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1

CSII IN TYPE 2 DIABETES: EVOLUTION OR
REVOLUTION?

Y. Reznik’

!Endocrinology and Diabetes, Caen University Hospital,
Caen, France

The use of external pumps in patients with type 2 diabetes is a
much more recent practice than for type 1 diabetes. In only a few
countries, continuous subcutaneous insulin infusion (CSII) using
an external pump is an alternative in type 2 diabetes that is
reimbursed by health authorities. Very few randomized con-
trolled studies have looked at the comparative effectiveness of
CSII versus multiple daily injections (MDI) and until recently
their results were controversial. Recent data from the random-
ized, open-label, controlled OPT2MISE trial have changed the
approach of insulin intensification when multiple daily injections
fail to reach the glycaemic targets. The study has demonstrated
that pump therapy is beneficial for a group of patients who fail to
respond to MDI after active insulin titration. Observational long
term studies have also suggested the durability of pump efficacy
in type 2 diabetes cohorts and have emphasized that complete
autonomy with the device is not a prerequisite for obtaining the
anti-hyperglycemic effect of pump therapy in these older popu-
lations. Careful selection of the good candidate is of paramount
importance since it guarantees the anti-hyperglycemic action and
the safety of pump therapy, as observed in randomized and real-
life studies. This demonstration of the safety and efficacy of pump
therapy offers a realistic treatment alternative for type 2 diabetes
and opens to patients a new way for thriving with technology and
devices aimed to prevent them from diabetes complications.

2

THE IMPACT OF NEW TECHNOLOGY IN TYPE 2
DIABETES

P. Pozzilli’

"Endocrinology & Diabetes, University Campus Bio-Medico,
Rome, Italy

Recent evidence from clinical trials indicates that technology
applied to type 2 diabetes (T2D) can indeed be very useful to
improve metabolic control in affected patients. The first study
using CSII and published by Weng in the Lancet in 2008 dem-
onstrated that the use of CSII may induce clinical remission and
protect residual beta cell function. In a recent study published in
2014 in the Lancet it was shown that in patients with poorly
controlled T2D despite using multiple daily insulin injections,

pump treatment can be considered as a safe and valuable treat-
ment option.

Intensive glucose monitoring in T2D is also useful to improve
metabolic control. In the PRISMA study published in Diabetes
Care in 2013 we aimed to evaluate the added value of intensive
self-monitoring of blood glucose (SMBG), structured in timing
and frequency, in noninsulin-treated patients with T2D. The use
of structured SMBG improves glycemic control and provides
guidance in prescribing diabetes medications in patients with
relatively well-controlled noninsulin-treated T2D.

Barriers to use technology in T2D include older age in some
patients and lack of proper patient education regarding the ad-
vantage of using technology in disease management. Diabetes
technology is therefore an example of personalized medicine,
which should be designed according to patient features and
therapeutic target. This is particularly true for the new patch
pumps, closed-loop insulin delivery systems and applications in
nanomedicine.

3
LATE COMPLICATIONS OF BARIATRIC SURGERY

w. Poriesl’z, J. Penderl'z, K. Spaniolasl’z, D. Stefanl’z,
S. Wohlgemuth™?, A. Mozer"?, M. Sippey’?, K. Hounshell’*

'Department of Surgery, Brody School of Medicine, East
Carolina University, Greenville, NC
2Sentara Comprehensive Weight Solutions, Norfolk, VA

THREE DIMENSIONAL AND FUNCTIONAL QUANTIFICATION
OF OBESITY

Background: The quantification of obesity has been limited
by the unreliability of the Body Mass Index (BMI = Kg/M2) and
the expense and X-ray exposures CT and DEXA scans. White
light scanning, a technology that constructs a three dimensional
avatar of the human body, permits, for the first time, the calcu-
lation of body surface area, volume and shape to relate these
measures to the manifestations of the metabolic syndrome. The
scans are safe and can be carried out with a patient, dressed in
underclothes, in less than a minute.

Methodology: Patients were scanned before and after bar-
iatric surgery 1) to determine the accuracy of the methodology
vs. body measurements by RN’s, 2) to follow weight loss and
body shape, 3) to assess the three dimensional shape of the lost
fat, 4) to determine whether the surgery changed the shape of
patients from “‘apple’” to “‘pear’’ and 5) to identify whether the
shapes of the patients could be correlated with expressions of the
metabolic syndrome.

Results: White light scanning 1) measures body circumfer-
ence levels more accurately than nurses with tape 2) documents
loss of adiposity following bariatric surgery in three dimensions
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3) allows three dimensional representation of lost fat (Fig. 1), 4)
documents that the body shape, i.e. ““apple” vs. “pear’’ is not
changed by bariatric surgery and 5) predicts the presence or
absence of diabetes (p < 0.07), hypertension (p < 0.0007) and
dyslipidemia (p < 0.07).

Conclusions: White light scanning offers a new, inexpensive,
rapid and safe technology to assess body shape, volume and surface
area and to examine correlations between the relationships of fat
distribution to the development of the metabolic syndrome.

4

PSYCHOLOGICAL MEASURES USED IN DIABETES
TECHNOLOGIES RESEARCH

K.D. Barnard'

'Human Development and Health, University of Southampton,
Southampton, United Kingdom

Quality of life (QoL) is widely recognized as an important
health outcome in diabetes, where the burden of self-management
is demanding. Optimal diabetes management goes beyond gly-
caemic control, with broader psychological factors having an
important role to play. As such, psychosocial assessment is cru-
cial. The devil is, of course, in the detail. What should we mea-
sure, how can we measure it, what will it tell us and how will that
inform the regulatory approvals process and best clinical prac-
tice? These are all questions that will be addressed in my talk.

In order to develop diabetes devices that are inclusive, ac-
cessible, effective, safe, and integrated into routine diabetes care
with acceptance from people with diabetes requires a clearer
view of outcomes other than glucose and key questions remain
unanswered. Regulatory and commissioning bodies such as
NICE and FDA expect psychosocial evaluation and outcomes to
support the implementation of devices into routine care. Com-
parability across clinical trials is crucial in this regard. Trans-
parent, robust, evidence-based and theory driven psychological
assessment is required alongside engineering and biomedical
evaluation. These issues will be addressed.

5
REPORTING OF GLUCOSE CONTROL METRICS
J.C. Preiser’

!Itensive Care, Erasme University Hospital, Brussels, Belgium

After one decade on intense clinical research on glycemic
control in critically ill patients hospitalized in an Intensive Care
Unit, several issues are still unanswered, including the optimal
blood glucose target range in various categories of patients and
the presence of causality between dysglycaemia and poor out-
come. New technological developments, including intravascular
or interstitial continuous glucoe monitoring and closed-loop
systems for insulin titration require an evalaution of their reli-
ability and clinical usefulness.

The answers to these issues will need an accurate and uniform
definition of the performance of glucose control, implying the
use of standard metrics.

This talk will describe the available indices of hyperglycae-
mia, hypoglycaemia and glycaemic variability that were used
and validated in ICU patients. The adoption of uniform metrics
will hopefully improve the quality of care, and will allow the
estimation of the magnitude of outcome improvement when
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blood glucose can be maintained within a narrow range. Quite
importantly, different therapeutic interventions will be un-
equivocally comparable, using a single metrics.

6

GLUCOSE CONTROL IN THE ICU USING
CONTINUOUS GLUCOSE MONITORING:
WHAT LEVEL OF MEASUREMENT ERROR
IS ACCEPTABLE?

M.E. Wilinska', R. Hovorka'

!Paediatrics, University of Cambridge, Cambridge,
United Kingdom

Safe and efficacious glucose control in the intensive care unit
(ICU) depends on accuracy and frequency of blood glucose
measurements. Accuracy standards to determine adequate de-
vices are subject of ongoing debate. At present, majority of
glucose measurements in ICU are carried out intermittently using
YSI, arterial blood gas analysers or point of care devices.
Emerging continuous glucose monitors (CGM) offer potential
benefits by providing frequent measurements, trending infor-
mation, threshold and predictive alarms. These potential benefits
need to be evaluated and documented. In this study we utilized a
validated virtual population of the critically ill to contrast the
outcomes from three established insulin titrating protocols in-
formed by either continuous or intermittent glucose measure-
ments. Results showed similar efficacy of CGM-informed and
BG-informed protocols but lower risk of hypoglycaemia using
CGM with MARD up to 10%. Type of protocol had a larger
effect on glucose outcomes than the measurement method.

7

PERIOPERATIVE GLUCOSE CONTROL IN CARDIAC
SURGERY PATIENTS: ANOTHER POSSIBILITY
TO IMPROVE THE OUTCOMES?

M. Haluzik'

!3rd Dept. of Medicine, st Faculty of Medicine and General
University Hospital, Praha, Czech Republic

During the last two decades, the treatment of hyperglycemia in
critically ill patients has become one of the most discussed topics
in the intensive medicine field. The initial data suggesting sig-
nificant benefit of normalization of blood glucose levels in all
critically ill patients using intensive intravenous insulin therapy
have been challenged or even neglected by some later studies. At
the moment, the need for glucose control in critically ill patients
is generally accepted yet the target glucose values are still the
subject of ongoing debates. Current data suggest that certain
subgroups of critically ill, in particular the cardiac surgery pa-
tients, may benefit from tight glucose control while this may not
be generally true for other groups of critically ill patients. We
have recently demonstrated that even short-term perioperative
tight glucose control in cardiac surgery patients significantly
reduced their morbidity suggesting the patophysiological im-
portance of this parameter. The morbidity reduction in our
study was primarily driven by improved morbidity in patients
without previous history of diabetes while much less benefit
could be seen in diabetics. Since increased risk of hypoglycemia
appears to be the major obstacle of tight glucose control, the
novel technological approaches including continuous glucose
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monitoring and its combination with computer-based algorithms
may help to overcome some this hurdle. Additionally, a combi-
nation of insulin with other glucose lowering medications such as
intravenously administered glucagon like peptide-1 agonists may
improve glucose control without increasing the risk of hypo-
glycemia or other significant side effects. The benefits of these
approaches need to be further tested not only in cardiac surgery
patients but also in other subgroups of critically ill.
Ackowledgements: Supported by RVO VFEN64165.

8

MARKET ACCESS OF ANTIDIABETICS IN GERMANY:
ASSESSMENT OF ANTIDIABETICS BY THE FEDERAL
JOINT COMMITTEE (G-BA)

M. Petschulies’, W. Loebker'

T Pharmaceuticals department of the G-BA, Germany

Diabetes affects several million people in Germany and is a
major contributor to the ever increasing spending in healthcare.
This talk will give an overview of the reimbursement of antidia-
betic drugs, blood glucose measurement devices and treatment
appliances in Germany and which rules and regulations apply to
them. Furthermore a brief introduction will be given to the
structure and function of the G-BA, Germany’s highest decision-
making body in the statutory health insurance system. The early
benefit assessment according to the AMNOG law (introduced in
2011) will also be presented as well as experiences with the as-
sessment of new antidiabetic drugs since 2011, assessment criteria
and some results of the G-BA assessment of new drugs. Thus far,
the G-BA determined a minor additional benefit over the appro-
priate comparator in 4 out of 14 assessments, because a reduction
of non-severe hypoglycemias was shown. As long-term data re-
garding mortality, cardiovascular morbidity and safety were not
available, several resolutions of the G-BA were time-limited.

