind to potassium ATP-dependent channels. Apart from the
pancreatic B-cells, these channels are also located in several other
tissues, including smooth and skeletal muscle and neurons. Specifically
in the myocardium, potassium channels participate in a very interesting
mechanism called “ischemic preconditioning” It is essentially a process
of restrained, temporary and non-fatal ischemia that protects the
myocardium against lethal ischemia by making it more resilient. By
binding to potassium channels in the myocardium, SUs induce closure
of the channels and subsequently obstruct ischemic preconditioning.
This feature of SUs could potentially increase cardiovascular risk in
patients with diabetes [28-30]. However, existing randomized clinical
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trials have failed to clarify the issue and really assess the long term safety
outcomes [31]. Studies like ADVANCE and ACCORD did not report a
rise in cardiovascular mortality in SU-treated patients and recent meta-
analyses continue to give opposing results [32].

As a repercussion from these adverse outcomes, authors express
different opinions. Some are convinced that the existing data are enough
to raise serious concerns about the safety of SUs [18], while others
continue to believe that there is no clear evidence for the association of
SUs with cardiovascular disease and mortality [6]. Even the American
Diabetes Association guidelines that were published in 2019 appear
to be conflicting. On the one side, SUs are characterized as “neutral”
in cardiovascular risk. However, there is a special FDA warning that
points out the higher risk of cardiovascular mortality based on studies
on an older first-generation SU, tolbutamide. According to ADA, in
patients with DM2 and atherosclerotic cardiovascular disease, the agent
that should be added to metformin should have proven cardiovascular
protection. For the time being, such agents are specific sodium glucose
transporters 2 (SGLT2) inhibitors (empagliflozin and canagliflozin), as
well as one GLP-1 receptor agonist (liraglutide) [33].

In conclusion, SUs still constitute a valid choice in patients with
DM2. They are inexpensive and have a great initial efficacy in glycemic
control. However, several adverse effects have sparked controversy
and risen some serious questions concerning their long-term safety.
The hypoglycemic episodes and the weight gain, even if they are
mild, worsen glycemic control and disrupt the patients’ quality of
life. The progressive pancreatic p-cell failure accelerates the need for
further antidiabetic agents and, eventually, insulin. Concerning the
cardiovascular safety, the existing evidence are worrisome and more
studies are needed in order for the issue to be settled. SUs still can
be prescribed in DM2 patients that are inadequately controlled with
metformin as monotherapy or exhibit side effects or contraindications
with other antidiabetic medications. Preferentially, SUs should be
prescribed in young age patients or middle aged patients with no
comorbidities which could be adversely affected by SUs treatment and
for a short time. As long as older patients are concerned, clinicians
should contemplate all aspects and select short acting SUs with lower
risk for hypoglycemic episodes. All in all, given the fact that there are
newer antidiabetic agents with comparable efficacy and a safer profile, it
is reasonable to select a different treatment other than SUs, unless there
are major cost or health issues.
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