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Summary

Introduction: GLP1 receptor agonist lixisenatide has demonstrated its efficacy in numerous clinical trials, never-
theless its real-life effectiveness data is limited. Aim: To describe effectiveness and safety of lixisenatide in routine
clinical practice in the Czech Republic and the Slovak Republic, as recorded by the Registry-Based Observational
Study. Methods: Multinational, multicenter, observational, non-interventional, 6-month prospective product regis-
try of patients with type 2 diabetes mellitus aged > 18 years who were initiating therapy with lixisenatide. Patients
were enrolled into this registry, provided written informed consent, between 1 May 2013 and 31 December 2015.
Evaluations were performed at baseline and after 3 and 6 months of lixisenatide treatment. The primary objective
of the study was the absolute change in glycated hemoglobin (HbA, ) from baseline to month 6 after lixisenatide
initiation. The study was approved by responsible ethics committees and performed in accordance with the Hel-
sinki Declaration. Informed consent was obtained from all patients before enrolment in the study. Results: Overall
772 eligible patients (51.4 % males), mean age 56.7 (+ 9.3) years, with mean diabetes duration 7.7 (+ 5.5) years, mean
duration of treatment with oral antidiabetic drugs 6.8 (+ 4.9) years, and body mass index 37.6 (+ 5.9) kg/m? were en-
rolled in the study. Overall, 93.6 % were obese, 86.3 % subject were treated for hypertension, and 76.0 % for dyslip-
idemia. In total 96.1 % of patients completed the 6 months’ therapy. Lixisenatide significantly reduced HbA, _(de-
crease by 9.7 £ 14.4 mmol/mol [3.1 £ 0.2 % DCCT] after 6 months in per protocol population), and body weight
(decrease by 3.5 + 5.4 kg). The best responders to the treatment were younger patients with higher BMI, who had
a shorter duration of diabetes. Overall safety profile of lixisenatide was satisfactory in the study. The most frequent
adverse events were functional disorders affecting the gastrointestinal system. There was no episode of severe hy-
poglycemia reported throughout the study. Conclusion: In a real-life practice cohort of patients with type 2 diabe-
tes mellitus 6 months treatment with once-daily GLP1 receptor agonist lixisenatide significantly improved glucose
control and decreased body weight without increasing the risk of symptomatic and/or severe hypoglycemia risk.
Funding: Sanofi Czech Republic.
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Ucinnost a bezpecnost lixisenatidu v Iécbé diabetu v realném svété:
udaje z monitorovaciho registru z realné praxe v Ceské a Slovenské
republice

Souhrn

Uvod: Agonista receptoru pro GLP1 lixisenatid prokézal svou G¢innost v éetnych klinickych studiich, aviak udaje
o jeho Ucinnosti z redlného zivota jsou omezené. Cil: Popis ucinnosti a bezpecnosti lixisenatidu v bézné klinické
praxi v Ceské republice a Slovenské republice, jak jsou zaznamenany v Observaéni studii na podkladé udaj z regis-
tru. Metody: Mnohondarodni multicentricky, observacni, neintervencni, 6mési¢ni prospektivni produktovy registr
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pacientl s diabetem 2. typu nad 18 let, ktefi zacinali [é¢bu lixisenatidem. Na zékladé informovaného pisemného
souhlasu byli pacienti do tohoto registru zafazeni v obdobi od 1. kvétna 2013 do 31. prosince 2015. Hodnoceni
byla provedena na zac¢atku studie a dale po 3 a 6 mésicich [é¢by lixisenatidem. Primarnim cilem studie bylo dosa-
zeni zasadni zmény v hodnote glykovaného hemoglobinu (HbA, ) v obdobi od pocatku lécby do 6. mésice po za-
vedeni lixisenatidu. Studie byla schvélena pfislusnymi etickymi komisemi a probéhla v souladu s Helsinskou de-
klaraci. Informovany souhlas byl ziskan od viech pacientl pred jejich zafazenim do studie. Vysledky: Do studie
bylo zafazeno celkem 772 pacientt (z toho 51,4 % muzd) v primérném véku 56,7 (x 9,3) let, s prlmérnou dobou
trvani diabetu 7,7 (= 5,5) let, s primérnou dobou lé¢by perordlnimi antidiabetiky (PAD) 6,8 (+ 4,9) let a indexem
télesné hmotnosti (BMI) 37,6 (+ 5,9) kg/m?2. Celkem 93,6 % Ucastnik(l studie bylo obéznich, 86,3 % se lé¢ilo pro
hypertenzi a u 76,0 % ucastnik( probihala l1é¢ba dyslipidemie. Celkem 96,1 % pacient(i dokoncilo 6mésicni tera-
pii. Lixisenatid vyznamné snizil hodnotu HbA,_(pokles 0 9,7 + 14,4 mmol/mol [3,1 + 0,2 % DCCT] po 6 mésicich
v populaci per protokol), a télesnou hmotnost (pokles o 3,5 + 5,4 kg). Nejlépe reagovali na 1é¢bu mladsi pacienti
s vyssim BMI a s krat$i dobou trvani diabetu. Celkovy bezpecnostni profil lixisenatidu byl v rdmci studie uspoko-
jivy. Nejcastéjsi nezaddouci Ucinky gastrointestinélni. V pribéhu celé studie nebyla hldsena zadna epizoda tézké
hypoglykemie. Zavér: U skupiny pacienttd s diabetem 2. typu v podminkach bézného Zivota se po 6mésicni tera-
pii pfi uzivani agonisty receptoru pro GLP1 lixisenatidu 1krat denné vyznamné zlepsila kompenzace diabetu a sni-
zZila télesnd hmotnost, aniz by se zvysilo riziko symptomatické a/nebo tézké hypoglykemie. Financovani studie:
Sanofi Ceska republika

