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Session I: Keynote Lectures

IS-01

Towards precision diabetes 
medicine based on individualized 
subtyping

Michael Roden – Department of Endocrinol-
ogy and Diabetology, Medical Faculty, Heinrich 
Heine University and University Hospital Düs-
seldorf; Institute for Clinical Diabetology, German 
Diabetes Center, Leibniz Center for Diabetes 
Research at Heinrich Heine University Düsseldorf; 
German Center for Diabetes Research, München-
Neuherberg, Germany

Defining the typology of diabetes mel-
litus goes back for less than 150 years 
and currently based on a classification 
into 2 major types according to insulin 
resistance or impaired ß-cell function. 
Some years ago, the German Diabetes 
Study (GDS) cohort already identified 
a broad variation of these key features 
among persons with recent-onset type 
1 and type-2-diabetes. This cohort also 
allowed to validate the Scandinavian 
concept of phenotype-based clustering 
and even more detected that the five 
endotypes (subgroups) of diabetes dif-
ferently associate with the prevalence 
and progression of diabetes-related co-
morbidities and complications. For ex-
ample, the severe insulin-resistant sub-
group (SIRD) features markedly higher 
liver fat content and surrogate indices 
of hepatic fibrosis at follow-up, but 
also a greater prevalence of nephropa-
thy and erectile dysfunction. On the 
other hand, the severe insulin-deficient 
subgroup (SIID) shows a higher preva-
lence and progression of neuropathy. 
Of note, membership to one diabetes 
subgroup is not irreversible, but may 
change over time. More recently, inde-
pendent approaches of genotype- and 
phenotype-based subclassification iden-
tified similar subgroups of diabetes as 
well as prediabetes, underlining the het-
erogenous pathogenesis of the meta-
bolic diseases currently termed diabe-
tes. Taken together, diabetes research 
is entering a new era of refined diag-
nosis, which may help to improve risk 
assessment, monitoring and to develop 
tailored management of people with 
diabetes in a novel concept of Precision 
Diabetology.

IS-02

Obesity and treatment challeng-
es – a game changer for Diabetes 
& Cardiovascular disease?

John Wilding – University of Liverpool, UK

Obesity is a direct causative factor in 
the pathophysiology of both type-2-di-
abetes (T2D) and cardiovascular disease 
(CVD), yet until recently effective treat-
ments for obesity have not been priori-
tised in the range of treatments that are 
widely used to treat these conditions.  
These have instead focussed on reduc-
tion of other risk factors such as LDL 
cholesterol, blood pressure and blood 
glucose. Whilst these interventions have 
been shown to be effective they do not 
target one of the root causes of T2D and 
CVD, and patients still have consider-
able residual risk even after optimum 
treatment of these risk factors.

Epidemiological and clinical trial 
evi dence using various diet and lifestyle 
interventions has shown that modest 
weight loss (around 5 %) can reduce 
progression to diabetes in people with 
impaired glucose regulation, but great-
er weight loss of 10 – 15 % or more is 
needed to put diabetes into remission.  
In contrast, although some indirect evi-
dence from epidemiological studies and 
observational data after bariatric sur-
gery supports the concept that weight 
loss can reduce the incidence of cardio-
vascular disease, this has not yet been 
demonstrated in an RCT.  

Pharmacotherapy may reduce T2D 
and CVD by mechanisms that are 
both due to weight loss and also have 
weight independent effects. For example 
SGLT2i reduce body weight by 2 – 3 % 
but are effective glucose lowering agents 
and reduce heart failure hospitalisations 
in people with and without diabetes, 
and some have shown reduced athero-
sclerotic related CV events in those at 
highest risk. GLP1 receptor agonists, 
and more recent medications that tar-
get other gut hormones such as GIP and 
amylin result in weight loss of 15 – 20 % 
or more, and have clinically relevant 
benefits on conventional risk factors.  
Some of these medications have been 
shown to reduce cardiovascular events 
in people with type-2-diabetes. Ongo-
ing and planned trials, including the SE-

LECT CVOT with the GLP1-RA sema-
glutide and trials with tirzepatide may 
soon give us the information we need to 
know if weight loss strategies can really 
be a game changer in the treatment of 
T2D and CVD.

IS-03

A world without diabetes

Prof. Peter E. H. Schwarz – Technical University of 
Dresden, Germany

Living in a world without diabetes 
would be a dream to be accomplished by 
the International Diabetes Federation. 
Of course, it is unrealistic to believe that 
there will be no diabetes in the world, 
but the vision that we are able to prevent 
any preventable case of diabetes can be-
come realistic. The new vision of the In-
ternational Diabetes Federation is to be 
enthusiastic and put activities in place 
to provide excess to affordable, quality 
diabetes care and education worldwide. 
This has been translated into a new mis-
sion – to improve the lives of people liv-
ing with diabetes and prevent diabetes 
in those at risk. This vision and mission 
of the International Diabetes Federation 
is the road map to a world without dia-
betes – a world without any preventable 
case of diabetes. 

Since a few months I have been 
elected as the new president-elect of 
the International Diabetes Federation. 
It is a great honour to serve people with 
diabetes worldwide but it also needs 
rethinking about strategies in a chang-
ing world with changing challenges 
globally. We have to listen to the need 
of people with diabetes. My passion 
is addressing the need of people with 
diabetes. Many needs are in common 
but many will vary between patients 
in Bangladesh, United States, Finland, 
Salomon Islands, Korea and Cameroon. 
Listening to the need of people will tell 
us successful strategies how to improve 
quality of diabetes care worldwide. Im-
proving quality of care needs the know-
ledge about the current state of the art 
of diabetes care quality. The Interna-
tional Diabetes Federation will lounge 
an annual global diabetes survey to ac-
cess the quality of diabetes care by ask-
ing patients and health care provider the 
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same question mirroring diabetes care 
reality and their environment. These 
data can be used to motivate political 
stake holder and policy developer ev-
ery year around world diabetes day to 
act on behalf of people with diabetes. 
Prevention, prevention, prevention is 
the ultimate goal of the International 
Diabetes Federation. Educating health 
care providers and patients about pre-
ventive measures is the first step. De-
veloping policies and national diabetes 
plans including diabetes prevention a 
second one. The third one is providing 
interventions to prevent diabetes from 
developing. Digitalisation gives us an 
enormous attractive tool to reach peo-
ple at risk and those with diabetes. My 
dream would be that the International 
Diabetes Federation is in the pocket of 
every patient worldwide. We have never 
been so close to our patients than us-
ing a smartphone rethinking strategies 
of diabetes care by using digital bio-
markers and digital interventions (digi-
tal diabetes therapeutics or digiceutical) 
can become a strategic alternative for 
people in low and middle income coun-
tries. The International Diabetes Federa-
tion is an organisation built up by its 
member organisations. Those organisa-
tions provide an enormous energetic 
engagement for people with diabetes 
in their environment. Listening to their 
needs and challenges and keeping an 
open heard for the needs of people with 
diabetes worldwide will be my strategy 
to fulfil the mission and vision of the 
International Diabetes Federation – to 
improve the lives of people living with 
diabetes and prevent diabetes in those 
at risk. 

Session II

IS-04

Epigenetic changes, oxidative 
stress and CV damage in obesity 
and diabetes

Francesco Cosentino MD, PhD – Unity of Cardiol-
ogy, Karolinska Institute and Karolinska University 
Hospital, Stockholm, Sweden

Obesity, insulin resistance and type-
2-diabetes (T2D) are increasing health 
problems worldwide. Women with ges-

tational diabetes (GD) are at risk of 
developing T2D later in life. Similar-
ly, children born to mothers with GD 
are prone to the early development of 
metabolic phenotypes like obesity and 
T2D. The risk of cardiovascular disease 
is elevated despite improved lifestyle 
and novel treatments. Alltogether these 
conditions alter the expression of genes 
causing oxidative stress and inflamma-
tion that are responsible for endothelial 
dysfunction and, hence, the development 
of cardiovascular disease. However, the 
specific molecular mechanisms trigger-
ing inflammatory and oxidative changes 
and their mother-to-offspring transmis-
sion remain poorly elucidated. The use 
of integrative epigenetic/transcriptom-
ic technologies provides, for the first 
time, a mapping of detrimental molecu-
lar changes underlying the activation of 
inflammatory and oxidative pathways 
and proof of their intergenerational 
transmission. A better understanding 
of these mechanisms and their transmis-
sion to the offspring may contribute to 
identify novel targets of pharmaceutical 
interventions to prevent early cardiovas-
cular damage in this setting.

IS-05

How glucose lowering treatments 
interfere with the autonomic 
nervous system

Professor Paul Valensi – Polyclinique 
d’Aubervilliers, Aubervilliers, and Paris Nord Uni-
versity, Bobigny, France

Cardio-vascular vago-sympathetic bal-
ance is early impaired in diabetes histo-
ry. This impairment consists of a defect 
in vagal activity and an excess in sym-
pathetic activity. Sympathetic predomi-
nance contributes to peripheral vasocon-
striction and artery stiffness, increase in 
renin–angiotensin–aldosterone system 
activity and sodium renal reabsorption, 
and may thus favor hypertension. It may 
alter heart rate (HR) variability and ac-
celerate HR. High HR and reduced HR 
variability are predictive of worse car-
dio-vascular outcomes, and sympathetic 
overactivity is an important trigger for 
heart failure-related events. Reducing 
sympathetic activity should be regarded 
as a still neglected therapeutic target in 
diabetes.

Weight loss, lifestyle changes and 
glucose control may reverse cardiac au-
tonomic disorders and prevent cardiac 
autonomic impairment. The knowledge 
about the impact of glucose lowering 
treatments on cardio-vascular autonom-
ic function is rather limited.

One study performed in patients 
with type-2-diabetes (T2D) reported 
beneficial effects of metformin on sym-
pathovagal balance, which might be ex-
plained by a decrease in free fatty acids 
and insulin resistance, and by a central 
sympatho-inhibitory effect. 

