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OP 1
GoCARB: a computer vision-based
smartphone system for carbohydrate
counting

trial involving 20 adults with T1D under
sensor-augmented pump therapy.
Results: In the laboratory setup, G
 oCARB
was able to estimate the CHO content of
24 meals with a mean absolute error of
6 ± 8 CHO grams. In the pre-clinical study,
each participant was asked to count the
CHO content of each meal. Then, he/she
was asked to estimate the CHO content by
using GoCARB. A total of 114 estimates
on 60 meals were used. The mean absolute
error was 27.89 ± 38.20 CHO grams of
CHO for individuals with T1D and
12.28 ± 9.56 CHO grams by using the
GoCARB system. Participants also
strongly supported using the software for
daily counting. During the clinical trial, the
participant’s glucose levels, insulin intake,
energy expenditure, and eating habits were
gathered. These data were then processed
to calculate useful diabetes management
measures and the effect of GoCARB on
them. An early analysis showed a positive
influence for the use of GoCARB: the
average and standard deviation of glucose
level were lower, and so was the average
increase in postprandial glucose.
Conclusion: According to the three-step
validation procedure the GoCARB
system the CHO content errors below
20 grams and is significantly more
accurate than the average individual
with T1D. Furthermore, it seems that
its usage positively impacts the glucose
profile.

1) Division of Endocrinology, Diabetes & Clinical
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3) Division of Pediatric Endocrinology and
Diabetology, University Children’s Hospital Zurich,
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R. Botwey1, D. Rhyner1,2, L. Bally2, P. Diem2,
C. Stettler2, S. Mougiakakou1,2
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Background/Introduction: Estimating a
meal’s carbohydrate (CHO) counting is
of importance in diabetes self-management. However, it remains a challenging
task in daily life. GoCARB is a computer
vision-based smartphone application
designed to estimate meal’s CHO content
h with an error less than ± 20 grams/meal
and minimum user interaction.
Methods: The GoCARB prototype was
developed based on the assumptions that
the plate is circular and shallow and the
food items in the plate are not occluded.
In a typical scenario, the user places a
reference object (e. g. credit card) next
to the plate and acquires two images
using a smartphone’s camera. Then, the
different food items on the plate are
segmented and recognized while their
3D shape is reconstructed. Based on the
shape, the segmentation results and the
reference object, the volume of each item
is estimated. Finally, the CHO content is
calculated by combining the food type
with its volume, and using nutritional
databases. GoCARB’s validation
involved a three-step procedure:
i) testing in a laboratory setup with
24 dishes, ii) pre-clinical study involving
19 adults with T1D, and iii) randomized,
prospective, single-center, two-period,
with cross-over after one week clinical
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OP 2
Impaired glucose tolerance in mice
with β-cell-specific deletion of PKBα
M. G. Dietrich1,2, R. A. Zuellig1, F. C. Lucchini3,
S. Wueest3, M. Niessen1,2, D. Konrad3, G. A. Spinas1,2,
O. Tschopp1,2
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Background/Introduction: Protein
kinase B (PKB)/Akt is considered a key
target downstream of insulin receptor
substrate 2 (IRS2) in the regulation
of pancreatic β-cell mass. There exist
three isoforms of PKB, i. e. PKBα/Akt1,
PKBβ/Akt2, and PKBγ/Akt3, which are
all expressed in pancreatic β-cells. It is
however unclear, whether these isoforms
exert differential effects with regard to
functional β-cell mass. The aim of this
study was to investigate in mice the
effect of β-cell specific deletion of PKBα
(βpkbαKO) on glucose homeostasis,
β-cell function and β-cell mass.
Methods: Mice were rendered insulin
resistant by feeding a high-fat diet (HFD)
and characterized metabolically by intraperitoneal glucose insulin tolerance
tests (ipGTT) and hyperglycemic clamps.
In addition, glucose-stimulated insulin
secretion (GSIS) was assessed in isolated
islets and islet morphology was studied
in pancreatic tissue sections.
Results: Western blot analysis showed
that PKBα was normally expressed in
control mice, but absent in β-cells from
βpkbαKO mice. Under normal chow diet
male βpkbαKO mice exhibited reduced
glucose tolerance with significantly
increased AUC (+ 22.6 % ± 6.5 %;
p ≤ 0.05) in adult live, i. e. at the age
of 26 weeks. HFD accelerated the
onset of impaired glucose tolerance
with significantly increased AUC
(+10.06 % ± 3.6 %; p ≤ 0.05) already
at age of 12 weeks (6 weeks on HFD).
Plasma insulin levels during GTT and
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hyperglycemic clamps were reduced
in HFD-fed βpkbαKO mice. However,
GSIS was increased in islets from chow
fed but decreased in islets from HFD-fed
βpkbαKO mice. Preliminary analyses of
pancreas morphology from 28 weeks
old mice revealed a 50 % decrease of
β-cell area in βpkbαKO mice under
chow and HFD as compared to control
littermates.
Conclusion: Thus, this study shows for
the first time that β-cell specific loss
of PKBα results in impaired glucose
tolerance, potentially due to reduced
β-cell mass. Whether the reduced β-cell
mass in adulthood is the result of islet
loss or of failure to form new islets, or
even caused by impaired embryonic
development is currently under
investigation.