Klicova slova: diabetes mellitus 2. typu — GLP1 RA - HbA, - hypoglykemie - lixisenatid —observacni studie - per-

oralni antidiabetika (PAD)

Introduction

The prevalence of type 2 diabetes mellitus (T2DM) is
significantly rising across the world, largely fueled by
the epidemic of obesity and aging of the population
[1]. T2DM is a progressive disease characterized by insu-
lin resistance and decline of B-cell function [2,3]. Tight
glycemic control is one of the cornerstones of effective
management of T2DM, as it significantly reduces the
risk of microvascular complications and may reduce the
impact of macrovascular problems, particularly when
achieved early in the disease course [4-6].

A variety of therapeutic options are available for the
treatment of hyperglycemia in patients with T2DM. It is
generally accepted that the initial therapy should con-
sist of lifestyle changes plus metformin. The most recent
American Diabetes Association/European Association
for the Study of Diabetes guidelines suggest that if the
individualized HbA _target is not achieved with lifestyle
modifications and metformin, a combination of met-
formin with any of six options should be considered, in-
cluding the choice of injectables - basal insulin or a glu-
cagon-like peptide 1 receptor agonists (GLP1 RAs) [7,8].

GLP1 RAs are the top prioritized class after metformin
for monotherapy, dual therapy, and triple therapy in the
American Association of Clinical Endocrinologists (AACE)
algorithm [9]. By acting through GLP1 receptor GLP1 RAs
stimulate postprandial insulin secretion and suppress
glucagon release in a glucose-dependent fashion, and
short-acting agents of this calls such as lixisenatide (Lyx-
umia®), have a pronounced effect on delaying gastric
emptying, resulting in a robust lowering of postprandial
plasma glucose (PPG) [10-12]. When appropriately uti-
lized, GLP1 RAs may grant results at least in line with piv-
otal trials [13].

Lixisenatide is a prandial GLP1 RA, administered once-
daily for the treatment of adults with T2DM, in combi-
nation with OADs and/or basal insulin. Lixisenatide has
a marked effect on PPG, resulting at least in part form
a slowing effect on gastric emptying. Specifically, data
on the blood glucose lowering activity of lixisenatide
once-daily demonstrated that, following administra-
tion in the morning, there was a significant pharmaco-
dynamic effect on blood glucose levels throughout the
day, showing that lixisenatide treatment reduces PPG
at all meals. The pronounced postprandial effect of lix-
isenatide has been shown after both solid and liquid
meals, which is accounted for by a sustained slowing of
gastricemptying [14-17]. The drug possesses of low risk
of hypoglycemia, and is effective across a wide disease,
spectrum effective across a wide disease spectrum; the
overall magnitude of HbA _reduction has been found
to be relatively similar throughout treatment stages,
when used in monotherapy, in combination with one
or two oral antidiabetic drugs or with insulin.

While the drug has been extensively studied in mul-
tiple randomized clinical trials (RCTs), additional data
from larger, non-selected patient populations in the re-
al-world environment are valuable complements, which
may be more applicable to daily management of T2DM.
Although observational (i.e. epidemiological) data can
only describe the relationship between risk factors such
as HbA _levels and disease related variables and are un-
likely to provide guidance regarding the effect of ther-
apy, they expand knowledge about efficacy and safety
of treatments in the real-world conditions and help im-
proved management of T2DM.

In the present observational study, we describe the
effectiveness, treatment persistence and tolerability of
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lixisenatide in the real-life cohort of patients with T2DM
in the Czech and Slovak Republic over 6 months’ treat-
ment period.

Methods

Study Design

This registry (Registry number: LIXISL06943) was a pro-
spective, multinational, multicenter, observational 6-month
product registry that followed 826 patients T2DM who
initiated therapy with lixisenatide (622 in the Czech Re-
public and 204 in the Slovak Republic) in 156 centers
(121 in the Czech Republic and 35 in the Slovak Repub-
lic). Patients were enrolled, provided written informed
consent, between May 2014 and December 2015.

The physicians proposed for participation in the Reg-
istry were randomly chosen from the diabetologists
who were familiar with GLP1 RAs therapy. The partic-
ipating diabetologists were instructed to enroll each
consecutive patient who met the inclusion criteria as
described below and did not meet any of the exclusion
criteria to participate in the Registry (with a target of
4-5 patients per site and a maximum of 8 patients). This
consecutive enrollment of patients was aimed to limit
the selection bias.

