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AIMS

The risk of hypoglycaemia may differ among sulphonylureas (SUs), but evidence from head-to-head comparisons is sparse.
Performing a network meta-analysis to use indirect evidence from randomized controlled trials (RCTs), we compared the relative
risk of hypoglycaemia with newer generation SUs when added to metformin.

METHODS

A systematic review identified RCTs lasting 12-52 weeks and evaluating SUs added to inadequate metformin monotherapy
(=1000 mg/day) in type 2 diabetes. Adding RCTs investigating the active comparators from the identified SU trials, we established
a coherent network. Hypoglycaemia of any severity was the primary end point.

RESULTS

Thirteen trials of SUs and 14 of oral non-SU antihyperglycaemic agents (16 260 patients) were included. All reported
hypoglycaemia only as adverse events. Producing comparable reductions in HbA; c of —0.66 to —0.84% (—7 to —9 mmol/mol), the
risk of hypoglycaemia was lowest with gliclazide compared to glipizide (OR 0.22, Crl: 0.05 to 0.96), glimepiride (OR 0.40, Crl: 0.13
to 1.27), and glibenclamide (OR 0.21, Crl: 0.03 to 1.48). A major limitation is varying definitions of hypoglycaemia across studies.

CONCLUSIONS
When added to metformin, gliclazide was associated with the lowest risk of hypoglycaemia between the newer generation SUs.
Clinicians should consider the risk of hypoglycaemia agent-specific when selecting an SU agent.

WHAT IS ALREADY KNOWN ABOUT THIS SUBJECT

¢ Adding a sulphonylurea derivate (SU) to metformin remains a commonly used second-line strategy for management of
type 2 diabetes.

e The individual SU agents differ pharmacologically and may confer different risk of hypoglycaemia but there are still few
robust designed RCTs that compare the SU agents head to head.

e Gliclazide and glimepiride have been associated with lower risk of mortality compared with glibenclamide.

WHAT THIS STUDY ADDS
e When added to metformin, gliclazide confers the lowest risk of hypoglycaemia between the newer generation SU agents.

© 2016 The British Pharmacological Society DOI:10.1111/bcp.13059
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Introduction

For more than 50 years, oral sulphonylurea derivates (SUs)
have been fundamental in the medical treatment of type 2 di-
abetes (T2DM) and despite an expanding number of treat-
ment options, adding an SU is still one of the second-line
choices recommended after initial metformin monotherapy
[1]. Effective in lowering glucose levels, the SUs increase the
secretion of insulin through the blocking of ATP-sensitive po-
tassium channels in pancreatic beta cells [2]. An important
side effect is hypoglycaemia that one in five patients with
T2DM experience in some form each year [3]. Hypoglycaemia
has a negative impact on the patients’ quality of life [4-6] and
even mild hypoglycaemia can be a psychological burden to
patients, and fear of hypoglycaemia may inhibit adherence
to treatment [7]. More severe episodes may interfere with
level of consciousness, balance, coordination and vision
and precipitate falls and injury or even coma, seizures and
strokes [8].

Including the SUs as a homogeneous drug class, several
systematic reviews and meta-analyses have examined the ef-
fect of noninsulin antidiabetic drugs [4-6, 9-17]. There is,
however, a vast amount of evidence indicating that the SU
agents differ in terms of tissue selectivity [18], insulin secre-
tory profiles [19], stimulation of insulin secretion during
hypoglycaemia [20], risk of hypoglycaemia [12, 21-24] and
effect on counter-regulatory defence during hypoglycaemia
[25]. Hypoglycaemia seems associated with cardiac ischaemia
[26] and a recent network meta-analysis revealed that
gliclazide and glimepiride were associated with a lower risk
of cardiovascular and all-cause mortality compared with
glibenclamide [27].