OP 3

5) Catholic Hospital Bochum, St. Josef Hospital,
Bochum, Germany
6) Centre Hospitalier de Luxembourg,
Luxembourg
7) Hospital Klagenfurth at Wörthersee, Klagenfurt,
Austria
8) Bern University Hospital “Inselspital”, Bern,
Switzerland

Background/Introduction: Data on
therapy options in real-life patient care
are important to monitor trends in
diabetes therapy as well as adherence
to current guidelines together with
short-term and long-term outcome.
Increasing use of diabetes technology,
including insulin pumps and continuous
glucose monitoring, is one of the most
dynamic trends in type 1 diabetes
management during recent years. We
investigated age differences in the use
of insulin pumps since the year 2000.
Methods: The DPV registry is one of
the largest ressources available on care
and outcome of diabetes in Germany
and Austria, including both pediatric
and adult patients, recently centers
from Luxemburg (pediatrics) and
Switzerland (internal medicine). In
total, the registry includes 3.7 million
patient visits from 454 645 patients
with diabetes. This abstract focusses
on type 1 diabetes, with 2 167 530
visits from 108 052 patients. Use of
insulin pumps was evaluated by year
of treatment and age group. A total
of 445 specialized diabetes centers
contributed data (258 pediatric,
187 internal medicine). SAS 9.4 was
used for data analysis.
Results: In total, 31 188 patients with
type 1 diabetes using insulin pumps
are included in the DPV registry.
In adult patients (age > 18 years),
pump use increased from 24.1 %
in the year 2000 to 36.2 % in 2015.
In adolescents (12 – 18 years), it was
even more pronounced (2000: 5.8 %,
2015: 41.6 %). School age patients
(6 – 12 years) displayed an increase
from 1.1 % of pump use in 2000 up
to 53.9 % in 2015. The most striking
pattern was observed in preschool
children (< 6 years of age): 0.8 % used
insulin pumps in 2000, increasing up to
83.1 % in 2015.
Conclusion: The use of CSII increased in
all age groups, however there was a clear
age difference with later adoption of
insulin pumps, but more rapid increase
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Response to SGLT-2 inhibitor may
be altered in HNF1A-MODY
J. Hohendorff, M. Szopa, J. Skupien, T. Klupa,
M. T. Malecki

Background/Introduction: MODY
accounts for 1 – 5 % of all diabetes
cases and most of them are HNF1Aand GCK-MODY. Dietary intervention
is generally sufficient to maintain good
glycemic control in subjects with GCK
gene mutation. HNF1A gene mutations
affect insulin secretion to a greater
extent. For patients with genetically
confirmed HNF1A-MODY sulfonylurea
therapy should be considered as the
first-line treatment. It was shown that
HNF1A controls SGLT2 (sodiumglucose co-transporter 2) expression
which results in increased glycosuria
in HNF1A-MODY patients. Therefore,
response to SGLT2 inhibitors in
H NF1A-MODY patients may be

altered. In this pilot study, we aimed
to assess differences in response
to a single morning application of
10 mg dapagliflozin in HNF1A- and
GCK-MODY patients.
Methods: A total of 21 patients
were included in the study: 11
with GCK-
M ODY and 10 with
HNF1A-MODY. Dapagliflozin was
added to patients’ current treatment
regimens – all GCK-MODY subjects were
on diet only, whereas HNF1A-MODY
250

patients were on diet (1), SU (6), SU
combined with metformin (2) and SU
combined with 3 U/d of insulin (1).
Fasting plasma glucose (FPG), urine
glucose concentration and urinary
glucose-to-creatinine ratio (GCR)
were measured in the morning of the
administration day and the day after.
Additionally, patients were asked to
perform self-monitoring of blood
glucose twice – on the administration
day and the day before.
Results: There were no differences in
mean HbA1c (6.25; 6.06 %) nor BMI
(23.1; 24.6 kg/m2) between the groups.
GCK-MODY patients had higher
mean FPG (6.81 vs. 5.66 mmol/l,
p = 0.0137). Mean reduction in FPG
after dapagliflozin administration
was 0,63 in GCK-MODY, whereas
in 
H NF1A-MODY patients was
0.24 mmol/l (p = 0.2367). This could
suggest altered response to SGLT2
inhibitors in HNF1A-MODY due to
impaired SGLT2 function. Moreover,
we found a difference in median
increment in GCR after SGLT2 inhibitor
administration between GCK-MODY
and HNF1A-MODY patients (24.5
vs.14.0, p = 0.0447).
Conclusion: To summarize, SGLT2
inhibitors seem to be less efficient in
HNF1A-MODY than in GCK-MODY.
This finding requires further studies.
Financial support: The study was
supported by an EFSD New Horizons
Programme award.
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Differential use of insulin pumps
in patients with type 1 diabetes
of different age groups: analysis
of the DPV (Diabetes Prospective
Follow-up) initiative with centers
from Germany, Austria, Luxemburg
and Switzerland
R. W. Holl1, B. Bohn1, B. Heidtmann2, S. E. Hofer3,
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in this therapy for younger children.
Today, the vast majority of toddlers
uses insulin pumps. Population-based
registries, documenting the process and
outcome of diabetes care, are a valuable
tool to monitor longitudinal trends in
real-life patient care.