Study Population

All adult patients with T2DM regularly visiting a study

physician (independently of the study). All patients

were treated with lixisenatide, which was administered

subcutaneously. The patients were selected from those

for whom the participating physician had decided to

prescribe lixisenatide irrespective of the study partici-

pation and who were willing to sign the Informed con-

sent. For this study, the drug was not provided.
Patients were eligible for inclusion in the study popu-

lation if they fulfilled all of the following criteria:

i. arecorded diagnosis of T2DM at any time prior to in-
clusion to the study

ii. male or female > 18 years at index

iii. GLP1 RA naive patients, not adequately controlled
(HbA, > 53 mmol/mol [> 7 % DCCT]I), for whom the
participating diabetologists decided to initiate lix-
isenatide treatment within the 4 weeks before the
inclusion, and

iv. written informed consent signed

Exclusion criteria were (i) diagnosis of type 1 diabetes
mellitus at any time, (i) pregnancy and lactation, (iii)
actual participation in another clinical trial, (iv) patients
not able to attend follow-up visits.

Assessments and Data Collection

Patients were followed from Inclusion visit (Visit 1) that
was scheduled within 4 weeks after lixisenatide first pre-
scription date. The data were recorded prospectively
during evaluations at Inclusion visit and two follow-up
visits within 6 months after treatment start. Available
data obtained as close as possible to visits scheduled in

month 3 and 6 were recorded. Baseline values of HbA, _
(mmol/mol or % DCCT, depending on the country) and
fasting plasma glucose (FPG; mmol/l) represented the
most recent value recorded within 1 month prior to lixi-
senatide first prescription date (collected at Initiation
visit). No additional test was required by the protocol in
this observational study.

Data extracted during Inclusion visit, apart from in-
clusion and exclusion criteria, included demographic
data, physical measurements and vital signs, medical
history including records of diabetes and its complica-
tions, previous and current therapy with OADs and in-
sulin, concomitant therapy for diabetes, records of lix-
isenatide therapy and baseline values of HbA, _and FPG.

A patient reported outcome in a form of the Treatment
Related Impact Measures-Diabetes (TRIM-D) question-
naire was used to investigate the subjects’ satisfaction
with anti-diabetic treatment and, also to assess satis-
faction in relation to the change in therapeutic strategy.
The questionnaire was handed out at Initiation visit and
Visit 3.

Data extracted during Visit 2 and Visit 3 included
actual values of HbA _and FPG, physical measurements
and vital signs, daily glycemic profile (including two-
hour postprandial glycemia), change in therapy with in-
sulin/OAD:s since previous visit, change in concomitant
therapy for diabetes, occurrence of adverse events, oc-
currence of hypoglycemia. Micro- and macro-vascular
complications data were those declared by the investi-
gators. Hypoglycemia was classified as follows: in case
of severe hypoglycemia patients were seeking medical
attention or were admitted to hospital because of hy-
poglycemia; in case of symptomatic hypoglycemia all
events with plasma glucose level < 3.9 mmol/I.

A simple questionnaire (5 points scale from “Very
Good" to “Very Poor”) collecting information on satisfac-
tion with treatment was completed by a treating physi-
cian at Visit 3.

All adverse events (AEs) and serious adverse events
(SAEs) together with their severity and relationship to
the study treatment, were followed throughout the
project. i.e. from signing of informed consent until the
last visit and were documented at each visit and ana-
lyzed in the whole population recruited in the study.
AEs were recorded in Adverse Event Form, SAEs were
recorded both in Adverse Event Form and Safety Com-
plementary Form by completion of relevant parts of
eCRF.

Data were anonymously documented on electronic
CRFs. Data from the patient questionnaire (paper ver-
sion) which was asked to be completed by the pa-
tient during the visit were transferred to Aprova CRO
for digitalization. If inspection of the data revealed po-
tential inconsistencies, additional queries were sent
to the investigator who was asked to respond by con-
firming or modifying the data questioned. Data qual-
ity control was performed in each participating coun-
try by qualified, designated personnel in at least 5%



of active centers chosen at random, with at least one
patient included. If specific issues were identified, the
percentage of quality control in the concerned site/
country was appropriately increased and corrective ac-
tions implemented. The database was locked on Feb-
ruary 26, 2016.

Statistical Methods

The primary endpoint of the study was change in glyc-
emic control (HbA, ) after 6 months of treatment with lix-
isenatide in the overall population (change in mean HbA,_
from most recent value obtained at Inclusion visit to the
end of the study). The secondary endpoints were (i) per-
centage of patients with HbA < 53 mmol/mol [< 7 %
DCCT] after 6 months, (ii) percentage of patients with
decrease in HbA _by at least 0.4 %, (iii) mean change in
FPG, (iv) mean change in body weight, (v) incidence of
adverse events, (vi) rates of symptomatic (plasma glu-
cose level < 3,9 mmol/l), and severe (requires active
help of another person) hypoglycemia occurrences,
(vii) change in patients’ satisfaction with the treatment
(as reported by TRIM-D questionnaire) from baseline to
end of the study, (viii) physicians’ assessment of treat-
ment at the end of the study.