An expanding number of oral anti-glycaemic agents are
available, but when sufficient glycaemic control cannot be
maintained with lifestyle management and metformin,
adding an SU is cost-effective [28] and SUs remain the most
commonly used second-line oral antidiabetic drugs [29].
Newer generation SUs, gliclazide, glipizide, glibenclamide
(glyburide) and glimepiride have taken the place of the first
generation agents tolbutamide, chlorpropamide,
acetohexamide and tolazamide [2]. However, robust designed
RCTs comparing the currently available agents are still few
[22, 24] and because the patents of all SUs have expired, it is
unlikely that further RCTs will be performed to assess
whether differences in pharmacological properties among
the individual SUs translate into differences in risk of adverse
events.

In the absence of robust comparative trials, a network
meta-analysis is a powerful alternative approach to compare
efficacy and safety of several treatment options. In contrast
to conventional pairwise meta-analysis, a network meta-
analysis allows the combination of evidence from studies
that have one or more treatments in common and provides
estimates of the relative efficacy between all interventions
whether or not they have been trialled against each other
[30, 31]. Comparing the relative effectiveness with this ap-
proach, the effect of randomization from the individual trials
is preserved [31].

To provide information needed to assist prescribers in
selecting a specific SU for clinical use, we conducted this sys-
tematic review and network meta-analysis of available direct
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and indirect evidence to compare the relative risk of
hypoglycaemia among SUs when used in patients with
T2DM not controlled by metformin monotherapy.

Materials and methods

Data sources and searches

A systematic literature review of PubMed, EMBASE, and
Cochrane Library electronic databases was performed to
identify clinical papers (Appendix S1). First, RCTs comparing
glimepiride, gliclazide, glibenclamide (glyburide) and
glipizide to placebo or an oral non-SU agent were identified.
In order to connect the network and produce reliable esti-
mates of the relative safety and efficacy, we applied the same
inclusion criteria and searched the databases a second time
for RCTs comparing the non-SU comparators in the identified
SU trials with each other or with placebo. We did not contact
authors to identify additional studies or confirm data.

Study selection

The two authors independently conducted the literature
search and study selection. Searching the databases from
inception until 8 January 2016, each record was included
according to the following criteria: RCT with a duration
of 12-52 weeks of SU in patients with T2DM aged 18 or
older, who had received metformin monotherapy
>1000 mg for at least 4 weeks and required add-on therapy
with another oral antihyperglycaemic agent due to inade-
quate control (HbA;c > 6.5% (47.5 mmol/mol)). Only
studies reporting outcomes of hypoglycaemia were in-
cluded. Potential relevant papers and abstracts were ob-
tained and the full text editions were reviewed for
inclusion. Furthermore, we supplemented the electronic
database search by examining reference lists of the in-
cluded papers. Extension studies and dose-finding studies
together with studies using SU combinations were ex-
cluded. No language exclusion criterion was applied.

Data extraction and quality assessment

Data abstraction and risk of bias assessment using the Jadad
scale [32] was performed by one author and checked by the
other. Only trials rated 3 out of 5 or greater were included in
the final analysis. We extracted the following information
from each trial: (i) first author’s name, (ii) year of publication,
(iii) number of participants, (iv) duration of follow-up, (v)
base-line characteristics (age, gender, body mass index
(BMI), HbA,¢, duration of diabetes, metformin dosage and
duration), (vi) drug name, drug class, dose and dosing (fixed
or flexible), (vii) end points (overall hypoglycaemia of any se-
verity, severe hypoglycaemia, mean change in HbA;c and
change in body weight).

Data synthesis and analysis

We constructed the network meta-analyses by combining di-
rect and indirect evidence. The outcomes were
hypoglycaemia of any severity (the primary outcome), HbA; ¢
and body weight. Hypoglycaemia was analysed as a dichoto-
mous end point and reported as odds ratio (OR) with 95%
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credibility interval (Crl), while changes in HbA;c and body
weight were analysed as continuous variables and reported
as absolute differences with 95% CrI [31]. Crl is the Bayesian
analogue to the confidence interval in frequentist statistics.
Trial arms in which the agents were administered at doses be-
low clinical recommended doses were excluded from the
meta-analyses (Appendix S2). All analyses were conducted
as random effects models based on the assumption of hetero-
geneity across the RCTs.