9
DIADVISOR
E. Renard’

]Dept of Endocrinology Diabetes Nutrition, Montpellier
University Hospital, Montpellier, France

The key goal of diabetes treatment is to maintain blood glucose
(BG) at near to normal level. This is a demanding and difficult task
for the individual patient and requires extensive support from
Health Care Providers. The objective of the DIAdvisor Project,
funded by a FP7 EC Grant, was to provide a medical device
technology that minimises the diabetes-related burden to patients
and to healthcare systems by increased patient empowerment.
From a data base gathering information on glucose levels, insulin
doses, food intakes, physical activity in a large series of patients
with Type 1 or Type 2 diabetes treated by various insulin regi-
mens, algorithms were developed aiming at prediction of glucose
evolution at various horizons. Besides, a controller was connected
to the prediction algorithms in order to deliver online advices to
the patients aiming at the reduction of out-of-range glucose ex-
cursions. A wearable tablet platform was developed to collect
continuous glucose monitoring inputs, compute predicted glucose
evolution and deliver advices when needed, also serving as patient
interface with the system so that insulin doses and food intakes
could be introduced by the patient. After two iterations tested in
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patients, the DIAdvisor device was shown to be able to predict
accurately BG at 20-min horizon and to deliver safe advices to
patients with insulin-treated (basal-bolus regimen) diabetes. A fi-
nal multicentre clinical study has demonstrated that DIAdvisor use
can help patients with Type 1 diabetes under basal-bolus insulin
regimen to keep BG in target range and reduce hypoglycemia.
These results support the development of this device and its further
evaluation on longer term in outpatient conditions.

10

HYPOGLYCEMIA REDUCTION WITH CLOSED-LOOP
SYSTEMS BY AGE

H.P. Chase], D. Maahsl, P. Wadwal, B. Buckinghamz,
D. Wilsonz, T. Lyz, J. Lum‘g, P. Calhoun‘?, D. Raghinam‘?,
F. Cameron®, B.W. Bequette®’, I. Hramiak®, R. Beck’,
J.D.R.F. In Home Closed-Loop Study Group6

!'Barbara Davis Center for Diabetes, University of Colorado,
Denver, USA

?Dept of Peds Endo, Stanford, Stanford, USA

JJDRF Artificial Pancreas Project, JAEB, Tampa, USA

“Bio Statistics, Rensselaer Polytechnic Inst., Troy, USA
>Internal Medicine, St. Joseph’s Healthcare, London, Canada
°ROI, NIDDK, Bethesda, USA

’Chemical and Biological Engineering, Rensselaer Polytechnic
Inst., Troy, USA

RANDOMIZED TRIALS OF A HOME SYSTEM TO RE-
DUCE HYPOGLYCEMIA USING A PREDICTIVE LOW
GLUCOSE SUSPEND (PLGS) ALGORITHM IN DIFFERENT
AGED SUBJECTS WITH TYPE 1 DIABETES

The effects of temporarily (up to 3 hrs/night) suspending
pump insulin delivery when hypoglycemia was predicted by an
algorithm based on CGM glucose levels was previously de-
scribed for 1,912 home-study nights in 45 people, ages 15-45 yrs
with T1D (Diabetes Care 37, 1885, 2014). These studies are now
extended to evaluate 1,524 home-study nights in 36 subjects 4—
10yrs old and in 1,896 study-nights in 45 subjects 11-14 yrs old.

Median time below 70 mg/dl was reduced significantly on
intervention nights versus control nights in both the 11-14 year
olds (54% reduction) and the 4-10 year olds (50% reduction),
comparable to the reduction previously reported in 1545 year
olds. The percent of nights with a pump suspension decreased
with the age of the participants (76%, 70%, 65% respectively for
1545, 11-14, and 4-10 year olds). Hypoglycemia reduction
came at the cost of increased mean sensor glucose overnight
between 7 and 8 mg/dl for each age group on intervention nights
versus control nights. However, in all three age groups, there was
no increase in morning serum ketones >0.6 mmol/L following
intervention nights compared with control nights.

11

PATCH PUMPS VS. DURABLE PUMPS IN CHILDREN
WITH TYPE 1 DIABETES

T. Danne], K. Remus], S. Blaesigl, T. Biester], M. FathI,
K. Lange®, O. Kordonouri'

'Diabetes centre for Children and Adolescents, Kinder- und
Jugendkrankenhaus AUF DER BULT, Hannover, Germany
’Department of medical Psychology, Hannover Medical School,
Hannover, Germany
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Insulin pumps (CSII) are the most physiologic means cur-
rently available for insulin delivery. Today’s pumps are available
as durable pumps (with external tubing) and disposable (without
external tubing, e.g., OmniPod) versions. In German pediatric
diabetology, the change from a conventional twice daily regimen
of former years, to multiple dose injections and more recently,
insulin pumps, has been associated with a continuous improve-
ment of glycaemic control. The durable pumps are attached to the
body using an infusion set. The current second-generation Om-
niPod is the only patch pump available for type 1 diabetes in
Germany and is attached directly to the body. A small catheter is
inserted subcutaneously from the underside of the patch pump by
pressing a button on the remote control. This serves as the patch
pump’s infusion set. Durable pumps can be detached from the
site for activities. Currently available patch pumps remain on the
body for 3 days and are waterproof. According to the German/
Austrian pediatric DPV-registry approximately 48% of the
25,000 children with type 1 diabetes are currently using CSII
with 1214 cumulative patients using the Omipod (R. Holl, Ulm,
personal communication). Today, basal rates can be titrated in
small increments as needed particularly for children. There is
controversy regarding the clinical relevance of the accuracy of
insulin delivery between different pump models and patch
pumps vs. durable pumps. We have therefore undertaken a 12
week cohort study of 30 consecutive type 1 diabetes patients
switching to Omnipod (age: 7 to 17 years, baseline HbAlc:
6.2-8.9%, 15 previously using pens, 15 using durable pumps) to
assess the effects of patch pump therapy on glycemic control and
treatment satisfaction. The results will become available at
ATTD 2015.
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APPROACHES TO BEHAVIORAL INTERVENTIONS
TO ENCOURAGE CGM USE IN PEDIATRIC PATIENTS

L. Laffel’

!Genetics and Epidemiology, Joslin Diabetes Center,
Boston, USA

Modern intensive insulin therapy uses advanced therapeutics
and diabetes technologies, including insulin analogs, pumps with
bolus calculators, and continuous glucose monitors (CGM). In-
tensive therapy aims to achieve target levels of glycemic control.
Yet, the majority of pediatric patients fail to achieve the Alc
target of <7.5%, with only 1 out of 4 youth with type 1 diabetes
succeeding.

Adults utilizing CGM generally achieve a greater proportion
of glucose values in range (70-150 mg/dL; 3.8-8.3 mM), he-
moglobin Alc reduction of 0.5%, and either reduced occurrence
of severe hypoglycemia or no increase in severe hypoglycemia
compared to standard therapy. Pediatric patients do not achieve
the same benefits. The age of the pediatric patient predicts use of
CGM and CGM use, in turn, predicts glycemic benefits. For
patients who consistently use CGM, hemoglobin Alc can im-
prove by at least 0.5% without increased risk of severe hypo-
glycemia. However, the school age child, the adolescent, and the
young adult continue to demonstrate significant challenges in
sustaining CGM use.

In the JDRF CGM study, only 30% of patients ages 15-24 and
50% of patients ages 8—14 utilized CGM consistently. A recent
study has demonstrated that self-efficacy related to CGM pre-
dicts CGM use and improved Alc. Therefore, there are oppor-
tunities to increase CGM use in pediatric patients by assessing
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self-efficacy and supporting pediatric patients and families with
low confidence related to CGM use. Newer CGM devices have
increased accuracy yet they continue to require care with inser-
tion, calibration, responding to alerts/alarms, and ongoing blood
glucose monitoring. Therefore, it is important to recognize and
overcome behavioral barriers to CGM implementation so that
pediatric patients can achieve the CGM benefits related to im-
proved glycemic control without severe hypoglycemia.
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WHAT SHOULD BE THE GLYCEMIC GOALS IN
PREGNANCY COMPLICATED BY DIABETES?

Y. Yariv'

! Obstetrics and Gynecology, Helen Schneider Hospital
for Women, Petach Tigva, Israel

The association between diabetes during pregnancy and the
risk of adverse maternal and fetal outcome is well established.
Maternal complications include spontaneous abortions, preterm
deliveries, pre-eclampsia, nephropathy, cesarean section and
among others birth trauma. The main fetal and neonatal com-
plications are congenital anomalies, deviant fetal growth, birth
related trauma, metabolic abnormalities and still birth. More-
over, evolving evidence indicate that diabetes, among other
components of the metabolic syndrome, is a significant risk
factor for childhood and adult obesity, cardiovascular disease,
and diabetes, due to in utero programming mechanisms including
altered organ development, cellular signalling responses, and
epigenetic modifications of gene expression.

Not only that improving glycemic control reduces the risk for
adverse outcome in pre-gestational diabetes, but also ingesta-
tional diabetes mellitus (GDM), treatment and achieving desired
level of glycemic status effectively diminishes the risk for
complications. Yet, several issues should be addressed when
discussing the relation between glycemic control and adverse
pregnancy outcome. First, how is good glycemic control defined?
What is the glucose threshold that should be reached in order to
diminish the risk for adverse outcome? Second, is maintaining
glycemic control according to the recommendations and guide-
lines can truly abolish the increased risk for complications as
compared to the general population? Finally, how glucose status
should be monitored during pregnancy in regards to the methods
used, diurnal occasions and frequencies?
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FASTER-ACTING INSULIN ASPART IMPROVES
POSTPRANDIAL GLYCAEMIA VERSUS INSULIN
ASPART IN PATIENTS WITH TYPE 1 DIABETES
MELLITUS

T. Heise’', H. Haahv’, L. Jensen®, L. Erichsen®, M. Hompesch*

!Institut fAYar Stoffwechselforschung, Profil, Neuss, Germany
2Clinical Pharmacology, Novo Nordisk A/S, SAborg, Denmark
3Pharmac0kinetics, Novo Nordisk A/S, Sz{borg, Denmark
?Institute for Clinical Research, Profil, Chula Vista, USA

Background: Faster-acting insulin aspart (faster aspart) is
insulin aspart (IAsp) in a new formulation containing excipients
nicotinamide and arginine, resulting in faster initial absorption
after s.c. injection.
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Figure: Meal test blood glucose profile.
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Methods: Thirty six patients with T1D (mean + standard
deviation age: 38.6 £ 12.5 years; HbA.: 7.8 £ 0.81%) received
a single dose (0.2 U/kg s.c.) of faster aspart or [Asp immediately
(<2 minutes) before a standardised liquid meal test (600 kcal) in
a randomised, crossover design.