All collected assessments were presented by means of
descriptive analysis and calculation of confidence inter-
vals. Descriptive analysis was carried out respecting the
type of variable (i) continuous variables (e.g. age, HbA  ):
number of available data (N), arithmetic mean, standard
deviation (SD), median, minimum (Min), maximum (Max),
lower quartile, upper quartile, and 95% confidence inter-
val (if appropriate), (ii) categorical or discrete variables
(e.g. number of AEs or hypoglycemia occurrences): ab-
solute and relative frequencies, (iii) binary variables (e.g.
sex): absolute and relative frequencies.

It was planned to include a total of 828 patients. The
sample size was estimated to achieve a width of 95 %
confidence interval foramean change in HbA,_of at least
0.25 % which is half of the clinically relevant change.

Two analysis populations were defined (i) eligible
population, that covered the patients who have ful-
filled inclusion criteria and who have received at least

Figure 1. Patients’ disposition. Participation per

period of the registry
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one dose of lixisenatide and completed at least one
follow-up visit, and who were not excluded according
to the decisions taken during the data review, (ii) per
protocol population (PP-population) that was defined
as eligible patients who possessed available values for
primary analysis (values of HbA _at baseline and after
6 months). PP-population was used for sensitivity anal-

Table 1. Baseline characteristics of patients.
Baseline characteristics of eligible population
of patients. Data are presented as means

and standard deviation (SD) for continuous
variables and number and percentage for
dichotomous variables.

baseline characteristics of N values
patients

age (years) 772 56.7 (£9.3)
males n (%) 772 397 (51.4 %)
duration of diabetes (years) 772 7.7 (£5.5)
previous treatment n (%) 772 (100 %)
number of patients with 772

previous antidiabetic

medications

number of patients with 772

previous OAD treatment

metformin n (%) 738 (95.6 %)
sulfonylurea n (%) 407 (52.7 %)
DPP4 inhibitors n (%) 249 (32.3 %)
glitazon n (%) 42 (5.4 %)
glinid n (%) 17 (2.2 %)
SGLT2 inhibitors n (%) 9(1.2%)
inhibitors of alpha-glucosi- 4 (0.5 %)
dase n (%)

duration of OAD treatment 659 6.8 (+4.9)
(years)

number of patients with 162

insulin treatment

human insulin type NPH 23 (14.2 %)
n (%)

insulin detemir n (%) 39 (24.1 %)

insulin glargine n (%) 100 (61.7 %)

baseline HbA, (mmol/mol) 772 74.09 (+13.0)[8.9 +3.4]]
[% DCCT]

FPG [mmol/I] 771 10.13 (£ 2.6)
baseline weight (kg) 772 110.0 (£ 19.1)

BMI (kg/m?) 772 37.6(+5.9)
systolic BP (mm Hg) 772 138.7 (£13.2)
diastolic BP (mm Hg) 772 82.2 (£ 8.9)

BMI - body mass index BP - blood pressure DPP4 - dipeptidyl pepti-
dase-4 FPG - fasting plasma glucose, - high-density lipoprotein LDL -
low-density lipoprotein NPH - intermediate-acting insulin, OAD - oral
antidiabetic drugs SGLT2 - sodium/glucose cotransporter 2
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ysis of primary endpoint. The PP-population was de-
fined by eligible patients who have available values for
primary analysis (values of HbA _at baseline and after
6 months) and was employed for sensitivity analysis of
primary endpoint. In case of missing HbA,_value after
6 months of therapy with lixisenatide the Last Obser-
vation Carried Forward (LOCF) method was applied
(@ value of HbA _after 3 months of therapy with lix-
isenatide was used for analysis of primary endpoint).

Compliance with Ethics

Study was conducted in accordance with Good Epide-
miology Practice (GEP), and applicable regulatory re-
quirements. Conduct of this registry was approved by
liable Ethics committees. Patients being enrolled into
this registry provided written informed consent.

Results

Patient’s Flow Chart

A total of 156 physicians, who were randomly selected
from diabetologists with experience of GLP1 RA ther-
apy, and who agreed to participate in the project, en-
rolled 826 patients into the study in the Czech Repub-
lic and Slovak Republic. Out of them, 54 patients were
excluded, constituting an eligible population of 772 pa-
tients. Out of the excluded patients, 38 patients were
excluded due to missing HbA,_values at both follow-up
visits, 12 patients were excluded due to missing base-
line HbA, values, and 4 patients were excluded for not
fulfilling the inclusion criteria. From the eligible popu-
lation, 35 patients were excluded due to missing HbA,_
data for the primary analysis, resulting to PP-popula-
tion of 737 patients (Figure 1).

The proportion of patients treated with lixisenatide
remained quite stable over the course of the study
with 96.1 % of eligible patients still being treated after
6 months. In total 30 patients prematurely discontin-
ued the study. The most common reasons for prema-
ture discontinuation over time were physician’ decision
listed in 9 patients (30.0 % of the reasons) and with-
drawal by patient confirmed in 8 patients (26.7 % of the
reasons). Overall, proportion of patients at Visit 1 was
772, at Visit 2 (99.6 %) and at Visit 3 (96.1 %).