In addition to the assumptions required for a standard
pairwise meta-analysis, network meta-analyses are based on
the assumptions that covariates acting as treatment modifiers
are similar across trials and that the indirect evidence is con-
sistent with the direct evidence [33, 34]. We assessed poten-
tial incoherence in the closed loops of the evidence network
in terms of discrepant results from direct and indirect evi-
dence by running both inconsistency analyses and node split
models [35]. Publication bias were analysed using
comparison-adjusted funnel plots [36].

Finally, we did a sensitivity analysis of hypoglycaemia ex-
cluding the GUIDE study [22] that used the gliclazide modi-
fied release formulation (MR) and provided no information
on baseline metformin doses.

The network meta-analyses were performed using a Bayes-
ian Markov-chain Monte Carlo method and fitted in the free
open source software, ADDIS version 1.16.3 (Research Insti-
tute SOM, Faculty of Economics & Business, University of
Groningen, The Netherlands; http://drugis.org/addis).

Results

Characterization of trials included in the
analyses
The search identified 541 records, of which 26 fulfilled our in-
clusion criteria (Figure 1) [37-62]. Though no data on the
baseline metformin dosage were provided, we decided not
to exclude the only head-to-head comparison of SUs in a rel-
evant population, the GUIDE study [22]. None of the 27 in-
cluded studies reported hypoglycaemia or safety as the
primary outcome. The analyses included 16260 patients,
1878 of which had been randomized to placebo and 5572 to
SU (glibenclamide: 261; gliclazide: 847; glimepiride: 2981;
and glipizide: 1483). In total, 1637 patients (10.1%) had
experienced one or more episodes of hypoglycaemia,
including 1249 (22.4%) of the SU-treated patients, and 42
(2.2%) of those receiving metformin monotherapy (placebo).
Appendix S2 shows the study characteristics.

The evidence network comprised 57 study arms from the
27 trials (Figure 2) lasting 16-52 weeks. The baseline HbA;.
differed across the trials with the lower inclusion threshold
between 6.5 and 8.0% (47.5 and 63.9 mmol/mol) and the
higher threshold between 8.5 and 16.7% (63.9 and
159 mmol/mol) (Appendix S2). The metformin dosage and
duration at baseline also varied across the trials, although
the patients used >1500 mg for >2 or 3 months in most stud-
ies. While six trials reported no criteria for hypoglycaemia

538 records identified

database searching

3 additional records
through identified
through other searches

L

541 records for abstract
inspection after duplicates
removed

74 articles assessed for eligibility

467 records excluded

27 RCTs included*

47 articles excluded:

+ Population not of interest n=17
+ Study design not of interest n=14
+ Intervention not of interest n=13

« Outcome not of interest n=3

*Though no data on the baseline metformin dosage was provided, the GUIDE-study [23] was not

excluded (see text for further information).

Figure 1
PRISMA flow chart of study selection results
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Figure 2

Glimepiride

Glipizide

Nateglinide

The evidence network of eligible comparisons for hypoglycaemia. The width of the lines is proportional to the number of trials comparing each
pair of treatments, and the area of each node is proportional to the number of randomized participants (sample size)

[42, 44, 47, 54, 58, 62], the remainder used various criteria
ranging from symptoms suggestive of hypoglycaemia to
symptomatic hypoglycaemia confirmed by a glucose mea-
surement. Hypoglycaemic episodes requiring third party or
medical assistance were typically classified as severe. Yet, no
consistent criteria were applied for minor hypoglycaemia.

Reflecting variable methodological quality, the mean
Jadad score was 4 out of 5, most often due to missing informa-
tion about the randomization (15 trails) or blinding (12 tri-
als). No definition of hypoglycaemia was mentioned in 1
out of 11 trials rated 5 out of 5 and in 2 out of 5 trials rated
4 out of 5 in Jadad (Appendix S2). Nine trials provided no def-
inition of severe hypoglycaemia, one of which rated 5 out of 5
and two of which rated 4 out of 5 in Jadad. Visual inspection
of comparison-adjusted funnel plots [36] (Appendices S3 and
S$4) did not suggest any small study effects or publication bias.