Results: Compared with [Asp, faster aspart had a faster onset
of appearance (time from drug administration until first time
serum insulin aspart concentration was >30pmol/l; median
difference [95% confidence interval (CI)]: —6.6 minutes
[—8.0;—5.0]) and greater exposure during the first 2 hours, with
the largest difference in the first 15 minutes, whereas overall
pharmacokinetic exposure was similar between the two insu-
lins (mean ratio [95% CI] AUCy_15 minues: 3-14 [2.59;3.80];
AUCO,_@O minutes- 1.93 [164,226]), AUCO,l hour- 1.30 [115,146],
AUCq_5 nours: 1.13 [1.03;1.24]; AUCq_10 hours: 0-99 [0.93;1.06]).
Faster absorption led to a greater reduction in postprandial
blood glucose (BG) with faster aspart versus IAsp, with lower
post-meal AUCgg over 2 and 6 hours (26% and 33% reduction,
respectively; Figure), and by lower BG values 1 and 2 hours
postprandially (mean difference [95%CI] BG nou: —1.24 mmol/l
[-2.01;-0.46]; BG;y pours: —1.45mmol/l [-2.49;—-0.42]). No
safety/tolerability issues were identified, including no injection
site reactions.

Conclusions: Faster aspart was absorbed faster, with an in-
creased early exposure, leading to improved postprandial gly-
caemic control versus insulin aspart.
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INTRODUCTION
E. Renard'

'Dept of Endocrinology Diabetes Nutrition, Montpellier
University Hospital, Montpellier, France

The availability of a system allowing a closed-loop insulin
treatment of diabetes, also called artificial pancreas (AP), has been
a dream for many patients with Type 1 diabetes since the first
bedside versions have been developed in the 1970s concomitantly
in Europe and North America. The development of wearable,
miniaturized, safe and reliable insulin pumps from the 1980s and
the emergence of ambulatory continuous glucose monitoring
(CGM) systems from 1999 have made feasible the concept of an
AP system usable in free-life. The third needed component is a
controller which computes insulin delivery rate from CGM data so
that blood glucose can be kept in a safe near-normal range. The
two challenges to address were (i) the development of algorithms
for the controller with the main hurdle being related to the delays
of insulin action when infused subcutaneously and (ii) the avail-
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ability of a wearable platform allowing wireless connections to the
CGM and to the insulin pump, also serving as patient interface
with the device system. Initiated by the JDRF-sponsored Artificial
Pancreas Initiative, prolonged by the EC-funded AP at Home
Project, further deployed by NIH- and Hemsley Trust-granted
research, tight collaborations between European and US teams
working on AP occurred. In the present session, the main
achievements from 5 research studies performed in 2014 on both
and/or each sides of the Atlantic Ocean will be presented. All of
them use the wearable DiAs (for Diabetes Assistant) AP system
whose elaboration has been coordinated by the Diabetes Tech-
nology Centre at UVA. The presentations of DiAs and the recent
study results will demonstrate how current AP investigations pave
the way toward a new paradigm for the care of Type 1 diabetes.
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STUDY 3 (JDRF-3)
C. Cobelli’

! Information Engineering, University of Padova, Padova, Italy

I will present the results of two trials: the completed
AP@home transitional and the ongoing JDRF3 Europe.

The AP@home transitional trial has been performed in
Montpellier (August 2013), Padova (September 2013) and Am-
sterdam (October 2013). 13 patients with type 1 diabetes were
involved in this non-randomized 42-hours trial aimed to pre-
liminary test safety and efficacy of Modular Model Predictive
Control (MMPC) in outpatient conditions, in view of the larger
final AP@home trial. The study included two dinner & overnight
periods, the first day spent under CSII driven by the patient and
the second day spent with the pump driven by MMPC. Results
showed statistically significant improvement of both time-in-
target and time-in-hypo in closed-loop with respect to open-loop,
suggesting that this AP prototype is safe and effective. This trial
opened the door for sustained home use, performed in the re-
cently completed AP@home final trial.

The JDREF3 is a trial performed in six centers in Europe and
USA under the coordination of the JAEB center for Health Re-
search, (Tampa, Florida). I will focus on the European data, col-
lected in Montpellier, Padova and Tel-Aviv. This non-randomized
clinical trial first tests for a 3-week period the glycemic control
achieved by the patient with Sensor Augment Pump (SAP) ther-
apy. During the last of the 3-week period, SAP is delivered by the
patient through the DiAs system. Then, the patients undergo a
second 3-week period where closed-loop control is active during
the night, while throughout the day the patient is still in charge to
handle her/his glycemia through standard SAP. Finally, the pa-
tients undergo a third 3-week period, where closed-loop control is
active throughout the whole day. Preliminary results of the patients
that completed the study will be presented.
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CONCLUSION

B.P. Kovatchev'

!Center for Diabetes Technology, University of Virginia,
Charlottesville, USA

Since the initiation of the JDRF Artificial Pancreas Con-
sortium, research initiatives got under way supported by the
National Institutes of Health (NIH), the European Commission
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(AP@Home), and the Helmsley Charitable Trust (HCT). Fol-
lowing a successful multi-center international study of control-
to-range in the hospital, our next logical step was transition to
outpatient trials, which we initiated by introducing in 2011 the
first smart phone running closed-loop control — the Diabetes
Assistant (DiAs).

In this presentation we summarize the timeline of our 2014—
2015 studies. To date, DiAs has received 8 Investigational De-
vice Exemptions from FDA, as well as regulatory approvals in 3
European countries and in Israel. Five-night NIH trials were done
at the University of Virginia (UVA), Padova, Mount Sinai
Medical School in New York, and the Mayo Clinic. One-week
24/7 HCT summer camp studies in children were completed at
Stanford and at UVA. The latest AP@Home trials in Italy,
France, and Holland included 2 months of overnight DiAs use at
home. A 1-month JDRF study combining overnight and 24/7
control was concluded in the U.S. (UVA, Stanford, UCSB),
Europe (Montpellier and Padova) and Israel, and now continues
with 6 months of 24/7 DiAs home use at several of these centers.
On the horizon are long-term NIH trials aiming to reverse hy-
poglycemia unawareness via closed-loop control and testing
patient preferences to different closed-loop modalities.

Thus, in the past year our collaborative research grew to en-
compass 4 countries East of the Atlantic and 4 U.S. states. Four
multi-center trials were completed, or are under way, confirming
the viability of closed-loop control at home. More long-term
studies are planned for 2015, transforming the development of
the artificial pancreas into an unprecedented global effort.
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TECHNOLOGY-ENABLED INTERVENTIONS:
THE FUTURE IS NOW

N. Kau[manl
Clinical services, DPS Health/UCLA, Los Angeles, USA

Individuals with, or at risk for, diabetes must manage their
everyday lives and their behaviors if they are going to remain
healthy, and slow the rate of adding additional conditions or
complications. There are decades of research-proven approaches
which have been shown to effectively help patients adopt and
sustain health promoting behaviors. When trying to impact
outcomes for a population of patients, key challenges for success
are to (1) engage enough of the population to take positive action,
(2) provide an effective approach to those who engage which can
promote sustainable behavior changes and improved outcomes,
and (3) at a price and logistical burden that is acceptable to
whomever is paying for the services and supports. This presen-
tation will describe technology-enabled interventions which
have been able to meet these 3 goals. Core principles for success
will be presented and examples of effective approaches will be
demonstrated.
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INHALED INSULIN RELOADED: IMPACT OF
AFREZZA

E. Zi[lstra]
"Medical Technology, Profil, Neuss, Germany

Pulmonary delivery of insulin is the only alternative route
of insulin administration (ARIA) available to patients with
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diabetes, ever. This is not too surprising when one considers the
major advantages of pulmonary delivery compared to other non-
invasive delivery routes: (i) the lung does not contain peptidases
that break down insulin before it can be absorbed (i.e. no need to
modify and encapsulate the insulin), (ii) the lung has a very large
surface area for absorption and (iii) the lung is naturally per-
meable to insulin (i.e. no need for absorption enhancers). High
patient preference and favourable pharmacokinetic and phar-
macodynamic properties compared to injectable insulins seemed
to guarantee the success of the pulmonary delivery route. The
first approved inhaled insulin product, Exubera (Nektar Ther-
apeutics / Pfizer Inc) was however pulled from the market in
October 2007, one year after its market introduction, due to
disappointing sales and high production costs. Consequently,
most other inhaled insulin developments at the time were stop-
ped. Only recently a second inhaled insulin product, Afrezza
(MannKind / Sanofi), was approved by the FDA. Afrezza is a
drug/device combination with promising properties: The time-
action profile is more rapid than any other currently marketed
rapid-acting insulin analogue and the inhalation device is more
efficient than any other previous development, resulting in a
relative bioavailability of 30%. Based on the available clinical
data, the strengths and limitations of Afrezza will be discussed in
detail. As Afrezza may start a renewed interest in inhaled insulin,
the presentation will conclude with an overview of other inhaled
insulin products in development.
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ORAL INSULIN: WHAT IS GOING ON?
L. Plum-Morschel’

"Obesity & Prediabetes, Profil Institute for Metabolic Research,
Neuss, Germany

Despite great demand for an an insulin pill and numerous
attempts over the last nine decades to develop an orally available
insulin formulation, still no insulin for oral dosing is commer-
cially available. This presentation will discuss the obstacles
hampering such a development and will provide an overview on
the most recent approaches toward an oral insulin formulation
with a clear focus on data from clinical-experimental and clinical
studies.
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IMPLANTABLE INSULIN PUMPS

P. Schaegelynckl

IEndocrinology and Metabolic Diseases, University Hospital,
Marseille, France

The treatment using implantable pumps for insulin delivery
into the peritoneal cavity has been developed in a few European
countries for the last twenty five years and more particularly in
France under the impulse of the EVADIAC study group (EVA-
luation dans le DIabéte du traitement par implants ACtifs,
EVAluation in Dlabetes of the treatment through ACtive im-
plants). This group gathering all the French implantation centers
has allowed the performance of studies that addressed a large
population of diabetic patients, but also a unique shared expe-
rience and vigilance of this therapy.

Randomized and observational studies have shown both the
safety and the effectiveness of implanted pumps that combines
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near-normal glycemic control with improved diabetes stability
and a reduced occurrence of severe hypoglycaemia compared to
reference subcutaneous insulin therapy in patients with Type 1
diabetes.

