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DOES BETTER CARDIORESPIRATORY
FITNESS INCREAS THE CHANCE OF

A PARTIAL CLINICAL REMISSION
AMONG ADULTS WITH TYPE 1
DIABETES? THE EVIDENCE FROM THE
DIABIFIT STUDY (NCT04968171)

Justyna Flotyriska', Dariusz Naskret?,

Pawet Niedzwiecki?, Agata Grzelka-Wozniak?,

Anita Kaczmarek?, Aleksandra Pyped?,

Aleksandra Cieluch? Dorota Zozuliriska-Zidtkiewicz?,
Aleksandra Uruska?

'Department of Internal Medicine and Diabetology,
Doctoral School, Poznan University of Medical
Sciences, Poznan, Poland

’Department of Internal Medicine and Diabetology,
Poznan University of Medical Sciences, Poznan,
Poland

Introduction: An essential process affecting the
course of type 1 diabetes (DM]) is the appearance
and duration of clinical remission. There are many
factors that promote remission and influence pos-
itively the course of the disease. One of the most
important is physical activity. Maximal oxygen
capacity (VO,max) is an objective measure of the
body's aerobic capacity. To assess VO,max, oxygen
uptake should be measured directly during the ex-
ercise test. Evaluation of physical capacity in adults
with DMI and its relationship with the occurrence
of partial clinical remission (pCR) during two years
follow-up (DIABIFIT STUDY NCT04968171).

H1: The greater the physical capacity at the be-
ginning of DM, the greater the chance of remis-
sion.

Material and methods: Participants were re-
cruited during 2 years (2019-2021) and observed
from diagnosis. The inclusion criteria were: age
above 18 years old, newly diagnosed DM1 con-
firmed with antibodies, whereas the exclusion
criteria were: CRP > 5 mg/l, unstable hypo/hy-
perthyroidism (TSH beyond normal range), other
endocrinological disorders, contagious diseases,
renal or liver diseases, pregnancy, antineoplastic
therapy in less than 2 years and any psychologi-
cal or psychiatric disorder. Everyone was treated
with functional intensive insulin therapy from

the onset of diabetes. The pCR was assessed by
the following mathematical formula: HbA,. (%) +
[4 x insulin dose (U/kg/d)]. The result £ 9 indi-
cates pCR. VO,max was assessed between 6™ and
24" month of diabetes duration using an ergospi-
rometer (COSMED K5 System), during an exercise
test carried out on a cycloergometer (RAMP incre-
mental exercise test).

Results: The study group consisted of 32 adults
(4 women and 28 men) with DMI, aged 27 (22.0-
30.5) years and with Alc 6.9 (6.1-7.5) % - at the
time of the exercise test. People with pCR were
proved to have higher VO,max level (36.0 [33.0-
41.5] vs.30.9 [26.5-34.4] ml/min/kg, p = 0.009),
lower glucose level before exercise (134 [101-183]
vs. 210 [149-227] mg/dl, p = 0.020) and at the top
of exercise (140 [113-160] vs. 183 [145-227] mg/dl,
p = 0.044). Univariate and multivariate regres-
sion confirmed a significant association between
VO,max and presence of pCR, independent of age,
sex, BMIl and smoking (AOR 1.26 [1.05-1.52], 0.015).

Conclusions: The higher VO,max, the bigger
chance of partial clinical remission at two years of
type 1 diabetes. Therefore, the results presented in
this study confirmed the importance of physical
activity in promoting partial clinical remission.

Source of funding: Diabetes Poland Grant

®

Current Topics in Diabetes 2023 | Curr Top Diabet, 2023; 3 (2):135-196



XXIV SCIENTIFIC CONGRESS OF DIABETES POLAND 18-20 MAY 2023 | KATOWICE - ABSTRACTS

u2

METABOLIC PARAMETERS IN
PATIENTS WITH SUSPECTED REACTIVE
HYPOGLYCEMIA

Marianna Hall', Magdalena Walicka?
Mariusz Pariczyk?, Iwona Traczyk*

'Department of Internal Diseases, Endocrinology
and Diabetology, National Medical Institute of the
Ministry of Interior and Administration; Department
of Human Nutrition, Faculty of Health Sciences,
Medical University of Warsaw, Warsaw, Poland
2Department of Internal Diseases, Endocrinology
and Diabetology, National Medical Institute of the
Ministry of Interior and Administration; Department
of Human Epigenetics, Mossakowski Medical,
Warsaw, Poland; Research Institute Polish Academy
of Sciences

3Department of Education and Research in Health
Sciences, Faculty of Health Sciences, Medical
University of Warsaw, Warsaw, Poland

“Department of Human Nutrition, Faculty of Health
Sciences, Medical University of Warsaw, Warsaw,
Poland

Introduction: It remains unclear whether re-
active hypoglycemia is a disorder caused by met-
abolic disturbance or the result of inappropriate
eating habits. The diagnostic scheme for this dis-
order has also not been established. Evaluation of
metabolic parameters in patients admitted to the
hospital with suspected reactive hypoglycemia.

Material and methods: the study group (SG)
included non-diabetic individuals with symptoms
consistent with reactive hypoglycemia (n = 40).
The control group (CQ) included individuals with-
out hypoglycemic symptoms and any medical
history of metabolic disorders (n = 35). In both
groups, fasting glucose, fasting insulin, and lipid
profile were evaluated. A 75 g five-hour Oral Glu-
cose Tolerance Test (OGTT) with an assessment
of glucose and insulin was performed, and insu-
lin resistance was estimated using the Homeo-
static Model Assessment for Insulin Resistance
(HOMA-IR). In the SG, Mixed Meal Tolerance Test
(MMTT) was conducted.

Results: in OGTT in the SG 30% of patients
(n =12) had hypoglycemic symptoms (HS) and
glucose level < 55 mg/dl, 25% of patients (n = 10)
manifested hypoglycemic symptoms without sig-
nificant glucose decline, and in the CG 23% (n = 8)
had biochemical hypoglycemia without accompa-

nying clinical symptoms. In the SG, 43% (n = 17)
of patients reported HS during MMTT but none
had a glucose concentration < 55 mg/dl. Patients
from the SG with hypoglycemic symptoms and
biochemical hypoglycemia had lower HOMA-IR
(1.2 £0.5vs. 1.8 £0.8, p = 0.029), and lower insu-
lin value (22.7 £10.9 lU/ml vs. 43.4 £35.0 lU/ml, p <
0.001) at the second hour of OGTT compared to
the patients without HS or biochemical hypogly-
cemia. From the entire lipid profile, only the mean
total cholesterol value was significantly higher (p =
0.024) in the SG in comparison with the CG but did
not exceed the standard reference range.

Conclusions: No metabolic disturbances
have been observed in patients with hypoglyce-
mic symptoms and biochemical hypoglycemia in
OGTT. The glycemic decline in OGTT has not been
associated with hyperinsulinemia. Hypoglycemia in
the OGTT is an unreliable criterion in the diagnosis
of patients with symptoms of postprandial hypo-
glycemia.

Current Topics in Diabetes 2023 | Curr Top Diabet, 2023; 3 (2):135-196

®



XXIV SCIENTIFIC CONGRESS OF DIABETES POLAND 18-20 MAY 2023 | KATOWICE — ABSTRACTS

u3

CHARACTERISTICS, MORTALITY

AND CLINICAL OUTCOMES OF
HOSPITALIZED PATIENTS WITH
COVID-19 AND DIABETES -

A REFERENCE SINGLE-CENTER COHORT
STUDY FROM POLAND

Michat Kania', Konrad Mazur', Michat Terlecki?,
Barttomiej Matejko', Jerzy Hohendorff!,

Zlata Chaykivska? Mateusz Fiema3, Marianna Kopka3,
Matgorzata Kostrzycka?, Magdalena Wilk!,

Tomasz Klupa', Przemystaw Witek', Barbara Katra,
Marek Klocek?, Marek Rajzer? Maciej T. Matecki'

'Department of Metabolic Diseases and Diabetology,
Jagiellonian University Medical College, Krakow,
Poland

2Department of Cardiology, Interventional
Electrocardiology and Arterial Hypertension,
Jagiellonian University Medical College, Krakow,
Poland

3University Hospital in Krakow, Krakow, Poland

Introduction: By the end of January 2023,
COVID-19 was diagnosed in more than 6.4 million
people in Poland. Based on the previous studies,
it is estimated that 10-20% of these COVID-19 pa-
tients also suffer from diabetes. In the course of
COVID-19, diabetes has been recognized as a ma-
jor risk factor for its severity, an admission to the
intensive care unit and mortality. We evaluated
the characteristics and risk factors associated with
undesirable outcomes in diabetic patients (DPs)
hospitalized due to COVID-19.

Material and methods: The data analysis of pa-
tients admitted between March 62020 - May 31’
2021 to the University Hospital in Krakow (Poland),
a reference center for COVID-19, was performed.
The data was gathered from medical records.

Results: A total number of 5191 patients was
included, of which 2348 (45.2%) were women. Pa-
tients were at median age 64 (IQR 51-74) years,
1364 (26.3%) were DPs. DPs, compared to non-dia-
betics, were older (median age 70 years, IQR 62v77
vs. 62, IQR 47-72, p < 0.001) and had a similar gen-
der distribution. DPs were admitted to the ICU
more frequently (15.7% vs.11.0%, p < 0.001) and re-
quired mechanical ventilation more often (15.5%
vs. 11.3%, p < 0.001). DP group had a higher mor-
tality (26.2% vs. 15.7%, p < 0.001). In a multivariate
logistic regression, factors associated with a higher
risk of death were: age > 65 years, glycemia
> 10 mmol/l, higher CRP and D-dimer level,

pre-hospital insulin and loop diuretic use, pres-
ence of heart failure, and chronic kidney disease.
Factors contributing to lower mortality were
in-hospital use of statin, thiazide diuretic and cal-
cium channel blocker.

Conclusions: In this large COVID-19 cohort,
DPs constituted more than a quarter of hospital-
ized patients. Risk of death and other outcomes
compared to non-diabetics was higher in this
group. We identified a number of clinical, labora-
tory, and therapeutic variables associated with the
risk of hospital death in DPs.

®
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U4 Conclusions: This nationwide study confirmed
DIABETES AS A RISK FACTOR OF DEATH that diabetes was an independent risk of in-hos-
IN HOSPITALIZED COVID-19 PATIENTS pital death in the course of COVID-19. However,
- AN ANALYSIS OF A NATIONAL the relative risk differed across the age groups.

HOSPITALIZATION DATABASE FROM
POLAND, 2020

Michat Kania', Beata Kori2, Konrad Kaminski?,
Jerzy Hohendorff!, Przemystaw Witek!,
Tomasz Klupa', Maciej T. Matecki'

'Department of Metabolic Diseases and Diabetology,
Jagiellonian University Medical College, Krakow,
Poland

“National Health Fund, Department of Analysis and
Innovation, Warsaw, Poland

Introduction: Diabetes has been associated
with a higher risk of unfavourable outcomes and
poor prognosis in the course of COVID-19. There
are few analyses of datasets from the nationwide
level of COVID-19 patients. In this nationwide ret-
rospective study, we evaluated the risk of in-hos-
pital death attributed to diabetes in COVID-19
patients.

Material and methods: We analysed data from
discharge reports sent to the Polish National
Health Fund (Narodowy Fundusz Zdrowia, NFZ)
from 2020 of hospitalized COVID-19 patients.
Several multivariate logistic regression models
were used. In each model, in-hospital death was
estimated with explanatory variables. Models
were built either on the whole cohorts or cohorts
matched with propensity score matching (PSM).
They examined either main effects or included in-
teraction of diabetes with other variables.

Results: We included 174,621 patients with
COVID-19 hospitalized in the year 2020. Among
them, there were 40,168 diabetic patients (DPs),
and the proportion of DPs in this group was higher
than in the general population (23.0% vs. 9.5%, p <
0.001). Overall, 17,438 in-hospital deaths were re-
corded, and the mortality was higher among DPs
than non-diabetics (16.3% vs. 8.1%, p < 0.001). Mul-
tivariate logistic regressions showed that diabetes
was a risk factor of death, regardless of sex and
age. In the main effect analysis, odds of in-hospi-
tal death were higher by 28.3% for DPs than for
non-diabetic patients. Similarly, PSM analysis in-
cluding 101,578 patients, of whom 19,050 had dia-
betes, showed that the risk of death was higher in
DPs regardless of sex with odds higher by 34.9%.
The impact of diabetes differed among age groups
and was the highest for patients aged 60-69.

Current Topics in Diabetes 2023 | Curr Top Diabet, 2023; 3 (2):135-196 @
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GLUCOSE MONITORING INTENSITY,
GLYCEMIC CONTROL AND CLINICAL
OUTCOMES OF HOSPITALIZED
COVID-19 PATIENTS - A REFERENCE
SINGLE-CENTER COHORT STUDY FROM
POLAND

Michat Kania', Konrad Mazur? Zlata Chaykivska?,
Mateusz Fiema?, Marianna Kopka?,

Matgorzata Kostrzycka?, Magdalena Wilk',

Jerzy Hohendorff', Tomasz Klupa',

Przemystaw Witek!, Barbara Katra', Maciej T Matecki'

'Department of Metabolic Diseases and Diabetology,
Jagiellonian University Medical College, Krakow,
Poland

2University Hospital in Krakow, Krakow, Poland

Introduction: Hyperglycemia at admission was
earlier reported as a risk factor for in-hospital se-
vere course and death from COVID-19. We aimed
to describe the glucose monitoring intensity as
well as the association between glycemic control
and clinical outcomes in the hospitalized patients
with COVID-19.

Material and methods: We performed a retro-
spective analysis based on the medical record of
COVID-19 adult patients with diabetes hospital-
ized between March 6 - October 30° 2020 in the
University Hospital in Krakow, a tertiary reference
center.

Results: We analyzed data of 157 diabetic pa-
tients for whom blood glucose measurement
(BGM) data was available. Patients were on aver-
age 68.2 +11.8 years old. Women constituted 42.2%
(n = 68) of the group. There were 27 (17.2%) pa-
tients admitted to the ICU, 22 (14.0%) requiring
mechanical ventilation, and 26 (16.6%) who died.

The mean total number of BGMs for one pa-
tient during the hospitalization was 57.7 £47.1 and
mean number of BGMs per day was 1.9 *1.7. Pa-
tients treated with insulin in the period preceding
the hospitalization, as compared to those with no
history of pre-hospital insulin use, had higher the
in-hospital mean number of BGMs (3.6 2.7 vs. 2.3
+2.6; p < 0.001). In-hospital treatment with insu-
lin, mostly intensive insulin therapy, was associat-
ed with higher mean number of in-hospital BGMs
as compared to the rest of the group (3.5 +2.5 vs.
2.0 £2.39; p < 0.001). There were 9056 BGMs re-
corded over the period of 3494 patient-days (pds).
The number of BGMs > 250 mg/dl was 1001 (11.1%),

> 180 mg/dl - 2875 (31.7%) and 70-180 mg/dl -
5950 (65.7%). There were 534 pds (15.3%) with at
least 1 BGM > 250 mg/dl and 1194 pds (34.2%) with
at least 1 BGM > 180 mg/dl.

The mean in-hospital blood glucose (BG) was
159.1 £44.1 mg/dl. 23.5% of patients had mean
in-hospital BG > 180 mg/dl. Non-survivors had
higher in-hospital mean BG (196.7 +81.5 vs. 153.6
+50.0 mg/dl; p < 0.001), more recorded hyper-
glycemic BGMs > 250 mg/dl (5.0 £19.0 vs. 1 £8.0;
p = 0.009), and less recorded normoglycemic
BGMs (13.0 +35.0 vs. 32.0 £27.0, p < 0.001) as com-
pared to survivors.

Conclusions: Among hospitalized diabetic
patients with COVID-19, approximately two third
of BGMs were within the therapeutic targets 70-
180 mg/dl. The frequency of BGMs in patients not
receiving insulin seems to have been adequate,
while in patients treated with insulin was lower
than recommended by the guidelines, what can
be probably explained by the medical staff effort
to reduce physical contact with infected patients.
In-hospital hyperglycemia was associated with
higher mortality.

®
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METABOLIC CONTROL AND PRESENCE
OF CHRONIC COMPLICATIONS OF TYPE
1 DIABETES - 25 YEARS OF POZNAN
PROSPECTIVE STUDY

Aleksandra Cieluch', Aleksandra Araszkiewicz,
Dariusz Naskret!, Agata Grzelka-Wozniak!,
Aleksandra Uruska', Dorota Zozuliriska-Ziétkiewicz'

'Department of Internal Medicine and Diabetology,
Poznan University of Medical Sciences, Poznan,
Poland

Introduction: 100 consecutive adults with new-
ly diagnosed type 1 diabetes (T1D) treated from the
moment of diagnosis with intensive insulin therapy
were included in the PoProStu study in the years
1994-1998. At diagnosis they were educated on
proper insulin doses’ adjustment.

The aim of study was assessment of metabolic
control and the presence of chronic diabetes com-
plications in patients with TID, participants of the
PoProStu study, after 25 years of disease duration.

Material and methods: 71 people (27 wom-
en) aged 47 (43-51), diabetes duration 25 (24-26)
years were included in the analysis. During the ob-
servation, 5 people died, 9 people resigned from
participation in the study, 15 people were lost to
follow-up. Anthropometric data, metabolic control
(Alg, lipid profile, blood pressure values), and the
presence and severity of chronic complications
of diabetes (retinopathy, diabetic kidney disease,
peripheral and autonomic neuropathy, macroan-
giopathic complications with the assessment of
the thickness of the intima-media complex) were
evaluated.

Results: After 25 years of follow-up, the median
body weight was 82 (70.3-94.6)kg, BMI 26.4 (23.0-
30.0) kg/m? insulin requirement 0.61 (0.5v0.72)U/
kg/day, Alc values 7.9 (7.3-8.6)%. The percentage
of patients with Alc £ 6.5% was 10% and < 7% was
18%. Median serum cholesterol LDL was 104 (82.6-
125.3) mg/dl, non-HDL 121 (98-150.8) mg/L,
HDL 67 (55-75) mg/dl, total cholesterol 192 (167-
207.8) mg/dl, triglycerides 90.5 (68.9-119.5) mg/dL.
None of the patients reached their LDL cholesterol
target. Due to previously diagnosed dyslipidemia,
21% of patients were treated with a statin. The me-
dian systolic blood pressure was 135.0 (123.3-147.0)

mm Hg and the diastolic blood pressure was 82
(77.3-90) mm Hg. 48% of patients had previous-
ly been diagnosed with hypertension. 25% of the
study group were smokers. Diabetic retinopathy
was diagnosed in 23 people (33%) (including 6 cas-
es of proliferative retinopathy), diabetic kidney
disease in 25 people (35%), peripheral neuropathy
in 25 people (35%), cardiac autonomic neurop-
athy in 16 people (24%), diabetic foot syndrome
in 3 people (4%), macroangiopathy in 17 people
(24%) (including 4 patients after myocardial in-
farction and 2 patients with a history of ischemic
stroke). The presence of atherosclerotic plaque in
the carotid arteries was found in 13 patients (18%),
while the median intima-media thickness was
0.74(0.64-0.85) mm. 37% of people did not devel-
op any complications of the disease.

Conclusions: Despite the progress in treat-
ment, 25 years after the diagnosis of TID, every
fifth patient achieves the general goal of glycemic
control, none of the patients meets all the criteria
of metabolic control, and every third patient has
chronic complications of the disease.

Current Topics in Diabetes 2023 | Curr Top Diabet, 2023; 3 (2):135-196
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RHINENCEPHALON
NEURODEGENERATION UPON
MAGNETIC RESONANCE IMAGING
IN ADULTS WITH TYPE 1 DIABETES
MELLITUS

Maciej Chudziniski', Anna Duda-Sobczak',
Katarzyna Karmelita-Katulska?,

Tatiana Fijatkowska-Ratajczak?, Jakub Koped,
Dorota Zozulinnska-Zidtkiewicz*,

Aleksandra Araszkiewicz®

'Department of Internal Medicine and Diabetology,
Poznan University of Medical Sciences, Poznan,
Poland

2Department of General Radiology and
Neuroradiology, Poznan University of Medical
Sciences, Poznan, Poland

3Department of Otorhinolaryngology, Raszeja City
Hospital, Poznan, Poland

“Department of Internal Medicine and Diabetology,
Poznan University of Medical Sciences, Poznan,
Poland

*Department of Internal Medicine and Diabetology,
Poznan University of Medical Sciences, Poznan,
Poland

Introduction: Rhinencephalon imaging in pa-
tients with diabetes and dysosmia may bring im-
portant insights into advancement of chronic com-
plications of diabetes. The goal of the study was to
assess neurodegenerative changes of rhinencepha-
lon in patients with Type 1 Diabetes Mellitus (T1IDM)
upon magnetic resonance imaging (MRI) with addi-
tional focus on the relation between those chang-
es and dysosmia in patients with TIDM and diabet-
ic peripheral neuropathy.

Material and methods: The study group con-
sisted of type 1 diabetic patients 18-65 years of age
and disease duration > 10 years. Control group in-
cluded diabetes-free subjects. The control group
was divided according to the presence of diabetic
peripheral neuropathy. Complete otorhinolaryn-
gological examination and olfactory assessment
with Sniffin'Sticks was performed. To evaluate the
morphology of the rhinencephalon, magnetic res-
onance imaging of the head was performed. Tl and
T2,3D MPRANGE sequences were used to perform
volumetric measurements of the olfactory bulbs
and pyriform cortices thickness.

Results: We examined 32 subjects, 24 male
median age 43.5 years (IQR: 37.0-48.5)], with dis-

ease duration of 24.5 years (IQR: 20.5-27.0), HbA,.
7.9% (IQR: 7.4-8.4). Control group consisted of
6 subjects, 4 male [median age of 41,0 years (IQR:
36.0-48.0)]. Significantly lower olfactory test re-
sults in TDI (Threshold-Differentiation-Identifica-
tion) [31.5 (IQR: 28.7-33.6) vs. 34.1 (IQR: 33.2-37.2),
p = 0.02] and olfactory threshold [7.0 (IQR: 6.5-
8.0) vs. 8.5 (IQR: 8.0-9.0); p = 0.049] were obtained
in the study group as compared to the controls.
Summarized olfactory bulbs volumes [65.8 mm?
(IQR: 57.9-71.7) vs. 75.8 mm3 (IQR: 74.8v76.7);
p = 0.0005], as well as separately right [33.4 mm?
(IQR: 28.6-36.2) vs. 37.5 mm3 IQR (36.9-38.8);
p = 0.001] and left [32.6 mm3 (IQR: 29.1-35.4) vs.
37.9 mm? (IQR:37.2-38.8); p = 0.0006] olfactory
bulb volumes were significantly smaller in patients
with TIDM than in the controls. Smaller thickness
of the left pyriform cortex was found in the study
group as compared to the controls [3.1 mm (IQR:
2.7-3.4) vs.3.6 mm (IQR: 3.5-4.1); p = 0.02]. In pa-
tients with diabetes and neuropathy significant-
ly smaller olfactory bulb volumes were found as
compared to patients without this complication
[58.1 mm3 (IQR: 54.0-70.9) vs. 69.8 mm? (IQR: 65.0-
72.2); p = 0.02]. In the group of all subjects submit-
ted to the MR, statistically significant correlations
between olfactory test results and summarized
olfactory bulb volumes (RS = 0.32; p = 0.048) as
well as pyriform cortices thicknesses on both sides
were found (for the right: RS = 0.36; p = 0.028 and
left: RS = 0.43; p = 0.006).

Conclusions: In adults with TIDM olfactory
function is worse than in the healthy controls, and
measurements of rhinencephalon structures are
smaller. The smaller the size of rhinencephalon
structures the worse the olfactory function.

Source of funding: Diabetes Poland Grant
(2019)

®
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EVALUATION OF SELECTED
METABOLITES OF KYNURENINE
PATHWAY IN TYPE 1 DIABETES

Matgorzata Kiluk', Janina Lewkowicz,
Anna Tankiewicz-Kwedlo? Dariusz Pawlak?,
Katarzyna tagoda, Irina Kowalska'

'Department of Internal Medicine and Metabolic
Diseases, Medical University of Bialystok, Bialystok,
Poland

2Department of Monitored Pharmacotherapy,
Medical University of Bialystok, Bialystok, Poland
3Department of Pharmacodynamics, Medical
University of Bialystok, Bialystok, Poland

Introduction: The kynurenine pathway (KP) is
the main route of tryptophan (TRP) — an exoge-
nous amino acid-metabolism. It leads to the pro-
duction of many bioactive compounds, such as
kynurenine (KYN), kynurenic acid (KYNA), 3-hy-
droxykynurenine (3-HKYN), anthranilic acid (AA),
3-hydroxyanthranilic acid (3-HAA) and nicotin-
amide adenine dinucleotide (NAD+). Literature
data indicate that alterations in TRP metabolism
via KP are observed in obesity, type 2 diabetes,
atherosclerosis, and heart failure. Higher concen-
trations of 3-HKYN were reported in patients with
diabetic retinopathy, and it was shown to be as-
sociated with an increased risk of acute coronary
incidents. In contrast, AA is a metabolite with
antihyperglycemic properties. However, studies
considering changes in TRP metabolism in type 1
diabetes (T1D) are scarce. The purpose of the study
was to evaluate alterations in TRP metabolism via
KP in patients with T1D in comparison to healthy
subjects and to assess their association with diabe-
tes incidence and metabolic control parameters.

Material and methods: The study included
50 subjects with T1D (24 women/26 men) aged
20-60 years with a median diabetes duration of
9 years (IQR: 2-18) and 43 healthy controls
(22 women/21 men) matched for age, gender, and
BMI.

Methods: In all participants, anthropometric
parameters, HbA,  (in the TID group), serum lev-
els of CRP, glucose, creatinine, and lipids were
assessed. Serum concentrations of TRP, KYN,
3-HKYN, 3-HAA were estimated by high-perfor-
mance liquid chromatography (HPLC).