In healthy individuals insulin per se 
acutely enhances sympathetic activity 
and depresses vagal control, which re-
sults in HR acceleration while blood 
pressure (BP) increase is dampered by 
concomitant peripheral vasodilation. 
Insulin-induced sympathetic activation 
was shown to result from a peripheral 
baroreflex-mediated mechanism, a cen-
tral mechanism, and possibly chemo-
reflex augmentation with subsequent 
baroreflex impairment. However, sym-
pathetic activation with insulin is lesser 
in obese individuals. In patients with 
poorly-controlled T2D, cardiac vago-
sympathetic indexes were not signifi-
cantly changed after long-term insulin 
treatment.

Similarly, GLP1-receptor agonists 
(GLP1-RAs) act towards some detri-
mental changes in autonomic function. 
In experimental studies central and pe-
ripheral administration of a GLP1-RA 
reduced HR variability by central inhi-
bition of neurotransmission to pregan-
glionic parasympathetic cardiac neurons 
and stimulation of sympathetic outflow 
while direct effects on the sinus node 
are not excluded. In human studies re-
sults are less consistent with some dif-
ferences among GLP1-RAs and more 
marked HR acceleration with long-act-
ing agents. 

Despite sympathetic enhancement 
insulin and GLP1-RA treatment do not 
increase BP probably due to their favor-
able effects on peripheral blood flow 
and endothelial function.

Regarding DPP-4-inhibitors some 
experimental data indicate that they 
might activate the sympathetic nervous 
system. In patients with obesity and 
impaired glucose tolerance we showed 
that postprandial cardiac vagal activity 
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was further depressed after 12 weeks 
of treatment with saxagliptin compared 
with placebo, possibly due to a slight 
increase in plasma GLP1 levels. 

SGLT2-inhibitors exert an inhibitory 
effect on sympathetic activity through 
various mechanisms including a reduc-
tion of intrarenal hypoxia and chemo-
receptor-mediated activation of renal af-
ferent sensory and efferent sympathetic 
fibres. In line with sympathetic depres-
sion, HR does not increase despite slight 
BP lowering as shown during long-term 
treatments by SGLT2-inhibitors. Thus, 
among the glucose lowering agents this 
class is unique in lowering sympathet-
ic activity, and this effect might be one 
of the mechanisms accounting for their 
benefit on cardio-vascular outcomes.

In some patients the effects of GLP1-
RAs on the autonomic nervous system 
activity may increase the arrhythmo-
genic risk while sympathetic inhibition 
with SGLT2is may lead to postural hy-
potension. Whether the occurrence of 
such adverse events depend on basal 
autonomic activity and the presence of 
cardio-vascular neuropathy needs to be 
clarified.

IS-06

Glucose lowering drugs with 
positive and negative impact on 
heart failure or HFpEF: Role of the 
diabetologist tackling a multi
disciplinary problem

Eberhard Standl – Diabetes research group e. V. at 
Munich Helmholtz Centre, Germany

Type-2-diabetes is one of the most rel-
evant risk factors for heart failure, the 
prevalence of which is increasing world-
wide. The aim of the presentation is to 
highlight the current perspectives of the 
pathophysiology of heart failure as it 
pertains to type-2-diabetes. This review 
summarizes the proposed mechanistic 
bases, explaining the myocardial dam-
age induced by diabetes-related stressors 
and other risk factors, i.e., cardiomyo-
pathy in type-2-diabetes. We highlight 
the complex pathology of individuals 
with type-2-diabetes, including the re-
lationship with chronic kidney disease, 
metabolic alterations, and heart failure. 
We also discuss the current criteria used 

for heart failure diagnosis and the gold 
standard screening tools for individu-
als with type-2-diabetes. Currently ap-
proved pharmacological therapies with 
primary use in type-2-diabetes and heart 
failure, and the treatment-guiding role 
of NT-proBNP are also presented. Ev-
ery physician looking after people with 
diabetes has to assure early diagnosis 
of heart failure and implementation of 
appropriate cardiometabolic therapy.

IS-07

Diabetes and Lipids: current drug 
therapy and future perspectives

Assistant Prof Niki Katsiki 1, 2 – 1 Department of 
Nutritional Sciences and Dietetics, International 
Hellenic University, Thessaloniki, Greece; 2 School 
of Medicine, European University Cyprus, Nicosia, 
Cyprus

Diabetic dyslipidemia is characterized by 
elevated levels of triglycerides, decreased 
levels of high-density lipoprotein cho-
lesterol (HDL-C) and increased number 
of small-dense low-density lipoprotein 
(LDL) particles, whereas levels of LDL-
cholesterol may be normal or slightly 
elevated. This type of dyslipidemia, also 
known as “mixed atherogenic dyslipid-
emia”, has been linked to atherosclerosis 
and cardiorenal disease. Therefore, it is 
of paramount importance to early diag-
nose and adequately treat lipid abnor-
malities in patients with diabetes. Both 
LDL and non-HDL targets should be 
achieved based on individual’s cardio-
vascular (CV) risk category.

Several hypolipidemic drugs are cur-
rently available and have been proven 
to improve the lipid profile and reduce 
cardiometabolic risk in the presence of 
diabetes, including statins, ezetimibe, 
fibrates and PCSK9-inhibitors. More 
recently, inclisiran (a PCSK9-inhibitor) 
and bempedoic acid (as monotherapy 
or combined with ezetimibe) have been 
approved for clinical use, whereas eicos-
apentaenoic acid (EPA) was reported 
to significantly decrease cardiovascu-
lar risk. Pemafibrate was also shown 
to decrease triglycerides but failed to 
improve cardiovascular outcomes in pa-
tients with diabetes. Emerging nucleic 
acid-based therapies are being devel-
oped focusing on either lipoprotein (a) 
or hypertriglyceridemia. 

IS-08

CVD Risk factors in the CVOTs

Antonio Ceriello – IRCCS MultiMedica, Milan, Italy

Several studies suggest that, together 
with glucose variability, the variability 
of other risk factors, as blood pressure, 
plasma lipids, heart rate, body weight, 
and serum uric acid, might play a role in 
the development of diabetes complica-
tions. Moreover, the variability of each 
risk factor, when contemporarily pres-
ent, may have additive effects. How-
ever, the question is whether variability 
is causal or a marker. Evidence shows 
that the quality of care and the attain-
ment of the target impact on the vari-
ability of all risk factors. On the other 
hand, for some of them causality may 
be considered. Although specific stud-
ies are still lacking, it should be useful 
checking the variability of a risk factor, 
together with its magnitude out of the 
normal range, in clinical practice. This 
can lead to an improvement of the qual-
ity of care, which, in turn, could further 
hesitate in an improvement of risk fac-
tors variability.

Session III

IS-09

GLP1 RAbased treatments and 
cardiovascular effects – are all the 
same?

Michael A. Nauck – St. Josef Hospital (Ruhr-Uni-
versity) Bochum, Germany

GLP-1 receptor agonists (GLP-1 RA) 
have been shown to prevent acute myo-
cardial infarction, stroke, and cardiovas-
cular death (composite endpoint Major 
Adverse Cardiovascular Events, MACE. 
The class of GLP-1 RA is heterogeneous. 
Still, the reduction in MACE has been 
quite uniform for most GLP-1 RAs, with 
the exception of lixisenatide and exena-
tide once-weekly p = 0.06). Comparing 
effect sizes needs to take into consider-
ation differences in study population 
(subjects with pre-existing CV damage 
vs. high-risk only), and, more impor-
tantly, sample size/duration of the stud-
ies (particularly for a look at individual 
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endpoints; myocardial infarction, stroke, 
CV death). Another question is, whether 
the cardiovascular benefit is somehow 
related to the ability to reduce HbA1c. 
Indeed, there has been a significant cor-
relation of the reduction in HbA1c and 
MACE, with the strongest relation to the 
reduction in stroke. However, this may 
be an association indicating different 
degrees of target engagement for dif-
ferent agents. Another point to consider 
is the heterogeneity in providing mean-
ingful data for certain patient groups 
(e.g., pre-existing CV disease, impaired 
renal function). It appears important to 
compare GLP-1 RA effects to those of 
SGLT-2 inhibitors, which have similar, 
but not identical CV effects (focusing on 
congestive heart failure). In summary, 
most GLP-1 RAs have significant car-
dioprotective effects of comparable ef-
fect size. In the absence of head-to-head 
comparisons, it appears difficult to con-
clude that clinically important difference 
exist between compounds belonging to 
the GLP-1 RA class. It will be of inter-
est to determine cardio-protective effects 
of dual (GIP/GLP-1) receptor agonists 
like tirzepatide.

IS-10

The rule of Metformin in Diabetes 
treatment – is it still essential? PRO

Dr. Mahmoud Ibrahim – EDC Center for Diabetes 
Education, USA

Metformin is the most popular diabetes 
medication almost all over the world, it 
has been viewed as the main foundation 
for the management of type-2-diabetes. 
Metformin is considered as an effective 
medication with good glucose-lowering 
capacity, almost very safe especially for 
the lack of hypoglycemia and probably 
some cardio-protection, coupling this 
with its low cost resulted in a very wide 
use of this medication. Metformin may 
be used as a monotherapy or in com-
bination with other glucose-lowering 
medications for type-2-diabetes.  

 The American Diabetes Association 
(ADA) standards of care 2003, indicat-
ed that the first-line therapy should de-
pends on the existing comorbidities if 
any, the management of type-2-diabe-
tes generally includes metformin and 

comprehensive lifestyle modification. 
Metformin should also be continued 
upon initiation of insulin therapy (un-
less contraindicated or not tolerated), 
however for those with type-2-diabetes 
and established/high risk of atheroscle-
rotic cardiovascular disease (ASCVD), 
heart failure (HF), and/or chronic kid-
ney disease (CKD), the treatment regi-
men should include agents that reduce 
cardio-renal risk. 

The ADA also recommended metfor-
min therapy for the prevention of type-
2-diabetes which may be considered in 
adults at high risk of type-2-diabetes.