This treatment using implantable pumps has been re-
commended by our EVADIAC group, as a beneficial option for
patients with Type 1 diabetes failing to reach HbAlc target and/
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or presenting high blood glucose variability including frequent
severe hypoglycemia in spite of well conducted continuous
subcutaneous insulin infusion. Moreover patients with unreliable
subcutaneous insulin absorption or showing sustained uncon-
trolled diabetes resulting in recurrent or prolonged hospital stays
have been shown to be dramatically improved by implanted in-
sulin pumps therapy.
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CONTINUOUS SUBCUTANEOUS INSULIN INFUSION
(CSII) SETS - REDUCED FLOW INTERRUPTIONS
WITH A NOVEL INVESTIGATIONAL CATHETER
INFUSION SET

M. Gibney!, L. Hirsch!, M. Swinney?, Z. Xue’

'Diabetes Care, BD Medical, Franklin Lakes, USA
’Diabetes Care, BD Medical, Billerica, USA
3Corporate Clinical Development, BD, Sparks, USA

Background: Effective CSII requires infusion sets to con-
sistently deliver insulin. A novel investigational infusion set has
been developed to reduce flow interruptions including sub-alarm
‘silent’” occlusions. With a pressure-measuring method that re-
liably reflects fluid flow; we compared the investigational set
with the Medtronic Quick-set®. The primary objective was to
characterize infusion pressure profiles during insulin diluent
infusion.

Method: This was an exploratory study in 25 healthy subjects.
Each received 4 diluent basal/bolus infusions (2 with each set,
one inserted manually, the other with mechanical inserter). After
insertion, diluent was infused at 0.01 mL/hour (=1.0 U/hour) via
insulin pump for 2 hours, followed by a 10 U bolus. The set was
then clamped and remained on subject for 30 minutes. A flow
interruption/silent occlusion was defined as continuous pressure
rise =30 minutes.

Results: Demographics: female 48%, mean(SD) age
39.1(14.9) years, BMI 28.7(5.8) kg/mz. Ninety-five infusions
were evaluable; 7 Quick-sets had occlusion alerts vs. 0 investi-
gational sets. Flow interruptions/silent occlusions with Quick-
sets vs investigational sets occurred in 21 vs 5, respectively
(see Table). The average percent of time with interruptions
with Quick-sets were approximately 16% (manual/inserter data
combined) and 3% with investigational set (see Figure).

Sets with flow interruptions and occlusion alerts by device
and insertion method (N=95)
Infusion set Insertion Pressure Occlusion alerts
method | interruption® | (“no delivery”)
Number [Percent|Number |Percent
] Inserter | 9/25 | 36% [ 2/25 | 8%
Quick-set®
Manual |12/24 | 50% | 5/24 | 21%
Investigational |Inserter | 2/24 | 83% [ 0/24 | 0%
set Manual | 3/22 |136% | 0/22 | 0%
*continuous pressure rise for 230 minutes

Percent time of interruption by device/insertion method (N=95)

80 =

40 = ‘
1

2% Time with flow interruption®

20+

O — J— —_—

Inserter Manual
Experimental Set

Inserter Manual
Commercial Set

*continuous pressure rise for 230 minutes

Conclusion: In this exploratory study, compared to Medtronic
Quick-set®, the new investigational set had fewer flow interruptions/
silent occlusions, fewer occlusion alarms and less time with in-
terrupted flow. Fewer flow interruptions may benefit CSII
patients by providing more consistent insulin flow and reducing
hyperglycemic episodes caused by infusion set failures.
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A DIABETES EDUCATION PROGRAM
INCORPORATING SUPERVISED EXERCISE
IMPROVES ACUTE BLOOD GLUCOSE
MANAGEMENT IN INDIVIDUALS

WITH TYPE 1 DIABETES

J. Dullius’, G.F. Mendes? F. Miranda®, L.F. Batista’,
T.C. Lins®, S.R. Colberg’

'Doce Desafio Program Physical Education, University

of Brasilia, Braslia, Brazil

’Doce Desafio Program Dietitian, University of Brasilia,
Brasilia, Brazil

’Doce Desafio Program Mecatronic Engeenering, University
of Brasilia, Brasilia, Brazil
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*Doce Desafio Program Genetics, University of Brasilia,
Brasilia, Brazil

>Human Movement Sciences Department, Old Dominium
University, Norfolk, USA

This study was designed to examine both acute and long-term
improvements in glycemic control in T1DM individuals who
undertook supervised exercise and received other diabetes
management strategies during participation in an interdisciplin-
ary diabetes education program.

Methods: 39 individuals with TIDM attended 20 program
meetings 1-3 times per week during a 4-month period. Subjects
(16 males/23 females) ranged in age from 7 to 58 years (mean
age, 23 + 12; mean diabetes diagnosis, 8 £ 7 years). Data col-
lected during the first 20 sequential meetings included: 1) initial
capillary blood glucose(IBG) self-monitoring; 2) nutritional and
insulin recalls, with recommended adjustments when necessary;
3) 50 min of exercise; 4) 30 min of educational activities; and
5) final self-monitoring of blood glucose (FBG). BG values were
categorized into strata based on glycemic goals and analyzed for
acute and chronic improvements in meeting targets.

Results: In data from 780 paired BG measures collected at
each program meeting, IBG averaged 182.38 + 93.83 mg/dL and
FBG values were significantly lower (131.43 + 68.70 mg/dL,
p < 0.001). Normoglycemic BG strata (71-140 mg/dL) shifted
from 33.3% to 47.2%. Most IBG values were between 141-
250 mg/dL and 44.2% of those finished in normoglycemic range.
Among the 27.9%(n=218) with hypoglycemia or severe hy-
perglycemia in their IBG, only 7.7%(n=60) of FBG values re-
mained into one of these strata by the end of the meeting. Long-
term effect of the program on BG values were not signifi-
cant(p > 0.11).

Conclusions: Diabetes education that includes supervised
exercise appeared to be beneficial to acute blood glucose man-
agement in individuals of all ages with TIDM.
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SIMPLE CSII IS HIGHLY COST-EFFECTIVE
O. Henriksen!, M. Dall?, C. Parkin’®, J. Warner?

!Research, Last Mile P/S, Copenhagen, Denmark

2SZrategy and Business Development, CeQur Corporation,
Horw, Switzerland

FResearch, CGParkin Communications Inc., Boulder City, USA
*Clinical and Commercialization, CeQur Corporation,
Marlborough, USA

Objective: Continuous subcutaneous insulin infusion (CSII)
in people with type 2 diabetes (T2DM) has proven to improve
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glycemic control (HbAlc) and reduce insulin dosage compared
to multiple daily injections (MDI). However, CSII has not been
widely adopted in T2DM due to costs, complexity and training
requirements. New devices that provide simple CSII reduce
complexity and training requirements. This analysis assessed the
cost effectiveness in Germany of simple infusion (SII) compared
to MDI in people with T2DM not in glycemic control.

Methods: The UKPDS Outcomes Model was used to project
long-term cost-effectiveness over 40 years, based on results of
recently published studies and costs for Germany. Costs and
outcomes were discounted at 3%. Cost-effectiveness was pre-
defined in relation to per capita gross domestic product (GDP)
with Incremental Cost Effectiveness Ratios (ICERs) below 1X,
respectively 3X GDP per capita per life year gained, defined as
highly ‘cost-effective’, respectively ‘cost-effective’.

Results: Our analysis showed 0.2 life year gained on average
and annual discounted savings on complication costs and insulin
reductions of 1.187€. Based on projected costs and life expec-
tancy, a simple CSII device will be highly cost-effective in
Germany at a price of €11.7 per day. This implied an ICER at
0.66 times per capita GDP per life year gained. The estimate was
very robust to sensitivity analyses on both reductions in HbAlc
and dose effects.

Conclusions: For people with T2DM not in glycemic control
on MDI, simple CSII is highly cost-effective at a daily cost in
Germany of €11.7 or less.
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PUMP BREAKDOWN OR MALFUNCTIONS

IN A LARGE COHORT OF ITALIAN CHILDREN
AND ADOLESCENTS WITH TYPE 1 DIABETES
USING INSULIN PUMP THERAPY

I Rabbone’!, N. Minuto®, A. Scaramuzza®, R. Bonfanti?,
R. Schiaffini®, S. Toni®, D. Iafusco’, F. Lombardo®, A. Pistorio®,
S. Diabetes Study Group of ISPED'0, A. Pistorio®

IPediatrics, AO Cittd della Salute e della Scienza di Torino,
Torino, Italy

2Pediatrics, IRCCS, Genova, Italy

3Pediatrics, Ospedale Sacco, Milano, Italy
*Pediatrics, HSR, Milano, Italy

5Pediatrics, OBG, Roma, Italy

SPediatrics, O. Meyer, Firenze, Italy

’Pediatrics, SUN, Napoli, Italy

8Pedialrics, Universita di Messina, Messina, Italy
°Epidemiologia e Biostatistica, IRCCS, Genova, Italy
Oftaly, Italy, Italy, Italy

Background and Aim: Pump breakdown and/or malfunctions,
and consequent replacement have not been often investigated.
We evaluated pump replacement in children and adolescents,
with type 1 diabetes (T1D), using insulin pump therapy.

Methods: Data have been collected for all patients with less
than 18 years, starting insulin pump therapy before December
31" 2013. For each patient age, disease duration, date of insu-
lin pump therapy initiation, insulin pump model, breakdown/
malfunction/pump replacement yes/no and reason have been
considered for the calendar year 2013.

Results: Data have been returned by 38 pediatric Centers
belonging to the Diabetes Study Group of the Italian Society of
Pediatric Endocrinology and Diabetology (ISPED). A total of
1611 out of 11.959 (13.5%) children and adolescents with T1D
were using an insulin pump: 29.5% Animas VIBE™,13.7%
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Minimed Medtronic 715/515™, 31.3% Medtronic VEO™,
23.2% Accu-Check Spirit Combo™, and 2.3% other types. In
2013, insulin pump has been replaced in 24.2% of patients: for
pump breakdown/malfunctions in 53.8%, accidental damage by
users in 20.2%, ‘physiologyc’ replacement after warranty end in
26%. Animas Vibe™ and Medtronic VEO™ seem to be the most
replaced pumps (32.6% and 25.1%, respectively), and sensor-
users seem to replace pump more often than no-sensor-users
(23.3% vs 15.3%, p < 0.0002). No severe hypoglycemia or DKA,
nor pump discontinuation have been recorded due to pump
replacement.

Conclusions: Insulin pump breakdown/malfunction and
consequent replacement in a large cohort of pediatric Italian
patients with T1D are not as frequent as previously reported and
seem to be more frequent in higher technological model.
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OPT2MISE STUDY: THE IMPACT OF INSULIN
PUMP THERAPY ON TREATMENT SATISFACTION
AND RESOURCE UTILIZATION IN PATIENTS
WITH TYPE 2 DIABETES

R. Aronson!, S. De Portu?, O. Cohen’, 1. Conget?,
A.S. Racault?, J. Shin®, S. Runzis®, Y. Reznik®

'LMC Diabetes & Endocrinology, LMC Diabetes

& Endocrinology, Toronto, Canada

’Diabetes Departement, Medtronic International Trading Sarl,
Tolochenaz, Switzerland

3Institute of Endocrinology, Chaim Sheba Medical Center,

Tel Hashomer, Israel

*Endocrinology and Diabetes Department, University Hospital
Clinic, Barcelona, Spain

>Diabetes Departement, Medtronic Diabetes, Northridge, USA
Endocrinology and Diabetes Department, CHU Cote de Nacre,
Caen, France

Objective: to assess the effect of insulin pump (CSII) versus
multiple daily injection (MDI) on treatment satisfaction (TS) and
on medical resource utilization, in sub-optimally controlled type
2 patients (T2D) participating in the OpT2mise study.