Table 1 shows baseline demographic and metabolic char-
acteristics from the 27 included trials. The number of patients
randomized ranged from 122 to 2789. The mean age was sim-
ilar across the study arms (53-62 years) and the gender distri-
bution equal, although two studies had a relative high
proportion of females (59%) [45, 58]. Mean diabetes duration
ranged from 4.6 to 8.4 years, baseline HbA . from 6.4 to 9.3%
(46.4 to 78.1 mmol/mol), fasting plasma glucose from 8.0 to
12.2 mmol/l, and BMI from 25.5 to 32.9 kg/m?.

Meta-analyses
Our primary network meta-analysis for hypoglycaemia was
based on data from 27 studies. The inconsistency and note-
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split models revealed no statistically significant inconsis-
tency between direct and indirect evidence. Table 2 shows
the comparative risk of hypoglycaemia of any severity with
the four SUs + metformin. Among the SUs, the risk of
hypoglycaemia was lowest with gliclazide. Only the risk asso-
ciated with glipizide, however, was statistically higher than
the risk with gliclazide (OR 4.60, Crl: 1.04, 19.48). Figure 3
shows the estimated probability that, given the priors and
the data, each of the SU agents has the lowest rate of
hypoglycaemia (rank 1), the second lowest (rank 2), etc.
Gliclazide ranked best among the SUs.

Figure 4 shows the comparative risk of hypoglycaemia
when comparing all the individual oral anti-glycaemic agents
using placebo as reference. A significantly higher risk of
hypoglycaemia than with placebo was noted for nateglinide,
glimepiride, glipizide, and glibenclamide, but not for
gliclazide (OR 2.91, Crl: 0.87-9.93). Moreover, the risk with
gliclazide was not statistically different from that of the other
non-SU agents included in the present analysis with the
exception of pioglitazone (OR 9.75, Crl: 2.40-42.38)
(Appendix SS5).

Excluding the GUIDE study from the analysis led to only
minor changes in the ORs for hypoglycaemia and did not af-
fect the overall rank of the four SU agents (Appendix S6).
Thus, OR for hypoglycaemia with gliclazide vs. placebo in-
creased from 2.91 (Crl: 0.87-9.93) to 4.65 (Crl: 0.79-28.91)
while OR with glimepiride vs. placebo decreased from 7.25
(Crl: 3.25-15.93) to 6.43 (Crl: 2.77-15.26).

A total of 22 studies reported data on severe
hypoglycaemia [37, 39-41, 43-57, 60, 61] and this outcome
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Table 2

Comparative risk of hypoglycaemia of any severity. Results are the odds-ratios (ORs) with 95% credibility intervals (Cl). ORs less than 1 favour the
column defining treatment in terms of lower risk of hypoglycaemia. Results are statistically significant where the Cls do not cross 1.

0.40(0.13,1.27) Glimepiride

0.22 (0.05, 0.96) 0.54 (0.18, 1.64)

1.04 (0.18, 6.85) Glipizide

=y
o
]

o
% — Gliclazide
4 0.8 - ==+ Glimepiride
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12 3 456 7 8 910111213

Rank
Figure 3

The cumulative rankogram of the estimated probability that, given
the priors and the data, each SU agent has the lowest rate of
hypoglycaemia (rank 1), the second lowest (rank 2), etc., among
the compared agents

was rare for all drug classes. Most trials reported zero events.
Severe hypoglycaemia affected none of the patients enrolled
for glibenclamide or gliclazide compared to 0-2.1% of the pa-
tients enrolled for glimepiride and 0-2.6% of the patients en-
rolled for glipizide.