Similarly, the American Association 
of Clinical Endocrinology AACE man-
agement algorithm 2023 recommended 
the first step in the management of type-
2-diabetes to be lifestyle intervention, 
and to start or continue metformin if 
appropriate

Despite this popularity, efficacy and 
safety, there still remains controversy 
about the starting point in the manage-
ment of type-2-diabetes, should we re-
main with the metformin or replace it 
with the newer medications even in the 
absence of atherosclerotic cardiovascu-
lar disease (ASCVD), heart failure (HF), 
and/or chronic kidney disease (CKD).

Session IV

IS-12

New horizon about glycemic 
 management and CVD: GLP-1 
+ GIP, GLP-1 + Glucagon, GLP-1+ 
GIP + Glucagon, GLP-1 + Amylin

Francesco Giorgino – Department of Precision 
and Regenerative Medicine and Ionian Area; 
Section of Internal Medicine, Endocrinology, 
Andrology and Metabolic Diseases; University of 
Bari Aldo Moro, Bari, Italy

Glucagon-like peptide-1 (GLP-1) recep-
tor agonists are currently considered as 
first or second-line treatments in the 
management of type-2-diabetes (T2D), 
due to their high glucose-lowering ef-
fect associated with weight loss, low 
risk of hypoglycemia and documented 
cardiovascular (CV) protection. Dual 
glucose-dependent insulinotropic poly-
peptide (GIP)/GLP-1 agonists have been 
recently developed, of which tirzepatide 

is the most advanced, being currently 
approved by both the FDA and EMA. 
Tirzepatide has shown unprecedented 
efficacy on control of multiple CV risk 
factors and specifically greater effects on 
hyperglycemia, excess body fat, systolic 
blood pressure and lipids, as compared 
to the GLP-1 receptor agonist semaglu-
tide. However, whether its action profile 
on CV risk factors will result in reduced 
incidence of major adverse cardiovascu-
lar events (MACE) is currently unknown 
and is being addressed by a dedicated 
trial (SURPASS-CVOT). Adding gluca-
gon receptor agonism to GLP-1 recep-
tor agonists or dual GLP-1/GIP agonists 
may enhance the extent of weight loss, 
further reduce hepatic fat, and potential-
ly stimulate energy expenditure: while 
the impact of this on the CV system and 
atherosclerosis is not known, reducing 
hepatic fat could be particularly benefi-
cial. Finally, the addition of amylin ago-
nism to GLP-1 receptor agonists, as for 
cagrilintide, is expected to provide larger 
reductions in body weight and fat with 
potential for CV protection. In general, 
all these dual and triple peptide agonists 
could exert potential benefits on MACE 
and heart dysfunction by multiple mech-
anisms, including (i.) more effective low-
ering of HbA1c without hypoglycemia, 
(ii.) reduction of body weight and other 
CV risk factors, and (iii.) direct effects 
on the vasculature and heart. However, 
unexpected and off-target drug effects, 
also deriving from the chemical nature 
of the dual/triple agonist cannot be ruled 
out, always demanding a dedicated CV 
outcome trial.

IS-13

New ESC Guidelines and 2022 
ADA Consensus for the diagnosis 
and treatment of heart failure key 
points 

Oliver Schnell – Forschergruppe Diabetes e. V., 
Helmholtz Center Munich, Germany

Heart failure remains a leading cause 
of morbidity and mortality worldwide. 
Heart failure guidelines are designed to 
improve the quality of care and reflect 
the interests of patients. Leading medi-
cal societies have recently updated their 
state-of-the-art recommendations for 
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the management of heart failure. The 
European Society of Cardiology (ESC) 
Heart Failure Guideline 2021 provides 
general recommendations for the diag-
nosis and management of heart failure. 
In addition, the American Diabetes As-
sociation (ADA), in collaboration with 
the American College of Cardiology 
(ACC), published a consensus report in 
2022 that specifically addresses the role 
of diabetes in heart failure.

The particular focus on diabetes is 
driven by the fact that heart failure is 
one of the most common complications 
of diabetes. Conversely, the presence of 
diabetes is associated with increased 
hospitalisation and mortality in heart 
failure patients. The overwhelming evi-
dence of the cardiovascular benefits of 
SGLT-2 inhibitors, independent of the 
presence of diabetes, resulted in both 
guidelines recommending the class of 
drugs as first-line therapy for heart fail-
ure. While this is one of the most sig-
nificant updates, emphasising the need 
for multidisciplinary collaboration in 
the management of heart failure, other 
changes can be found in the nomencla-
ture and specific advice for comorbid 
patients. Furthermore, the importance 
of early diagnosis, with a special focus 
on the measurement of natriuretic pep-
tides, continues to be emphasised by 
both societies.

IS-14

New treatment approaches for 
CKD with a cardiovascular benefit-
Key points

Prof. Christoph Wanner – Würzburg, Germany

Since the publication of the EMPA-
REG OUTCOME trial, the first CVOT 
in the field of diabetes and CV disease, 
3 more CVOTs, 5 trials in heart failure 
and 4 trials with the kidney in the pri-
mary endpoint have been published. On 
November 6, 2022 THE LANCET has 
published a comprehensive metaanalysis 
of all the 13 trials including more than 
90.000 patients. The recently EMPA-
KIDNEY trial, the largest trial testing 
the effects of empagliflozin in more than 
6600 patients with diabetic and non-dia-
betic kidney disease has been published 
in parallel. For the first time people with 

normal albuminuria, but prominent re-
duction in kidney function (eGFR >20 
up to 45 ml/min/1.73m2), have been 
studied and the reduction in risk was 
consistent. All kidney trials have been 
terminated early because of overwhelm-
ing benefit. Taken all together, SGLT2 
inhibitors reduce kidney outcomes (di-
alysis, kidney transplant, doubling of 
serum creatinine) by more than 40 % 
relative risk reduction, which is twice as 
much risk reduction the patients can ex-
pect from RAS inhibition. Thus, SGLT2 
inhibitors, as a class, have received a 
class 1A recommendation by all major 
guidelines (KDIGO, ADA, ESC) and are 
becoming standard of care to reduce 
kidney disease progression and the rate 
of renal replacement therapy. Further 
kidney protective approaches with Fi-
nerenone, a non-steroidal Mineralocor-
ticoidreceptor Antagonist in the context 
of KDIGO diabetes managment in CKD 
will be discussed.

IS-15

The fatty liver – a game changer in 
D & CVD?

Nebojsa M. Lalic – Faculty of Medicine University 
of Belgrade, Clinic for Endocrinology, Diabetes 
and Metabolic Diseases, Belgrade, Serbia

Non-alcoholic fatty liver disease 
(NAFLD) is defined as a chronic liver 
disease characterized by excessive fat 
accumulation in the liver.  The lead-
ing cause of death among patients 
with NAFLD is cardiovascular disease 
(CVD), then extra-hepatic cancers and 
liver-related complications. NAFLD en-
compasses a disease continuum from 
steatosis with or without mild inflam-
mation (non-alcoholic fatty liver), to 
non-alcoholic steatohepatitis, which 
is characterised by faster fibrosis pro-
gression than non-alcoholic fatty liv-
er. The global prevalence of NAFLD 
is about 30 % and is often comorbid 
with other metabolic disorders includ-
ing type-2-diabetes (T2D), hypertension, 
coronary artery disease, and metabol-
ic syndrome. The current evidence de-
scribing the many ways that NAFLD 
itself increases CVD risk, both in obese 
and non-obese subjects. NAFLD may 
directly contribute to atherosclerotic 
CVD (ASCVD) through the hepatic se-

cretion of atherogenic lipoproteins and 
pro coagulant factors. Also, factors that 
may drive both NAFLD and ASCVD 
are insulin resistance, hypertension, and 
potentially chronic periodic hypoxia, in-
testinal dysbiosis and chronic low grade 
inflammation. That was the reason for 
the proposal of the novel nomencla-
ture, metabolic-associated fatty liver 
disease (MAFLD) which better depict 
pathogenetic relationship between he-
patic steatosis, metabolic dysregulation 
and  important extra-hepatic complica-
tions, such as T2D and CVD. Moreover, 
T2D is often associated with NAFLD/
MAFLD and is one of the most impor-
tant risk factors for the development of 
this disease. Therefore, several studies 
are underway to demonstrate the effi-
cacy of anti-diabetic drugs on fatty liver 
disease. Newer glucose-lowering drugs, 
GLP-1RAs, as well as SGLT2i may exert 
benefit on both hepatic fat content and 
CVD outcomes.

Session V

IS-16

The Diabetes-Cardio-Renal – 
Metabolic Concept

Yehuda Handelsman, MD – FACP, FNLA, FASPC, 
MACE 

Cardiovascular disease is a ssignificant 
cause of mortality in patients with type-
2-diabetes. [1] Risk for ccardiovascular 
Eeeents is greatest when both diabetes 
and CKD are present. [2] Increase risk of 
stroke in diabetes [3], heart failure (HF) 
is common in diabetes, prevalence of 
20 – 40 % [4] Comprehensive manage-
ment of diabetes rrequires ccontrol all 
CV risks [5]. Micro- macro-vascular dis-
ease may be parts of the same spectrum 
microvascular disease predicts macro-
vascular disease: nephropathy, (auto-
nomic) neuropathy, retinopathy [6 – 10]

Recent CVOTs of SGLT2-i & GLP1-
RA led to a paradigm shift in DM guide-
lines focusing first on preventing the 
next CV/CKD event; recommending 
these drugs to People – with T2D and 
established or high risk for ASCVD & 
CKD – independent of glucose control 
to prevent CVD, strokes, HF, CKD and 



157Diabetes, Stoffwechsel und Herz, Band 32, 3/2023 www.diabetologie-online.de

I N V I T E D  S P E A K E R  P R E S E N TAT I O N S  A B S T R A C T S

PAD. Still recommending continued long 
term glucose and traditional CV risks 
reduction to prevent future co-morbid-
ities.

These CVOT transcended beyond 
the original medications’ indications 
across multiple disciplines. This calls 
for new directions in developing prac-
tice recommendations which are not re-
strained by a single medical society dis-
cipline. To overcome these limitations in 
developing encompassing guidance, we 
assembled a task force with recognized 
leaders representing multiple medical 
disciplines: cardiologists, nephrologists, 
endocrinologists, and primary care.  

