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Abstract

Objective: The cardiovascular disease is the first cause of deaths in
pafients with diabetes mellitus 2. The objective is fo evaluate and compare
the weight loss in patients with diabetes treated with the different GLP-1
recepfor agonists for the first fime. Secondary endpoints are glycosylated
hemoglobin reduction, changes in quality of life and physical activity and
the safety of these drugs.

Method: It is a postauthorization, multicenter, non-randomized and pros-
pective study. 360 Pafients that will start treatment for the first time with
GLP-1 receptor agonists will be recruited in 10 centers in the National
Health System for a period of 6 months and 44 weeks of follow-up. The
primary endpoint will be weight loss achieved with the different GLP-1
recepfor agonists and the secondary endpoint will be glycosylated hemo-
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Enfermedad cardiovascular.

Resumen

Objetivo: la enfermedad cardiovascular es la causa principal de
muerte en pacientes con diabetes mellitus 2. El objetivo principal es eva-
luar y comparar prospectivamente la pérdida de peso en pacientes con
diabetes mellitus 2 tratados por primera vez con los diferentes andlogos
de la GLP-1. Como variables secundarias se estudiard reduccion de la
hemoglobina glicosilada, cambios en calidad de vida y actividad fisica y
la seguridad de esfos férmacos.

Método: Se trafa de un estudio postautorizacion, multicéntrico, no alea-
torizado de seguimiento prospectivo. Se reclutarén 360 pacientes que
inicien trafamiento por primera vez con andlogos de la GLP1 en 10 cen-
fros del sistema publico durante un periodo de 6 meses y un seguimiento
de 44 semanas. la variable principal serd la pérdida de peso con los
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globin reduction, changes in the quality of life through the EuroQol-5D
and changes physical activity through the SF-12 questionnaire, and also
the safety of these drugs. The estimate recruitment period will be & months,
from 1 December 2021 to 1 May 2022. The follow up will finish in Decem-
ber 2022.

Discussion: The SEVERAL study will try to provide information about
weight loss efficacy, changes in quality of life, physical activity and safety
of the GLP-1 receptor agonists in patients with diabetes that start freatment
with these drugs in the real life. This study try to compare different GLP-1
recepfor agonists in terms of effectiveness and safety for a better posterior
election when these drugs are used in patients with diabetes mellitus 2
and obesity.

Introduction

Diabetes mellitus 2 (DM?2) is a metabolic disease characterised by poor
glycaemic control caused by increased insulin resistance; thus, there is a
need for simple, appropriate, safe, and effective therapies'. Furthermore, the
leading causes of death in patients with DM2 are cardiovascular (CV) and
cerebrovascular complications', which highlights the need for new drugs o
reduce the risk of CV events in patients with DM2.

Clucagon-like peptide-1 (GLP-1) is an incretin hormone that is synthesised
in intestinal L-cells and secrefed in response to meals. It acts by increa-
sing pancreatic insulin secretion in response to glucose, reducing glucagon
secretion, and suppressing appetite by acting centrally?.

In general, in order to maintain adequate glycaemic control, it is essen-
fial fo implement lifestyle modifications such as diet and exercise, weight
loss, and the use of blood-glucose-lowering drugs. In addition to glycae-
mic control, several pharmacological therapies, such as GLP-1 agonists
[aGLP-1) and renal glucose inhibitors (SGLT2i), have been shown to provide
macrovascular profection, reduce major cardiovascular events (MACE), and
reduce hospitalisation due to heart failure (HF)*45.

Semaglutide (oral and subcutaneous) is a new generafion aGLP-1
that is very similar to human GLP-1'. Clinical studies have shown that
oral semaglutide is safe, well tolerated, and provides a dose-dependent
reduction in HbAlc and body weight according fo ifs use in specific
indicafions®!°.