Results: TID group had higher TRP, KYN,
3-HKYN concentrations (p < 0.0001; p = 0.003;

p < 0.0002), lower AA concentrations (p = 0.003),
and KYN/TRP, AA/KYN, 3-HAA/AA, 3-HKYN/
3-HAA ratio values (p = 0.005; p = 0.041; p = 0.001;
p = 0.001) than controls. Positive correlations were
found between HbA,, diabetes duration and KYN
concentrations (r = 0.422, p = 0.002; r = 0.343,
p = 0.015), as well as between diabetes duration
and 3-HAA concentrations (r = 0.283, p = 0.046).
In the T1D group, subjects with HbA,. > 7% (n = 33)
had higher KYN concentrations (Me = 2.614 uM;
IQR:2.037-3.00; p = 0.011) compared to those with
HbA, £ 7% (Me =1.998 uM; IQR: 1.807-2.306). Uni-
variable logistic regression analysis revealed the
association between TRP, AA, and 3-HKYN con-
centrations and the presence of TID (OR = 1.143;
OR = 0.963; OR =1.092, respectively).

Conclusions: Poor metabolic control of diabe-
tes is associated with impaired TRP metabolism
in TID patients. A shift in TRP metabolism toward
the increased formation of 3-HKYN, a precursor
of neurotoxic KP metabolites (quinolinic acid and
xanthurenic acid), with a concomitant reduction in
AA concentrations, may be associated with a great-
er risk of developing chronic diabetic complica-
tions in individuals with T1D.
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VASCULAR AGE AND ARTERIAL
STIFFNESS IN THE ASSESSMENT OF
CARDIOVASCULAR RISK AMONG
YOUNG ADULTS WITH TYPE 1 DIABETES

Michat Kulecki', Dariusz Naskret!, Mikotaj Kamiriski',
Dominika Kasprzak', Pawet Lachowski', Daria Klause',
Maria Koztowska', Justyna Flotyriska',

Aleksandra Uruska', Dorota Zozulinska-Ziétkiewicz'

'Department of Internal Medicine and Diabetology,
Poznan University of Medical Sciences, Poznan,
Poland; Raszeja City Hospital, Poznan, Poland

Introduction: Type 1 diabetes mellitus (TIDM)
leads to macrovascular complications and cardio-
vascular disease (CVD). Cardiovascular risk (CVR)
in people with TIDM is assessed using ESC criteria
from 2019. However, recent studies suggest alter-
native methods more accurate for TIDM like Steno
Type 1 Risk Engine (STIRE), vascular age (VA) based
on common carotid intima-media thickness (cIMT),
and arterial stiffness (AS). We aimed to investigate
the association between VA, AS, STIRE, and ESC
CVR categories in people with TIDM.

Material and methods: The study group com-
prised 61 TIDM adults aged 18-45 with diabetes
duration of at least 5 years without CVD and hy-
pertension. Medical history, anthropometrical fea-
tures, and laboratory results were collected and
used to calculate 10-year CVR using STIRE. The
cIMT automatic measurement was performed us-
ing a GE Vivid S6 device and Carotid Analyzer for
Research software. Based on cIMT we calculated
VA and used vascular instead of chronological age
to estimate the modified STIRE score. We assessed
AS by measuring 24-hour aortic pulse wave veloci-
ty (@PWV) with a brachial oscillometric device (Ar-
teriograph 24). The participants were divided into
3 CVR categories using ESC criteria and STIRE
scores based on VA. We performed descriptive sta-
tistics, Cohen'’s kappa coefficient, Spearman rank
correlation, ANOVA Kruskal-Wallis, y? tests, and
multiple logistic and linear regression analyses.

Results: We investigated n = 61 individuals with
a median age of 30.0 (25.0-36.0) years and a dia-
betes duration of 15.0 (9.0-20.0) years. 33 (54.1%)
of them were males. The aPWV was positively re-
lated to VA (Rs = 0.31; p = 0.01) and STIRE score
based on VA (Rs = 0.36; p < 0.01). STIRE categories
based on VA showed significantly higher agree-
ment (k = 0.14; p = 0.02) with the ESC 2019 criteria

than the standard STIRE (x = 0.00; p = 0.92). The
aPWV was getting higher with each next ESC 2019
category - 6.62 (6.51-7.32) m/s at moderate risk,
7.50 (7.00-8.05) m/s at high risk, and 8.33 (7.52-
9.21) m/s at very high risk (p = 0.02). The multi-
ple logistic regression model revealed that aPWV
was positively associated with high versus low
and moderate CVR based on STIRE score with VA
(OR =2.58; 95% Cl:1.04-6.42; p = 0.04). The asso-
ciation was independent of sex, glycated hemo-
globin, diabetes duration, the presence of diabetic
complications, and BMI.

Conclusions: Among individuals with TIDM, AS
and, VA are positively associated with ESC criteria
and STIRE scores. Cardiovascular risk categories
based on STIRE with vascular instead chronolog-
ical age have better agreement with the ESC cri-
teria.

¢
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uUl10 the time spent in target glycaemia compared to
CamAPS FX IN CHILDREN WITH TYPE the prior treatment mode.

1 DIABETES IN POLAND - THE FIRST
ENCOURAGING EXPERIENCE FROM
TWO DIABETES PEDIATRIC CENTERS

Sebastian Seget!, Halla Kamirnska',
Agnieszka Ochab? Ewa Rusak', Ewa Ledwori?,
Agata Chobot? Przemystawa Jarosz-Chobot'

'Department of Children’s Diabetology,
Medical University of Silesia, Katowice, Poland
2Department of Pediatrics, Institute of Medical
Sciences, University of Opole, Opole, Poland

Introduction: The hybrid closed-loop system
(HCL) is designed to maintain glucose concen-
trations at a set target by combining information
from continuous glycaemic monitoring (CGM) with
an algorithm that allows automatic insulin delivery
(AID). The CamAPS FX system is the second offi-
cially available AID in Poland. The aim of the study
was to compare the metabolic control of children
with type 1 diabetes treated with the CamAPS FX
to previous therapy.

Material and methods: Eleven children (8 boys)
participated in the study. The mean age of the chil-
dren was 11.72 +3.28 years and the duration of dis-
ease was 3.44 * 2.93 years . Before connection to
AID, 2 patients were treated with multiple injec-
tions, the others were treated with a personal in-
sulin pump. The CCM reports were analyzed from
two weeks prior to AID connection and two weeks
on CamAPS FX.

Results: The time spent in the glycemia range
of 70-180 mg/dl (TIR) before AID was 69.00
+25.47% and increased to 77.45% +16.96 p < 0.05
after starting the AID. Other results are shown in
the table.

Conclusions: The use of the CamAPS FX in chil-
dren with type 1 diabetes significantly increases

Parameters CGM metrics from initial treatment AID using CamAPS FX
mode (pen/pump)

Average sensor glucose [mg/dll 153.82 £51.74 14124 £29.77
Coefficient of variation (%) 34.97 710 3431£7.74
Glucose management indicator (%) 6.99 124 6.69 071

Total daily insulin [j.] 36.05 +17.11 38.08 +22.09
Time spent > 180 mg/dl (%) 27.63 £36.74 19.45 £17 .45, p < 0.05
Time spent 70-180 mg/dl (%) 69.00 £25.47 77 .45 £16.96, p < 0.05
Time spent < 70 mg/dl (%) 336 +2.84 3.00 #1.73

AID — automatic insulin delivery, CGM — continuous glycaemic monitoring
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HOW DOES PHYSICAL ACTIVITY
CHANGE AFTER THE DIAGNOSIS
OF TYPE 1 DIABETES IN ADULTS -
INLIPODIAB1 STUDY

Maja Mietkiewska-Dolecka,

Agata Grzelka-Wozniak', Justyna Flotyriska,
Aleksandra Pyped, Anita Kaczmarek!,

Dorota Zozulinska-Zidtkiewicz', Aleksandra Uruska'

'Department of Internal Medicine and Diabetology,
Poznan University of Medical Sciences, Poznan,
Poland

Introduction: The course of type 1 diabetes
(DM1) is closely related to lifestyle, including phys-
ical activity (PA). Studies indicate that PA may have
a beneficial effect on B-cell function, glycemic
control and the complications occurrence. Data
on PA a year after diagnosis of DMI is limited. We
investigated whether the first year of DMI affects
the adoption of PA in adults with DMI.

Material and methods: 139 adults with DMI
(97 (69.8%) males, aged 26.3 5.9 years, were en-
rolled in the prospective study — InLipoDiabl study
(NCT02306005). Data on PA, anthropometric
and laboratory parameters were collected at on-
set of DM1 and at follow-up visit after 12 months.
PA assessments were based on self-reported
PA; PA was considered as activity taken at least
2-3 times/week (minimum 150 minutes/week).
Participants were divided into 4 subgroups based
on changes in self-reported PA. The endpoint was
the evaluation of the subgroup after 12 months of
observation.

Results: After a year, a statistically significant
greater number of participants did not engage in
PA (69.2% vs.30.8% p < 0.001). It was shown that
the largest number of individuals abandoned PA
after the diagnosis (n = 50, 35.97%) or still didn't
engage in PA (n = 33, 23.74%). The fewest number
of people maintained their previous PA (n =19,
13.66%) or initiated PA (n =18, 12.95%). Participants
were also divided into 3 groups based on the per-
centage change in body weight during the 1 year
of DM1: < 0% (n = 41, 29.5%), from O to £ 5% (n =
43,30.9%), > 5% (n = 55,39.6%). A larger portion
of the group that increased body weight (> 5%)
did not engage in PA after a year (73.9% vs. 26.1%,
p=0.002).

Conclusions: A disturbing phenomenon has
been observed, indicating that after a year, most

people did not engage in PA, which may be ac-
companied by a considerable increase in body
weight.
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PREGNANCY PLANNING AND INSULIN
DOSE ARE CRUCIAL FOR PREGNANCY
OUTCOMES IN TYPE 1 DIABETES

Anna Juza!, Lilianna Kotodziej-Spirodek?,
Mariusz Dabrowski?

University Clinical Hospital in Rzeszow; College

of Medical Sciences, University of Rzeszow, Rzeszow,
Poland

2University Clinical Hospital in Rzeszow, Poland
3College of Medical Sciences, University of Rzeszow,
Rzeszow, Poland

Introduction: Despite continuous progress
in care of pregnant women with type 1 diabetes
(TIDM), pregnancy in such patients is still associat-
ed with an increased number of perinatal compli-
cations affecting both fetus and mother, compared
to general pregnant population. The Great Orches-
tra of Christmas Charity (WOSP) program enables
use of insulin pumps (CSII) with continuous glu-
cose monitoring (CGM) at the stage of procreation
and pregnancy in TIDM patients, which improves
quality of treatment and pregnancy outcomes.
Analysis of factors related to pregnancy outcomes
in patients qualified for the WOSP program.

Material and methods: TIDM patients (n = 50),
aged 23-45, initiating CSII + rtCCM system at the
stage of planning/early pregnancy or later in case
of unplanned pregnancy were qualified for the
study. We analyzed occurrence of preterm birth,
neonatal growth related to gestational age, gly-
cemic control, insulin requirements and maternal
weight gain.

Results: Mean age of pregnant women was
29.8 £3.9 years, duration of TIDM 14.23 £6.75 years.
Only 20 women (40%) planned pregnancy and
used CSII + rtCCM before pregnancy or in its first
weeks. 45 pregnancies (90%) were delivered by
cesarean section. Patients with planned and un-
planned pregnancy achieved significant improve-
ment in metabolic control, however, women who
planned pregnancy delivered their babies later,
had a lower number of preterm births, achieved
better glycemic control measured by HbA,. and
by TIR and TAR values before and throughout en-
tire pregnancy. There were no differences in TBR.
Also weight and daily insulin dose were not sig-
nificantly different between these two groups.
Women in whom daily insulin dose increased
> 30 IU (or 0.294 1U/kg) during pregnancy had

a greater weight gain (15.3 ¥3.4 vs. 10.7 5.1 kg,
p < 0.001), which correlated with a higher birth-
weight of the newborn 3604 #555 vs. 3145 £776 g,
p = 0.040) and all 7 cases of birthweight > 4000 g
occurred in this group (p = 0.010).

Conclusions: Women with TIDM planning
pregnancy achieved better glycemic control be-
fore conception and throughout pregnancy, which
translated into better obstetric outcomes. Since
TIR in m mothers was below target values (and
was frequent even in planned pregnancies), mod-
ification of the current glycemic targets should
be considered from the planning stage, to enable
achievement of glycemic goals and reduce the risk
of complications. Increase in the daily dose of in-
sulin was closely correlated with mothers’ weight
gain and newborns’ birth weight. Therefore, diet
should be closely monitored to avoid excessive es-
calation of insulin dose and excessive weight gain
during pregnancy.
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IS INEFFICIENT ANTIOXIDANT DEFENSE
IN CARBOHYDRATE METABOLIC
DISORDERS RESULT FROM ALTERED
EXPRESSION OF MIRNA TARGETING
mRNA CATALASE, SUPEROXIDE
DYSMUTASE 3 AND GLUTATHIONE
PEROXIDASE 3 IN PEOPLE OVER 65
YEARS OF AGE

Adam Wrtodarski', Izabela Szymczak-Pajor?,
Jacek Kasznicki, Bozena Szymariska*,
Egle Morta Antanaviciute’, Agnieszka Sliwiriska?

'Department of Nucleic Acid Biochemistry, Medical
University of Lodz, Lodz, Poland; Department

of Diabetology and Internal Diseases, Hospital

in Sieradz, Sieradz, Poland

?Department of Nucleic Acid Biochemistry,
Medical University of Lodz, Lodz, Poland
3Department of Internal Diseases, Diabetology and
Clinical Pharmacology, Medical University of Lodz,
Lodz, Poland,

“Corelab, Central Scientific Laboratory of the
Medical University of Lodz, Lodz, Poland

*Centre for Cellular Microenvironments,
Mazumdar-Shaw Advanced Research Centre,
University of Glasgow, UK

Introduction: Hyperglycaemia, a basic symptom
of carbohydrate metabolism disorders (CMD, in-
cluding prediabetes and type 2 diabetes), contrib-
utes to oxidative stress (OxS). OxS is a direct cause
of the development of diabetic complications. One
of the mechanisms regulating the level of antiox-
idant enzymes is the expression microRNA which
target mRNA. To check whether the expression of
miR-30b, miR-21 and miR-196a targeting respec-
tively mRNAs CAT, SOD3 and GPx3, in plasma in
people over 65 years of age with prediabetes and
type 2 diabetes (and total CMD) compared to sub-
jects with normal carbohydrate metabolism is as-
sociated with antioxidant proteins’ level.

Material and methods: The study was conducted
on 126 Caucasian patients, allocated to CMD group
(n = 88) and control group (n = 38). Additionally, in
the group with CMD, the subgroup with prediabetes
(n =37) and T2DM (n = 51) were distinguished. The
level of antioxidant enzymes (CAT, SOD3, GPx3) was
measured by ELISA tests. The expression level of

miR-30b, miR-21, miR-196a was determined by Real
Time PCR, miR-16-5p and miR-103a-3p were used
as reference genes. Expression results were anal-
ysed using the method 2-2Ct. Dunn’s multiple com-
parison test was employed to check the differences
between the groups. Spearmen’s correlations were
made between the level of antioxidant enzymes and
the expression of the studied miRNAs.

Results: The level of SOD3 and GPx3 was mark-
edly reduced in CMD group, the analysis in sub-
groups showed a significantly reduced level of
these enzymes in T2DM group, and a trend toward
decrease in group with prediabetes. No changes in
the CAT level were observed in the studied groups.
The analysis of microRNAs expression showed that
only miR-196a was elevated in CMD group and
T2DM group, although it did not reach statistical
significance. The expression of miR-30b did not
differ significantly between the study groups. How-
ever, miR-21 expression was significantly reduced
in CMD group. In addition, a negative weak correla-
tion was found between SOD3 level and miR-21
expression in CMD group (Rho -0.280, p = 0.008)
and in T2DM group (Rho —-0.400, p = 0.004).

Conclusions: The decreased plasma level
of GPx3 in CMD patients may be a result of up-
regulation of miR-196a, although the correlation
between GPx3 and miR-196a was not detected.
Spearman correlations showed that miR-21may
regulate SOD3 mRNA. The obtained results show
that CAT level does not depend on the expression
of miR-30b. It seems that other factors regulating
the expression of SOD3 mRNA, apart from miR-21,
may be responsible for its reduced level.

Source of funding: This study was supported by
the grants from Medical University of Lodz (hum-
ber 503/1-159-01/503-21-001-19-00 and number
503/0-077-09/503-01-006)
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EFFICACY OF FREMS (FREQUENCY
RHYTHMIC ELECTRICAL MODULATED
SYSTEM) WITH ALPHA-LIPOIC

ACID IN THE TREATMENT OF
SYMPTOMATIC DIABETIC PERIPHERAL
POLYNEUROPATHY

Daria Gorczyca-Siudak!, Piotr Dziemidok'

'Diabetology Clinic, Institute of Rural Health, Lublin,
Poland

Introduction: Frequency Rhythmic Electrical
Modulated System (FREMS) is a method of trans-
cutaneous treatment based on frequency-mod-
ulated electromagnetic neural stimulation. It is
helpful in chronic pain conditions. Its efficacy in
symptomatic diabetic peripheral neuropathy
(SDPN) still lacks enough research.

Material and methods: A randomized, sin-
gle-blind, sham-controlled trial in individuals
with SDPN as an add-on therapy compared to
standard therapy with a-lipoic acid. Participants
were randomized to FREMS and standard of care
(n = 24) versus standard of care (n = 20). The pri-
mary endpoints were between-group differences
in pain intensity, quality of life and treatment re-
sponse compared to baseline after 5 days of treat-
ment and 8 weeks of follow-up.

Results: In the first phase of study, there were
24 individuals in the FREMS group and 20 in the
sham-FREMS group who filled out their VAS
scale and CGl-I scale after 5 days completely. In
the second phase, follow-up pain diaries (after
8 weeks) were filled out by 23 patients in the
FREMS group and 16 in the sham-FREMS group.
The superiority of FREMS therapy versus placebo
in pain alleviation was observed on the last day of
follow-up based on VAS scores on the last day of
treatment and after 5 days of therapy. The symp-
toms’ improvement assessed by CGl-I rating scale
was noticeable after 8 weeks following the treat-
ment period. The general health improvement
was measured by a vertical visual analogue scale
used as a quantitative measure of health outcome
reflecting the patient’'s own judgment (EQ-5D-5L
guestionnaire). After 5 days of neural stimulation
there was a statistically significant increase in the
health outcome in the FREMS group compared to
the time before the treatments. Still, significant
results persisted after 8 weeks of self-observation
compared to the time before the procedures and

compared to the time after 5 weeks of treatments.
There were non-significant differences observed in
the instrument pain assessment. No relevant side
effects were recorded during the study.

Conclusions: FREMS as an addition to a-lipoic
acid therapy occurred to be a beneficial method
of treatment in individuals with SDPN. The effec-
tiveness of the add-on FREMS therapy lasted lon-
ger than a-lipoic acid only. The general health im-
provement after FREMS was observed after 5 days
of treatment and persisted after 8 weeks of obser-
vation. Larger trials with longer phage of follow-up
are needed to confirm the preliminary results and
to assess the duration of treatment effects.
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THE POLISH VALIDATED MNSI SCALE -
RULES OF USE

Edyta Sutkowska', Dominik Marciniak?,
Magdalena Koszewicz? Edyta Dziadkowiak?,
Stawomir Budrewicz? Karolina Biernat?,

Natalia Kuciel?, Justyna Mazurek?, Katarzyna Hap?

'University Rehabilitation Centre, Wroclaw Medical
University, Wroclaw, Poland
Wroclaw Medical University, Wroclaw, Poland

Introduction: Professionals are obligated to
monitor signs and symptoms of peripheral, senso-
rimotor diabetic neuropathy at least annually ac-
cording to the Polish Diabetes Association guide-
lines. The use of validated scales facilitates this
task, however, the most frequently used one-MNSI
(Michigan Neuropathy Screening Instrument) has
not been available in POLAND so far. The aim of
the study was to validate MNSI in Polish (PL) and
point out the most important, potential problems
regarding its use in everyday practice.

Material and methods: Using a test (Al, BI) and
re-test (A2, B2) with a 7-14 days break formula
80 patients with diabetes were surveyed (part A)
and examined (part B). Then, based on a gold stan-
dard-nerve conduction study (NCS) neuropathy
was confirmed or ruled out. Reliability of the MN-
SI-PL was assessed using the Cronbach’s o, Kud-
er-Richardson formula 20 (KR-20), split-half reli-
ability, the Gottman split-half tests and correlation
between first and second half was accessed. Sta-
bility was assessed using an intraclass correlation
coefficient (ICC). For external validation, we used
simple linear correlation, binomial regression,
and agreement between two different tools using
a Bland-Altman plot analysis.

Results: The Cronbach’s o was: 0.81 for A and
0.87 for B and confirm internal consistency; ICC
was: 0.73 for A and 0.97 for B showing high stability
for test-retest. The correlation between MNSI-PL
and NCS was p < 0.005. We found the cut-off
points of 2 3 for section A (sensitivity of 90-100%;
specificity of 33v40%, parts Al and A2, respectively
) and 2 2 for section B (sensitivity of 81-84%; spec-
ificity of 60-70%, parts Bl and B2, respectively)
were obtained for neuropathy confirmation when
based on NCS.

Conclusions: The MNSI-PL is a reliable and val-
id instrument in screening for diabetic neuropathy.
During the cultural adaptation, some changes were

proposed to improve clarity for professionals and
patients. The test should be performed with med-
ical staff help for part A in some cases (elderly).
We obtained similar results as the other authors in
their local work.

The study results have been accepted for pub-
lication in the World Journal of Diabetes.
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METFORMIN INDUCES APOPTOSIS
OF PANCREATIC CANCER CELLS
BY ALTERING LEVELS OF HISTONE
ACETYLTRANSFERASES

Izabela Szymczak-Pajor!, J6zef Drzewoski?,
Jacek Kasznicki®, Agnieszka Sliwiriska'

'Department of Nucleic Acid Biochemistry,

Medical University of Lodz, Lodz, Poland

2Central Teaching Hospital of the Medical University
of Lodz, Lodz, Poland

3Department of Internal Diseases, Diabetology and
Clinical Pharmacology, Medical University of Lodz,
Lodz, Poland

Introduction: Literature data indicate that met-
formin induces apoptosis, inhibits the growth and
proliferation of cancer cells. One of the proposed
mechanisms responsible for its anticancer prop-
erties is the effect on enzymes regulating the his-
tone acetylation status. The aim of the study was
to check whether histone deacetylase: SIRT-1 and
histone acetyltransferases: PCAF, CBP, p300 are
involved in metformin-induced apoptosis of pan-
creatic cancer cells.

Material and methods: The study was per-
formed on the pancreatic cancer cell lines 1.2B4
and PANC-1.1.2B.4 and PANC-I cells were treat-
ed with metformin, an inhibitor of histone acet-
yltransferases; CTK7A (HATi) and the combination
of HATI with metformin for 24, 48 and 72h. Cell vi-
ability was determined by the MTT assay and the
percentage of cells in early apoptosis was estimat-
ed by flow cytometry. mRNA and protein expres-
sion of SIRT-1, PCAF, CBP, p300 were analyzed by
RT-PCR and Western blot. Caspase-9 (apoptosis
marker) activity was also assessed.

Results: Metformin induced a dose-depen-
dent decrease in the viability of 1.2B4 and PANC-I.
Cytometric analysis and assessment of caspase
9 levels showed that metformin-induced death
was mainly by apoptosis. Evaluation of mRNA
expression levels showed that metformin signifi-
cantly increased SIRT-1and PCAF mRNA in PANC-1
and SIRT-1in 1.2B4 cells. In turn, at the protein
level, metfomin-induced decrease in PCAF levels
was observed in both cell lines. Combined incu-
bation of cells with metformin and an inhibitor of
histone acetyltransferases; CTK7A (HATI) protected
against metformin-induced apoptosis. This was re-
lated to a decrease in the mRNA expression of the

studied genes and an increase in the SIRT-1 pro-
tein level and a decrease in PCAF in PANC-1 cells.
For 1.2B4 cells, it was observed that the combined
incubation with metformin and HATi resulted in
a decrease in the mRNA level of all studied genes
after 48 h and an increase in histone acetylotrans-
ferases after 24 h. The protein level in these cells
increased for SIRT-1, CBP and p300 after 24 h and
CBP and p300 at 72 h after combined metformin
and HATi incubation.

Conclusions: The obtained results indicate that
the pro-apoptotic effect of metformin on human
pancreatic cancer cells is related to its effect on
histone acetylotransferases’ levels. However, we
observed some differences between PANC-1 and
1.2B4 cells. PCAF plays a major role in PANC-1 cells
whereas PCAF, CBP and p300 play a major role in
1.2B4 cells.

Source of funding Medical University of Lodz
grants: nr 503 /1-159-01 / 503-21-001 & nr 503 /
0-077-09 / 503-01-006)
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THE RELATIONSHIP BETWEEN BRAIN
STRUCTURES VOLUME, BODY MASS
INDEX AND METABOLIC PARAMETERS
IN WOMEN WITH DEPRESSIVE
SYMPTOMS
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2Department of Population Medicine and Lifestyle
Diseases Prevention, Medical University of Bialystok,
Bialystok, Poland
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Introduction: Depression is a heterogeneous
disease, which might have different clinical pres-
entations. The prevalence of depression is approx-
imately 5%, while subclinical depressive symptoms
are more frequent. Depressive disorders are more
frequent in women compared to men. According
to the literature, obesity but also underweight in-
creased the risk of depression. The study aimed
to examine the association of the volume of brain
structures with body mass index (BMI) and meta-
bolic parameters in women with depressive symp-
toms.

