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ABSTRACT

Introduction: Recent large randomized con-
trolled trials highlighted the clinical significance
of hypoglycemic episodes in the treatment of
diabetes. The present survey was conducted to
provide information from real-life practice on
the incidence of hypoglycemia in type 2 diabetic
patients treated with sulfonylureas.

Methods: This multicenter, observational,
cross-sectional study collected data on inci-
dence of side effects of sulfonylurea-based
therapy in type 2 diabetic patients in four
countries of the Balkan region (Slovenia, Croa-
tia, Serbia, Bulgaria) from October 2014 to June
2015.
Results: Of the 608 who participated in the
study, 573 patients (mean age 67.2 years, mean
body mass index 29.9 kg/m2) met the inclusion/
exclusion criteria. More than 90% of the
patients were treated with the newer generation
sulfonylureas—gliclazide or glimepiride—either
as monotherapy or as dual therapy in combi-
nation with metformin. In total, 210 patients
(36.6%) reported hypoglycemic episode(s) in
the last 6 months. Mild episodes were reported
by 132 patients (62.8%), moderate by 66
(31.2%), severe by 8 patients (4.0%), and very
severe by 4 patients (2%), respectively. Overall,
171 patients (28.2%) reported body weight
increase during the previous year. The mean
reported body weight gain in this group of
patients was 4.2 kg (SD 2.7, median 3). Among
them, 68.1% gained less than 5 kg, 25.0%
gained 5–9 kg, and the rest gained more than
10 kg.
Conclusion: Although newer generation sul-
fonylureas are generally considered safe in
terms of hypoglycemia, our data indicates their
use is associated with substantial risk of hypo-
glycemia and weight gain. Clinicians should be
mindful of these findings when prescribing SUs
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and inform patients about the risk of
hypoglycemia.
Funding: Merck Sharp & Dohme.

Keywords: Fear of hypoglycemia
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Sulfonylureas

INTRODUCTION

Although the medical benefits of improved gly-
cemic control have gained wide recognition,
diabetes management aimed toward increas-
ingly stringent glycemic goals may be associated
with hypoglycemia. Hypoglycemia is the most
common and highly feared acute complication
of diabetes treatment that may adversely affect
clinical outcomes and quality of life [1]. Recent
findings from large randomized controlled trials
(RCTs) highlighted the clinical significance of
hypoglycemic episodes and led to an increased
emphasis on the latter in international treat-
ment guidelines [2–4]. Several trials demon-
strated that intensive glycemic control was
associated with an increased incidence of
hypoglycemia and even suggested hypo-
glycemia to be associated with excess mortality
[5–7]. It is well known that the risk of hypo-
glycemia increases with advanced age, duration
of diabetes, and the presence of severe comor-
bidities and hypoglycemia unawareness [8].
Insulin and sulfonylureas (SUs) are the agents
that most commonly cause hypoglycemia [9].
Although the risk of hypoglycemia is particu-
larly elevated in patients receiving insulin ther-
apy, patients with type 2 diabetes mellitus
(T2DM) treated with insulin secretagogues (e.g.,
sulfonylureas, meglitinides) are also at increased
risk of experiencing hypoglycemia [10]. The
well-being of patients with T2DM may be
affected both directly as a result of hypo-
glycemic symptoms and indirectly due to fear of
recurring hypoglycemia [11]. Moreover, even
mild hypoglycemic episodes may be enough to
adversely impact clinical management of dia-
betes if patients’ fear compromises their will-
ingness to take medications as prescribed.
Awareness of these factors are reflected in
amendments of international guideline

recommendations (ADA/EASD) [12]. However,
implementation of recommended strategies
requires relevant information from real-life
practice to be available. There is a need to
investigate the clinical spectrum and burden of
hypoglycemia so that adequate preventive
measures can be implemented against this
life-threatening complication. This was the
rationale for the present observational,
cross-sectional study designed to assess the
incidence rate of side effects of SU therapy such
as hypoglycemia, evaluated by patient-reported
outcomes in countries of the Balkan region. The
survey also addressed some other (health- and/
or quality of life (QoL)-related) aspects, includ-
ing body weight gain and evaluation of how
much patients are bothered by these side effects.