It is difficult to compare the results of different studies on GLP-1 ana-
logues because of differences in design, duration, and variability in the
definition of the primary endpoint. Based on the hypothesis that greater
weight reductions are achieved with semaglutide than with other types
of aGLP-1, this study assesses weight reductions with the different aGLP-1
analogues in patients initiating aGLP-1 treatment in real-life settings. Howe-
ver, due to the high rate of gastrointestinal events and possible treatment
abandonment, a further aim is to determine whether weight reduction or
possible changes in quality of life and physical activity could lower the
rate of treatment failure.

The primary objective of this study is fo assess changes in weight loss
as measured in kilograms and by percentage, as well as changes in Body
Mass Index (BMI) in patients with DM2 treated with semaglutide vs patients
treated with other GLP-1 agonisfs.

Secondary objectives:

e Reductions in HbAlc.

e Changes in quality of life and physical activity [as measured on the EQ-
5D-5L and SF-12 quesfionnaires).

e Safety of these drugs.

Methods

The SEVERAL study is a multicentre prospective follow-up study with a
epidemiological cohort design that includes patients treated with semaglu-
tide (oral and subcutaneous) and patients treated with other GLP-1 analo-
gues (subcutaneous). It is a multidisciplinary study across different levels of
health care. The study is promoted and coordinated by a Spanish National
Health System [NHS] Cardiology Service. Patients will be recruited from
10 NHS cenfres. A fofal of 360 patients will be included in the study
(opproximately 36 patients per centre). Recruitment will be competitive and
will be closed once the fotal is reached. Based on previous prescription

diferentes andlogos de la GLP1 y como variable secundaria se valorardn:
reduccion de hemoglobina glicosilada, cambios en la calidad de vida y
actividad fisica a través del EuroQol-5D y SF-12 y seguridad. Se ha esti-
mado un perfodo de reclutamiento de & meses, desde el 1 de Diciembre
2021 al 1 de Mayo 2022. El seguimiento finalizaré en Diciembre de 2022.
Discusién: £l estudio infentard aporfar informacién sobre la efectividad
en pérdida de peso, cambios en calidad de vida, actividad fisica y segu-
ridad de los andlogos de la GLP1 en pacientes con diabetes mellitus 2
que inician frafamiento con estos férmacos en la vida real. Este trabajo
prefende comparar los diferentes andlogos de la GLP1 en términos de
eficacia y seguridad para una posterior mejor eleccién en la prescripcion
de estos farmacos en pacientes con diabetes mellitus 2 v obesidad.

statistics, it is estimated that the two groups will be approximately equal
(semaglutide is financed for approximately half of the patients who are
currently prescribed the drug).

The target population is the DM2 population in the Autonomous Commu-
nity in which the study will be conducted.

Selection criteria

Inclusion criteria

¢ Being of legal age and more than 18 years of age without an upper
limit.

® Being able to understand the study aims and to give consent to partici-
pate in the study.

e Prescribed and started treatment with a financed and approved aGLP-1.

Exclusion criteria

e Diagnosis of any disease, such as proliferative diabetic retinopathy or
a family history of thyroid cancer (contraindicated in the Summary of
Product Characteristics).

* Gestational diabetes.

e Pregnancy.

Recruitment phase and selection visit

The approved pharmacists at each centre will be responsible for enrolling
patients after they have signed the informed consent form. The assignment
of patients o particular therapeutic strategies is not decided in advance
by the study protocol, but is determined by standard medical practice. No
diagnostic or follow-up intervention will be applied to the patients that is not
standard clinical practice.

Follow-up

Patients will be followed up at the visits listed below, with a window
of +/- 2 weeks. Visits 4 and 12 will be by telephone and/or data will be
obfained from electronic medical record (when availablel. If the weight
variable is not available for the week 12 visit, patients will be seen in
consultations. The week 44 visit will be conducted in the consultation room.
Data on the HbAlc variables will be collected according to usual clinical
practice and always using the value closest to the consultation (see table 1,
Schedule of Visits).