The result is the DCRM Practice 
Recommendations- a multispecialty 
consensus on the comprehensive man-
agement of diabetes cardiorenal and 
metabolic diseases. [11] The recommen-
dations address the whole patient, tar-
geting the non-expert clinicians: special-
ists and primary care alike. To enhance 
acceptance, the DCRM was published 
in a peer reviewed journal.
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Session VI: Starting 
 Injectable Therapy – What  
is the evidence?

IS-17

Long acting insulin preparations – 
getting better

Jan Škrha – 3rd Department of Internal Medicine, 
1st Faculty of Medicine, Charles University, 
Prague, Czech Republic

The discovery of physiological basal and 

prandial insulin secretion confirmed the 
need of both long-acting and short-act-
ing insulin administration. Human long-
acting insulins did not maintain stable 
insulin level in the blood whereas first 
insulin analogues could partly resolve 
this problem. First long-acting 100 U 
insulin analogues extended their activi-
ties during 24 hours and decreased the 
valves of basal insulin levels. However, 
no significant improvement of persist-
ed hypoglycemic episodes was found 
in many patients and new preparations 
have been awaited. Seveal ways to cre-
ate new molecules have been suggested. 
Firstly, the increased insulin concentra-
tion to 300 U (i. e. glargin) caused better 
sustained level of insulin. Similar was 
found with 200 units insulin degludec 
overhelming 24 hours and decreasing 
the  valves of plasma glucose together 
with decreased number of hypoglyce-
mic events. The use of glucose sensors 
brought the evidence on basal insulin 
effects. The level of glucose concentra-
tion during 24 hours apparent from con-
tinual glucose monitoring (CGM) could 
help in proper decision how much units 
of long-acting insulin is needed in the 
respective patient.

New development in basal insulin 
treatment has been started with once-
weekly insulins. Both basal insulin FC 
(BIF LY3209590) and icodec (LAI 287) 
demonstrated non-inferiority compared 
to 100 U glargin with comparable hypo-
glycemic events. The studies ONWARDS 
1 – 6 confirmed the safety of icodec ad-
ministration in different combinations 
in Type 2 (ONWARDS 1 – 5) and Type 
1 (ONWARDS 6) diabetic patients. The 
icodec administration was associated 
with increased time-in-range (TIR) and 
comparable or better glucose control 
compared to once-daily 100 U glargin 
or 200 U degludec in type-2-diabetic 
patients. On the other hand, more hy-
poglycemic events were registered with 
icodec compared to degludec insulin 
in type-1-diabetes. Higher single doses 
of icodec insulin covering seven days a 
week induces new schema of dose titra-
tion. Once-weekly compared to once-
daily insulins increase the adherence of 
diabetic patients, especially of type 2, to 
insulin injections. New long-acting in-
sulin analogues extend new possibilities 
for improvement of diabetes care. Their 

final consequences could be closer to 
basal insulin regulation in healthy per-
sons although new questions remain to 
be answered.

IS-18

Fixed Ratio Combination insulin 
preparations - getting better

Ass.prof. Dario Rahelić, MD, PhD, FACE, FACN, 
FRCP Edin. 1, 2, 3 – 1 Vuk Vrhovac University Clinic for 
diabetes, endocrinology and metabolic diseases, 
Merkur University Hospital, Zagreb, Croatia; 
2 Catholic University of Croatia School of Medicine, 
Zagreb, Croatia; 3 Josip Juraj Strossmayer Univer-
sity of Osijek School of Medicine, Osijek, Croatia

Fixed Ratio Combination (FRC) in-
sulin preparations have been used for 
treating type-2-diabetes for many years. 
They consist of a fixed combination of 
two or more different types of insulin, 
usually basal and prandial, mixed in a 
single injection. FRC insulin prepara-
tions are effective in controlling blood 
glucose levels in patients with type-
2-diabetes who have failed to achieve 
glycemic control with monotherapy or 
dual therapy. Recent developments in 
FRC insulin preparations have led to 
improved formulations that offer better 
glycemic control and reduced hypogly-
cemia. The first improvement is the de-
velopment of FRC insulin preparations 
with a higher basal-to-prandial insu-
lin ratio. These new formulations have 
been shown to provide better fasting 
blood glucose control and reduced post-
prandial hyperglycemia compared to 
older formulations with lower basal-to-
prandial insulin ratios. Secondly, FRC 
insulin preparations with ultra-long-
acting basal insulin analogs have been 
developed. These formulations provide 
a more stable basal insulin profile and 
a longer duration of action, which may 
reduce the risk of hypoglycemia and 
improve glycemic control. Addition-
ally, using ultra-long-acting basal in-
sulin analogs in FRC insulin prepara-
tions may allow for once-daily dosing, 
which could improve patient adherence 
to therapy. Thirdly, the development 
of FRC insulin preparations with rap-
id-acting insulin analogs has also been 
shown to improve glycemic control and 
reduce hypoglycemia. These formula-
tions have a faster onset of action and 
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a shorter duration, allowing for more 
precise postprandial insulin dosing and 
reducing the risk of hypoglycemia. Fi-
nally, the use of FRC insulin prepara-
tions in combination with newer glu-
cose-lowering agents, such as GLP-1 
receptor agonists and SGLT2 inhibi-
tors, has been shown to further improve 
glycemic control and reduce the risk 
of hypoglycemia. In conclusion, recent 
developments in FRC insulin prepara-
tions have led to improved formulations 
that offer better glycemic control and 
reduced hypoglycemia. These improve-
ments include higher ratios of basal to 
prandial insulin, ultra-long-acting bas-
al insulin analogs, rapid-acting insulin 
analogs, and combinations with newer 
glucose-lowering agents. These advanc-
es have the potential to improve patient 
outcomes and quality of life and should 
be considered in the management of pa-
tients with type-2-diabetes.

IS-19

GLP-1 RA based treatments –
getting better

Roy Eldor MD PhD – Diabetes Unit, Institute of 
Endocrinology, Metabolism and Hypertension, 
Tel Aviv Sourasky Medical Center, Tel-Aviv,  
Israel 

“Faster than a speeding bullet, more 
powerful than a locomotive…” the 
GLP-1 receptor agonists (RA) and co-
agonists are evolving into the super-
drugs of type-2-diabetes (T2DM). The 
newer generation of GLP-1 RA are cur-
rently the most potent antihyperglyce-
mic medications available, exceeding 
any other medication including basal 
insulin (semaglutide and tirzepatide 
led to an HbA1c lowering effect dou-
ble that of insulin glargine in the Sus-
tain 4 and Surpass 4 trials, tirzepatide 
treatment resulted in an HbA1c <5.7 in 
>40 % of subjects across all phase III 
studies). Moreover, in the large subset 
of patients who suffer from T2DM and 
obesity, treatment with these medica-
tions may lead to significant weight loss 
(>10 % mean weight loss in all phase 
III tirzepatide trials) thus both con-
trolling glycemia, preventing diabetes 
related complications and alleviating 
the immediate and long-term morbid-
ity associated with obesity. This in turn 

translates into improvements in health-
related quality of life patient-report-
ed outcomes observed with multiple 
GLP-1 RAs. The added “cherry on the 
topping” is a cardioprotective/antiath-
erosclerotic effect- across all vascular 
beds. This has been observed in several 
cardiovascular outcome trials (CVOT) 
and in a meta-analysis incorporating all 
available GLP-1 RA CVOTs including 
over 60 000 patients. However, treat-
ment with GLP-1 RA is associated with 
significant adverse events, mostly gas-
trointestinal and during the dose esca-
lation phase. These may often lead to 
drug discontinuation and necessitate 
further study and better understanding 
to increase adherence. Taken together, 
GLP-1 RA should not only be the first 
injectable but the first line of treatment 
in most patients with T2DM. 

Session VII – Closing 
 Symposium on  
New Technologies

IS-20

Leveraging technology for better 
care of older people with diabetes

Prof. Tali Cukierman-Yaffe – Sheba Medical Center, 
Israel

Diabetes is a major public health bur-
den associated with high mortality, mor-
bidity, hospitalization, a reduction in 
quality of life and  increased health care 
services utilization rates [1]. Healthy 
aging with diabetes is a challenge. It 
is a challenge for health care systems 
due to the high prevalence of the dis-
ease in older age (~25 % of the popu-
lation over 65) [2] and a challenge for 
health care providers, patients, family 
and other care providers as it is a dis-
ease that requires elaborate self-care 
management capacities.  Diabetes may 
be viewed as a disease of accelerated 
ageing as it is a risk factor for cogni-
tive dysfunction [3], dementia [4 – 6], 
depression [7] physical disability, frailty 
& Sarcopenia [8, 9]. [10 – 14] These im-
pede self-care management capacities, 
such as insulin scheduling, the ability 
to alter treatment regimen according to 
differing life situation and dealing with 

hypoglycemia events (and prevention 
of deterioration to severe hypoglyce-
mia) [2]. [15, 16] These factors (cogni-
tive dysfunction, dementia, physical dis-
ability and frailty) are now considered 
long term complications of the disease 
and  treatment is targeted at slowing 
their progression. Current technology 
has an important role in glucose man-
agement and avoidance of hypoglyce-
mia and may also have a role in reduc-
tion of diabetes-related complications 
and slowing of functional decline and 
enhancement of quality of life. Future 
technology may also play an impor-
tant role in setting treatment targets 
according to functional/cognitive state, 
enhancement of self-care capacity, and 
alleviating functional and cognitive dys-
function in older adults. The talk will 
provide an overview of the challenges 
of treating diabetes in older age and the 
role technology may play in coping with 
these unique challenges.
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IS-21

Artificial intelligence-based 
decision support systems for 
health care professionals treating 
people with diabetes mellitus. 

Prof. Moshe Phillip – Schneider Children’s Medical 
Center, Petah Tikva, Israel

Despite the increasing adoption of new 
medications and technologies like in-
sulin pumps and continuous glucose 
monitoring devices, most people with 
diabetes (PWD) do not achieve their 
glycemic goals. This may be related 
to the tremendous burden that diabe-
tes has on PWD and their health care 
providers but also could be related to 
the lack of time and/or expertise of cli-
nicians who have to integrate all the 
information related to each person at 
each visit or interaction and come-up 
with a personally tailored therapeutic 
plan if needed. We have shown that ar-
tificially based decision support system 

can help clinicians provide a safe and 
effective advice to PWD which was not-
inferior to that given by expert phy-
sicians from specialized diabetic aca-
demic centers.  