METHODS

Study Design

The Real-Life Effectiveness and Care Patterns of
Diabetes Management (RECAP-DM) Balkan
study is an observational, multicenter,
cross-sectional study including patients with
T2DM on SU therapy. The study was conducted
in primary care physician practices and dia-
betology/endocrinology outpatient clinics in
Slovenia, Croatia, Serbia, and Bulgaria. Study
centers were randomly selected among a con-
venience sample of physicians from each of the
four countries. The target was to recruit a total
of 10–20 physicians in each participating
country. The primary objectives were to assess
the incidence rate of side effects of SU therapy
such as hypoglycemia, evaluated by patient-re-
ported outcomes and weight gain, as well as by
how much patients were bothered by these side
effects. Another primary objective was to assess
the adequacy of glycemic control. Adequate
glycemic control (at HbA1c target) was defined
according to the International Diabetes Federa-
tion (IDF) as HbA1c less than 6.5%, and
according to the American Diabetes Association
(ADA) as HbA1c less than 7.0%. The secondary
objectives were to describe the demographic
and medical factors associated with different
levels of hypoglycemia and glycemic control.
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Sample Size Calculation

The prevalence of hypoglycemia was reported at
35.8% (95% CI 33.8–37.8%) in the AP
RECAP-DM study [13], and at 38.4% (95% CI
34.0–42.8%) in the EU RECAP-DM study.
Country-specific prevalence ranged from 24.2%
(Germany) to 53.6% (UK) [14]. As this interval
includes the ‘‘worst case scenario’’ proportion of
50%, it was used as a base for power calcula-
tions. Assuming a confidence level of 95% and
prevalence of 50%, 153 patients per country
were required to ensure the desired error margin
of ±10% with a power of 0.8. The study was
sized according to the primary objectives
(establishing prevalence of hypoglycemia and
poor disease control in the region).

Finally, a total of 57 physicians participated
in the study (Bulgaria 6 sites/15 HCP—GPs/149
patients/ca. 10 patients each; Croatia 13 sites/13
HCP—GPs/144 patients/ca. 10 patients each,
some 12; Serbia 14 sites/14 HCP—GPs/153
patients/ca. 9 patients each, some up to 18;
Slovenia 14 sites/15 HCP—only diabetologists
due to treatment paradigm that only specialists
treat diabetes/161 patients/ca. 10 patients each,
some 13).

Inclusion/Exclusion Criteria

Eligible patients according to the inclusion/ex-
clusion criteria listed in Table 1 were enrolled in
the study from October 2014 to June 2015. To
reduce selection bias, physicians were asked to
enroll 10–15 eligible patients consecutively. All
patients signed an informed consent form prior
to enrollment. Both the study protocol and
informed consent form were approved by the
local ethical committee in each country.

Case report forms were used to collect data
on patient demographic and clinical character-
istics from medical records during the 6-month
period prior to the enrollment date. These
included patient age and gender, duration of
diabetes, age at diagnosis of diabetes, smoking
status, alcohol use, weight, body mass index,
physical activity and antidiabetic therapy prior
to the visit date, as well as therapy

modifications at the study visit. Data on gly-
cemic control were based on the most recent
HbA1c measurement within a month prior to
the visit date. Otherwise, patients were sub-
jected to a standard blood draw during the
physician office visit (i.e., patient enrollment
date) to obtain HbA1c measurement.