Data collection

The pharmacists in each centre will be responsible for including
patients and collecting data on possible adverse events and different
variables (including medication and medical history) through clinical his-
fories and/or telephone interviews. The database will be electronic and
anonymised. The study sponsor will be responsible for data validity and
custodly.

Statistical analysis

Sample size. To achieve the main objective of this study |i.e. to assess
weight reduction in patients with DM2 on semaglufide vs patients on other
GLP-1 agonists), it is expected that 360 patients will be included during
the study period. It has been estimated that approximately 36 patients per
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Inclusion Visit, week 4

Visit, week 12

(tel./e-record)

(tel./e-record)

Informed Consent
EQ-5D

SF-12
HbA1C/Weight

< 2 2 <

< 2 2 =2

erecord: data obtained from electronic medical record; flf: telephone visit.

centre (10 centres) will be enrolled over a é-month period. This estimate
is based on previous data on the number of monthly approvals at parfici-
pafing centres. Previous studies'™® have assessed weight loss in patients
with DM2 treated with semaglutide and other GLP-1 agonists, and have
described mean weight losses of 3.6 to 4.9 kg in patients on semaglu-
tide vs 0.86 to 2.96 kg in patients on other GLP-1 agonists. Based on
these data, and assuming a P-value of 5% as a cutoff for statistical signifi-
cance, a mean weight loss of 2.5 kg in the GLP-1 agonist group, a mean
weight loss of 4.2 kg in the semaglutide group, and a pooled deviation
of 3.0 kg, the inclusion of 360 patients will achieve a sfatistical power of
more than 90% to detect differences using the Student test for indepen-
dent samples. On the other hand, assuming a possible loss to follow-up
of up to 20%, the sample could be reduced by up to 72 patients. In this
situation, the stafistical power fo defect differences in weight loss between
the study groups would sfill be more than 90%. The SPSS 3.0 (Chicago,
USA stafistical package was used to estimate statisfical power based on
the sample size.

Qudlitative variables will be expressed as frequency and percentage
and quantitative variables will be expressed as mean and standard devia-
tion or as median and interquartile range if they do not conform to normal
distribution. Normal distributions will be defermined using the Kolmogorov-
Smirnov fest.

The overall objective will be assessed according to weight loss in each
group. Other variables associated with weight loss will be analysed using
the Student test for quantitative variables and the chi-square fest for qualita-
tive variables. Multivariate linear regression analyses will be used to adjust
for weight loss in relation fo the variables shown to be statisfically signifi-
cantly associated in the univariate analysis. Similarly, the specific objectives
will be investigated using univariate and multivariate analyses. The coding
variables will be categorical, the Student Hest or ANOVA will be applied fo
continuous variables, and the chi-square fest will be applied fo categorical
variables. Multivariate logistic regression will be conducted using significant
variables.

Questionnaires (see Annexes 1 and 2)

e During the visits indicated in the schedule, the EQ-5D-5L and SF-12
questionnaires will be given out and completed by the participants in
consultations.

This study has been approved by the Regional Clinical Research Ethics
Committee (CEICm) on December 22, 2021 (No. 2021/471). It has been
registered in the Spanish Clinical Trials Register [GESTO) with identfifier
0065-2021-OBS (No. AEMPS 21-0022) and it has also been registered at
www.clinical frials.gov. The study has been approved by the health autho-
rifies.

Discussion

The SEVERAL study aims to assess potential differences between avai-
lable GLP-1 agonists using reallife data related to the following aspects:
1) effectiveness in weight reduction; and 2) changes in quality of life, physi-
cal activity, and safety and tolerability.

The initial hypothesis is that there are differences between classes
regarding weight reduction and folerability, although an acceptable level

of safety as reported in pivotal studies is to be expected. Such results
are believed to be of clinical interest to professionals who prescribe and
dispense these promising molecules for the prevention and treatment of
patients with diabetes and cardiovascular disease. In addition fo semaglu-
tide [oral and subcutaneous), four drugs of the aGLP-1 family are currently
available: dulaglutide, exenatide, liraglutide, lixisenatide (subcutaneous).
However, no evidence is available on their differences regarding real-
life weight reduction and, in particular, to what extent patients adhere to
freatment as a result of the high rate of gastrointestinal events outside the
setting of clinical trials.

