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ABSTRACT

This review describes a presentation at a recent
symposium entitled ‘‘SUs in the treatment of
T2DM: a fresh look and new insights’’ on
Wednesday September 18, 2019 at the 55th
Annual Meeting of the European Association for
the Study of Diabetes (EASD) in Barcelona,
Spain. It examines the current role of sulfony-
lureas (SUs) in the management of type 2 dia-
betes mellitus (T2DM) and gives the author’s
personal perspective of how this therapeutic
class has performed in both local and interna-
tional guidelines. The place of SUs within cur-
rent guidelines is highlighted, and a critical
appraisal of the reasons for the differences
between guidelines given. Finally, comparison
of evidence-based guidelines and consensus
reports is discussed.

Keywords: Consensus report; Evidence-based
guidelines; Sulfonylureas; Type 2 diabetes
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Key Summary Points

Key guidelines on the treatment of type 2
diabetes mellitus (T2DM) include those
from the World Health Organization
(WHO) and the International Diabetes
Federation (IDF) and are evidence-based,
whereas the popular joint report from the
European Association for the Study of
Diabetes (EASD) and the American
Diabetes Association (ADA) is a consensus

Numerous regional guidelines on diabetes
treatment are currently available,
including the scientifically rigorous and
independent National Institute for Health
and Care Excellence (NICE) guideline in
the UK

This review provides a critical appraisal of
differences between various guidelines,
and compares evidence-based guidelines
with consensus reports, on the role of
sulfonylureas (SUs) in the management of
T2DM

Most international and regional guidelines
differentiate between different SUs

SUs remain widely recommended as safe
and effective glucose-lowering agents,
with low absolute rates of severe
hypoglycaemia
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INTRODUCTION

The four main internationally recognised
guidelines or consensus reports for the treat-
ment of type 2 diabetes mellitus (T2DM) are
from the European Association for the Study of
Diabetes (EASD)/American Diabetes Association
(ADA) [1], Diabetes Canada [2], the World
Health Organization (WHO) [3] and the Inter-
national Diabetes Federation (IDF) [4]. Of these,
EASD/ADA is the most popular despite it being
only a consensus report, and not meeting the
Institute of Medicine requirements for trust-
worthy guidelines [5]. The current article
describes the place of sulfonylureas (SUs) within
current international guidelines for the man-
agement of T2DM, and critically examines the
quality of the guideline development process
and of the evidence to support those recom-
mendations. This article is based on previously
conducted studies and does not contain any
studies with human participants or animals
performed by the authors.

THE PLACE OF SULFONYLUREAS
WITHIN GUIDELINES

The EASD/ADA consensus report recommends
metformin as initial therapy, with further
management based on whether or not patients
have established atherosclerotic cardiovascular
disease (ASCVD) or chronic kidney disease
(CKD) and/or heart failure (HF). In these
patients, SUs are the last choice of drug, despite
the fact that SUs were taken by up to 50% of
patients in cardiovascular outcomes trials
(CVOTs) and benefits were shown in these
patients [6–8]. Furthermore, the EASD/ADA
divides patients without ASCVD or CKD into
the following groups: those with a compelling
need to minimise hypoglycaemia, for whom
insulin and insulin secretagogues (e.g. SUs) are
last-choice therapy; those with a compelling
need to minimise weight gain or promote
weight loss, for whom SUs are last-choice ther-
apy; and those where cost is a major issue, who
are the only patients for whom they recom-
mend use of SUs after metformin [1].

In contrast, the Canadian guidelines are well
considered and evidence based, with no hier-
archy for patients without cardiovascular dis-
ease (CVD) [2]. Physicians are guided to select
the best drug to use for each patient; SUs are not
recommended in elderly patients or those with
CKD, but may be useful in those requiring rapid
blood glucose lowering. Gliclazide is recom-
mended as the first-choice SU because, com-
pared with other SUs, it has a lower risk of
hypoglycaemia, cardiovascular (CV) events and
mortality [2].