OP 5
Type II muscle fibres have an
increased potential for reactive
oxygen species production
D. Pesta1, T. Jelenik1, M. Roden1
1) Institute for Clinical Diabetology, Heinrich-Heine
University Düsseldorf, German Diabetes Center,
Düsseldorf, Germany

Background/Introduction: Increased
reactive oxygen species (ROS)
production in skeletal muscle has been
associated with the development of
insulin resistance and type 2 diabetes
(T2D). Preliminary evidence suggests
that fast-twitch type II fibres may
possess a higher potential for ROS
production than slow-twitch type I
fibers. First-degree relatives of patients
with T2D have ~ 30 % increased number
of type II muscle fibres. Therefore, the
connection between oxidative stress,
impaired mitochondrial function, and
insulin resistance warrants further
investigation.
Methods: Site-specific ROS production
of three main sites (CIQ, CIIF, CIIIQo)
was assessed by superoxide Amplex Red
fluorescence assay in two muscles with
a different fibre spectrum from slow
to fast (soleus, white gastrocnemius)
in wildtype mice (C57BL/6J).
Mitochondrial content was determined
by citrate synthase activity (CSA).
Results: We found that ROS production
per wet weight was higher in soleus
than in white gastrocnemius at CIQ
with a trend at CIIF and no difference
at CIIIQo. When ROS production was
normalized for mitochondrial content,
ROS production at CIQ was 50 %
higher in white gastrocnemius than in
soleus with a similar strong trend at
CIIIQo and no difference at CIIF.
Conclusion: Our results suggest
intrinsic differences in the potential
for ROS production between fast- and
slow-twitch muscle fibres which are
independent of mitochondrial content.

P 1
Clinical outcomes in Asian and
non-Asian people with type 2
diabetes initiating insulin glargine
100 Units/ml (Gla-100) therapy:
results of a pooled analysis from
16 RCTs
J. C. N. Chan1, P. Bunnag2, S. P. Chan3, I. Thiele
Isip Tan4, S.-T. Tsai5, L. Gao6, W. Landgraf7
1) The Chinese University of Hong Kong, Hong
Kong Special Administrative Region, People’s
Republic of China
2) Ramathibodi Hospital, Mahidol University,
Bangkok, Thailand
3) University of Malaya Medical Centre, Kuala
Lumpur, Malaysia
4) University of the Philippines, Manila, Philippines
5) Cheng Hsin General Hospital, Taipei, Taiwan
6) Analysta Inc., Somerset, NJ, USA
7) Sanofi, Frankfurt, Germany

lower BMI at diagnosis in Asians vs.
non-Asians.
Methods: This patient-level analysis
compared outcomes in Asians and
non-Asians with T2DM from 16 RCTs
(target FPG ≤ 100 mg/dl, ≥ 24-week
duration) adding Gla-100 to OADs.
Data from Asians and non-Asians were
compared overall and by concomitant
metformin (MET) plus sulphonylurea
(SU) therapy at baseline and week 24.
Results: Of 3 586 study participants, 235
were Asian. Among OADs, MET + SU
was the most common co-treatment
with Gla-100. Outcomes at week 24
for overall and MET + SU subgroups
are shown in the Table. Asians were
younger, had a lower BMI and FPG, but
similar baseline HbA1c vs. non-Asians.
Asians had a statistically significant
higher adjusted mean HbA1c at week 24
and were less likely to achieve target
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Background/Introduction: Type 2
diabetes (T2DM) is an epidemic
disease in Asia, with a younger age and

Gla-100 Overall
Asian
Non-Asian
(n = 235)
(n = 3 351)

P
Value

Age, years

53.7 (9.0)

57.9 (9.7)

< 0.001

54.1 (8.8)

58.5 (9.1)

< 0.001

Diabetes duration,
years

8.9 (6.0)

8.9 (6.2)

0.92

9.6 (4.8)

9.4 (6.3)

0.74

Parameter (SD)

Gla-100 + MET + SU
Asian
Non-Asian
P
(n = 111)
(n = 1 513)
Value

Baseline:

Weight, kg

70.4 (12.6)

87.3 (18.1)

< 0.001

70.1 (13.2)

88.6 (17.0)

< 0.001

BMI, kg/m2

27.1 (3.9)

30.8 (5.3)

< 0.001

27.3 (4.3)

31.2 (4.9)

< 0.001

HbA1c, %

8.6 (1.0)

8.7 (1.1)

0.08

8.4 (0.9)

8.6 (1.0)

0.04

FPG, mg/dl

Insulin dose, U/kg

169 (46)

194 (55)

< 0.001

160 (38)

189 (52)

< 0.001

0.18 (0.04)

0.16 (0.08)

< 0.001

0.17 (0.04)

0.14 (0.05)

< 0.001

7.42 (0.06)

7.16 (0.02)

< 0.001

7.16 (0.08)

7.07 (0.02)

0.27

Week 24 endpoints:
Adjusted HbA1c, %

Adjusted HbA1c
change from
baseline

−1.30 (0.06) −1.55 (0.02) < 0.001 −1.41 (0.08) −1.50 (0.02)

HbA1c ≤ 7.0 %,
n (%)

90 (41.9)

1605 (50.7) < 0.001

0.27

44 (43.1)

783 (53.8)

0.14

Adjusted FPG
change from
baseline, mg/dl

−78.1 (2.6)

−75.2 (0.7)

0.27

−74.4 (3.7)

−68.3 (0.9)

0.11

FPG ≤ 100 mg/dl,
n (%)

101 (47.6)

1076 (34.0)

0.21

44 (44.9)

468 (32.5)

0.37

Adjusted hypoglyc
aemia a, events per
patient-year

4.3 (0.6)

5.5 (0.2)

0.09

6.5 (1.1)

7.4 (0.3)

0.45

Adjusted weight
change from
baseline, kg

1.3 (0.2)

1.9 (0.1)

0.01

1.4 (0.3)

1.8 (0.1)

0.25

Adjusted insulin
dose, U/kg

0.47 (0.02)

0.45 (0.00)

0.16

0.36 (0.02)

0.41 (0.01)

0.045

Data presented represent mean (SD) for baseline and adjusted mean (SE) for week 24 endpoint, except for
items n (%).
a
Overall hypoglycaemia defined as PG < 70 mg/dl or third-party assistance required.

