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W E L C O M E

Welcome
Dear Colleagues,

On behalf of the local organizing committee, we are delighted 
to welcome you to the 5th Cardiovascular Outcome Trial 
(CVOT) Summit in Munich, Germany. It is an honour to host 
and organize the meeting on 24th – 25th October 2019.

We invite you to be a part of the CVOT Summit, bringing 
together general practitioners, diabetologists, cardiologists and 
nephrologists. Over the past decade, CVOTs have tremendously 
impacted knowledge on diabetes mellitus and its  cardiovascular 
and renal comorbidities, reflected in new treatment options 
and guidelines. The CVOT Summit has become a well-estab-
lished platform to discuss developments and opinions linked to 
CVOTs and aims at building a high-level framework for future 
scientific exchange.

Presentations and discussions will be given by distinguished 
professionals in the field and will include topics such as new 
CVOT outcomes, their impact on diabetes care, new treatment 
options and many more.

The 5th CVOT Summit promises to be an outstanding event. 
With your participation, interest, and support you will highly 
contribute to the success of the meeting.

We look forward to seeing you at the 5th CVOT Summit in 
Munich.

Oliver Schnell   
(Munich, Germany)

Oliver Schnell
President, Local Organizing Committee
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G E N E R A L  I N F O R M AT I O N  

Diabetes, Metabolism, and the Heart 2019

General information
 
Meeting venue
Infinity Hotel & Conference Resort Munich
Andreas-Danzer-Weg 1
85716 Unterschleissheim, Germany
Tel.: +49 (0)89 3 70 53 00
www.infinity-munich.de

Registration
The registration desk is located in the foyer of the convention venue.

Opening hours:
Thursday, 24 October: 16:00 – 20:00 h
Friday, 25 October: 07:45 – 19:00 h

Food & Beverages
Dinner will be served in the room “Alpsee” at 19:30 h on Thursday.
Lunch will be served in the restaurant “Viktualien” from 12:40 – 13:40 h on Friday.
Refreshment buffet will be served at the coffee area.

CME accreditation
The meeting was granted 6 European CME credits by the Euro-
pean Accreditation Council for Continuing Medical Education 
( EACCME). CME certifications of attendance will be provided on 
Friday afternoon at the  registration.
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P R O G R A M M E

THURSDAY, 24 OCTOBER 2019

Room Alpsee

18:00 – 18:30   Welcome and introduction to the CVOT 
Summit 2019

  Schnell O (Munich, Germany), Ceriello A (Milan, Italy)

18:30 – 19:20   Hellmut Mehnert Award 2019
  Chair:  Holman R (Oxford, UK)

 18:30 – 18:40  Award ceremony

 18:40 – 19:00  Award lecture: Protection from cardiovascular events 
due to dysglycaemia – from a glucocentric to a holistic 
view on patient management

  Rydén L (Stockholm, Sweden)

 19:00 – 19:20  Award lecture: The role of postprandial blood glucose in 
diabetes & CVD

  Hanefeld M (Dresden, Germany)

19:30  Welcome reception

FRIDAY, 25 OCTOBER 2019

Room Ammersee I & II

08:30 – 09:30   Cardiological and nephrological 
perspectives in diabetes 
 Chair:  Cosentino F (Stockholm, Sweden)

 08:30 – 09:00  It’s a matter of the heart: the future of SGLT-2 inhibition 
and DDP-4 inhibition in cardiology

  Marx N (Aachen, Germany)

 09:00 – 09:30  CREDENCE: renal outcomes with canagliflozin 
Wanner C (Wuerzburg, Germany)

 09:30 – 10:15  The SGLT-2 inhibitors … today and 
tomorrow 
(Supported by AstraZeneca) 
Chair:  Cos X (Barcelona, Spain)

 09:30 – 09:45  Cardiovascular protection with SGLT-2 inhibitors 
Rosano G (London, UK)

 09:45 – 10:00  Impact of SGLT-2 inhibitors on the kidney 
Groop PH (Helsinki, Finland)

 10:00 – 10:15  Discussion

 10:15 – 10:45  Approaching the burden of heart failure 
Chair:  Standl E (Munich, Germany)

 10:15 – 10:45  Heart failure in diabetes: treatment strategies with 
sacubitril/valsartan 
(Supported by Novartis) 
Cosentino F (Stockholm, Sweden)

10:45 – 11:15  Coffee break

7



Diabetes, Metabolism, and the Heart 2019

 11:15 – 12:00  Can we improve secondary cardiovascular 
prevention in our diabetic patients? Results 
of the PADDIA/CADDIA survey 
(Supported by Bayer) 
Chair:  Ceriello A (Milan, Italy)

 11:15 – 11:30  Management of PAD
  Brodmann M (Graz, Austria)

 11:30 – 11:45  Management of CAD
  Valensi P (Paris, France)

 11:45 – 11:55  Upcoming therapy of chronic kidney disease in patients 
with type 2 diabetes

  Ceriello A (Milan, Italy)

 11:55 – 12:00 Discussion

 12:00 – 12:40  GLP1 RAs: a focus on the heart and the 
kidney (1) 
Chair:  Rodbard H (Rockville, USA)

 12:00 – 12:20  Liraglutide and its cardiovascular and renal effects 
(Supported by Novo Nordisk) 
Bain S (Swansea, UK)

 12:20 – 12:40  Cardiovascular benefits of GLP1 RAs: shedding light on 
the mechanisms

  Nauck M (Bochum, Germany)

 12:40 – 13:40 Lunch break

13:40 – 14:00   GLP1 RAs: a focus on the heart and the 
kidney (2)

  Chair:  Rodbard H (Rockville, USA)

 13:40 – 14:00  Looking beyond secondary prevention – once-weekly 
dulaglutide and cardiovascular outcomes: REWIND 
Colhoun H (Edinburgh, UK)

14:00 – 14:40   Practical considerations of diabetes 
management

  Chair:  Itzhak B (Haifa, Israel)

 14:00 – 14:20  Primary versus secondary cardiorenal prevention in 
type 2 diabetes: Which newer antihyperglycaemic drug 
matters? 
Giugliano D (Naples, Italy)

 14:20 – 14:40  The important role of primary care in type 2 diabetes 
with cardiovascular disease – translating latest 
guidelines into practice

  Cos X (Barcelona, Spain)

 14:40 – 15:20  Discussion round with experts: Cardio-renal 
management of diabetes 
Chair:  Rydén L (Stockholm, Sweden)

   Groop PH (Helsinki, Finland) 
Rydén L (Stockholm, Sweden) 
Cos X (Barcelona, Spain) 
Rodbard H (Rockville, USA)

15:20 – 15:45  Coffee break

P R O G R A M M E

8



Diabetes, Metabolism, and the Heart 2019

P R O G R A M M E

 15:45 – 16:45  Industry’s perspective – panel discussion 
Chair:  Schnell O (Munich, Germany)

 16:45 – 17:35  Oral presentations
  Chair:  Standl E (Munich, Germany) 

 Valensi P (Paris, France)

 16:45 – 16:55  Cardiovascular dysfunction in type 1 diabetes: the key 
functional proteins of the heart as targets for combined 
treatment with GABA and NAm

  Kuchmerovska T (Kyiv, Ukraine)

 16:55 – 17:05  Metformin suppresses the senescence-associated 
secretory phenotype and eIF4e phosphorylation in 
senescent endothelial cells

  Prattichizzo F (Segrate, Italy)

 17:05 – 17:15  Empagliflozin leads to a rapid and sustained 
improvement of diastolic function in patients with 
type 2 diabetes

  Thiele K (Aachen, Germany)

 17:15 – 17:25  Predicting the onset of chronic kidney disease in 
patients with diabetes by electronic health records

  Ringemann C (Mannheim, Germany)

 17:25 – 17:35  Managing coronary patients with dysglycaemia –  
a persistent challenge. A report from EUROASPIRE V

  Ferrannini G (Turin, Italy)

 17:35 – 18:15  Poster presentations
   Poster session 1: 

Clinical studies, epidemiology
  Chair: Rodbard H (Rockville, USA)

   Poster session 2: 
Micro- and macrovascular comorbidities

  Chair: Itzhak B (Haifa, Israel)

   Poster session 3: 
Experimental cardiovascular, renal and metabolic 
research

  Chair: Rydén L (Stockholm, Sweden)

   Poster session 4: 
Diagnostic approaches, technologies

  Chair: Colhoun H (Edinburgh, UK)

   Poster session 5: 
Treatment approaches

  Chair: Standl E (Munich, Germany)

   Poster session 6: 
Glycaemic variability, clinical aspects

  Chair: Valensi P (Paris, France)

18:15 – 18:30   Abstract award ceremony
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metformin suppresses the SASP and 
modulates the phosphorylation of the 
translation factor eIF4e in senescent 
ECs, without affecting the other arm 
of the mTOR pathway.
Conclusion: These preliminary findings 
indicate that metformin suppresses the 
SASP in senescent ECs in vitro and that 
this modulation is associated with a de-
creased phosphorylation of eIF4e.

OP 3

Empagliflozin leads to a rapid and 
sustained improvement of diastol-
ic function in patients with type 2 
 diabetes

Thiele K, Rau M, Hartman NUK, Schuh A, Altiok E, 
Keszei AP, Böhm M, Marx N, Lehrke M; Aachen, 
Germany

Rationale and objective: In the EMPA-
REG OUTCOME trial (Empagliflozin 
Cardiovascular Outcome Event Trial) 
treatment with the sodium-glucose 
cotransporter-2 (SGLT2) inhibitor 
empagliflozin significantly reduced 
heart failure hospitalisation (HHF) 
in patients with type 2 diabetes melli-
tus (T2D) and established cardiovas-
cular disease. The early separation of 
the HHF event curves within the first 
3 months of the trial suggests that im-
mediate effects of cardiac function may 
play a role, but to date this has not 
been firmly investigated. Thus, this 
study examined early and delayed 
effects of empagliflozin treatment on 
echocardiographic measures of cardiac 
function, including left ventricular sys-
tolic and diastolic function.
Methods: In this placebo-controlled, 
randomised, double blind, explorato-
ry study patients with T2D were ran-
domised to empagliflozin 10 mg/d or 
placebo for a period of 12 weeks in 
addition to their concomitant medi-
cation. We assessed echocardiograph-
ic parameters after 1 day, 3 days and 
12 weeks of treatment. Left ventricular 
systolic function (LV-EF) was meas-
ured by Simpson’s biplane method. 
Additionally we performed myocar-
dial deformation ana lysis of the left 
ventricle to assess peak global longitu-
dinal strain (GLS) of the endocardial 
layer. For diastolic function we deter-
mined early (E) and late (A) diastolic 

OP 1

Cardiovascular dysfunction in 
type 1 diabetes: the key functional 
proteins of the heart as targets for 
combined treatment with GABA 
and NAm

Kuchmerovska T, Guzyk M, Tykhonenko T, 
Yanitska L; Kiev, Ukraine

Rationale and objective: Earlier we es-
tablished that nicotinoyl-GABA can 
prevent heart dysfunction induced by 
diabetes (D). It is likely that vascular 
impairments and key protein dysfunc-
tions may lead to deleterious effects on 
heart dysfunction. The purpose of the 
study was to elucidate whether com-
bined treatment with γ-aminobutyric 
acid (GABA) and nicotinamide (NAm) 
can affect key functional protein targets 
on a molecular level in the heart, aiding 
against diabetes-induced cardiovascular 
dysfunction.
Methods: Diabetes was evoked by strep-
tozotocin (60 mg/kg) in male Wistar 
rats. All studies were carried out after 
5 months of diabetes induction. GABA 
(250 µg/kg, b. w., i. p., three times per 
week) and NAm (100 mg/kg, daily) 
treatment was started in 2.5 months 
of D for 5 weeks and in 2 months for 
2 weeks, respectively. The levels of in-
vestigated proteins in heart tissues were 
evaluated by Western blot.
Results: In 5 months diabetic animals 
24.4 % lost weight, while the blood 
glucose level was increased by 4.6 com-
pared to control rats (C). Combined 
(GABA, then NAm) treatment partly 
alleviated weight loss and lowered 
blood glucose level by 1.8-fold, 
p < 0.05. Despite, the weight of the 
heart was decreased by 12.5 % and 
the ratio of heart to body weight was 
increased 1.21-fold in diabetic rats, 
which can be a result of cardiac hy-
pertrophy, p < 0.05. Combined treat-
ment normalised this ratio. It was 
shown that expression of NF-κB was 
increased 1.7-fold in the heart of dia-
bet ic rats as result of this factor activa-
tion. Combined treatment of diabetic 
rats slightly decreased its expression. 
In spite of vascular endothelial growth 
factor (VEGF) expression in the heart 
of diabetic rats being practically similar 
to that in control rats, the combined 

treatment of diabetic animals with 
GABA and NAm led to a decrease of 
VEGF expression by 80 %, as com-
pared to dia betic animals p < 0.05. 
Total PARP-1 expression levels in the 
heart of diabetic rats were increased 
1.3-fold as compared to C and co-treat-
ment also slightly elevated PARP-1 
expression. iNOS expression levels in 
the heart of diabetic rats were 1.4-fold 
higher as compared to control rats, and 
co-treatment did not influence iNOS 
expression, p < 0.05. In heart tissues 
of dia betic rats the ratio of phospho-
rylated p38 to total p38 was increased 
3.9-fold against control as result of 
MAPK p38 activation, whereas inhi-
bition was observed at co-treatments 
by 41.7 % as compared to diabetes, 
p < 0.05. Moreover, these alterations 
were accompanied by 2-fold elevation 
of SIRT 2 expression in heart tissues 
of dia betic rats, however co-treatment 
did not influence SIRT 2 expression.
Conclusion: These findings suggest that 
combined (GABA and NAm) treatment 
can protect heart function through im-
proving key functional protein expres-
sion in injured cardiac cells by diabetes.

OP 2

Metformin suppresses the senes-
cence-associated secretory pheno-
type and eIF4e phosphorylation in 
senescent endothelial cells

Prattichizzo F, Giuliani A, Mensà E, Matacchione G, 
De Nigris V, La Sala L, Ceriello A; Milano, Italy

Rationale and objective: Epidemiological 
and experimental evidence indicates that 
metformin, the most used antidiabetic 
drug, affects the aging process at organ-
ism level and possibly the senescence 
process at cellular level. Metformin has 
a number of demonstrated targets, but 
its mechanism of action is still debated.
Methods: We explored the effect of met-
formin treatment in senescent endothe-
lial cells (ECs), focusing on the senes-
cence-associated secretory phenotype 
(SASP) and the mTOR pathway, two 
candidate targets of metformin action 
and master modulators of the aging 
process.
Results: At pharmacologically pertinent 
doses (20 μM), one-week treatment with 
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mitral inflow velocities, dece le ration 
time (DT), septal early diastolic mitral 
annular tissue velocity (septal e’) and 
lateral early diastolic mitral annular 
tissue velocity (lateral e’) as well as we 
calculated E/e’ ratio and E/A ratio.
Results: Baseline characteristics were 
comparable in the  empagliflozin 
(n = 20) and placebo (n = 22) group. 
Empagliflozin led to a significant in-
crease in urinary glucose excretion 
(baseline: 7.3 ± 22.7 g/24 h; day  1: 
48.4 ± 34.7 g/24 h; p < 0.001) as well as 
urinary volume (1 740 ± 601 ml/24 h to 
2 112 ± 837 ml/24 h; p = 0.011) already 
after one day compared to placebo. 
Echocardiography showed no differ-
ence in left ventricular systolic func-
tion as assessed by left ventricular 
ejection fraction and strain analysis. 
However, empagliflozin significant-
ly improved left ventricular diastolic 
function as assessed by a reduction of 
early mitral inflow velocity relative to 
early diastolic left ventricular relaxa-
tion (E/e’) which became already sig-
nificant at day 1 of treatment (baseline: 
9.2 ± 2.6; day 1: 8.5 ± 2.2; p = 0.005) 
and remained apparent throughout the 
study. This was primarily attributable 
to reduced early mitral inflow veloc-
ity E (baseline: 0.8 ± 0.2 m/s; day 1: 
0.73 ± 0.2 m/s; p = 0.003).
Conclusion: Empagliflozin treatment of 
patients with T2D leads to a rapid and 
sustained significant improvement of 
diastolic function.

OP 4

Predicting the onset of chronic 
kidney disease in patients with 
 diabetes by electronic health 
records

Ringemann C, Ravizza S, Huschto T, Adamov A, 
Böhm L, Büsser A, Flöther FF, Hinzmann R, 
König H, McAhren SM, Robertson DH, Schleyer T, 
Schneidinger B, Petrich W; Mannheim, Germany

Rationale and objective: Traditionally, 
clinical trials serve as the gold standard 
to establish medical evidence and guide 
medical decision making. Nevertheless, 
it is well known that there is a substan-
tial “efficacy effectiveness gap” between 
what is seen in clinical trials and what 
can be observed in routine care. The 
ever growing amount of medical data 

from electronic health records (EHRs), 
as well as the improvements in data 
analytics offer an opportunity to sub-
stantially reduce this gap. To substan-
tiate this claim, we have carried out a 
comparison between prediction algo-
rithms derived from clinical trial data 
and from real world data (RWD). Our 
goal was to build an algorithm that is 
able to predict the risk of an individ-
ual patient to develop chronic kidney 
disease (CKD) within three years after 
the initial diabetes diagnosis. CKD was 
chosen as an example due to its immense 
medical and economical importance for 
the healthcare system.
Methods: We extracted longitudinal 
medical records of 522 416 and 82 912 
people with diabetes from the IBM 
Explorys database and the Indiana 
Network for Patient Care database 
(INPC). Diabetes (type 2 and 1) and 
chronic kidney disease were defined 
by the appropriate ICD codes con-
tained in the EHRs of individual pa-
tients, whereby the date of the first 
occurrence is marked as the respec-
tive disease starting point. The final 
dataset contained about 300 independ-
ent medical features. The Explorys data 
was randomly split into a teaching set 
(417 912 people) and a validation set 
(104 504 people). The patients from the 
INPC data were used for independent 
validation. We built a logistic regres-
sion model with forward selection for 
feature reduction.
Results: Using seven prioritised fea-
tures our algorithm achieves a mean 
area under the curve (AUC) of 0.794 
(0.790 – 0.797], if applied to both the 
IBM Explorys database validation set 
(AUC = 0.761) and to the INPC dataset 
(AUC = 0.831). There were only minor 
differences in the prediction perfor-
mance between patients with type 1 
and type 2 diabetes and no discernible 
gender bias. Including more features into 
the model yielded only minor improve-
ments in the model performance (e. g. 
AUC = 0.796 for 12 features). A compar-
ison with algorithms from major clinical 
trials (ONTARGET, ORIGIN, RENAAL 
and ADVANCE), while built on a similar 
subset of features, showed superiori-
ty of our algorithm even if applied to 
only a subcohort of patients mimicking 
the original cohort of the clinical trial 

(e. g. AUC = 0.780 [0.767 – 0.793] vs. 
AUC = 0.730 [0.715 – 0.743] for Keane 
et al.
Conclusion: Based on the comparison 
with literature algorithm, we conclude 
that in this particular case algorithms 
based on real world data achieve a su-
perior performance in predicting the risk 
of diabetes patients to develop CKD. 
We speculate that the diverse nature of 
RWD is the main driver of this differ-
ence, but caution that further investiga-
tions are necessary before such a state-
ment should be generalised.