Material and methods: The analysis included
265 women aged 20-70 years: 131 with BMI 2 25 kg/m?
(37 women with score in the Beck Depression In-
ventory — BDI - 10 or above and 94 women in the
control group), and 134 women with BMI < 25 kg/m?
(37 women with score in the BDI 10 or above and
97 women in control group). Current use of anti-
depressive or antipsychotic medications was the
main exclusion criterion. Clinical examination and
biochemical measurements were performed. Body
composition was estimated by dual-energy X-ray
absorptiometry and android, visceral and gynoid
fat percentage were calculated. Women under-
went 3T brain magnetic resonance imaging scan-

ning, and morphometric analysis of brain structure
was conducted with Freesurfer program 7.2.0.

Results: The study and control groups with
BMI > 25 kg/m?, as well as the study and con-
trol groups with BMI < 25 kg/m?, did not differ in
age (56 vs. 52 years, p = 0.120 and 42 vs. 40 years,
p = 0.201). Women with BMI > 25 kg/m? and de-
pressive symptoms had lower volume of right
nucleus accumbens compared to the control
group (0.51vs. 0.55 cm?, p = 0.007). Women with
BMI > 25 kg/m? and depressive symptoms had
more frequent metabolic syndrome and higher
visceral fat percentage compared to the control
group (56.76 vs. 29.79%, p = 0.004 and 3.95 vs.
3.29%, p = 0.039). In women with BMI > 25 kg/m?
and depressive symptoms, we observed correla-
tions between right nucleus accumbens volume
and somatic-vegetative depressive symptoms in
BDI (R = -0.37, p = 0.024), visceral fat percentage
(R =-0.48, p = 0.003), and metabolic syndrome
parameters: fasting glucose level in the blood
(R =-0.42, p = 0.011) and value of diastolic blood
pressure (R = -0.33, p = 0.049). Women with BM|
< 25 kg/m? and depressive symptoms had low-
er left superior frontal gyrus, left middle frontal
gyrus and left insula volume compared to the con-
trol group (18.14 vs. 18.93 cm?, p = 0.030; 17.94 vs.
18.96 cm?, p = 0.044; 6.13 vs. 6.47 cm?, p = 0.021).

Conclusions: The presence of depressive symp-
toms in overweight or obese women might be as-
sociated with alterations in mesolimbic dopamine
system, while in underweight or normal weight
women with brain structures connected with cog-
nitive control.
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HEALTHCARE PROFESSIONAL
PERCEPTION OF GLUCOSE
MONITORING IN PATIENTS WITH
DIABETES HOSPITALIZED DUE TO
COVID-19

Jerzy Hohendorff', Maria Sudot!, Michat Kania',
Przemystaw Witek', Tomasz Klupa', Maciej T. Matecki'

Jagiellonian University Medical College, Krakow,
Poland

Introduction: Glucose monitoring (GM) in dia-
betic patients (DPs) hospitalized due to COVID-19
aims to achieve glycemic control while minimizing
the exposure of medical staff and use of protective
materials. We examined its perception by health-
care professionals.

Material and methods: A questionnaire con-
sisted of 20 questions addressing medical staff
experience and perception concerning GM in DPs
hospitalized due to COVID-19 was designed. This
questionnaire was distributed among employees
of a hospital that served as the reference COVID-19
hospital during the pandemic. We received 132 re-
plies, 87 from physicians and 45 from nurses, re-
spectively. Large proportion of respondents per-
ceived GM in hospitalized DPs with COVID-19 as
a significant problem (43.19%). The most frequently
pointed GM related problem was shortage of time
of the medical staff (57.58%).

Results: However, only 28.03% of employees
reported that the modification of hypoglycemic
therapy based on GM occurred more rarely than
before pandemic. Most responders reported no
CGMS use (12.88%). There were differences in
responses between physicians and nurses. The
nurses had longer professional experience, less
frequently reported GM as a significant problem
and the modification of hypoglycemic therapy oc-
curring more rarely than before pandemic. At the
same time, they more frequently reported a fear
of infection as factor influencing monitoring de-
cisions and patient complains concerning inade-
quate GM frequency. Additionally, physicians dif-
ferently from nurses reported tools for transferring
GM results from “clean” to “dirty” ward with e-mails
and CGMS applications being used more frequent-
ly and telephones less frequently.

Conclusions: Glucose monitoring in hospital-
ized COVID-19 patients with diabetes constitutes
an unsolved problem, although its perception may
vary between different professions. There is a need
to work out universal standards for GM in hospi-
talized DPs with infectious viral diseases, such as
COVID-19.
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PHARMACEUTICAL AVAILABILITY OF
INSULIN FROM DEVELOPED HYDROGEL
PREPARATIONS FOR SKIN APPLICATION

Marta Majczyna', Weronika Woéjcik!, Klaudia Biréwka',
Marcin Przybyta', Barbara Doliriska!,
Aneta Ostrézka-Cieslik!

'Department of Pharmaceutical Technology, Faculty
of Pharmaceutical Sciences in Sosnowiec, Medical
University of Silesia, Katowice, Poland

Introduction: Hydrogels represent a mod-
ern, intensively developing drug form. They have
three-dimensional (3D) network structures and
show compatibility with body tissues. The topical
application of hydrogel has been found to pro-
mote regeneration and wound healing processes.
The skin application of insulin, on the other hand,
can have a beneficial effect on the treatment of ul-
cers arising as a complication of diabetes without
affecting blood glucose levels. The development
of a hydrogel with insulin may aid wound healing
therapy in patients with diabetic foot syndrome.
The aim of this study was to develop a formulation
and technology for the preparation of a hydrogel
carrier for the topical application of insulin.

Material and methods: Hydrogels were pre-
pared according to the recommendations of
Polish Pharmacopoeia XIl. Substrates based on
sodium alginate, chitosan with methylcellulose,
carboxymethylcellulose, and methylcellulose,
which contained insulin (Insulatard® Penfill®)
at a dose of 1 mg/g, were tested. An in vitro in-
sulin release study was performed in USP ap-
paratus 2 (vessel volumes 200 ml) at 100 rpm
(Erweka DT600, Husenstamm, Germany) using
the Enhancer Cell™ with a surface area of 3.80 cm?
(Erweka, Husenstamm, Germany). A Spectra/
Por 2 semipermeable dialysis membrane with
a pore size of 12-14 kD was used for the analyses.
The release profiles of hydrogels with insulin were
compared using the DDSolverl software [1].

Results: Hydrogels with insulin showed
skin-compatible pH. The formulations developed
were characterised by a prolonged insulin release
profile. Methylcellulose-based hydrogels respec-
tively released 73% of the APl at 330 minutes, car-
boxymethylcellulose-based hydrogels released
84% at 390 minutes, sodium alginate hydrogels
released 60% of the APl at 240 minutes, and chi-

tosan-based hydrogels with methylcellulose re-
leased 65% of the insulin dose at 390 minutes.

Conclusions: Preformulation studies indicate
that formulaic hydrogels may be potential insu-
lin carriers in therapy supporting the treatment of
the diabetic foot. A carboxymethylcellulose-based
carrier was optimal in terms of hormone release.
The insulin release profile from this carrier is simi-
lar to the methylcellulose-based carrier (f1 =10.19,
f2 = 58.53).

The research was funded by the Medical Uni-
versity of Silesia in Katowice: no. PCN-1-053/K/2/F.
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CLINICAL EVALUATION OF TYPE 1
DIABETIC PATIENTS EDUCATED WITH
STRUCTURED DIABETES EDUCATION
PROGRAM GOPUMP DURING “INSULIN
PUMP WEEK” - PRELIMINARY DATA

Marta Najmanowicz*', Weronika Gajda*’,

Mikotaj Kamiriski?, Aleksandra Cieluch',

Alicja Sroczyniska®, Anna Kreczmer?,

Magdalena Michalak', Urszula Frackowiak?,
Mateusz Michalski,', Aleksandra Araszkiewicz!,
Dorota Zozuliriska-Zidtkiewicz', Andrzej Gawrecki'

'Department of Internal Medicine and Diabetology,
Poznan University of Medical Sciences, Poznan,
Poland

Department of Rheumatology, District Hospital

in Koscian, Poland

3Department of Diabetology and Internal Medicine,
Raszeja City Hospital, Poznan, Poland

Introduction: Therapeutic education is the
foundation of care for individuals with type 1 di-
abetes (T1D) and is particularly important in
treatment with continuous subcutaneous insu-
lin infusion (CSII). It should be carried out using
a structured program for diabetes education
(SPED). This study aims to clinically assess patients
educated through “Insulin Pump Week” using the
SPED GoPump.

Material and methods: The study included
50 patients (32 women) aged 28 (21-33) years with
a duration of TID 15 (10-22) years who participated
in the “Insulin Pump Week."” Anthropometric data,
metabolic control of diabetes (Alg, lipid profile),
data from the standardized DTSQ questionnaire,
ambulatory glucose profiles from personal pumps
and glucose-meter/CGM/FGM were evaluated.
The project involves re-evaluation after 6 and
12 months of participating in the SPED GoPump.
It will allow the assessment of the influence
of SPED GoPump on metabolic control outcomes
and treatment effects.

Results: Nine individuals (18%) reported smok-
ing. Diabetic retinopathy was found in 14% of the
participants and neuropathy in 4%. The score in
the DTSQ was 33.5 (30.3-36.8). The BMI was 23.2
(20.5-24.6) kg/m? Alc 7.6 (6.9-8.2)%, total se-
rum cholesterol — Ch-C166.0 (142.5-183.0) mg/dl,
HDL-cholesterol 63.0 (55.3-70.0) mg/dl, LDL-cho-
lesterol 80.0 (67.5-112.3) mg/dl, and triglycerides

75.5 (61.3-98.0). Twenty-two individuals (44%) used
CGM/FGM. TIR (time in range: 70-180 mg/dl) was
53.0 (40.0-63.0)%. The duration of CSII treatment
was 8.0 (5.0-11.8) years. The pumps used by par-
ticipants were: Medtronic (72%), AccuChek Spirit
Combo (24%), and Ypsomed (4%). The daily insulin
dose per kilogram of body weight (DDI/kg/b.w.)
was 0.69 (0.56-0.76)U, and the percentage of bas-
al rate in the proportion of basal/bolus was 40.0
(34.3-44.8)%. CSll treatment duration positively
correlated with age (rs = 0.60, p < 0.05) and Ch-C
(rs = 0.31, p < 0.05) and negatively with Alc (rs =
-0.36, p < 0.05) and DDI/kg/b.w. (rs = =0.50, p <
0.05). A positive correlation was found between
TIR and CSII treatment duration (rs = 0.31, p <
0.05), Ch-C (rs = 0.38, p < 0.05), LDL-C (rs = 0.38,
p < 0.05), and non-HDL-C (rs = 0.35, p < 0.05).
DDI/kg/b.w. negatively correlated with age
(rs = =0.55, p < 0.05), duration of CSll treatment
(rs = -0.50, p < 0.05), and the basal/bolus ratio
(rs = -0.33, p < 0.05). A positive correlation was
found between BMI and the duration of CSlI treat-
ment (rs = 0.35, p < 0.05) and negative between
DTSQ score and HDL-C (rs = -0.42, p < 0.05).

Conclusions: The glycemic control in young
adults with a long history of TID treated with CSII
indicates the need for SPED interventions to im-
prove treatment outcomes. The baseline data of
the prospective study show that the longer the
duration of CSII treatment, the better the glyce-
mic control and the lower the daily insulin require-
ments, but the higher BMI.

*These authors contributed equally to this
work.
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ASSESSMENT OF RELATIONSHIP
BETWEEN INTERMEDIATE INSULIN
RESISTANCE COEFFICIENTS AND
PERCENTAGE OF FAT BODY AND
VISCERAL FAT INDEX

Kamil Gérecki', Katarzyna Witczak',
Aneta Szafraniec-Porada’, Jakub Gotacki',
Jakub Wronecki', Dominik Porada',

Beata Matyjaszek-Matuszek'

'Chair and Department of Endocrinology,
Diabetology and Metabolic Diseases, Medical
University of Lublin, Poland

Introduction: Insulin resistance is a disorder of
glucose homeostasis in which tissues become less
sensitive to insulin, despite normal or increased
insulin blood levels. The golden diagnostic stan-
dard is the glucose clamp, consisting in calculat-
ing tissue glucose consumption, which is, however,
a time-consuming and complicated method. In
epidemiological studies, severity of insulin resis-
tance is estimated by using common indicators
that are HOMA-IR and QUICKI. In addition, it was
found that the ratio of TG to HDL-C shows a strong
prediction for insulin resistance. For one of the
main reasons insulin resistance is considered an
obesity disease, which is a significant problem of
modern medicine. It can be recognized with easy-
to-measure parameters, including body mass in-
dex (BMI), waist circumference (WC) or waist hip
ratio (WHR). Unfortunately, these parameters are
characterized by a large percentage of false results,
so it is advisable to search for more precise, but
also easy to obtain diagnostic indicators. Promis-
ing seems to be the use of coefficients obtained
during bioimpedance analysis of body composi-
tion, i. e. visceral fat rating (VFR) and body fat per-
centage (BF%) determining the percentage of this
tissue in the whole body. To analyze the relation-
ship and usefulness of the standard obesity indices
compared to the parameters obtained from the
bioimpedance analysis in the assessment of the
severity of insulin resistance in obese patients.

Material and methods: The study included
702 obese patients aged 44.1%13. 8 years, including
557 women (79%) and 145 men (21%).

Results: A retrospective analysis of data from
medical records was performed, with particular at-
tention to anthropometric data (age, gender, BMI,
WCQ), bioimpedance analysis (BF%, VFR) and indi-

rect insulin resistance indices (HOMA-IR, QUICKI
index, TG/HDL ratio). Sensitivity and specificity of
bioimpedance indices were compared with clas-
sical anthropometric data. Statistical analysis was
performed in Statistica using the analysis of ROC
curves using the Youden index and tangential
method, comparing AUC for individual indicators.
Conclusions: Visceral fat rati may be a useful
additional biomarker in the assessment of insulin
resistance in patients with obesity disease.
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PREDIABETES AND METABOLIC
SYNDROME IN PATIENTS WITH
POLYCYSTIC OVARY SYNDROME IN
ASSOCIATION WITH BODY WEIGHT

Anna Krentowska', Agnieszka tebkowska',
Agnieszka Adamska?,
Monika Karczewska-Kupczewska', Irina Kowalska'

'Department of Internal Medicine and Metabolic
Diseases, Medical University of Bialystok, Bialystok,
Poland

2Department of Endocrinology, Diabetology and
Internal Medicine, Medical University of Bialystok,
Bialystok, Poland

Introduction: Polycystic ovary syndrome
(PCOS) is associated with high incidence of over-
weight and obesity, although it might also affect
normal-weight women. Patients with PCOS are
characterised by an increased prevalence of met-
abolic disturbances. Data from literature indicate
that the risk of metabolic disturbances is varied in
this group of patients and might also be increased
in lean PCOS patients, although the results of
previous studies are equivocal. The assessment
of metabolic disturbances’ prevalence in women
with PCOS, taking into account the influence of
body weight.

Material and methods: The study popula-
tion comprised 677 young women (aged 17-
35 years), divided into 4 groups: normal-weight
PCOS (n = 212), overweight/obese PCOS (n = 216),
normal-weight controls (n = 173), and overweight/
obese controls (n = 76). Anthropometric measure-
ments and oral glucose tolerance test (OGTT) were
performed in the study participants. The concen-
trations of lipids and sex hormones were mea-
sured, and transvaginal ultrasound was performed.
The prevalence of metabolic syndrome (MetS),
central obesity, prediabetes, and dyslipidaemia
was assessed.

Results: Normal-weight PCOS patients were
younger in comparison to both groups of over-
weight/obese women (23 vs. 25 years and 23 vs.
25.5 years; p < 0.001). Fasting glucose concentra-
tions in overweight/obese PCOS patients were
significantly higher than in normal-weight PCOS
patients (89 vs. 87 mg/dl; p = 0.013), while mean
glucose concentrations during OCTT were signifi-
cantly higher comparing to the other three groups
(114.6 vs.100.0; 99.5;102.6; p < 0.001). Addition-

ally, higher values of HOMA-IR (3.24 vs. 1.83; 2.24;
1.80; p < 0.001) and lower values of Matsuda index
(3.08 vs. 5.80; 4.91; 5.44; p < 0.001) were observed
in overweight/obese PCOS patients in comparison
to the other groups.

The prevalence of MetS, central obesity, pre-
diabetes, hypertriglyceridaemia and decreased
HDL-cholesterol concentrations was higher in
both groups of women with overweight/obesity
comparing to the groups of normal-weight women
(p < 0.05). Prediabetes, hypertriglyceridaemia,
and MetS were approximately twice as common
in PCOS women with overweight/obesity in com-
parison to control women with overweight/obesi-
ty (22.2% vs. 11.8%; 20.8% vs. 8.2%; 32.2% vs. 17.8%,
respectively). No differences in the concentrations
of glucose and lipids or values of insulin sensitivity
indices were observed between the groups of nor-
mal-weight women. The prevalence of metabolic
disturbances was also comparable between these
two groups.

Conclusions: The obtained results suggest
that the risk of metabolic disturbances in normal-
weight PCOS patients seems to be comparable to
healthy women. PCOS patients with overweight/
obesity are characterised by lower insulin sensi-
tivity and higher prevalence of metabolic distur-
bances than women with comparable BM| without
PCOS.
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THE USE OF TROPOCOLLAGEN IN THE
TREATMENT OF DIABETIC FOOT ULCER
— CASE REPORT

Daria Gorczyca-Siudak', Piotr Dziemidok'

'Diabetology Clinic, Institute of Rural Health, Lublin,
Poland

Introduction: Tropocollagen is a complex bio-
polymer secreted by fibroblasts, a precursor of
mature collagen. It is a structural basis for collagen
fibers polymerized in the intercellular space. The
wound healing process in diabetes is disturbed,
and the pace of their healing is often phased, slow,
requiring the use of a variety of approaches. Tropo-
collagen is currently rarely used in the treatment
of diabetic foot ulcers and its effectiveness in heal-
ing such wounds is unproven. Examples of patients
in whom local injections of collagen accelerated
wound healing suggest its potential value for di-
abetic ulcers’ treatment. A case report of the pa-
tient with an extensive neuropathic diabetic ulcer,
in whom the use of tropocollagen | injections sig-
nificantly accelerated the progress of treatment.

Material and methods: Using photo documen-
tation with a description of the healing process,
we aimed to show how the use of collagen turned
out to be one of the key elements of healing. Col-
lagen preparations with a constant, standardized
composition were used, containing auxiliary sub-
stances, stored in sterile vials, from which they are
ready for injection.

Results: We present a case of extensive neuro-
pathic ulceration in diabetic foot syndrome, which
is an example of the effective use of local subcu-
taneous/intradermal injections of tropocollagen.

Conclusions: The use of these preparations
seems to be a noteworthy element of wound heal-
ing support.

@ Current Topics in Diabetes 2023 | Curr Top Diabet, 2023; 3 (2):135-196



XXIV SCIENTIFIC CONGRESS OF DIABETES POLAND 18-20 MAY 2023 | KATOWICE - ABSTRACTS

POSTER SESSION OF ORIGINAL PAPERS 1.2
Chair: Michat Holecki

P7

EVALUATION OF THE EFFECT OF SGLT-2
INHIBITOR OR GLP-1 RECEPTOR
AGONISTS USE ON BIOCHEMICAL
METABOLIC PARAMETERS, BODY MASS
COMPOSITION MODIFICATION, BLOOD
PRESSURE REGULATION AND SELECTED
VASCULAR PARAMETERS IN OBESE
PATIENTS WITH TYPE 2 DIABETES.

Elzbieta Wéjcik-Sosnowska', Katarzyna Wojcik',
Damian Sieriko!, Leszek Czupryniak'

'Department of Diabetology and Internal Medicine,
Medical University of Warsaw, Warsaw, Poland

Introduction: Diabetes mellitus is a group of
metabolic diseases characterised by abnormally
high blood glucose levels arising from a deficiency
of properly functioning insulin.

A patient with diabetes who develops compli-
cations should be treated with SGLT2 inhibitors,
GLP-1 inhibitors or a combination of these me-
dicaments. The new drugs are antidiabetic, but in
a series of studies a significant reduction in cardio-
vascular risk is observed, regardless of the mecha-
nism of glycaemic regulation. The aim of this study
is to evaluate the effect of an SGLT-2 inhibitor or
GLP-1 receptor agonists on blood pressure regu-
lation and selected vascular parameters in obese
patients with type 2 diabetes.

Material and methods: The study will be an ob-
servational, prospective study. No randomisation
will be used, as the drugs will be used according
to medical indications. The patient’s profile and
the benefits of the appropriate drug group will be
the deciding factor. Patients with type 2 diabetes
mellitus in association with obesity BMI > 30, re-
quiring immediate hospitalisation, with glycated
haemoglobin (HbA,): 2 7%, and BMI: > 30 kg/m2
After qualifying for the study, all patients under-
went a medical examination during which RR, HR,
weight, height, waist circumference and hip cir-
cumference were measured.

A body composition analysis was carried out
using a bioimpedance body composition analyser.

A basic laboratory profile was performed (pe-
ripheral blood count, HbA,, creatinine, urea, uric
acid, electrolytes, lipidogram, NTproBNP, CRP,
TSH, ALT, general urine examination). The assumed

duration of the study is 36 months. The first ex-
amination will take place during hospitalisation,
followed by follow-up visits at 3, 6, 9,12, 24 and
36 months of the study. The specified time inter-
vals will allow differences in the measured param-
eters to be observed.

Results: An observation period of 9 months
has been carried out.In the first study group of
patients using I-SGLT-2, the following were ob-
served: a reduction in HbA,  of approximately
5%,slight changes in cholesterol levels, a 20% re-
duction in NTproBNP, 1.5% increase in BMI. The
mean age was 55 years.In the second study group
of patients using a GLP-1 receptor agonists, a 21%
reduction in HbA,, an 8% reduction in BMI, a 13%
reduction in total cholesterol and a 31% reduction
in tri glycerides were observed. The mean age was
50 years.In the third study group of patients using
GLP-1 receptor agonists and SGLT2 inhibitor to-
gether, the greatest reduction in HbA,. of approx-
imately 42% was observed. Total cholesterol was
reduced by about 41%, LDL by about 60%, TG by
53%, BMI was reduced by 7%.The mean age was
47 years.

Conclusions: The results obtained so far sug-
gest that combined effect of SGLT2 inhibitor and
GLP-1receptor agonists therapy should be widely
recommended, however it is significantly more ef-
fective in improving blood glucose control rather
than in reducing body weight.
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ALPACA WOOL TOE CAPS AS A METHOD
OF CARE FOR HAMMERTOES IN
PATIENTS WITH DIABETES

Ewa Kostrzewa-Zabtocka'

'ISPWSzS Poradnia Diabetologiczna Chetm,
Independent Public Provincial Specialist Hospital
in Chetm, Poland

Introduction: A hammertoe is a deformity
most often affectingthe proximal interphalangeal
joint of the second toe, causing it to be bent, and
posing a risk ofcorns. Hammertoes are often asso-
ciated with diabetes, leading to the diabetic foot.
To show the role of a nurse in the process of nurs-
ing hammertoes in people with type 2 diabetes by
crocheting alpaca wool toe caps.

Material and methods: The study used a pro-
prietary questionnaire of 10 questions and a phys-
ical examination of the toes. The study included
80 patients with type 2 diabetes, aged 50-80 years
(45 women, 35 men). The study was held at the Dia-
betes Outpatient Clinic from January to May 2022.

Results: All the examined patients suffered
from hammertoe deformities, mainly of the sec-
ond toe, with calluses on the dorsal surface ex-
posed to pressure. Only 10% of the respondents
had a normal BMI, while 30% were overweight and
60% were obese. More than half of the respon-
dents (57%) admitted wearing too tight shoes. Men
(20%) wore tight socks and women (40%) wore
high heels. The vast majority of patients (80%)
worked in a standing position for several hours.
After having conducted the physical examination
of the toes and having diagnosed hammertoes in
all respondents (100%), | crocheted alpaca wool
caps for the deformed second toes so as to pre-
vent the development of corns or calluses that
may become inflamed, leading to the diabetic
foot syndrome. All patients (100%) described al-
paca wool caps as soft, warm, comfortable to wear
and easy to put on.

Conclusions: Hand crocheted toe caps made
of alpaca wool protect and separate the affected
toes. They prevent toes from rubbing against each
other, thus reducing pain and increasing walking
comfort.People wearing alpaca caps on hammer
toes have not been observed to develop a diabetic
foot syndrome.
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POST-TRANSPLANT HYPOGLYCEMIA -
A CASE STUDY

Grzegorz Rudzki', Maciej Dubaj?,
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'Chair and Department of Endocrinology,
Diabetology and Metabolic Diseases, Medical
University of Lublin, Lublin, Poland

2Section at the Student Scientific Group at the Chair
and Department of Endocrinology, Diabetology and
Metabolic Diseases, Medical University of Lublin,
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3Diabetological Section at the Student Scientific
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Introduction: The most common cause of G5
stage chronic renal disease eligible for transplan-
tation treatment is type 2 diabetes mellitus. The
same disorders of carbohydrate metabolism lead-
ing to the development of end-stage renal disease
can cause impaired graft function. Post-transplant
hyperglycemia is a well-known complication and
results from complications following immuno-
suppressive treatment and glucocorticosteroid
therapy. Post-transplant hypoglycemia is a com-
pletely different phenomenon, so far practically
not described in the available literature. The aim of
this paper was to present the case of a patient with
symptomatic hypoglycemia observed immediately
after renal transplant.

Material and methods: Analysis of available
medical records and statistical parameters from
the LibreView glycemic monitoring system reports.