Table 1 Inclusion/exclusion criteria

Inclusion criteria

Patient diagnosed with type 2 diabetes mellitus (DM)

(ADA criteria)

C30 years at the time of type 2 DM diagnosis

Treatment with SU (as monotherapy or in

combination with metformin) for at least 6 months

prior to enrollment (as evidenced by filled

prescriptions for at least 90-day supply)

Patient has his/her clinical record in the healthcare

center

Patient’s medical records include the minimum core

data

Patient is primarily managed in the healthcare center

Patient properly completes the questionnaires (after

having given consent)

Outpatient patient

Exclusion criteria

Patients with type 1 DM

Pregnant women/women with gestational DM

Patients who have been taking DPP-4 inhibitors, GLP-1

receptor agonists, meglitinides, pioglitazone, or insulin

during the 6 months prior to enrollment

Patients who are unable to complete the questionnaire for

whatever reason

Patients who are already participating in another clinical

trial

Inability or unwillingness to sign the informed consent

Investigator’s decision that the patient should not take part

in the study

Diabetes Ther (2017) 8:929–940 931



Patient-Reported Outcomes

At study visit patients were administered a
study-specific questionnaires (see Online
Appendix) consisting of questions/items on
general adherence, general self-care, experience
of hypoglycemia, weight gain and fear of weight
gain, and the standard Hypoglycemia Fear Sur-
vey II Worry Subscale (HFS-II WS) on fear of
hypoglycemia.

According to ADA guidelines hypoglycemic
events are classified as severe hypoglycemia,
documented symptomatic hypoglycemia,
asymptomatic hypoglycemia, probable symp-
tomatic hypoglycemia, or pseudo-hypo-
glycemia [12]. As a result of the real-world
setting and self-reported outcome measures in
the study design, we decided to use an approach
that was more convenient for the patients.
Therefore, severity of hypoglycemia was classi-
fied as (1) mild (no or little interruption of
activities and no assistance required to manage
symptoms); (2) moderate (some interruption of
activities and no assistance needed to manage
symptoms); (3) severe (requiring third-party
assistance to manage symptoms); and (4) very
severe (hypoglycemia episode that required
medical assistance). Patients were asked to read
a list of hypoglycemic symptoms and quantify
the frequency and severity of such symptoms
during the 6 months preceding the survey. If a
patient reported episodes of hypoglycemia at
more than one level of severity, the participant
was categorized according to the most severe
level reported. The frequency data were col-
lected as 1–2 episodes over the last 6 months,
3–6 episodes over the last 6 months, more than
one per month, more than one per week, or
daily.

Worry about hypoglycemia was measured
using the HFS-II WS. The administered subscale
consists of 18 items that measure degree of
patient fear in the past 6 months with responses
ranging from 0 to 4 points (higher value
denoting more pronounced worries), with pos-
sible total scores from 0 to 72 points.

Evaluation of weight gain was based on
patients’ self-reported unintentional body
weight increase during the last year. The ques-
tionnaire administered to patients at the study

visit included questions about weight gain (five
items) and about fear of weight gain (three
items) (see Online Appendix).

Compliance with Ethics Guidelines

All procedures followed were in accordance
with the ethical standards of the responsible
committee on human experimentation (insti-
tutional and national) and with the Helsinki
Declaration of 1964, as revised in 2013.
Informed consent was obtained from all
patients for being included in the study.

Statistical Analyses

All statistical analysis was performed using Sta-
tistical Package for the Social Sciences (SPSS)
version 17.0 for Windows (SPSS, Chicago, IL).
Descriptive statistics was used to summarize
patient demographics, disease characteristics,
medication side effects, and patient-reported
outcomes. Post hoc pairwise Chi-squared test
with Bonferroni correction was used to test the
differences between proportions. Mann–Whit-
ney test was used for data that are not normally
distributed. A p value of 0.05 was considered
statistically significant. A multivariate approach
using logistic regression was employed to
explore association of glycemic control and
hypoglycemic episodes with patient character-
istics. The included continuous variables (age,
duration of diabetes) were intentionally not
dichotomized/categorized. Given the explora-
tory nature of the model, only main effects
(without interactions) were fitted to keep it
simple. In addition, exploratory univariate
analyses were performed with variables of
interest not included in the logistic regression
models (using Mann–Whitney or Fisher test, as
appropriate, with Bonferroni correction).