The secondary network meta-analysis for efficacy on
HbA;c was based on 21 RCTs. Six RCTs reported no measure
of variance and were not included in the analysis of HbA;¢

[47, 48, 50, 52-54]. Because this also counted for both RCTs
on glibenclamide [48, 52], the relative efficacy of
glibenclamide could not be estimated. Overall, the SU and
non-SU agents produced statistically similar mean change
from baseline in HbA;¢ that ranged from —0.60 to —0.90%
(—6.1 to —9.9 mmol/mol) compared to placebo (Figure 4).
The efficacy was similar across all included comparators
(Appendix S7).

Most RCTs reported data on weight change from baseline,
but only 13 reported measures of variance and were included
in our secondary network meta-analysis [37-41, 43, 46, 51,
53,55, 56, 60, 63]. Compared with metformin monotherapy,
glimepiride and glipizide produced a body weight gain of
2.11 kg (Crl: 0.64-3.53 kg) and 2.94 (Crl: 0.84-4.83 kg), re-
spectively (Figure 4 and Appendix S8). The weight gain asso-
ciated with glibenclamide and gliclazide could not be
estimated.

Discussion

In this systematic review, we examined the risk of
hypoglycaemia associated with four SUs and eight non-SU
antihyperglycaemic drugs by compiling direct and indirect
evidence from 27 RCTs in patients with T2DM inade-
quately controlled by metformin monotherapy. This analy-
sis is the first to synthesize the available safety data to

A. Hypoglycemia B. HgbA1c C. Weight
Gllbergzlamlda- —e— Pioglitazone —e— | Glipizide —a—
lipizide - —e— Canagliflozin | —a— 1 Pioglitazone - H—e—
- i 1
Glimep_lride- —e— Gliclazide —— Rosiglitazone - e
Nateglinide o1 Vildagliptin - . 1
Gliclazide 4 H——e— Glimepiride - : Glimepiride —e—
Rosiglitazone - ————| s ":mn i e 1 Nateglinide | —o—
canaglifiozin - —te— PG g ! Vildagliptin - oy
Sitagliptin - g 1 =S
Saxagllgtln- - Sitagliptin - A Sitagliptin - —b—
Vildagliptin —a—i Glipizide - —— | Sm{;lip!!n E —l——
Dapagiliflozin 4 voodo Rosiglitazone - —e— | Dapaglifiozin 4 —e—i
Pioglitazone - —e—— Saxagliptin - et 1 Canagliflozin - 4—.—*
i 1
r T T 1 T T T T bd 1 T LA B T T 1
Q.“\ Qg\ LN D @Q 4+ N Q LN L% :@ o L\ o N
log(OR) % kg
Figure 4

Comparative risk of hypoglycaemia (A) and comparative effect on HgbA;. (B) and body weight (C) when comparing the individual oral anti-
glycaemic agents + metformin using metformin + placebo as reference. Results with 95% credibility intervals (Cl) are: (A) odds ratios (ORs); (B)
absolute difference (%); and (C) absolute difference (kg)

Br | Clin Pharmacol (2016) 82 1291-1302 1297



S. E. Andersen and M. Christensen
BJCP

compare relative risk of hypoglycaemia among the different
SU agents. Indicating that the risk of hypoglycaemia may
differ among the SUs with gliclazide having the lowest of
the four, our results are consistent with direct evidence
from the only sufficiently powered head-to-head trial, the
GUIDE study [22], which demonstrated fewer
hypoglycaemic episodes with gliclazide than with
glimepiride. Although our analysis suggests a relevant dif-
ference between the SU agents, the credibility intervals
are wide, reflecting considerable clinical uncertainty.

Interestingly, a recent systematic review compared the
relative risk of mortality and adverse cardiovascular events
with the SUs [27]. Including both RCTs and controlled
observational studies, Simpson et al. also undertook a
network meta-analysis and reported that gliclazide use
was associated with the lowest risk of mortality followed
by glimepiride, glipizide and glibenclamide. Relating this
to our results may lend support to the notion of a causal
relation between hypoglycaemia and adverse cardiac
outcomes [64].