IS-22

Automated insulin delivery 
systems – where do we go?

Dr. Eytan Roitman – Clalit Health Care Services, 
Israel

Automated insulin delivery systems have 
revolutionized diabetes management, 
enabling tighter glycemic control and 
improved quality of life for people with 
diabetes. Despite significant advances in 
this technology, challenges remain, and 
the question of where we go from here 
is fascinating . 

The current AID systems utilize con-
tinuous glucose monitoring devices and 
insulin pumps to automatically adjust 
insulin delivery based on glucose lev-
els. These systems have shown signifi-
cant benefits, improving overall glyce-
mic control, reducing the risk of hypo-
glycemia and improving quality of life. 
However, challenges remain, including 
sensor accuracy, algorithms based most-
ly on glucose levels and insulin, the com-
plexity of system operation and insulin 
PK/PD.

Future AID systems could address 
these challenges by incorporating ad-
vanced algorithms that can account for 
individual differences in insulin sensitiv-
ity and glucose variability. This could 
allow better control and potentially re-
duce the need for user input. Addition-
ally, incorporating other technologies, 
such as artificial intelligence or machine 
learning, could enable more personal-
ized and adaptive treatment strategies.

An additional area of possible ad-
vancement is the incorporation of AID 
systems with wearable devices or smart 
sensors, which could provide addition-
al data streams for more accurate and 
personalized treatment. This integra-
tion could potentially improve real-time 
monitoring and analysis of physiologi-
cal parameters beyond glucose levels, 
such as heart rate, physical activity, or 
stress levels, to further enhance diabetes 
management.

Overall, AID systems have trans-
formed diabetes management and hold 
enormous potential for future develop-
ment. Continued innovation and collab-
oration are critical to realizing this po-
tential and improving the lives of those 
living with diabetes.

Oral presentations – Heart 
Disease

P-01

Effects Of Molecular Hydrogen In 
The Pathophysiology And Man-
agement Of Cardiovascular And 
Metabolic Diseases

Ghizal Fatima 2, Ram B. SINGH 1 – 1 Cardiology, 
Halberg Hospital, India, 2 Biotechnology, Era Uni-
versity, India

There is evidence that western-type diet 
and lifestyle may cause oxidative stress 
and inflammation, whereas Mediterra-
nean type of diet rich in antioxidants, 
may be inversely associated, with risk 
of mortality due to cardiovascular 
diseases (CVDs) and type-2-diabetes 
mellitus (T2DM). This article aims to 
highlight the role of diet, with refer-
ence to molecular hydrogen generation 
in the gut, and the role of hydrogen in 
the pathophysiology and prevention 
of above diseases. It is possible that 
beneficial effects of diet may be due to 
increased content of fiber and flavo-
noids and probiotics that are known 
to produce liters of molecular hydrogen 
in the gut. Increase in hydrogen, acts 
as an antioxidant and may inhibit free 
radical generation and inflammation. 
In the last two decades, it has become 
increasingly clear that molecular hy-
drogen, either produced endogenously 
or administered exogenously via inha-
lation or hydrogen rich water (HRW) 
or via any releasing agents, acts as po-
tential anti-inflammatory agent, in a 
wide range of biochemical and patho-
physiological processes. Recent studies 
indicate that molecular hydrogen can 
inhibit hydroxyl and nitrosyl radicals 
and can directly act as antioxidant in 
the cells and tissues, which can cause 
marked decline in oxidative stress and 
inflammation, leading to significant de-
cline in CVDs and metabolic diseases 
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as well as perspectives in mitochondri-
al diseases. Clinical and experimental 
studies indicate that hydrogen therapy 
such as HRW can be beneficial in the 
management of CVDs and metabolic 
diseases. Larger studies are necessary to 
verify the role of hydrogen administra-
tion in all the chronic diseases.

P-02

The valuable role of non-invasive 
coronary artery assessment in 
patients with diabetes mellitus 
(DM)

Angela Zagatina, Elena Kalinina, Olesya Guseva – 
Cardiology, Saint Petersburg Scientific Research 
Cardiology Center “Medika”, Russia

Background: Knowing that increased 
velocities in coronary arteries (CA) at 
rest was proposed for diagnostics ste-
nose, the aim of the study was to evalu-
ate the prognostic role of coronary ar-
tery ultrasound assessment in patients 
with DM. 

Methods: This is a prospective co-
hort study comprises 189 consecutive 
patients (105 females; age 64+11 years) 
referred to echocardiography with di-
agnosed DM. Echocardiography was 
performed with additional scans for 
coronary arteries. Their exams were 
performed for other reasons, primarily 
for arterial hypertension, and 74 pa-
tients had known CAD. Death and non-
fatal myocardial infarction (MI) were 
defined as hard endpoints. Death, MI, 
acute coronary syndrome, severe heart 
failure with hospitalization and/or re-
vascularization were defined as major 
adverse cardiac events (MACE). 

Results: 180 patients were followed 
up with for a median of 27 months. Sev-
enty-four MACE, including 13 deaths, 
1 non-fatal myocardial infarctions oc-
curred. With a ROC analysis, a coronary 
flow velocity in left anterior proximal 
part of 76 cm/s was the best indicator for 
risk prediction of death/MI (area under 
curve 0.72 [95 % CI 0.65 – 0.79]; sensi-
tivity 69 %, specificity 76 %, p 0.0012). 
The cut-off value of 64 cm/s was a pre-
dictor of MACE (area under curve 0.78 
[95 % CI 0.70 – 0.84]; sensitivity 73 %, 
specificity 78 %, p 0.0001). The maxi-
mal velocities in the proximal left-sided 
coronary arteries were independently 

associated with MACE (HR 1.02, 95 % 
CI 1.01; 1.02; p0.0001). 

Conclusion: The non-invasive as-
sessment of coronary artery velocities 
during routine echocardiography can 
predict a poor prognosis for patients 
with DM.

P-03

Longitudinal Observational Study 
on the Association of Peripheral 
Arterial Disease, Albuminuria, Dys-
lipidemia with HbA1c in Patients 
with T2DM: Two-Year Follow-up 
Results

Ragini Rohatgi, Pooja Kudkar, Daisy Alfred – 
Diabetes, Rohit Diabetes Centre, India

This observational study aimed to in-
vestigate the utility of several markers, 
including ankle-brachial index (ABI), 
toe brachial index (TBI), Albumin Cre-
atinine Ratio (ACR), and Low Densi-
ty Lipoprotein Cholesterol (LDL-C) in 
the context of changes in HbA1c among 
patients with type-2-diabetes mellitus 
(T2DM). The study followed 50 pa-
tients receiving standard care and was 
conducted in a real-world setting for 
two years. The results showed that dur-
ing the follow-up period, there was an 
increase in the percentage of patients 
achieving the targeted glycemic control 
by 44 %, indicating a potential benefit of 
standard care for diabetes management. 
Modest improvements in other markers, 
such as LDL-C and ACR, and a slight 
increase in the proportion of patients 
with a TBI within the normal range were 
observed. However, there was a decrease 
in the proportion of patients with an 
ABI within the target range during the 
follow-up period. No significant corre-
lation was found between the changes 
in HbA1c and other markers, indicat-
ing that achieving glycemic control may 
not necessarily lead to improvements in 
other markers. The study suggests that 
standard care for patients with T2DM 
can lead to some improvements in gly-
cemic control and cardiovascular risk 
factors, but further interventions may be 
needed to address other comorbidities 
such as kidney disease and peripheral 
artery disease.

P-04

The legacy effect of hyperglycemia 
is ameliorated by the early use of 
SGLT-2 inhibitors: a cohort study 
with newly-diagnosed people with 
type-2-diabetes

Francesco Prattichizzo 1, Giuseppe Lucisano 2, 
Rosalba La Grotta 1, Chiara Frigé 1, Salvatore De 
Cosmo 3, Paolo Di Bartolo 4, Graziano Di Cianni 5, 
Paola Fioretto 6, Carlo Bruno Giorda 7, Roberto 
Pontremoli 8, Giuseppina Russo 9, Francesca Viazzi 8, 
Antonio Nicolucci 2, Antonio Ceriello 1, Study Group 
AMD Annals 10 – 1 PST, IRCCS MultiMedica, Italy; 
2 CORESEARCH - Center for Outcomes Research 
and Clinical Epidemiology, Italy; 3 Department of 
Medical Sciences, Scientific Institute “Casa Sollievo 
della Sofferenza”, Italy; 4 Dept of Specialist Medicine, 
Ravenna Diabetes Center, Italy; 5 Diabetes Unit, 
Livorno Hospital; 6 Department of Medicine, Uni-
versity of Padua; 7 Diabetes and Metabolism Unit, 
ASL Turin 5; 8 Dipartimento di Medicina Interna, 
Università degli studi di Genova; 9 Department of 
Clinical and Experimental Medicine, University of 
Messina; 10 AMD Foundation, Italy

Background: A delay in reaching HbA1c 
targets in patients with newly-diagnosed 
type-2-diabetes (T2D) is associated with 
an increased long-term risk of develop-
ing cardiovascular diseases (CVD), a 
phenomenon referred to as legacy ef-
fect. Whether an early introduction of 
glucose-lowering drugs with proven ben-
efit on CVD can attenuate this phenom-
enon is unknown. 

Methods: Using data derived from a 
large Italian clinical registry, i.e. the AMD 
Annals, we identified 251,339 subjects 
with newly-diagnosed T2D and without 
CVD at baseline. Through Cox regres-
sions adjusted for multiple risk factors, 
we examined the association between 
having a mean HbA1c between 7.1 and 
8 % or 8 %, compared with ≤ 7 %, for 
various periods of early exposure (0-1, 
0-2, 0-3 years) and the development of 
later (mean subsequent follow-up 4.6±2.9 
years) CVD, evaluated as a composite 
of myocardial infarction, stroke, coro-
nary or peripheral revascularization, and 
coronary or peripheral bypass. We per-
formed this analysis in the overall co-
hort and then splitting the population in 
two groups: those that introduced sodi-
um-glucose transport protein 2 inhibi-
tors (SGLT-2i) during the exposure phase 
and those never treated with these drugs. 