OP 5

Managing coronary patients 
with  dysglycaemia – a persis-
tent  challenge. A report from 
 EUROASPIRE V

Ferrannini G, de Bacquer D, de Backer G, 
 Kotseva K, Mellbin L, Wood D, Rydén L, on  behalf 
of the  EUROSPIRE Investigators; Stockholm, 
 Sweden

Rationale and objective:  Dysglycaemia, 
defined as impaired glucose toler-
ance (IGT) or type 2 diabetes mellitus 
(T2DM), is common in patients with 
coronary artery disease (CAD) and 
associated with poor prognosis. Data 
from scientific literature show that this 
enhanced risk can be reduced if the 
dys glycaemic state is detected and pa-
tients receive multifactorial risk man-
agement. Nonetheless, dysglycaemia 
remains unrecognised in approximate-
ly two thirds of coronary patients. To 
improve cardiovascular prevention, the 
European Society of Cardiology (ESC) 
engages in implementation of guide-
lines and educational programs for pa-
tients with dys glycaemia. The aim of 
the EUROASPIRE (European Action 
on Secondary and Primary Prevention 
by Intervention to Reduce Events) 
cross-sectional surveys is to describe 
the European prevention picture in the 
cardiovascular field by comparing dia-
gnostic and therapeutic strategies to 
the standards of care estab lished by 
the guidelines.
Methods: The EUROASPIRE V includ-
ed 8 261 CAD patients from 27 coun-
tries, aged 18 – 80 years. If the glyc-
aemic state was unknown patients had 
an oral glucose tolerance test (OGTT) 



A B S T R A C T S  O R A L  P R E S E N TAT I O N S

12 Diabetes, Metabolism, and the Heart 2019

and HbA1c. Patients were divided in 
3 groups: previously known diabetes, 
newly detected dysglycaemia (includ-
ing T2DM and IGT) and no dysglyc-
aemia. Cardiovascular risk factors in-
cluding blood pressure, lipid profile and 
glucose perturbations were described in 
the 3 groups. Lifestyle and level of care 
of patients with known T2DM were in-
vestigated, including smoking, physical 
activity, educational programs and phar-
macological treatment.
Results: A total of 2 452 (29.7 %) pa-
tients had known T2DM. Compared 
to the other 2  groups, they were 
older, heavier, more sedentary, and 
with higher proportion of persistent 
smoking. OGTT was performed in 
4 440 patients: 45.6 % were normo-
glycaemic and 41.1 % dysglycaemic. 
30 % of patients with newly dia gnosed 
T2DM and 70 % of those with newly 
diagnosed IGT would not have been 
detected without the OGTT. In all 
3 groups, blood pressure and LDL-
cholesterol were above the recom-
mended targets. Regarding patients 
with previously known diabetes, 31 % 
had been advised to attend a diabetes 
clinic and only 24 % attended. 16 % 
were smokers, 88 % obese or over-
weight and 49 % sedentary. HbA1c 
was above the recommended target of 
53 mmol/mol (7.0 %) in 55 %. 92 % 
were prescribed ASA, 83 % beta block-
ers, 81 % RAAS blockers and 84 % 
statins; all 4 cardio protective drugs 
were prescribed in 58 %. The use of 
novel glucose-lowering agents was 
small.
Conclusion: Screening for  dysglycaemia 
is poorly practiced in CAD patients 
despite clear guideline recommenda-
tions. The achievement of guideline re-
com mend ed life-style and pharmacolog-
ical management is unacceptably scarce 
considering their higher cardiovascular 
risk. There is an obvious need for im-
provement with regards to both screen-
ing and management, in the expectation 
of a reduced risk of further cardiovas-
cular events, complications of diabetes 
and a longer life expectancy.

Grant: The EUROASPIRE  V was 
carried out under the auspices of 
the European Society of Cardiology, 

EURObservational Research Pro-
gramme. The survey was supported 
by research grants to the European 
Society of Cardiology from Amgen, 
Eli Lilly, Sanofi (Gold Sponsors), Pfizer 
(Silver Sponsor), and Ferrer and Novo 
Nordisk (Bronze Sponsors). The spon-
sors of the EUROASPIRE surveys had 
no role in the design, data collection, 
data analysis, data interpretation, deci-
sion to publish, or writing the manu-
script.
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PS 1: Clinical studies, 
 epidemiology

P 01

Renal function and cognition in 
 patients with type  2 diabetes 
 mellitus at elevated  cardiovascular 
risk: the CARMELINA® and 
CAROLINA®  cognition substudies

Verhagen C, Janssen J, Minderhoud CA, 
van den Berg E, Wanner C, Passera A, Schnaidt SY, 
Johansen OE, Biessels GJ; Utrecht, Netherlands

Rationale and objective: Type 2 diabetes 
(T2D) is associated with impaired renal 
as well as cognitive functioning. Both 
of these diabetic complications may be 
due to microvascular changes and might 
even be interrelated. We assessed the re-
lationship between renal function and 
cognitive performance in a population 
of T2D patients at elevated cardiovas-
cular risk.
Methods: The cognitive substudies 
were integral parts of CARMELINA® 
(NCT01897532) that studied patients 
with advanced T2D and cardio-re-
nal complications, and CAROLINA® 
(NCT01243424) that studied patients 
with relatively early T2D with risk 
factors for, or established, cardiovascu-
lar disease. Both assessed the effect of 
linagliptin versus comparators on accel-
erated cognitive decline. In the current 
research, baseline estimated glomerular 
filtration rate (eGFR) was related, in a 
post hoc analysis, to cognitive perfor-
mance at baseline, assessed by Mini-
Mental State Exam (MMSE), and a 
composite of the Trail Making Test 
(TMT) and Verbal Fluency Test (VFT), 
reflecting attention and executive func-
tioning (A&E score).
Results: The cognition substudy of 
CARMELINA included 2 694 partici-
pants (mean ± SD: age: 68.1 ± 8.7 years, 
T2D duration: 15.5 ± 9.6 years) with 
impaired renal function (eGFR: 
49.5 ± 22.1 ml/min/1.73 m2) and 
CAROLINA 4 529  participants 
(age: 75.8 ± 19.2  years, T2D dura-
tion: 7.8 ± 6.2  years). Participants 
in CAROLINA had better pre-
served renal function (eGFR: 
75.8 ± 19.2 ml/min/1.73 m2) than those 
in CARMELINA. In CARMELINA, 
linear regression analyses revealed that 

eGFR was related to baseline A&E 
score (b = 0.03 per 10 points, 95 % CI 
0.02 – 0.04, p < 0.0001). Also a relation-
ship between eGFR and baseline MMSE 
was found (b = 0.10 per 10  points, 
95 % CI 0.05 – 0.16, p = 0.0002), but 
this attenuated after adjusting for de-
mographic factors. In CAROLINA, 
positive associations at baseline were 
also found between eGFR and cog-
nition (A&E: b = 0.02 per 10 points, 
95 %  CI 0.004 – 0.027, p = 0.010, 
MMSE: b = 0.06 per 10 points, 95 % CI 
0.02 – 0.10, p = 0.005). All associations 
attenuated after adjusting for demo-
graphic factors.
Conclusion: The CARMELINA and 
CAROLINA cognition studies found 
that impaired renal functioning is asso-
ciated with impaired cognition in T2D, 
and underscores that measures to pre-
serve cognition should in particular be 
prioritised in this group.

P 02

The 2-hour glucose tolerance test 
(GTT) and its parameter change 
may show cardiovascular  morbidity 
and mortality in 10 years in primary 
care

Peceliuniene J, Zukauskaite I, Kazlauskiene L, 
Norkus A, Butnoriene J; Vilnius, Lithuania

Rationale and objective: The 2-hour 
GTT is considered the most accurate 
and functional test for type 2 diabetes 
diagnosis for the majority of clinicians. 
The progressive relationship between 
glucose levels and cardiovascular risk 
extends below the diabetic threshold, 
but little is known about the change 
between the first and the second GTT 
parameter, and its relation to cardiovas-
cular events and deaths. The aim of the 
study was to evaluate cardiovascular 
morbidity and mortality in relation to 
GTT results and its change in 10 years 
follow-up in primary care (PC).
Methods: The study analysed data 
from 1 082 PC patients – 551 men and 
531 women. Mean age was 63.11 years 
(SD = 9.59). There was no difference 
in age between males and females 
(p > 0.05). Patients were subjected to a 
standard 2-hour GTT procedure with 
75.0 grams of oral glucose. A glucose 

level below 6.1 mmol/l at fasting and 
7.8 mmol/l in 2 hours were considered 
as normal. In addition, the difference 
between the second GTT hour result 
and fasting glucose result was calcu-
lated. Patients’ cardiovascular events 
and/or deaths were assessed in 10 years 
 follow-up. Chi square, ANOVA, Pearson 
correlation coefficient were used to 
analyse the results.
Results: Patients were divided into 
3 groups based on their baseline GTT 
data – alive and without cardiovascular 
events (w/o CV) (N = 754), non-survi-
vors, those who died before the end of 
the follow-up phase (NSv) (N = 228), 
and those who experienced cardiovas-
cular events during the analysis’ period 
and remained alive (CV) (N = 100). 
72.8 % of w/o CV had normal GTT, as 
well as 74.1 % in the NSv group and 
62.0 % of CV patients (p = 0.057). The 
mean fasting glucose scores for all GTT 
groups were within the norm, although 
differences between groups were found 
in 2 hours: baseline of GTT in w/o CV 
group – M = 5.57 mmol/l, in NSv group 
– M = 5.79 mmol/l and M = 5.67 mmol/l 
in CV group (p = 0.019), with the 
second hour result M = 6.32 mmol/l, 
M = 7.16 mmol/l and M = 6.52 mmol/l, 
respectively (p < 0.001). Moreover, com-
paring the change in GTT measurements 
between groups, a statistically signif-
icant difference was found: the mean 
change was M = 0.81 in w/o CV group, 
M = 0.94 in CV group and M = 1.37 in 
the NSv group, p = 0.002. While inter-
preting these results it should be taken 
into account that the age differences 
between groups were found: w/o CV 
patients were younger, M = 61.11 years, 
compared to CV group patients, 
M = 64.87  years, and NSv group, 
M = 68.32 years, p < 0.001. The estimat-
ed correlation coefficient showed that 
the older the age, the greater the var-
iation in GTT measurements between 
first and second parameters (r = 0.213, 
p < 0.001).
Conclusion: The evaluation of change 
in GTT parameters’ results, not only 
GTT norms, may help to explain car-
diovascular morbidity and mortality in 
primary care in 10 years. Cardiovascular 
PC patients have 10 % less frequent the 
rate of normal glucose results, evaluated 
by GTT, but those with higher glucose 
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values’ change between the first and 
the second GTT measurement are more 
likely to die.

P 03

Diabetes mellitus as a risk factor for 
multivessel atherosclerotic disease

Begic E, Dzubur A, Mekic M, Begic N, Dzubur A; 
Sarajevo, Bosnia and Herzegovina

Rationale and objective: The aim of this 
study is to determine the frequency and 
impact of diabetes mellitus (DM) in the 
occurrence of multivessel atheroscle-
rotic disease in patients with changes 
in two or more vascular pools, and to 
compare them with patients with coro-
nary disease.
Methods: Patients with documented 
atherosclerotic disease localised at the 
carotid, coronary and peripheral blood 
vessels were included in the study. The 
first group consisted of 40 patients with 
documented atherosclerotic changes 
in the coronary vascular pool (COR 
group).
The second group consisted of 40 pa-
tients with documented atherosclerotic 
changes in the carotid and iliac-femoral 
vascular pool (CAR-IF group). The third 
group consisted of 40 patients with doc-
umented atherosclerotic changes in the 
coronary and iliac-femoral vascular pool 
(COR-IF group). The fourth group con-
sisted of 40 patients with documented 
atherosclerotic changes in the coronary, 
carotid and iliac-femoral vascular pool 
(COR-CAR-IF group). Inclusion criteria 
for the study were proven atherosclerot-
ic disease of coronary vessels, proven 
atherosclerotic disease of iliac-femoral 
and carotid blood vessels.
Results: The largest percentage of re-
spondents with diabetes mellitus was in 
the COR-CAR-IF group (77.5 %), and the 
difference between the prevalence of dia-
betics in this group and other groups was 
statistically significant (p < 0.05). In terms 
of gender, the largest proportion of male 
(76.1 %) and female (84.2 %) diabetic 
subjects belonged to the COR-CAR-IF 
group. There was a statistically signifi-
cant difference in the prevalence of dia-
betics of both genders in the COR-CAR-
IF group compared to the other groups 
(p < 0.05). The highest percentage of dia-

betics younger than 59 years (100 %) be-
longed to the COR group, with a statisti-
cally significant difference (p < 0.05). The 
highest percentage of diabetics over the 
age of 59 (93.5 %) was in the COR-CAR-
IF group and a statistically significant 
difference was found in the prevalence of 
diabetics in this group compared to other 
groups of subjects (p < 0.05).
The analysis of correlation coefficients 
verified that the age of the subjects was 
not related to fasting blood glucose 
measured on the day of the exami-
nation for COR (r = −0.12, p > 0.05), 
CAR-IF (r = 0.23, p > 0.05), COR-IF 
(r = 1.56, p > 0.05) and COR-CAF-IF 
(r = 3.4, p > 0.05). DM was significant-
ly more common in men in the COR, 
CAR-IF, and COR-IF groups. Subjects 
in the COR group were less likely to be 
over 59 years of age (OR 0.062; 95 % Cl 
0.018 – 0.22) and less likely to have DM 
(OR 0.076; 95 % Cl 0.017 – 0.34) than 
subjects in the COR-IF group, CAR-IF 
and COR-CAR-IF groups.
Conclusion: Prevalence of atherosclerot-
ic process is correlated with DM. With 
increasing age in diabetics, the preva-
lence of the atherosclerotic process in-
creases. The occurrence of an atheroscle-
rotic process in the coronary vascular 
pool is more common in younger pa-
tients, and then DM is the rarest.

P 04

A cross sectional study for risk 
factors and preventive measures 
among patients presenting to a 
cardiac centre

Kinsara A, Alshammari SS, Aloqbi RK, Aljohani IS; 
Jeddah, Saudi Arabia

Rationale and objective: Cardiovascular 
disease is highly prevalent and in spite of 
advances in treatment, the outcome still 
does not reflect these improvements in 
intervention. Prevention of risk factors 
has been more successful and with avail-
ability of educational material it is ex-
pected that patients will become more 
knowledgeable.
Methods: A cross sectional study among 
patients presenting to a cardiac center 
was conducted.
Results: 350 participants were includ-
ed, both diabetic and non-DMs. 51 % 

were males with a mean age of 49 years. 
30 % of both groups were hypertensive 
and 24 % were aware of being hyper-
lipidaemic. 40 % were overweight. Of 
these, 45 % had no previous education 
regarding diabetes mellitus, 34 % were 
unaware of the complications of dia-
betes. 56 % were not following a diet, 
52 % not controlling diabetes to avoid 
its complications. 47 % of participants 
did not perform any physical activity. 
41 % reported that physicians did not 
provide appropriate education, half of 
the sample believed that the media was 
not providing appropriate education.
Conclusion: There is a significant gap 
in the public’s knowledge of diabetic 
risk factors, how to control them and 
possible lifestyle changes required. 
Information from physicians or the 
media is far below patient expectations. 
A combined effort that starts in schools 
and is continued by government author-
ities is needed to decrease cardiovascu-
lar burden.

P 05

Prevalence and risk factors of type 2 
diabetes in a female  population 
in Oujda, eastern Morocco: 
 preliminary results

Maamri A, Ben El Mostafa S, Vissers D, Geelhand D, 
Ziyyat A, Magerat L, Van Laer S, Berger J, 
Rompaey BV; Oujda, Morocco

Rationale and objective: Due to longer 
life expectancy and increased exposure 
to risk factors (tobacco, alcohol, seden-
tary lifestyle, precariousness), chronic 
non-communicable diseases (NCDs) 
are increasing worldwide and account 
for 75 % of years lived with disabilities 
and more than 59 % of deaths. The four 
main types of NCDs are cardiovascular 
diseases, cancers, chronic respiratory 
diseases and diabetes. All these serious 
pathologies require highly qualitative 
and multidisciplinary care. The objec-
tive of this research is to determine the 
prevalence and risk factors that predis-
pose to diabetes mellitus in rural and 
urban areas of Oujda Angad prefecture 
in eastern Morocco.
Methods: This is a cross-sectional study 
conducted between March and August 
2019 and which involved a sample of 
290 patients, aged 18 and over, followed 
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at 14 health centers spread across the 
entire territory of the Oujda Angad pre-
fecture. Cluster sampling was applied to 
select only 14 centers out of 35 health 
facilities. The data were collected using 
three questionnaires relating to three key 
areas: socio-economic and demographic, 
physical activity (IPAQ) and nutrition. 
The data were exploited and analysed 
on the spss25 software.
Results: The study population, 74 % 
of whom were from rural areas, was 
characterised by a high unemployment 
rate (79 % without a job), 44 % had 
more than five children and 71 % had 
only a RAMED medical coverage. The 
sex ratio was in favour of women with 
4.7, that were 82 % women (p < 0.05). 
The most dominant age group was 
45 – 55 years old with 27 % followed 
by the 55 – 65 age group with 21 % 
and the 35 – 45 age group with 17 %. 
More than half of the study population 
were out of school (54 %). In terms of 
BMI, this population was character-
ised by a clear dominance of obesity, 
a very important risk factor in type 2 
diabetes. In fact, the results show that 
more than one third of the population 
was obese (37 %), of which 16 % suf-
fered from morbid obesity, 22 % from 
severe obesity and 62 % from moderate 
obesity. Of the remaining 63 %, 31 % 
were overweight.
Referring to TT/TH, 59 % of patients 
had high coronary risk, 10 % moder-
ate and 12 % low. Of the population 
studied, 17 % were hypertensive and 
10 % were type 2 diabetics. In detail, 
the number of women with diabetes was 
19 or 8 % of the female population with 
8 newly detected cases. Among the old 
dia bet ic cases, 9 women were hyperten-
sive, 3 had developed diabetic retinopa-
thy and 4 had cardiovascular complica-
tions. In men, 17 % were obese, 6.6 % 
were diabetic and 15 % were hyperten-
sive. Our results demonstrate that type 2 
diabetes seems to be associated with a 
lack of physical activity, a lack of regular 
monitoring blood glucose and a lack of 
a healthy balanced diet.
Conclusion: Patients followed at the 
health centers in Oujda Angad prefec-
ture in eastern Morocco constitute a 
socio-economic vulnerable population 
with an increased risk for type 2 diabe-
tes and obesity. Diabetes treatment pro-

grams in this region should target those 
who are most exposed to risk factors for 
type 2 diabetes and obesity, such as poor 
and elderly people, through the estab-
lishment of a multidisciplinary program 
based on a healthy lifestyle.