Results: The procedure of allogeneic left re-
nal transplantation, collected from a cadaver, was
performed in 2021, in a 24-year-old patient with
end-stage renal disease in the course of hyperten-
sive disease. The surgery was performed without
complications, and the kidney resumed normal
function immediately after transplantation. Imme-
diately after the procedure, the patient was con-
nected to LibreView system. The reference range
of blood glucose was set at 70-180 mg/dl. From
the eleventh postoperative day, the patient was
observed to have typical symptoms of hypoglyce-
mia. The symptoms correlated with the reduced
glycemic levels found in LibreView and from ve-
nous blood. After analyzing the available data, it

was found that for a period of 14 days after trans-
plantation, the patient’s average blood glucose
level was 105 mg/dl, with a range of 99-167 mg/dl
in the first week after surgery and 62-87 mg/dl in
the second week. For 33% of the monitored time,
a glycemia < 70 mg/dl was documented, of which
6% was < 54 mg/dl. Hypoglycemic episodes were
documented 22 times during the study period,
the lowest measurement of which was 40 mg/dl.
The patient’s lowered glycemia occurred most
often during the night and morning hours (2am-
10am). The diagnosis of hypoglycemia was deep-
ened with the determination of inflammatory pa-
rameters, insulin, C-peptide, HbA,. The function of
adrenocorticotropic axis, calcium and phosphate
metabolism were also evaluated, and a full meta-
bolic evaluation was performed. The results of the
above tests remained within the ranges of refer-
ence norms.

Conclusions: Dyglycemic disorders are com-
mon after renal transplantation, but hypoglycemia
among such patients is rare and has no clear ex-
planation in the scientific literature. It's important
to remember that any abnormality of carbohy-
drate metabolism affects the general condition of
patients and the function of transplanted organs.
Therefore, every renal transplant patient should
remain under coordinated nephrology-diabetes-
transplant care.
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THE RELEVANCE OF BODY FAT
PERCENTAGE AND VISCERAL

FAT RATING OBTAINED BY
BIOIMPEDANCE IN ASSESSING THE
RISK OF CARBOHYDRATE METABOLISM
DISORDERS

Dominik Porada', Jakub Gotacki', Jakub Wronecki',
Ewelina Niedzielska', Aneta Szafraniec-Porada’,
Monika Lenart-Lipiriska', Beata Matyjaszek-Matuszek'

'Chair and Department of Endocrinology,
Diabetology and Metabolic Diseases, Medical
University of Lublin, Lublin, Poland

Introduction: Two parameters, body mass in-
dex (BMI) and waist circumference (WC), whose
elevated values are risk factors for carbohydrate
metabolism disorders, are commonly used in the
diagnosis of obesity. Obesity is one of the main
risk factors for the development of type 2 diabetes
(T2D), however, sometimes these parameters are
not sufficient for a full clinical evaluation, as they
do not reflect the severity of the main pathomech-
anism for the development of T2D - the adipos-
opathy — a condition resulting from the secretion
of pro-inflammatory and hormonally active sub-
stances by visceral fat tissue. Therefore, there is
a need to incorporate new parameters into clinical
practice to determine total body fat (BF%, body
fat percentage) and to determine the amount of
intra-abdominal fat (VFR, visceral fat rating). Both
parameters are obtained by bioimpedance body
composition analysis and correlate with dual-
energy X-ray absorptiometry (DXA), which has
risks due to exposure to ionizing radiation. To eval-
uate the importance of BF% and VFR in the analy-
sis of the risk of developing carbohydrate metab-
olism disorders in patients with obesity.

Material and methods: We analyzed data of
702 patients with obesity, including 557 women
and 145 men, with an age of 44.09 *13.78 years,
a BMI of 36.89 +6.11 kg/m? and a mean WC for
women of 109.51 £12.85 cm and men of 124.25
+15.22 cm. Analysis of the medical records of the
patients of the obesity treatment program, with
particular emphasis on anthropometric data, body
composition analysis by bioimpedance and labo-
ratory assessment of carbohydrate metabolism.
Statistical analysis of the collected study mate-
rial was developed using analysis of variance by
ANOVA with subsequent post-hoc analysis.

Results: Carbohydrate metabolism disorders
were observed in 355 patients (50.57% of the study
population), including the presence of impaired
fasting glucose in 93 patients, impaired glucose
tolerance in 68 patients, “double pre-diabetes” in
53 patients and T2D in 137 patients (19.52%). There
was a significantly lower VFR value in women com-
pared to men, and a lower BF% value in men com-
pared to women. A particularly significant differ-
ence in VFR values was observed between patients
with T2D and patients without any carbohydrate
metabolism disorders. There was no statistically
significant difference in BF% between the meta-
bolic disorder groups analyzed.

Conclusions: The statistical analysis per-
formed indicates the usefulness of VFR analysis
as a screening parameter for stratifying the risk of
developing carbohydrate metabolism disorders in
obese patients, especially with regard to the risk
of T2D.

®
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STEATOHEPATITIS AND DIABETES
MANAGEMENT A CASE REPORT

Elzbieta Karpiriska-Gasztot!, Katarzyna Mordarska',
Matgorzata Godziejewska-Zawada?

'First Department of Internal Diseases, Subdivision
of Diabetology, Bielariski Hospital, Warsaw, Poland
’Endocrinology Clinic, Medical Centre

of Postgraduate Education, Warsaw, Poland

Introduction: Obesity and diabetes mellitus
are associated with non-alcoholic fatty liver dis-
ease (NAFLD) and progressive liver damage. Hip-
ertransaminasemia is a main symptoms of liver
injury or non-alcoholic steatohepatitis (NASH) on-
set. There are literature data of beneficial effects
of GLP-1 receptor agonists on both diabetes and
NASH treatment.

Case report: A 52-years-old obese women
with 3-year history poor metabolic control type 2
diabetes and with hipertransaminasemia treated
Heparegen without success. She was admitted to
hospital with polydipsia, polyuria, dehydration,
without acidosis. Her medical history was PCO
syndrome.

In physical examination: obesity — BMI = 35 kg/m2
The laboratory testing on hospital admission were:
glucose = 383 mg/dl; HbA, = 14.7%, C-peptide =
3.19 ng/ml. Blood pH in normal range.

Since the diagnosis of diabetes, elevated ALT
concentrations — subsequent measurements were:
210,190, 203 1U/L. In tests: HbsAg, HCV p-bodies,
ANA2, ASMA - negative. Elevated cholesterol val-
ues: total was 201, LDL =126 and triglycerides =
330 mg/dl. Abdominal ultrasonography and CT
showed hepatic steatosis. Calculated degree of fi-
brosis according to NAFLD Fibrosis Score Calcula-

Parameters At the After
beginning of dulaglutide
hospitalisation tratment
Cholesterol [mg/dll 201 172
TG Img/dll 330 130
LDL [mg/dl 126 100
Non-HDL [mg/dll 145 115
Fasting glucose [mg/dl] 385 127
HbA, (%) 147 63
AspAT [U/1] 150 29
AlATt [U/U 206 49

AspAT — aspartate aminotransferase, HDL — high-density lipoprotein
cholesterol, LDL — low-density lipoprotein cholesterol, TG — triglyc-
erides

tor = 2.0 (a value greater than 0.675 means severe
fibrosis — grade F3-F4).

During hospitalization she was treat intensive
insulin therapy and after glucose normalization,
GLP-1 receptor agonist (dulaglutide) was recom-
mend. Metformin treatment was maintained.
Post-hospital treatment was metformin XR 2000
mg/day, dulaglutide 1.5 mg. Control examinations
after 4 months showed a glucose and lipids con-
trols significant improvement and transaminase
normalization. The GLP-1 receptor agonists and
metformin treatment was continued and, because
of better liver function, atorvastatin was added to
treatment.

Conclusions: This case report showed benefi-
cial effects GLP-1 receptor agonists on both diabe-
tes and NAFLD treatment.
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TIRZEPATIDE-INDUCED WEIGHT LOSS
IN TYPE 2 DIABETES IS INDEPENDENT
OF NAUSEA, VOMITING, OR DIARRHOEA

Hiren Patel!, Kamlesh Khunti?, Helena Rodbard?,
Harpreet Bajaj*, Ross Bray', Zbigniew Kindracki,
Angel Rodriguez!

'Eli Lilly and Company, Indianapolis, IN, USA
’Diabetes Research Centre, University of Leicester,
Leicester, UK

3Endocrine and Metabolic Consultants, Rockville,
MD, USA

“LMC Diabetes and Endocrinology, Brampton;
Leadership Sinai Centre for Diabetes, Mount Sinai
Hospital, Toronto, ON, Canada

Introduction: Tirzepatide (TZP), a glucose-de-
pendent insulinotropic polypeptide (GIP)/glu-
cagon-like peptide-1 (GLP-1) receptor agonist,
demonstrated superior reduction in HbA,. and
body weight vs. comparators in participants with
type 2 diabetes (T2D) across the SURPASS 1-5 ran-
domised clinical trials. The most common adverse
events (AEs) in TZP-treated participants were gas-
trointestinal (Cl) in nature. This post hoc analysis
evaluated the impact of nausea, vomiting, or diar-
rhoea AEs on weight loss with TZP across the SUR-
PASS 1-5 trials.

Material and methods: The phase 3 SURPASS
1-5 trials included participants with T2D (drug-
naive or on background glucose-lowering medica-
tions). Trial participants were randomised (1:1:1:1,
except in SURPASS-4 with 1:1:1:3 randomisation)
to once-weekly TZP (5, 10, 15 mg) or comparator
(placebo, semaglutide 1 mg once weekly, or titrated

Parameters EFFECT Tirzepatide vs. comparator ETD  (95% Cl, kg)
SURPASS-1vs. placebo Direct —0— ! -5.6 (-6.8, -4.4)
( th ) Indirect ) -0.1 (-0.3,0.1)
monotherapy. Total — — ' =5.7 (=6.8,=4.5)
at week 40 Direct —— ' ~65 (=77,-53]
Indirect o -02 (-04,0.1)
Total —. — : -67 (~7.8.-55)
Direct —e— ' -/.8 (-9.4,-63)
Indirect 1 -0.0 (-0.3,0.3)
Total —e— 0 -7.9 (=9.4.-6.4)
SURPASS-2 vs. Direct o -18 E—Z,é, —1,0))

. Indirect . 0.0 -0.0,0.0
semaglutide 1 mg Total == 8 (=2,6,-10)
(add-on to metforrnin) Direct —o— ‘ =37 5—4.5, —2‘)9)

Indirect -0.1 -0.2,01
at week 40 Total - 3B 560 2.9)
Direct —o— ' -55 (-6.4,-4.6 4)
Indirect ® -01 (-03,0.1)
Total —e— : 56 (=65, -47)
SURPASS-3 vs. insulin I Igirect — — ' 6927 271301.61074%.7)
ndirect . -0.1, 0.
degludec (add-on to Total — — Vg (10,4 ~8.6)
metformin *SGLT-21) Direct —e— ' =129 E—M.O, —)11.9)
Indirect ‘4 0.6 02,10
at week 52 Total =t sl (S133.0114)
Direct| —@&— ' -145 (=15.5, -13.4)
Indirect 4 05 (01,1.0)
Total —o— 0 -13.9 (-14.9,-12.9)
SURPASS 4 vs. insulin Direct o ' -87 (-93,-8.0)

) Indirect D) -01 (-03,0.1)
glargine (add-on to Total — L 88 (=94, -8.])
*metformin *SGLT-21 Direct : -10.8 E—H,S, —leO)

Indirect o1 -03 -0.6,0.0
5U) at week 52 Total o Cm (117.-10.4)
Direct o ' -131 (=14.0,-12.3)
Indirect k@i 03 (-0.1,07)
Total o ' -12.8 (-13.5,-12.1)
SURPASS-5 vs. placebo | Direct —_ : -7.7 (-9.0,-6.3)
(add-on to insulin ndT%etc;tl S I (_)797 E:gé 95)3)
glargine tmetformin) Direct [ —— . -9%5 E—lo.c), —8).1)
Indirect 0.2 -02,0.6
at week 40 Total —e—i T (10.6,-7.9)
Direct —e— ! -11.9 (-13.5,-10.3)
Indirect @ 06 (-0.0,1.2)
Total —e— ' -1.3 (-12.8,-9.8)
T T T T 1
-16 -12 -8 —4 0 4

Estimated treatment difference (95% ClI, kg)

Tirzepatide 5 mg

® Tirzepatide 10 mg

® Tirzepatide 15 mg

®
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daily basal insulins). Participants within trials were
subdivided by self-reporting (yes/no) of any nau-
sea, vomiting, or diarrhoea. Change from baseline
in body weight at the primary endpoint was as-
sessed within each trial and subgroup. Mediation
analyses were conducted to evaluate the contri-
bution of direct and indirect (mediated by nausea,
vomiting, or diarrhoea) effects of TZP on weight
change vs. comparators.

Results: Across the SURPASS 1-5 trials
(SURPASS 1, N = 475; SURPASS 2, N = 1876;
SURPASS 3, N = 1435; SURPASS 4, N =1989; SUR-
PASS 5, N = 471), 19-36% of TZP-treated partici-
pants reported nausea, vomiting, or diarrhoea vs.
5-26% of those in the comparator arms. Mean
weight loss at the primary endpoint with TZP was
similar in participants reporting nausea, vomiting,
or diarrhoea (-6.16 to -14.86 kg) vs. those who did
not report these Gl AEs (-6.17 to -13.29 kg). Medi-
ation analyses (Figure) suggest that the estimated
treatment difference (ETD) of change from base-
line in weight (95% confidence interval [Cl]) fa-
voured all doses of TZP (total and direct effects).
The contribution of nausea, vomiting, or diarrhoea
(indirect effects) to TZP-induced weight loss was
minimal (Figure), if any, representing < 5% of the
total effect across all trials. In some instances,
TZP vs. comparators led to slightly greater weight
loss in participants without GI AEs compared with
those reporting Gl AEs, leading to positive ETD val-
ues for indirect effects (Figure).

Conclusions: Superior weight loss with TZP
appears to be independent of reported nausea,
vomiting, or diarrhoea AEs across the SURPASS
1-5 clinical trials.

Source of funding: Eli Lilly and Company
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EXPRESSION OF SELECTED microRNAS
IN ADIPOSE TISSUE-DERIVED
MESENCHYMAL STEM CELLS AND
METABOLIC SYNDROME - PRELIMINARY
RESULTS

Grzegorz Wystrychowski', Klaudia Simka-Lampa?,
Agnieszka Witkowska®, Ewelina Sobecko?,
Aleksandra Skubis-Sikora* Bartosz Sikora®*

Ewa Wojtyna®, Agnieszka Golda®, Katarzyna Gwizdek’,
Marta Wrébel?, Lukasz Sedek’®,

Celina Kruszniewska-Rajs'°, Joanna Gola'™

'Department of Internal Medicine, Diabetology and
Nephrology, Faculty of Medical Sciences in Zabrze,
Medical University of Silesia, Katowice, Poland
2Department of Biochemistry, Faculty of Medical
Sciences in Katowice, Medical University of Silesia,
Katowice, Poland
*Foundation of Healthy Life, Katowice, Poland
“Department of Histology and Embryology,
Faculty of Medical Sciences in Katowice,
Medical University of Silesia, Katowice, Poland
*Institute of Psychology, University of Silesia,
Katowice, Poland
SAlfamed General Practice, Siemianowice élqskie,
Poland
"Department of Physical Rehabilitation,
Faculty of Medical Sciences in Katowice,
Medical University of Silesia, Katowice, Poland
8Department of Internal Medicine, Diabetology
and Cardiometabolic Diseases, Faculty of Medical
Sciences in Zabrze, Medical University of Silesia,
Katowice, Poland
*Department of Microbiology and Immunology,
Faculty of Medical Sciences in Zabrze, Medical
University of Silesia, Katowice, Poland
Department of Molecular Biology,
Faculty of Pharmaceutical Sciences in Sosnowiec,
Medical University of Silesia, Katowice, Poland

Introduction: Adipose tissue is rich in multipo-
tent mesenchymal stem cells (AdMSC), which se-
crete microRNAs (miR). Although miR are involved
in pathogenesis of metabolic syndrome, the role of
those secreted by AAMSC remains elusive.

We aimed to assess expression of selected miR
by AdMSC in relation to basic metabolism param-
eters in non-diabetic adults.

Material and methods: For this preliminary
study 10 obese, 8 overweight and 5 normal weight
subjects with no inflammatory or cancerous
disease were enrolled, including 19 female and
4 male, 6 prediabetic and 17 euglycemic ones.

Results: AMSC were harvested from abdom-
inal subcutaneous fat collected with liposuction
and cultured in standard conditions. Expressions
of four miR reported in metabolic disturbances:
miR-21, miR-122, miR-155 and miR-192 were esti-
mated with RT-PCR. Total and visceral fat were as-
sessed with bioimpedance.

Expression of miR-21, miR-122, or miR-192 did
not correlate with any clinical parameter. On the
other hand, expression of miR-155 [2-2¢ x10-3] was
lowest in obese subjects (3.69 +2.67 vs. 7.07 +4.42
in overweight and 10.25 ¥7.05 in normal weight
ones, p = 0.04, K-W ANOVA). It correlated inverse-
ly with BMI, total fat mass, visceral adiposity, and
serum CRP, whereas positively (marginally statis-
tically significantly) with serum HDL-cholesterol
(Table).

Conclusions: Expression of miR-155 in AAMSC
appears blunted in visceral obesity, which cor-
relates with HDL-dyslipidemia and microinflam-
mation. This calls for further study of AAMSC miR
secretome in the pathogenesis of metabolic syn-
drome with focus on miR-155.

®
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Age (years) 43.0 £8.9 (28-63) -0.8 -0.16 -0.28 -0.14

BMI (kg/m?] 30.3 7.5 (21.4-47.6) -0.21 0.08 -0.65 -0.19
p <0.01

Total fat tissue [kgl | 31.9. +14.0 (14.0-60.5) -0.11 -0.10 -0.49 -0.28
p=0.02

Viscera fat 8.7 £4.1(3-17) -0.09 -0.04 -0.55 -036

indicator p =0.01

HOMA-IR 2.6 +2.5(0.6-11.5) -0.18 0.19 -032 -0.20

Fasting serum 85.0 #10.7 (65.0-108.1) -0.08 0.16 -0.21 0.12

glucose [mg/dl]

HbA, (%) 5.4 0.4 (4.8-6.1) -0.03 0.18 -0.12 0.05

Serum HDL- 63.2 #11.9 (43.6-87.0) -0.11 -0.21 0.39 -0.11

cholesterol [mg/d] p=0.06

Serum LDL- 113.5 £31.3 (42.2-176.0) 0.16 0.02 0.08 -0.01

cholesterol [mg/dll

Serum triglycerides | 111.2 £60.0 (38.0-252.5) 0.24 034 -0.06 0.15

[mg/dl]

eGFR 82.6 £12.1 (65.2-115.1) -031 -0.11 -0.22 -0.06

[ml/min/1.73 m?

Serum CRP [mg/l] 3.0 4.2 (0.1-13 .4) -0.23 -0.02 -0.61 -0.1
p <0.01

microRNA expression calculated as 24 values, expression related to SNORD6 control

CRP - C-reactive protein, eGFR — estimated glomerular filtration rate
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A DIFFERENTIAL DIAGNOSIS OF TYPE
OF DIABETES IN A LEAN PERSON WITH
A LESION IN THE PANCREAS A - CASE
REPORT

Matgorzata Godziejewska-Zawada',
Katarzyna Mordarska?, Elzbieta Karpiriska-Gasztot?

'Endocrinology Clinic, Medical Centre

of Postgraduate Education, Warsaw, Poland

2First Department of Internal Diseases, Subdivision
of Diabetology, Bielanski Hospital, Warsaw, Poland

Introduction: The identification of type of di-
abetes mellitus in lean adult could be a problem.
The type 1, type 2 and pancreatic cancer- associ-
ated diabetes would be included in differential
diagnosis.

Case report: A 69-year-old woman with 5-year
history of diabetes was admitted to the hospital
for weight loss diagnose and to determine the type
of diabetes. First, she was treat metformin alone
and later sulfonylurea (gliclazide) was added. From
the beginning, the poor metabolic control was ob-
served with HbA,. constantly above 8%. 4 years
ago a cystic changes in the pancreas and elevated
TSH levels was found.

In physical examination: thin (BMI = 24,3 kg/m?);
RR 125/80; In laboratory tests: fasting glucose =
145 mg/dl; HbA,. = 8.12%, C-peptide (ng/ml) fast-
ing = 1.17, after meal = 4.41. Abnormal lipid profile:
LDL cholesterol =122 mg/dl; TSH = 2.35 plU/ml;
anti-TPO antibodies = 183.8 IU/ml; Cal9-9 =10.8
(norm), abdominal CT: cystic lesion in the body of
the pancreas 10x8 mm with probable association
with Wirsung's duct - IPNM (intraductal papillary
mucinous neoplasm)? Cholecystolithiasis. Transe-
sophageal ultrasound of the pancreas (EUS) was
performed — examination not confirming the con-
nection with Wirsung's duct. The result of the anti-
GAD test > 2000. Diagnosed: Slow-onset type 1
diabetes, autoimmune thyroid disease in eu-
thyreosis, pancreatic cysts.

We started basal insulin treatment but was
necessary addition of small doses of insulin meal-
time. The total daily dose of insulin, for good gly-
cemic control, was 15-18 U/day.

Due to the result of LDL-cholesterol, statin was
added. After insulin treatment we observed a grad-
ual increase in weight.

Conclusions: In lean adults, it is necessary to
differentiate between the type 1, type 2 or second-
ary diabetes associated with pancreatic cancer.
Anti-GAD antibodies and C-peptide is useful in
differentiation. In many adult patients with type 1
diabetes, insulin secretion is maintained for a long
time, therefore the C-peptide plasma concentra-
tion at the lower limit of normal cannot be used
as a differentiating criterion. Diabetes may be the
first symptom of pancreatic cancer and appears
even 2 years before clinical diagnosis, therefore
each change in the pancreas must be carefully
diagnosed.

®
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ANALYSIS OF PREDICTIVE FACTORS OF
METFORMIN MONOTHERAPY FAILURE
IN PATIENTS WITH TYPE 2 DIABETES

Monika Lenart-Lipinska', Jakub Gotacki',

Jakub Wronecki', tukasz Klin', Hanna Szmygin',
Martyna Kepka', Matgorzata Drozd',

Beata Matyjaszek-Matuszek'

'Department of Endocrinology, Diabetology and
Metabolic Diseases, Medical University of Lublin,
Lublin, Poland

Introduction: For many years, metformin has
been the first-line treatment for managing type 2
diabetes, however, in many patients, metformin
monotherapy is not sufficient to maintain meta-
bolic control of the disease, as expressed by failure
to achieve therapeutic goals in terms of glycemia,
body weight, blood pressure and lipid parameters.
In the light of current research and ongoing discus-
sions about the appropriate timing of treatment
intensification, the search for clinical and bio-
chemical predictors of metformin monotherapy
failure could support clinical decisions when initi-
ating diabetes treatment. To identify demograph-
ic and clinical factors in a group of patients with
t. 2 diabetes to predict failure of metformin mono-
therapy.

Material and methods: We analyzed data of
1880 patients with t. 2 diabetes treated at the Di-
abetes Outpatient Clinic between years 2005 and
2022 who were initiated on metformin monother-
apy, searching for factors that may correlate with
metformin failure defined as: addition of another
anti-diabetic drug or failure to achieve HbA, < 7%
within 18 months of starting metformin treatment.
The analysis included: blood glucose levels and
HbA,  at the time of diagnosis, coexisting compo-
nents of the metabolic syndrome, and selected
parameters of cardiometabolic and anthropomet-
ric assessment.

Results: In the analyzed population of patients
with diabetes mellitus t. 2, a high rate of failure
of metformin monotherapy was observed. Among
the factors most strongly correlated with met-
formin treatment failure were baseline HbA,., age,
male gender, and comorbid cardiovascular com-
plications.

Conclusions: The results suggest that the most
significant factor correlating with early metformin

failure is the severity of the disease and the pa-
tient's metabolic status prior to the initiation of
therapy, which supports the thesis that in select-
ed groups of patients, intensive pharmacological
treatment should be considered from the time of
diagnosis of type 2 diabetes in order to attain bet-
ter metabolic control of the disease.
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THE RELATIONSHIP BETWEEN SERUM
VASPIN CONCENTRATION AND INSULIN
RESISTANCE IN PATIENTS WITH
OBESITY

Marta Pelczyriska', tukasz Pilarski', Agnieszka
Seraszek-Jaros?, Monika Szuliriska', Pawet Bogdariski'

'Chair and Department of Treatment of Obesity,
Metabolic Disorders and Clinical Dietetics, Poznan
University of Medical Sciences, Poznan, Poland
2Department of Bioinformatics and Computational
Biology, Poznan University of Medical Sciences,
Poznan, Poland

Introduction: Adipose tissue is a highly active
endocrine organ that regulate an energy homeo-
stasis through secreting numerous of bioactive
molecules, as vaspin. Due to its insulin-sensitizing
functions and protective role in vasculature and
adipose states, vaspin has been speculated as
a beneficial adipokine and a candidate biomarker
in metabolic disorders. The study aimed to deter-
mine the association of vaspin concentration with
insulin resistance (IR) in obese patients.

Material and methods: Out of the recruited
60 participants, 40 (aged 43.3 *13.4 years) were
assigned to the study (obese patients) and
20 (aged 38.9 £14.7 years) to the control group (nor-
mal-weight subjects). Anthropometric parameters
(body weight, height, waist and hip circumference)
were measured, anthropometric indexes were cal-
culated. Body composition (i.a. body adipose tis-
sue, lean body mass) was assessed using the bio-
impedance method with Bioscan 920-2 device.
Blood pressure measurements were taken 3 times
and an average value was taken. Serum vaspin
concentration, interleukin 6 level (IL-6) as well as
hs-CRP value were assessed using an appropriate
ELISA Kits. Other biochemical analyses, performed
with standard commercial tests, included: fasting
glucose, insulin and lipid profile. HOMA-IR was
calculated using the appropriate formula.