In the development of their guidelines, the
WHO reviewed results of seven systematic
reviews conducted between 2007 and 2017 to
establish the standard of care for second- and
third-line therapies in a resource-limited set-
ting, with a focus on SUs, thiazolidinediones
(TZDs), dipeptidyl peptidase 4 (DPP4) inhibitors
and sodium–glucose co-transporter 2 (SGLT2)
inhibitors [9]. The WHO noted the following:
DPP4 inhibitors were less effective than SUs in
terms of lowering glycosylated haemoglobin
(HbA1c), with a treatment difference of
- 0.12%; TZDs and insulin are associated with
weight gain, while SGLT2 and DPP4 inhibitors
favour weight loss; there is less hypoglycaemia
with TZDs, DPP4 inhibitors and SGLT2 inhibi-
tors; and there are no differences in CVD and
mortality risk between drug classes in the stud-
ies analysed [9]. In terms of hypoglycaemia, the
odds of severe hypoglycaemia were higher with
SUs, but the absolute risk for severe hypogly-
caemia could not be determined from ran-
domised controlled trials (RCTs) because there
were too few events; the risk of hypoglycaemia
(of varying severity) ranged from 0.2 to
1.8 events per 100 person-years. With regard to
the cost-effectiveness of SUs, the cost of DPP4
inhibitors was 3.5–30 times higher, SGLT2
inhibitors were 4.5–26 times higher and TZDs
were 2.6–6 times higher [3]. The WHO
guidelines concluded that SUs are the first-line
drugs of choice in patients who do not tolerate
metformin, that SUs should be added to met-
formin in patients not at HbA1c target (strong
recommendation; moderate quality evidence),
and that SUs with a better safety record for
hypoglycaemia (e.g. gliclazide) are preferred in
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patients for whom hypoglycaemia is a concern
[9].

The IDF Guidelines Task Force considered
that there are many clinical practice guidelines
around the world to manage T2D at the local,
regional and international level, with signifi-
cant differences in some topics that may con-
fuse physicians regarding the management of
their patients. With the objective to provide
recommendations that will facilitate their
decision-making processes in their daily real-
word practice, the 2017 IDF guidelines
appraised all 23 available national and interna-
tional guidelines using the Appraisal of Guide-
lines for Research and Evaluation (AGREE) II
instrument [4]. Of these, nine guidelines scor-
ing more than 70% with AGREE II criteria were
selected, as well as three popular guidelines
(ADA, AACE and IDF 2014). With regard to
monotherapy, the IDF recommends metformin
as the preferred first-line choice, but other glu-
cose-lowering drugs are recommended if met-
formin is not tolerated, preferably an SU (not
glibenclamide), an alpha-glucosidase inhibitor
(AGI) or a DPP4 inhibitor. For dual (second-line)
therapy, the best choice of add-on therapy
includes SUs (not glibenclamide), a DPP4 inhi-
bitor, SGLT2 inhibitor or AGI. Glucagon-like
peptide 1 receptor agonists (GLP-1RAs) can be
used if weight loss is a priority and the drug is
affordable [4].

In addition to internationally recognised
guidelines, regional guidelines include the
National Institute for Health and Care Excel-
lence (NICE) [10] in the UK, the South Asian
Federation of Endocrine Societies (SAFES) [11],
the Royal Australian College of General Practi-
tioners (RACGP)/Diabetes Australia [12] and the
Society for Endocrinology, Metabolism and
Diabetes of South Africa (SEMDSA) [13]. The
NICE guidelines are regularly updated, with the
last update being August 2019 [10]. They are
scientifically rigorous, with an emphasis on
safety, efficacy and cost-effectiveness, and con-
sider all SUs to be safe and effective glucose-
lowering agents suitable for use in first-, second-
and third-line therapy. They recommend SU use
preferentially over SGLT2 inhibitors and GLP-
1RAs [10]. The next NICE update will take into
account results of the CVOTs.

Of the other regional guidelines, the SAFES
recommend gliclazide modified-release (MR) as
the preferred SU because of its reduced mortal-
ity, better CV outcomes and renal protection
compared with conventional SUs [11]. It is also
preferred in elderly or overweight/obese
patients, those at increased risk of hypogly-
caemia or CVD, patients with previous CVD and
during Ramadan [11]. Similarly, the RACGP/
Diabetes Australia, SEMDSA, Dutch and Italian
guidelines all favour SUs as second-line therapy,
and differentiate gliclazide from other SUs,
highlighting the lower CV risk, more than 50%
fewer hypoglycaemia episodes, weight neutral-
ity, proven microvascular benefits and lower
costs with gliclazide [12–15].