P 06

Diabetes and hypertension: epide-
miology and treatment reality in 
a public health care center in rural 
Brazil

Fengler G; Guaramiranga, Brazil

Rationale and objective: In developing 
countries – here exemplified by a rural 
area in Brazil – hypertension and diabe-
tes are becoming increasingly important, 
but health care systems focus on acute 
conditions. Strategies to improve disease 
awareness are suggested to improve 
outcome despite limitations imposed 
by socio-economic conditions.
Methods: Records of 988 patient con-
sultations of a public primary health 
care center in Guaramiranga, a rural 
community in northeastern Brazil, 
were analysed from January to August 
2019 to assess importance of diabetes 
and hypertension as well as treatment 
challenges in this developing-world 
setting.
Results: 31.2 % of consultations were 
due to alterations of blood pressure and/
or blood glucose. (Other consultations: 
acute disorders and trauma 37.9 %, 
screening and prenatal exams 14.8 %, 
tropical diseases 12.9 % and other 
chronic diseases 34.4 %). A total of 144 
patients with hypertension (68 %), dia-
betes (6 %) and a combination of both 
(26 %) were identified. Mean age of 
these patients was 61.8 years; 67 % were 
female, 33 % male. Based on an estimat-
ed population of 1 000, the prevalence 
of diabetes is calculated to be between 
4.5 and 7.2 %, and that of hyperten-
sion between 13.6 and 22 %. Drugs pre-
scribed were generally those provided 
by the public health care system: for hy-
pertension, 69 % of patients received 
hydrochlorothiazide, 40 % enalapril 
or captopril, 39 % losartan, 31 % pro-
pranolol, atenolol or metoprolol, 21 % 
amlodipine, and 6 % other drugs. For 
diabetes: 77 % metformin, 54 % glib-

enclamide, 46 % NPH insulin and 12 % 
regular insulin. No other or newer drugs 
were available for diabetes treatment. 
Only 14 % of diabetes patients report-
ed blood glucose self-monitoring, and 
within the past year, an HbA1c value was 
registered for only 22 %. In any given 
month, at least one drug class for treat-
ment of hypertension and at least one 
drug class for diabetes was not available 
for dispensation within the public health 
system, and patients routinely reported 
not having sufficient resources to buy 
medication. Dosage adjustments gen-
erally had to be based on glucose con-
trols during consultations at the health 
care center, averaging 4 times per patient 
per year.
Conclusion: Guidelines published in 
Brazil by the central government and by 
professional societies mirror European 
and North American ones and foresee 
regular laboratory and specialist consul-
tations. However, chronic underfund-
ing, especially in remote, resource-poor 
areas and at the municipal level of the 
public health care system translates into 
few examinations for disease monitor-
ing and early detection and treatment 
of complications. Despite a campaign 
for laboratory values for assessment of 
cardiovascular risk in 2018, priority for 
blood sampling was given to pregnant 
patients, acute conditions and planned 
surgeries. Various other factors contrib-
ute to lack of attention given to diabe-
tes and hypertension. Official figures 
for Brazil show a doctor density less 
than half that of most European coun-
tries. Globally, the official figure is less 
than 2 doctors per 1 000 inhabitants 
with a concentration in urban centers. 
Residents of rural communities in Brazil 
frequently face problems with lack of 
water in the dry season, unsatisfacto-
ry or nonexistent water and sewage 
treatment, and long distances to urban 
centers. Functional illiteracy is about 
30 %. Efforts of the health care system 
focus on infant mortality and acute 
conditions. In light of the importance 
of chronic conditions and lack of re-
sources, the most promising strategy 
to improve patient outcome appears to 
be the focus on education and disease 
awareness. For this purpose, an infor-
mation and guidance campaign is pro-
posed.
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PS 2: Micro- and macro-
vascular comorbidities

P 07

The state of lipid, carbohydrate 
 metabolism and function of cardio-
vascular system of patients with 
non-alcoholic fatty liver disease, 
overweight and obesity

Fedzhaga I, Pivtorak K, Bulko I, Pivtorak N; 
Vinnytsya, Ukraine

Rationale and objective: NAFLD is con-
sidered one of the manifestations of the 
metabolic syndrome. The aim of the 
study is to determine the relationship 
between insulin resistance and labora-
tory-instrumental signs of liver damage 
in patients with NAFLD.
Methods: We examined 168 patients 
with NAFLD. The diagnosis of NAFLD 
was made according to the recommen-
dations of EASL, EASD, EASO 2016. 
Anthropometric parameters were meas-
ured in all patients, ultrasound of the 
liver was performed, cytolysis and 
cholestasis markers, lipid metabolism 
indicators were determined. Glucose, 
insulin and C-peptide levels were eval-
uated on an empty stomach and after 
2 hours. The presence of insulin resist-
ance was established by the level of the 
HOMA index. Correlation analysis was 
used to identify the correlation between 
different indicators with the calculation 
of the correlation coefficient (г) and its 
reliability (Pearson test and Spearman 
test). The statistical significance level 
was assumed to be p < 0.05.
Results: Among NAFLD patients, 27 % 
were diagnosed with non-alcoholic ste-
atohepatitis. In 14.7 % of patients BMI 
values corresponded to excess body 
weight (25 < BMI < 30 kg/m2); in 39.7 % 
of patients obesity of degree I was ascer-
tained, in 27.9 % the obesity of degree II 
and in 17.6 % degree III. The character 
of fat distribution corresponded to ab-
dominal obesity. 23 % of patients had 
a history of coronary heart disease less 
than 10 years ago; more than 10 years 
ago in 11 % of patients, a history of my-
ocardial infarction was present in 2 % of 
patients. Arterial hypertension was de-
tected in 59 % of patients. At the same 
time, most patients had hypertension of 

degree II. Disorders of lipoprotein me-
tabolism were detected in 51 patients ex-
amined. Hypertriglyceridaemia was more 
commonly reported, serum total choles-
terol concentrations > 5.2 mmol/l were 
less frequently observed. The atherogenic 
coefficient was 3.5 units, indicating that 
there is a high probability of develop-
ing atherosclerosis and coronary heart 
disease. Disorders of carbohydrate me-
tabolism were detected in more than half 
of patients with NAFLD, including more 
than 20 % of them with type 2 diabetes. 
The data obtained indicate that the mean 
fasting glycaemia in the patients we ex-
amined was increased. At the same time, 
they were characterised by high levels of 
insulin and C-peptide. A direct signifi-
cant correlation was found between in-
sulinaemia and body mass index (r = 0.48; 
P < 0.05), waist circumference (r = 0.43; 
P < 0.05), HOMA index (r = 0.95; P < 0.05) 
and serum C-peptide concentration 
(r = 0.80; P < 0.05). Serum C-peptide con-
centration correlated directly with body 
mass index (r = 0.41; P < 0.05), waist cir-
cumference (r = 0.38; P < 0.05), mean AT 
(r = 0.40; P < 0.05), HOMA index (r = 0.40; 
p < 0.05), insulin aemia (r = 0.80, P < 0.05), 
and fasting glyc aemia (r = 0.44; p < 0.05). 
Correlation analysis showed that the left 
ventricular ejection fraction (r = −0.43; 
P < 0.05) and the left ventricular myocar-
dial mass index (r = −0.40; P < 0.05) had 
an inverse correlation with the age of the 
patients. According to the instrumental 
examination, the dependence of the size 
of the left atrium, the thickness of the 
posterior wall of the left ventricle and the 
thickness of the interventricular septum 
on the degree of obesity were revealed. 
Also, the presence of diastolic dysfunc-
tion was revealed.
Conclusion: The most prognostical-
ly significant risk factors affecting the 
outcomes of NAFLD are the degree of 
obesity, the presence of coronary heart 
disease, the HOMA index value and 
HDL cholesterol levels.

P 08

Impact of EMpagliflozin on cardiac 
function and biomarkers of heart 
failure in patients with acute 
 MYocardial infarction – the EMMY 
trial

Tripolt N, Kolesnik E, Pferschy PN, Verheyen N, 
Ablasser K, Sailer S, Alber H, Berger R, 
Kaulfersch C, Leitner K, Lichtenauer M, Mader A, 
Moertl D, Oulhaj A, Reiter C, Rieder T, Saely CH, 
 Siller-Matula J, Weidinger F, von Lewinski D, 
Sourij H; Graz, Austria

Rationale and objective: Sodium-glucose 
cotransporter-2 (SGLT-2) inhibitors 
are established antidiabetic drugs with 
proven cardiovascular benefit. Although 
growing evidence suggests beneficial 
effects on myocardial remodelling, 
fluid balance and cardiac function, the 
impact of empagliflozin initiated early 
after acute myocardial infarction (AMI) 
has not been investigated yet. Therefore, 
the impact of EMpagliflozin on cardiac 
function and biomarkers of heart failure 
in patients with acute MYocardial in-
farction (EMMY) trial was designed to 
investigate the efficacy and safety of em-
pagliflozin in diabetic and non-diabetic 
patients after severe AMI.
Methods: Within a multicentre, na-
tional, randomised, double-blind, pla-
cebo-controlled, phase 3b trial we will 
enrol patients with AMI and character-
istics suggestive of severe myocardial 
necrosis are randomised in a 1 : 1 ratio 
to empagliflozin (10 mg once daily) or 
matching placebo. The primary end-
point is the impact of empagliflozin on 
changes in NT-proBNP within 6 months 
after AMI. Secondary endpoints include 
changes in echocardiographic parame-
ters, levels of ketone body concentra-
tions, HbA1c levels and body weight, re-
spectively. Hospitalisation rate due to 
heart failure or other causes, the dura-
tion of hospital stay and all-cause mor-
tality will be assessed as exploratory sec-
ondary endpoints.
Results: Results will provide the ration-
ale for the conduct of a cardiovascular 
outcome trial to test the effect of empa-
gli flozin in patients with AMI.
Conclusion: The EMMY trial will test 
empagliflozin in patients with AMI re-
gardless of their diabetic status. The 
EMMY trial may therefore underpin the 
concept of SGLT-2 inhibition to improve 
cardiac remodelling, pre- and afterload 
reduction and cardiac metabolism re-
gardless of its antidiabetic effects.

Grant: The EMMY study is funded by 
an unrestricted investigator initiated 
trial grant from Boehringer Ingelheim.



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

Diabetes, Metabolism, and the Heart 2019 17

P 09

Acute effects of empagliflozin 
on  hemodynamic parameters in 
 patients with type 2 diabetes

Rau M, Thiele K, Hartman NUK, Schuh A, Altiok E, 
Keszei AP, Möllmann J, Böhm M, Lebherz C, 
Marx N, Lehrke M; Aachen, Germany

Rationale and objective: In the EMPA-
REG OUTCOME trial (Empagliflozin 
Cardiovascular Outcome Event Trial) 
treatment with the sodium-glucose 
cotransporter-2 (SGLT-2) inhibitor em-
pagliflozin significantly reduced heart 
failure hospitalisation (HHF) in patients 
with type 2 diabetes mellitus (T2D). 
The early separation of the HHF event 
curves within the first 3 months of the 
trial suggest that immediate hemody-
namic effects may play a role. However, 
hitherto no data exist on early effects 
of SGLT-2 inhibitors on hemodynamic 
parameters. Thus, this study examined 
early and delayed effects of empagliflozin 
treatment on hemodynamic parameters 
including systemic vascular resistance 
index (SVRI), cardiac index (CI), stroke 
volume index (SVI), and pulse rate (PR).
Methods: In this prospective, pla-
cebo-controlled, double-blind, ran-
domised, 2-arm parallel, interventional 
and exploratory study 44 patients with 
T2D were randomised into 2 groups 
and received empa gli flozin 10 mg or 
placebo for a period of 3 months in ad-
dition to their concomitant medication. 
We used ClearSight System® (Edwards 
Lifesciences, Irvine, USA) as a validated 
non-invasive tool (pulse contour anal-
ysis) to examine the effects of empa-
gli flozin on hemodynamic parameters 
including SVRI, CI, SVI, and PR after 
1 day, 3 days and 3 months of treatment.
Results: Baseline characteristics were 
comparable in the empagliflozin 
(n = 20) and placebo (n = 22) group. 
Empagliflozin led to a significant in-
crease in urinary glucose excretion 
(baseline: 7.3 ± 22.7 g/24 h; day  1: 
48.4 ± 34.7 g/24 h, p < 0.001) as well as 
urinary volume (1 740 ± 601 ml/24 h to 
2 112 ± 837 ml/24 h, p = 0.011) already 
after one day compared to placebo. 
Treatment with empagliflozin had no 
effect on the primary endpoint of SVRI 
(baseline: 1 841 ± 379 dyn * s * cm-5 * m-

2; day 1: 1 864 ± 373 dyn * s * cm-5 * m-2, 

p = 0.411; day 3: 1 837 ± 376 dyn * s * cm
-5 * m-2, p = 0.991; month 3: 1 908 ± 451 d
yn * s * cm-5 * m-2, p = 0.795), nor on CI, 
SVI or PR at any time point. Over time, 
blood pressure was reduced in empagli-
flozin-treated participants but the effect 
did not reach statistical significance.
Conclusion: Empagliflozin treatment 
of patients with T2D has no significant 
effect on hemodynamic parameters after 
1 or 3 days, nor after 3 months.

P 10

The role of insulin resistance, 
 endothelial dysfunction and sys-
temic  inflammation in the develop-
ment of vascular complications in 
patients with NAFLD

Fedzhaga I, Pivtorak E; Vinnytsia, Ukraine

Rationale and objective: Insulin resist-
ance is a key pathogenic factor for type 2 
diabetes and NAFLD. The presence of 
NAFLD increases the risk of developing 
diabetes type 2 twofold over five years. 
A large number of studies confirm the 
relationship between NAFLD and the 
frequency of cardiovascular events and 
death. Patients with NAFLD have a high 
risk of both coronary heart disease and 
stroke, but the mechanisms are not fully 
understood yet. Objective was to deter-
mine the relationship between systemic 
inflammation, endothelial dysfunction, 
and insulin resistance as causes of car-
diovascular complications in NAFLD 
patients.
Methods: The study involved 182 
NAFLD patients, normal, overweight, 
and obese. There were 69 patients in 
the control group. The stratification 
of cardiovascular risk was carried by 
traditional SCORE scale version for 
countries with high risk. The cognitive 
deficit was determined using a ques-
tionnaire. We determined the level of 
inflammatory mediators (TNF-α, IL-1, 
IL-6), markers (C-reactive protein, fi-
brinogen), endothelin (ET-1), the activ-
ity of the Willebrand factor (vWF), the 
thickness of the intima-media complex, 
presence atherosclerotic plaque and ste-
nosis of the carotid arteries, and index 
HOMA-IR for all examined patients. 
The anthropometric survey, measured 
levels of aspartate aminotransferase 

(AST), alanine aminotransferase (ALT), 
gamma-glutamyl transferase (GGT), the 
degree of liver fibrosis using elastogra-
phy (FibroScan), ECG, and echo cardio-
graphy were conducted.
Results: The patients with NAFLD by 
obesity showed a reduction in endothe-
lium-dependent vasodilation, indicating 
the presence of endothelial dysfunction. 
The concentration of pro-inflammato-
ry cytokines such as TNF-α and IL-6 in 
patients with NAFLD was 3 – 7 times 
higher than the parameters of patients 
with a similar degree of obesity but 
without evidence NAFLD. The concen-
tration of ET-1 in the blood plasma of 
patients with NAFLD has a strong direct 
correlation with the degree of cardiovas-
cular risk and cognitive deficit in sur-
veyed patients. It is found that many 
inflammatory mediators (TNF-α, IL-1, 
IL-6) and markers (C-reactive protein, 
fibrinogen) highly correlate with the 
degree of obesity, the concentration of 
ET-1, vWF and markers of insulin resist-
ance, a predictor for cardiovascular risk.
Conclusion: Endothelial dysfunction 
in patients with NAFLD contributes to 
myocardial remodelling and cognitive 
deficit. Disturbance of endothelium- 
dependent vasodilation, presence of 
insulin resistance and high levels of in-
flammatory mediators are highly cor-
related with the degree of cerebro- and 
cardiovascular risk.

P 11

Diabetic microvascular compli-
cations in patients with a good 
 glycaemic status and an  extremely 
high lipoprotein(a)

Kirana S, Poudel M, Vortherms J, Sauzet O, 
Mellwig KP, Hinse D, Horstkotte D, Bogunovic N, 
Faber L, Knabbe C, Rudolph V, Tschöpe D, 
van Buuren F; Lage, Germany

Rationale and objective: Elevated lipo-
protein(a) (Lp(a)) level is a risk factor 
(RF) for a cardiovascular (CV) disease 
and has often been considered as a 
non-modifiable CVRF. An extremely 
high level of Lp(a) > 150 mg/dl is rare. 
However, the relationship between Lp(a) 
and microvascular complication in dia be-
tics with good glycaemic status is unclear.
Methods: Lp(a) levels were measured in 
52 898 consecutive patients (pts) who 
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were admitted to a large cardiovas-
cular and diabetes center. In this pop-
ulation we found 580 pts with Lp(a) 
> 150 mg/dl. We selected all patients 
> 18 years with diabetes and HbA1c 
6.5 – 7.5 % and reviewed their diabetes 
microvascular complications (nephro-
pathy, polyneuropathy and retinopa-
thy). As a control group (c-group) we 
randomised all diabetics with Lp(a) 
< 30 mg/dl and HbA1c 6.5 – 7.5 %.
Results: We found 43  pts with 
HbA1c 6.5 – 7.5 % and Lp(a) 
> 150 mg/dl. The duration of dia-
betes was 9.95 ± 8.41  years (Lp(a) 
> 150 mg/dl) vs. 10.65 ± 10.03  years 
(c-group). Diabetic nephropathy has 
been found in 67.44 % (n = 27) pts 
with Lp(a) > 150 mg/dl, respectively 
41.86 % (n = 18) in c-group. 48.84 % 
(n = 21) pts with Lp(a) > 150 mg/dl had 
diabetic poly neuro pathy vs. 34.88 % 
(n = 15), and 34.88 % (n = 15) pts with 
Lp(a) > 150 mg/dl had diabetic retino-
pathy vs. 18.6 % (n = 8) in c-group.
Conclusion: Even in a good glycaemic 
status, diabetics with extremely high 
Lp(a) may be at high risk of diabetic 
microvascular complications. Further 
studies with larger patient collective are 
needed.