P 1, Tab.: Clinical Outcomes in Asian and non-Asian people with T2D initiating Gla-100 t herapy.
www.diabetologie-online.de
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HbA1c < 7.0 %, but more Asians had
FPG ≤ 100 mg/dl compared with
non-Asians. Final Gla-100 doses and
hypoglycaemia event rates were similar
in Asians and non-Asians. Lower weight
gain was observed in Asians (P = 0.01).
The results of the MET + SU subgroup
reflected those of the overall population.
Conclusion: This post-hoc analysis
suggests that at similar Gla-100 doses and
hypoglycaemia frequency, HbA1c control
in Asian T2DM patients appears poorer
compared with non-Asian patients,
despite better FPG control. More studies
are needed to explore potential differences
in treatment responses between Asian and
non-Asian T2DM patients.
Study supported by Sanofi

Patient characteristics and clinical
outcomes associated with
hypoglycaemia frequency during
titration of insulin glargine
100 units/ml (Gla-100) in people
with type 2 diabetes (T2D)

B. M. Frier1, D. Owens2, M. Zhang3, M. Vincent4,
G. B. Bolli5, W. Landgraf6
1) The Queen’s Medical Research Institute,
University of Edinburgh, Edinburgh, UK
2) Swansea University, College of Medicine,
Swansea, UK
3) TechData Service Company LLC, King of Prussia,
PA, USA
4) Sanofi, Paris, France
5) University of Perugia School of Medicine,
Perugia, Italy
6) Sanofi, Frankfurt, Germany

Background/Introduction: Hypoglyc
aemia during insulin initiation and intensification can be a barrier to dose optimization and achievement of glycaemic
control targets.
Methods: This post-hoc subject-level
analysis examined standardized data
from 16 RCTs (FPG target ≤ 100 mg/dl,
≥ 24 weeks duration) adding Gla-100
to OADs in insulin-naive people with
T2D. The impact was studied of overall
hypoglycaemia frequency (confirmed
PG < 70 mg/dl or assistance required,
stratified according to 0, 1 – 3, 4 – 6, or
> 6 events during titration from weeks
252

Parameter
Duration of diabetes, years

8.6 (6.0)

9.5 (6.4)

10.2 (6.5)

9.9 (7.4)

Baseline body weight, kg

87.7 (18.5)

83.3 (17.4)

77.4 (14.6)

77.8 (15.1)

Baseline BMI, kg/m2

31.0 (5.3)

29.6 (4.9)

28.3 (4.5)

28.4 (4.5)

Baseline FPG, mg/dl

194 (54)

187 (52)

186 (64)

184 (55)
8.5 (0.9)

Baseline HbA1c, %

8.8 (1.1)

8.6 (1.0)

8.5 (1.0)

Baseline insulin dose, U/kg

0.2 (0.1)

0.2 (0.1)

0.2 (0.1)

0.2 (0.1)

Week 24 HbA1c, % *

7.2 (1.04)

7.0 (0.95)

7.1 (0.87)

7.0 (0.91)

HbA1c change from BL to
week 24, % *

−1.5 (1.2)

−1.5 (1.1)

−1.4 (1.0)

−1.5 (1.0)

0.31 (0.26)

0.20 (0.19)

0.12 (0.16)

0.07 (0.14)

Insulin dose change from BL to
week 24, U/kg †

m

*
0: n = 2 486; 1 – 3: n = 718; 4 – 6: n = 152; > 6: n = 91; †0: n = 2 573; 1 – 3: n = 732; 4 – 6: n = 152; > 6: n = 92;
data presented represent mean (SD); SD: standard deviation, BL: baseline

P 2, Tab.: Patient characteristics stratified by frequency of hypoglycaemic events during
Gla-100 titration.
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Data were presented at ADA 2016,
Saturday, June 10 – 14, 2016, New
Orleans, Louisiana

P 2

Frequency of hypoglycaemic events during titration
(Week 0 – 8)
0
1–3
4–6
>6
n = 2 573
n = 732
n = 152
n = 92

0 – 8) on glycaemic outcomes and insulin
dose at week 24.
Results: Data from 3 549 participants
were analyzed. Group size declined as
hypoglycaemia frequency increased but
mean age was similar (58 years) across
all groups. Those with > 4 hypoglycaemic
events during titration had the lowest
baseline body weight, FPG, and HbA1c,
and longer diabetes duration (Table).
In contrast, those experiencing less
hypoglycaemia (≤ 3 events) had higher
BMI, FPG and HbA1c at onset with a
greater change in insulin dose from
baseline to week 24.
Conclusion: Lower hypoglycaemia
incidence occurs during insulin
titration in people with T2D with
a greater insulin resistance (higher
insulin dose requirement and smaller
HbA1c reduction), in contrast to people
experiencing more hypoglycaemia
during titration with greater HbA1c
reduction.
Study supported by Sanofi

Data were presented at ADA 2016,
Saturday, June 10 – 14, 2016, New
Orleans, Louisiana

P 3
Effect of glucose lowering
treatment on lipid profile in people
with type 2 diabetes (T2DM):
relationship to lipid lowering
therapy
www.diabetologie-online.de

M. Hanefeld1,2, L. Traylor3, L. Gao4, M. Vincent5,
W. Landgraf6
1) Study Center Professor Hanefeld,
GWT TU-Dresden GmbH, Dresden, Germany
2) Medical Clinic III, Universitätsklinikum
“Carl Gustav Carus”, Dresden, Germany
3) Sanofi US, Inc., Bridgewater, NJ, USA
4) Analysta Inc., Somerset, NJ, USA
5) Sanofi, Paris, France
6) Sanofi, Frankfurt, Germany