CRITICAL APPRAISAL OF REASONS
FOR DIFFERENCES BETWEEN
GUIDELINES

The reasons for differences between the guide-
lines vary. These include the paradox sur-
rounding why guidelines may exist, as outlined
in Table 1, the fact that some are consensus-
based rather than evidence-based guidelines, as
well as the scientific rigour, with which the
evidence is applied. Differences between guide-
lines can also arise depending on their stated
priorities, e.g. the target audience (general
practitioners versus specialists), outcomes being
measured (subjective non-measurable quality
outcomes versus reliance on objective measur-
able outcomes), cost-effectiveness (considera-
tions of the cost of implementing the
guidelines’ suggested interventions versus hav-
ing no considerations for cost-effectiveness),
safety considerations (considering only short-
term versus long-term safety data), ease of
implementation (considering the complexities
involved in implementing one treatment strat-
egy over another), access to therapies (e.g. gli-
clazide is unavailable in the USA so is not
highlighted in American guidelines) and finally
author bias and conflicts of interest.

The AGREE II instrument enables compar-
ison of the quality of guidelines, assessing the
methodological rigour and transparency with
which a guideline is developed [16]. Twenty-
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three items are organised within six domains,
each of which captures a unique dimension of
guideline quality (i.e. scope and purpose,
stakeholder involvement, scientific rigour of
development, clarity of presentation, applica-
bility and editorial independence), with an
additional two global rating items. Each item is
rated on a 7-point scale and domain scores cal-
culated by averaging the scores given by multi-
ple appraisers [16].

Appraisal by the IDF of all of the available
diabetes guidelines in 2017 using AGREE II
revealed large differences in quality [4]. For
example, the scientific rigour score was 6% for
the AACE guidelines, 28% for the ADA 2015
guidelines, 81% for the Canadian guidelines
and 95% for the NICE guidelines. The NICE
guidelines also scored 100% for scope and pur-
pose, clarity of presentation and editorial inde-
pendence (i.e. conflicts of interest). Overall
scores were 36% for AACE, 50% for ADA 2015,
83% for the Canadian guidelines and 97% for
NICE, suggesting a conflict between the quality
of guidelines and the popularity of consensus
reports (Fig. 1) [4].

EVIDENCE-BASED GUIDELINES
VERSUS CONSENSUS REPORTS

A consensus has been light-heartedly described
by Margaret Thatcher, a former UK prime min-
ister, as ‘‘the process of abandoning all beliefs,
principles, values and policies in search of

something in which no one believes, but to
which no one objects’’ and, according to the
Israeli diplomat and politician Abba Eben, ‘‘a
consensus means that everyone agrees to say
collectively what no one believes individually’’.

Despite being elevated to the status of
guidelines by medical practitioners, the EASD/
ADA publication is a consensus report of its ten
authors, and makes no evidence-graded recom-
mendations [1]. In fact, the authors state
‘‘though evidence based, the recommendations
presented herein are the opinions of the
authors’’. There is also some inconsistency with
how drugs within a class are handled in the
consensus report [1]. The EASD/ADA report
handles newer drug classes (e.g. GLP-1RAs and
SGLT2 inhibitors) differently to older ones, by
attempting to grade the evidence within the
newer drug classes for CVD benefit (‘‘liraglu-
tide[ semaglutide[ exenatide extended release,
and empagliflozin[ canagliflozin[ dapagliflo-
zin’’) and weight loss benefit (‘‘semaglutide[
liraglutide[dulaglutide[ exenatide[ lixisen-
atide’’). The same is not applied to older ‘‘off-
patent’’ drug classes even where clear differences
exist within the class, such as the cardiovascular
benefits of pioglitazone versus rosiglitazone [17],
or the hypoglycaemic risk [18, 19], renal safety
[20, 21] and cardiovascular safety with gliclazide
versus glimepiride.