Clinical trials with GLP-1 analogues

Several clinical frials have been conducted on GLP-1 agonists. All
these trials have demonstrated their effectiveness in reducing HbAlc in
patients on monotherapy or on combinations with other oral antidiabetic
drugs and/or insulin. Dulaglutide was associated with a weight reduction
of =0.35 kg to -2.90 kg?. In the case of exenatide, 3% of patients expe-
rienced at least one period of rapid weight loss (greater than 1.5 kg /wk)?.
In the case of liraglutide, weight reduction was more significant when the
baseline BMI was higher®. lixisenatide was associated with a weight
reduction of 1.76 kg to 2.96 kg®. Finally, semaglutide was associated
with a weight losses of at least 5% and at least 10% in more patients than
in those on the active comparators dulaglutide and exenatide, respecti-
vely (SUSTAIN 7 and SUSTAIN 3)'22. In the SUSTAIN &6°1° trial, weight
reduction was =3.6 kg to 4.9 kg. Semaglutide was approved by the
FDA for the treatment of obesity in diabefic and non-diabetic patients
following the publication of the results of the STEPT study, which found a
weight reduction of =14.9% and a change in baseline weight of =15.3
kg'®. Subsequently, the STEP 8 trial (weekly subcutaneous semaglutide vs
liraglutide) found a weight reduction of =15.8% with semaglutide vs —6.4%
with liraglutide!.

After assessing these data, it can be concluded that all GLP-1 agonists
reduce body weight fo varying extents: however, the clinical trials that led to
their approval have some limitations that could affect the external validity of
the results and their extrapolation to real clinical practice. Each of these trials
had different study populations, followed different methodological designs,
and differed in relation to the primary endpoint. With the exception of
the STEP 1 study'®, most of these frials were designed fo assess HbAlc
reduction and cardiovascular events as endpoints, but not to assess weight
reductions as endpoints. In contrast to the SEVERAL study, no other study has
compared the effectiveness of all GLP-1 agonists.

Safety of GLP-1 agonists

These weight losses have been accompanied by specific adverse
evenfs, the most common being gastrointestinal adverse events, such as
nausea, vomiting, diarthoea, dyspepsia, and constipation®. The most
recent study on this issue, STEP 8", found that freatment disconfinuation
with semaglutide was 13.5% and 27.6% with liraglutide. Gastrointestinal
events were reported in 84.1% of patients on semaglutide and 82.7% of
patients on liraglutide. Most events were mild to moderate, did not lead
fo permanent discontinuation, were mainly of short duration, and occurred
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during dose escalation. These results may indicate a lack of adherence in
real life: that is, outside the sefting and control to which patients included
in clinical trials are exposed. The foregoing suggestion is one of the main
motivations for this study (i.e. the assessment of the safety of these drugs
in real life).

The SEVERAL study has been designed to collect data on all possible
adverse events during the dose escalation and follow-up periods. Data on
quality of life and physical activity will also be collected and correlated with
potential therapeutic failure and clinical effectiveness.

Limitations

The present study has several limitations that must be taken into account
when interpreting the data. The first limitation is the lack of randomisation,
which means that comparafive conclusions cannot be drawn: thus, the
study merely provides guidance on the current situation, prescription rates,
results, and tolerability. If marked differences between classes were to
emerge from the present study, a randomised controlled trial could be
considered.