Demographics and baseline characteristics

Patients’ demographic characteristics together with de-
tails of their diabetes are presented in Table 1. Overall, the
mean (+ SD) age of the study population was 56.7 (+ 9.3)

years. The age of the participants ranged between
22 and 77 years, with no difference in gender distribu-
tion: males (51.4 %) and females (48.6 %). Mean weight
was 110.0 (+ 19.1) kg, mean BMI was 37.6 (+ 5.9) kg/m*and
715 (92.6 %) of patients were obese. (The patients were
classified as obese according to WHO classification —
obesity is a BMI greater than or equal to 30). Mean du-
ration of disease was 7.7 (+ 5.5) years, mean HbA,_value
of eligible population was 74.1 £ 13.0 mmol/mol [8.9 +
3.4% DCCT] and 74.1 + 13.1 mmol/mol [8.9 + 3.4 % DCCT]
PP-population, respectively.

At least one microvascular complication was re-
ported in 213 (27.6 %) patients of the eligible popu-
lation, mainly diabetic neuropathy in 130 (16.8 %) pa-
tients, diabetic nephropathy in 93 (12.0 %) patients, and
diabetic retinopathy in 62 (8.0 %) patients. A macrovas-
cular complication was reported in 85 (11 %) of patients
with coronary artery disease being the most prevalent
one. Overall, 506 (65.5 %) patients from eligible popula-
tion were without diabetic complications at the time of
initiation of treatment with lixisenatide.

Previous antidiabetic treatments were mostly oral an-
tidiabetic drugs (OAD) with 610 (79 %) patients treated
with at least one OAD, and 162 patients with combina-
tion of OAD and insulin. Treatment with insulin only
was not recorded in any patient. In cases when therapy
only with OADs was given, monotherapy was recorded
187 (24.2 %) of the cases, dual therapy in 269 (34.8 %),
triple therapy in 148 (19.2 %), and quadruple therapy in
6 (0.8 %) cases. In patients taking OADs with insulin, it
was most frequently recorded 1 OAD and 1 insulin (n =
77;10.0 %), followed by patients taking 2 OADs and 1 in-
sulin (n = 61; 7.9 %). Mean duration of OAD treatment
was 6.8 (+ 4.85) years, and the duration of insulin treat-
ment was 3.4 (+ 3.72) years.

The most frequent concomitant diseases were ar-
terial hypertension in 666 patients (86.3 %), and dys-
lipidemia in 587 patients (76.0 %), patients were con-
comitantly treated predominantly with RAS blockers
(68.8 %), statins (54.5 %), and betablockers (43.9 %).

Outcomes

Primary efficacy analysis was performed on eligible
population (with LOCF method applied for missing
HbA, _values) and on PP-population as well. The pri-
mary outcome of this study was the change in HbA
between the baseline, when the patient was started
on lixisenatide treatment and the last follow-up visit

Table 2. Effect of lixisenatide treatment on primary outcome variable 6 months after starting lixisenatide

treatment compared to baseline

Assessed by using Wilcoxon signed rank test or Student’s t-test according to data normality

N baseline after 6 months difference p value
HbA, _(mmol/mol) eligible pts 772 72.0 (£14) 64.8 (+ 14.9) -9.3 (£ 14.5) p < 0.001
HbA, (mmol/mol) PP-population 737 74.1 (£13.1) 64.4 (£ 14.8) 9.7 (£ 14.4) p < 0.001

HbA, - glycated hemoglobin
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(6 months). In the eligible population, the mean + SD
change was -9.3 + 14.5 mmol/mol (-0.9 + 1.3 % DCCT),
and in the PP-population the mean + SD change
was -9.7 £ 14.4 mmol/mol (-0.9 + 1.3 % DCCT). All the
changes from the baseline were statistically significant
(p <0.001), Table 2.

A higher decrease from the baseline in the values
of HbA _was observed in the group which achieved
a target HbA,_levels < 53 mmol/mol [< 7 % DCCT] by
visit 3 (Figure 2). It was also observed that the patients
who didn’t achieve a decrease in the levels of HbA,_by
at least 0.4 % by visit 3, experienced an increase in the
levels of HbA _(Figure 3).

Based on the subgroup analysis, it was observed that
patients who were younger - mean 54,6 (+ 10,5) years
with higher BMI — mean 38,6 (+ 6,4) kg/m?, and who had
ashorter duration of diabetes —mean 6,1 (+ 4,8) years were
more likely to achieve a target HbA, < 53 mmol/mol [< 7 %
DCCT] at the end of the study. Furthermore, the patients
who achieved the target HbA < 53 mmol/mol [< 7 %
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DCCT] were also less likely to have microvascular diabetic
complications, specifically nephropathy, retinopathy and
neuropathy, and suffered from less concomitant diseases.
Moreover, these patients were less likely to need a change
in insulin therapy and OAD treatment (Table 3).

The mean prescribed dose of lixisenatide was 10.1
(£ 0.80) pg daily at the initiation of the treatment with
a further increase to an average dose of 19.5 (+ 2.23) ug
daily at Visit 2, and 19.7 (+ 1.68) pg daily at Visit 3.