Methods: T2D, with HbAlc > 8 were randomly assigned to
CSII or continuing MDI. TS was measured with Diabetes-
Treatment-Satisfaction-Questionnaire, status (DTSQs) and change
(DTSQc). Data on medical resource use (diabetes-related hos-
pitalizations, insulin usage and number of glucose testing strips)
were collected.

Results: Subjects assigned to CSII achieved significantly
greater HbAlc reduction than MDI arm (1.1 £ 1.2% vs.
-0.4 £ 1.1%, p < 0.001). Mean DTSQs score increased signif-
icantly in the CSII arm after 6 months, with no change in the MDI
arm with significant improvements in treatment convenience,
flexibility, understanding of diabetes, willingness to recommend
the treatment, satisfaction to continue treatment, and perceived
frequency of hyperglycemia (P < 0.001). There was no differ-
ence in the perceived frequency of hypoglycemia. Greater
HbAlc decrease at 6-month was significantly associated with
improved satisfaction, in the CSII arm only (P < 0.05). Results
were consistent in both DTSQs and DTSQc.

Mean total daily insulin dose (TDD) significantly declined
from baseline to end of study in the CSII arm (112.1 £ 54 to
96.9 = 55.8, P < 0.001). Mean TDD increased in the MDI arm
over the same period (106.1 £ 49.2 to 121.7 + 68.2, P < 0.05).
Both groups had statistically significant decline in daily strip use
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over the study. No significant difference in the number or length
of stay of diabetes-related hospitalizations.

Conclusion: CSII therapy, in sub-optimally controlled T2D,
provides improved outcomes with greater TS.
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INSULIN PUMP THERAPY IN CHILDREN
WITH TYPE 1 DIABETES AND MALFUNCTIONS:
OBSERVATIONAL PROSPECTIVE COHORT STUDY

A. Scaramuzzal, A. Petitti’, M. Ferrari’, S. Radaelli’,
V. Comaschi’!, G.V. Zuccotti?

!Pediatrics, Luigi Sacco, Milano, Italy
2Pediatrics, V. Buzzi, Milano, Italy

Background and Aim: It is well established that insulin pump
therapy has several advantages when compared to multiple daily
insulin injections. However, we do not know whether the im-
provement in technology has been accompanied by a higher or
lower frequency of pump breakdowns or malfunctions, and if so
whether this has an impact on metabolic control in children with
type 1 diabetes.

Methods: The study involved paediatric patients affected by
type 1 diabetes for >6 months, using an insulin pump since >6
months. The study lasted 1 year, during which patients were
asked for pump malfunction or breakdown and infusion set
problems. Moreover, HbAlc was analysed every 3 months for
each patient.

Results: Data were analysed for 59 patients, mean age
14.7 £ 5.5 yrs., with type 1 diabetes since 8.59 t 5.41 yrs., using
an insulin pump since 4.2 + 3.0yrs. (range 0.5-11yrs.), re-
garding malfunctions, only 12 patients (20.3%) didn’t have any
problem while 47 (79.7%) had at least one major or minor
problem with pump (20.3%), infusion set (32.2%) or both
(27.2%). Main malfunctions reported were damage, breakdown,
keypad problems, blockage, and delivery failure. Interestingly,
patients who had pump’s malfunctions, experienced an increase
in average HbAlc (p=0.04) (Figure).

Conclusions: Insulin pump and infusion set’s problems
are frequent and pump’s malfunctions can compromise the
achievement of a good glycemic control. However, some strat-
egies can be used to reduce the problems’ recurrence (i.e., careful
selection of children for insulin pump therapy, education of pa-
tients and families and prompt identification and solution of
malfunctions).

——Problemi micro NO

= Problemi micro SI

p=0.04

p=0.03 p=0.04

Baseline 3 mesi 6 mesi 9 mesi 12 mesi
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HUMAN FACTORS AND HYBRID CLOSED-LOOP:
EXPERIENCES OF PARTICIPANTS AND
REMOTE MONITORS

K. Hood', J. Ambrosino?®, N. Walders-Abramson’, T. Ly,
D. Maahs®, S. Weinzimer?, B. Buckingham'

! Pediatrics, Stanford University, Stanford, USA
2Pediatrics, Yale University, New Haven, USA
FPediatrics, University of Colorado Denver, Denver, USA

Background: Refinement of hybrid closed loop (HCL) is a
research priority. This pilot study examined human factors dur-
ing implementation of a proportional-integral-derivative algo-
rithm with insulin feedback (PID-IFB) in a real-world setting.
Eight adults with T1D wore a study insulin pump and Enlite2
sensor for a 3—7 day baseline and then initiated a Medtronic HCL
system for five days. Overnights were spent in a hotel to facilitate
research staff oversight. Each participant had a remote monitor
(RM; spouse, partner or friend) with access to system data.

Methods: Participants and RMs completed a human factors
assessment to evaluate attitudes, preferences and experiences
related to HCL in a pre/post fashion. In addition, focus groups
were completed at each site to obtain qualitative feedback.

Results: Participants were 27.8 + 5.8 years of age with
17.7 £ 5.7 years T1D duration; mean Alc was 6.7% % 0.6.
Survey responses in tables 1 and 2 show positive experiences for

Table 1. Participants
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participants and RMs. Medium to large effect sizes were found
with more positive response to diabetes devices, less worry about
hypoglycemia, and less diabetes distress.

Themes extracted from focus groups are displayed in Table 3.

Conclusion: Examination of human factors assists in doc-
umenting the safety and feasibility of HCL. Participants expe-
rienced less worry about hypoglycemia and better response to
diabetes devices. Likewise, the RMs were less worried about
hypoglycemia, less distressed overall about diabetes, and felt
more positive about diabetes devices. Even with increased
oversight and technologic challenges, survey and focus group
responses suggest a mostly favorable response to HCL.
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WAVY BASAL RATE PROFILES IN INSULIN PUMP
THERAPY ASSOCIATE WITH INCREASED RISK
FOR ACUTE COMPLICATIONS IN TYPE 1
DIABETES—CROSS-SECTIONAL ANALYSIS

FROM THE DPV REGISTRY

M. Laimer!, A. Melmer', J. Mader?, 1. Schiitz-Fuhrmann®,
H. Rose-Engels®, G. Gotz>, M. Pfeiffer®, J. Hermann’,
C. Stettler®, R. Holl”

]Department of Internal Medicine I, Medical University of
Innsbruck, Innsbruck, Austria

Pre-Post Pre-Post
comparison p comparison effect
Pre Score Post Score value size (cohen's d)
Diabetes Distress Scale 1.75+0.46 1.5840.42 0.27 0.39
Diabetes Technology Questionnaire 100.634+24.43 118.38+21.81 0.03 0.77
Hypoglycemia Fear Survey-Worry Scale 17.13+11.84 11.3846.93 0.12 0.59
Hypoglycemia Confidence Scale 28.88+2.95 28.25+3.45 0.62 0.20
Table 2. Remote Monitors
Pre-Post Pre-Post
comparison p comparison effect
Pre Score Post Score value size (cohen's d)
Diabetes Distress Scale 1.64+0.53 1.33+0.25 >0.05 0.75
Diabetes Technology Questionnaire 119.88+24.53 134.29+14.22 0.04 0.72
Hypoglycemia Fear Survey-Worry Scale 18.75#12.71 12.3849.72 0.02 0.56
Hypoglycemia Confidence Scale 28.38+4.27 28.13+3.87 0.71 0.06

Table 3. Focus Group themes

Group

Negative Feedback

Future Directions

Participant | -Devices were described as -Would prefer more consolidated -Eager for market-ready device
comfortable and reasonably user system with integrated functionality | with flexible patient control to
friendly and fewer separate devices suspend HCL when needed and
-Described more leniency with -Discouraged by frequent disruption | apply more aggressive
nutrition choices and taking more in closed-loop secondary to sensor | correction boluses
liberties with food while retaining failure or connectivity issues -Eagerly await more advanced
glucose control -Experienced the HCL more asa systems with greater patient
- Viewed benefits of HCL in “pump upgrade” than a novel autonomy, ease of burden
improving management for patients | system
with poorer control -Experience with HCL was less of a
-Considered HCL more advantageous | ‘holiday’ from diabetes
for overnight applications management, and still required

substantive involvement

Remote -Felt more connected with accessto | -Expressed concern about intrusion | -Endorsed high potential for

Monitors partner’s diabetes management data | on their partner’'s diabetes technology advancements to
-Described system as well-suited for | -Shared ideas for enhancing diminish patient burden
parental monitoring or for those in usability features, such as improved | -Expressed concern that these
poor control screen interface and advancements will be inherently
- Saw the potential for substantial maneuverability more expensive, and could
improvement in HCL approach, and -Suggested differential alerts based | amplify disparities in quality of
envisioned future where diabetes will | on severity of situation to better care
be managed via smartphone, “just distinguish between low and high
like any other app” yield probl requiring 1

or urgent response
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2Department of Endocrinology and Metabolism, Medical
University of Graz, Graz, Austria

*Medical Department of Metabolic Disease and Nephrology,
Hospital Hitzing, Vienna, Austria

*Medical Department of Internal Medicine, Vivantes Hospital
Hellersdorf, Berlin, Germany

’Diabetes Hospital Niirtingen, County Hospital Esslingen,
NAYirtingen, Germany

Department of Internal Medicine, Hospital Tettnang, Tettnang,
Germany

“Institute of Epidemiology and Medical Biometry, University of
Ulm, Ulm, Germany

SDepartment of Endocrinology Diabetology and Clinical
Nutrition, University Hospital Bern, Bern, Switzerland

Background: Traditionally, basal rate profiles in continuous
subcutaneous insulin infusion (CSII) therapy are individually
adapted to answer expected insulin requirements. Whether this
approach is indeed superior to a more constant basal rate profile
has not been assessed so far. This study analysed the associations
between wavy BR profiles with acute and chronic complications
in type 1 diabetes mellitus (T1DM).

Patients and Methods: BR profiles of 3118 female and 2427
male patients from the ‘Diabetes-Patienten-Verlaufsdokumenta-
tion” (DPV) registry from Germany and Austria were analysed.
Acute and chronic complications were recorded 6 months prior
and after the most recently documented basal rate. The “wavy
index’’ (WI) was calculated as variation of BR intervals in per-
cent, describing the excursions of the BR profile.

Results: WI was correlated positively with age (r=.23;
p < 0.001), male gender (r=.06; p < 0.001) duration of disease
(r=.07; p < 0.001), body mass index (r=.06; p < 0.001), severe
hypoglycaemia requiring outside assistance (r=.06; p < 0.001),
hypoglycaemic coma (r=.05; p=0.002), but negatively with total
daily insulin (r=—.22; p < 0.001) and total daily basal insulin
doses (r=—.27; p < 0.001). Logistic regression analysis adjusted
for age, gender, duration of disease and total daily basal insulin
revealed correlations of WI to severe hypoglycaemia requiring
outside assistance (=0.013; p < 0.001) and diabetic ketoacidosis
(f=0.013; p=0.017) in the whole population.