P 12

Benfotiamine and alpha-lipoic acid 
in the treatment of diabetic cardio-
vascular autonomic neuropathy

Serhiyenko V, Serhiyenko AA, Bobrovych IV, 
Serhiyenko LM; Lviv, Ukraine

Rationale and objective: Diabetic 
cardio vascular autonomic neuropathy 
(CAN) can affect the daily activities of 
patients and may invoke life-threatening 
outcomes. This study aims to analyse 
the effects of benfotiamine (BFT) and 
alpha-lipoic acid (ALA) on lipid metab-
olism and insulin concentration, some 
markers of chronic inflammation in 
patients with type 2 diabetes mellitus 
(T2DM) and definite stage of CAN.
Methods: The study involved 60 pa-
tients with T2DM and definite CAN, 
aged between 50 and 59 yrs, with T2DM 
duration 1 – 6 yrs, glycated hemoglobin 
(HbA1c) 7.1 ± 0.6 %. Patients were com-
parable in sex, age, BMI and treatment. 

The study was carried out on four sep-
arate arms: traditional glucose-lowering 
therapy (group A, n = 15, control); pa-
tients from group B (n = 15) additionally 
were prescribed BFT 300 mg/d; group C 
(n = 15) – ALA (thioctic acid) 600 mg in 
film-coated tablets/q. d., and group D 
(n = 15) – BFT 300 mg and ALA 600 mg in 
film-coated tablets/q. d. The duration of 
the study was 3 months. We investigated 
levels of HbA1c, lipid profile, immunore-
active insulin (IRI), tumor necrosis factor 
alpha (TNF-α), high-sensitivity C-reactive 
protein (hs-CRP). Statistics: ANOVA.
Results: We found that HbA1c was not 
significantly influenced by the treat-
ment (p > 0.05). BFT prescription did not 
cause significant changes in lipid profile 
(p > 0.05), while it probably helped to 
reduce IRI (26.7 ± 1.39 mclU/ml [before 
treatment] and 23.3 ± 0.88 mclU/
ml [after treatment], p < 0.05), 
hs-CRP (2.97 ± 0.17 mg/l [before] 
and 2.51 ± 0.11 mg/l [after], p < 0.05), 
and TNF-α (5.4 ± 0.23 pg/ml [before] 
and 4.7 ± 0.13 pg/ml [after], p < 0.05). 
Administration of ALA contribut-
ed to a significant decrease of lRI 
(26.6 ± 1.3 mclU/ml [before] and 
22.1 ± 0.96 mclU/ml [after], p < 0.01), 
hs-CRP (2.95 ± 0.2 mg/l [before] and 
2.42 ± 0.11 mg/l [after], p < 0.05), and 
TNF-α (5.71 ± 0.2 pg/ml [before] and 
4.83 ± 0.12 pg/ml [after], p < 0.001]; 
total cholesterol (TC) (6.3 ± 0.39 mmol/l 
[before] and 5.32 ± 0.3 mmol/l [after], 
p < 0.05), low-density lipoprotein 
(LDL)-C (LDL-C) (4.1 ± 0.32 mmol/l 
[before] and 3.2 ± 0.24 mmol/l [after], 
p < 0.05], high-density lipoprotein 
(HDL)-C (0.75 ± 0.04 mmol/l [before] 
and 0.9 ± 0.06 mmol/l [after], p < 0.05). 
The combined prescription of BFT 
and ALA was accompanied by a 
more pronounced decrease in the IRI 
(26.3 ± 1.41 mclU/ml [before] and 
20.1 ± 1.25 mclU/ml [after], p < 0.001), 
hs-CRP (2.89 ± 0.16 mg/l [before] 
and 2.31 ± 0.14 mg/l [after], p < 0.01), 
TNF-α (5.64 ± 0.21 pg/ml [before] and 
4.72 ± 0.18 pg/ml [after], p < 0.001), 
TC (6.19 ± 0.4 mmol/l [before] and 
5.03 ± 0.3 mmol/l [after], p < 0.01), 
LDL-C (4.16 ± 0.31 mmol/l [before] and 
3.29 ± 0.26 mmol/l [after], p < 0.01), a 
significantly more marked increase in the 
HDL-C (0.71 ± 0.05 mmol/l [before] and 
0.92 ± 0.04 mmol/l [after], p < 0.001).

Conclusion: The administration of BFT 
and ALA for 3 months promotes the 
reduction of IRI, chronic inflammation 
markers concentration, reduction of 
lipids disorders that allows to recom-
mend this combination to patients with 
T2DM and definite stage of CAN.

P 13

Effect of alpha-lipoic acid on the 
arterial stiffness and insulin resist-
ance parameters in type 2  diabetes 
mellitus patients with cardiovascu-
lar autonomic neuropathy

Serhiyenko A, Serhiyenko VA, Segin VB, 
Serhiyenko LM; Lviv, Ukraine

Rationale and objective: Cardiovascular 
autonomic neuropathy (CAN) in type 2 
diabetes mellitus (T2DM) is one of the 
independent risk factors for cardiovas-
cular mortality. In this study the influ-
ence of alpha-lipoic acid (ALA) on the 
glycaemic control, the state of arterial 
stiffness parameters and insulin resist-
ance (IR) in patients with T2DM and 
definite stage of CAN was studied.
Methods: 36 patients with T2DM and 
definite stage of CAN, aged between 50 
and 59 yrs, with disease duration between 
1 and 6 yrs and glycated hemoglobin A1c 
(HbA1c) level of 6.98 ± 0.15 %, were in-
volved. The study was carried out on two 
separate arms: traditional glucose-low-
ering therapy (group A, n = 18, control). 
Patients from group B (n = 18) addition-
ally were prescribed ALA (thioctic acid) 
600 mg in film-coated tablets/q. d. The 
duration of the study was 3 months. We 
investigated the level of glucose, HbA1c, 
immunoreactive insulin (IRI) and ho-
meostasis model assessment (HOMA)-
IR (HOMA-IR). Artery stiffness pa-
rameters were assessed using the device 
TensioMed™ Arteriograph (monitor 
“ABPM-04” [“Meditech”, Hungary]) 
(TensioClinic TensioMed™). We inves-
tigated the following parameters: aorta 
augmentation index (AIxao), brachial 
augmentation index (AIxbr) and pulse 
wave velocity (PWV). All tests were per-
formed using the ANOVA (MicroCal 
Origin v. 8.0) software. Statistical signif-
icance was set at p < 0.05.
Results: The level of HbA1c in patients 
with T2DM and definite stage of CAN 
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did not change significantly after treat-
ment (p > 0.05). Prescription of ALA was 
accompanied by statistically significant 
reduction in pre-prandial glyc aemia 
(6.68 ± 0.22 mmol/l [before treatment] 
and 6.01 ± 0.24 mmol/l [after treatment], 
p < 0.05), IRI levels (26.62 ± 1.31 mcIU/
ml [before] and 22.17 ± 0.97 mcIU/ml 
[after], p < 0.01) and HOMA-IR param-
eters (7.9 ± 0.55 [before] and 6.04 ± 0.48 
[after], p < 0.05). Investigated parameters 
did not change significantly in group A. 
ALA prescription to patients with T2DM 
and definitive stage of CAN contributes 
to a statistically significant reduction 
in AIxao (29.8 ± 1.54 % [before] and 
24.7 ± 1.17 % [after], p < 0.05) and PWV 
(10.1 ± 0.4 m/s [before] and 8.9 ± 0.34 m/s 
[after], p < 0.05) during active period of 
day; PWV (10.6 ± 0.39 m/s [before] and 
9.4 ± 0.33 m/s [after], p < 0.01), AIxao 
(33.6 ± 1.27 % [before] and 28.6 ± 1.37 %, 
[after], p < 0.05) and AIxbr (−7.8 ± 2.17 % 
[before] and −12.4 ± 2.29 % [after], 
p < 0.05] during the passive period of day. 
Investigated parameters did not change 
significantly in group A.
Conclusion: The combination of the 
positive effects of ALA on glucose, IRI 
content, HOMA-IR, and artery stiffness 
parameters demonstrate the feasibili-
ty of its administration in the complex 
treatment of diabetic CAN. However, 
further randomised, double-blind, pla-
cebo-controlled trials of larger scale are 
needed; doses and duration may provide 
evidence for the hidden therapeutic ca-
pacity of ALA and its potential prop-
erties for other diabetic complications 
such as diabetic CAN.

PS 3: Experimental cardio-
vascular, renal and meta-
bolic research

P 14

Evaluation of antioxidant treatment 
for early diabetic kidney disease 
using contrast-enhanced ultrasound

Lyka E, Zitouni K, Steyn M, Kelly FJ, Cook P, 
Earle KA; London, United Kingdom

Rationale and objective: Diabetes mel-
litus is the leading cause of diabet-
ic kidney disease in which oxidative 

stress has been implicated. However, 
the effect of antioxidant supplementa-
tion in preventing or slowing end-stage 
renal disease in patients with diabetes 
has failed to show conclusive benefits. 
Possible reasons behind this could be 
that very early diabetic kidney disease 
cannot routinely be detected by cur-
rently used biomarkers. The aim of this 
study was to test whether modification 
of oxidative stress status using antioxi-
dant treatment improves kidney blood 
flow using contrast-enhanced ultra-
sound (CEUS).
Methods: We studied type 2 diabetic pa-
tients at high risk of progressive kidney 
disease. Patients were randomised to 
receive either vitamin E and/or seleni-
um (n = 6) versus placebo (n = 3). Scans 
at baseline and at three months fol-
low-up were performed for both kidneys 
after intravenous bolus injection of 
1 ml SonoVue®. Time-intensity curves 
(TICs) and quantitative indexes such 
as the derived peak intensity, the time 
to peak (TTP), the ascending slope, and 
the areas under the ascending and de-
scending curves (AUC1 and AUC2) were 
calculated for both the renal cortex and 
medulla.
Results: The patients’ treatment groups 
at baseline had similar age, BMI, du-
ration of diabetes, HbA1c, systolic and 
dia stolic blood pressure, estimated GFR 
(58.67 ± 10.6 vs. 66.33 ± 8.89 years; 
31.8 ± 2.8 vs. 33.2 ±5.4 kg/m2; 18.3 ± 7.0 
vs. 12.17 ± 6.9  years; 64 ± 32.9 vs. 
60.5 ± 20.2 mmol/mol; 144.7 ± 7.3 
vs. 144.8 ± 13.9 mmHg; 81.0 vs. 
78.5 mmHg; 95 ± 14.7 vs. 80.3 ± 22.2 ml/
min/1.73 m², respectively). Also, the 
patient groups had similar plasma 
glutathione peroxidase activity, and 
plasma levels of vitamin E and seleni-
um (381.6 ± 88.9 vs. 323.8 ± 88.6 U/l; 
7.5 vs. 7.9 µmol/mmol; and 1.4 ± 0.1 vs. 
1.2 ± 0.4 µmol/l, respectively). Mean ± SD 
total cholesterol was higher in the 
placebo than in the antioxidant group. 
In the antioxidant treatment group only, 
the scan at three months showed im-
proved AUC1 and AUC2 in the cortex 
of the right kidneys in comparison to 
the baseline scans (38.52 [22.41 – 90.49] 
vs. 123 [86.98 – 367.03], p ≤ 0.05; and 
347 [175.88 – 654.92] vs. 928.03 
[448.45 – 1683], p ≤ 0.05, respectively], 
while there were no changes between 

the baseline and three months follow-up 
scans in the placebo group.
Conclusion: In this study, CEUS in real 
time and dynamic mode showed bene-
ficial effects of antioxidant treatment 
compared to placebo in patients with 
early renal microvascular perfusion defi-
cits due to type 2 diabetes. Confirmatory 
studies in patients with type 2 diabetes 
with greater power are required.

Grant: Dialysis Clinic Inc (C-3305) 
and the National Institutes of Health 
Research (UKCRN ID: 8432)

P 15

Impact of sex differences and 
type  2 diabetes on mitochondrial 
permeability transition and oxida-
tive stress in heart of rats

Gorbenko N, Borikov O, Ivanova O, Kiprych T, 
Litvinova T, Lavrenovych A, Nikolenko Y; Kharkiv, 
Ukraine

Rationale and objective: Cardiovascular 
risk in people with diabetes mellitus 
is significantly higher than in those 
without the disease. However, increasing 
evidence indicates that sex may modify 
the effects of diabetes into a risk for 
cardiovascular diseases. It is well es-
tablished that oxidative stress and in-
duction of mitochondrial permeability 
transition in cardiomyocytes are linked 
with tissue damage and development 
of diabetic cardiomyopathy. The mito-
chondrial permeability transition pore 
(mPTP) plays a crucial role in the initi-
ation of apoptotic and necrotic cardio-
myocyte death. The aim of the study was 
to assess the impact of sex on oxidative 
stress and mitochondrial permeability 
transition in the heart of rats with type 2 
diabetes.
Methods: Type 2 diabetes was induced 
in 12 weeks old male and female 
Wistar rats by intraperitoneal injec-
tions of 25 mg/kg streptozotocin twice 
a week, followed by a high-fat diet for 
four weeks. All animals were divided 
into four groups: intact (control) group 
(male [Cm] and female [Cf], n = 10) and 
untreated diabetic group (male [Dm] 
and female [Df], n = 10). Mitochondria 
were isolated from rat hearts by differ-
ential centrifugation. Levels of advanced 
oxidation protein products (AOPP), 
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NADPH oxidase, xanthine oxidase and 
thioredoxin reductase activities were de-
termined in mitochondrial preparations. 
Ca2+-induced opening of mitochondrial 
permeability transition pore was meas-
ured as the velocity of mitochondrial 
swelling.
Results: It was established that the ox-
idative stress, evaluated by the AOPP 
production in the mitochondria of the 
intact animals, was higher in males 
than in females (Cm: 48.7 ± 2.2 vs. Cf: 
32.6 ± 2.5 nmol-equivalent of chor-
amine-T/mg protein, p < 0.05). Type 2 
diabetes increased AOPP levels in the 
heart mitochondria of both sexes, but it 
was significantly higher in males (Dm: 
80.7 ± 2.8 vs. Df: 61.8 ± 3.4 nmol-equiv-
alent of choramine-T/mg protein, 
p < 0.05). The activity of NADPH 
oxidase and xanthine oxidase which 
are main sources of reactive oxygen 
species production in the heart did not 
depend on the sex in control animals 
(p > 0.05). However, diabetes increased 
the activity of both enzymes in males 
(NADPH oxidase Dm: 1.15 ± 0.06 vs. 
Cm: 0.63 ± 0.03 nmol/min/mg protein, 
p < 0.05; xanthine oxidase Dm: 
1.17 ± 0.08 vs. Cm: 0.71 ± 0.02 nmol/
min/mg protein, p < 0.05) and did not 
affect the activity of these enzymes in 
females (p > 0.05). In control animals, the 
activity of antioxidant enzyme – thio re-
doxin reductase which plays an impor-
tant role in apoptosis of cardio myo-
cytes – was similar in both sexes (Cm: 
2.55 ± 0.28 vs. Cf: 3.13 ± 0.26 nmol/
min/mg protein, p > 0.05). It has been 
shown that increased oxidative stress 
in diabetes was accompanied by reduc-
tion of thioredoxin reductase activity 
which was more pronounced in males’ 
heart mitochondria (Dm: 1.34 ± 0.19 vs. 
Df: 2.31 ± 0.10 nmol/min/mg protein, 
p < 0.05). It was revealed that Ca2+-
induced opening of mPTP did not depend 
on the sex of control animals (Cm: 
15.14 ± 2.75 vs. Cf: 15.46 ± 1.10 μU/min/
mg protein, p > 0.05), but the velocity of 
mitochondrial swelling was increased by 
60 % in heart mitochondria of diabetic 
male compared to diabetic female (Dm: 
36.84 ± 2.89 vs. Df: 23.02 ± 1.42 μU/min/
mg protein, p < 0.05).
Conclusion: These data demonstrate 
that type 2 diabetes induces more pro-
nounced oxidative stress and mPTP 

opening in heart mitochondria of males 
compared to diabetic females. This may 
be associated with higher sensitivity 
of myocardium cells to pro-apoptotic 
stimuli in diabetic males.

P 16

The relationship of MCP-1 to the 
 severity of erectile dysfunction in 
patients with type  2 diabetes at 
high risk of cardio-renal disease

Lyka E, Seal LJ, Zitouni K, Steyn M, Kelly FJ, 
Earle KA; London, United Kingdom

Rationale and objective: Erectile dys-
function (ED) is associated with cardio-
vascular disease (CVD). MCP-1 has 
been suggested as a potential target 
for diabetic kidney disease, however it 
is unclear of its role in ED. We aimed 
to elucidate the relationship between 
markers of oxidative stress status, 
MCP-1 and ED severity to aid earlier 
identification of patients with type 2 dia-
betes mellitus (T2DM) at risk of devel-
oping early cardio-renal disease.
Methods: 67 patients with T2DM free 
from but at high risk of cardio-renal 
disease were enrolled. Presence of ED 
and its severity was assessed using 
the validated International Index of 
Erectile Function-5 (IIEF-5) question-
naire. CVD risk was estimated using 
the Framingham Risk Score Calculator. 
Plasma activities of glutathione peroxi-
dase (GPx-3) and superoxide dismutase 
(SOD), as well as Vitamin E and urinary 
8-hydroxy deoxyguanosine (8-OHdG) 
levels were measured to assess oxida-
tive stress status. Plasma MCP-1 was 
also quantified.
Results: The cohort composed of pa-
tients with no ED to moderate (n = 39) 
and moderate to severe ED (n = 28). 
The patient groups had similar age, 
body mass index, sitting systolic 
blood pressure and HbA1c (57.82 ± 8.0 
vs. 60.6 ± 7.5  years; 30.0 ± 4.0 vs. 
30.4 ± 4.8 kg/m2; 142.0 [131.0 – 152.0] 
vs. 139.5 [133.0 – 150.3] mmHg, 
and 48.0 [45.0 – 58.0] vs. 55.0 
[44.3 – 60.8] mmol/mol, respectively). 
Patients with severe ED had higher 
10-years estimated CVD risk (27.4 
[18.4 – 42.0] vs. 29.6 [25.0 – 39.8] %, 
p ≤ 0.05), and MCP-1 levels (117.6 ± 55.5 

vs. 164.93 ± 57.8 pg/ml, p ≤ 0.05) than 
patients with mild ED. Also, patients 
with moderate to severe ED compared 
to patients without ED or mild ED had 
higher MCP-1 levels and lower eGFR 
(169.2 ± 56.8 vs. 139.1 ± 61.9 pg/ml, 
p ≤ 0.05; 89.5 [77.8 – 97.5] vs. 96.0 
[82.0 –  102.0] ml/min/1.73 m²), p ≤ 0.05, 
respectively). Oxidative stress status was 
similar in the subclasses of ED patients. 
In an ordinal regression modelling, 
MCP-1 was a significant predictor of 
having moderate to severe ED (1.1012 
[95 % CI 1 – 1.024], p < 0.05).
Conclusion: In this study of patients 
with T2DM at increased risk of cardio- 
renal disease, those with severe ED have 
increased 10-years CVD risk, lower 
eGFR and increased MCP-1 levels. Also, 
MCP-1 was a predictor of the severity 
of ED. This findings show a relation-
ship between ED, MCP-1 and CVD risk, 
however it remains unclear if early ED 
could be an early predictor of CVD.