RESULTS

Patient Characteristics

Of the 608 who participated in the study, after
the database lock it was found that 34 patients
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did not fulfill the inclusion or exclusion criteria,
and one patient record was found to contain 90
missing data (out of 96). All these 35 patients
were omitted from the final analysis. For the
remaining 573 patients, the mean age was
67.2 years, 63.5% of all patients were at least
65 years of age, 50.1% were female, and the
mean body mass index was 29.9 kg/m2. The
average duration of diabetes was 9.9 years, and
80.8% of patients had diabetes for at least
5 years. The mean HbA1c level was 7.1%, and
only 33.7% of patients were at HbA1c goal
according to IDF criteria (HbA1c less than 6.5%)
and 55.1% according to ADA criteria (HbA1c
less than 7.0%), respectively (Table 2).

Antidiabetic Therapy

Up to the study visit 161 (28.1%) patients were
treated with SU as monotherapy and 412
(71.9%) were taking dual therapy (met-
formin ? SU, except two patients receiving SU
and acarbose). The SUs administered were
glibenclamide, gliclazide, glimepiride, glipizide,
or gliquidone. The number/proportion of indi-
vidual active substances among patients on
monotherapy and dual therapy are shown in

Table 3. The average doses of individual sub-
stances were as follows: gliclazide 56.5 mg, gli-
mepiride 2.4 mg, gliquidone 30 mg, glipizide
7.4 mg, glibenclamide 3.9 mg, metformin
857.3 mg, and acarbose 50 mg. At the study visit
therapy was changed in 160 patients (28%). The
majority of modifications consisted of dosage
adjustments (88 patients) or change of diabetic
treatment in the same pharmacological class (12
patients). Addition/switch to another pharma-
cological class was reported in only 60 patients
(10.5% of study population). Overall, introduc-
tion of a DPP-4 inhibitor was the most prevalent
change when adding/switching to a different
pharmacological class; specifically, 17 patients
received a DPP-4 inhibitor (sitagliptin 14, lina-
gliptin 2, unspecified 1).

Hypoglycemic Episodes

In total, 210 patients (36.6%) reported hypo-
glycemic episode(s) in the last 6 months. Mild
episodes were reported by 132 patients (62.8%),

Table 2 Patient characteristics

Characteristics Mean (SD)/n (%)

Age (years) 67.2 (9.7)

C65 years 364 (63.5%)

Gender

Female 287 (50.1%)

Male 286 (49.9%)

HbA1c (%) 7.1 (1.4)

HbA1c at target\7.0% 316 (55.1%)

HbA1c at target\6.5% 193 (33.7%)

Weight (kg) 84.5 (16.6)

Body mass index (kg/m2) 29.9 (5.2)

Duration of diabetes (years) 9.9 (6.4)

Age at diagnosis (years) 57.4 (9.8)

Current smokers 65 (11.3)

Table 3 The number/proportion of individual active
substances among patients on monotherapy and dual
therapy

Number
of patients
(n)

Proportion
of patients
(%)

Monotherapy

Gliclazide 91 56.5

Glimepiride 53 32.9

Gliquidone 9 5.6

Glipizide 5 3.1

Glibenclamide 3 1.9

Dual therapy

Gliclazide ? metformin 189 45.9

Glimepiride ? metformin 186 45.1

Gliquidone ? metformin 18 4.4

Glipizide ? metformin 12 2.9

Glibenclamide ? metformin 5 1.2

Gliclazide ? acarbose 2 0.5
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moderate by 66 (31.2%), severe by 8 patients
(4.0%), and very severe by 4 patients (2%),
respectively. Overall episodes of hypoglycemia
occured as shown in Table 4.