In managing T2DM, the EASD/ADA consen-
sus report categorises and highlights patients
with a ‘‘compelling need to minimise weight
gain or promote weight loss’’ [1]. The report

Table 1 Why guidelines exist: the guidelines paradox

Optimistic view vs Pessimistic view

Our guidelines are based on strong evidence vs If you have good evidence, you do not need a guideline (because

the evidence speaks for itself)

Our guidelines help doctors to offer the best modern

treatments to their patients

vs Guidelines help societies maintain their status, and to compete

with other organizations for funding

We issue guidelines as a service to the profession and

humanity

vs Guidelines are issued for a self-serving purpose

Our guidelines are popular because of their scientific

quality

vs Guidelines are popular when they have marketing appeal

Adapted and modified from a presentation made by Eam [38] with permission from the author
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makes no mention of what these ‘‘compelling’’
indications might be, and there currently exists
no evidence linking the weight loss from these
drugs to any meaningful or measurable clinical
outcomes. Weight loss with SGLT2 inhibitors of
approximately 1.5–2.9 kg has been demon-
strated in four network meta-analyses of data
from major studies [22–25]. Slight reductions in
body weight with GLP-1RAs versus placebo
have also been documented in a number of
trials (Table 2) [6–8, 26–28]. These slight reduc-
tions in body weight have been confirmed in a
recent comprehensive network meta-analysis of
diabetes medications [19]. Currently, there is no
evidence linking the magnitude weight loss
from SGLT2 inhibitors or GLP-1RAs with out-
comes such as glycaemic control, cardiovascular
benefits or mortality benefits. Evidence for
direct benefits on other clinically relevant out-
comes is also lacking. However, prescribing
these newer agents for undefined ‘‘compelling’’
indications to ‘‘minimise weight gain or pro-
mote weight loss’’ after metformin results in a
significant cost burden to the healthcare sys-
tem. For example, on the basis of NADAC (Na-
tional Average Drug Acquisition Cost), the cost
of semaglutide at maximum dose in the US was
523-fold higher than glimepiride for a 30-day
supply in September 2019 (USD 993.73 vs USD
1.90) [29]. The question of how long patients
should continue this therapy for the weight
benefit, and comparisons with the effectiveness
of other approved weight loss interventions is

not addressed in the EASD/ADA document. The
evidence driving this prominent recommenda-
tion in the ADA/EASD algorithm deserves more
critical appraisal.

The EASD/ADA algorithm also distinguishes
patients without ASCVD/CKD who have a
compelling need to minimise hypoglycaemia
[1]. Avoidance of severe hypoglycaemia is a
common reason for drug choice in all guidelines
(and common sense). This is especially impor-
tant in patients at highest risk who may suffer
catastrophic consequences, including the frail
elderly, operators of heavy machinery, drivers
of public transport or heavy duty vehicles, air-
line pilots, and patients who are unaware of
hypoglycaemia, live alone, have impaired cog-
nition or mobility, or have a high risk of fall and
fracture [13]. For these individuals, sensible
physicians avoid SUs and insulin whenever
possible or set higher HbA1c targets. In contrast,
in the CAROLINA study, patients were given
glimepiride 1 mg and protocol-titrated every
4 weeks to a dose of 4 mg daily [30, 31]. This was
despite the fact that 35% of patients had
established CVD, 34% were more than 70 years
old, 18% had an estimated glomerular filtration
rate (eGFR) less than 60 mL/min/1.73 m2 (i.e. a
contraindication to using more than 1 mg of
glimepiride [20]) and 41% had baseline HbA1c
below 7.0% [30, 31]. These are not patients in
whom sensible physicians would prescribe gli-
mepiride 4 mg. Despite this, the incidence of
severe hypoglycaemia with glimepiride was

Table 2 Body weight loss with glucagon-like peptide 1 receptor agonists versus placebo

Trial name GLP-1RA Body weight loss vs placebo
(95% CI), kg

Median follow-up
duration, years

References

LEADER Liraglutide 2.3 (- 2.54, - 1.99) 3.8 [6]