Background/Introduction: Dyslipid
aemia is a major risk factor for cardiovascular disease (CVD), being the major
cause of mortality in T2DM.
Methods: This post-hoc patient-level
analysis included data from 11 RCTs
(target FPG ≤ 100 mg/dl, ≥ 24 week
duration) conducted with insulin glargine
100 units/ml (Gla-100) vs. comparator
antihyperglycaemic drugs from 1999
to 2008. The effects of pooled glucose
lowering therapy (GLT) on lipid status at
baseline and 24 weeks were examined in
patients with diagnosed CVD at BL and
receiving lipid lowering therapy (LLT)
at discretion of physicians, patients with
CVD not receiving LLT and control
people without CVD, not receiving LLT.
Results: Only 41 % (n = 1 940) of
all T2DM study participants ± CVD
(n = 4 768) were treated with LLT
despite being considered at high CV
risk and 2 828 did not receive LLT.
LLT included statins (88 %), fibrates
(11 %), and others (10 %). 97 % (with
LLT) and 63 % (without LLT) had CVD
at study entry with LDL cholesterol,
non HDL cholesterol, triglycerides
Diabetes, Stoffwechsel und Herz, Band 25, 4/2016
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(TG) levels above lipid targets recommendations at baseline and week 24,
whatever LLT (Table). After 24 weeks
of GLT, non HDL cholesterol and TG
slightly improved; LDL cholesterol,
HDL cholesterol levels remained
almost unchanged, irrespective of LLT
use. Importantly, only 51 % of those
with T2DM and CVD received LLT as
recommended (AHA/ADA 2015).
Conclusion: Our data suggest modest
improvement on non HDL cholesterol,
TG levels with GLT in T2DM study

3) Institute for Biometrics and Epidemiology,
German Diabetes Center, Leibniz Center for
Diabetes Research at Heinrich Heine University
Düsseldorf, Düsseldorf, Germany
4) Department of Endocrinology and Diabetology,
Medical Faculty, Heinrich Heine University
Düsseldorf, Düsseldorf, Germany
#) M. R. and D. Z. contributed equally to this work

Background/Introduction: Cardiovascular autonomic neuropathy is a common
but underestimated diabetes-related
disorder. Associations between cardiovascular autonomic dysfunction and subclinical inflammation, both risk factors

Lipid-lowering therapy during trial

Glucose lowering
treatment

Diagnosed with CVD at baseline
(n = 1 787)

Without CVD diagnosis at baseline
(n = 1 041)

Gla-100: 51 %, other insulins: 16 %,
NPH: 14 %, OADs: 19 %

Gla-100: 53 %, other insulins: 10 %,
NPH: 17 %, OADs: 20 %

Gla-100: 54 %, other insulins: 7 %,
NPH: 24 %, OADs: 15 %

HbA1c, %
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Change from
baseline to week 24

Baseline

Change from
baseline to week 24

Baseline

Change from
baseline to week 24

8.7 (1.02)

−1.4 (1.13)

8.8 (1.05)

−1.5 (1.19)

9.0 (1.09)

−1.6 (1.24)

142.85 (48.42)

−9.10 (39.67)

159.78 (41.92)

−5.20 (29.57)

151.04 (50.31)

−3.85 (43.34)

99.94 (37.05)

−0.98 (30.48)

120.83 (36.39)

1.51 (27.42)

116.31 (32.96)

0.51 (25.96)

LDL-C, mg/dl
HDL-C, mg/dl
Triglycerides, mg/dl

No lipid-lowering therapy during trial

Diagnosed with CVD at baseline
(n = 1 885)

Baseline

Non-HDL-C, mg/dl

of total and high-molecular-weight
adiponectin showed associations with
very-low-frequency power, an indicator
of reduced sympathetic activity
(P ≤ 0.014). Higher levels of soluble
intercellular adhesion molecule-1 were
associated with indicators of both
lower vagal (P = 0.025) and sympathetic
(P = 0.008) tone, soluble E-selectin
with one indicator of lower vagal
activity (P = 0.047). Serum C-reactive
protein and IL-6 were also related to
cardiac autonomic dysfunction, but

43.83 (11.42)

0.32 (7.17)

45.69 (13.30)

0.56 (10.12)

45.27 (13.08)

0.36 (10.58)

241.40 (247.69)

−51.20 (220.81)

210.99 (163.16)

−38.84 (141.93)

181.51 (129.15)

−25.83 (106.05)

C-Peptide (nmol/l)

1.19 (0.60)

1.15 (0.59)

1.00 (0.60)

Data represent mean (SD); HDL-C: high-density lipoprotein cholesterol, LDL-C: low-density lipoprotein cholesterol;
p < 0.05 between patients treated with lipid lowering therapy vs. not treated for HbA1c and all lipid parameters at baseline and change to week 24, except for triglycerides
which was significant (p < 0.05) at baseline only

P 3, Tab.: Effect of glucose lowering treatment on lipid profile in people with type 2 diabetes.

participants with CVD and the need
to treat people with T2DM optimally
with LLT according to current recommendations.
Study supported by Sanofi

Data were presented at ADA 2016,
Saturday, June 10 – 14, 2016, New
Orleans, Louisiana