Assessment of secondary objectives revealed that
137 patients (18.6 %) achieved HbA, < 53 mmol/mol [< 7 %
DCCT]) after 6 months of therapy with lixisenatide
in the PP-population. Overall 564 patients (76.5 %)
achieved a decrease in HbA by at least 0.4 % from the
baseline after 6 months of therapy with lixisenatide, in
the PP-Population The mean change in FPG at the last
follow-up visit was -1.76 (£ 2.8) mmol/l in and this de-
crease was statistically significant (p < 0.001). A signifi-
cant reduction in the mean body weight was observed
over the study period. At last follow-up visit, the mean

Figure 2. HbA,_values [mmol/mol] during lixisenatide therapy (subgroups by achievement target value of HbA

at Visit 3)
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visit 1

W patients (N =737)

visit 2 visit 3

patients with HbA, < 53 mmol/mol at visit 3 (N = 137)
patientswith HbA, > 53 mmol/mol at visit 3 (N = 600)

Figure 3. Change of HbA,_values [mmol/mol] from baseline to the last follow-up visit (subgroups by decrease in

HbA by at least 0.4 % at Visit 3)
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was -3.5 + 5.4 kg and this decrease was statistically sig-
nificant (p < 0.001) (Table 4).

Assessed by using Wilcoxon signed rank test or Stu-
dent’s t-test according to data normality

Hypoglycemia

Overall 14 patients experienced at least one episode
of symptomatic hypoglycemia as confirmed by plasma
glucose levels (PG) of < 70 mg/dl (3.9 mmol/l) during
this study. No episode of serious, clinically significant
hypoglycemia [PG < 54 mg/dl (< 3.0 mmol/I)] was docu-
mented throughout the study. The incidence of symp-
tomatic hypoglycemia occurrences was more frequent
between visit 1 and visit 2 (1.3 %) compared to the in-
terval between visit 2 and visit 3 (0.7 %).

Overall Safety

Safety data were collected and recorded in all the 772 el-
igible patients throughout the study. Table 5 summa-
rizes the frequency of all AEs, SAEs. A total of 25 adverse
events (AEs) were reported in 23 patients (3.0 %) and
3 serious adverse events (SAEs) were reported in 3 pa-
tients (0.4 %) respectively, during the study. 13 AEs were
related to study treatment and no SAEs was related to
the study drug. The intensity of the adverse events was
most frequently moderate (15 patients). These adverse
events led to the discontinuation of the study treat-
ment in 7 patients.

The most frequent events were functional disorders
affecting the gastrointestinal system (14 patients), fol-
lowed by infections in 3 patients. The gastrointestinal
disorders included: nausea, vomiting, digestive diffi-

Tab. 3. Summary of changes in insulin and OADs therapy 6 months after starting lixisenatide treatment

compared to baseline (as stratified by achievement of a composite target value of HbA,_at Visit 3)

insulin HbA, < 53 mmol/mol at Visit 3 HbA, =53 mmol/mol at Visit 3
patients at visit 1 between between during the at visit 1 between between during the
n (%) visit 1 visit 2 study? visit 1 visit 2 study?
and visit 2 and visit 3 and visit 2 and visit 3
n (%) n (%) n (%) n (%) n (%) n (%)
n (%)
N N =137 N=136 N=137 N=137 N =600 N =598 N =600 N =600
any change 7(5.1%) 5(3.7%) 3(2.2%) 13 (9.5 %) 39 (6.5 %) 50 (8.4 %) 62 (10.3 %) 112(18.7 %)
no change 130(949%) 131(963%) 134(97.8%) 124(90.5%) 561(93.5%) 548(91.6%) 538(89.7%)  488(81.3 %)
OADs HbA, <53 mmol/mol at Visit 3 HbA, > 53 mmol/mol at Visit 3
patients at visit 13 between between during the at visit 13 between between during the
visit 1 visit 2 study* visit 1 visit 2 study*
and visit 2 and visit 3 and visit 2 and visit 3
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
N N =137 N=136 N=137 N=137 N =600 N =598 N =600 N =600
any change 38 (27.7 %) 18(13.2 %) 15 (10.9 %) 60 (43.8 %) 234 (39.0 %) 76 (12.7 %) 62 (10.3 %) 285 (47.5 %)
no change 99 (72.3 %) 118 (86.8%)  122(89.1 %) 77 (56.2 %) 366 (61.0%) 522(87.3%) 538(89.7%)  315(52.5%)

N - number of patients at each visit

"Change in insulin therapy at visit 1 due to initiation of lixisenatide therapy

2Qccurrence of at least one change in insulin therapy between visit 1 and visit 3

3Change in OAD therapy at visit 1 due to initiation of lixisenatide therapy

“Occurrence of at least one change in OAD therapy between visit 1 and visit 3

Table 4. Effect of lixisenatide treatment on selected secondary variables 6 months after starting lixisenatide

treatment compared to baseline

N baseline after6 months difference p value
FPG (mmol/I) 737 10.1 (+ 2.6) 8.4 (+24) -1.8 (£2.8) p <0.001
weight (kg) 741 110.0 (+ 19.1) 106.6 (+ 19.0) 3.5 (£ 5.4) p < 0.001
BMI (kg/m?) 741 37.6 (£5.9) 36.4 (£5.9) -1.2(£1.8) p < 0.001
SBP (mm Hg) 741 138.7 (£ 13.2) 136.2 (+ 12.6) -2.5 (£ 14.1) p < 0.001
DBP (mm Hg) 741 82.2 (£ 8.9) 80.4 (£ 7.9) -1.71(£9.7) p < 0.001