HFS-II Worry Subscale Score

Additional (indirect) assessment of burden of
hypoglycemia was performed using the Worry
Subscale of the HFS-II questionnaire. Relative
proportions of responses to HFS-II Worry Sub-
scale items are presented in Table 5. Mean
HFS-II Worry Subscale score was 8.8 (SD 11.5,
median 4, range 0–72). There was a statistically
significant difference in the HFS scores between
patients with and without hypoglycemic epi-
sodes (estimated median difference 4 points,
95% CI 2–5, p\0.0001; Mann–Whitney test).
HFS scores were also compared within the sub-
group of patients reporting hypoglycemic epi-
sodes with respect to the severity of episodes
(defined as the most severe episode experi-
enced). As it was not possible to analyze very
severe cases as a separate group (because of their
small number), they were merged with severe
cases. Statistically significant HFS score differ-
ences were found between patients with mild
vs. severe episodes and between those with
moderate vs. severe episodes (both p\0.0001;
Tukey HSD test), while difference between
patients with mild vs. moderate episodes was
not significant (Fig. 1).

Weight Gain

Evaluation of weight gain was based on
patients’ self-reported body weight increase

Table 4 Experience of hypoglycemia

Occurrence of hypoglycemic episodes % of cases

1–2 times over the last 6 months 40.1

3–6 times over the last 6 months 28.8

More than once per month 17.5

More than once per week 10.3

Every day 3.3

Table 5 Relative proportions of responses to HFS-II
Worry Subscale items

Item Relative proportions of responses (%)

Never Rarely Sometimes Often Very often NA

1 58.8 22.3 12.7 4.5 0.3 1.2

2 62.3 18.3 14.7 2.6 0.7 1.4

3 65.6 14.3 15.7 2.1 0.7 1.6

4 76.3 13.1 8.2 0.5 0.5 1.4

5 59.3 17.6 15.5 4.9 1.2 1.4

6 78.5 8.7 8.0 2.6 0.7 1.4

7 71.0 12.2 12.0 2.3 0.9 1.6

8 59.5 17.6 16.2 4.2 0.9 1.6

9 78.9 8.0 8.0 1.9 1.0 2.1

10 73.6 14.1 7.0 1.9 0.9 2.4

11 81.5 10.1 4.7 1.0 1.0 1.6

12 72.6 14.7 9.2 1.0 0.9 1.6

13 54.3 21.6 15.9 5.1 0.7 2.4

14 71.6 14.0 9.8 2.4 0.7 1.6

15 64.7 16.8 12.6 3.0 1.6 1.4

16 70.0 16.4 8.2 2.8 1.2 1.4

17 64.6 14.5 13.8 4.7 1.0 1.4

18 70.2 16.1 10.3 1.2 0.9 1.4

Item 1 Because my blood sugar could go low, I worried about not
recognizing/realizing my blood sugar was low. Item 2 Because my
blood sugar could go low, I worried about not having sugary
drinks or foods (such as fruit juice or candy) available to treat
myself. Item 3 Because my blood sugar could go low, I worried
about passing out in public. Item 4 Because my blood sugar could
go low, I worried about embarrassing myself or my friends in a
social or public situation. Item 5 Because my blood sugar could go
low, I worried about having a hypoglycemic episode while alone.
Item 6 Because my blood sugar could go low, I worried about
appearing stupid or drunk to others. Item 7 Because my blood
sugar could go low, I worried about losing control. Item 8 Because
my blood sugar could go low, I worried about no one being
around to help me during a hypoglycemic episode. Item 9 Because
my blood sugar could go low, I worried about having a hypo-
glycemic episode while driving. Item 10 Because my blood sugar
could go low, I worried about making a mistake or having an
accident. Item 11 Because my blood sugar could go low, I worried
about getting a bad evaluation or being criticized. Item 12 Because
my blood sugar could go low, I worried about difficulty thinking
clearly when responsible for others. Item 13 Because my blood
sugar could go low, I worried. Item 14 Because my blood sugar
could go low, I worried about accidentally injuring myself or
others. Item 15 Because my blood sugar could go low, I worried
about permanent injury or damage to my health or body. Item 16
Because my blood sugar could go low, I worried about low blood
sugar interfering with important things I was doing. Item 17
Because my blood sugar could go low, I worried about becoming
hypoglycemic during sleep. Item 18 Because my blood sugar could
go low, I worried about becoming emotionally upset and difficult
to deal with
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during the last year. In the study sample, 171
patients (28.2%) reported such weight gain. The
mean reported body weight gain in this group
of patients was 4.2 kg (SD 2.7, median 3).
Among them, 68.1% gained less than 5 kg,
25.0% gained 5–9 kg, and the rest gained more
than 10 kg. There was a statistically significant
trend of increasing proportion of weight gain
with increasing BMI category (p\0.0001;
Cochran–Armitage test for trend). More than
75% of patients were bothered by their weight
gain. Post hoc pairwise Chi-squared test with
Bonferroni correction showed significant pair-
wise differences for all pairs except for over-
weight vs. obese and obese I vs. obese II
(corrected p values for significant comparisons
at most 0.029).