Secondly, there is a potentially relevant bias arising from possible loss
to follow-up, such that patients with poorer drug tolerability may drop out
of the study, thus distorting the results. To avoid this bias, possible loss
to follow-up was limited to <20% fo calculate sample size. All patients
in our Autonomous Community have electronic records, and so the elec-
tronic prescription can be checked for medication collection, which will
be of great help in validating adherence (as is done in daily clinical
practice).
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Annex 1. EQ-5D questionnaire

Please mark with an [X] X the statement in each section which best describes your
state of health today:.

Mobility
| have no problems walking about

| have some problems walking about

(I R

| am confined to bed

Self-Care

| have no problems with self-care

| have some problems washing or dressing myself

(R Wy

| am unable to wash or dress myself

Everyday Activities (e.g., work, study,
housework, family or leisure activities)

| have no problems performing my everyday
activities Q

| have some problems performing my everyday
activities Q

| am unable to perform my everyday activities Q

Pain/Discomfort

| have no pain or discomfort

| have moderate pain or discomfort

(I W

| have much pain or discomfort

Anxiety/Depression

| am not anxious or depressed

| am moderately anxious or depressed

(I Wy

| am very anxious or depressed




Semaglutide versus GLP-1 agonists. Effectiveness, safety, and quality of life in patients with diabetes mellitus 2. .. Farmacia Hospitalaria 2022 i
The SEVERAL study . Vol 46 IN° 61372 -3791 1377

Annex 1 (cont.). EQ-5D questionnaire

Best
imaginable
health status

100
To help people describe how good or bad their health is, we
have drawn a scale similar to a thermometer on which the
best imaginable state of health is marked 100 and O for the
worst state of health you can imagine. 940
Please draw a line from the box that says “Your health today,”
to the point on the scale that, in your opinion, indicates how
good or bad your state of health is today. 830
790
6$0
Your
health 590
today
440
340
290
140
0
Worst
imaginable

health status
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Annex 2. SF12 questionnaire

The following questions refer to what you think about your health. Your answers will help us to know how you feel
and how well you are able to do your everyday activities.

Please answer each question by ticking a box. If you are unsure how to answer a question, please answer what
give the best answer you can.

0 In general, you would say that your health is:

1 2 3 4 5
g o QOO 4O Q4
Excellent Verygood  Good Fair Poor

—e
The following questions refer to activities or things that you might do during a typical day. Does your current health
limit you from doing these activities or things? If so, how much?

1 2 3
Yes, limited Yes, limited No, not
alot alittle limited at all

eModerate exertion, such as moving a table, hoovering,
bowling, or walking for more than 1 hour? D D D

9. Climbing several flights of stairs H | H

—e
During the past 4 weeks, have you had any of the following problems in your work or daily activities because of
your physical health?

1 2
Yes No
Q Accomplished less than you would have liked? D D
@ Had to stop doing some tasks during your work or in your
daily activities? D D

—o

During the past 4 weeks, have you had any of the following problems with your work or in your daily activities
because of an emotional problem (such as feeling sad, depressed, or nervous)?

1 2
. . Yes No
@ Accomplished less than you would have liked because of an
emotional problem? D D
o Did you do work or activities less carefully than usual due to D D

some emotional problem?

@ During the last 4 weeks, how much did pain interfere with your typical work (including work outside the
home and housework)?

1 2 3 4 5
g9 4 QO QO 4

Notatall Alittle Moderately Quite alot Extremely
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The SEVERAL study .

Annex 2 (cont.). SF12 questionnaire

_Tr.1e questions below are about how you have been feeling and how things have been going for you during the past
4 weeks. For each question, please give the answer that comes closest to how you have been feeling. During the

past 4 weeks, for how much of the time...

1 2 3 4 5 6
Always Almost Many Afew Once Never
always always times times

@ ..have you felt calm and peaceful? D D D D D D
@ ..have you had a lot of energy? D D D D D D
@ ..have you felt down-hearted D D D D D D

and sad?

During the past 4 weeks, how much of time have physical health or emotional problems interfered with your
social activities (such as visiting friends or family)?

1 2 3 4 5
Always Almost Some Once Never
always times sometimes