BMI - body mass index DBP - diastolic blood pressure FPG - fasting plasma glucose SBP - systolic blood pressure

Vnitf Lék 2018; 64(4): 357-366

363



culties, upper dyspeptic syndrome, epigastric cramps,
belching, acute colitis, feeling of fullness in the stom-
ach, dyspepsia, gastrointestinal intolerance and epigas-
tric pain. No case of pancreatitis was reported. Regard-
ing the SAEs a lower urinary tract infection was reported
in one patient, moderately differentiated rectal adeno-
carcinoma in another patient, while in the third patient
it was bariatric surgery - laparoscopic gastric banding.
All SAEs were recovered at the end of the study.

Moreover, 5 additional AEs occurred in the non-eligible
population; 1 of which was an SAE. Three of them were mild
and 2 were moderate. All of them were gastrointestinal dis-
orders and all were recovered at the end of the study.

No death was documented during the study.

Physicians’ satisfaction with treatment

A total number of 149 physicians evaluated their sat-
isfaction with the study treatment in 741 patients. The
most of participating physicians were satisfied with the
treatment as 37.9 % of them described the treatment
as very good and 29.6 % as good. Less than 1 % of the
physicians described the treatment as very poor. The
physicians selected their scores mainly based on the in-
fluence of the treatment on HbA1lc levels and the body
weight of the patients (Figure 4).

Patients’ perception of the treatment -
Results of the TRIM-D questionnaire

To assess the impact of the treatment from patients’
perspective the TRIM-D, itemized self-reporting ques-
tionnaire was employed in this study. Responses that
were obtained from 652 patients at visit 1 and from
549 patients at visit 3 were subsequently evaluated.
The patients’ overall satisfaction with the ease and con-
venience of their medication improved between visit
1 and 3 (0.2 improvement in the mean; missing data
for 103 patients). The biggest change, however, was in
the patient’s satisfaction with their medication’s abil-
ity to manage their weight (0.6 improvement in the

Table 5. Summary of adverse events

safety population
adverse events A

(N=772)
overall number of AEs (n) 25
number (%) of patients with at least one AE 23 (3.0 %)
n (%)
number of patients with AE suspected to be 13 (1.7 %)
related to lixisenatide n (%)
at least one AE suspected to be related to lixi- 12 (1.6 %)
senatide n (%)
overall number of SAEs (n) 3
number (%) of patients with at least one SAE 3 (0.4 %)
n (%)
overall number of SAE suspected to be related 0 (0.0 %)

to lixisenatide n (%)

AE - adverse events SAE - severe adverse events
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mean between visit 1 and visit 3). There was also a tan-
gible improvement between visit 1 and 3 in indicators
such as the patient’s satisfaction with their medica-
tion’s ability to control diabetes and prevent hypoglyc-
emia and/or hyperglycemia (0.4 improvement in the
mean), the medication’s interference with the patients’
meal planning and social activities (0.2 improvement in
the mean), the medication’s influence on the patients’
daily activities and relationships with family and friends
(0.2 improvement in the mean) and the negative feel-
ings associated with diabetes medication (0.2 improve-
ment in the mean). The overall compliance of the pa-
tients to their medication also improved between
visit 1 and 3 (0.2 improvement in the average).

Discussion
Information on lixisenatide efficacy is mainly based on
a series of placebo-controlled clinical trials (the Get-
GOAL Phase Il Clinical Trial program) conducted over
time periods ranging from 24 to 76 weeks. The trial pro-
gram was comprehensive and included about 3 000 pa-
tients who were inadequately controlled by OAD and/
or basal insulin therapy. It thus investigated an efficacy
and safety of lixisenatide in a wide range of therapeutic
combinations in patients with different stages of T2DM.
Results of meta-analysis of these trials demonstrated
that lixisenatide achieved a durable improvement in
glycemic control up to 76 weeks in patients who were
inadequately controlled by OAD and/or basal insulin
therapy. Importantly, its favorable efficacy outcome
was reached alongside with a beneficial effect on body
weight and a low risk of hypoglycemia or other side ef-
fects. Results also showed similar reduction in HbA, _at
24 and 76 weeks when lixisenatide was administered as
add-on therapy to OAD or basal insulin, with or with-
out OAD and its good efficacy in decreasing both fast-
ing and especially postprandial plasma glucose [18-20].
The present study was designed to comprehensively
describe the use of lixisenatide in the management of
T2DM in real-life conditions. The primary objective of
the study was to evaluate the effectiveness and safety
of lixisenatide over a 6 months’ observational period
in T2DM patients. This objective was assessed as the

Figure 4. Physicians’ satisfaction with treatment
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change in HbA _levels as compared to baseline. Out of
826 patients included into the study, 737 were available
for the primary analysis. Over the six-month follow-up
period, a significant decrease (p < 0.001) of HbA,_was
observed with the mean + SD change in HbA _levels
of -9.7 + 14.4 mmol/mol [-3 + 0.3 % DCCT]. At the last
follow-up visit, 137 patients (18.6 %) achieved a target
HbA, < 53 mmol/mol [< 7 % DCCT] and 564 patients
(76.5 %) achieved a target decrease in HbA, _levels by at
least 0.4 %. This improvement in glycemic control was
accompanied by a parallel reduction in the mean FPG
of -1.7 £ 2.8 mmol/I (p < 0.001). Changes in mean + SD
body weight during the follow-up period were -3.5 +
5.4 kg and this decrease was statistically significant
(p < 0.001). The sustained effect of lixisenatide on effi-
cacy parameters was demonstrated for majority of pa-
tients, except for those patients who did not have a de-
crease in HbA _levels of greater than 0.4 %, as discussed
below.