Glycemic Control and Hypoglycemic
Episodes in Relation to Patient
Characteristics

A multivariate approach using logistic regres-
sion was employed. However, model develop-
ment was limited, partly because no model was
specified in advance and partly because several

potential variables of interest could not be
included because of methodological issues. The
first developed model associated glycemic con-
trol (yes/no according to ADA 2015 guidelines)
with four variables: patient’s fear of weight gain
(yes/no), hypoglycemic episodes during the last
6 months (yes/no), patient age, and diabetes
duration. The odds ratios (and their 95% CIs)
for the four variables were 0.681 (95% CI 0.476,
0.973; p = 0.035) for presence vs. absence of fear
of weight gain; 1.383 (95% CI 0.964, 1.990;
p = 0.080) for presence vs. absence of hypo-
glycemic episodes in the last 6 months; 1.021
(95% CI 1.001, 1.041; p = 0.039) per each
additional life-year, and 0.971 (95% CI 0.942,
1.000; p = 0.056) per each additional year of
duration of diabetes. It should be noted that all
four odds ratios are relatively small from the
practical standpoint. The second developed
model associated presence of hypoglycemic
episode(s) during the last 6 months with four
variables: HFS score (above/below median),
gender, patient’s fear of weight gain (yes/no),
and glycemic control (yes/no based on ADA
HbA1c criterion). The odds ratios (and their
95% CIs) for the four variables were 3.0 (95% CI
2.0, 4.5; p\0.0001) for HFS score above median
(4 points) vs. HFS score below median; 1.54
(95% CI 1.06, 2.25; p = 0.025) for female gender
vs. male gender; 0.68 (95% CI 0.45, 1.059;
p = 1.00) for presence vs. absence of fear of
weight gain, and 1.34 (95% CI 0.92, 2.01;
p = 1.97) for good glycemic control (HbA1c less
than 7%) vs. glycemic control that is not good.
Of note is that this model yielded relatively
high odds ratios for HFS score and gender with
respect to presence of hypoglycemic episodes,
indicating significantly larger odds of the latter
among patients with above median HFS score
vs. below median, and significantly larger odds
of such episodes among women vs. men. In
addition, exploratory univariate analyses were
performed with variables of interest not inclu-
ded in the logistic regression models. The only
statistically significant associations were found
(1) between glycemic control and fasting
plasma glucose levels (the latter being lower in
well-controlled patients), which is clinically
plausible; and (2) between hypoglycemic epi-
sodes and questionnaire item examining how

Fig. 1 Boxplot of HFS scores vs. severity of hypoglycemic
episodes. Very severe cases were merged with severe cases
(because of the small number). Dark horizontal lines show
medians, stars within the boxes show means

Diabetes Ther (2017) 8:929–940 935



bothered patients are by medication side effects,
with somewhat equivocal results.