Results: Vaspin level was significantly higher in
the obese patients in comparison to the controls
(0.82 £0.62 vs. 0.43 £0.59; < 0.001). In the study
group, a positive correlations between vaspin con-
centration and the percentage of adipose tissue
(r=0.382; p=0.015) as well as hs-CRP concentra-
tion (r = 0.428; p = 0.006) has been evaluated. In
the overall population, vaspin correlated positively
with body weight (r = 0.452, p < 0.001), BMI (r =

0.558, p < 0.001), waist circumference (r = 0.490,
p < 0.001), the percent and mass of body adipose
tissue (r=0.616 and r = 0.507, p < 0.001). Vaspin
concentration correlated also positively with tri-
glycerides (r = 0.337; p < 0.008), hs-CRP (r = 0.614;
p < 0.001) and IL-6 (r = 0.457; p < 0.001) levels. Fur-
thermore, a positive correlation between vaspin
concentration and IR markers as insulin level (r =
0.341; p < 0.008) and HOMA-IR value (r = 0.382;
p < 0.003) has been found. The analysis of logis-
tic regression showed that BMI increased was the
biggest factor stimulating vaspin concentrations
(OR = 8.5; Cl:1.18-61.36; p = 0.0049).

Conclusions: Elevated vaspin level in obese
patients may imply its compensatory role against
obesity and insulin resistance. Moreover, vaspin
concentration is associated with cardiometabolic
risk-related factors in obesity, thus can be consid-
ered as a new therapeutic approaches in i.a. car-
bohydrate metabolism disorders. Nevertheless,
further research is needed to support these con-
clusions.
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AND VISCERAL ADIPOSE TISSUE
DEPENDING ON THE PRESENCE
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Introduction: Obesity is associated with insu-
lin resistance, which consequence is the metabolic
syndrome (MS). Metabolic disturbances may result
from impaired adipogenesis, i.e. the formation of
adipocytes from mesenchymal stem cells located
in stroma vascular fraction (SVF) of adipose tis-
sue. Recent studies indicate the role of the Sonic
Hedgehog (SHH) and NOTCH pathways in adipo-
genesis and metabolism of carbohydrates and lip-
ids. However, the involvement of these pathways
in the pathogenesis of obesity and its metabolic
complications in humans is still unclear. The aim
of study was to evaluate the SHH and NOTCH
pathways genes expression in subcutaneous (SAT)
and visceral (VAT) adipose tissue of obese people
depending on the presence of MS, and their asso-
ciation with MS.

Material and methods: The study included
20 subjects with BMI 42 3.9 kg/m? who under-
went the bariatric surgery. Patients were divided
into subjects with MS (n = 10) and without MS
(n =10). The 2 g of SAT and VAT were collected
from all subjects. The portion of fat was digested
with collagenase to obtain the SVF. The expres-
sion of SHH (SMO, GLIT), NOTCH (NOTCH]I, HES1)
pathway genes and adipogenesis markers (CEBPA,
CEBPB, PPARC) was measured in the obtained ma-
terial (SVF, SAT, VAT).

Results: In subjects with MS the expression of
SMO and HEST in SVF SAT (all p < 0.003) and GLI1
in SVF VAT (p = 0.03) was lower. In the same group
SVF SAT PPARG and SVF VAT CEBPA, PPARG (all
p < 0.02) were lower. The expression of CEBPA and
PPARG (all p < 0.05) was also lower in SAT of sub-
jects with MS. In the entire group, expression of
NOTCHT in SVF SAT and GLIT in SVF VAT was posi-
tively correlated with CEBPA and CEBPB in the re-
spective SVF (all p < 0.05), and expression of SMO
in SAT and NOTCH1 in VAT was positively correlat-
ed with CEBPA and CEBPB in the respective tissue
(all p < 0.004). In all subjects SVF SAT SMO expres-
sion was negatively correlated with cholesterol, tri-
glyceride and HbA,. (all p < 0.04). In subjects with
MS the expression of NOTCHI in SAT and GLI1 in
VAT was positively correlated with fasting glucose,
and NOTCH1 in VAT was positively correlated with
fasting insulin (all p < 0.05). In subjects without MS
SAT GLIT and HEST were negatively correlated with
HOMA-IR, and VAT SMO, NOTCH, HES1 were nega-
tively correlated with fasting insulin and HOMA-IR
(all p < 0.03).

Conclusions: Sonic Hedgehog and NOTCH
pathways may be associated with impaired adi-
pogenesis and the induction of metabolic distur-
bances in obese humans.
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Introduction: The coexistence of carbohy-
drate metabolism disorders and thyroid diseases
is of great interest of both diabetologists and en-
docrinologists. It is well known that hormones of
thyroid gland are important regulators of glucose
metabolism. Co-occurrence of diabetes type one
with autoimmune thyroid disease in autoimmune
polyglandular syndromes is not controversial.
However, the data on the relationship between
thyroid function and type 2 diabetes (T2D) are not
so unequivocal and many studies indicate a higher
incidence of thyroid diseases in patients with obe-
sity disease. According to the recommendation of
the Polish Diabetology Society, every patient with
diabetes should have the diagnostic process ex-
tended with the assesment of TSH and, in select-
ed cases, ATPO antibodies. In the presented work,
authors, following the recommendations of PTD,
tried to answer the question: is there a difference
in the occurrence of hypothyroidism, including au-
toimmune, in obese patients with type 2 diabetes
or prediabetes, compared to obese patients with
normoglycemia.

Material and methods: The analysis included
702 patients (557 F and 145M) aged 16 to 76, with
obesity, hospitalized for treatment of primary
disease. Among them 351 people (50%) had diag-
nosed hyperglycaemia: 137 patients (19.52%) had
T2D and 214 (30.48%) had prediabetes (impaired
fasting glucose and/or impaired glucose toler-
ance). According to the recommendations of PTD,
all patients were assessed for thyroid hormone
function based on the measurement of TSH and,
in 625 cases, also FT4. In 202 patients aTPO anti-
body concentration was measured. The obtained
results were analysed using STATISTICA 13 and
x? tests were used where applicable.

Results: Elevated TSH concentration was found
in 15 patients, including 3 with T2D, 7 with predia-
betes and 5 with normoglycaemia. ATD was found

in 153 patients, including 22 patients with T2D
(16.07% of all diabetic patients), 47 patients with
prediabetes (21.76% of all with prediabetes) and
82 patients (23.63%) without carbohydrate metab-
olism disorders. These differences were statistically
significant (p = 0.015). Diabetic patients were also
the least likely to take levothyroxine, regardless of
diagnosis of ATD (24.82%).

Conclusions: A higher incidence of hypothy-
roidism and ATD in group of obese patients with
T2D and prediabetes compared to patients with
obesity without carbohydrate metabolism dis-
orders was not observed, which suggests that
hyperglycemia itself does not impact on thyroid
function. To confirm this observation, it would
be necessary to carry out the study in the con-
trol group of people with T2D with normal body
weight.
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Introduction: It is estimated that the number
of patients with diabetes worldwide will reach
783 million in 2045 and the leading cause of death
remain cardiovascular events. The challenge for
modern medicine is to find a method to identify
high risk patients based on easy to obtain clinical
data. In contrast to the methods of classical sta-

tistics, machine learning (ML) algorithms allow for
the prediction of the occurrence of medical events
and have already found to be useful in clinical
practice. To use ML methods to predict the occur-
rence of new cardiovascular events in a group of
4 000 patients with diabetes over a minimum of
6-month follow-up period from hospital discharge.

Material and methods: Demographic and
clinical data, including laboratory and imaging
results of diabetic patients hospitalized in the
Department of Internal Medicine and Diabetol-
ogy in Zabrze, Poland. The study is single-cen-
ter, prospective and observational (a minimum
10-year follow-up of patients is planned), part of
The Silesia Diabetes-Heart Project (ClinicalTrials.
gov NCT05626413). The analysis of the collected
data is based on ML methods to identify patients
with the highest risk of cardiovascular events
based on medical data available in everyday prac-
tice. Prospective assessment of patients for the oc-
currence of new cardiovascular events after hos-
pital discharge is conducted during a telephone
interview at a minimum interval of 6 months after
hospital discharge.

Results: To date, medical data have been col-
lected and a prospective analysis of 1735 patients
hospitalized between years 2016 and 2021 (mean
age 59.07 years, SD 17.35; diabetes duration of 11.19
years, SD 9.11; HbA,  9.12%, SD 2.38; 52.97% women)
has been performed. The majority of patients
(78.67%) had type 2 diabetes. The created algo-
rithm identified 12 easy-to-obtain clinical variables
(coronary artery disease, heart failure, peripheral
arteriosclerosis, stroke, presence of diabetic foot,
chronic kidney disease, percentage of eosinophilia,
potassium levels, and treatment with clopidogrel,
heparin, proton pump inhibitor or loop diuretic),
which identify those at highest risk of a cardio-
vascular event during the follow-up period after
hospital discharge. The method used has correctly
classified the occurrence of cardiovascular events
in 63.33% of patients (AUC: 0.72, 95% Cl: 0.66-0.77).

Conclusions: This preliminary analysis shows
using ML methods allowed the identification of di-
abetic patients with a high risk of new cardiovascu-
lar events, who could be missed by standard clini-
cal evaluation. This prediction is based on a small
number of easily obtainable clinical parameters.
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Introduction: Obesity is a complex, multifac-
torial disease that is the main risk factor in the de-
velopment of many metabolic complications, such
as type 2 diabetes. Evaluation of the importance of
GLP-1receptor agonists in the treatment of obesity
and metabolic disorders resulting from it.

Material and methods: The medical record of
702 patients with obesity disease (557 females and
145 males), hospitalized in day hospital, was ana-
lyzed. Patients were between 16 and 76 years old
(avg. 44.09 *13.78), with body mass index (BMI) (be-
tween 23.2-76.58 kg/m? (avg. 36.89 6.11) and waist
circumference (WC) in the range of 74-204 cm
(avg for females 109.51 £12.85 and males 124.25
+15.22). Additionally patients have had their blood
pressure, lipid profile and HbA,. measured. All pa-
tients underwent cycle of dietary education. From
the group of 137 patients with diagnosed type 2 di-
abetes (either newly or already under treatment)
20 patients aged 25-70 (avg 52.6 *11.0. 7 male,
13 female), who consented to treatment with
GLP-1 receptor agonists and were admitted for
subsequent hospitalization 6-12 months after ini-
tialization of treatment. Gathered data was eval-
uated in STATISTICA 13, t-Student test for depen-
dent variables was used where applicable.

Results: The mean HbA, . concentration during
the first hospitalization was 6.68% *0.94 (min.
5.2, max. 9.4), after 6 months 5.7% *0.45 (min. 5.0
max. 7.1), total reduction of 0.98% +0.95. In addi-
tion, a reduction in BMI was observed from 41.51
+6.59 kg/sgqm (min. 27.8, max. 54.0) to 38.78 +4.93
kg/sgm (min. 28.4, max. 49.83). There was also a re-
duction in the waist circumference of 126.47 14.71
cm (min. 95.0, max. 153.0) to 121.18 £10.81 cm (min.
96.0, max. 140.0). All those differences were sta-
tistically significant. In the lipid profile, there was
statistically significant reduction of triglyceride
concentration (from 175.27 +82.17mg/dl to 144.60

+66.56 mg/dl), the difference between total cho-
lesterol, HDL and LDL were slight and not statisti-
cally significant. Also reduction of average blood
pressure was observed, however the difference was
not statistically significant.

Conclusions: Addition of GLP-1receptor ago-
nists to the treatment of patients with T2D allowed
for satisfactory effects of obesity treatment and
improvement of carbohydrate balance, which may
lead to remission of type 2 diabetes in the future.
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Introduction: Clinical course of long term
type 1 diabetes (T1D) and quality of patients life
depends on metabolic control of the disease and
the development of acute and chronic complica-
tions, as well as model of treatment and glucose
monitoring devices used. To present cases of the
patients, in which use of intensive model of insulin
therapy and various glucose monitoring systems
helped improve glucose control and quality of life.

Material and methods: Retrospective analysis
of available medical records of two patients with
T1D with long term, unstable course of the disease
over 40 years of medical history.

Case reports: A 62-year-old man with a 43-year
history of uncontrolled TID, complicated by the
development of micro- and macroangiopathy,
treated with intensive insulinotherapy based on
analog insulins (aspart + degludec). HbA, in 1994
was 8.7%. Before using FreeStyle Libre, in May and
July 2016, only 34% of glycemic tests (out of 500)
remained within the target values (70-140 mg/dl),
53% remained above and 13% below the recom-
mended values. HbA,., due to a large variability
of glycemic values, was at the level of 6.1-6.4%,
this was a false result. The patient has been us-
ing the FreeStyle Libre system intermittently since
September 2016. In October 2016, 52% of blood
glucose measurements remained within the target
values, 38% above, 10% below the recommended
values. Currently, the TIR is 75%, HbA,. in January
2023 was 6.1%, and the complete elimination of
severe hypoglycaemia continues. The second pa-
tient is a 63-year-old man with T1D for 45 years,
with chronic macro- and microangiopathic, treat-
ed with intensive insulinotherapy based on analog
insulins (lispro + degludec). HbA,  in 1994 7.0%, in
1998 8.2%. The use of insulinotherapy allowed for
the improvement of the patient’s glycemic control
(HoA X1-227.1%, VII1-22 7.8%, V-21 8.1%, X-20 HbA,

9.0%) and the absence of episodes of severe hy-
perglycemia from 2017.

Conclusions: In the first patient, the use of
a flash glucose monitoring system (FreeStyle Libre)
allowed for a significant improvement in the quali-
ty of life, better understanding of the mechanisms
of action of one’s body in diabetes and control of
glycemic control of diabetes at a satisfactory level.
In the second patient, the use of a model of inten-
sive insulin therapy with the traditional method of
glucose monitoring also allowed for better control
of glycemic control of diabetes, but to a less satis-
factory extent than in the first patient.
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Introduction: The presence of diabetic pe-
ripheral neuropathy (DPN) and cardiovascular au-
tonomic neuropathy (CAN) are some of the most
common complications of diabetes, but are also
risk factors for cardiovascular disease (CVD). What
is important is that CAN may be asymptomatic
in this group of patients. Diagnosis of DPN and
CAN are time-consuming and therefore often
overlooked in everyday medical practice. DPN is
present in 10-34% of patients with type 1 diabetes
mellitus (TIDM) and in 8-25% with type 2 diabetes
mellitus (T2DM), whereas CAN is present in ap-
proximately 10% of TIDM and 5% of T2DM patients.
The use of machine learning (ML) to identify pa-

tients with these complications may contribute to
discriminate people at risk of CVD. To develop new
algorithms with the use of advanced data mining
and ML techniques to diagnose patients with DPN
and/or CAN based on routinely assessed biochem-
ical parameters in blood and urine samples, fun-
dus results and basic clinical data.

Material and methods: This observational, pro-
spective (minimum 10 years of patients’ follow-up)
single-center study is a part of The Silesia Diabe-
tes-Heart Project (ClinicalTrials.gov NCT05626413).
We plan to examine minimum 1,000 diabetic pa-
tients hospitalized in the Department of Inter-
nal Medicine and Diabetology in Zabrze, Poland,
as well as those responding to invitation placed
on advertising posters. Demographic, laboratory
(HbA,, albuminuria, eGFR and lipid profile) and
patient’s clinical data are collected. Physical exam-
ination (including feet examination for DPN) and
the examination for CAN is performed (Ewing's
battery with the DiCAN - Diabetic Cardiovascular
Autonomic Neuropathy device). Eye examination
for the presence of diabetic retinopathy using
a Fundus Camera is performed. ML techniques will
be used for data analysis.

Results: Thus far, 192 patients (53.13% women;
mean age 51.90 years (SD 17.65)), with a diagno-
sis with diabetes for a mean period of 12.19 years
(SD 9.26) have been examined. Most participants
(66.67%) had T2DM. The mean HbA, value in the
study group was 8.88% (SD 2.13). Based on the ex-
amination with the DiCAN, CAN was diagnosed in
23.43% of patients (out of them 15.56% had early
and 28.89% severe CAN).

Conclusions: The basic analysis of the patients
examined so far indicates a high incidence of CAN,
therefore it is essential to search for the possibility
of simple identification of patients with this com-
plication and ML methods provide it.
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Introduction: Chronic inflammation and hyper-
glycemia-induced oxidative stress play one of the
major roles in the development of chronic compli-
cations in diabetes. In the vascular endothelium,
due to non-enzymatic protein glycation and glu-
cose autooxidation, the formation of toxic oxygen
occurs, which stimulates the secretion of vascular
endothelial growth factor and is responsible for
the characteristic vascular tumorigenesis in diabe-
tes. Increased endothelial prothrombotic activity
and dysregulation of vascular wall tension result
in impaired capillary blood flow. These mecha-
nisms, inducing chronic inflammation, underlie
the well-studied microvascular complications of
diabetes. Although hyperglycemia has systemic
effects, in the world of diabetes science, the lungs
are one of the least cared for target organs. The re-
lationship between diabetes and deterioration of
lung function has been widely discussed for many
years, and functional testing appears to be the
best non-invasive evaluation of respiratory func-
tion. The aim of this study was to present the re-
sults of pulmonary function tests among patients
with T2DM, without overt clinical angiopathic com-
plications.

Material and methods: Analysis of the results
obtained from 15 patients (8K,7M), with a mean age
of 62 years (+12.29), diagnosed with T2DM, disease
duration of 11.2 years (¥7.71), HbA, in the range of
5.3-11% (7.31% %1.93), fasting blood glucose in the
range of 74-317 mg/dl (128 mg/dl £56.8) undergo-
ing spirometry, DL.o and 6MWD. We applied anal-
ysis of medical records.

Results: Based on the available data, there
was a statistically significant positive correlation
between HbA,. levels and FEVI (p = 0.016), FVC
(p = 0.031), MMEF (p = 0.017) and DL, (p = 0.017).
In addition, a trend toward impaired alveolo-cap-

illary barrier function with the duration of T2DM
was highlighted, but this correlation was not sta-
tistically significant (p = 0.590). There was also
significance between fasting blood glucose levels
and the severity of fatigue on the Borg scale af-
ter 6BMWD (p = 0.010) and patient age (p = 0.013),
which had an inverse correlation with distance
traveled (p = 0.066).

Conclusions: The data presented didn't allow
a clear determination of the type of pulmonary
dysfunction, with a trend toward impaired alveo-
lar-capillary barrier function with the duration of
T2DM, which is most likely due to the insufficient
size of the study population. Whereas, it was con-
cluded that the initiation of pulmonary function
diagnosis among patients with T2DM, cannot be
made dependent on a single HbA,. determination.
Evaluation of 3-month glycemic control, doesn't
define the entire course of T2DM. Diabetic pulmo-
nopathy seems to be a clinically relevant and in-
sufficiently studied problem, and therefore further
scientific studies in this direction are indicated.
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Introduction: Insulin resistance is associated
with the development of chronic low-grade in-
flammation. The COVID-19 pandemic indicates
increased susceptibility to viral infection, a more
severe course of infection, and higher mortality in
people with obesity and/or type 2 diabetes (T2D).
Monocytes and T lymphocytes have key functions
in the body's defense against pathogens. A major
role in the antiviral immune response is played by
interferons (IFNs) o, B (type 1), and y (type I1), which
act on immune cells by interacting with specific
receptors on their surface. Recent studies suggest
the relationship between type | and Il IFNs and
insulin resistance. The mechanisms responsible
for the impaired antiviral response in obesity and
T2D are unclear, and their association with insulin
resistance is unknown. Assessment of peripheral
blood immune cell subpopulations and receptors
for type | (IFN-a/BR1) and type Il IFN (IFNGR1) on
their surface in subjects with various degrees of
impaired glucose metabolism.

Material and methods: 22 subjects (BMI 27.99
+8.78 kg/m?) without impaired glucose tolerance
and 18 subjects (BMI 35.83 £5.19 kg/m?) with pre-
diabetes (impaired fasting glucose or impaired
glucose tolerance) or newly diagnosed T2D were
included in the study. The blood samples were an-

alyzed by flow cytometry using antibodies direct-
ed against surface markers enabling detection of
populations and subpopulations of lymphocytes,
monocytes, and IFN-a/BR1, IFNGR1. The absolute
number of cells, with the expression of surface
receptors for IFN, was assessed by analyzing their
percentage in relation to the morphological exam-
ination.

Results: In obese subjects with prediabetes or
T2D we indicated a higher percentage of helper
(Th) lymphocytes (p = 0.032), cytotoxic (Tc) lym-
phocytes (p = 0.030), and non-classical monocytes
(p = 0.002) compared to those without impaired
glucose metabolism. There was higher expres-
sion of IFN-a/BR1 on Th lymphocytes (p = 0.009),
Tc lymphocytes (p = 0.021), monocytes (p = 0.002),
and in a subpopulation of classical monocytes
(p =0.002) in the prediabetic or T2D group. In this
group of patients, we also found higher expression
of IFNGR1 on non-classical monocytes (p = 0.002).
In the whole study population, we found positive
correlations between IFN-a/BR1 expression on
Th lymphocytes and fasting glucose (p < 0.001) and
HbA, (p < 0.001). IFNGRI expression on non-clas-
sical monocytes was positively correlated with
BMI (p = 0.013), waist circumference (p = 0.006),
fasting glucose (p = 0.017), triglyceride (p = 0.014),
HOMA-IR index (p = 0.02) and negatively with
HDL-cholesterol (p = 0.002).

Conclusions: The altered profile of surface re-
ceptors for type | and type Il IFNs on lymphocytes
and monocytes may suggest an impaired antiviral
response in the early stage of T2D development.
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Iwona Wtodarczyk3, Anna Walus-Pelan?,

Beata Hornik*

'Silesian Centre for Heart Diseases in Zabrze, Poland
2Student Scientific Circle at the Department of
Internal Nursing, Department of Internal Medicine,
School of Health Sciences in Katowice, Medical
University of Silesia, Katowice, Poland

3Department of Internal Nursing, Department of
Internal Medicine, School of Health Sciences in
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“Polish Federation for Education in Diabetology; The
Children’s Memorial Health Institute, Department
of Endocrinology and Diabetology; Diabetes Clinic,
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SDepartment of Internal Nursing, Department of
Internal Medicine, School of Health Sciences in
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Poland; Polish Federation for Education in
Diabetology, Poland

Introduction: Type 1 diabetes, due to its chron-
ic nature, can significantly affect the acceptance
of the disease and the quality of patients’ life. The
aim of the study was to determine the impact of
various factors on the degree of acceptance of the
disease among young adults with type 1 diabetes.

Material and methods: The study involved
121 people (85 women and 36 men aged 18-29),
suffering from type 1 diabetes on average 10.6 7.4
years (x £SD), treated with continuous subcutane-
ous insulin infusion (CSII) therapy using a personal
insulin pump (54.5%) or multiple daily insulin in-
jections (MDII) therapy (45%). The original ques-
tionnaire and the Acceptance of Illness Scale (AIS)
were used. The scale contains eight statements de-
scribing the negative consequences of poor health;
it ranges from 8 to 40 points. The higher the score
on the scale, the greater the degree of acceptance of
the disease. The questionnaire consists of 28 ques-
tions on socio-demographic factors, self-control,
self-acceptance of the disease, and quality of life.

Results: The quality of life score on a scale
from O to 100 was 72.13 *17.85 points, and 47.1%
of respondents rated their quality of life as good.
The AIS scale score was 27.86 +8.77 points. Factors
significantly affecting self-assessment of quality
of life and the level of acceptance for the disease
were determined.

Women's self-assessment of quality of life
(69.41 £17.26) was worse than men's (78.56 £17.79).
The impact of professional and social activity was
determined. Quality of life was worst among the
unemployed (62.67 +21.53) and those who de-
clared the necessity to withdraw from social activ-
ity because of the disease (p = 0.003).

The level of acceptance of the disease was sig-
nificantly lower (p = 0.036) among unemployed
respondents (24.83 +8.36) compared to those who
worked physically (29.40 +8.82) or mentally (29.00
+8.67). There was also less acceptance of the dis-
ease among respondents who declared the ne-
cessity to withdraw from social activity (p < 0.001)
compared to those who decided that the illness
did not limit them (19.00 +6.87 vs. 31.44 *7.35), and
in those who experienced ailments that required
systematic assistance from a psychologist (p =
0.001). A positive correlation was observed be-
tween quality of life and acceptance of the disease
(r=0.360, p<0.001).

Conclusions: Young adults with type 1 diabetes
showed a moderate level of disease acceptance.
Influential factors were professional work, an ac-
tive lifestyle and the absence of diabetes-related
problems requiring psychological care. Better
quality of life was associated with greater accep-
tance of the disease.
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THE IMPACT OF BODY POSITION ON
ORAL GLUCOSE TOLERANCE TEST
RESULTS IN HEALTHY, YOUNG SUBJECTS

Maciej Bara', Katarzyna Poreda?, Agata Janczak',
Michat Dabrowski', Piotr Abramczyk’

'Department of Internal Medicine, Hypertension and
Vascular Diseases, Medical University of Warsaw,
Warsaw, Poland

2Department of Laboratory Medicine, Medical
University of Warsaw, Warsaw, Poland

Introduction: Oral glucose tolerance test
(OCTT) is a common method of measuring insu-
lin sensitivity and resistance. It is a basic tool to
diagnose diabetes mellitus in ambulatory and
hospital conditions in patients with risk factors.
Official guidelines suggest that patient undergo-
ing oral glucose tolerance test should be rested
during exam. However, it is not specified whether
it must be sitting or supine position. Blood glucose
level and regulation of insulin secretion are un-
der rigid control of sympathetic nervous system,
which activity depends on body position. Supine
position significantly outbalances sitting position
during OGTT in hospitals and could have a great
impact on test results and further misdiagnosis
of diabetes mellitus. To investigate blood glucose
levels response to the body position in young,
healthy adults.