P 4
Biomarkers of subclinical
inflammation are associated with
cardiac autonomic dysfunction in
recent-onset type 2 but not type 1
diabetes
C. Herder1,2, I. Schamarek1,2, B. Nowotny1,2,
M. Carstensen-Kirberg1,2, K. Straßburger2,3,
P. Nowotny1,2, J. Kannenberg1,2, A. Strom1,2,
S. Püttgen1,2, K. Müssig1,2,4, J. Szendroedi1,2,4,
M. Roden1,2,4,#, D. Ziegler1,2,4,# for the GDS Group
1) Institute for Clinical Diabetology, German
Diabetes Center, Leibniz Center for Diabetes
Research at Heinrich Heine University Düsseldorf,
Düsseldorf, Germany
2) German Center for Diabetes Research (DZD),
München-Neuherberg, Germany
Diabetes, Stoffwechsel und Herz, Band 25, 4/2016

of diabetic comorbidities and mortality, have been proposed in non-diabetic
populations, while data for type 1 and
type 2 diabetes are conflicting. Our aim
was to investigate associations between
inflammation-related biomarkers and
cardiac autonomic dysfunction in recently diagnosed diabetes patients.
Methods: We characterised the
associations between seven biomarkers
of subclinical inflammation and
cardiac autonomic dysfunction based
on heart rate variability (HRV) and
cardiovascular autonomic reflex
tests (CARTs) in 161 individuals
with type 1 and 352 individuals with
type 2 diabetes (time since diagnosis
of diabetes < 1 year). Analyses were
adjusted for age, sex, anthropometric,
metabolic and lifestyle factors,
medication and cardiovascular
comorbidities.
Results: In individuals with type 2
diabetes, higher serum interleukin
(IL)-18 was associated with lower
vagal activity (P ≤ 0.015 for association
with CARTs), whereas higher levels

www.diabetologie-online.de

these associations were explained by
confounding factors. No consistent
associations were found in individuals
with type 1 diabetes.
Conclusion: Biomarkers of inflammation
were differentially associated with
diminished cardiac autonomic
dysfunction as early as in recent-onset
type 2 but not type 1 diabetes.

P 5
Online adaptive models for
personalized prediction of glucose
profile in individuals with type 1
diabetes
M. Jankovic1,2, S. Mosimann1, L. Bally3, C. Stettler3,
S. Mougiakakou1,3
1) ARTORG Center for Biomedical Engineering
Research, University of Bern, Switzerland
2) Department of Emergency Medicine, Bern
University Hospital “Inselspital”, Switzerland
3) Department of Endocrinology, Diabetes and
Clinical Nutrition, Bern University Hospital
“Inselspital”, Switzerland

Background/Introduction: The use of
personalized, data-driven models for the
real-time prediction of glucose profile in
253
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individuals with type 1 diabetes (T1D)
under sensor-augmented pump (SAP)
therapy is of imminence importance for
diabetes self-management. Scope of the
present research is to investigate how
to tackle issues related to the accuracy
of the glucose predictions and time-lags
(TL) between predicted and measured
signals especially in higher prediction
horizons (PHs).
Methods: Sensor glucose (G), insulin
pump (I), food intake (CHO), and
physical activity (PA) data from six
individuals with T1D under SAP
were used (age: 22 – 29 years; HbA1c:
6.83 ± 0.75 %; body mass index:
24.79 ± 4.71 kg/m2). The data provided
input to a computational framework
composed by two layers: Prediction and
correction. The prediction layer involves
two data-driven models (corrected
ARX model – cARX; Recurrent Neural
Network trained by Unscented Kalman
filter – uRNN). All models are online
adaptive and can be personalized to each
individual with T1D. The outputs of
all models are corrected by an extreme
learning machine (ELM) constituting the
correction layer. The different models
were evaluated on the basis of root mean
square error (RMSE) and TL between
predicted and real signals for PH = 15,
30 and 45 minutes.
Results: The results indicate that the use
of lifestyle information (CHO and PA)
along with data from the SAP therapy
improves the glucose predictions
especially in terms of TL and in the
case of increased PH. Furthermore,
ELM independently of the used model,
positively impacts the prediction
accuracy and reduces the TL for all the
PHs. Finally, the cARX model fed with
lifestyle and SAP data, along with an
ELM, achieved lower TL over all the
examined models and for all PHs with
mean RMSE values of 9.4 (1.52) mg/
dl and mean TL of 4.2 (2.04) min for
PH = 15 min, 19.2 (5.02) mg/dl and
10 (3.16) min for PH = 30 min and
23.4 (5.20) mg/dl and 9.2 (5.85) min
for PH = 45 min.
Conclusion: The finding of the presented
work needs to be confirmed in a larger
dataset. The best performing setup will
be integrated to a system for alarm
generation whenever a hypoglycaemic
event is predicted.

P 6
Impact of OADs on hypoglycaemia
frequency during titration with
insulin glargine 100 units/ml
(Gla-100) in type 2 diabetes (T2D)
D. Owens1, W. Landgraf2, B. M. Frier3, M. Zhang4,
M. Vincent5, G. B. Bolli6
1) Swansea University, College of Medicine,
Swansea, UK
2) Sanofi, Frankfurt, Germany
3) The Queen’s Medical Research Institute,
University of Edinburgh, Edinburgh, UK
4) TechData Service Company LLC, King of Prussia,
PA, USA
5) Sanofi, Paris, France
6) University of Perugia School of Medicine,
Perugia, Italy

insulin dose titration from weeks 0 – 8
was assessed; efficacy and insulin dose
change at week 24 were also examined.
Results: Data from 3 153 people receiving
either MET (n = 623), SU (n = 906), or
MET + SU (n = 1 624) in combination with
Gla-100 for 24 weeks were analyzed. The
concomitant OAD to which Gla-100 is
added has a differential effect on HbA1c
reduction. MET-treated subjects had the
shortest diabetes duration and highest
baseline BMI; the longest diabetes
duration and lowest BMI were seen in
the SU-only treated group (Table). In all
OAD subgroups the majority experienced
≤ 3 hypoglycaemic events during titration.
The frequency of hypoglycaemia was
inversely related to the baseline BMI
in all but the MET + SU-treated group
with > 6 events. The adjusted insulin
dose change from baseline was lowest in
those with more hypoglycaemic events,
irrespective of OAD treatment.
Conclusion: In people with T2D, OADs
co-administered with basal insulin
therapy influence efficacy outcomes and
overall hypoglycaemia risk during the
early period of insulin dose titration.