Conclusion: In this study, CSII profiles with higher variability
were associated with increased risks of acute complications in
adults with TIDM.

Funding: This study was supported by the BMBF-Kompe-
tenznetz Diabetes mellitus, FKZ 01GI1106 and the Austrian
Science Fund ZFP 266730.
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PAQ, A SIMPLE 3-DAY INSULIN DELIVERY DEVICE,
IMPROVES GLYCEMIC CONTROL

J.K. Mader', L. Lilly?, F. Aberer!, T. Poettler', M. Trautmann?,
T. Pieber!

]Endocrinology and Metabolism, Medical University of Graz,
Graz, Austria
2Clinical Research, CeQur, Marlborough, USA

Background: PaQ® is a patch on device which provides pre-
set basal rates and on demand bolus insulin. This pilot study
assessed glycemic control and safety in people with type 2 dia-
betes mellitus (T2DM) using PaQ.

Design and Methods: Eight participants with T2DM with
HbA1c 2 7.0% and <11.0% on an established regimen of basal-
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bolus insulin or premix 30/70 therapy + OADs and/or glucagon
like peptide —1 (GLP-1) agonist were enrolled in this single
center, single arm evaluation. The study was comprised of three
periods; baseline (insulin injections), transition and PaQ treatment
(12-weeks). Endpoints included; HbAlc, self-monitored blood
glucose, total daily dose of insulin (TDD) and body weight. Safety
was assessed using; site examination, hypoglycemic episodes and
adverse device effects (ADEs). Ethics Committe and Competent
Authority approval and consent to participate was obtained.

Results: Eight subjects enrolled, age 63 £ 5.6, 87% male,
BMI 32.7 + 6.6, diabetes duration 22.2 + 8.8 years and HbAlc
8.9 £ 1. Preliminary results showed a reduction in HbAlc of
1.8 + 0.9% from baseline after 12 weeks of PaQ use. All patients
transitioned to PaQ with 75% using the first basal rate chosen.
TDD and weight at end of study was similar to baseline. No
severe hypoglycemic events or serious ADEs occurred.

Conclusions: Preliminary data show people with T2DM using
the PaQ device were safely transitioned from injections to PaQ
and achieved improved glycemic control than their baseline in-
jectable insulin regimen.
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EFFECT OF GARLIC (ALLIUM SATIVUM L.)
ON BIOCHEMICAL PARAMETERS AND
HISTOPATHOLOGY OF PANCREAS IN
ALLOXAN-INDUCED DIABETIC RATS

L. Douaouya’, N. Bouzerna®

]biologie moléculaire et cellulaire, Université KHENCHELA,
khenchela, Algeria
2biochimie, Université badji mokhtar annaba, Annaba, Algeria

Garlic (Allium sativum) has played an important dietary, as
well as medicinal, role for centuries. Even today the use of garlic
is widespread and growing. The present study investigated the
effect of raw garlic homogenate on biochemical parameters,
enzyme activities and on pancreas tissue in alloxan-induced di-
abetic rats. Diabetes mellitus was induced in 21 out of 28 adult
male albino rats, using intraperitoneal injection of 150 mg/kg
BW alloxan. The diabetic rats were divided into three groups,
two of which were administered orally by raw garlic homogenate
(250 and 500 mg/kg once daily for 21 days). The control rats
(positive and negative) receiving distiller water.

Oral administrations of the garlic extract significantly de-
creased serum glucose, total cholesterol, triglycerides, total lip-
ids, urea, creatinine, Aspartate aminotransferase (AST), alanine
aminotransferase (ALT), lactate dehydrogenase (LDH), and
alkaline phosphatase (AIP) levels, while increased serum o
amylase activity in alloxan-diabetic rats in dose—dependent
fashion. Concurrent histological studies of the pancreas of these
animals showed comparable preventive effect of the raw garlic
homogenate which were earlier, necrosed by alloxan.

It is concluded that this plant must be considered as excellent
candidate for future studies on diabetes mellitus.
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INTRANASAL GLUCAGON FOR TREATMENT OF
INSULIN-INDUCED HYPOGLYCEMIA IN ADULTS
WITH TYPE 1 DIABETES: A RANDOMIZED,
CROSS-OVER NON-INFERIORITY STUDY

M. Rickels’, K. Ruedyz, N. Foster?, C. Piche®, D. Helene’,
J. Sherr*, W. Tamborlane®, K. Bethin®, L. DiMeglio®, R. Beck?
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Perelman School of Medicine, University of Pennsylvania,
Philadelphia, USA

2TID Exchange Clinic Network, Jaeb Center for Health
Research, Tampa, USA

3Locemia, Solutions, Montreal, Canada

“School of Medicine, Yale University, New Haven, USA
’School of Medicine and Biomedical Sciences at the University
of Buffalo, State University of of New York, Buffalo, USA
School of Medicine, University of Indiana, Indianapolis, USA

Objectives: Treatment of severe hypoglycemia in type 1 dia-
betes (T1D) is problematic with currently available intramuscular
(IM) glucagon due to the need to reconstitute the preparations
prior to injection. A novel easy-to-administer, dry-powder for-
mulation of glucagon administered intranasally (IN) was com-
pared with IM for treatment of insulin-induced hypoglycemia.

Methods: A randomized cross-over trial was conducted at 8
T1D Exchange clinics in 75 adults (mean age 33-years, T1D
duration 18-years). Insulin was administered intravenously (at
1.0-2.0 mU/kg/min) to induce hypoglycemia. Five minutes after
stopping insulin, glucagon (3 mg IN at one visit and 1 mg IM of
glucagon at another visit) was given. The primary outcome was
an increase in plasma glucose to =70 mg/dL or an increase of
>20 mg/dL from the glucose nadir within 30-min after receiving
glucagon.

Results: Nadir glucose concentrations were 44 + 8 and
47 £ 8 mg/dL at the IN and IM visits, respectively. Success
criteria were met in all but one (98.7%) IN visits and in all 75 IM
visits (unadjusted difference 1.3%, 1-sided 97.5% CI1 4.0%). In the
unsuccessful case, plasma glucose increased from 47 to 65 mg/dL
at 30-min and normoglycemia was achieved by 40-min without
other intervention. Mean time to success was 17-min and 14-min,
IN and IM, respectively (P < 0.001). Nausea (with or without
vomiting) occurred with 34% and 38% of visits, respectively.

Conclusions: IN glucagon provides an effective means to
correct insulin-induced hypoglycemia in T1D that is non-inferior
to IM glucagon. Given its far greater ease of administration, IN
glucagon should be considered a viable alternative to commer-
cially available IM glucagon preparations.
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SAROGLITAZAR, A UNIQUE DRUG, POTENTIALLY
REVERSES BIOCHEMICAL MANIFESTATIONS
OF METABOLIC SYNDROME

K. Singh’, A. Singhz, P. Rai’, S. Dabra’!, G. Kalra®

'ENDOCRINOLOGY, FORTIS HOSPITAL MOHALI,
Chandigarh, India

2MEDI CINE, GOVERNMENT MEDICAL COLLEGE
SECTOR-32, Chandigarh, India

3CARDIOOL0GY, FORTIS HOSPITAL MOHALI, Chandigarh,
India
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Aims: To study the efficacy of Saroglitazar on biochemical
reversibility of Metabolic Syndrome with pre-diabetes & dia-
betes as an add-on therapy.

Introduction: Metabolic Syndrome (MetS) is a precursor to
the development of diabetes & associated cardiovascular mor-
bidity & mortality. Till now no single drug was available which
has the potential to reverse this. Saroglitazar, a dual PPAR-o & y
agonist has been approved for treating diabetic dyslipidemia in
India.

Materials & Methods: 118 persons (70 men & 48 wom-
en)mean age 48.05 years with all 3 biochemical features of MetS
were included who were on statin for diabetic or pre-diabetic
dyslipidemia. Their general physical & systemic examinations,
BMI, WHR, drug history, physical activity were recorded.
Baseline anti-diabetic & antihypertensive drugs were continued
except for rescue phase. Subjects were counseled for diet &
exercise. Fasting lipids (Total Cholestrol TC, Triglycerides,
HDLC, LDLC), FPG, HbAlc, LFT, RFT, urine microalbu-
minuria & EKG were done at baseline, 1,4 & 12 weeks of study.
All subjects received 4 mg of Saroglitazar once daily after col-
lecting the baseline biochemical & clinical data. They were
advised for regular fasting & postprandial HMBG.

Results & Conclusion: Our study showed a drastic reduction
in serum triglycerides (—62%) & significant reductions in FPG
(p=0.012) & HbAlc (p=0.006). The HDL-C also increased
significantly (p=0.004). Changes in PPG, LDL-C & TC were not
significant. No hypoglycemia or any SAE were observed. Sar-
oglitazar effectively attempts to reverse all 3 biochemical
markers of MetS. There was also improvement in other 2 bio-
chemical manifestations of MetS, reduces FPG, HbAlc & raises
HDL-C. We recommend large global studies on saroglitazar
effectiveness in preventing diabetes, severe dyslipidemia &
cardiovascular protection.
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CONTINUOUS EXENATIDE INFUSION IMPROVED
PERIOPERATIVE GLUCOSE CONTROL AND
REDUCED GLYCAEMIC VARIABILITY IN CARDIAC
SURGERY PATIENTS: THE EXECUTIVE TRIAL

M. Mraz!, M. Lips®, J. Klouckova', M. Dobias?, P. Kopecky?,
J. Lindner’, V. Burda®, D. Novak? S. Svacina’, M. Haluzik!

3rd Department of Medicine, General University Hospital and
1st Faculty of Medicine of Charles University, Prague, Czech
Republic

’Department of Anaesthesiology Resuscitation and Intensive
Medicine, General University Hospital and 1st Faculty of
Medicine of Charles University, Prague, Czech Republic

32nd Surgical Department of Cardiovascular Surgery, General
University Hospital and 1st Faculty of Medicine of Charles
University, Prague, Czech Republic

Total
Triglycerides HDLC LDLC Cholesterol
FPG (mg/dl) PP (mg/dl) HbAlc (%) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
p-value 0.012 ns 0.006 0.04 0.004 ns ns
SD 28.690 47.94 1.6 50.47 5.56 33.13 23.92
Mean value V1-146 V1-190 V1-7.7 V1-312 V1-36.87 V1-121.7 V1-2144
V12-134.8 V12-183 V12-7.1 V12-132 V12-43.69 V12-117.21 V12-209.8

V1 = baseline visit, V12 = visit at 12 weeks
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*Faculty of Electrical Engineering, Czech Technical University,
Prague, Czech Republic

Background: Reduction of operation-related hyperglycaemia
has been shown to improve postoperative outcomes, though this
effect is often blunted by increased number of hypoglycaemic
episodes. To intensify perioperative glucose control while min-
imizing the risk of hypoglycaemia we performed a randomized
control trial with the GLP-1 receptor agonist exenatide as add-on
to standard perioperative insulin therapy in subjects undergoing
elective cardiac surgery.