Material and methods: Study was conducted
with an approval of appropriate Bioethical Com-
mission. 12 volunteers (age 18-25, males: 7) with no
diagnosed diseases were enrolled into the study.
Each of them was examined in both supine and
sited positions with 4 weeks interval between.
First position was selected randomly. Tests were
performed in the morning after fasting for at least
12 hours. After 5 minutes of rest in selected po-
sition first blood sample was drawn. Afterwards,
the glucose solution (75 g in 300ml of water) was
administrated and another blood samples were
drawn in 30, 60 and 120 minutes after glucose ad-

ministration. The blood samples were tested for an
insulin and glucose concentration.

Results: There is a significant increase in glu-
cose concentration in 30 minutes of the test in su-
pine position in comparison to the sitting position
are presented in the chart.

Conclusions: Body position has significant in-
fluence on blood glucose level, especially in hos-
pital ward conditions

Source of funding: Medical University of War-
saw students mini-grant nr 31/M/MG/N/21

Parameters 0 min 30 min 60 min 120 min

S L S L S L S L
Glucose [mg/dl]l | 913 %552 | 90.8 +556 |123.7 +2820 |135.4 15.93*| 110.1 £28.26 | 114.1 £26.0 | 885 %1591 | 973 +19.66
Insulin [m{U/U 651272 5.8 %227 | 646 %3072 | 56.5+1735 | 57.5%3136 | 433 £20.15 | 3851813 | 31.4 £12.64

S = sitting position, L — supine position, *p < 0.05 as compared to the sitting position

Chart: arithmetic mean tstandard deviation
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EXOGENOUS INSULIN DOES NOT
AFFECT THE THYROID VOLUME IN
ADULTS WITH TYPE 1 DIABETES

Natalia Zawalna', Kamila Jaz|,
Anita Rogowicz-Frontczak!,
Dorota Zozulinnska-Zidtkiewicz', Aleksandra Uruska'

'Department of Internal Medicine and Diabetology,
Poznan University of Medical Sciences, Poznan,
Poland

Introduction: Insulin is a hormone known for
its anabolic activity. It has been widely reported
in the literature that insulin stimulates the pro-
liferation of a wide variety of cells, including thy-
mocytes. Several studies have shown that thyroid
volume is usually larger in type 1 diabetes com-
pared with healthy controls. Insulin resistance was
associated with thyroid volume in both type 1 and
type 2 diabetes. Less is known about the possible
cause of these changes. The aim of the study was
to measure the relationship between the dose of
exogenous insulin on thyroid volume.

Material and methods: 83 adult participants
(54% women and 46% men) aged 23 (IQR: 20-28)
with type 1 diabetes courses longer than 1 year
were enrolled in a prospective, cohort study. The
control group consisted of 27 healthy adults (67%
women and 33% men) aged 23 (IQR: 21-24). All
participants with type 1 diabetes in a state of eu-
thyroidism were treated with an intensive insulin
therapy regimen and used a continuous subcuta-
neous infusion pump. During the 3-month obser-
vation period, every participant with type 1 diabe-
tes achieved a mean daily dose of insulin (DDI). In
addition, thyroid stimulating hormone (TSH), free
trilodothyronine (fT3), free thyroxine (fT4), glycat-
ed hemoglobin (HbA,) and thyroid autoantibod-
ies (anti-TPO, anti-Tg) levels were assessed in the
study and control group. Ultrasound examination
of the thyroid gland was performed with measure-
ments of the thyroid volume based on three-di-
mensional measurements.

Results: There was no statistically significant
difference in the thyroid volume in patients with
type 1 diabetes compared to the control group
(p = 0.71). The was no statistically significant cor-
relation between the mean DDI and thyroid vol-
ume (r = 0.003, p = 0.98). The results indicated
a weak positive correlation between DDI and TSH
(rho = 0.23, p-value = 0.03). No correlations were

found between DDI and T3, fT4, HbA,  levels. After
excluding patients with positive anti-thyroid anti-
bodies: anti-TPO or anti-TG, also no relationship
was found between DDI and the volume of the
thyroid gland (r = =0.02, p = 0.86). There was no
statistically significant relationship between the
daily dose of insulin per kilogram of body weight
and the thyroid volume. There was no association
between thyroid volume and duration of type 1
diabetes.

Conclusions: There was no difference in thy-
roid volume between participants with type 1 di-
abetes and healthy adults Daily dose of insulin is
not associated with thyroid volume in adult partic-
ipants with type 1 diabetes.
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ADAPTIVE OPTICS IMAGING OF CONES
IN PATIENTS WITH TYPE 1 DIABETES
MELLITUS

Wojciech Matuszewski', Joanna Harazny?,
Elzbieta Bandurska-Stankiewicz'

'Clinic of Endocrinology, Diabetology and Internal
Medicine, Department of Internal Medicine,
University of Warmia and Mazury, Olsztyn, Poland
2Department of Pathophysiology, University of
Warmia and Mazury, Olsztyn, Poland; Department of
Nephrology and Hypertension, University Hospital
Erlangen, Friedrich Alexander University Erlangen
Nuremberg (FAU), Erlangen, Germany

Introduction: Diabetic eye disease remains one
of the major causes of complete vision loss world-
wide and it constitutes an independent risk factor
for myocardial infarction or stroke. The pathophys-
iological mechanism leading to diabetic retinopa-
thy (DR) involves neurovascular damage to the ret-
ina. The adaptive optics method makes it possible
to perform non-invasive in vivo assessment of the
retinal vasculature and photoreceptors. To assess
retinal photoreceptors in patients with type 1 dia-
betes mellitus (DMI).

Material and methods: The study encom-
passed 27 DMI patients (17 females) aged 42.11
+9.69 years with a mean diabetes duration of 22.07
+10.28 years, without diagnosed DR, and 41 healthy
volunteers (20 females) aged 41.02 +9.84 years.
The measurements included: peripheral blood
pressure, central blood pressure taken non-
invasively in the aorta, pulse wave velocity and
indices of metabolic control in diabetes. Parame-
ters of retinal cones were assessed with an Imag-
ine Eyes (rtx1) retinal camera using the method of
adaptive optics. Statistical analysis was performed
with the use of IMB SPSS version 23 software.

Results: The group of DMI1 patients did not dif-
fer significantly in age, BMI, central and peripheral
blood pressure or ocular length compared to
the control group. Intraocular pressure (IOP) in
both groups was normal, yet significantly higher
in the DM group, at 16.9 £3.2 vs. 14.0 £1.8 mm Hg,
(p = 0.004). There was a significantly (p = 0.01) low-
er number of regular cones in the DMI group com-
pared to the control group, respectively 93.1 £4.0
vs. 95.5 +2.4%, and a significantly (o = 0.016) lower
number of cones in the hypertensive DMI group
compared to the normotensive DM1 group. Addi-

tionally, this parameter in all participants of the
study correlated negatively with blood pressure
values (peripheral systolic r = -0.034; p = 0.007,
peripheral diastolic r = —=0.32, p = 0.010; central
systolic r = —=0.31, p = 0.013; central diastolic
r=-0.30, p=0.015).

Conclusions: The presented research demon-
strates significant changes affecting photorecep-
tors in DMI patients. Retinal assessment with a rtxl
camera offers a non-invasive insight into early
lesions in retinal nerve cells in diabetic patients.
Similar changes may occur in the brain and require
further investigation.
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IMPAIRED CHOLESTEROL EFFLUX
CAPACITY IN PEOPLE WITH TYPE

1 DIABETES AND NON-ALCOHOLIC
FATTY LIVER DISEASE (PROSPECTIVE
InLipoDiabl STUDY)

Agata Grzelka-Wozniak', Aleksandra Uruska',
Anand Rohatgi? Suzanne Saldanha?,

Justyna Flotyriska', Aleksandra Cieluch!,
Anita Kaczmarek?, Aleksandra Pyped!,
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'Department of Internal Medicine and Diabetology,
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3Raszeja City Hospital, Poznan, Poland

Introduction: Non-alcoholic fatty liver disease
(NAFLD) is associated with a higher risk of ath-
erosclerotic cardiovascular disease, also among
people with type 1 diabetes (DM 1). The protec-
tive antiatherosclerotic effect is to be drawn to,
among others, HDL particles (HDL-P) via choles-
terol reuptake mechanism (cholesterol efflux ca-
pacity, CEC). People with DM 1 are characterized
by high levels of serum HDL-cholesterol (HDL-C),
but it is also known that their function of HDL-P
is impaired. To assess HDL-P CEC in DM 1 patients
during the first year of follow-up, in relation to the
NAFLD prevalence.

Material and methods: The analysis included
46 patients (34 men, 74%) with newly diagnosed
DM 1, recruited for the Insulin Therapy and Lipo-
proteins’ Profile in Type 1 Diabetes (InLipoDiabl)
study. At onset, the mean age was 27 +5 years. CEC
was evaluated in collaboration with UT Southwest-
ern Medical Center, Dallas, TX, USA by measuring
the efflux of labeled cholesterol from J774 murine
macrophages into the acceptor HDL-P in patients’
serum. The study was performed at two points: be-
fore the first administration of exogenous insulin
and after one year of insulin therapy. In addition,
the prevalence of NAFLD was assessed during the
follow-up of patients by liver elastography using
the Fibroscan device. NAFLD was diagnosed based
on the value of the controlled attenuation param-
eter (CAP) 2 238 dB/m.

Results: Significantly lower values of CEC mea-
sured at the DM 1 onset and CEC measured after
12-months were found in patients with NAFLD:
0.063 £0.012 vs. 0.077 +0.0018, p = 0.02 and 0.061
+0.009 vs. 0.078 £0.015, p = 0.001 respectively.

Moreover, a negative correlation between CEC
assessed 12-month after DM 1 onset and the CAP
value was found (Rs = -0.59, p < 0.001).

Conclusions: In people with DM 1 and preva-
lent NAFLD in the course of the disease, CEC func-
tion is impaired from the diabetes onset.
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LONGITUDINAL TRANSCRIPTOMIC
CHANGES IN THE SELECTED INSULIN
SIGNALING GENES IN WOMEN WITH
GESTATIONAL DIABETES, FROM THE
THIRD TRIMESTER OF PREGNANCY
TO 1 YEAR POSTPARTUM

Andrzej Zieleniak', Mateusz Wyroda',
Michat Krawczyk? Monika Zurawska-KLi¢,
Katarzyna Cypryk®, Lucyna Wozniak!, Marzena Wéjcik'
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of Internal Medicine and Diabetology, Medical
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3Department of Internal Medicine and Diabetology,
Medical University of Lodz, Lodz, Poland

Introduction: Previous studies have shown that
impaired insulin signaling is linked to gestation-
al diabetes mellitus (GDM); however, changes in
the expression of insulin signaling components in
leukocytes of GDM patients during and after preg-
nancy are still largely unknown. To determine tran-
scriptomic changes in the genes engaged in the
insulin signaling pathway in leukocytes of women
with GDM from third trimester of pregnancy (Time
point 1: TP1) to 1 year postpartum (Time point 2:
TP2), and to correlate these changes with clinical
phenotypes of the patients, and to identify po-
tential predictors of abnormal glucose tolerance
(AGT) development at 1 year after GDM.

Material and methods: 37 GDM patients
(14 patients with AGT at TP2), and 30 healthy preg-
nant women (control group) were enrolled into the
study. Gene expression profiles of insulin receptor
(INSR), insulin receptor substrates-1 and -2 (IRS1
and 2), and phosphatidylinositol-3-kinase subunit
p85a (PIK3RI) were determined by quantitative
real time PCR. The logistic regression models with
areas under the receiver operating characteristic
(ROC) curves (AUCs) were used for prediction of
postpartum AGT.

Results: From TP1 to TP2, there was a signifi-
cant increase in PIK3RI expression, fasting plasma
glucose (FPG), and HbA,. and a significant decrease
in 2 h post-load glucose, insulin, CRP, all maternal
lipids (TC, LDLC, HDL-C, and TGs), HOMA-B and

HOMA-IR. At TP2, insulin and HOMA-IR were
higher and IRS] expression was lower than in the
control group (all p < 0.05). Pregnancy IRSI expres-
sion negatively correlated with gestational weight
gain and TGs, IRS2 positively correlated with
pre-pregnancy BMIl and FPG, and PIK3RI positive-
ly correlated with all blood glucose measures at
the OGTT. At TP2, only INSR positively associated
with 2 h post-load glucose. The logistic regression
model based on INSR expression at TP1 (OR = 6.83,
p = 0.041) and pre-pregnancy BMI (OR =132, p =
0.034) had a good accuracy for predicting the AGT
at TP2 (AUC = 0.83 +0.08).

Conclusions: Compared with healthy pregnan-
cies, women with prior GDM displayed decreased
insulin sensitivity that was accompanied by IRS]
downregulation and PIK3RI upregulation in leu-
kocytes. Postpartum INSR expression was associ-
ated with glucose metabolism, whereas IRSI, IRS2,
and PIK3RI transcripts were related to glucose
or lipid metabolism or parameters of maternal
obesity. Leukocyte INSR expression, along with
pre-pregnancy BMI could be of great value for the
development of prediction strategy against AGT in
GDM pregnant women.
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MATURITY ONSET DIABETES

OF THE YOUNG TYPE 2 AS THE CAUSE
OF IMPAIRED FASTING GLUCOSE

Ewa Jachacz, Paulina Pachniak? Maria Malarska?

'Department of Internal Medicine and
Nephrodiabetology, Lodz, Poland

’Department of Clinical Genetics, Central Clinical
Hospital, Lodz, Poland

Introduction: MODY (MODY - an acronym for
Maturity Onset Diabetes of the Young) is a group
of rare and genetically determined forms of di-
abetes whose symptoms appear in people aged
15-35 years and whose clinical course is similar to
type 2 diabetes. The best-known form, caused by
a mutation in the gene for glucokinase, is MODY 2.
Clinical symptoms usually appear in childhood or

early adolescence. The clinical course of MODY 2 is
usually mild. It is predominantly treated with a low
glycaemic index diet and physical activity. Insulin
administration is only required during pregnancy.
The purpose of a case report is to present a possi-
bility of MODY type 2 in young non-obese patient
with impaired fasting glucose, in whom diabetes
mellitus type 1 was excluded.

Material and methods: The diagnosis of
a 35-year-old female patient was initiated after an
abnormal fasting blood glucose result. No osmot-
ic symptoms were observed. No autoantibodies
typical of type 1 diabetes were detected. Both of
the patient’s parents had diabetes. The patient's
mother was two times pregnant, with gestational
diabetes mellitus in only 1 of them. Genetic testing
was performed on the patient and her parents. The
tests were carried out using the NGS technique
(next-generation sequencing), and the result was
confirmed using the Sanger method.

Parameters Planned pregnancy, Unplanned pregnancy, p-value
n=20 n=30
Mean tSD Mean *SD
Age (years) 3030 £3.96 29.47 +3.95 0.469
TIDM duration (years) 11.98 +7.00 1573 £6.24 0.053
Pump + rtCGM initiation (week) 5.30 #6.11 12.18 +4.72 <0.001
Week of delivery 37.70 1.19 36.17 £2.63 0.010
Preterm birth, n (%) 2(10.0) 12 (40.0) 0.046
Birth weight [g] 3570 525 3259 +783 0.239
LGA, n (%) 6(30.0) 8 (27.6) 0.890
Pregestational HbA,. (%) 6.88 +0.60 7.70 #1.35 0.023
| trimester HbA,_ (%) 6.10 +0.51 7.34 £1.66 <0.001
Il trimester HbA,. (%) 5.62 +0.40 6.43 £1.08 <0.001
111 trimester HbA,_ (%) 5.69 £0.63 6.28 +0.73 0.005
Weight | trimester [kg] 65.40 +7.92 65.48 +9.72 0.977
Weight end of pregnancy [kgl 79.02 £ 837 7817 £10.82 0.767
Weight gain [kgl 13.62 376 12.69 544 0.699
Daily insulin dose | visit [IU] 35.97 £9.73 41.07 £11.78 0.115
Daily insulin dose last visit [1U] 6.98 £20.52 7493 +28.90 0.400
Daily insulin dose increment [1U] 32.01 £17.85 33.87 £25.84 0.898
TIR 1 (%) 68.89 +12.25 53.96 *15.67 0.001
TIR1>70%, n (%) 10 (55.6) 4 (14.8) 0.010
TIR 11 (%) 75.67 £10.18 61.80 *14.11 <0.001
TIR11>70%, n (%) 15 (83.3) 10 (40.0) 0.011
TAR | (%) 26.17 £9.06 42.56 18,49 0.001
TAR | < 25%, n (%) 10 (55.6) 4 (14.8) 0.010
TAR I (%) 20.83 #10.10 35.00 +16.05 0.002
TAR Il < 25%, n (%) 13 (72.2) 8(32.0) 0.022

TIDM - type 1 diabetes meirus, LGA - large for gestabono age, TOR - time in range (70-180 mg/dl, 3.9-10.0 mmol/l), TAR - TIME ABOVE

RANge (> 180 mg/dl, > 10.0 mmol/l)

Pregnancy course and outcomes: planned vs. unplanned pregnancy. Significant difirences in bold
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Results: The patient and her mother had the
heterozygous c.1151C > T variant in the GCK gene
responsible for developing MODY type 2. This mu-
tation hadn't been detected in the test of patient’s
father. The patient became pregnant shortly after
diagnosis. She was on insulin therapy during preg-
nancy. After the childbirth the treatment was dis-
continued.

Conclusions: Based on the presented case we
prove that genetically determined forms of diabe-
tes should be considered when making a diagno-
sis. This allows for the selection of the appropri-
ate treatment and may affect the normal course
of pregnancy.
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FIRST PRESENTATION OF TYPE

1 DIABETES COMPLICATED BY

SEVERE KETOACIDOSIS AND
HYPERGLYCAEMIC-HYPERMOLARS
STATE IN A 14-YEAR-OLD PATIENT WITH
HNF1B GENE MUTATION

Joanna Zarebska', Wanda Lutogniewska',
Karolina Klenczar-Kciuk', Sebastian Seget?,
Ewa Rusak?, Halla Kaminska?, Grazyna Deja?,
Przemystawa Jarosz-Chobot?

'Department of Childen Diabetology and Paediatrics
of the Upper Silesian Center for Children’s Health,
Katowice, Poland

2Department of Pediatric Diabetology, Medical
University of Silesia, Katowice, Poland

Introduction: HNFIB MODY diabetes associat-
ed with the HNF1B gene mutation is a rare form
of diabetes (1-5% of monogenic diabetes). The
protein coded by this gene plays a role in the tis-
sue-specific regulation of gene expression in var-
ious organs (liver, kidneys, intestines, pancreas),
affecting their development and function. Clini-
cal symptoms of the mutation are predominantly
renal hypoplasia and cysts (mainly in the cortical
layer) and others, such as pancreatic atrophy, liver
dysfunction, reproductive system anomalies. The
hyperglycemic-hypermolar state is a severe, acute
complication of diabetes, most often occurring in
people with neurological disorders and carries sig-
nificant risk of complications. Type 1 diabetes is the
most common form of diabetes in children (~96%).

Case report: A 14-year-old patient, with a his-
tory of cystic and tubulointerstitial kidney dis-
ease associated with the HNFI1B gene mutation
(ADTKD-HNFI1B) and prematurity (28Hbd) with
its numerous complications, has been in care of
nephrological team for many years. She also had
been a patient of Diabetes Clinic. Prediabetes
had been observed in 2021: in OGTT: impaired
fasting glucose (102 mg/dl), dysglycemia at 60’
(178 mg/dl), with HbA,. of 5.1%. In March 2022, HbA,
had been 5.2%, in November the patient had not
been reporting diabetes symptoms, she had not
been monitoring her glycaemia. In December there
had been a severe deterioration of her health. The
girl was admitted to the hospital in a serious condi-
tion, unconscious, in hypovolemic shock. Her tests
results revealed hyperglycemia (> 1500 mg/dl),
metabolic acidosis (pH = 6.9, BE = 4.3, HCO3 =

-26.5), serum osmolality of 380 mOsm/kg H,O.
Hyperglycemic-hypermolar syndrome and dia-
betic ketoacidosis were diagnosed. After inten-
sive hydration, stabilization of arterial pressure was
obtained and the girl was transferred to the ICU
and then to the Department of Pediatric Diabe-
tology of the GCZD in Katowice. Severe electro-
lyte and acid-base disorders were observed (Na
169 mmol/|, plasma osmolality 37 0OmOsm/kg H,O,
pH 7.25-7.53 BE - 11.7-15.5 HCO3 15.4-36.3), requir-
ing long-term intensive metabolic surveillance
with intravenous hydration, continuous adjust-
ments of electrolyte, insulin therapy and DVT pro-
phylaxis. Slowly, the improvement of homeostasis
and clinical condition were observed.

Outstanding tests results: HbA, 17%, C-peptide
0.82 ng/ml, anti-GAD antibodies 4061 U/ml.

The whole picture corresponds with the diag-
nosis of type 1 diabetes in a girl with the HNFIB
gene mutation. The possibility of concomitant de-
velopment of HNF1B MODY (former MODY?5) dia-
betes associated with the HNFI1B gene mutation
should be taken into account.

Conclusions: The concomitant presentation
of separate health conditions can significantly
modulate their clinical picture.
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ASSESSMENT OF AWARENESS AND
ADDITIONAL RISK PARAMETERS OF
NOCTURNAL HYPOGLYCAEMIA IN
PATIENTS WITH LONG-TERM TYPE 1
DIABETES

Magdalena Btaszkowska',
Elzbieta Ortowska-Kunikowska', Bogumit Wolnik'

'Department of Hypertension and Diabetology,
Medical University of Gdansk, Gdansk, Poland

Introduction: Hypoglycemia is one of the main
limiting factor in the glycemic management of
type 1 diabetes mellitus. Hypoglycemia unaware-
ness, which is one of the main risk factors for se-
vere hypoglycemia, seems to be a major problem
for patients with long-term type 1 diabetes. Eval-
uation of selected parameters of the AGP report,
HbA,. and hypoglycemia awareness based on the
results of the Gold questionnaire as indicators of
the risk of nocturnal hypoglycemia.

Material and methods: 77 patients (42 female,
35 male, mean age 47.5 years, £9.3) with type 1 di-
abetes present for at least 20 years (mean 30.2
years, t7) and without diagnosed macrovascular
complications. Each patient underwent blinded,
continuous glucose monitoring with the Dexcom
G6, assessment of HbA,. using the laboratory
method, and an interview including the assess-
ment of hypoglycemia symptoms according to
the Gold Score questionnaire (1 — full awareness of
hypoglycemia, 7 — unawareness of hypoglycemia).
Selected parameters of the AGP report were ana-
lyzed - average blood glucose, TIR, TBR, CV, and
the time of night hypoglycaemia was extracted
based on the data from the report.

Results: The mean HbA,. in the study group
was 7.61% %1.23. The median score according to the
Gold Score questionnaire was 2.5 (mode 2). Noc-
turnal hypoglycaemia £ 70 mg/dl and < 54 mg/dl
correlated linearly with CV variability (r = 0.489
and 0.491, p = 0.00, respectively) and negatively
with rtCGM average glucose (r=-0.628, r = -0.425,
p = 0.00, respectively) and HbA,. (r = -0.285,
p=0.01,r=-0378, p=0.00, respectively). In ad-
dition, a linear correlation was found between the
time spent in hypoglycemia at night <70 mg/dl
and TIR (r = 0.426, p = 0.00), but no correlation

was found between TBR and time spent in hypo-
glycemia at night < 54 mg/dl and £ 70 mg/dl with
awareness of the symptoms of hypoglycemia as-
sessed by the Gold questionnaire.

Conclusions: There is a significant lack of rela-
tionship between the awareness of hypoglycemia
symptoms and the time spent in hypoglycemia in-
cluding nocturnal hypoglycemia in patients with
long-term type 1 diabetes. In diagnosing the risk
of nocturnal hypoglycaemia in these patients, the
parameters obtained using rtCCM - CV, TIR, mean
glycaemia may be helpful.
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ANALYSIS OF THE EFFECT OF PARENTAL
ANTHROPOMETRIC PARAMETERS ON
THE BIRTH WEIGHT OF NEWBORNS

OF PATIENTS WITH TYPE 1 DIABETES
TREATED WITH A PERSONAL INSULIN
PUMP

Monika Zurawska-Kli§¢' Marcin Kosiriski',
Katarzyna Cypryk!

'Department of Internal Diseases and Diabetology,
Medical University of Lodz, Lodz, Poland

Introduction: Pregnancy complicated by dia-
betes is associated with an increased risk of preg-
nancy complications, including, above all, acceler-
ated fetal growth. The results of the trials indicate
that this is mainly related to the metabolic control
of diabetes, but also other factors have an impact
on the above phenomenon. The aim of the study
was to evaluate the influence of parental anthro-
pometric factors on birth weight of newborns in
the population of women with type 1 diabetes
treated with a personal insulin pump.

Material and methods: The study included
93 patients with TIDM treated with personal insu-
lin pump. Data on medical history, parental an-
thropometric parameters, metabolic control, daily
dose of insulin (DDI) and obstetric outcomes were
analyzed.