m

Background/Introduction: Hypoglyc
aemia during insulin initiation and intensification can be a barrier to dose optimization and achievement of glycemic
control targets.
Methods: This post-hoc subject-level
analysis examined standardized data
from 16 RCTs (FPG target ≤ 100 mg/dl,
≥ 24 weeks duration) adding Gla-100 to
OADs in people with T2D. The impact of
metformin (MET), sulphonylurea (SU),
or MET + SU on overall hypoglycaemia
frequency (confirmed PG < 70 mg/dl or
assistance required) stratified according
to 0, 1 – 3, 4 – 6, or > 6 events during
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Data were presented at ADA 2016,
Saturday, June 10 – 14, 2016, New
Orleans, Louisiana

Parameter

Glargine +
OAD
subgroup

Frequency of hypoglycaemic events
(PG < 70 mg/dl) during titration (week 0 – 8)
0
1−3
4−6
>6

Number of people,
N (%)

MET
MET + SU
SU

535 (85.9)
1 047 (64.5)
683 (75.4)

75 (12.0)
421 (25.9)
168 (18.5)

6 (1.0)
100 (6.2)
35 (3.9)

7 (1.1)
56 (3.4)
20 (2.2)

Duration of diabetes, years

MET
MET + SU
SU

6.9 (5.3)
9.2 (6.0)
9.5 (6.6)

9.1 (6.9)
9.8 (6.3)
9.6 (6.8)

11.4 (8.8)
10.0 (6.4)
10.2 ( 6.6)

11.5 (6.9)
10.6 (8.4)
8.0 (5.2)

Baseline BMI,
kg/m2

MET
MET + SU
SU

31.8 ( 5.7)
31.4 (5.0)
29.6 (5.2)

29.3 (4.9)
30.4 (4.8)
27.7 (4.6)

27.6 (5.0)
28.7 (4.4)
27.0 (3.9)

26.0 (4.4)
29.7 (4.5)
25.9 (4.1)

Baseline FPG,
mg/dl

MET
MET + SU
SU

187 (54)
192 (52)
202 (57)

177 (53)
180 (48)
206 (58)

152 (28)
176 (63)
222 (66)

178 (49)
163 (41)
242 (59)

Baseline HbA1c, %

MET
MET + SU
SU

8.7 (1.1)
8.7 (1.0)
9.0 (1.1)

8.4 (1.0)
8.4 (0.9)
8.9 (1.0)

8.5 (0.8)
8.4 (0.9)
9.1 (1.1)

9.0 (1.0)
8.2 (0.8)
9.3 (0.7)

HbA1c change
from baseline to
week 24, %

MET
MET + SU
SU

−1.7 (1.2)
−1.5 (1.1)
−1.4 (1.2)

−1.6 (1.3)
−1.5 (1.0)
−1.5 ( 1.3)

−1.1 (1.0)
−1.4 (1.0)
−1.6 (1.2)

−1.4 (1.5)
−1.4 (0.8)
−2.1 (1.1)

Insulin dose change
from baseline to
week 24, U/kg

MET
MET + SU
SU

0.37 (0.28)
0.31 (0.26)
0.26 (0.22)

0.20 (0.19)
0.20 (0.19)
0.16 (0.19)

0.08 (0.06)
0.16 (0.15)
0.02 (0.15)

0.07 (0.09)
0.08 (0.13)
-0.01 (0.17)

Data presented represent mean (SD) unless otherwise specified; SD; standard deviation, SE: standard error

P 6, Tab.: Patient characteristics stratified by frequency of hypoglycaemic events and concomitant OAD during Gla-100 titration.
www.diabetologie-online.de
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Comparable effects of high-intensity
interval training and detraining on
physical capacity and pulmonary
function in obese glucose-tolerant
persons and patients with type 2
diabetes
M. Röhling1,2, M. Apostolopoulou1,2, S. Gancheva1,2,
A. Bierwagen1,2, J. Lundboom1,2, K. Strassburger2,3,
J. Szendrödi1,2,4, P. Nawroth5, K. Müssig1,2,4,
M. Roden1,2,4
1) Institute for Clinical Diabetology, German
Diabetes Center at Heinrich Heine University,
Leibniz Institute for Diabetes Research,
Düsseldorf, Germany
2) German Center for Diabetes Research (DZD),
München-Neuherberg, Germany
3) Institute for Biometrics and Epidemiology,
German Diabetes Center at Heinrich Heine
University, Leibniz Institute for Diabetes Research,
Düsseldorf, Germany
4) Department of Endocrinology and Diabetology,
Medical Faculty, Heinrich Heine University,
Düsseldorf, Germany
5) Department of Medicine, University Hospital,
Heidelberg, Germany