Grant: Funded by a grant from Dialysis 
Clinic Inc (C-3305) and the National 
Institutes of Health Research (UKCRN 
ID: 8432)

P 17

Melatonin ameliorates diabetic 
heart injury via antioxidative and 
antiinflammatory capacity in ex-
perimental type 2 diabetes mellitus

El Missiry MA, Othman AI, Amer ME, Shabana S, 
Adb-Elwahab D; Mansoura, Egypt

Rationale and objective: Diabetic heart 
injury is an important health problem 
and protection against heart injury 
in type 2 diabetes is a main challenge 
worldwide. Cardiomyopathy occurs as a 
consequence of hyperglycaemia induced 
oxidative stress. Several antioxidants 
showed great modality in treatment of 
diabetic cardiomyopathy. Melatonin is 
secreted from the pineal gland and exerts 
significant protection in diseases charac-
terised by elevated oxidative stress. Not 
only is melatonin a remarkable antioxi-
dant but also able to up-regulate endo-
genous antioxidants. This study aimed 
to evaluate the protective effect of me-
latonin on experimental cardiac injury 
in type 2 diabetes mellitus.
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Methods: Streptozotocin (55 mg/kg)/
nicotinamide (100 mg/kg) were used 
to induce T2DM in male Wister rats. 
Melatonin (10 mg/kg) was orally ad-
ministered.
Results: The treatment with melatonin 
significantly ameliorated HbA1c, and im-
proved lipid profile and tissue insulin re-
sistance in diabetic rats. Melatonin also 
protected the histological structure of 
the heart and the islet of Langerhans in 
pancreas. Heart function was also nor-
malised, evidenced by normalisation of 
troponin T and CK-MB and maintain-
ing of satisfactory level of antioxidants 
in the heart. A positive expression of 
insulin was demonstrated in the islet of 
Langerhans of melatonin-treated rats 
compared with diabetic rats, indicating 
protection of beta cells that was con-
firmed by sustaining adequate insulin 
levels. Moreover, melatonin prevented 
the formation of perivascular and in-
terstitial fibrosis in heart as shown by 
Masson’s trichrome stain. Melatonin 
also ameliorated inflammatory cy-
tokines in type 2 diabetic rats.
Conclusion: Melatonin is a good ther-
apeutic modality for oxidative cardio-
myopathy and protects β-cells in islet 
of Langerhans in case of type 2 diabe-
tes through its antioxidative and an-
tiinflammatory potential. It is recom-
mended that melatonin is a safe natural 
chemotherapeutic adjuvant to overcome 
diabetic complications after a clinical 
trial in human.

P 18

Cardioprotective effect of succinate 
derivative phensuccinal in rats with 
type 2 diabetes

Ivanova O, Gorbenko N, Borikov O, Taran K, 
Kiprych T, Shalamay A, Tykhonova T; Kharkiv, 
Ukraine

Rationale and objective: Dysfunction of 
cardiac mitochondria appears to play 
a substantial role in cardiomyopathy 
and is a promising therapeutic target for 
many cardiovascular diseases. Persistent 
hyperglycaemia and hyperlipidaemia are 
believed to be the main causes of in-
creased oxidative stress, mitochondri-
al dysfunction, fibrosis, and apoptosis 
of cardiomyocytes in diabetes. We have 
previously shown that the low-toxic 

succinate derivative (beta-phenyl ethyl-
amide-2 hydroxy-succinanylic acid) 
phensuccinal (Ph) possesses antioxidant 
and antiinflammatory properties. The 
aim of the study was to assess the effects 
of Ph on mitochondrial functions and 
oxidative stress in the rats’ heart with 
type 2 diabetes.
Methods: Type 2 diabetes was induced 
in 12 weeks old male Wistar rats by a 
single intraperitoneal injection of strep-
tozotocin 50 mg/kg followed by a high-
fat diet during four weeks. All animals 
were divided into three groups: intact 
(control) group (C, n = 8), untreated dia-
betic group (D, n = 8) and diabetic rats 
treated with Ph (D + Ph, n = 8) for four 
weeks (50 g/kg/day per os) after diabetes 
induction. Mitochondria were isolated 
from rat hearts by differential centri-
fugation. The activity of mitochondri-
al respiratory enzymes – cytochrome c 
oxidase, succinate dehydrogenase and 
aconitase – was measured. Levels of 
reactive oxygen species (ROS) and 
reduced glutathione (GSH) and activi-
ty of antioxidant enzymes – glutathione 
reductase (GSSG-reductase), glutathione 
peroxidase (GSH-Px), and manganese 
superoxide dismutase (Mn-SOD) were 
determined as biomarkers of oxidative 
stress in mitochondrial preparations.
Results: A significant increase in ROS 
production (D: 0.377 ± 0.037 vs. 
0.171 ± 0.018 nmol H2O2/min/mg of 
protein, p < 0.01) was accompanied by 
a 2-fold reduction of GSH level and 
compensatory elevation of antioxidant 
enzymes GSSG-reductase (D: 6.02 ± 0.28 
vs. 4.42 ± 0.29 μmol/min/mg protein, 
p < 0.05), GSH-Px (D: 28.01 ± 3.22 vs. 
C: 11.32 ± 1.12 μmol/min/mg protein, 
p < 0.01), Mn-SOD (D: 29.49 ± 1.94 vs. 
C: 16.97 ± 1.10 U/mg protein, p < 0.02) 
activity in diabetic heart mitochondria. 
In addition, mitochondrial matrix ac-
onitase, a ROS sensitive enzyme, was 
inhibited by 50 % in the diabetic rats’ 
heart. The activity of mitochondrial 
respiratory enzymes – succinate dehy-
drogenase (Complex II) – was signif-
icantly decreased (D: 14.65 ± 1.13 vs. 
C: 23.70 ± 2.04 nmol/min/mg protein, 
p < 0.02), while activity of cytochrome c 
oxidase (Complex IV) did not change 
in diabetic rats in comparison with 
intact animals. Administration of Ph 
provided reduction in ROS produc-

tion (D + Ph: 0.151 ± 0.025 nmol H2O2/
min/mg of protein, p < 0.01), GSH-Px 
(D + Ph: 12.94 ± 1.62 μmol/min/mg 
protein, p < 0.02), Mn-SOD (D + Ph: 
16.27 ± 1.70 U/mg protein, p < 0.02) 
activity and increased GSH level 
(D + Ph: 5.37 ± 0.29 vs. D: 2.89 ± 0.29, 
p < 0.05) and aconitase activity (D + Ph: 
269.61± 3 8.38 vs. D: 138.52 ± 13.50, 
p < 0.01) in heart mitochondria com-
pared to untreated diabetic group. In 
addition, Ph also normalised succi-
nate dehydrogenase activity (D + Ph: 
25.05 ± 2.20) in heart mitochondria of 
diabetic rats.
Conclusion: These data demonstrate 
that novel succinate derivative phensuc-
cinal can protect against mitochondrial 
dysfunction and oxidative stress in the 
heart of diabetic rats. We suggest that 
the use of phensuccinal may contribute 
to the amelioration of cardiovascular 
risk in type 2 diabetes.

P 19

Severity of oxidative stress in pa-
tients with type 2  diabetes  mellitus 
and  cardiovascular  autonomic neu-
ropathy

Saenko Y, Gonchar O, Mankovska I, Mankovsky B; 
Kiev, Ukraine

Rationale and objective: Oxidative 
stress, defined as an imbalance between 
reactive oxygen species production and 
antioxidant defense, is closely associated 
with type 2 diabetes mellitus. Oxidative 
stress is a known risk factor for car-
diovascular disease and microvascular 
complications of diabetes mellitus. It 
seems that the activity of cellular anti-
oxidants such as the enzymes superoxide 
dismutase (SOD), catalase (CAT), and 
glutathione peroxidase (GPx) may be 
crucial to this process. However, there 
are limited data regarding the expres-
sion of oxidative stress in patients with 
diabetes and cardiovascular autonomic 
neuropathy (CAN). Therefore, the aim 
of this study was to evaluate the sever-
ity of oxidative stress by measurement 
of enzymatic and non-enzymatic bio-
markers in patients with diabetes mel-
litus and CAN.
Methods: Ten healthy volunteers 
(aged 43.9 ± 1.7  years); 10 patients 
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with type 2 diabetes mellitus (T2DM) 
without CAN (aged 45.4 ± 1.1 years), 
HbA1c 8.4 ± 1.3 %; and 10 patients with 
type 2 diabetes mellitus and CAN (aged 
48.4 ± 1.2 years), HbA1c 8.9 ± 1.4 %, par-
ticipated in the current study. CAN was 
diagnosed by examining the variabili-
ty of R-R intervals and conduction of 
cardio vascular tests. Neuropathy was 
dia gnosed using the following scales – 
NSS, TSS, NIS-LL, and Toronto. The 
patients studied did not have a history 
of cerebrovascular diseases and did not 
take any medications affecting measured 
substances in blood. The superoxide dis-
mutase and catalase activities, the level 
of lipid peroxidation (LPO) in plasma 
as well as content of H2O2, reduced glu-
tathione and activity of glutathione per-
oxidase in erythrocytes were measured.
Results: We found that the indices of the 
oxidative stress development increased 
significantly in both groups of diabetic 
patients compared to the healthy par-
ticipants. But this increase was more 
pronounced in patients with type 2 dia-
betes mellitus and CAN than in dia betic 
patients without CAN. Thus, the levels 
of LPO and H2O2 were higher in T2DM 
with CAN by 32 and 40 % (P&lt; 0.05), 
respectively, than in healthy persons, 
these indices in T2DM without CAN 
were increased by 26 and 27 % (P&lt; 
0.05), respectively. A significant in-
crease in the SOD activity (by 24 %, 
P&lt; 0.05) and CAT (by 85 %, P&lt; 
0.05) was registered in T2DM patients 
with CAN in comparison with control 
healthy group. No significant differences 
were found in the SOD activity in dia-
betic patients without CAN. We found 
that diabetic patients with and without 
CAN demonstrated significantly lower 
values of GSH (by 36 % and 31 %, P&lt; 
0,05) and activity of glutathione perox-
idase (by 25 and 16 %, P&lt; 0,05) than 
control subjects. So, our findings suggest 
that diabetic patients with CAN have 
more severe oxidative stress than dia-
betic patients without CAN. We suggest 
that the increase in total SOD and CAT 
activities may serve as a possible com-
pensatory mechanism in response to the 
increased production of the superox-
ide anion, which would lead to an aug-
mentation in the production of H2O2. 
However, the increase in the activity of 
these antioxidant enzymes in type 2 dia-

betes mellitus is not sufficient to protect 
cells against oxidative stress, because 
increased LPO level, depleted GSH and 
decreased GPx activity indicate that ox-
idative damage has already occurred.
Conclusion: Our results confirm the 
hypothesis that oxidative stress plays a 
significant role in the development and 
progression of CAN in patients with 
diabetes mellitus.

PS 4: Diagnostic 
 approaches, technologies

P 20

An innovative, non-invasive 
medical device for assessing 
 sudomotor function – relevance in 
the  screening of cardiac autonomic 
neuropathy in diabetic patients

Gavan DE, Gavan A, Bondor CI, Florea B, Inceu GV, 
Colobatiu L; Cluj-Napoca, Romania

Rationale and objective: The main ob-
jectives of this study were to assess the 
prevalence of peripheral and autonomic 
neuropathy in a population of diabetic 
patients, as well as to analyse in a real 
life, outpatient unit scenario, the feasi-
bility of performing Sudoscan (Impeto 
Medical; Paris, France) tests together 
with consecrated tests for neuropathy.
Methods: A total of 33 patients were in-
cluded in the study. The Toronto Clinical 
Neuropathy Score (TCNS), as well as the 
Neuropathy Disability Score (NDS) and 
the Neuropathy Symptom Score (NSS) 
were applied to record diabetic neurop-
athy (DN), while the Sudoscan medical 
device was used in order to assess the 
sudomotor function, to detect diabetic 
autonomic neuropathy and screen for 
cardiac autonomic neuropathy (CAN).
Results: According to the assessment 
of the sudomotor function performed 
by Sudoscan, 15 (45.5 %) patients had 
sudomotor dysfunction. The Sudoscan 
CAN risk score was positively correlat-
ed with the hands electrochemical sweat 
conductance (ESC), diastolic blood pres-
sure (DBP), the level of the glycated he-
moglobin, as well as with the TCNS, 
NDS, and NSS.
Conclusion: A high prevalence of su-
domotor dysfunction was found in the 

studied group of patients. Performing 
Sudoscan tests together with other tests 
for DN proved to be a feasible approach 
that could be used in daily clinical prac-
tice in order to screen for DN, as well as 
for the early screening of CAN, before 
more complex and time consuming tests 
apply.

P 21

Mathematical analysis and mod-
elling of blood glucose levels for a 
diabetic patient

Azouagh N, El Melhaoui S, Lamlili M; Oujda, 
Morocco

Rationale and objective: Patients with 
diabetes are confronted with two major 
problems, the first one related to long 
term complications, and the other one 
linked to hypoglycaemia which can lead 
to seizures, loss of consciousness, and 
sometimes can even be fatal. That is why 
it is a requirement to prevent low or 
high blood glucose levels. The purpose 
of our study is to model blood glucose 
levels in order to predict the values in 
advance which will allow the patient 
to react before reaching hypoglyc aemia 
or hyperglycaemia, thus protecting the 
body from the dangerous effects of 
blood glucose fluctuations outside the 
body’s normal range.
Methods: Using a time series of a dia-
betic patient’s blood glucose level select-
ed from a device that allows self-mon-
itoring of the patient’s blood glucose, 
the measurements were performed over 
nearly 67 days every 15 minutes, for a 
total of 6 404 observations. Stochastic 
modelling techniques were used to 
model the time series of blood glucose 
levels where the data were divided into 
a learning sample (6 226 observations) 
and a test sample (138 observations). It 
should be noted that in the literature and 
to our knowledge, no attempt to model 
blood glucose levels has been recorded 
using time series. In the process of mod-
elling the stationarity of the series was 
checked, and a descriptive study was 
carried out, then the spectral character-
istics of this time series were examined. 
The type of the stochastics processes was 
chosen based on some statistical tests. 
The lag of the autoregressive model was 
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identified and its parameters were esti-
mated. Finally, significance of the pa-
rameters was tested and the validation 
of the estimated model was verified.
Results: The results are very interesting, 
allowing an excellent prediction of the 
patient’s glycaemia based on his previ-
ous blood glucose values. The quality 
of the prediction exceeds 95 % and the 
largest increase and decrease in the series 
are successfully detected.
Conclusion: We believe that it is possi-
ble to model the blood glucose levels of 
any diabetic patient using a stochastic 
model. For this reason, we would like to 
announce a project that will allow the 
generalisation of these results, which 
will make a big difference for a large 
class of people with diabetes.

P 22

Reference values of septal- lateral 
early and late tissue Doppler 
 velocities ratio in subjects with 
normal diastolic function

Maisuradze D, Kistauri A; Tbilisi, Georgia

Rationale and objective: Tissue Doppler 
imaging (TDI) detects early signs of left 
ventricular dysfunction. Diastolic dys-
function also is an early sign of heart 
disease. The aim of this study was to 
define the range of left ventricular septal 
and lateral TDI velocity ratio in subjects 
with normal diastolic function.
Methods: We prospectively studied 50 
adult outpatients with normal diastolic 
function and normal LVEF. They un-
derwent 2D echo, including septal-lat-
eral tissue Doppler e’/a’ ratio. Standard 
TTE examinations were performed on 
a commercially available system Epiq7.
Results: The values of septal e’/a’ ratio 
among the studies varied from 0.9 to 2.4 
(mean 1.33). The values of lateral e’/a’ 
ratio among the studies varied from 1 to 
2.0 (mean 1.75). The values of E/A ratio 
varied from 1 to 2.1 (mean E/A 1.38). 
Age of patients varied from 17 to 51 
(mean age 31 years), n = 50%, 25 were 
male (50 %), 25 were female.
Conclusion: 1) We have found that 
septal/lateral mean e’/a’ ratio was > 1 in 
subjects with normal diastolic function. 
2) Values of tissue Doppler e’/a’ ratio 
in patient with diastolic dysfunction 

require further investigations. 3) This 
study determined values of septal-lateral 
tissue Doppler e’/a’ ratio in subjects with 
a normal heart.

P 23

Design and synthesis of gliclazide 
tabletted microspheres using 
 hydrophilic alginate polymer

Al-Kassas R, Al-Gohary O, Al-Fadel M; Liverpool, 
United Kingdom

Rationale and objective: Gliclazide, 
1-(3-aza bicyclo [3,3,0] oct-3-yl)-3-(P-
tolyl sulphonyl) urea is an oral hypo-
glycaemic second generation sulphonyl 
urea drug which is useful for the treat-
ment of non-insulin dependent diabe-
tes mellitus. Gliclazide absorption rate 
from gastrointestinal tract is slow and 
varies among the subjects. The slow ab-
sorption of gliclazide is due to its poor 
dissolution and solubility. Incorporation 
of gliclazide in control release formula-
tion would control the dissolution rate 
of the drug and consequently its rate 
of absorption from the gastrointestinal 
tract and improves the pharmacokinet-
ic profile of gliclazide. The aim of this 
work was to improve the oral absorp-
tion and bioavailability of gliclazide by 
incorporating it into controlled released 
tabletted microspheres prepared using 
alginate polymer.
Methods: In first stage of the study, gli-
clazide loaded alginate microspheres 
were prepared using ionic gelation 
method. The microspheres were charac-
terised for drug loading, micromeretics 
properties, surface texture and morphol-
ogy using scanning electron microscopy 
and in vitro drug release. In the second 
stage of the study, tablets containing gli-
clazide microspheres were prepared by 
direct compression technique. Two types 
of directly compressible diluents namely 
Avicel and Emcompress were used in 
the formulations to prevent rupture and 
damage of the microspheres during com-
pression and to investigate the effect of 
their presence on the compression be-
haviour and the physicochemical prop-
erties of the tabletted microspheres. The 
prepared tabletted microspheres were 
evaluated for their weight variation, 
hardness, friability, thickness, disinte-

gration time and in vitro drug release.
Results: Alginate microspheres had an 
average size of 1,303 ± 2 µm and en-
capsulation efficiency of 96.4 %. The 
flow properties of the microspheres 
was excellent as indicated by the angle 
of repose (23.25 ± 0.404) and Hausner 
ratio (1.050 ± 0.01) values. Surface tex-
tures and morphology studies revealed 
that the microspheres were nearly spher-
ical but with very rough surface covered 
with drug particles that were loosely at-
tached. The in vitro drug release studies 
of alginate microspheres were per-
formed in phosphate buffer pH 7.4 and 
showed prolonged drug release, which 
was completed in 6 hours. Presence of 
Avicel or Emcompress have improved 
the compressibility characteristic of 
the microspheres into tablets as indi-
cated by the increase in the tablets hard-
ness values (10.416 ± 0.510 Kg for tab-
letted microspheres containing Avicel 
and 6.791 ± 0.188 Kg for tabletted mi-
crospheres containing Emcompress). 
Tabletted microspheres compressed 
without diluent were the least strong 
(hardness 4.041 ± 0.188 Kg). The dis-
integration studies showed that micro-
spheres compressed without diluent dis-
integrated within 8 minutes and that 
addition of Avicel or Emcompress to the 
formulations has decreased the disinte-
gration time to 5 minutes and 3 minutes, 
respectively. The in vitro drug released 
from tabletted microspheres contain-
ing Avicel diluent were compared with 
those containing Emcompress and the 
results showed a slower release rate 
for gliclazide from tablets containing 
Avicel and the effect was pronounced 
as the concentration of Avicel increased 
in the formulations. A cross-sectional 
SEM photograph of gliclazide tabletted 
microspheres showed presence of nearly 
spherical shaped particles in the tablet, 
suggesting that presence of directly com-
pressible vehicle provided cautioning 
effect to protect the microspheres within 
the tablet during compression. Since this 
requirement for producing the tabletted 
microparticles, the procedure used in 
this research is suitable for tabletting.
Conclusion: Therefore, the present study 
concluded that incorporation of gli-
clazide into alginate microspheres has 
improved the tabletting properties of 
the drug and may improve its absorp-
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tion and the bioavailability by sustaining 
the drug release from the formulations.