Results: The mean age of the patients was 31.2
+4.3 years, duration of diabetes 15.9 £7.43 years,
and pre-pregnancy HbA, 7.12 £1.28% (54 9.7
mmol/mol). The mean weight of mothers was 65.8
+11.0 kg, body mass index (BMI) was 23.8 (95% Cl:
23.0-24.6) kg/m?, and their birth weight was 3294
t468 g. Fathers' current body weight was 87.9
+12.4 kg, BMI 27.3 (95% Cl: 26.6-28.0) kg/m?, and
their birth weight was 3316 £598 g. The incidence
of LGA was 43%. Parental anthropometric param-
eters were analyzed depending on the presence
of LCA. Women who gave birth to children with
LGA had a higher birth weight (3432 +530 vs. 3173
t447g p = 0.013), and fathers a higher current body
weight (91.0 +11.5vs. 85.2 £12.7 kg; p = 0.03) and BMI|
28.1(95% Cl:27.1-29.1) vs. 26.7 (95% Cl: 25.7-27 .4)
kg/m?% p = 0 .04). Pre-pregnancy DDI, gestational
DDl increase, gestational weight gain, HbA,. be-
fore pregnancy and in each trimester did not dif-
fer between the groups of women who gave birth
to children with LGA or with normal birth weight
(p > 0.05). Maternal birth weight correlated with

neonatal birth weight (r = 0.22, p = 0.03) and the
occurrence of LGA (r=0.26, p = 0.01). The analysis
of paternal parameters showed that the current
body weight and BMI correlated with the occur-
rence of LGA (r = 0.235; p = 0.03 and r = 0.250;
p =0.019, respectively; p = 0.02). There was no cor-
relation between other parental anthropometric
parameters and obstetric outcomes.

Conclusions: The anthropometric factors of
both parents, both actual and concerning their
birth weight, may be related to fetal growth and
should not be omitted in the analysis of their
child’s birth parameters.
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DPP-4 INHIBITOR IN NEWLY
DIAGNOSED TYPE 1 DIABETES

Mariusz Dabrowski'

'College of Medical Sciences, University of Rzeszow,
Rzeszow, Poland

Introduction: DPP-4 inhibitors have been used
in the treatment of type 2 diabetes for several
years. However, due to their pleiotropic effects,
including the impact on the immune system, they
have also been studied, especially sitagliptin, in
the treatment of type 1 diabetes (TIDM). Aim of
this case study is to present a patient with newly
diagnosed TIDM, in whom the DPP-4 inhibitor sita-
gliptin was added to the standard therapy.

Material and methods: Male, born 1983, re-
ported for the first visit in September 2020. Fam-
ily history: father treated for TIDM for > 55 years.
Symptoms of hyperglycaemia appeared soon af-
ter suffering from mononucleosis. TIDM was con-
firmed by the presence of anti-GAD antibodies.
| prescribed the patient fast-acting insulin aspart in
small doses before meals. Due to C-peptide level
within the normal range, | additionally proposed
sitagliptin (off-label) IxXIO0 mg due to its protective
effect on B-cells shown in some studies, to which
the patient agreed.

Results: At the first visit, body weight 100 kg,
height 177 cm, BMI 31.9 kg/m? HbA,. 7.9%, anti-
GAD antibodies 948.1 IlU/ml, C-peptide 2.63 ng/mL.
Blood glucose normalized quickly with low in-
sulin requirements (average 9-12 IU/day), HbA,.
decreased to the range of 5.7-6.1%. In July 2021,
vitiligo was diagnosed. Body weight decreased
to 95.5 kg. After a year, control C-peptide was
1.48 ng/ml. | added 750 mg of metformin XR. The
patient followed a more restrictive diet and after
another year weight decreased to 91.5 kg. HbAc
at this time was 5.8-6.1%, with no severe and rare
mild, symptomatic hypoglycemia. C-peptide in
November 2022 was 2.28 ng/ml. HbA,. was 6.1%
at last visit on February 2023. The patient wanted
to continue therapy. He declined from using pro-
posed isCCM.

Conclusions: In case of this patient with a pos-
itive family history of TIDM, use of sitagliptin in
combination with mealtime insulin showed a pro-
tective effect on B-cells. Fasting C-peptide concen-
tration decreased only mildly over the period of
over 2 years and still remains within the normal

range. Previous studies of the effectiveness of such
therapy gave divergent results, but the DPP-4 in-
hibitor has been used at different stages of TIDM.
This single observation indicates that in a person
with newly diagnosed TIDM and preserved B-cell
function, the use of sitagliptin in combination with
insulin may allow, probably due to the immuno-
modulating effect of the DPP-4 inhibitor, long-
term maintenance of B-cell secretion.
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POLYURIA AND POLYDIPSIA

IN A PATIENT WITH TYPE 1 DIABETES
AS A SYMPTOM OF TYPE 3 APS

Marta Mazur-Zalega', Agnieszka Maksymiuk-Ktos?,
Justyna Nowak!, Magdalena Poteraj',

Agnieszka Wojciechowska-Luzniak?,

Przemystaw Witek?

'Department of Internal Medicine Endocrinology
and Diabetes, Mazovian Brodnowski Hospital,
Warsaw, Poland

2Department of Internal Medicine Endocrinology
and Diabetes, Medical University of Warsaw, Warsaw,
Poland

Introduction: The incidence of autoimmune
diseases is increasing and currently problem con-
cerns 3-5% of the general population. Nearly half
are autoimmune endocrinopathies. Autoimmune
polyendocrine syndromes (APS) are rare syn-
dromes. Type 3 APS includes autoimmune thyroid
disease, type 1 diabetes, and other autoimmune
diseases (excluding Addison’s disease and hypo-
parathyroidism). To present a case of a patient with
type 1 diabetes mellitus and chronic autoimmune
thyroiditis, diagnosed de novo with central diabe-
tes insipidus and secondary adrenal insufficiency.

Material and methods: Medical data were col-
lected during several hospitalizations.

A 23-year-old female patient with a long-term
history of type 1 diabetes was admitted to the
hospital due to persistent weakness. The patient
reported fatigue, polydipsia and polyuria. Symp-
toms were independent of glycemic control and
have been present for the last year. Patient had
the history of chronic thyroiditis (increased ATPO
and ATG titers) - not requiring L-thyroxine sub-
stitution. Five months before hospitalization, the
patient temporarily received thyrostatics due to
symptoms of hyperthyroidism (lack of medical
documentation). Treatment was discontinued af-
ter a few weeks due to overt hypothyroidism with
a TSH of 51.9 IU/ul.

Results: After expanding the diagnostics at the
Clinic (imaging and laboratory tests), the results
indicated the phase of hoshitoxicosis. Due to the
lower value of urine specific gravity test, low urine
osmolality in the morning samples and increased
plasma osmolality, a water deprivation test was
performed, confirming the diagnosis of central di-
abetes insipidus. In the MRI of the pituitary gland,

asymmetry of the stalk was found. Desmopressin
supplementation (2x60pg) was recommended,
which resulted in disappearance of symptoms
and normalization of laboratory test results. After
a few weeks, another hospitalization. The symp-
toms returned in the form of polydipsia with poly-
uria and vomiting not related to meals. In labora-
tory results: good glycemic control, no features of
ketoacidosis. Tendency to hypoglycemia. On the
basis of the clinical picture, the results of hormonal
tests and functional tests of the hypothalamic-
pituitary-adrenal axis — secondary adrenal insuf-
ficiency was diagnosed. Substitution treatment
with hydrocortisone was started and the dose of
desmopressin was increased by 60 pg/day. After
treatment modification, significant clinical and
laboratory improvement was achieved.

Conclusions: The presented case confirms the
need for monitoring of patients diagnosed with
an autoimmune disease that can occur in APS
syndromes. Patients with type 1 diabetes com-
plaining of polydipsia and polyuria with proper
glycemic control should have extended diagnos-
tics to include other less common causes of the
above-mentioned ailments.

Current Topics in Diabetes 2023 | Curr Top Diabet, 2023; 3 (2):135-196

®



XXIV SCIENTIFIC CONGRESS OF DIABETES POLAND 18-20 MAY 2023 | KATOWICE — ABSTRACTS

POSTER SESSION OF ORIGINAL PAPERS 2.4
Chair: Marta Wrébel

P37

LOWER MEAN SACCADIC VELOCITY,
BUT NOT LATENCY OR AMPLITUDE,
IN PATIENTS WITH TYPE 1 DIABETES

Michat Kania', Magdalena Szopa'

'Department of Metabolic Diseases and Diabetology,
Jagiellonian University Medical College, Krakow,
Poland

Introduction: Diabetic neuropathy is a hetero-
geneous group of conditions that affects the ner-
vous system. The early recognition and appropriate
management of the condition in diabetic patient is
of great importance. Screening for symptoms and
signs of diabetic neuropathy is critical in clinical
practice, as it gives chance to detect the earliest
stages of neuropathy, enabling early intervention.
The saccadic or eye movement system is the oc-
ular motor system that allows the eyes to rapidly
fixate a target on the fovea. Saccadic eye move-
ment examination may prove to be a promising
new screening method for asymptomatic diabetic
neuropathy. The primary goal of the study was an
assessment of the saccadic eye movement exam-
ination as a novel method of screening for diabetic
neuropathy in diabetic women with type 1 diabe-
tes mellitus (TIDM).

Material and methods: In this study we as-
sessed the saccadic latency, duration, amplitude,
mean and peak velocity using Saccadometer Ad-
vanced system in diabetic women with TIDM and
compared them to healthy controls. We excluded
patients with diagnosed diabetic neuropathy and
retinopathy.

Results: We analyzed data of 18 healthy and
19 type 1 diabetic women. The mean age was 26.5
+4.6 years, the mean duration of diabetes was 9.9
+7.6 years. In patients with TIDM significantly low-
er mean saccade velocity was observed (median
202.5, IQR 176.8-217.8 ms vs. 221.5, IQR 206.8-
230.8 ms; p = 0.05). There were no differences
in saccadic latency, amplitude and peak velocity
between TIDM and healthy women.

Conclusions: In the studied population, among
the quantitative parameters of saccadic eye move-
ments, mean saccadic velocity differentiated sub-
jects with TIDM from the healthy ones. Saccadic
eye movement examination may be a promising,

simple and objective method for diabetes neurop-
athy screening. More studies are needed to assess
its effectiveness in patients with neuropathy and
retinopathy.
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EFFECTS OF INTRODUCING MORE
LIBERAL 1-HOUR POSTPRANDIAL
GLYCEMIC TARGET IN WOMEN WITH
GESTATIONAL MELLITUS - A SINGLE-
CENTER COHORT STUDY

Michat Kania', Magdalena Wilk', Katarzyna Cyganek,
Magdalena Szopa'

'Department of Metabolic Diseases and Diabetology,
Jagiellonian University Medical College, Krakow,
Poland

Introduction: Improperly treated gestational
diabetes mellitus (GDM) can pose a risk of devel-
oping complications for the mother and infant.
Dietary and lifestyle advice is a first-choice treat-
ment, and when glycemic targets are not met,
insulin therapy is administered. Clinical practice
guideline recommendations on the glycemic tar-
gets to use for women with GDM vary, as the pauci-
ty of high-quality evidence exists. In 2017 Diabetes
Poland introduced more liberal glycemic goals,
changing the 1-hour postprandial glycemic target
to < 7.8 mmol/L (140 mg/dl) instead < 6.7 mmol/l
(120 mg/dl). The effects of this move have not been
yet evaluated. We aimed to assess the impact of
changing the postprandial glycemic target on ad-
ministered treatment and pregnancy outcomes
of GDM patients treated in the 2015 to 2019 time
period.

Material and methods: We performed a ret-
rospective analysis of 1046 GDM patients admit-
ted to the outpatient clinic at the University Hos-
pital of Krakow, Poland between 2015 and 2019.
We compared the insulin use rate, type of insulin
therapy administered (basal insulin only, basal with
boluses or boluses only) and pregnancy outcomes
between the women admitted in the time peri-
od 2015-2016 (before the change of 1-hour post-
prandial glycemic target) and 2018-2019 (after
the change). We collected data from 1046 wom-
en treated between 2014 and 2019. 385 patients
were admitted between 2015 and 2016 (PRE group)
and 661 between 2018 and 2019 (POST group). The
mean age was 31.4 t4.7 years.

Results: There was no change in the frequen-
cy of prescription of any insulin therapy (50.9% vs.
55.8%, p = 0.124). Prandial insulin was prescribed
more frequently in the PRE group (39.0% vs. 23.3%,
p < 0.001). Basal insulin-only model was used more
frequently in the POST group (29.5% vs. 10.2%,

p < 0.001), whereas basal insulin with boluses and
boluses only models were prescribed less fre-
quently in the POST group (21.7% vs. 33.3% and
1.6% vs. 5.6%, p < 0.001, respectively). In the POST
group, the delivery occurred slightly earlier (38.5
t1.4 vs. 39.1 £1.8 weeks, p = 0.041) and caesarian
sections were performed more frequently (55.1%
vs. 44.9%, p = 0.007). There were no differences
in the frequency of preterm births, mean birth
weight, the prevalence of small for gestational age
births and macrosomia.

Conclusions: More liberal glycemic targets in
women with GDM, compared to tighter targets,
led to shifts in types of insulin therapy, often lim-
ited only to basal insulin, with less frequent use
of prandial insulin. The change of glycemic targets
did not change the prevalence unfavorable preg-
nancy outcomes.
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5X Z SCHEME AS A NURSING
SCREENING PROCEDURE FOR DIABETIC
PERIPHERAL NEUROPATHY

Monika Pliszka'
'Medical University of Warsaw, Warsaw, Poland

Introduction: Diabetic neuropathy is the most
common chronic complication of diabetes, which
significantly reduces the quality of life. It is also
a risk factor for the development of diabetic foot
syndrome with ulceration. At the same time, this
complication seems to be the most abstract for
diabetes patients. Despite the recommendations
of the Polish Diabetes Association for an annual
touch sensation test using a 10 g monofilament,
many patients have never had such test per-
formed. The evaluation should be performed at
5 years since the diagnosis of diabetes type 1 and
at the time of the diagnosis of diabetes type 2
because neuropathy can develop at the stage of
prediabetes. The longer the duration of diabetes,
the greater the risk of developing neuropathy, so
early detection is essential. About 50% of cases
of diabetic neuropathy are initially asymptomatic
and are detected during the clinical examination.
Therefore, diabetic neuropathy should be actively
searched for in all diabetes patients. The aim of
this paper is to present the “5xZ" procedure, which
can be used by nurses in hospital, outpatient clinic
and primary healthcare

Material and methods: The premise for creat-
ing the “5xZ" scheme was the fact that there is no
tool that would facilitate nursing screening proce-
dure for diabetic peripheral neuropathy . Based on
my own experience in working with diabetes pa-
tients, | created the project entitled “5xZ" scheme
for nurses.

Description of the “5xZ" scheme:

1. Zapytaj — ASK — interview the patient.

2. Zobacz - VIEW - look carefully at patient’s feet.

3. Zbadaj — TEST - perform a diabetic foot exam.

4. Zostaw informacje — PASS THE INFORMTION
ON - provide the patient with information about
the foot exam results.

5. Zale¢ - RECOMMEND - provide the patient with
recommendations for primary and secondary
prevention of neuropathy and ulceration.

An appropriate instruction was prepared for
each of the five points of the diagram.

Results: The “5xZ" scheme was tested in the Di-
abetology Department of the District Hospital in
Ptonsk, among patients with type 1 and type 2 dia-
betes. In the basic version, which involves perform-
ing a foot examination using a monofilament, the
procedure takes little time, i.e. from 5 to 15 min-
utes, depending on recommendations that should
be given to the patient.

Conclusions: The “5xZ” scheme is a simple tool
to be used in nursing practice, which can contrib-
ute to the early detection of distal neuropathy.
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COMORBIDITY OF RENAL CYSTIC
SYNDROME AND DIABETES WITH
MEGACYSTIS IN THE FETUS

Paulina Pachniak', Maria Malarska’,
Hanna Moczulska', Ewa Jachacz?
Agnieszka Zmystowska', Maciej Borowiec'

'Department of Clinical Genetics, Medical University
of Lodz, Lodz, Poland

Department of Internal Medicine and
Nephrodiabetology, Medical University of Lodz,
Lodz, Poland

Introduction: Renal cysts and diabetes melli-
tus (RCAD) is an autosomal dominant multisystem
syndrome with significant phenotypic heteroge-
neity. It is characterized by non-diabetic kidney
disease, resulting from abnormal kidney develop-
ment, and early-onset diabetes, which is consis-
tent with the diagnosis of maturity-onset diabetes
of the young (MODY). The aim of this paper is to
present the possibility of coexistence of the kidney
cysts and diabetes syndrome with a malformation
such as megacystis, a congenital abnormality of
the urinary bladder arising as a consequence of
a fetal urethral defect.

Material and methods: A 24-year-old female
patient was referred to the department because
of abnormalities on first trimester ultrasound
(11 weeks + 6 days). The examination revealed
a megacystis with a diameter of 12 mm. In the next
ultrasound in the second trimester (18 weeks +
0 days), shortening of the nasal bone and bilater-
al pyelectasias were also observed. The diagnosis
was further investigated using a microarray analysis
test.

Results: The aCGH analysis revealed a dele-
tion of a fragment of the long arm of chromosome
17, located within band 17ql12. Deletions in the
17912 region, including the HNF18 gene, are associ-
ated with the clinical features of RCAD.

Conclusions: On the basis of the presented
case, it is shown that genetic diagnosis should
support prenatal testing in order to make a cor-
rect diagnosis.
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PATIENT WITH OVERLAPPING TYPE 1,
TYPE 2 AND SECONDARY DIABETES
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Introduction: Diabetes is a group of metabolic
diseases, the common symptom of which is hy-
perglycemia, caused by defect of insulin action or
secretion. It is possible for a patient to have differ-
ent types of diabetes. Those kinds can manifest at
different sequences and different ages of patients,
also proceeding in an acute state and leading to
a life-threatening condition. Presenting a case of
a 75-year-old woman with overlapping type 2, type
1 and secondary diabetes.

Material and methods: Presents a case of
a 75-year-old woman admitted to the hospital
because of hyperglycemia and ketoacidosis, for
whom 40 years earlier type 2 diabetes was diag-
nosed. The unstable course of the disease, signif-
icant insulin sensitivity and a severe decrease of
insulin demand after a few days of hospitalization
extended the diagnostics scope and the original
diagnosis was corrected. When the patient was ad-
mitted, an intravenous infusion of insulin started
under glycemic control. Insulin therapy with insu-
lin lispro and isophane was attempted after the
metabolic acidosis subsided and the daily demand
for insulin reached 46U. It was unsuccessful due to
high morning glycaemia. Third time was successful,
when the patient’s daily need for insulin decreased
to 7.2U it was possible to switch dosage of insulin
from intravenous to subcutaneous as insulin lis-
pro and glargine were used. Such a significant de-
crease of daily need for insulin led to the suspicion
of a "honeymoon period” which is typical for type 1
diabetes. Diagnostics was expanded — additional
laboratory tests showed high levels of anti-GAD
antibodies, undetectable levels of C-peptide and
low levels of amylase and lipase. Pancreatic elas-
tase and stool tests were within limits. Abdominal
computed tomography showed an atrophic pan-
creas. The screening test of antinuclear antibodies
gave a positive result. During further long-term
hospitalization (complicated by infection with
Clostridium difficile), an increase of daily insulin
need was ca. 40 units per day on the day of hos-
pital discharge, with acceptable glycemic levels,

which happened one week after the infection
symptoms stopped.

Results: Type 1 diabetes may be suspected in
a patient with long-term type 2 diabetes, with sec-
ondary diabetes due to pancreas damage caused
by an autoimmune pancreatitis.

Conclusions: In the case of an atypical process
of the disease, high insulin sensitivity, unstable
course of diabetes, sudden decrease in insulin
demand, it is worth considering the possibility
of development of type 2 diabetes, type 1 and/or
secondary diabetes and correction of original di-
agnosis.
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dziatan ni danych w postaci tabeli W ponizszej tabeli przedstawiono dziatania ni - wedtug grup ukfad zadowych
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nieznana (czestos¢ nie moze by¢ okreslona na podstawie dostepnych danych). Tabela 2: Wykaz dziatari niepozadanych (MedDRA) obserwowanych w badaniach

o o © prowadzonych z kontrolg placebo i zgtoszonych po wprowadzeniu produktu do obrotu, w postaci tabeli
laktozy p 3107,4mg laktozy ukrzycatypu 2 Produkt leczniczy Jardiance® jest wskazany - -
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réznych skojarzen, wptywu na kontrole glikemiiizdarzenia sercowo-naczyniowe orazbadane populacje, patrz punkt Specjalne ostrzezeniai $rodki ostroznosci Zakazjenfqizamz’em’a kandydqza pochwy, martwicze zapalenie
dotyczq(e stosowama |ewydo|nnst serca Produkt leczniczy Jardiance® jest wskazany do stosowania u dorostych w leczeniu objawowej przewlektej  |PasoZytnicze zapalenie pochwy powiezi krocza (zgorzel
ydolnosciserca isposd Dawkowanie Cukrzyca typu 2 Zalecana dawka poczatkowa wynosi 10 mg empagliflozyny raz na |.3mmq,}apalemeb X Fournlera)*
dobe w monoterapii oraz w terapii skojarzonej zinnymi produktami leczniczymi stosowanymi w leczeniu cukrzycy. U pacjentow tolerujacych dawke 10 mg zmdz',l inne _zakazerﬂna
empagliflozyny raz na dobe z wartoscia eGFR > 60 ml/min/1,73 m? i wymagajacych cislejszej kontroli glikemii, dawke mozna zwigkszy¢ do 25 mg raz na "a’zﬂd"?” pk}nwy(h
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stosowania empagliflozyny w skojarzeniuzpochodng nikalubzinsuling, koniec nika odmiedniczkowe
lub insuliny, aby zmniejszy¢ ryzyko wystapienia hipoglikemii. W razie pominiecia dawki pacjent puwmlen jazazy¢ mezw{ocznle Po przypomnieniu sobie zapalenie nerek
otym; nie nalezy jednak przyjmowac podwajnej dawki tego samego dnia. Szczegdlne grupy pacjentéw Uposledzenie czynnosci nerek U pacjentow z cukrzyca i posocznica
typu 2 skutecznos¢empagliflozyny w kontrolowaniu glikemiizalezy od czynnosci nerek. Aby zmniejszy¢ ryzyko sercowo-naczyniowe, u pacjentéw z wartoscia moczopochodna)?
erRpomzeJ 60r/r!|/mm/1,.73 mzdodatko\{vq do s?and‘ardowggclecz.e.nla nalezxstugowadgmg empagllﬂozynyraz.na dobg(PalrzTabelﬂ). Z(.ewz.glgduna Zaburzenia hipoglikemia pragnienie cukrzycowa kwasica
to, ze skuteczno$¢ empagliflozyny w zmniejszaniu glikemii jest mniejsza u pacjentow z kod: nerekip bnie nieobecna : (przy : ketonowa*
u pacjentow z ciezkim uszkodzeniem nerek, jesli konieczna jest dalsza kontrola glikemii, nalezy rozwazyc zastosowanie innych produktow leczniczych iodzywiania w skojarzeniu
obnizajacych stezenie glukozy. Patrz tabela 1, aby uzyska¢ informacje dotyczace dostosowywania dawki w zaleznosci od wartosci eGFR lub CrCl. Tabela 1: zpochodng
Zalecenia dotyczace dostosowywania dawki® sulfonylomocznika lub
Wskazanie eGFR[ml/min/1,73m?] |Catkowita dawka dobowa insuling)®
lub CrCL [ml/min] Zaburzenia Zotqdka zaparcie
Cukrzycatypu2 =60 Rozpoczac od dawki 10 mg empagliflozyny. | jelit
U padjentéw tolerujacych dawke 10 mg empagliflozyny i wymagajacych dodatkowej Zaburzenia skdry $wiad (uogélniony) pokrzywka
kontroli glikemii dawke mozna zwigkszy¢ do 25 mg empagliflozyny. itkanki podskdmej wysypka obrzek
45do <60 Rozpoczac od dawki 10 mg empaglifiozyny." naczynioruchowy
Kontynuowac stosowanie dawki 10 mg empagliflozyny u pacjentéw, ktorzy juz b ia naczyniowe iejszenie objetosci
przyjmuja produkt leczniczy Jardiance®. ptynéw?
30do <45° Rozpoczac od dawki 10 mg empagliflozyny. Zaburzenia nerek i drdg zwiekszone oddawanie | dyzuria cewkowo-
Kontynuowac stosowanie dawki 10 mg empagliflozyny u pacjentow, ktérzy juz moczowych moczu? -$rodmigzszowe
przyjmuja produkt leczniczy Jardiance®. zapalenie nerek
<30 Nie zaleca sie stosowania empagliflozyny. Badania diagnostyczne 2wiekszenie stezenia | zwiekszenie stezenia
Niewydolnos¢ serca (z cukrzyca =20 Zalecana dawka dobowa to 10 mg i lipidéw w surowicy* | kreatyniny we krwi
typu2 lub bez cukrzycy typu 2) <20 Ze wagledu na ograniczone doswiadczenie nie zaleca sie stosowania empagliflozyny. i (lub) zmniejszenie
N N I o e A - wspdtczynnika filtracji
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Sercowo-naczyniowa Zwiekszenie
W przypadku leczenia niewydolnosci serca u pacjentow z cukrzyca typu 2 lub bez cukrzycy typu 2 ie dawki 10 mozna rozpocza¢ hematokrytu®
lub kontynuowac leczenie do wartosci eGFR réwnej 20 ml/min/1,73 m? lub wartosci CrCl rownej 20 mi/min. Nleumuynu owac upacjentow "
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Uposledzenie czynnosci wqtroby Nie ma koniecznosci dostosowania dawki u pacjentow z uposledzeniem czynnosci watroby. U pacjentéw z cigzkim Oois wybranych dziatal Cagstosc wystep r zalezaia od leczenia podslawowego stosowfanego
uposledzeniem czynnosci watroby ekspozycjana empagliflozyne jest zwiekszona. Doswiadczenie w leczeniu pacjentow z ciezkim uposledzeniem czynnosci wpuszczegolny(h badama(hlw b}/h podabna]akpuzasmsnwanlup\aceboupaqentaw;msujqcych v ijakoleczenie
watroby jest ograniczone, w zwiazku z czym nie zaleca sig stosowania empagliflozyny w tej populacji pacjentéw. Pacjenci w podesziym wieku Nie ma z 5 fakoleczenie N wskojar Fm." } s lub hefﬂ'el ) jako leczenie skojarzone  linagliptyna imetforming, ako
koniecznosci dostosowania dawki w zaleznosci od wieku pacjenta. U pacjentéw w wieku 75 lat i starszych nalezy wzia¢ pod uwage zwigkszone ryzyko Ie(zen}e dod.ane dq ‘mp'_' J0wej oraz w raz.\e . xk.ojarzenla. : z metlflormlnq u nieleczonych uprzednio pacjgn}uw
wp zpacjentamilec; b lekami empagliflozyna i metforming. Zwiekszona czestos¢ zaobserwowano w przypadku stosowania jako