Results: Compared to CON, patients
with T2D showed no difference in
parameters of physical capacity (e. g.
VO2max or Wattmax) and lung function
(e. g. FEV1 or FVC) at baseline, except for
a reduced VE (P < 0.05). After 12 weeks
of HIIT, patients with T2D increased
their lung function (FVC (+0.47 ± 0.36 l),
FEV1 (+0.27 ± 0.19 l), VE (+19 ± 17 l/min)
and BF (+8 ± 6/min), all P < 0.01) and
physical capacity (VO2max (+4.4 ± 1.8 ml/
min/kg), Wattmax (+35 ± 11 W) and CO
(+2.5 ± 2.5 ml/beat), all P < 0.01), but
showed no altered training response
compared to CON. Four weeks of
training pause showed no difference
of detraining effect in parameters of
physical capacity and lung function
between CON and patients with T2D.
Conclusion: In conclusion, 12-weeks
HIIT improves physical and pulmonary
performance in T2D and these changes
show no difference compared to CON,
even after 4 weeks of detraining.

previous fasting PG (FPG) ≥ 7 mM or
insulin treatment, or on corticoste
roids) and a control group of healthy
subjects underwent an oGTT, and the
insulinogenic index (IGI) was calculated
as proposed by Wareham. Whole body
and especially adipose tissue insulin
sensitivity was estimated by calculating
insulin resistance/sensitivity indices as
proposed by Matthews (HOMA1-IR),
Matsuda and DeFronzo (ISIcomp) and by
Belfiore (ISIfat). ADN and its HMW form
were measured by EIA, insulin by RIA,
and FFA by a colorimetric assay. Data
are expressed as mean ± SD.
Results: oGTT was performed in 47 CF
patients (22 male; age 26 ± 9 y) and 34
controls (19 male; age 31 ± 10 y). CF
patients had lower BMI (18.6 ± 3.5 kg/
m2) than the controls (23.5 ± 4.4 kg/
m2). FPG, HOMA1-IR and ISIcomp were
similar in patients and in controls. IGI
was lower and the 2hPG was higher in
CF patients than in controls (18.6 ± 12.3
vs. 62.2 ± 39.2 pM/mM; 10.1 ± 4.5 vs.
6.0 ± 1.3 mM). During oGTT, FFA
decreased from 0.59 ± 0.32 (fasting) to
0.13 ± 0.09 mM (after 2 h) in CF patients
and from 0.60 ± 0.44 to 0.12 ± 0.10 mM
in controls. ISIfat was 1.04 ± 0.27 in CF
patients and 1.00 ± 0.34 in controls.
Total (and especially HMW-)ADN was
higher in CF patients than in controls
(10.4 ± 3.8 vs. 7.9 ± 3.5 mg/l; HMW%
of total, 51±10 vs. 38±11). There was a
positive correlation of total adiponectin
and its HMW form (p < 0.0001).
Conclusion: ADN (particularly
HMW-ADN) levels are higher in CF
patients than in controls. Despite
markedly impaired insulin secretion,
FFA were suppressed to a similar extent
in CF patients as in the controls. Residual
insulin (in the face of apparently normal
insulin sensitivity and in the context of
increased energy expenditure) appears
to be sufficient for maintaining FFA
homeostasis in patients with CF.
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Background/Introduction: Observa
tional studies have shown that type 2
d iabetes (T2D) is associated with

reduced pulmonary function. Moreover,
interventional studies have shown that
exercise can improve lung function in
patients with T2D. The present study
tests the hypothesis that low-volume
high-intensity interval training (HIIT),
as an effective and time-efficient alterna
tive to conventional exercise programs,
improves physical capacity and pulmo
nary performance in T2D.
Methods: Twelve sedentary male
volunteers with T2D (age: 57 ± 5 years,
body mass index (BMI): 31.6 ± 2.2 kg/
m 2 , known diabetes duration:
6 ± 2 years, HbA1c: 55.0 ± 10.5 mmol/
mol) and 5 sedentary male glu
cose-tolerant controls (CON) (age:
55 ± 2 years, BMI: 30.7 ± 2.3 kg/
m 2, HbA 1c: 36.0 ± 2.4 mmol/mol)
underwent a 12-week HIIT using
bicycle ergometers with a subsequent
4-weeks detraining period. Both groups
did not differ in age, sex and BMI.
Physical capacity was assessed from
oxygen consumption at maximum
(VO2max), peak oxygen pulse (CO) and
maximum performance (Wattmax). Lung
function was assessed by determining
forced vital capacity (FVC), forced
expiratory volume in one second
(FEV1), maximum ventilation (VE),
and breathing frequency (BF).
Diabetes, Stoffwechsel und Herz, Band 25, 4/2016
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In conclusion, 12-weeks HIIT
improves physical and pulmonary
performance in T2D and these
changes show no difference
compared to CON, even after
4 weeks of detraining

M. A. Schnyder1, O. Tschopp1, C. Zwimpfer1,
M. Faulenbach1, P. Wiesli1, M. Hofer2, A. Boehler2,
C. Benden2, C. Schmid1
1) Clinic for Endocrinology, Diabetes and Clinical
Nutrition, University Hospital, Zurich, Switzerland
2) Clinic for Pulmonary Medicine, University
Hospital, Zurich, Switzerland

Background/Introduction: Wasting is
associated with increased adiponectin
(ADN), an anti-inflammatory, in
sulin-sensitizing adipokine. Cystic
fibrosis (CF) is a multi-organ disease
characterized by inflammation, wasting
and impaired insulin production. We
assessed ADN and its high molecular
weight (HMW) multimer form, and we
measured venous plasma glucose (PG),
serum insulin and free fatty acids (FFA)
during an oral glucose tolerance test
(oGTT) in patients with CF suffering
from end stage lung disease.
Methods: Over 10 years, consecutive
CF patients were included and had
evaluation with regard to lung trans
plantation. Patients (unless known for
www.diabetologie-online.de
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