DISCUSSION

Adding sulfonylureas (SUs) to metformin still
remains a commonly used strategy in the
treatment of type 2 diabetes, despite well-doc-
umented safety issues related to SUs therapy
such as hypoglycemia and weight gain [15]. SU
treatment commonly leads to a weight gain of
about 2 kg depending on baseline HbA1c level
and two to three times higher rates of hypo-
glycemia than treatment with other oral
antidiabetic medications [16]. A meta-analysis
of 31 RCTs found that SU treatment resulted in
more hypoglycemic events compared with the
comparator groups (RR 2.41, 95% CI 1.41, 4.10)
but none of the studies reported any severe
hypoglycemic episodes requiring third-party
assistance [17]. However, as a result of the
stringent restraints of RCT study designs, it is
difficult to precisely determine the total burden
of hypoglycemia in clinical practice. Therefore,
observational studies conducted in real-world
settings can provide valuable data regarding
frequency and severity of hypoglycemia in the
management of diabetes [18]. In the present
study hypoglycemic events were reported by
36.6% of patients. The majority of patients
reported mild hypoglycemia (62.8%), about
third moderate (31.2%), and the rest severe
(4.0%) or very severe (2.0%) hypoglycemia.

Almost 20% of our patients who reported
hypoglycemic episodes experienced hypo-
glycemia more than once per month and 10%
more than once per week. Repeated episodes of
hypoglycemia can lead to hypoglycemia
unawareness, cognitive impairment, and may
have a negative impact on a patient’s quality of
life [19]. As a result, patients can develop fear of
hypoglycemia. Fear of hypoglycemia imposes
an additional psychological barrier to good
glycemic control and medication adherence
[20]. To assess fear of hypoglycemia, researchers
have most often used the Hypoglycemia Fear
Survey-II (HFS-II) [21]. The HFS-II is well vali-
dated and is increasingly used in T2DM [22].
Studies that used the HFS-II score found that

type 2 diabetic patients reported increased fear
of hypoglycemia while the number of both
mild/moderate and severe episodes increased
[23]. The HFS comprises a Worry Subscale and a
Behavior Subscale, with many trials using only
the former (HFS-WS) [24]. HFS-WS scores are
comparable between patients with type 1 dia-
betes and patients with type 2 diabetes receiving
insulin, and scores are only moderately lower in
type 2 diabetic patients on SU treatment [25].
HFS-II WS scores for our patient sample reflec-
ted the expected patterns in fear of hypo-
glycemia. Patients who reported hypoglycemic
events showed more fear than those who did
not, and patients who reported more severe
episodes of hypoglycemia revealed more fear
that those who reported less severe episodes. Up
till now no definite cutoff score has been
determined that would be most indicative of
clinically relevant fear of hypoglycemia as
assessed by HFS-II WS score. However, Hajós
et al. suggest the use of the elevated item
endorsement (EI) criterion, which supposedly
shows a strong association with suboptimal
patient well-being [26]. The EI criterion is ful-
filled by patients who have elevated score [at
least 3 (often/very often)] on more than one
HFS-II WS item. Among our study participants
11.1% were found to fulfill the EI criterion.

More than 90% of the patients in our study
were treated with the newer generation SUs—
gliclazide or glimepiride—either as monother-
apy or as dual therapy in combination with
metformin. According to the research findings,
individual SUs differ and may confer different
risks of hypoglycemia [27]. Although in contrast
with the findings of previous studies, which
claim that gliclazide is associated with the
lowest risk of hypoglycemia among the sec-
ond-generation SUs [28, 29], the results of a
recently published large real-world cohort con-
sisted of more than 100,000 participants suggest
that gliclazide may not be superior to other
sulfonylureas [30].

Although obesity remains one of the major
risk factors for diabetes with up to 90% of dia-
betic patients being overweight or obese at the
time of diagnosis, certain antidiabetic medica-
tions, such as insulin and SUs, can lead to sub-
stantial weight gain [31]. In our study sample
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28.2% of patients reported body weight increase
during the last year (mean 4.2 kg, SD 2.7,
median 3). Among them, 68.1% gained less
than 5 kg, 25.0% gained 5–9 kg, and the rest
gained more than 10 kg. In addition, there was
a statistically significant trend of increasing
proportion of weight gain with increasing BMI
category. This finding suggests that patients
already endangered by their body weight tend
to be at higher risk of gaining additional weight
during their SU-based therapy. Patients who
continue to gain weight throughout the course
of their illness may enter into a vicious cycle of
weight gain and poor glycemic control.