Methods: Thirty eight subjects with decreased left ventricular
systolic function (ejection fraction <50%) scheduled for elective
CABG (coronary artery by-pass grafting) were randomized to
receive either exenatide or placebo in a continuous 72-hour i.v.
infusion on top of standard perioperative insulin therapy. Para-
meters of glucose control and glycaemic variability together with
indices of cardiac function assessed by transthoracic echocardi-
ography were collected as primary endpoints.

Results: Compared to placebo group subjects receiving ex-
enatide showed improved perioperative glucose control (average
glycaemia 6.1 £ 2.5 vs. 6.8 £ 2.8 mmol/l, p < 0.001; time in
target range of 4.5-6.5mmol/l 55.0 £ 3.4 vs. 38.6 £ 3.3%,
p=0.001) without an increased risk of hypoglycaemia (2 epi-
sodes of hypoglycaemia <3.3 mmol/l in exenatide vs. 4 episodes
in placebo group). Exenatide infusion also reduced glycae-
mic variability (SD 1.4 £ 0.5 vs. 2.0 £ 0.6, p < 0.01; MAGE
2.5+ 1.1vs.3.3£0.9,p < 0.01), while no significant difference
in postoperative echocardiographic parameters was found be-
tween the groups.

Conclusion: Perioperative administration of i.v. exenatide in
subjects undergoing elective CABG improved glucose control
and decreased glycaemic variability without increasing the risk
of hypoglycaemia, while it did not affect parameters of cardiac
function.

Supported by IIT from BMS and Astra Zeneca, RVO-VFN
64165 and SVV260019/2014.
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LIRAGLUTIDE: AN EFFECTIVE ADJUNCTIVE
TREATMENT FOR TYPE 1 DIABETES WITH
OPEN-LOOP AND CLOSED-LOOP INSULIN
DELIVERY

J. Sherr!, C. Michaud’, N. Patel’, E. Tichy’,
L. Carria’, M. Zgorski], K. Weyman’, E. Cengiz],
W. Tamborlane!, S. Weinzimer'

!Pediatrics, Yale University, New Haven, USA

Fully automated closed-loop (CL) systems can attain targeted
glycemic control in the overnight period; however, exaggerated
postprandial glycemic excursions remain. We previously dem-
onstrated that pre-meal injection of pramlintide, used as an
adjunctive therapy to CL control, mitigated postprandial hyper-
glycemia in an insulin-sparing manner. In type 2 diabetes,
treatment with liraglutide suppresses exaggerated plasma glu-
cagon responses to mixed meal feeding and lowers weight and
Alc levels, while only requiring once daily administration. We
hypothesized that these actions would make this GLP1 receptor
agonist an effective adjunct to open-loop (OL) and CL treatment
of type 1 diabetes (T1D).

Seven subjects with T1D (age 23 + 3.6y, diabetes duration
11 £ 9y, Alc 7.4 + 1.1%) signed IRB approved consent forms
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Meal Stimulated Glycemic excursions (mg/dL) cL CL+Lira | p-value
Breakfast 113446 81158 0.22
Lunch 93156 84153 031
Dinner 122440 8246 0.21
All meals 109447 82450 0.04
Insulin Delivery (units) cL CL+lira | p-value
Breakfast 72433 | 51436 0.03
Lunch 54128 | 43128 0.22
Dinner 74129 | 45823 0.05
All meals 19.9+7.4 | 13.848.6 0.08

and underwent two 24-hour CL admissions using the Medtronic
ePID proportional-integrative-derivative-based controller with
insulin feedback: CL-alone (CL), and following a 3-week out-
patient liraglutide dose escalation and insulin titration phase,
CL + liraglutide (CL + Lira). Meal content was identical for
both CL conditions and no meal-announcement was provided.

During the outpatient OL dose titration phase, median weight
loss was 2.8 kg (IQ range: 1.1-4.1) (p=0.02 vs. baseline) and
total daily insulin dose (TDD) was reduced by ~25% (p=0.02
vs. baseline). As shown in the table, postprandial hyperglycemia
was decreased even in the face of significantly reduced insulin
delivery during breakfast and dinner on CL therapy.

These preliminary data support our hypothesis that liraglutide
will be an effective adjunct to both OL and CL treatment of T1D.
Assessment of additional subjects will allow for further valida-
tion of this preliminary CL data.
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FERULIC ACID AND ATORVASTATIN,
A NOVEL COMBINATION TO COMBAT
METABOLIC SYNDROME AND INSULIN
RESISTANCE IN MOUSE MODEL

S. Dey
'Physiology, University of Clacutta, Kolkata, India

1

Metabolic syndromes have deadly and costly outcome if re-
mained untreated. High fat diet (HFD) is one of causal factors of
metabolic syndrome including insulin resistance and non alco-
holic steatohepatitis (NASH). The current study presents a
unique efficacy of ferulic acid (FA), atorvastatin (AS) and their
combined treatment against high fat diet induced oxidative stress
leading to prevention of a range of metabolic syndromes. The
HFD mice showed increased body weight, insulin resistance
index, plasma and hepatic lipid profile, histological features of
NASH with decreased phosphorylation of AMPK-«. They ex-
hibited increased oxidative damage in liver, lipid peroxidation
with compromise in the antioxidant defense, increased apoptosis.
The ROS induced apoptotic pathway was shown by increased
depolarization of the mitochondrial membrane, increased ex-
pressions of Cdc42, p-SAPK/INK and Bax-Bcl2 ratio. There was
relevant decrease in the phosphorylation status of the survival
proteins like PI3K and Akt, synergistic to the decreased nuclear
translocation of Nrf2. The findings also confirmed ROS mediated
increased nuclear translocation of NF-xB and simultaneous up-
regulation of its downstream proinflammatory genes. Supple-
mentation with FA or AS and unique combination of FA and AS
in the diet significantly counteracted the HFD- induced inflam-
mation and apoptotic effects. The results showed for the first time
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that FA, AS and their combination treatment ameliorated the
HFD induced oxidative damage to the liver and its apoptosis
through the ROS mediated pathway. This unique yet low cost
combinatorial therapy will remain very effective against a wide
range of metabolic syndrome.
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SUSTAINED GLYCEMIC CONTROL AND LESS
HYPOGLYCEMIA WITH NEW INSULIN GLARGINE
300 U/ML VS 100 U/ML: 1-YEAR RESULTS IN T2DM
WITH BASAL + MEALTIME INSULIN (EDITION 1)

M.C. Riddle!, H. Yki-Jéirvinen®, G.B. Bolli®, S. Cissokho?,
P.D. Home’

' Department of Endocrinology Diabetes & Clinical Nutrition,
Oregon Health & Science University, Portland, USA

2Faculty of Medicine and Helsinki University Central Hospital,
University of Helsinki, Helsinki, Finland

’Department of Internal Medicine, University of Perugia,
Perugia, Italy

4Keyrus Biopharma, contracted to Sanofi, Levallois-Perret,
France

’Institute of Cellular Medicine (Diabetes), Newcastle
University, Newcastle upon Tyne, United Kingdom

Background and aims: EDITION 1 studied the efficacy and
safety of new insulin glargine 300 U/mL (Gla-300) versus glar-
gine 100 U/mL (Gla-100) in people with T2DM using basal plus
mealtime insulin.

Figure: Glycemic control over 12 months in EDITION 1 study.
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Materials and methods: In EDITION 1, people (N=807)
with elevated HbA . were randomized to titrate Gla-300 or Gla-
100 once daily in the evening for 6 months while continuing
mealtime insulin. In a 6-month open-label extension, participants
continued Gla-300 or Gla-100; 89% and 88% completed 12
months’ treatment.

Results: Improved glycemic control was maintained over 12
months in both groups (LS mean difference Gla-300 vs Gla-100:
—0.17[95% CI: —0.30, —0.05] % for HbA,. and —6.1 [-12.5,
0.2] mg/dL for FPG) (Figure). Basal insulin doses were higher
with Gla-300 than Gla-100 after 12 months (1.03 [SD 0.40] vs
0.90 [0.25] U/kg). During 12 months of treatment, a lower per-
centage of participants had > 1 nocturnal confirmed (<70 mg/dL
[£3.9mmol/L]) or severe hypoglycemic event with Gla-300
than Gla-100 (54.5% vs 64.7%; RR 0.84 [0.75, 0.94]). These
percentages were more similar at any time of day (24 h; 85.9%
with Gla-300 vs 91.5% with Gla-100; RR 0.94 [95% CI: 0.89,
0.99]). Severe hypoglycemia was reported by 6.7% of Gla-300-
and 7.5% of Gla-100-treated participants. Type and rate of ad-
verse events were comparable between treatment groups.

Conclusion: In conclusion, over 1 year of treatment in people
with T2DM using basal and mealtime insulin, Gla-300 provided
sustained glycemic control with a lower incidence of nocturnal
hypoglycemia compared with Gla-100.

Study sponsored by Sanofi (NCT01499082)
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NEW INSULIN GLARGINE 300 U/ML:
GLYCEMIC CONTROL AND HYPOGLYCEMIA
IN A META-ANALYSIS OF EDITION CLINICAL
TRIALS IN PEOPLE WITH T2DM

R.A. Ritzel’, R. Roussel?, G.B. Bolli®, L. Vinet?,
H. Yki-Jérvinen’®

' Klinikum Schwabing, Stddtisches Klinikum Miinchen GmbH,
Munich, Germany

2Assistance Publique Hopitaux de Paris, Bichat Hospital, Paris,
France

j’Department of Internal Medicine, University of Perugia,
Perugia, Italy

“EXPERIS IT, contracted to Sanofi, Nanterre, France
’Faculty of Medicine and Helsinki University Central Hospital,
University of Helsinki, Helsinki, Finland

Background and aims: The EDITION 1, 2 and 3 studies
compared the efficacy and safety of new insulin glargine 300 U/
mL (Gla-300) with insulin glargine 100 U/mL (Gla-100) in
people with type 2 diabetes mellitus on basal and mealtime in-
sulin, basal insulin and OADs, and no prior insulin, respectively.
A meta-analysis of these studies was conducted to study efficacy
and safety.

Materials and methods: Meta-analysis of these three studies
enabled glycemic control and hypoglycemia to be examined over
6 months in a large, heterogeneous type 2 diabetes mellitus
population (Gla-300, N=1247; Gla-100, N =1249).

Results: Mean change in HbA . was comparable for Gla-300
and Gla-100 (LS mean change [SE]: —1.02 [0.03] % for both
groups; Table 1). Gla-300 was associated with reduced risk of
experiencing hypoglycemia compared with Gla-100 (nocturnal
and at any time of day; Table 2). Nocturnal hypoglycemic event
rates were consistently lower with Gla-300 than Gla-100. Severe
hypoglycemia was rare in both treatment groups (2.3% with Gla-
300 vs 2.6% with Gla-100). Weight gain with Gla-300 and
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Table 1 - Glycemic control and weight change over 6 months in a meta-analysis of the

EDITION 1, 2 and 3 studies

HbA1c (%)*

5 Gla-300 Gla-100
miTT population (N=1239) (N=1235)
Baseline Liean 8.30 8.31
Change from baseline to i 2
month 6 LS mesn (SE) 1.02 (0.03) 1.02 (0.03)

Weight (kg)t
Safety population I:‘I:‘l‘ggg} {gia;;gg]
Baseline Mean 99.89 99.94
Change from baseline to
ek LS mean (SE) 0.51(0.10) 0.79 (0.10)
*MMRM, mixed model for repeated measurements. TANCOWVA, analysis of covariance. mITT, modified

intent-to-treat.