P 24

Budget impact of improved 
 diabetes management by 
 utilisation of glucose meters with a 
 color-range  indicator-comparison of 
five European healthcare systems

Fritzen K, Basinska K, Stautner C, Braun KF, Rubio-
Almanza M, Nicolucci A, Kennon B, Vergès B, 
Hosny Y, Schnell O; Baierbrunn, Germany

Rationale and objective: Diabetes is a 
major burden not only for those affect-
ed but also for healthcare systems and 
costs for the treatment of diabetes and 
its comorbidities have become a major 
global issue. A recent randomised clinical 
trial (RCT) revealed that the introduc-
tion of color range indicator (CRI)-based 
glucose meters (GMs) positively affects 
the glycaemic control (HbA1c) of patients 
with type 1 and type 2 diabetes, when 
compared to GMs without a CRI. This 
budget impact analysis aimed at trans-
lating this beneficial effect of CRI-based 
GMs, notably OneTouch Verio Flex and 
OneTouch Verio, into potential mone-
tary impact for the healthcare systems of 
five European countries, Germany, Spain, 
Italy, France, and the United Kingdom.
Methods: Data from a RCT evaluating 
the effect of CRI-based GMs were used 
to estimate the ten-year risk of patients 
for fatal myocardial infarction (MI), 
as calculated by the UK Prospective 
Diabetes Study (UKPDS) risk engine. 
On the basis of assessed risk for MI, 
the potential monetary impact for the 
healthcare systems in five European 
countries was modelled.
Results: Based on a mean clinical HbA1c 
reduction of 0.36 %, as demonstrated in 
the corresponding RCT, the UKPDS risk 
engine estimated a reduction of 2.4 % of 
the ten-year risk of patients for fatal MI. 
When applied to our economic model, 
substantial potential cost savings for the 
healthcare systems of five European coun-
tries were calculated: 547 472 € (France), 
9.0 million € (Germany), 6.0 million € 
(Italy), 841 799 € (Spain), and 421 069 € 
(United Kingdom) per year.
Conclusion: Improving metabolic 
control in patients with diabetes by the 
utilisation of CRI-based GMs may have 

substantial positive effects on the ex-
penditure of the healthcare systems of 
several European countries.

P 25

Cardiovascular diseases in patients 
with diabetes are associated with 
advanced glycation end products 
accumulation and sudo-motor 
 dysfunctions

Veresiu IA, Vonica CL, Cosma DT, Bondor CI, 
Florea B, Apan BH, Sima DI, Bardaş A, Moţ BA, 
Gâvan NA; Cluj-Napoca, Romania

Rationale and objective: The associa-
tion between micro- and macrovascular 
diabetes complications is a “time hon-
oured” observation, implying common 
pathomechanisms (e. g. glycation), but 
also screening and diagnosis particular-
ities. Measurement of skin accumula-
tion of advanced glycation end products 
(AGEs) and of the sudo-motor dysfunc-
tions with non-invasive and accessible 
devices are two relative recently intro-
duced methods. The aim of our study 
was to evaluate the association between 
the presence of cardiovascular diseases 
and the intensity of the glycation process 
(measured with AGE Reader®) and of the 
sudo-motor dysfunctions (evaluated as 
electrochemical skin conductance with 
Sudoscan®) in patients with dia be tes.
Methods: Based on their expressed in-
formed consent, 174 consecutive pa-
tients with diabetes were included in a 
single-center follow-up observational 
study. We are presenting some of the 
results of their initial evaluation, strat-
ified by the presence or not of previ-
ous diagnosed cardiovascular diseases 
(isch aemic heart disease, IHD, or pe-
ripheral arterial disease, PAD, or cere-
brovascular disease, CVD). 9 (5.2 %) pa-
tients had type 1 diabetes, 165 (94.8 %) 
had type 2 diabetes; 89 (51.1 %) were 
male; mean age was 66.68 ± 8.69 years 
and mean duration of diabetes was 
16.03 ± 6.92 years. The patients were 
clinically evaluated and, in the same 
day, the skin autofluorescence (SAF; 
with AGE Reader®, Groningen, The 
Netherlands) and the sudo-motor 
function (Sudoscan®, Impeto Medical, 
France) were measured. Descriptive and 
inferential analysis was carried out using 
SPSS 20.00 package.

Results: 78 (40.6 %) patients were in-
cluded in the strata “with cardiovascular 
diseases” (having IHD or PAD or CVD). 
There were more men in this group 
(57.7 % vs. 42.3 %) and the mean age, 
diabetes duration and body mass index 
(69.15 ± 7.50 yrs vs. 64.68 ± 9.09 yrs, 
31.94 ± 5.11 kg/m2 vs. 30.08 ± 5.14 kg/m2) 
were significantly higher in compari-
son to the group without cardiovascu-
lar diseases. In the univariate analysis, 
assuming equal variances, the value of 
SAF (arbitrary units) was significant-
ly higher (2.59 ± 0.62 vs. 2.34 ± 0.59, 
p = 0.09) and the value of skin conduct-
ance in hands and feet was significantly 
lower (63.16 ± 14.57 vs. 70.00 ± 11.92 µS, 
p = 0.001, respectively 71.90 ± 12.46 vs. 
75.01 ± 11.71 µS, p = 0.094) in the group 
with cardiovascular disease. These sig-
nificant differences were present also in 
the multivariate logistic regression (that 
included, as independent variables, age, 
diabetes duration and BMI).
Conclusion: In our study the skin accu-
mulation of AGEs and decreased elec-
trochemical skin conductance were as-
sociated with the presence of cardiovas-
cular diseases suggesting that these two 
relative simple and accessible methods 
can offer valuable information in the 
process of global evaluation of the pa-
tients with diabetes.

PS 5:  Treatment approaches

P 26

Glucagon-like peptide-1 receptor 
agonist on top of sodium-glucose 
cotransporter-2 inhibitor  treatment 
compared to sodium-glucose 
cotrans porter-2 inhibitor alone: 
a systematic review and meta- 
analysis of randomised controlled 
trials

Patoulias D, Stavropoulos K, Kalogirou MS, 
Katsimardou A, Imprialos K, Toumpourleka M, 
Koutsampasopoulos K, Stergiou I, Zografou I, 
Papadopoulos C, Karagiannis A, Doumas M; 
Thessaloniki, Greece

Rationale and objective: Sodium-glucose 
cotransporter-2 inhibitors (SGLT-2i) and 
glucagon-like peptide-1 receptor agonists 
(GLP-1RAs) have now evolved as key 
players in the treatment of type 2 dia-
betes mellitus (T2DM). The purpose of 
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this meta-analysis was to provide precise 
effect estimates regarding the safety and 
efficacy of the addition of a GLP-1RA on 
top of SGLT-2i treatment.
Methods: MEDLINE and CENTRAL, 
along with grey literature sources, were 
searched from their inception to May 
2019 for randomised controlled trials 
(RCTs) with a duration ≥ 12 weeks, eval-
uating the safety and efficacy of addition 
of a GLP-1RA on a SGLT-2i compared 
to SGLT-2i alone in patients with T2DM.
Results: We identified three eligible 
RCTs (AWARD-10, DURATION-8, 
SUSTAIN-9), pooling data retrieved 
from 1 042 patients with T2DM in total. 
Administration of the maximum dose 
of a GLP-1RA on top of SGLT-2i treat-
ment compared to SGLT-2i alone result-
ed in a significant decrease in HbA1c by 
0.91 % (95 % CI: −1.41 to −0.42), in 
body weight by 1.95 kg (95 % CI: −3.83 
to −0.07), in fasting plasma glucose by 
1.53 mmol/l (95 % CI: −2.17 to −0.88) 
and in systolic blood pressure levels by 
3.64 mmHg (95 % CI: −6.24 to −1.03). 
No significant effects on diastolic blood 
pressure and lipid profile were demon-
strated. However, a significant increase in 
the odds for any hypoglycaemia and gas-
trointestinal adverse events was shown. 
No other safety issues were identified.
Conclusion: This meta-analysis confirms 
that a GLP-1RA/SGLT-2i combination, 
if tolerated, exerts significant beneficial 
effects on glycaemic control and body 
weight loss, however increasing the odds 
for any hypoglycaemia and gastroin-
testinal adverse events. Large RCTs are 
required, in order to investigate the car-
diovascular implications of these bene-
ficial metabolic effects and whether a 
GLP-1RA/SGLT-2i combination pro-
vides additive cardioprotection in clin-
ical practice.

P 27

The influence of inappropri-
ate insulin therapy on diabetes 
 complication in patients with 
 diabetes type 2

Lomtadze I, Khutsishvili T, Eloshvili N, Tonia N; 
Tbilisi, Georgia

Rationale and objective: Until 2017 no 
oral diabetes drugs were available free of 

charge, in contrary to insulin. It caused 
increase in number of patients injecting 
insulin. This gave us an unique oppor-
tunity to observe the influence of inap-
propriate insulin therapy and chronic 
overdose of insulin on diabetic compli-
cations.
Methods: We have selected 147 patients 
with T2D. There was no statistically sig-
nificant difference between following 
parameters: Age (57 ± 6.7 years), T2D 
(9.4 ± 5.4 years), HbA1c (10.2 ± 3.1 %), 
C-peptide (2.1 ± 1.3 ng/ml), BMI 
(30 ± 5.7 kg/m²) and waist circumfer-
ence (104.6 ± 14.1 cm). The patients 
were divided in 3 groups depending 
on treatment method: N1 combina-
tion of metformin with sulfonylureas 
(SU) or insulin (daily dose of insulin 
36.3 ± 5.7 U) (n = 57), N2 only SU 
(n = 36), N3 just insulin (n = 54), daily 
dose of insulin 60.7 ± 8.7 U. Duration of 
treatment were 7.9 ± 3.1 years. (Patients 
were treated with hydrochlorothazide/
ACE inhibitor, no statin.) We compared 
metabolic parameters, vascular and neu-
rological complications.
Results: Incidence of myocardial in-
farction (MI) was significantly higher 
in the insulin group (N3) compared 
to SU (N2) and metformin combina-
tion (N1) groups (N3 22.7 % vs. N2 
14.8 %, and vs. N1 −8.1 %). The met-
formin combination group (N1) ap-
peared to have significantly lower inci-
dence of MI compared to insulin (N3), 
as to SU (N2) (N1 8.1 % vs. N2 14.8 %). 
Also incidence of diabetic angiopathy 
of lower extremities was significant-
ly higher in insulin group (N3), com-
pared to metformin combination (N1) 
and SU group (N2). (N3 54.2 % vs. N1 
29.6 %, and vs. N2 −38.5 %). Total cho-
lesterol was found to be lower in the 
metformin combination group (N1) 
than the other groups (N1 226.6 ± 38.5 
vs. N2 SU 248.1 ± 36.9, P = 0.043; vs. 
N3 251.6 ± 34.7, p = 0.019). The T/A 
level was higher in insulin group (N3) 
compared to metformin combination 
group (N1) (syst. N3 140.4 ± 18.8 vs. 
N1 128.9 ± 19.1, p = 0.036; diast. N3 
84.4 ± 8.3 vs. N1 78.1 ± 10.8, p = 0.025). 
Difference between incidence of diabetic 
neuropathy and stroke was not statisti-
cally significant among groups.
Conclusion: Our results suggest that 
unreasonable insulin therapy has in-

creased number of CVDs. Insulin has 
both proatherogenic and antiatherogen-
ic effects. We think that inappropriate 
insulin and chronic overdose of insulin 
can lead to detection of its pro athero-
genic characters. Therefore, the indica-
tion for the insulin therapy should be 
strictly documented. Since 2018, pa-
tients have been given metformin and 
SU for free in Georgia. DPP-4 inhibitor 
medication is much more concessionary 
nowadays.

P 28

The importance of lifestyle and 
treatment changes in diabetic 
 patients with CVD

Jashi I, Peshkova T, Abesadze I, Mamulaishvili L, 
Apetian E, Abashidze G; Batumi, Georgia

Rationale and objective: Patient N. M., 
Caucasian, male, age 53 years, type 2 
diabetes (T2DM), diabetes duration 
7 years. At diagnosis (2011): weight 
112 kg, height 179 cm, BMI 31 kg/
m2; weight reduction was recom-
mended. Six months weight loss and 
exercise attempts were unsuccess-
ful. Glycaemic control poor: HbA1c 
> 7.5 %, glyc aemic profile variations 
7.5 mmol/l – 9.5 mmol/l. Metformin 
1000 mg (1 tablet twice daily) was pre-
scribed. In 2016, percutaneous coro-
nary interventions with drug-eluting 
stents for acute myocardial infarction 
(AMI) were performed. At the hospital, 
insulin therapy was started (Actrapid 
and Insulatard). After discharge met-
formin (1000 mg twice daily) was 
added. Rosuvastatin (10 mg) was ini-
tiated, but stopped when he observed 
no positive results.
Methods: About a year ago he applied 
to our clinic: weight 121 kg, BMI 
33 kg/m2, latest HbA1c 9.5 %, C-peptide 
1.5 nmol/l, fasting blood glucose (BG) 
11.5 mmol/l, post-breakfast 2.8 mmol/l, 
pre-lunch 11.3 mmol/l, post-lunch 
4.9 mmol/l, pre-dinner 17 mmol/l, 
at bedtime 3.6 mmol/l. Lab tests: 
total cholesterol 221 mg/dl, LDL-C 
148 mg/dl, HDL-C 36 mg/dl, triglyc-
erides 268 mg/dl; crea tinine 98 mmol/l, 
eGFR 97.5 ml/min, Cockcroft-Gault 
145.2 ml/min, microalbuminuria 
20 < 30, glucosuria 50 mg/dl; sodium 
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141 mg/dl – normal, potassium 4.3 mg/
dl – normal; ALT 27 U/l; AST 39 U/l; 
ABP 130/85 mmHg, EF 43 %. Heart: 
left ventricular hypertrophy, hypokin-
ese of septum, periodically angina pec-
toris attack. Eye check normal. Foot 
check normal. Treatment: Actrapid 
32 IU/daily (3 injections), Insulatard 
18 IU/daily (2 injections), metformin 
1000 twice daily; perindopril/indapa-
mide (05/1.25/1 tablet/daily), Plavix 
75 mg/1 tablet.
Results: Diagnosis: uncontrolled 
T2DM (HbA1c > 9.5 %), obesity (BMI 
33 kg/m2), hyperlipidaemia (uncon-
trolled), hypertension, previous AMI. 
Treatment regimen/lifestyle were 
changed. Previously, patient received 
no dietary recommendations, he was 
currently obese. Patient realised that 
excessive carbohydrate intake influ-
ences his glucose control and agreed 
to improve eating habits and to walk 
15 – 20 minutes twice a day. Patient was 
on combination therapy (metformin 
and insulins). As patient had hypoglyc-
aemia episodes and pronounced glyc-
aemic variability and his body weight 
increased, it was decided to withdraw 
fast-acting insulin and replace inter-
mediate-acting insulin with insulin 
glargine – long-acting insulin an-
alogue (26 U/in the evening). Two 
weeks later: BG – fasting: 11.3 mmol/l, 
post-breakfast 13.3 mmol/l, pre-lunch 
11.1 mmol/l, post-lunch 12.2 mmol/l, 
pre-dinner 9.2 mmol/l, at bedtime 
10.5 mmol/l. Dapagliflozin (10 mg/once 
daily/2 pm) was initiated. Two months: 
BG – fasting 6.2 mmol/l, post-break-
fast 6.3 mmol/l, pre-lunch 6.8 mmol/l, 
post-lunch 6.3 mmol/l, pre-dinner 
7.5 mmol/l, at bedtime 6.0 mmol/l; 
HbA1c 8,7 %; glucosuria 1000 mg/
dl; ketone bodies negative. Insulin 
dose decreased to 22 U. Glycaemic 
profile and other parameters showed 
positive dynamics, insulin dose was 
further reduced to 16 U. Six months: 
BG – fasting 6.2 mmol/l, post-break-
fast 5.6 mmol/l, pre-lunch 6.8 mmol/l, 
post-lunch 6.3 mmol/l, pre-dinner 
5.8 mmol/l, at bedtime 6.0 mmol/l; 
HbA1c 7,1 %; glucosuria 500 mg/dl; 
ketone bodies negative.
Conclusion: Patient feels better. HbA1c 
decreased by 2.4 %. Glycaemic targets 
are reached. His weight decreased by 

16 kg. No complains on cardiac pain; 
EF 49 %. Combination therapy with 
long-acting insulin and dapagliflozin 
shows to be effective in patients with 
T2DM and documented CVD.