Although severe hypoglycaemia was rare, our results
support the general view that SUs entail a significant risk
of hypoglycaemia [65]. The mechanistic basis for this
might be that all SUs bind to the SU receptor subunit of
ATP-sensitive potassium channels and trigger exocytosis
of insulin from storage granules in pancreatic p-cells even
at low plasma glucose levels [19], where the insulin
secretion in humans normally is almost non-existent.
Moreover, some of the SUs seem to impair the neuroendo-
crine and metabolic counter-regulatory response to
hypoglycaemia [25, 66].

There are considerable differences in pharmacological
properties among the individual SUs in terms of intrinsic ac-
tivity, potency and in onset and duration of action [67], but
the extent to which these differences translate into differ-
ences in risk of hypoglycaemia is not fully understood. In
contrast to the more physiological biphasic response induced
by gliclazide [19], glibenclamide enhances basal insulin secre-
tion and fasting insulin levels more than glipizide [68], and
induces a delayed monophasic insulin response.
Glibenclamide also has two metabolites with hypoglycaemic
activity and a relatively long mean elimination half-life of 15
hours [69]. Another important difference is the actions dur-
ing recovery from hypoglycaemia, where glibenclamide but
not glimepiride stimulates insulin secretion at low glucose
levels [20]. Another difference relates to the pancreatic speci-
ficity. While gliclazide and glipizide seem to bind selectively
to SUR1 receptors on the insulin secreting pancreatic p-cells,
glimepiride and glibenclamide seem less selective [18]. In this
context, it might be important that ATP-sensitive potassium
channels, although with varying SU receptor subunits, can
be found both in glucagon secreting pancreatic o-cells and
in the brain, heart, vessels and other tissues [67]. In addition
to specificity for the pancreatic p-cell Katp channel, gliclazide
differs from the other SUs and does not activate the cAMP
sensor Epac2 to Rapl signalling, which promotes insulin
granule exocytosis [70].

Two formulations of gliclazide are available and we in-
cluded two studies that used the immediate release formula-
tion (IR) [54, 59] and one that used the modified release
formulation (MR) [22]. Including only studies of gliclazide
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IR in a sensitivity analysis of hypoglycaemia, we found no ef-
fect on the overall rank of the SU agents (Appendix S6). Still,
the OR for hypoglycaemia with gliclazide increased from 2.91
to 4.65. This indicates that the MR formulation might confer
a lower risk of hypoglycaemia and is in keeping with a head-
to-head comparison of gliclazide IR and MR that reports a
lower (but statistically insignificant) risk of hypoglycaemia
with gliclazide MR [71].

Despite variable safety profiles, our results indicate a com-
parable overall effect of the SUs on glycaemic control. This is
in line with a series of systematic reviews of the efficacy of
oral anti-hyperglycaemic drugs [4, 6, 9, 10, 14]. Thus, apply-
ing a similar network meta-analysis approach, McIntosh
et al. reported that SUs as a group resulted in a decrease from
baseline in HbA ;. of 0.79% relative to metformin monother-
apy and increased the risk of hypoglycaemia significantly
(OR 8.2) [6].

Strength and weaknesses

The strength of our analysis is the use of network meta-
analysis incorporating both direct and indirect evidence
in a single analysis to get an integrated and coherent pic-
ture of the relative risk. We included relatively large studies
of fairly good quality assessing exposure to the SU for 16—
52 weeks and found a reasonably low inter-trial heteroge-
neity adding to the robustness of our study. We did not in-
clude trials of longer duration in order to limit
heterogeneity in our main outcome, the cumulative risk
of hypoglycaemia. Moreover, to avoid attrition bias, the ex-
tension arms of primary studies were not included. Al-
though our focus was on the SUs, the enrichment of the
network with non-SU trials might also have strengthened
the analyses since the exclusion of treatments can affect
substantially the estimated treatment effect and occasion-
ally the ranking of treatments [72].