Although overall results of this study meet the expec-
tations, with substantial changes in HbA _levels between
the baseline and the last follow-up visit (6 months), only
a subgroup of patients achieved satisfactory diabetes
compensation, expressed as a proportion of patients
who achieved HbA,_ < 53 mmol/mol [< 7 % DCCT]. Even
though the baseline HbA _values were lower within this
subgroup (Fig. 2), these patients achieved the best out-
come in terms of change in HbA _values between the
baseline and the last follow-up visit. Subgroup analysis
showed that these patients were younger, with higher
BMI and those with shorter history of diabetes and
shorter duration of treatment with OADs and/or insulin.
Not surprisingly, the patients who achieved the target
HbA,_ < 53 mmol/mol [< 7 % DCCT] were also less likely
to have microvascular complications (nephropathy, reti-
nopathy and neuropathy) and had less concomitant dis-
eases. Alongside with the above described characteris-
tics patients achieving the target HbA < 53 mmol/mol
[< 7 % DCCT] were less likely to need a change in insu-
lin therapy and OAD treatment. Taken together, our data
along with the results from randomized-controlled trials
support the concept of an early initiation of GLP1 re-
ceptor agonist-based therapy as a very strong option to
delay the progression of T2DM and its complications.

Another important observation in our study also is
that in patients who did not achieve HbA,_decrease of
more than 0.4 % after three months of treatment initi-
ation, there was a further decrease in HbA _levels be-
tween the third and sixth month of treatment. This
finding suggests that three months’ period might be
too short to fully assess the individual patient response
to lixisenatide therapy and six months period appears
to be more appropriate.

In our study, lixisenatide showed a predictable safety
profile consistent with another GLP1 RAs. Overall 25 ad-
verse events were reported in 23 patients (3.0 % pa-
tients) and in 7 patients they led to discontinuation of
the drug. The most frequent adverse events were gas-

trointestinal disorders. Thirteen AEs were reported as
related to the study drug. Only 3 severe adverse events
were reported throughout the study in 3 patients
and none of these events was in relation with the lix-
isenatide treatment. Most importantly a very low risk of
risk of hypoglycemia was seen in the study, with 13 re-
ported cases of symptomatic hypoglycemia and no
case of severe hypoglycemia was reported.

The participating physicians expressed an overall sat-
isfaction with the treatment, when 37.9 % of them de-
scribed the treatment as very good and 29.6 % as good.
Less than 1 % of the physicians described the treatment
as very poor.

Patient’ satisfaction with anti-diabetic treatment, that
was measured by using the TRIM-D questionnaire, in-
creased between visit 1 and 3, with the biggest improve-
ments reported in patient’s satisfaction with their medi-
cation’s ability to manage their weight (0.6 improvement
in the mean between visit 1 and visit 3), and patient’s sat-
isfaction with their medication’s ability to control diabe-
tes and prevent hypoglycemia/hyperglycemia (0.4 im-
provement in the mean).

Overall these findings confirm the results of RCTs
demonstrating the long-term effect (up to 76 weeks) of
lixisenatide in the treatment of T2DM patients [20] and
complement data on the its efficacy/safety profile gath-
ered from RCTs, and further support positioning of lix-
isenatide within T2DM treatment options.

Conclusion

We conclude that this prospective observational study
performed in everyday clinical practice in the Czech
and the Slovak Republic demonstrated that the initi-
ation of treatment with lixisenatide in patients with
T2DM with inadequate glucose control on oral antidi-
abetic drugs with or without insulin resulted in a clin-
ically relevant improvement of glucose control and
body weight loss with a low incidence of symptomatic
hypoglycemia and gastrointestinal side effects. Switch-
ing to lixisenatide may represent an effective and safe
therapeutic option in patients with inadequate glyce-
mic control, especially in those who are younger, have
higher BMI and shorter diabetes duration.

Limitations

It is widely accepted that observational studies may
play an important role in providing real-life outcomes,
particularly in large cohorts with complex chronic dis-
eases such as diabetes mellitus. Among the strength
of the dataset the prospective collection of presented
data on effectiveness and safety of lixisenatide there
are some limitations to the current analysis deserving
consideration: First, in single arm study design there
is an inability to distinguish between the effect of the
treatment, a placebo effect, and the effect of natural
history. Furthermore, it is also difficult to interpret the
response without a frame of reference for comparison.
The representativeness for the subset of the Czech and
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the Slovak population with T2DM cannot be assessed.
This is because we chose to recruit patients in special-
ized care but not the general population. This is un-
likely to affect the overall conclusion.
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