Despite significant improvement in diabetes
care during the past decade, achieving the
HbA1c targets remains suboptimal among
adults with diabetes [32]. Our data confirm the
wide gap between the guidelines and the clini-
cal practice in diabetes management in the
Balkan region, with only 33.7% of patients at
HbA1c goal according to IDF criteria (HbA1c at
most 6.5%) and 55.1% according to ADA crite-
ria (HbA1c at most 7.0%). Clinical inertia is
recognized as a major factor that contributes to
widespread failure to achieve evidence-based
goals in patients with T2DM [33]. Even though
more patients in our study were not adequately
controlled, therapy was modified in only 28%
of patients. Therefore, our results confirm that
there are delays in treatment intensification in
patients with suboptimal glycemic control in
the Balkan region. Overall, introduction of a
DPP-4 inhibitor was the most prevalent change
when adding/switching to a different pharma-
cological class.

To the best of our knowledge the RECAP-DM
Balkan study is the first study showing the
incidence rate of side effects of SU therapy
including hypoglycemia and weight gain in
countries of the Balkan region. Its observational
nature represents both a strength and a limita-
tion. Potential for bias with non-randomized
data collection is a well-known limitation of
observational research. Nevertheless, the use-
fulness of observational studies is being
increasingly recognized as an additional tool to
inform current clinical practice and to guide
healthcare decision-making. The extrapolation
of RCT results into everyday practice may not be

fully representative of a general diabetes popu-
lation especially when it comes to incidence of
hypoglycemia. The true incidence of hypo-
glycemia is often underestimated because RCTs
of diabetes population usually exclude patients
with severe episodes of hypoglycemia, recurrent
hypoglycemic events, or hypoglycemia
unawareness. Observational studies conducted
under real-life conditions can provide valuable
data regarding the use of antidiabetic drugs in
everyday clinical practice as treatment is mon-
itored in a real-world setting rather than under
the rigorous constraint of an RCT. As a result of
the subjective nature of the assessment, patient
self-reported outcomes also have the potential
for confounding. However, since many patients
with diabetes may not always recognize or recall
symptoms of hypoglycemia, or may have lim-
ited knowledge about hypoglycemia itself, it is
possible that the true incidence of hypo-
glycemia was even higher than reported.
Although this study tests prevalence of side
effects and level of control achieved by patients
using SUs, the results cannot be directly attrib-
uted to these drugs because of the lack of an
adequate comparative group. As with any
‘‘real-life’’ results, the effectiveness (or lack
thereof) and prevalence of side effects can be
significantly influenced by the treatment pat-
terns (the way patients are chosen to receive
SUs).

CONCLUSIONS

Despite well-documented safety issues related to
SU therapy such as hypoglycemia and weight
gain, there are a large number of patients taking
these agents in the Balkan region, either alone
or as part of combination therapy. Although
newer generation SUs are generally considered
safe in terms of hypoglycemia, our data indi-
cates that their use is associated with substantial
risk of hypoglycemia. Furthermore, the results
of our study provide evidence that the fre-
quency and severity of hypoglycemia in
SU-treated patients are associated with
increased fear of hypoglycemia. Clinicians
should be mindful of these findings when pre-
scribing SUs and inform patients about the risk
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of hypoglycemia. Weight-friendly agents which
carry a low risk of hypoglycemia such as incre-
tin mimetics and SGLT-2 inhibitors represent a
valuable therapeutic options that may help
patients to achieve and sustain improved gly-
cemic control and thus reduce diabetes-related
complications in countries of the Balkan region.
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