P 29

Low metformin dose and its 
 therapeutic serum concentration in 
prediabetes

Sutkowska E, Fortuna P, Wiśniewski J, Sutkowska K, 
Hodurek P, Kałuża B; Smolec, Poland

Rationale and objectives: When pre-
scribing the lowest dosage of metfor min 
(3 x 500 mg) to patients with prediabe-
tes (pre-DM), we strongly believe that 
the drug reaches the therapeutic con-
centration and thus e. g. protects them 
from diabetes. To check the metfor min 
concentration, blood samples from 
healthy people or patients with type 2 
diabetes were analysed. The therapeutic 
concentration for metformin is not well 
defined, and based on few studies could 
be found as a range from 0.1 – 20.7 
(median 4.5) μmol/l, if kidney function 
is not disturbed, for the median drug 
dose of 1500 mg/day. Aim was if patients 
with pre-DM reach the therapeutic con-
centration of the metformin after 6 and 
15 weeks of the therapy of 1500 mg/day 
regimen.
Methods: To assess serum concentra-
tion of metformin, using liquid chro-
matography-mass spectrometry tech-
nique, in people with pre-DM and long-
term treatment random blood samples 
from 20 patients treated with regimen 
3 x 500 mg were taken at 6 and 15 weeks 
of the treatment. Analysis of the impact 
on BMI and patients’ weight of the met-
formin serum concentration was also 
done.
Results: The mean metformin concen-
tration was: 4.65 ± 2.41 μmol/l and 
5.41 ± 3.44 μmol/l (p = 0.27); median: 
4.4 (1.5 – 9.5) and 4.75 (1.2 – 15.1) after 
6 and 15 weeks of the treatment, re-
spectively. There was a positive corre-
lation between the body mass (but not 
BMI), and the serum concentration of 
metformin in 15th week of the therapy 
(R Spearman 0.45, p = 0.04).
Conclusion: 1. All patients reached the 
proposed therapeutic concentration 

after only 6 weeks of therapy. 2. None of 
the patients with prediabetes who used 
1500 mg/day of the metformin reached 
the concentration of the drug upper the 
therapeutic limit, assigned to patients 
with diabetes in previous studies. 3. To 
define if the obtained concentration is 
beneficial to the patients with predia-
betes, there is a clinical effect and thus 
could be constituted as a therapeutic 
concentration. Plasma glucose and other 
parameters describing patients’ meta-
bolic status should be assessed as effec-
tiveness biomarkers. 4. Longer duration 
of the treatment can have an impact on 
the correlation between body mass and 
metformin serum concentration.

Grant: ST.C310.17.009 from Wroclaw 
Medical University
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A pilot study on the cardiac effects 
of low-dose empagliflozin in STZ-
induced diabetic rats

Yesilyurt ZE, Karaomerlioglu I, Erdogan BR, 
Ozturk G, Michel MC, Arioglu-Inan E; Ankara, 
Turkey

Rationale and objective: Long term dia-
betes causes cardiac dysfunction. The 
EMPA-REG Outcome trial has demon-
strated that empagliflozin, a sodium-glu-
cose cotransporter-2 inhibitor, decreased 
major cardiovascular events and death 
from any cause in type 2 diabetic pa-
tients compared to placebo. Its bene-
ficial effects on cardiac structure and 
function have been reported in diabetic 
animal models. Thus, we aimed to in-
vestigate the effects of empagliflozin on 
cardiac function in streptozotocin (STZ) 
diabetic rats.
Methods: 11 – 12 week old male Sprague 
Dawley rats were randomly divided into 
4 groups; control (C, n = 7), diabetic (D, 
n = 7), empagliflozin-treated control 
(CE, n = 6), empagliflozin-treated dia-
betic (DE, n = 9). Diabetes was induced 
by STZ injection (40 mg/kg, i. p.). After 
12 – 16 weeks, some of the diabetic and 
control rats were treated with empagli-
flozin (10 mg/kg/day, oral gavage, once 
daily). Pressure-volume (PV) loop ana-
lysis and papillary muscle experiments 
were done after 8 weeks of empagliflo-
zin treatment.
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Results: STZ injection resulted in de-
creased body weight and increased 
blood glucose level, as expected. 
Although empagliflozin lowered 
glucose levels in dia betic rats (C, 
95 ± 3; D, 466 ± 72; CE, 95 ± 5; DE, 
188 ± 60 mg/dl), it did not improve 
weight loss (C, 428 ± 20; D, 346 ± 23; 
CE, 410 ± 24; DE, 345 ± 41 g). PV loop 
analysis demonstrated that most of the 
in vivo hemodynamic parameters were 
impaired in group D. Empagliflozin 
slightly increased end systolic pres-
sure (ESP) and rate of relaxation (−
dp/dt) (ESP; C, 107.00 ± 6.53; D, 
87.13 ± 15.79 *; CE, 104.00 ± 5.92; 
DE, 96.74 ± 16.52; −dp/dt; C, 
−5 972 ± 833; D, −3 936 ± 722 ***; 
CE, −5 473 ± 399; DE, −4 532 ± 999 *, 
* P < 0.05 C vs. D). It did not improve 
decreased rate of contraction (+dp/
dt) or increased isovolumic relax-
ation constant (Tau) (+dp/dt; C, 
6 790 ± 655; D, 4 771 ± 669 ***; CE, 
6 472 ± 398; DE, 5 276 ± 674 ***; Tau 
logistic; C, 18.5 ± 1.2; D, 22.3 ± 3.0 **; 
CE, 19.5 ± 1.3; DE, 22.2 ± 0.9 **, 
** P < 0.01, *** P < 0.001 C vs. D). 
End diastolic pressure (EDP), ejection 
fraction (EF), end diastolic volume 
index (EDVI), end systolic volume 
index (ESVI) did not differ between 
the groups (EDP; C, 10.5 ± 2.1; D, 
8.4 ± 2.6; CE, 9.9 ± 3.5; DE, 9.7 ± 1.7; 
EF; C, 49.8 ± 7.4; D, 45.7 ± 5.2; CE, 
55.9 ± 3.2; DE, 51.5 ± 4.7; EDVI; C, 
0.9 ± 0.1; D, 1.1 ± 0.2; CE, 0.9 ± 0.2; 
DE, 1.1 ± 0.2; ESVI; C, 0.5 ± 0.1; D, 
0.6 ± 0.1; CE, 0.4 ± 0.1; DE, 0.6 ± 0.1, 
n. s.). Preload independent parameters 
were also not changed in diabetic or 
treated groups (PRSW; C, 53.2 ± 8.1; 
D, 57.1 ± 9.6; CE, 57.7 ± 10.7; DE, 
52.9 ± 6.3; ESPVR; C, 0.3 ± 0.1; 
D, 0.3 ± 0.1; CE, 0.3 ± 0.2; DE, 
0.3 ± 0.1; EDPVR; C, 0.005 ± 0.003; 
D, 0.008 ± 0.005; CE, 0.006 ± 0.003; 
DE, 0.008 ± 0.006, n. s.). Isoprenaline-
induced beta adrenergic responsive-
ness was reduced in group D to some 
extent, however it was not statistically 
significant (C, 192 ± 40; D, 170 ± 30; 
CE, 200 ± 40; DE, 158 ± 20, n. s.).
Conclusion: Our results show that 
low-dose empagliflozin improved 
blood glucose level in STZ diabetic 
rats. However, the drug was ineffec-
tive on improving cardiac impairment. 

This could be related to the treatment 
dose as other studies have also demon-
strated that the beneficial effects of 
empagliflo zin is more obvious with 
higher doses. Thus, new studies with 
a higher dose of empagliflozin could 
help to clarify its cardiac benefits in 
STZ diabetic rats.

P 31

Effects of DPP-4 inhibitors on the 
inflammation and macrophage 
M1-M2 polarisation

De Nigris V, Ceriello A, Iikima H; Barcelona, Spain

Rationale and objective: A critical com-
ponent of T2DM is chronic, low-grade 
inflammation (LGI); accumulating evi-
dence is being provided regarding the 
role of LGI in the blood glucose control 
and development of diabetes-induced 
complications. Endothelial cells, macro-
phages and their interaction play a key 
role in LGI; macrophages have distinct 
functional phenotypes that range from a 
proinflammatory (M1) to an antiinflam-
matory phenotype (M2) and regulation 
of subtype is important for this phenom-
enon. DPP-4 inhibitors are used exten-
sively in clinical practice and have not 
only a glucose lowering effect but also 
antiinflammatory effects. Furthermore, 
in addition to high-glucose induced 
chronic inflammation in T2DM, DPP-4 
itself also induced inflammation, sug-
gesting a role of DPP-4 in LGI. However, 
drug-intrinsic differences among DPP-4 
inhibitors have been suggested and the 
mechanism of antiinflammatory effects 
remains to be unknown. The aim of the 
work was to characterise the antiinflam-
matory effect of DPP-4 inhibitors: we 
investigate the effect of the DPP-4 in-
hibitors teneligliptin and sitagliptin on 
inflammation and macro phage polari-
sation induced by high glucose and/or 
DPP-4.
Methods: The stably differentiated 
THP-1 cells by phorbol 12-myristate 
13-acetate (PMA) were treated with 
10 ng/ml LPS or 10 ng/ml IL-4 for 
2  hours for activation of M1 and 
M2 macrophage phenotype, respec-
tively, in the presence of DPP-4 (0.1, 
0.2, and 0.5 μg/ml) and/or teneliglip-
tin/sita gliptin at 3.0 μmol/l. To test the 

effects of DPP-4 inhibitors on endothe-
lial inflammation and macro phage 
polarisation induced by high glucose 
conditions, HUVEC or co-culture of 
HUVEC and differentiated THP-1 cells 
were exposed to three different experi-
mental glucose conditions: continuous 
normal glucose (NG), continuous high 
glucose (HG), and metabolic memory 
(HM, continuous HG, followed by 
NG). Teneligliptin and/or sitagliptin 
added directly to the culture medium 
at 3.0 μmol/l every 24 hours and the 
expression of inflammatory cytokine 
and adhesion molecules or activation 
of M1 and M2 macrophage phenotype 
were evaluated.
Results: Exposure of macrophages 
to different concentrations of DPP-4 
increased mRNA expression for M1 
markers and reduced mRNA expres-
sion of M2 markers upon stimulating 
with the LPS and IL-4, respectively. 
ROS production was also induced by 
both stimulants. Teneligliptin reduced 
the macro phage M1 polarisation and 
induced M2 polarisation, reducing 
ROS production, but not sitagliptin at 
the same dose. The HUVEC exposed to 
HG and HM induced inflammatory cy-
tokine and adhesion molecules such as 
TNF-α, IL-6 and VCAM-1 compared 
to NG conditions. Treatment with 
teneligliptin, but not with sitagliptin, 
ameliorated these inductions. In the 
macrophage-EC co-culture model, HG 
and HM conditions induced M1 mac-
rophage polarisation compared to NG. 
Teneligliptin suppressed M1-polarised 
activation and induced M2-polarised 
activation in this co-culture model. 
Teneligliptin also restored eNOS ex-
pression in this model. To investigate 
the role of eNOS in macro phage po-
larisation, we introduced siRNA of 
eNOS to EC and found that induc-
tion of M1 markers was enhanced in 
eNOS depleted HUVEC, suggesting 
the eNOS signaling is required for po-
larisation from M1 to M2 macro phage 
population.
Conclusion: In conclusion, we provided 
the first evidence that the DPP-4 inhi-
bitor teneligliptin can promote a switch 
from M1 toward M2 polarisation, 
probably by enhancing eNOS expres-
sion, and attenuating hyperglycaemia- 
induced inflammation in endothelium.
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Changes in β-adrenoceptor mediated  
responses and protein expression in 
dapagliflozin treated HFD and low 
dose STZ diabetic rat heart

Karaomerlioglu I, Yesilyurt ZE, Erdogan RB, Kayki-
Mutlu G, Muderrisoglu AE, Mehli Altan V; Ankara, 
Turkey

Rationale and objective: DECLARE-
TIMI 58 trial has demonstrated that 
the use of dapagliflozin, a sodium-glu-
cose cotransporter-2 inhibitor (SGLT2i), 
reduces CV outcomes in patients with 
type 2 diabetes mellitus (T2DM), in-
cluding mortality and hospitalisation 
due to heart failure. However, the exact 
mechanism how dapagliflozin decreases 
CV outcomes has not been completely 
understood. Recently, we have found 
that dapagliflozin treatment improved 
beta 1 adrenoceptor (β1-AR) contrac-
tile responses and the maximal rate of 
contraction in diabetic rats. However, 
this did not affect most of the in vivo 
basal hemodynamic parameters. In this 
study, we aimed to explore the effects of 
dapagliflozin on β-AR mediated cardiac 
contractility and expression of intracel-
lular Ca2+-regulatory proteins.
Methods: 6-week-old male Sprague 
Dawley rats were divided into 
4 groups: control (C, n = 7), dapag-
liflozin-treated control (CT, n = 7), 
diabetic (D, n = 6), and dapaglifloz-
in-treated diabetic group (DT, n = 6). 
Diabetes was induced by high-fat diet 
(35 % fat w/w) and low dose strepto-
zotocin injection (25 mg/kg, i. p.). Some 
of the diabetic and control rats were 
treated with dapagliflozin (1 mg/kg/
day, orally) for 12 – 15 weeks. After 
the treatment, β-AR mediated posi-
tive inotropic effect was evaluated on 
papillary muscle preparation by using 
fenoterol (0,1 nM – 10 µM) and nor-
epinephrine (0,1 nM – 10 µM) in the 
presence of prazosin (1 µM) and desip-
ramin (10 µM). The expression of sar-
coplasmic reticulum Ca2+-ATPase 2a 
(SERCA2a), phospholamban (PLN), 
phosphorylated PLN (p-PLN) and 
glucose-regulated protein 78 kDa 
(GRP78) were determined by western 
blot experiments using left ventricular 
cardiac tissue. Quantitative analysis of 
blots was performed using ImageJ. All 

data analysed using GraphPad Prism 
(8.2.0) and expressed as means ± SD. 
Multiple comparisons were performed 
using one-way ANOVA followed by 
Bonferroni post-hoc test and p < 0.05 
was considered for significance.
Results: Blood glucose levels were sig-
nificantly higher in D compared to C. 
Dapagliflozin treatment restored blood 
glucose levels (C: 111 ± 6, CT: 104 ± 10, 
D: 400 ± 95, DT: 173 ± 18 mg/dl). The 
fenoterol mediated positive inotropic 
effect tended to be higher in D vs. C, 
but it was not found statistically signif-
icant (C: 71.8 ± 29.0, CT: 83.0 ± 61.9, 
D: 137.1 ± 73.4, DT: 112.6 ± 28.4). 
Similarly, there was no significant dif-
ference in norepine phrine-mediated 
contractility between the groups 
(C: 81.2 ± 31.5, CT: 91.0 ± 55.3, D: 
118.6 ± 40.9, DT: 118.9 ± 62.0). In addi-
tion, there are no significant changes in 
protein expression of GRP78, SERCA2a 
and p-PLN/PLN (GRP78: C: 100 ± 13, 
CT: 104 ± 24, D: 117 ± 13, DT: 103 ± 11; 
SERCA2a: C: 100 ± 17, CT: 84 ± 13, D: 
85 ± 13, DT: 81 ± 12; p-PLN/PLN: C: 
100 ± 35, CT: 93 ± 12, D: 91 ± 21, DT: 
82 ± 18). SERCA2a/PLN ratio, on the 
other hand, was decreased in D and DT 
(SERCA2a/PLN: C: 100 ± 6, CT: 89 ± 13, 
D: 81 ± 15, DT: 82 ± 8; p < 0.05 D and DT 
vs. C and CT).
Conclusion: Our results indicate that 
dapagliflozin treatment significantly at-
tenuated blood glucose level. Despite 
of a slight increase in β1- and β2-AR- 
mediated inotropic responses in diabe-
tes, there was no significant difference 
between the groups. Moreover, dapa-
gli flozin treatment did not alter neither 
fenoterol- nor norepinephrine-medi-
ated responses. Supporting the func-
tional data, the expression of intracel-
lular Ca2+-regulatory proteins GRP78, 
SERCA2a and p-PLN/PLN was not 
changed in diabetic or treated groups. 
However, SERCA2a/PLN ratio was de-
creased in diabetic groups, while dapa-
gli flozin treatment did not change this 
ratio.

Grant: This research was supported 
by The Scientific and Technological 
Research Council of Turkey (TUBITAK 
[SBAG-115S564]) and Ankara 
University (BAP-16L0237006, BAP-
17B0237003).

PS 6: Glycaemic variability, 
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Hypoglycaemia leads to delayed in-
crease in platelet and  coagulation 
activation markers in subjects with 
type 2 diabetes – results from a step-
wise hypoglycaemic clamp study

Aberer F, Pferschy PN, Tripolt NJ, Sourij C, 
Obermayer A, Prüller F, Novak E, Reitbauer P, 
Kojzar H, Prietl B, Kofler S, Brunner M, Svehlikova E, 
Stojakovic T, Scharnagl H, Oulhaj A, Aziz F, Riedl R,  
Sourij H; Graz, Austria

Rationale and objective: Many studies 
exploring the impact of intensive glucose 
control on different cardiovascular out-
comes have failed to demonstrate bene-
ficial effects and hypoglycaemia is dis-
cussed as a potential reason for the lack 
of benefit. Experimental data investi-
gating the effect of hypoglycaemia on 
platelet and coagulation activation in 
type 2 diabetes are limited. The purpose 
of this study was to determine acute and 
prolonged effects of clamp induced hy-
poglycaemia on markers of platelet ac-
tivity and coagulation.
Methods: This monocentric, open, single- 
arm, mechanistic trial included 14 sub-
jects with established type 2 dia be tes 
(10 male and 4 female, age 55 ± 7 years, 
HbA1c 51 ± 7 mmol/mol, dia betes dura-
tion 5 ± 4 years) on metformin monother-
apy. A stepwise hyperinsulinaemic-hypo-
glycaemic clamp (3.5 and 2.5 mmol/l, for 
30 minutes, respectively) was performed, 
aiming to investigate parameters of plate-
let and coagulation activity during prede-
fined plateaus of hypoglycaemia as well 
as 1 day and 7 days later.
Results: While platelet activation assessed 
by light transmittance aggregometry did 
not significantly increase following a hy-
poglycaemic clamp, flow cytometry based 
platelet activation showed a platelet acti-
vation induced by hypoglycaemia, demon-
strating a significant increase 24 hours 
(PAC1CD62Ppos, PAC1CD63Ppos 
and PAC1CD62PCD63pos p < 0.01) 
compared to baseline, and 7  days 
after the hypoglycaemic clamp 
(p < 0.001 for PAC1CD63Ppos, 
p < 0.01 for PAC1CD62Ppos and 
PAC1CD62PCD63pos) in compari-
son to baseline. In addition, coagula-
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tion markers like fibrinogen, D-Dimer, 
PAI-1, von Willebrand Factor activity, 
and factor VIII were also significantly 
increased, an effect that was most pro-
nounced 24 hours after the hypoglyc-
aemic clamp.
Conclusion: One single event of insulin 
induced hypoglycaemia led to an in-
crease in markers of platelet activation 
and coagulation in subjects with early 
stages of type 2 diabetes on metfor-
min therapy, however, the activation 
occurred with a delay and was evident 
24 hours and 7 days after the actual 
hypoglycaemia.