Findings: Considering the whole co-
hort, subjects with both a mean HbA1c 
between 7.1 and 8 % and 8 %, com-
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pared with patients attaining a mean 
HbA1c ≤ 7 %, showed an increased 
risk of developing the outcome in all 
the three early exposure periods as-
sessed, with the highest risk observed 
in patients with mean HbA1c 8 % in the 
3 years exposure period (hazard ratio 
1.33; 95 % confidence interval 1.063–
1.365). The introduction of SGLT-2i 
during the exposure periods of 0-1 
and 0-2 years denied the association 
between poor glycemic control and the 
outcome (p for interaction 0.006 and 
0.003, respectively, vs patients with the 
same glycemic control but not treated 
with these drugs). 

Interpretation: Among patients with 
newly diagnosed T2D and free of CVD 
at baseline, a poor glycemic control in 
the first three years after diagnosis is as-
sociated with an increased subsequent 
risk of CVD. This association is no lon-
ger evident when SGLT-2i are intro-
duced in the first two years, suggesting 
that these drugs attenuate the phenom-
enon of metabolic memory.

Oral presentations – Obesity

P-05

A Call for the Allometric Central 
Body Anthropometrics A Body 
Shape Index (ABSI) and Hip Index 
(HI) in Clinical Practice

Jesse Krakauer 1, Nir Krakauer 2; 1 Endocrinology, 
Associated Physicians, USA – 2 Department of Civil 
Engineering, City College of New York and Earth 
and Environmental Sciences, Graduate Center, 
City University of New York, USA

Background: The use of waist circumfer-
ence (WC) and other indices based on 
WC and hip circumference (HC) to iden-
tify abdominal obesity is confounded 
by correlations with weight and height 
or BMI from ~0.4 for WC/HC to ~0.8 
for WC. A decade ago power law for-
mulas based on Cox regression were 
derived from population samples: ABSI 
for WC and HI for hip circumference. 
Subsequently, it has become apparent 
that BMI, ABSI and HI can be applied 
to populations worldwide. 

Methods: We have categorized and 
posted on our websites, publications 
that evaluate ABSI (~500): Mortality; 
Metabolic Syndrome (MS) and MS com-
ponents; Cardiovascular Disease (CVD) 
and CVD testing; Cancer; Body compo-
sition and genomics; Additional Studies 
including Hepatic, Pulmonary, Renal 
and Inflammation. 

We further present power law equiv-
alents of ABSI, HI and popular anthro-
pometrics. We show how based on mu-
tual independence an Anthropometric 
Risk Indicator (ARI) gives an overall 
risk estimate. Moving to our present call 
to conference attendees, we provide ex-
amples of cases showing clinical utility. 

Results: Our presentation is to ex-
plain the nature of the allometric ap-
proach to central body measurements 
and the potential for clinical venues. 
Conclusion: The present challenge is to 
evaluate use of allometric indices for 
health care and planning. BMI is the 
measure of body size. We suggest ABSI 
for waist shape and HI for hip shape. 
Reporting should be customized appro-
priately for users.

P-06

Correlation of Body Mass Index 
with Body Fat Indices, Skeletal 
Muscle Mass, neck circumference 
waist-hip ratio in people with 
type-2-diabetes

Sonali Patange; Diabetes – DR SONALI PATANGES 
SPECIALITY DIABETES CENTRE, India

Background and aims: BMI is an in-
accurate measure of body fat content 
and does not consider muscle mass and 
overall body composition. Hence, we 
undertook this study to find out the cor-
relation between the BMI, body fat in-
dices (Percent Body Fat, Body Fat Mass 
of Trunk, Body Fat Mass % of Trunk, 
Visceral fat area and visceral fat level) 
Basal Metabolic Rate (BMR) Waist-
Hip Ratio (WHR) and circumference 
of neck.

Materials and methods: We conduct-
ed a descriptive cross-sectional study on 
365 people with T2DM over 18 months 
(August 2021 to January 2023). InBody 
770, a multi-frequency bioelectrical im-
pedance device was used to assess the 
body fat composition. GraphPad ver-
sion 9.5 was used for statistical analysis.

Results: The mean age, BMI (Kg/
m2), body weight (kg) was 46 years 
(±14, 95 % CI 44 to 47), 29 kg/m2 
(±5.4, 95 % CI 28 to 30), 77 kg (±15, 
95 % CI 75 to 78), respectively. 93.4 % 
(341/365) had body fat 25 %, whereas 
35.8 % (131/365) had BMI 30kg/m2. 
The mean visceral fat level (VFL) was 
15 (±4.9, 95 % CI 14 to 15). There were 
65.2 % (238/365) people who had VFL 
12, which was the cut-off for healthy 

Parameter Age BMI Weight Body 
Fat 
Mass

Skele-
tal 
Muscle 
Mass

Percent 
Body 
Fat

Body 
Fat 
Mass of 
Trunk

Body 
Fat 
Mass % 
of Trunk

Target 
Weight

Weight 
Con-
trol

BFM 
Control

Free Fat 
Mass 
Control

BMR 
(Basal 
Metabo-
lic Rate)

WHR 
(Waist-
Hip 
Ratio)

VFL 
(Visce-
ral Fat 
Level)

VFA 
(Visce-
ral Fat 
Area)

Circum-
ference 
of 
Neck

Minimum 14 17 39 6,4 14 10 2,8 63 42 −61 −61 0 965 0,72 2 26 25

Median 46 28 77 30 25 41 16 362 59 −17 −20 1.2 1 345 0.97 16 162 38

Maximum 80 58 137 78 41 57 28 751 85 13 4 13 1 931 1.2 20 276 57

Range 66 40 98 72 26 47 25 688 43 74 65 13 966 0.5 18 250 32

Mean 46 29 77 31 25 40 16 363 59 −18 −20 2.4 1 357 0.97 15 158 38

Std. Deviation 14 5.4 15 11 5.5 9.3 5.1 121 8.4 12 11 2.8 196 0.076 4.9 58 3.7

Std. Error of 
Mean

0.72 0.28 0.79 0.58 0.29 0.49 0.27 6.3 0.44 0.63 0.55 0.15 10 0.004 0.26 3 0.19

Lower 95 % CI 
of Mean

44 28 75 30 24 39 15 350 58 −19 −21 2.1 1337 0.96 14 152 37

Upper 95 % CI 
of Mean

47 30 78 32 26 41 16 375 60 −17 −19 2.7 1377 0.98 15 164 38

P-06, Fig. 1: Analysis of Body Composition Parameters (n = 365)
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level of visceral fat. (Table). There was a 
significant correlation between the BMI 
and skeletal muscle mass (Pearson r 0.17, 
95 % CI 0.07 to 0.27, p = 0.0007), BMI 
and percent body fat (Pearson r 0.73, 
95 % CI 0.68 to 0.78, p 0.0001), BMI 
and body fat mass % of trunk (Pearson 
r 0.87, 95 % CI 0.84 to 0.89, p 0.0001), 
BMI and Basal Metabolic Rate (Pearson 
r 0.19, 95 % CI 0.09 to 0.28, p 0.0001, 
BMI and Waist-Hip Ratio (Pearson r 
0.52, 95 % CI 0.44 to 0.59, p 0.0001), 
BMI and VFL (Pearson r 0.78, 95 % CI 
0.74 to 0.82, p 0.0001), BMI and neck 
circumference (Pearson r 0.83, 95 % CI 
0.79 to 0.86, p 0.0001, BMI and visceral 
fat area (Pearson r 0.84, 95 % CI 0.81 
to 0.87, p 0.0001)

Conclusion: Assessing body fat 
composition using multiple measures, 
such as percent body fat, body fat mass 
of trunk, visceral fat area and level, bas-
al metabolic rate, waist-hip ratio, and 
neck circumference, provides a more 
accurate picture of an individual’s adi-
posity. A majority of individuals with 
T2DM in the study population had 
high levels of body fat, highlighting the 
importance of precise screening for adi-
posity in this patient population. Nor-
malizing body fat levels should be a 
targeted therapeutic approach for indi-
viduals with T2DM to address chronic 
metabolic diseases associated with ex-
cess body fat. The use of bioelectrical 
impedance devices for assessing body 
fat composition is a valuable tool for 
healthcare professionals working with 
individuals with T2DM to provide 
more personalized care and improve 
patient outcomes. 

Poster presentations – Heart 
Disease

P-07

Complications after one-year ob-
servation of patients with type-
2-diabetes mellitus and various 
types of coronary heart disease

Mekhman Mamedov, Bakhodir Mardanov, 
Madina Kokozheva, Khumra Akhundova, Firdavs 
Shukurov, Vladimir Kutsenko – Secondary Preven-
tion of the CVD, National Medical Research Center 
for Therapy and Preventive Medicine, Russia

Summary Aim: Evaluation of compli-
cations after one-year observation in 
patients with acute and chronic coro-
nary heart disease (CHD) depending on 
the presence of type-2-diabetes mellitus 
(T2DM). 

Material and methods: This com-
parative clinical study included 202 
men and women with acute and chron-
ic CHD. Patients were divided into four 
groups, depending on the presence of 
type-2-diabetes mellitus: acute CHD 
and T2DM; acute CHD without T2DM 
(control group); chronic CHD and 
T2DM; chronic CHD without T2DM 
(control group). Depending on the re-
sults of clinical status and coronary 
angiography data, patients underwent 
myocardial revascularization (balloon 
angioplasty without stenting, stenting, 
coronary bypass grafting, stenting + 
coronary bypass grafting) followed by 
pharmacological treatment. One-year 
composite endpoints included: recurrent 
myocardial infarction, acute cerebrovas-
cular accident, readmission, and death. 