zmniejszenia objetosci ptyndw. Dzieciimfodziez Nie okreslono dotychczas bezpieczenistwa ia ani skutecznosci empagliflozyny u dziecii mtodziezy.
Dane nie s3 dostepne. Sposob podawania Tabletki moga by¢ przyjmowane jednoczesnie z positkiem lub niezaleznie od niego. Tabletki nalezy potykac
w catosci popijajac woda. Przeciwwskazania: Nadwrazliwosc na substancje czynna lub na ktdrakolwiek substancje pomocnicza wymieniona w punkcie
Wykaz substancji pomocniczych ChPL jal iaisrodki $ci dotyczae Kwasica ketonowa U pacjentow z cukrzyca
leczonych inhibitorami SGLT2, w tym empagliflozyng, zgtaszano rzadkie przypadki kwasicy ketonowej, w tym przypadki zagrazajace zyciu i zakoriczone
zgonem. W niektdrych przypadkach obraz kliniczny byt nietypowy, tylko z umiarkowanym zwigkszeniem stezenia glukozy we krwi, ponizej 14 mmol/I
(250 mg/dl). Nie wiadomo, czy zastosowanie wiekszych dawek empagliflozyny zwieksza ryzyko kwasicy ketonowej. Nalezy uwzglednic ryzyko kwasicy
ketonowej w razie wystapienia niespecyficznych objawdw, takich jak: nudnosci, wymioty, j bél brzucha, sil ienie, zaburzenia oddychania,
splatanie, niezwykte zmeczenie lub senno$¢. W razie wystapienia takich objawdw nalezy nlezwioczme zbadac pacjentow, czy n|ewyst§puje unich kwasl(a
ketonowa, niezaleznie od stezenia glukozy we krwi. Nalezy natychmiast przerwac leczenie empagliflozyng u pacjentow z j lub

leczenie skojarzone z metforming i pochodnymi sulfonylomocznika (10 mg empagliflozyny: 16,1%; 25 mg empagliflozyny: 11,5%; placebo: 8,4%), jako
leczenie skojarzone zinsuling podstawowa w skojarzeniu z metforming lub bez niej oraz w skojarzeniu z pochodna sulfonyl nika lub bez niego (10 mg
empagliflozyny: 19,5%; 25 mq empagliflozyny: 28,4%; placebo: 20,6% w ciagu pierwszych 18 tygodni leczenia, gdy nie mozna byto dostosowywac dawki
insuliny; 10 mg i 25 mg empagliflozyny: 36,1%; placebo: 35,3% w ciggu 78 tygodni badania) i jako leczenie skojarzone z insuling MDI w skojarzeniu
zmetformina lub bez niej i 10 mg: 39,8%, iflozyna 25 mg: 41,3%, placebo: 37,2% podczas pierwszych 18 tygodni leczenia, gdy nie
mozna byto dostosowac dawkiinsuliny; empagliflozyna 10mg: 51,1%, empagllﬂczyna 25 mg: 57,7%, placebo: Ss%w thgu 52 tygodnl badania). Wbadaniach
niewydolnosci serca EMPEROR obserwowano podobna czestos¢ likemii podczas w nikiem lub
insuling (10 mg empaghﬂozyny 6,5%; placebo: 6, 7%) Ciezka mpugl/kem/a (zdarzema wymagajqce interwengji) Nie zaobsevwowano 2wigkszenia czestosci

ep ia ciezkiej hi i przy nywp do placebo, w pii, w leczeniu skojarzonym z metforming,

kwasicy ketonowej. Nalezy przerwac leczenie u pacjentow hospitalizowanych z powodu duzych zabiegow chirurgicznych lub ostrych ciezkich chordb. Utych
pacjentéw zaleca sie monitorowanie stezen ciat ketonowych. Preferowane jest oznaczanie stezenia ciat ketonowych we krwi, niz w moczu. Leczenie
empagliflozyna mozna wznowic, gdy stezenie ciat k ych bedzie p , a stan pacjenta je sie. Przed rozpoczeciem leczenia
empagliflozyng nalezy rozwazy¢ czynniki w wywiadzie predysponujace pacjenta do kwasicy ketonowej. Do pacjentéw ze zwigkszonym ryzykiem kwasicy
ketonowej zalicza si¢ 0soby zmata rezerwg czynnosciowa komérek beta (np. pacjenciz cukrzyca typu 2i matym stezeniem peptydu Club pozno ujawniajac
sie cukrzycg logiczng dorostych —ang. latent autoi iabetesinadults— LADA lub pacjenci iem trzustki w wywiadzie), pacjentow
ze stanami prowadzacymi do ograniczenia przyjmowania pozywienia lub z ciezkim odwodnieniem pacjentéw, ktorym zmniejszono dawke insuliny oraz
pacjentow ze zwiekszonym zapotrzebowaniem na insuling z powodu ostrej choroby, zabiegu chirurgicznego lub naduzywania alkoholu. U tych pacjentow
nalezy ostroznie stosowac inhibitory SGLT2. Nie zaleca si¢ wznawiania leczenia inhibitorem SGLT2 u pacjentéw, u ktdrych wczesniej wystapita kwasica
ketonowa podczas stosowania inhibitora SGLT2, chyba ze zidentyfikowano i usunieto inng wyrazna przyczyne. Produktu leczniczego Jardiance® nie nalezy
stosowac u pacjentow z cukrzyca typu 1. Dane z programu badan klinicznych u paqentow z cukvzycq typu 1 wykazaty zwigkszone, czeste wysu:powanle
kwasicy ketonowej u pacjentéw leczonych empagliflozyng w dawce 10 mg i 25 mg jak 0 iuz placebo. Niewys Cnerek
We wskazaniu cukrzyca typu 2 u pacjentéw z wartoscia eGFR ponizej 60 ml/min/1,73 m2lub CrCl <60 ml/min dawka dobowa empagllﬂozyny}estugvam(zona
do 10 mg. Nie zaleca sie stosowania empagliflozyny w przypadku wartosci eGFR ponizej 30 ml/min/1,73 m?lub CrCl ponizej 30 ml/min. We wskazaniu
niewydolno¢ serca nie zaleca sie stosowania produktu leczniczego Jardiance® u pacjentéw z wartoscia eGFR <20 ml/min/1,73 m2 Nie nalezy stosowac
empagliflozyny u pacjentéw ze schytkowa niewydolnoscia nerek (SNN) ani u pacjentow dializowanych. Nie ma wystarczajacych danych, aby uzasadnic
stosowanie w tej grupie pacjentow. Monitorowanie czynnosci nerek 7aleca sie ocene czynnosci nerek w nastepujacy sposéb: przed rozpoczeciem leczenia
empagliflozyng i okresowo podczas leczenia, tzn. co najmniej raz na rok; przed rozpoczeciem leczenia jakimkolwiek innym jednoczesnie stosowanym
produktem leczniczym, ktéry moze miec niekorzystny wptyw na czynnosc nerek. Ryzyko zmniejszenia objetosci ptynéw 7 uwagi na mechanizm dziatania
inhibitoréw SGLT2, diureza osmotyczna towarzyszaca glukozurii moze spowodowac nieznacznie zmniejszenie cisnienia krwi. W zwiazku z tym nalezy
zachowac ostroznos¢ u pacjentéw, dla ktérych taki spadek ciénienia krwi sp przez lifl mdgtby stanowic takich jak
pacjenci z rozpoznang choroba uktadu krazenia, pacjenci stosujacy leczenie przeciwnadcisnieniowe z epizodami niedociénienia w wywiadzie lub pacjenci
w wieku 75 i wiecej lat. W przypadku stanéw, ktore moga prowadzic do utraty ptynéw przez organizm (np. choroba przewodu pokarmowego) zaleca sie
dok'adne i iestanu ienia (np. badanie pr pomiar cisnienia krwi, testy laboratoryjne wiacznie z oznaczeniem hemamkrytu)
ow u pacjentow przyjmujacych iflozyne. Nalezy rozwazy¢ tymczasowe wstrzymanie leczeni: i doczasuwyro
utraty ptynéw. Pacjenci w podesztym wieku Wptyw empagliflozyny na wydalanie glukozy z moczem ZW|qzanyJest z d\urezq osmotyczng, co moze mie¢
wptyw nastan nawodnienia. Pacjenciw wieku 75iwiecej lat moga by¢ w wiekszym stopniu zagrozeni ia objetosci ptynéw. Wieksza
liczba takich pacjentow leczonych empaglifiozyng miata dziatania niepozadane zwiazane ze zmniejszeniem objetosci ptynw w pordwnaniu z pacjentami
otrzymujacymi placebo. W zwiazku z tym nalezy zwracac szczegdlng uwage na przyjmowang objetos¢ ptynow w razie jednoczesnego podawania
z produktami leczniczymi mogacymi prowadzi¢ do zmniejszenia objetosci ptynow (np. leki moczopedne, inhibitory ACE). Powiktane zakazenia drog
moczowych U pacjentéw otrzymujacych empaglifiozyne zgtaszano przypadki powiktanych zakazer drag moczowych, w tym odmiedniczkowe zapalenie
nerek i posocznice moczopochodna. Nalezy rozwazyc tymczasowe wstrzymanie leczenia empagliflozyng u pacjentow z powi zeniem drdg
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w leczeniu zmetforming i pochodng sulfonylomocznika, w \eczeniu skojarzonym z pi w skojarzeniu z lub bez niej,
w leczeniu skojarzonym z linagliptyna i metformina, jako leczenie dodane do terapii standardowej oraz w razie stosowania skojarzenia empagliflozyny
z metfovmmq u nieleczonych uprzednio pacjentéw w porownamu z paqentam| leczonymi usobnyml lekami empagliflozyna i metforming. Zwigkszona
czestos¢zaobserwowanow przy iajako lec It} j iuzmetforming lub bez niej oraz w skojarzeniu
zpochodng nika lub bezniego (10mg um,ZS mg empagliflozyny: 13%, placebo: 0% w ciagu pierwszych 18 tygodnileczenia,
gdy nie mozna byto dostosowywac dawkiinsuliny; 10 mg empagliflozyny: 0%; 25 mg empagliflozyny: 1,3%; placebo: 0% w ciagu 78 tygodni badania) i jako
leczenie skojarzone zinsuling MDI w skojarzeniu zmetforming lub bez niej (empagliflozyna 10mg: 0,5%, empagliflozyna 25 mg: 0,5%, placebo: 0,5% podczas
pierwszych 18 tygodni leczenia, gdy nie mozna byto dostosowac dawki insuliny; iflozyna 10 mg: 1,6%, iflozyna 25 mg: 0,5%, placebo: 1,6%
W ciagu 52 tygodni badania). W badaniach dotyczacych niewydolnosci sercaEMPEROR cigzka hipoglikemig obserwowano z podobng czestoscia wystepowania
upacjentow z cukrzyca podczas leczenia empagliflozyna i placebo w skojarzeniu z sulfonylomocznikiem lub insuling (10 mg empagliflozyny: 2,2%, placebo:
1,9%). Kandydoza pochwy, zapalenie pochwy i sromu, zapalenie Zofedzi i inne zakazenia narzqddw ptciowych Kandydoza pochwy, zapalenie pochwy i sromu,
zapalenie zotedzi i inne zakazenia narzadow ptciowych byty obserwowane czedciej u pacjentéw leczonych empagliflozyng (10 mg empaglifozyny: 4,0%;
25 mg empagliflozyny: 3,9%) w pordwnaniu z pacjentami otrzymujacymi placebo (1,0%). Zakazenia takie obserwowano czesciej u kobiet leczonych
empagliflozyng w poréwnaniu z placebo. Roznica ta byta mniej wyrazna w przypadku mezczyzn. Zakazenia narzadéw ptciowych miaty nasilenie tagodne
lub umiarkowane. W badaniach dotyczacych niewydolnosci serca EMPEROR czestosc wystepowania tego typu zakazen byta wigksza u pacjentow z cukrzyca
(10mg empagliflozyny: 2,3%; placebo: 0,8%) niz u pacjentow bez cukrzy(y (10mg empagliflozyny: 1,7%; placebo: 0,7%) w trakcie leczenia empagliflozyng
w poréwnaniu z placebo. Zwiekszone oddawanie moczu Zwigk jawanie moczu (obejmujace okreslone wezesniej takie terminy jak czestomocz,
wielomocz i oddawanie moczu w nocy) byty obserwowane czesciej u pacjentow leczonych empagliflozyna (10 mg empagliflozyny: 3,5%; 25 mg
empagliflozyny: 3,3%) w poréwnaniu z pacjentami otrzymujacymi placebo (1,4%). Zwi d ie moczu miato znie nasilenie fagodne lub
umiarkowane. Obserwowana czestos¢ oddawania moczu w nocy byta podobna dla empagliflozyny i dla placebo (< 1%). W badaniach niewydolnosci serca
EMPEROR zwigkszone oddawanie moczu obserwowano z podobng czestoscig wystepowania u pacjentéw leczonych empagliflozyng i placebo (10 mg
empagliflozyny: 0,9%, placebo 0,5%). Zakazenie drdg moczowych Ogdlna czestos¢ wystepowania zakazeri drog moczowych zgtaszanych jako zdarzenie
niepozadane byta podobna u pacjentow otrzymujacych 25 mg empagliflozyny i placebo (7,0% i 7,2%), i wyzsza u pacjentéw otrzymujacych 10 mg
empagliflozyny (8,8%). Podobnie jak w przypadku placebo, zakazenia dvog moczawych by'y zglaszane czesciej u pacjentow leczonych empagliflozyng
zprzewlektymilub nawracajacymi zakazeniami drog moczowych w wywiadzie. Nasil dne, ciezkie) zakazenia drog moczowych byto
podnbne u paqemow otrzymujacych empagllﬂozyng i pla(ebn Zakazenla drog moczowych byly zgtaszane czgxclej u kobiet Ie(zonych empagliflozyng
wp! iuz placebo; nie byto takiej yw yzn. 0gélna czestos¢ wystep jszenia objetosci
plynow (obejmujacego okreslone wczesmej takie terminy jak spadek cisnienia krwi (okreslony ambulatoryjnie), spadek skurczowego cisnienia krwi,

nienie, niedocisnienie, b , hipotonia ortostatyczna oraz omdlenie) byta podabna u pacjentow otrzymujacych empaglifiozyne (10 mg
empagliflozyny: 0,6%; 25 mg empagliflozyny: 0,4%) i placebo (0,3%). Czestos¢ wystep ia objetosci ptyndw byta upacjentow
wwieku75 latistarszych leczonych empagliflozyng (10 mg empagliflozyny: 2,3%; 25 mg empagliflozyny: 4, 3%) w poréwnaniuz pacjentami otrzymujacymi
placebo (2,1%). Zwiekszenie stezenia kreatyniny we krwi i (lub) obnizenie wspdtczynnika filtracji kfebuszkowej Ogdlna czestos¢ wystepowania przypadkéw

moczowych. Martwicze zapalenie powiezi krocza (zqorzel Fourniera) Zgtaszano przypadki martwiczego zapalenia powiezi krocza (znanego takze jako
zgorzel Fourniera) u pacjentéw pici zeriskiej i meskiej z cukrzyca przyjmujacych inhibitory SGLT2. Jest torzadkie, ale cigzkie i mogace zagrazac zyciu zdarzenie,
ktore wymaga pilnejinterwendji chirurgicznejiantybiotykoterapii. Pacjentom nalezy zalecic, aby zgtosilisig dolekarza, jesli wystapi u nich zespot objawaw,
takich jak bdl, wrazliwos¢ na dotyk, rumieri lub obrzek w okolicy zewnetrznych narzadéw ptciowych lub krocza, z jednoczesng goraczkg lub uczuciem
rozbicia. Nalezy pamietac o tym, ze martwicze zapalenie powiezi moze byc poprzedzone zakazeniem narzadow uktadu moczowo-ptciowego lub ropniem
krocza Jesli podejrzewa sig wystapienie zgorzell Fournlera nalezy przerwac stosowanie produklu Jardiance® i niezwtocznie rozpoczqc leczenie (w tym
ant i¢ oraz chirurgiczne chorobowych). Amputacje w obrebie koriczyn dolnych W inowych badaniach klinicznych
innego inhibitora SGLT2 zaobserwowano zwigkszong czestosc przypadkéw amputacji w obrebie koriczyn dolnych (szczegélnie palucha). Nie wiadomo, czy
jestto, efektklasy lekow”. Podobnie jak w przypadku wszystkich chorych na cukrzyce, wazna jest edukacja pacjentow dotyczaca profilaktycznej pielegnacji
stop. Uszkodzenie watroby W badaniach klinicznych obejmujacych empagliflozyne zgtaszano przypadki uszkodzenia watroby. Nie ustalono zwigzku
przyczynowo-skutkowego pomiedzy empagliflozyng a uszkodzeniem watroby. Zwiekszenie wartosci hematokrytu Obserwowano zwigkszenie wartosci
hematokrytu podczas leczenia empagliflozyng. Przewlekta choroba nerek Istnieje doswiadczenie dotyczace ia empagliflozyny w leczeniu cukrzycy
upacjentowz przewlekta choroba nerek (eGFR =30 ml/min/1,73 m?) z igibe inurii. Leczenie empagliflozyng moze by¢ bardziej skuteczne
u pacjentéw z albuminuria. Choroba naciekowa lub kardiomiopatia takotsubo Nie prowadzono specyficznych badan u pacjentéw z chorobg naciekowa lub
kardiomiopatiq takotsubo. Z tego powodu nie okreslono skutecznosci u tych pacjentow. Laboratoryjna analiza moczu 7 uwagl na mechanizm dziatania
pmduktu]ardlan(e ®, pacjenci przyjmujacy go beda miec dodatni wynik testu nazawartos¢ wmoczu. Wptyw na badani jia 1,5-anhydroglucitolu

1,5-AG) Nie zaleca sig monitorowania kontroli glikemii za posrednictwem badania stezenia 1,5-AG, poniewaz oznaczanie stezenia 1,5-AG nie jest miarodajne
w ocenie kontroli glikemii u pacjentéw przyjmujacych inhibitory SGLT2. Zaleca sie stosowanie innych metod monitorowania kontroli glikemii. Laktoza
Tabletki produktu leczniczego zawieraja laktoze. Produkt leczniczy nie powinien by¢ stosowany u pacjentdw zrzadko wystepujaca dziedziczn nietolerancja
galaktozy, brakiem laktazy lub zespotem ztego wchianlanla glukozy-galaktozy. S6d Kazda tabletka zawiera mniej niz 1 mmol (23 mg) sodu, to znaczy lek
uznajesigza ,wolny od sodu”. Dziatania niepozad ie profilu bezpieczenstwa Cukrzycatypu 2t acznie 15 582 pacjentow z cukrzyca typu 2
wzieto udziat w badaniach Klinicznych oceniajacych bezple(zennwu stosowania empagliflozyny, z czego 10 004 pac]emuw otrzymywato empagliflozyne
w monoterapii lub w skojarzeniu z metforming, pochodng nika, pioglitazonem, inhibi i DPP-4 lub insuling. W 6 badaniach
przeprowadzonych z kontrolg placebo trwajacych od 18 do 24 tygodni wzieto udziat 3 534 pacjentéw, z ktdrych 1183 otrzymywato placebo, a 2 351
- empagllﬂozyne 0gélna czestosc wystepowania zdarzen mepozqdanych u paqemow Ieuuny(h empagllﬂozynq byta pudobna do czestosci w grupie
otr; jplacebo. Najczesciej obser d: byta jarzeniuzpoch nika
lubinsuling. Niewydolnos¢serca Do badari EMPEROR wiaczono pacjentéw z niewydolnoscia serca |zvedukowanqﬁaqu wyrzutowa (N=3726) lubzachowang
frakeja wyrzutowa (N=" 5985) ktovzy otvzymywall leczenie 10 mg empagliflozyny lub placebo. U okoto potowy pacjentow wystepowata cukrzyca typu 2.
Najczesciej tacznie w badaniach EMPEROR-Reduced i EMPEROR-Preserved byto zmniejszenie objetosci ptynéw (10mg
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ia stezenia kreatyniny we krwi i obnizenie wspdtczynnika filtracji kiebuszkowej byta podobna u pacjentéw otrzymujacych empaglifiozyne lub
placebo (zwigkszenie stezenia kreatyniny: empagliflozyna 10 mq 0,6%, empagliflozyna 25 mg 0,1%, placebo 0,5%; zmniejszenie szybkosci filtracji
ktebuszkowej; empagliflozyna 10 mg 0,1%, empagliflozyna 25 mg 0%, placebo 0,3%). Wystgpujqce poczatkowo zwigkszenie stezenia kreatyniny we krwi
i (lub) obnizenie wspotczynnika filtracji ktebuszkowej u pacjentéw leczonych jako terapia iajaca leczenie metforming zwykle
ustepowato w trakcie ciggtego leczenialub byto odwracalne po zakoriczeniu leczenia tym lekiem. Konsekwentnie w badanlu EMPA REG OUTCOME u pacjentow
leczonych empagliflozyna obserwowano wystepujacy poczatkowo spadek eGFR (Srednia: 3 ml/min/1,73 m?). Nastepnie wartos¢ eGFR utrzymywata sig
w czasie trwania leczenia. Srednia wartos¢ eGFR powracata do wartosci poczatkowej po zakoriczeniu leczenia, co sugeruje, ze w patogenezie tych zmian
czynnosciowych nerek moga odgrywac role ostre zmiany hemodynamiczne. Zwigkszenie stezenia Ilg/duw w surowicy Srednie zwigkszenie procentowe od
punktu poczatkowego dla 10 mg i 25 mg empagliflozyny w pordwnaniu z placebo wynosito odp! io dla ¢ [¢ itego 4,9% i 5,7%
w poréwnaniu z 3,5%; dla cholesterolu HDL 3,3%i3,6% w poréwnaniu z 0,4 %; dla cholesterolu LDL 9,5%i 10,0% w poréwnaniu z 7,5%; dla tréjglicerydéw
9,2%19,9% w pord iuz10,5% je wartoscihematokrytu Srednia zmiana wartosci hematokrytu od punktu poczatkowego wynosita odpowiednio
3,4%i3,6% dla10mgi 25 mg empagliflozyny w pordwnaniuz0,1% dla placebo. W badaniu EMPA-REG Outcome wartosci hematokrytu powrdcity do wartosci
wyjsciowych po 30-dniowym okresie kontroli po zakoriczeniu leczenia. Zgtaszanie podejrzewanych dziatan niepoz h Po dopuszczeniu produktu
leczniczego do obrotu istotne jest zgtaszanie podejrzewanych dziatari niepozadanych. Umozliwia to nieprzerwane monitorowanie stosunku korzysci do
ryzyka stosowania produktu leczniczego. Osoby nalezace do fachowego personelu medycznego powinny zgtaszac wszelkie podejrzewane dziatania
niepozadane za posrednictwem Departamentu Monitorowania Niepozadanych Dziatar Produktow Leczniczych Urzedu Rejestracji Produktéw Leczniczych,
Wyrobéw Medycznych i Produktéw Biobdjczych: Al. Jerozolimskie 181C, 02-222 Warszawa, tel.: +48 22 49 21 301, faks: +48 22 49-21-309, stmna
internetowa: https://smz.ezdrowie.gov.pl. Dziatania niepozadane mozna zgtaszac rowniez i Podmlot dpowied
Boehringer Ingelheim International GmbH, Binger Str. 173, 55216 Ingelheim am Rhein, Niemcy. bi Jardiance®
10 mg tabletki powlekane EU/1/14/930/013 (28 tabletek) Jardlan(e 10 mg tabletki powlekane: EU/1/14/930/014 (30 tabletek) wydane przez Komisje
Wspélnot E jskich. Data i jzmiany tekstu ChPL: 21 lipca 2022 Kategoria dostepnosci: Produkt leczniczy wydawany
narecepte - Rp. Cena urzedowa detaliczna: Jardlan(eU 10mgx 28 tabl. — 170,38 zt. Wysokos¢ doptaty pacjenta: 54,00zt we wskazaniach: <1>Cukrzyca
typu 2 u pacjentéw leczonych co najmniej dwoma lekami hipoglikemizujacymi, z HbAlc > 7,5% oraz bardzo wysokim ryzykiem sercowo-naczyniowym
rozumianym jako: 1)potwierdzona choroba sercowo-naczyniowa, lub 2)uszkodzenie innych narzadéw objawiajace sie poprzez: biatkomocz lub przerost
lewejkomory lubretinopatie, lub 3) obecnos¢ 3 lub wiecej gtownych czynnikow ryzyka sposréd wymienionych ponizej: -wiek > 55 lat dlamezczyzn, =60 lat
dlakobiet, -dyslipidemia, -nadcisnienie tetnicze, -palenie tytoniu, -otytos¢; <2>Przewlekta niewydolnos¢ serca u dorostych pacjentow z obnizong frakeja
wyrzutowa lewej komory serca (LVEF<40%) oraz utrzymujacymi sie objawami choroby w klasie II-IV NYHA pomimo zastosowania terapii opartej na ACEi
(lub ARB/ARNi) i lekach z grupy betaadrenolitykéw oraz jesli wskazane istach receptora mi tykoidow — na podstawie obwieszczenia
Ministra Zdrowia z dnia 21 grudnia 2022 . w sprawie wykazu refundowanych lekow, $rodkéw spozywczych specjalnego przeznaczenia zywieniowego oraz
wyrobéw medycznych na 1stycznia 2023 1. (DZ. URZ. Min. Zdr. 2022.132).
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