SUSTAIN-6 Semaglutide 0.5 mg 2.9 2.1 [21]

Semaglutide 1.0 mg 4.3

HARMONY Albiglutide 1.8 (1.7, 2.0) 1.3 [7]

EXSCEL Exenatide 1.27 (- 1.4, - 1.13) 3.2 [20]

ELIXA Lixisenatide 0.7 (- 0.9, - 0.5) 2.1 [22]

REWIND Dulaglutide 1.46 (1.25, 1.67) 5.4 [5]

CI confidence interval, GLP-1RA glucagon-like peptide 1 receptor agonist
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2.2% and the incidence of hospitalisation due
to hypoglycaemia was 0.9% in this population
of high-risk patients [31]. This confirms the
WHO conclusion that there is a small absolute
risk for severe hypoglycaemia (with glimepiride
in CAROLINA) and explains why, despite a large
85% reduction in the relative risk of severe
hypoglycaemia, linagliptin was not associated
with better CV outcomes [31]. It is not difficult
to speculate then, that if these high-risk
patients had been excluded, or if they had used
gliclazide, which has an approximately three-
fold lower incidence of hypoglycaemia than
glimepiride and ‘‘is more similar to metformin
than other SUs’’ [18, 19, 32], these results might
have been even better.

The EASD/ADA algorithm also highlights
treatment choices where cost is a major issue,
despite there being few places in the world
where the cost of diabetes care is not a major
problem. For example, in the USA, the cost of
treating T2DM is increasing and with current
costs of $237 billion per year [33]. The promi-
nent inclusion of this category in the algorithm
implies that the lower socioeconomic groups
should get inferior treatment, which is rather
disconcerting since guidelines should ensure
cost-effective and equitable care for all. Cost-
effectiveness is based on measurable clinical
endpoints (positive and negative) and does not
necessarily equate to being the cheapest option.
In fact, head-to-head studies of gliclazide versus
DPP4 inhibitors demonstrated similar efficacy,
minimal weight gain with gliclazide and no
cases of severe hypoglycaemia [34–36]. Also, at
the time of publication of the ADA/EASD con-
sensus, SGLT2 inhibitors and GLP-1RAs had not
shown superiority when compared with con-
ventional therapy with regard to major adverse
CV event outcomes for patients without estab-
lished ASCVD. A cost-effectiveness (taking into
account all risks and benefits of) analysis for
second-line therapies in patients without
ASCVD undertaken in a first-world country
clearly demonstrated that sulfonylureas remain
the most cost-effective second-line therapy in
patients inadequately controlled on metformin.
In this analysis, the cost of gliclazide modified
release was compared to all available DPP4
inhibitors, SGLT2 inhibitors, GLP-1 receptor

agonists and insulins [37]. This analysis could
find no measurable benefit that would have
justified the higher cost of the other classes of
drugs in patients without ASCVD.

Finally, the EASD/ADA do not provide
guidelines for patients without compelling
indications for particular drug classes in its
algorithm [1], which is conceivably the majority
of patients. Current evidence would suggest
that in the absence of ASCVD, CKD or heart
failure, a later-generation sulfonylurea (gli-
clazide[ glimepiride) is still the most cost-
effective second-line agent for these patients,
even in a first world setting [12, 37]. This is
probably the reason why, despite the negative
narrative towards SUs over recent years, they
remain the most widely prescribed second-line
therapy [34], suggesting that practising physi-
cians know something that the consensus
experts do not.

CONCLUSIONS

SUs are still widely recommended and pre-
scribed as safe and effective glucose-lowering
drugs. The absolute rates of severe hypogly-
caemia with later-generation SUs are low, as
confirmed by the CAROLINA study and a recent
meta-analysis [19]. Most international and
regional guidelines prefer to differentiate
among SUs, with gliclazide MR rated widely as
having the lowest rates of hypoglycaemia and
weight gain, and the best CV and renal safety.
The EASD/ADA consensus report grades efficacy
and safety for individual molecules in the newer
drug classes but not for the older ones, lacks
evidence for some of its major recommenda-
tions, and the algorithm does not assist primary
care physicians with treating the majority of
patients with T2DM.
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