Results: After admission, up to 80 % 
of patients, regardless of CHD type and 
glycemic status, underwent revascular-
ization. Patients without T2DM under-
went stenting significantly more often 
compared with patients with T2DM. 
Coronary artery bypass grafting, includ-
ing in combination with stenting, was 
more frequent in patients with T2DM 
with acute and chronic CHD. One year 
after discharge, readmissions and reop-
erations were more prevalent among 
patients with acute and chronic CHD 
and T2DM. The groups did not differ 
by the number of non-fatal and fatal 
complications. The total number of 
endpoints in patients with T2DM, re-
gardless of the CHD type, were 2 times 
higher compared with the control group 
(p 0.001).

Conclusion: Patients with acute and 
chronic CHD without T2DM, under-
went stenting of one coronary artery 
more often, while patients with T2DM 
underwent coronary bypass surgery, in-
cluding in combination with stenting. 
After one-year observation, the number 
of complications in patients with vari-
ous CHD types and T2DM was higher 
compared with patients without T2DM. 
This once again indicates the need for 
comprehensive secondary prevention.

P-08

Left ventricular hypertrophy and 
inflammation in diabetic patients

Ergita Nelaj, Irida Kecaj, Mihal Tase – Internal 
Medicine, UHC “Mother Teresa”, Albania

Introduction: The association between 
diabetes and adverse cardiovascular 
outcome may be partially explained by 
the strong independent association of 
type 2 diabetes with cardiovascular tar-
get organ damage, such as left ventricu-
lar hypertrophy (LVH), a well-known 
predictor of cardiovascular events inde-
pendent of coronary artery disease. The 
aim of the present study is to evaluate 
the relation of LVH to fibrinogen and 
C-reactive protein (CRP) as markers of 
inflammation and susceptibility to ath-
erothrombosis. 

Methods and subjects: We selected 
50 adults with type-2-diabetes. 32 were 
women and 18 were men, mean age 
45 ± 14. Hypertension was defined by 
systolic blood pressure 135 mmHg and/
or diastolic blood pressure 85 mmHg. 
Diabetes was defined by fasting plasma 
glucose levels 126 mg/dl or by specific 
treatment. BMI was calculated by the 
standard formula. The left ventricular 
mass index (LVMI) has been evaluated 
according to the method of Devereux 
and Reichek. Participant’s laboratory 
data were examined in the morning after 
an overnight fast 12 h. The levels of CRP 
and fibrinogen have been measured. 

Results: From 50 participants, 22 
(44 %) presented LVH, which was as-
sociated with higher BMI and CRP, fi-
brinogen levels, left ventricular hyper-
trophy, markers of inflammation. We 
found relationships between fibrinogen 
and concentric LVH (p 0,001) and also 
between CRP with concentric hypertro-
phy (p 0,005).

Conclusions: 22 patients presented 
concentric LVH, 10 patients eccentric 
LVH, and 18 patients normal LV mass. 
Concentric LVH was associated with 
elevated markers of systemic inflam-
mation and susceptibility to athero-
thrombosis (CRP and fibrinogen levels) 
independently of clinically overt car-
diovascular disease and traditional car-
diovascular risk factors. No correlation 
was found between CRP and fibrinogen 
and eccentric LVH.
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P-09

Integration of chronic care model 
for non communicable diseases 
patient management at primary 
health care in Northern Uganda: 
protocol for outpatient quasi 
 experimental study

Bernard Omech – Lira University, Uganda

Background: In Uganda, the burden of 
noncommunicable diseases (NCDs), 
particularly cardiovascular disease and 
diabetes mellitus (DM), is rising rapid-
ly in a fragmented health-care system. 
There is a lack of large-scale interven-
tion studies on NCDs integration and 
context-specific clinical outcomes, cost-
effectiveness data at lower health facili-
ties (Health cente IVs) to inform policy 
and prioritization of NCDs care in gov-
ernment health facilities. 

Study designs and Methods: Over 
a two-year period, the intervention 
sites (Health centre IVs) will imple-
ment chronic care model (CCM) in-
terventions, while the control sites will 
continue with usual care practice. The 
interventions will include a hybrid of 
Wegner’s and the World Health Orga-
nization’s Innovative Care for Chron-
ic Conditions framework (ICCCF) el-
ements for chronic care such as rou-
tine use patients registry for diabetes 
and hypertension alongside HIV/AIDS 
care, planned outpatient visits, evidence-
based clinical guidelines, self-manage-
ment, linkages to formal community 
programs, and referral to tertiary fa-
cilities. The primary hypothesis is that 
after intervention, participants will have 
lower blood pressure and HbA1c scores 
by the end of the follow-up periods than 
before intervention. The secondary hy-
potheses are that integrating diabetes 
and hypertension care at HCIVs will 
improve access to care, retention in care, 
adherence, continuity of care, quality of 
life, and cost of care when compared 
before intervention. 

Conclusion: The evaluation will pro-
vide significant evidence for NCDS in-
tegration at lower level health facilities 
(Health IVs) at various timepoints (6, 
12, and 18 months), the acceptability, 
effectiveness and efficiency of integrated 
service provision prior to scaling up.

P-10

Astaxanthin Improves Lipid 
 Metabolism in Skeletal Muscle 
in an Experimental Model of 
Metabolic Syndrome

Maria Eugenia Oliva 1, 2, Pablo Agustin Collins 3, 
Maria Eugenia D’Alessandro 1, 2 – 1 Laboratorio de 
Estudio de Enfermedades Metabólicas Relacio-
nadas con la Nutrición, Facultad de Bioquímica 
y Ciencias Biológicas - Universidad Nacional del 
Litoral, Argentina; 2 Consejo Nacional de Investiga-
ciones Científicas y Técnicas (CONICET), Centro 
Científico Tecnológico (CCT), Argentina; 3 Instituto 
Nacional de Limnología (CONICET-UNL) – Centro 
Científico Tecnológico (CCT), Consejo Nacional de 
Investigaciones Científicas y Técnicas (CONICET), 
Argentina

Background: Metabolic Syndrome (MS) 
is a cluster of multiple metabolic abnor-
malities (dyslipidemia, hypertension, 
visceral adiposity, insulin resistance, ox-
idative stress, inflammation and pro-
thrombotic state, among others) that 
increase the cardiovacular risk. Skeletal 
muscle play a key role in the glucose 
and lipid homeostasis. Evidence sug-
gests that an enhanced lipogenic path-
way in this tissue could be a potential 
mechanism involved in intramuscular 
lipid accretion and the impaired insulin 
action in MS. 

Astaxanthin – AST – (freshwater 
crustaceans), is a powerful antioxidant 
that could exert preventive actions 
against MS via its potential to improve 
oxidative stress, inflammation, lipid and 
glucose metabolism. 

Objective: The aim of this study was 
to evaluate the effects of astaxanthin on 
lipid metabolism in skeletal muscle in 
an experimental model of MS (rats fed 
a sucrose-rich diet for 90 days). 

Methods: Wistar rats received one of 
the following 4 diets (90 days): 
1. Reference Diet (RD): standard com-

mercial diet
2. Sucrose rich diet (SRD)
3. RD lus 10 mg/kg body weight/day of 

AST (RD+AST)
4. SRD plus 10 mg/kg body weight/day 

of AST (SRD+AST)
We analized: Serum: triglycerides 

(Tg) and cholesterol. Skeletal muscle: Tg 
content. Lipogenic enzymes activities: 
Acetyl-CoA carboxylase (ACC), Fatty 
acid synthase (FAS), Glucose-6-phos-
phate dehydrogenase (G-6-P DH) and 
Malic Enzyme (ME). 

Results: AST administration in the 
SRD improved the dyslipidemia, de-
creased triglyceride content, FAS and 
ME activities, although the values were 
still higher than RD. Moreover, AST 
restaured ACC and G-6-PDH activities 
(P0.05). No differences were observed 
between DR and DR+AST groups. 

Conclusion: The results show that 
AST could be a potential target for treat-
ment/prevention of MS disorders.

Poster presentation –  
CGM

P-11

Prevalence and Associated Factors 
of Prediabetes in Adult East African 
Population: A Systematic Review 
and Meta-Analysis

Daniel Asmelash 1, Getachew Mesfin Bambo 1, 
Samuel Sahile 1, Yemane Asmelash 2 – 1 Medical 
Laboratory Sciences, Mizan-Tepi University, 
Ethiopia; 2 Statistics, Axum University, Ethiopia

Background: Diabetes mellitus is a ma-
jor public health problem with serious 
consequences and over 3 in 4 adults with 
diabetes live in low- and middle-income 
countries. According to a recent study, 
pre-diabetic people are nearly six times 
more likely to develop diabetes than 
people with normal glucose levels. How-
ever, due to the presence of inconsistency 
and absence of representative data this 
study aimed at estimating the prevalence 
of prediabetes and its associated factors 
in adult East African population. 

Methods: Articles published between 
January 1, 2013 and December 30, 2022 
were systematically searched in data-
bases. All observational community-
based studies conducted in adult East 
African populations that reported the 
prevalence of prediabetes or associated 
factors were included. Three authors in-
dependently extracted all required data 
using the data extraction format and 
analyzed using Stata™ Version 11. The 
I2 test was used to determine wheth-
er there was significant heterogeneity 
or not. Finally, a random effects model 
was computed to fix overall prediabe-
tes prevalence and its associated factors. 
The study registered with Prospero num-
ber CRD42023389745. 
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Results: The search strategy iden-
tified 267 articles. After screening for 
full text review, twenty-one articles were 
included for final analysis. The overall 
prevalence of prediabetes was 12.58 % 
(95 %CI: 10.30, 14.86 %) in adult East 
African population. Furthermore, the 
subgroup analysis revealed that predi-
abetes in the urban population 20 % 
(95 % CI: 1.60, 38.37) is twice high-
er than rural 10.0 % (95 % CI: 5.52, 
14.48) populations. The prevalence of 
prediabetes by the ADA diagnostic cri-
teria 21.45 % (95 % CI: 15.54, 27.35) 
was three times higher than the WHO 
7.20 % (95 % CI: 5.70, 8.69). More-
over, prediabetes was significantly as-
sociated with older age (OR = 1.64, 
95 %, CI: 1.07, 2.53), hypertension 
(OR = 2.43, 95 %, CI: 1.02–5.79), obe-
sity and overweight (OR = 1.70, 95 %, 
CI: 1.09, 2.65). 