Major limitations of our study relate to those of any meta-
analysis in the absence of sufficiently powered head-to-head
RCTs. Thus, the included studies comprise patients with dif-
ferent baseline characteristics. Moreover, network meta-
analyses rely on the assumption that data from the different
trials are interchangeable, and differences in study design,
methodology and patient populations may invalidate this as-
sumption and result in biased estimates from the indirect
comparisons. Other potent effect modifiers and causes of het-
erogeneity and inconsistency in the evidence network such
as sex, age, disease duration, and differences in non-
pharmacological care or co-medication were not considered.
For example, it was not possible to take into account concom-
itant use of SU-potentiating or -antagonizing drugs or risk fac-
tors for hypoglycaemia such as alcohol intake, long diabetes
duration or presence of diabetes complications. Furthermore,
the lack of hypoglycaemia definition in some trials is a limita-
tion that was not fully accounted for in our trial quality
assessment.

In addition to similarity between studies, consistency
is an important assumption that should hold for network
meta-analyses where indirect estimates are derived [33].
Use of inconsistency models and note splitting did not re-
veal any significant network inconsistency in the present
study.
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There are other important limitations to consider when
interpreting our findings. Thus, we included only trials de-
scribed as double-blinded RCTs; however, most of the in-
cluded trials did not report randomization or blinding
procedures. In most cases, forced titration of metformin was
applied, and the patients were not truly inadequately con-
trolled with metformin monotherapy according to recent
guidelines advocating individualized treatment goals [73,
74]. Many trials used flexible dosing; the actual doses used
may have varied across studies. We included only published
RCTs, but RCTs may underestimate the true risk of
hypoglycaemia as patients in RCTs are treated according to
a rigorous protocol and patients with hypoglycaemia prob-
lems are excluded by design.

None of the included trials reported hypoglycaemia
and weight gain as primary outcomes, but only as adverse
events and in no cases did an independent committee per-
form adjudication of hypoglycaemia outcomes. The risk of
hypoglycaemia of any severity was our primary outcome
and the definition of hypoglycaemia varied across trials.
Severe episodes of hypoglycaemia were rare and are
generally far less common in clinical trials compared to
clinical observational studies. Although severe episodes
are much more relevant from a safety, quality of life, and
health economic point of view, the occurrence of non-
severe episodes may also be important to patients. Hence,
Schloot et al. analysed real life data from SU-treated pa-
tients and found that the reported rate of non-severe
hypoglycaemia was an independent risk factor for severe
hypoglycaemia [75].

Constructing a network with newer generation SU
studies and comparing the risk of hypoglycaemia, several
second-line oral anti-hyperglycaemic agents and several
relevant outcomes were intentionally left out of the anal-
yses. We did not consider the risk and efficacy of SUs
when used alone or in combination with other agents
than metformin and we included no specific safety out-
comes other than hypoglycaemia and weight gain. The
study duration was limited to 52 weeks and did not allow
inference on the long-term risk of SU treatment. Finally,
patients included in clinical trials are often younger,
healthier and more compliant than the general diabetic
patient is, so we would expect a lower incidence of
medication-related adverse events than in real-life
settings.

Faced with only sparse direct evidence from head-to-
head comparisons, our analyses based on data from well-
conducted RCTs may represent important data that can as-
sist the clinicians and other decision makers when choos-
ing between the newer generation SUs. The selection of
an antidiabetic drug should always be individualized and
based on, for example, contraindications, co-morbidity
and drug interactions, and ideally agents that are less
prone to precipitate hypoglycaemia should be preferred.
When metformin monotherapy fails, adding agents such
as incretin-based therapy and/or sodium-glucose linked
transporter-2 inhibitors might be rational from a clinical
point of view as these agents carry limited risk of
hypoglycaemia [76]. However, as these agents are still quite
expensive, adding an SU might be a more affordable alter-
native for many patients.

Conclusion

The risk of hypoglycaemia does not seem to pertain to SUs as
a drug class as such. We conclude that when added to metfor-
min, gliclazide confers the lowest risk of hypoglycaemia be-
tween the newer generation SU agents.
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