Grant: This study was supported in part 
by a research grant from the Investigator 
Initiated Studies Program of Merck 
Sharp and Dohme Corp. The opinions 
expressed in this paper are those of the 
authors and do not necessarily represent 
those of Merck Sharp and Dohme Corp.
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Identifying the  phenotypic deter-
minants of the cellular “glucose 
 variability”

La Sala L, Capitanio D, De Silvestre D, de Candia P, 
Prattichizzo F, De Nigris V, Tagliabue E, Gelfi C, 
Ceriello A; Milan, Italy

Rationale and objective: In subjects with 
diabetes, both type 1 (T1D) and type 2 
(T2D), one of the main contributors to 
the risk to develop short- and long-term 
complications is identified with the gly-
caemic variability (GV), a complex phe-
nomenon in which the daily oscillations 
of glucose might be worse than stable hy-
perglycaemia. Although several studies 
showed that deleterious mechanisms 
attributable to GV are due to increas-
ing DNA double-strand breaks, apop-
tosis, induction of some regulatory mi-
cro-RNAs, as well as the over- generation 
of reactive oxygen species, the character-
istic GV phenotype is scarcely defined. 
The aim of this study is to define a global 
landscape about the regulation of the 
major proteins differentially expressed 
in a cellular model of GV and the role 
of microRNAs driving the activation of 
certain molecular pathways during the 
in-vitro long-term exposures.
Methods: HUVECs were cultured in 
i) NG, normal glucose (5 mmol/l), ii) OG, 

oscillating glucose (5 – 25 mmol/l) and 
iii) HG, high glucose (25 mmol/l) for 
21 days and subjected to 1) proteom-
ic analyses (2-DE coupled with matrix- 
assisted laser desorption ionisation-time 
of flight mass spectrometry [MALDI-
TOF/TOF MS]), and 2) miRNA profiling. 
Univariate analysis and Pearson correla-
tion analyses were performed by SAS soft-
ware between proteome and miRNome 
datasets. Annotated pathways linked to 
proteins found in NG, OG and HG phe-
notype was obtained by KEGG databases.
Results: Our preliminary data showed 
89 proteins and a subgroup of miRNAs 
significantly expressed (p < 0.05) in the 
aforementioned conditions. The correla-
tions intragroup identified specific pro-
tein-protein interaction, suggesting an 
important role in defining the GV pheno-
types. We also found, by univariate cor-
relation that occurred different protein 
associations in the group of OG than 
those observed in the group of NG and 
HG, suggesting a unique and distinct phe-
notype regulated by OG. The annotated 
pathways for the proteins significantly 
found in NG are linked to “carbon me-
tabolism”, “glycolysis”, “superpathway 
of conversion of glucose to acetyl CoA 
and entry into the TCA cycle”, “glucone-
ogenesis”, “26S proteasome” and others. 
In OG, the most relevant biological pro-
cesses and their co-expression are related 
with “regulation of insulin growth factor 
(IGF) activity”, “protein processing in 
endoplasmic reticulum (ER)”, “catal-
ysis” and many other. miRNA profil-
ing revealed 5 differentially expressed 
miRs ( miR-146a-5p, miR-155, let-7d, 
 miR-125a-5p and  miR-331) between 
OG and HG.
Conclusion: These data could provide 
novel clues about the use of novel deter-
minants for defining glucose variability.
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Novel use of abaloparatide to 
augment spinal fusion in patient 
undergoing cervico-thoracic revi-
sion surgery after failed fusion

Parikh S, Sharma A, Lubitz S; New Brunswick, 
United States of America

Rationale and objective: To present a 
case of using abaloparatide (PTHrP 1-34 

analogue) to promote spinal fusion s/p 
revision cervical corpectomy, anterior 
cervical plate fixation and posterior cer-
vico-thoracic fusion in a patient with 
history of cervical pain/radiculopathy 
and instability s/p multiple cervical op-
erations with non-union.
Case presentation: A 66-year-old female 
with a medical history of multiple scle-
rosis, obesity, depression, and hypothy-
roidism was undergoing neurosurgical 
evaluation for cervical spinal stenosis 
causing neck pain. She additionally re-
ported radicular sensory and motor defi-
cits and ataxia. The patient underwent 
an anterior cervical discectomy and 
fusion in February 2018 for her symp-
toms. Her neck pain and radiculopathy 
were initially alleviated by the surgery 
but eventually she suffered non-union. 
She underwent a cervical corpectomy 
(C5 – C7) in August 2018 which also 
failed followed by redo cervical corpec-
tomy and posterior fusion. Her clinical 
symptoms improved briefly before pro-
gressively worsening and now includ-
ed dysphagia and inability to keep her 
head upright.
She presented to our facility in 
November 2018 for further evaluation 
where initial work up showed unsta-
ble cervical spine along with displaced 
and loosened hardware in the cervical 
region including a corpectomy cage 
pressing up against the esophagus. She 
underwent a revision C4 – C7 anterior 
cervical corpectomy anterior fixation 
of cervical plate C4 – T1 and posterior 
cervico-thoracic fusion. Post procedure 
she was seen by our endocrine service 
inhouse and evaluated for any under-
lying metabolic bone disease. Initial 
work excluded common endocrine eti-
ologies like hyperthyroidism, hyper para-
thyroidism and Vitamin D deficiency.  
She had no personal or family history 
of metabolic bone disease, no history of 
long term steroid usage, and no bone 
density scan prior to her surgeries. As 
per discussion with the neurosurgery 
team, a decision was made to pursue an-
abolic osteoporosis treatment to attempt 
to augment spinal fusion and healing 
post procedure.
The patient had her surgery on January 
24th, 2019. She was initiated on abalopa-
ratide 80 μg SQ daily 2 weeks post pro-
cedure. Lab work since starting anabolic 
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therapy is pending but increase in bone 
turnover markers is expected. Cervical 
CT scan imaging in April 2019 showed 
postsurgical cervico-thoracic fusion with 
instrumentation and hardware in appro-
priate place.
Discussion: Abaloparatide is a 34 amino 
acid synthetic analogue of parathyroid 
hormone-related peptide (PTHrP) which 
works by selectively activating PTH1 re-
ceptor found on osteoblasts. Currently 
anabolic therapies (including teripara-
tide) are only FDA approved for treat-
ment of osteoporosis but there is re-
ported off label use in cases of spinal 
fusions, arthroplasty and fracture 
healing. Studies have shown that pres-
ence of PTH and PTHrP are necessary 
for fracture healing. Animal studies have 
also shown that intermittent PTH pro-
motes spinal fusion. The role of PTHrP 
and its exact mechanism of action in 
fracture healing remains less well un-
derstood. This case represents a novel 
use for abaloparatide to augment spinal 
fusion in a human clinical model.
Conclusion: The use of anabolic thera-
pies like abaloparatide should be con-
sidered in patients undergoing spinal 
fusion surgery at high risk for non- union 
or undergoing revision surgery for failed 
fusion.
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Nivolumab-induced fulminant au-
toimmune diabetes presenting as 
diabetic ketoacidosis in a patient 
with melanoma

Parikh S, Asrar N, Ohri A; New Brunswick, United 
States of America

Rationale and objective: Anti PD-1 an-
tibody immunotherapies like nivolum-
ab and pembrolizumab are newer agents 
used in the treatment of melanoma and 
multiple other types of advanced cancers. 
Immune-mediated endocrino pathies trig-
gered by these drugs are increasingly re-
ported in literature and encountered by 
endocrinologists in their daily practice. 
Fulminant diabetes characterised by rapid 
autoimmune destruction of the pancreatic 
beta cells is a relatively rare (less than 1 % 
reported incidence with nivolumab) but a 
potentially lethal complication associated 
with anti PD-1 therapies.

Case presentation: A 44-year-old 
African American man with metastat-
ic melanoma was treated with nivolu-
mab for 3 months as second line therapy 
after disease progression on standard 
therapy. After receiving his third dose 
of nivolumab (doses q4 weeks), patient 
started complaining of gradually wors-
ening polyuria, polydipsia, dehydration 
and blurry vision prompting hospitali-
sation. The patient had no personal or 
family history of prior diabetes. His out-
patient glucose values on office visits 
1 month prior to hospitalisation were 
normal, 80 and 82 mg/dl. Admission 
labs showed significant hyperglycae-
mia with serum glucose of 938 mg/dl 
(nl 70 – 100 mg/dl), elevated anion gap 
of 24 mEq/l (nl 7 – 17 mEq/l), mild acid-
aemia with pH 7.35 (nl 7.32 – 7.45), ele-
vated serum osmolality at 335 mOsm/kg 
(nl 281 – 304 mOsm/kg), ketonuria and 
glucosuria. HbA1c at the time was 9.1 % 
(nl 3.1 – 6.5 %). A diagnosis of diabetic 
ketoacidosis was made, and the patient 
was admitted to the medical ICU for 
intravenous fluids and insulin therapy. 
Additional work up showed undetect-
able levels of C-peptide when blood 
glucose was 215 mg/dl. The patient was 
tested positive for islet cell antibodies 
and had undetectable titers of anti-GAD 
antibodies. The patient was medical-
ly stabilised and eventually discharged 
home on a basal-bolus insulin regimen.
Conclusion: Our patient is a rare case 
of nivolumab-induced autoimmune dia-
be tes, clinically significant for the rapid 
onset and profound nature of DKA on 
presentation. The use of anti PD-1 im-
munotherapies like nivolumab is likely 
to become ubiquitous soon given their 
efficacy in treating advanced cancers. 
Clinicians should be aware and educated 
about monitoring for the potential endo-
crinopathies including fulminant auto-
immune diabetes caused by these drugs.
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Weight loss can be really 
 disturbing, both for the patient and 
the  clinician

Zaidi MS, Al-Rubeaan K; Riyadh, Saudi Arabia

Rationale and objective: Diabetes has 
been associated with heart failure 

without hypertension and coronary 
artery disease, which is being termed 
as diabetic cardiomyopathy. Our patient 
had both systolic and diastolic ventricu-
lar dysfunction. He developed profound 
weight loss and had normal coronaries 
on evaluation.
Case presentation: A 76-year-old Saudi 
gentleman with type 2 DM for 20 years, 
dilated cardiomyopathy for ≥ 6 years, 
was admitted between 1st – 20th April, 
2017 for the management of decom-
pensated biventricular failure. In 2016 
he was admitted for the work up of pro-
found weight loss of 14 kg in the preced-
ing 6 months. Appetite was normal. He 
was on strict diet and regular, daily ex-
ercise.
Systemic review: Early satiety after 
meals, chronic constipation, right ingui-
nal hernia, erectile dysfunction. NYHA 
Class I, shortness of breath (SOB) only 
(no orthopnea, paroxysmal nocturnal 
dyspnoea [PND]).
Past history: Pilonidal sinus excision 
30 years ago. He had normal coro-
nary angiogram in 2009 and had de-
clined the option of biventricular ICD 
then. Cataract extraction left 5 years 
ago, ischaemia right upper limb during 
Ramadan, 1436H.
Family history: unremarkable.
He was a non-smoker with no addic-
tions or allergies.
He was on metformin 750 mg and furo-
semide, both twice daily, and on daily 
gliclazide 120 mg/d, sitagliptin 100 mg/d, 
acetylsalicylic acid 81 mg, carvedilol 
25 mg, enalapril 10 mg/d, spironolac-
tone 25 mg, simvastatin 10 mg and ome-
prazole 20 mg.
Elderly man of medium height and 
built, well oriented and co-operative. 
Vitals – blood pressure 110/74 mmHg, 
pulse 70/min, regular, respiratory rate 
20/min, temperature 37 °C, O2 sat 96 % 
on room air. Weight 81.8 kg. No pallor, 
jaundice, cyanosis, clubbing, muscle 
wasting or lymphadenopathy. Moderate 
bilateral pitting edema at ankles and 
lower calves. Jugular venous pressure 
(JVP) raised up to earlobes. Thyroid 
not enlarged. Cardiorespiratory S1 and 
S2 with S3 gallop. NVB with bilater-
al fine basal crepts. Abdomen: soft, 
non-tender, non-pulsatile hepatomeg-
aly (span – 19 cm in medioclavicular 
line). Hepatojugular reflux and no 
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other viceromegaly. Abdominal girth 
127 cm. Shifting dullness and PR exam 
normal. Right direct inguinal hernia 
and neurology: non-focal exam. Eye 
exam: Left moderate non-prolifera-
tive diabetic retinopathy. No macular 
edema.
CBC (Hb% 10 g/l (MCV 73.1 fl), PLTs 
243 000/cumm) ESR 20 mm/1st  h. 
Renal functions normal apart from 
serum creatinine 121 μmol/l. LFTs, 
TFTs bone profile and lipids-normal. 
Ferritin 29 μg/l, BNP 6 661 pg/ml. 
HbA1c 11.7 %. PSA 0.69 μg/l. ECG-
LAD, LBBB and poor R wave progres-
sion. CXR enlarged cardiac shadow 
and bilateral redistribution of upper 
lobe pulmonary vessels and degener-
ative spinal changes. Echocardiogram 
– severely dilated LV and severe global 
LV systolic dysfunction and severe di-
astolic dysfunction. EF – 15 – 20 %. 
Moderate RV systolic dysfunction and 
mild RVH. Mild functional MR. Mild 
to moderate functional TR. Severe pul-
monary HTN (PAP 65 – 70 mmHg). 
Autonomic study – positive. USG 
whole abdomen – hepatomegaly 
(17.1 cm). No focal lesion. Prominent 
hepatic veins and IVC, associated 
and small pocket of sub-hepatic free 
fluid. Homogeneous, parenchymal 
hepatic echotexture. Thickened GB. 
No stones. Both kidneys normal and 
having one right medullary and two 
left cortical cysts. Urinary bladder 
normal. Prostate 14.3 ml and a post-
void volume of 18.4 ml. Urine anal-
ysis normal. Stool OB X3-negative. 
Our patient was treated with fluid 
restriction, O2, diuretics, antibiotics 
along with the previous medication. 
His vitals, O2 sat, weight, abdomi-
nal girth, I/O and serum glucose were 
closely monitored. His medication was 
optimised and he was referred to the 
heart failure clinic in another hospital.
Conclusion: One should be aware of 
the possibility of diabetic cardiomy-
opathy in people with diabetes and 
heart failure. This can also manifest 
with cardiac cachexia, as happened 
with our patient.
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A man with diabetes and palpita-
tions

Zaidi MS, Al-Rubeaan K; Riyadh, Saudi Arabia

Rationale and objective: Diabetes is 
known to be a coronary artery disease 
equivalent and so the mainstays of 
treatment in this condition are optimal 
glycaemic control and addressing risk 
factors for ischaemic heart disease. We 
present a case having subtle cardiac 
symptoms, who was ultimately dia-
gnosed to have ventricular arrhythmia 
with non-ischaemic heart failure.
Case presentation: A 59-year-old Saudi 
gentleman had routinely visited the 
preventive cardiology clinic with mild 
dyspnea on alighting 30 – 40 flight of 
stairs (NYHA Grade I) and palpitations. 
He had had type 2 diabetes for 17 years, 
hypertension, hypogonadotrophic hy-
pogonadism, benign prostatic hyper-
plasia, dyslipidaemia, obstructive sleep 
apnea and previous history of lumbar 
disc prolapse. He had a history of un-
documented arrhythmia, 4 years back, 
which had settled without any treatment. 
There was no associated chest discom-
fort, orthopnea or paroxysmal nocturnal 
dyspnea. Rest of the systemic review and 
the family history were unremarkable.
He had been on glimepiride (6 mg/d), si-
tagliptin-metformin combination twice 
daily (50/1 g), insulin glargine (14 units 
[PM] daily), bisoprolol (5 mg/d), valsartan 
(80 mg/d), amlodipine (5 mg/d), and sim-
vastatin (20 mg HS). The patient was on 
regular continuous positive airway pres-
sure (CPAP) machine for the sleep apnea.
On exam our patient was fully alert 
and was not distressed. Blood pressure 
130/68 mmHg, pulse 42/min, small 
volume with intermittent missed beats. 
respiratory rate 20/min, O2 sat 96 % at 
room air. He had flushed facies with 
bilateral peri-orbital edema. Apart from 
mild, bilateral, pitting ankle edema, 
pallor, cyanosis, jaundice, clubbing, 
lymphadenopathy were absent. Jugular 
venous pressure (JVP) was not raised. 
Cardiovascular exam: Muffled S1, S2 in-
terspersed with ectopic beats. No gallop, 
murmurs or basal crepitation. Rest of 
the systemic exam was normal.
Results: The biochemical workup re-
vealed normal blood cell counts, hemo-

globin (15 g/dl), renal, liver, and thyroid 
functions. His HbA1c was 8.4 % (< 7), 
PSA 1.33 μg/l (0 – 4), serum total tes-
tosterone 3.89 nmol/l (9.9 – 27.8), LH 
3 U/l (1.7 – 8.6), FSH 3.2 U/l, prolactin 
200.6 mU/l (86 – 324).
The electrocardiogram showed a sinus 
rhythm with a heart rate of 66/min. 
There was right bundle branch block, 
left axis deviation, scattered prema-
ture atrial complexes with aberrant 
conduction vs. premature ventricular 
complexes. The patient’s last ultrasound 
abdomen had shown enlarged fatty liver, 
few renal cysts and an enlarged pros-
tate (96.2 ml) with a post-void volume 
of 47 ml.
The patient was immediately referred to 
a higher center for further cardiac assess-
ment and management. Subsequently, he 
visited the ER of a tertiary care, military 
hospital and was admitted. His echocar-
diogram showed depressed LV systolic 
function (EF 35 %). The coronary angi-
ography showed massive coronary ectasia 
and moderate non-obstructive coronary 
artery disease. Continuous Holter moni-
toring revealed frequent premature ven-
tricular contractions (PVCs), accounting 
for 31 % of total recorded beats, along 
with baseline sinus bradycardia. The 
PVCs did not show any improvement 
with beta-blockade therapy. The PVCs 
seemed to originate from the right ven-
tricular outflow tract. So, the consent for 
radio frequency ablation through 3-D 
mapping was obtained from the patient. 
The 3-D mapping demonstrated that the 
earliest activation site was in the mid pos-
terior part of right ventricular outflow 
tract. At that location the local ventricu-
lar activation during the PVC seeded the 
QRS on the surface ECG by approximate-
ly 42 ms. The paced mapping at that lo-
cation also showed a 99.3 % match. So 
the radiofrequency was delivered at the 
afore-mentioned activation site with an 
immediate elimination of the PVCs. The 
patient was safely discharged home on 
medical therapy. Bisoprolol was stopped.
Conclusion: All people having diabe-
tes with other co-morbidities need pe-
riodic surveillance for the development 
of coronary artery disease. At the same 
time the possibility of non-ischaemic 
car dio vascular problems e. g. arrhyth-
mias, non-ischaemic heart failure should 
not be ignored.
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