Conclusion: This study showed that 
the population of east Africa had a high 
prevalence of prediabetes. Prediabetes 
was found to be significantly associated 
with older age, hypertension and BMI. 
This study recommended that health 
policy makers focus on the prevention 
and management of prediabetes in order 
to reduce the burden and complication 
of type-2-diabetes mellitus. 
Keywords: Prevalence, associated fac-
tors, prediabetes, meta-analysis, system-
atic review, East Africa

Poster presentation – 
 Insulin Treatments

P-12

Effect of Sports Activity on Metab-
olite Profile in Patients with Type 1 
Diabetes

Maria Walczak 1, Anna Kurpińska 2, Agnieszka Za-
krzewska 2, Bartłomiej Matejko 3, 4, Łukasz Tota 5, 
Tomasz Pałka 5, Tomasz Klupa 3, 4, Maciej Małecki 3, 4 
– 1 Chair and Department of Toxicology, Jagiel-
lonian University Medical College, Poland; 2 Jagi-
ellonian Centre for Experimental Therapeutics, 
Jagiellonian University, Poland; 3 Department of 
Metabolic Diseases and Diabetology, Jagiellonian 
University Medical College, Poland; 4 Depart-
ment of Metabolic Diseases and Diabetology, 
University Hospital in Krakow, Poland; 5 Depart-
ment of Physiology and Biochemistry, Institute 
of Biomedical Sciences, University of Physical 
Education, Poland

Background: The remarkable perfor-
mance of athletes with type-1-diabetes 
mellitus (T1DM) in competitive sports 
has prompted research into the unique 
physiology of people with this disease. 
Objectives: The aim of the study was 
to search for compensatory mecha-
nisms that give a metabolic advantage 
in T1DM patients, active in sports com-
pared to T1DM subjects not physically 
active, with respect to healthy volun-
teers active in cross-country running 
compared to people with a sedentary 
lifestyle. 

Methods: For the study, 30 men with 
T1DM (15 trained and 15 inactive) at 
least 2 years from disease diagnosis 
and glycated haemoglobin percentage 
(HbA1c) less than 8.0 %, and 37 healthy 
volunteers (15 trained and 22 seden-
tary), aged 18 – 48 years, with a BMI of 
less than 27 kg/m2 was used. The level 
of physical activity was determined us-
ing the International Physical Activity 
Questionnaire (IPAQ) and a 10-item 
physical activity scale. Systemic NO 
bioavailability was assessed by nitrite 
and nitrate concentrations in plasma. 
To characterize profile of metabolites, 
LC-MS/MS-based targeted metabolo-
mics was applied. 

Results: 90 known metabolites 
belonging to 10 metabolic pathways 
involved in arginine metabolism, 
branched-chain amino acids, aromat-
ic amines, glycolysis, tricarboxylic acid 
cycle, the pentose phosphate pathway, 
redox, methylation, hexosamine bio-
synthetic pathway remained altered in 
physically active T1DM patients. In a 
group of T1DM subjects active in sports, 
the increased concentration of plasma 
ATP, pyruvate, lactate, citrate/F-6-P ra-
tio, 6-P-gluconate/F-6-P ratio, ethanol-
amine and hypoxanthine was evident. 

Conclusion: Possible alterations in 
energy metabolism in response to sport 
activity in T1DM subjects were high-
lighted. 

Funding statement: The study was fi-
nanced by POB qLIFE Priority Research 
Area under the program ‘Excellence Ini-
tiative – Research University’ (no. U1C/
P04/NO/02.09) at Jagiellonian Univer-
sity Collegium Medicum.

Poster presentations – 
 Obesity

P-13

Association of socio-demographic 
factors and dietary patterns 
with biochemical blood profiles 
among High School students 
having normal and higher body 
mass index, in Mekelle, Northern 
Ethiopia

Berhanu Degefa, Gidey Gebremeskel – Biochem-
istrya, Mekelle University, Ethiopia

Background: Higher Body mass index 
(BMI) associated with elevated levels 
of abnormal lipid profiles have been 
well established as an important risk 
factor for accelerated atherosclerosis 
and chronic NCDs. School-based BMI 
measurement programs are effective 
at reducing childhood obesity, stigma, 
and unsafe weight control behaviors 
in young adults. Therefore, this study 
aimed to investigate the association of 
socio-demographic factors and dietary 
patterns with biochemical blood profiles 
among high school students. 

Methods: A comparative cross-
sectional study design was conducted 
from March to July 2020 at Mekelle 
City High School. Data on socio-de-
mographic factors and dietary patterns 
were collected using a structured pre-
tested questionnaire and interviews. A 
random blood sample was collected 
from each participant for lipid profile 
analysis. Lipid profile concentration was 
analyzed using Cobas Integra 600 Plus. 
Data were analyzed by using the SPSS 
version 20. P-value 0.05 was considered 
statistically significant. 

Results: Students who were consum-
ing fruits more than 16 times per month 
had the chance of not having high se-
rum TG levels by 87.5 % as compared 
to consumption of fruits less than 16 
times per month. However, 21 (33.8 %) 
subjects with higher BMI and who con-
sumed alcohol at least once per month 
were approximately 5 times more likely 
to have high serum TC levels as com-
pared to those who had never taken al-
cohol. 

Conclusion: Being male and con-
sumption of fruits were negatively as-
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sociated with high serum TC, TG, and 
LDL-C levels. However, consumption 
of alcohol and increasing age were posi-
tively associated with high serum TG, 
LDL-C & BGL.

P-14

Supplementary Steviol Glycosides 
Can Regulate Lipid Metabolism in 
Diabetes

Zbigniew Krejpcio 1, Jakub Michał Kurek 1, Ewelina 
Król 1, Joanna Mikołajczyk-Stecyna 1, Joanna 
Zielińska-Wasielica 2, Katarzyna Kowalska 2, Anna 
Olejnik 2 – 1 Department of Human Nutrition and 
Dietetics, Poznań University of Life Sciences, 
Poland; 2 Department of Biotechnology and Food 
Microbiology, Poznań University of Life Sciences, 
Poland

Background: A number of health-pro-
moting properties of Stevia rebaudiana 
Bertoni and its glycosides, including the 
antihyperglycemic activity, have been 
found. The mechanisms of these effects 
have not been fully understood. 

Objectives: Discussing the results of 
own in vitro and in vivo studies, espe-
cially the effect of steviol glycosides (ste-
vioside, rebaudioside A) and steviol on 
lipid metabolism in diabetes. 

Methods: In vitro studies: investi-
gating the effects of steviol and steviol 
glycosides on adipogenesis, lipogenesis 
and glucose uptake in hypertrophied 
insulin-resistant 3T3-L1 adipocytes. 

In vitro studies: investigating the ef-
fects of steviol glycosides on health con-
dition of diabetic rats, particularly on 
glucose and lipid metabolism related 
parameters. 

Results: It was found that the most 
active compound in modulating adi-
pogenesis, lipogenesis and insulin re-
sistance was steviol that significantly 
down-regulated the expression of ad-
ipogenic transcription factors (PPARγ, 
CEBPα, SREBP1) and lipogenic genes 
(FAS, aP2, LPL), which caused decreased 
lipid accumulation and triglyceride con-
tent in adipocytes. Treatment of insulin-
resistant adipocytes with steviol and ste-
vioside increased GLUT-4 transcript lev-
el and improved glucose uptake. Steviol 
also lowered resistin gene expression. It 
was found that steviol glycosides nor-
malized hyperlipidemia that was asso-
ciated with regulation of some gene ex-
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pression in tissues (Fasn, Cebp-α, Glut4, 
Pparγ), as well as attenuated blood liv-
er and kidney function indices, and re-
duced tissular damage in diabetic rats. 

Conclusion: Steviol glycosides have 
appreciable lipid-regulating properties 
that could be used as supportive therapy 
in type-2-diabetes. 
*The presented work is an integral part 
of the research project (National Sci-
ence Centre, Poland, NCN 2017/27/B/
NZ9/00677).

P-15

Steviol Glycosides and Lipid Profile 
Regulation — is it the Type or the 
Dose that Really Matters?

Jakub Kurek, Ewelina Król, Zbigniew Krejpcio – 
Department of Human Nutrition and Dietetics, 
Poznań University of Life Sciences, Poland

Background: Recently, the amount of 
research on the health-promoting effects 
of natural plant constituents has been 
increasing. Stevia Rebaudiana Bertoni 
and steviol glycosides (SG) have been 
recently studied for their anti-obesity, 

anti-hypertensive and anti-diabetic ef-
fects. However, it is not known exactly 
what mechanisms are responsible for the 
aforementioned effects, what the effec-
tive dose is, or which of the many glyco-
sides is responsible for these properties 
of the plant. 

Objectives: The aim of this study was 
to assess the effects of type and dose 
of SG on rats with induced type-2-di-
abetes, with a particular focus on lipid 
metabolism. 

Methods: The experiment was car-
ried out on 60 Wistar rats with type-
2-diabetes (high-fat diet + streptozotocin 
injection) and 10 healthy rats (control). 
The intervention included dietary en-
richment with SG, such as stevioside 
and rebaudioside A at 0.5 and 2.5 % of 
the diet. The results of the study were 
subjected to a range of statistical anal-
yses, such as one-way analysis of vari-
ance, multivariate analysis of variance 
or post-hoc tests. 

Results: It was found that supple-
mentary SG normalized blood triacylg-
lycerol and total cholesterol concentra-
tions, as well as made a slight improve-

ment in low-density lipoprotein levels 
in diabetic rats. Moreover, these effects 
for blood triacylglycerols concentrations 
were dose-dependent, regardless of the 
type of SG. 

Conclusion: The results indicate 
that tested SG, have appreciable, dose-
depended lipid metabolism regulating 
potential, however further studies are 
warranted to confirm these effects in 
patients with diabetes.
*The presented work is an integral part 
of the research project (National Sci-
ence Centre, Poland, NCN 2017/27/B/
NZ9/00677).
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