Table 2 - Hypoglycemic events over 6 months in a meta-analysis of the EDITION 1, 2 and 3 studies

(safety population)
Nocturnal hypoglycemia Hypoglycemia at any time of day
(00:00-05:59 h) (24 h)
Gla300  Gla-100 RR* Gla300 Gla100  RR*
(N=1242) (N=1246)  (95%CI)  (N=1242) (N=1246) (95% CI)
Any 0.77 092
hypoglycemia % people =1 event 17 41.3 (0.68 to 0.85) 67.8 738 (0.87 10 0.96)
Evemispanicpantyear 225 330 P08 . 1587 1862 o, 000 o
tn“il'med
}:?oml'm; % people =1 event 97 B2 Pl oy 269 B3 s o0
or severe : : :
Evemisparticpantyear 037 056 e 0no. 193 208 o083 o
Confirmed
;gusmmolim} % people =1 event 300 398 i 855 720 i
5, mm people 21 even , X . £ g
afidiias (0.68 10 0.83) (0.87 10 0.96)
hypoglycemia
Eventspartciontyear 210 306 ocropssy 152 1173 grliedan
Severe 071 0.85
hypoglycemia % People 1 event 06 10 ouwisy 23 26 ol
g 0.70 0.98
Events/participant-year 0.02 0.03 (0.25 10 1.42) 0.11 0.1 (0.51 10 1.96)

CI, confidence interval. "RR, relative sk for % people =1 event, RR, rate ratio for evenis/paracipant-year.

Gla-100 was slight (LS mean change [SE]: 0.51 [0.10] kg and 39

0.79 [0.10] kg, respectively), with a trend for less weight gain
. . . . INSULIN GLARGINE 300 U/ML VS 100 U/ML:
ivt)tlz) SIE-300=(533I;1)ean difference: —0.28 [95% CI. —0.55 to GLUCOSE PROFILES OF MORNING VS
K8 P=ULOY). EVENING INJECTIONS IN ADULTS WITH T1DM

t (é‘lmc]lggi‘,’::t(}la'gog, P;Ot“de;] Cl?.‘:‘Para'?iﬁ glylf‘?“;iit‘l:o“lm’l MEASURED WITH CONTINUOUS GLUCOSE
0 a- 1 ype 1abetes elitus, wi consistently less MONITORING (CGM)

hypoglycemia at any time of day and less nocturnal hypoglycemia.
Study sponsored by Sanofi (NCT01499082/NCT01499095/
NCTO01676220)

R. Bergenstal], T.S. Baileyz, D. Rodbard®, H. Guo?,
1. Muehlen-Bartmer®, A.J. Ahmann®
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!International Diabetes Center, Park Nicollet, Minneapolis,
USA

*AMCR Institute, Escondido, USA

3Biomedical Informatics Consultants, Potomac, USA
‘BDM Consulting Inc., Somerset, USA

Sanofi-Aventis Deutschland GmbH, Frankfurt am Main,
Germany

5Oregon Health and Science University, Portland, USA

Background and aims: Euglycemic clamp studies have
shown that insulin glargine 300 U/mL (Gla-300) provides evenly
distributed 24-hour insulin exposure and glucose utilization, with
consistently low fluctuation.

Materials and methods: In this multicenter, 16-week, open-
label, phase-2, parallel-group, two-period-crossover study, 59
adults with TIDM were randomized (1:1) to once-daily injec-
tions of Gla-300 or Gla-100. Injection time was randomized (1:1)
during the first period to morning or evening and crossed-over in
the second period. The primary efficacy endpoint, measured by
CGM, was the mean percentage of time within a glucose range of
80-140 mg/dL (4.4-7.8 mmol/L) during the last 2 weeks of
treatment in each period (weeks 7-8 and 15-16). Other glucose
control endpoints, including variability metrics and safety, were
assessed.

Results: Overall, the percentage of time within the
80-140 mg/dL glucose range was similar for participants re-
ceiving Gla-300 vs Gla-100 (LS mean difference [95% CI]
0.75% [ —3.61 to 5.12], NS), but numerically greater during the
last 4 hours prior to injection for Gla-300 vs Gla-100 (LS mean
difference 3.73% [—1.97 to 9.42]). Pooled average glucose
profiles showed more constant glucose levels with Gla-300
vs Gla-100 for both morning and evening injections (Figure).
All measured intra-subject variability metrics were consis-
tently lower with Gla-300 vs Gla-100. Hypoglycemic events
were numerically lower or similar for Gla-300 vs Gla-100
(Table).

Conclusion: Gla-300 provided more stable 24-hour glucose
levels irrespective of time of injection (morning or evening), and
lower glucose variability compared with Gla-100.

Study sponsored by Sanofi (NCT01658579)

Morning Injection
200 .

= :
2 190 o, I
= : ‘0" O T
E 180 A 4 o
2 170 A I35 ;
o 1 # WY 1
s 160 B4 2 “J F 7 T | 0-0-.{)
® - Po-o.l T3t t 11
& 150 L& 17 !
2 140
< —8— Gla-300 =O-= Gla-100
130 +
0 2 a 6 8 10 12 14 16 18 20 22 24
Time (h)
Evening Injection
=
3
-]
E
2
o
E
=
a
g
2 140 A
= —8— Gla-300 =-O-- Gla-100
130 T T T - .

] 2 4 6 8 10 12 14 16 18 20 22 24
Time (h)

A-17
Table. Hypoglycemic events
Gla-300 Gla-100
(N=30) (N=19)
Hypoglycemia (safety population)*
Ay time (24 h):
Confirmed (<3.9 mmol/L) or sévere hypoglycemia 1173(126.5) 1181(138.0)
Confirmed (<3.0 mmol/L) or severe hypoglycemia 282(304) 395 (46.1)
Nocturnal (00:00-05:59 hy:
Confirmied (<3.9 mmolL) or severe hypoglycemia 111(120) 165(19.3)
Confirmed (<3.0 mmol/L) or sévere hypoglycemia 31(40) 7(00)

*Based on case report form data; presented as total number of events (rate, calculated as events per
participant-jex)
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PHYSIOLOGICAL AND TECHNICAL STRESS TEST
FOR MEDTRONIC’S ARTIFICIAL PANCREAS
SYSTEM IN A SUPERVISED OUTPATIENT SETTING

A. ROXI, B. Grosman’, N. Parikh!, D. Wu!, M. Cantwell’,
R. Brazg? S. Garg?, S. Weinzimer?, S.W. Lee’, F.R. Kaufman®

'R&D, Medtronic Inc., Northridge, USA

’Division of Metabolism and Endocrinology, University

of Washington, Seattle, USA

Pediatrics and Medicine, University of Colorado, Aurora, USA
*Pediatric Endocrinology, Yale School of Medicine, New
Haven, USA

*Clinical, Medtronic Inc., Northridge, USA

Background: A closed-loop system for maintaining sensor
glucose (SG) at a pre-specified target was tested. The system’s
algorithm required users to deliver pre-meal boluses and adjusted
the insulin infusion rate every 5-minutes. The safety and efficacy
of the system and its safeguards were evaluated by introducing
several challenges in a supervised outpatient setting.

Methods: Fourteen subjects with TIDM were recruited and
stayed in a hotel for 3 days with no dietary or activity restrictions.
The algorithm was initiated on day 1 before lunch and continued
until ~7:00 AM on day 3. To test the algorithm’s performance
and safety features, no pre-dinner bolus was given on day 1,
sensor/pump communication was disrupted for 2 hours after
breakfast on day 2, and subjects exercised for 1 hour after lunch
on day 2.

Results: The average + SD SG value including and excluding
day 1 were 165 £+ 22 and 147 + 30 mg/dL, respectively. The
average time spent with SG 70-180 mg/dL on days 1, 2, and 3
were 45%, 73%, and 78%, respectively. The average time spent
with SG < 70 mg/dL for all 3 days was 1%. No adverse events
were observed during the disrupted communication period, or
during or after the exercise challenge.

Conclusion: The new closed-loop system provided good
glycemic control in a supervised outpatient setting. The system
performed well during periods of missed meal bolus, exercise,
and disrupted sensor/pump communication. No DKA was ob-
served during the missed pre-meal bolus challenge. These early
findings support the progression to larger-scale testing over a
longer period.
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OUTPATIENT DAY AND NIGHT GLUCOSE
CONTROL USING A HYBRID CLOSED LOOP SYSTEM
FOR THE MANAGEMENT OF TYPE 1 DIABETES

M. de Bock!, R. Anirban?, M. Cooper3, J. Dart*, K. Freeman’,
E. Davis', T. Jones’

' Diabetes and Endocrinology, Princess Margaret Hospital,
Perth, Australia

2Research, Medtronic Minimed, California, USA
3Bi0statitistics, Telethon Kids Institute, Perth, Australia
“Diabetes, Telethon Kids Insititute, Perth, Australia

Closed loop insulin delivery investigation has moved to the
outpatient setting. In this randomized cross-over trial, we com-
pared sensor augmented pump therapy with threshold suspend
(SAPT + LGS) to a closed loop system with meal announcement
in a free living ambulatory setting in patients with type 1 dia-
betes. We used the Medtronic Hybrid Closed Loop (HCL) sys-
tem consisting of a Medtronic MiniMed insulin pump, Medtronic
MiniMed Enlite II glucose sensor, Medtronic MiniMed Minilink
REAL time sensor, Medtronic MiniMed Translator, and an
Android mobile device with the HCL algorithm (proportional
integrative derivate minus insulin feedback and additional safety
parameters). All participants were optimized prior to an initial
48 hr in-clinic training period, followed by 5 days as an outpa-
tient with remote monitoring.

8 patients (all female, mean age 25ys (13-40), length of di-
agnosis 14ys (4.2-25.6), mean HbAlc 7.5% (6.70-8.2) were
studied. To date we have completed 840 hours of HCL and 840
hours of SAPT + LGS in the ambulatory setting.

The mean sensor glucose value during HCL over the 5 day
period was 8.8 + 3.1 mmol/L compared to 9.1 + 3.3 mmol/L
(p < 0.001) during SAPT + LGS. The percentage of time with a
low glucose value (<3.9 mmol/L) was reduced to 1.55% using
HCL from 3.51% during SAPT + LGS (p < 0.001). Percentage
time spent in target range (4.0-10 mmol/L) was 67.9% for HCL
vs 62.2% for SAPT + LGS (p < 0.001). We conclude that the
Medtronic Hybrid Closed Loop (HCL) system delivers improved
mean sensor glucose values, and reduces hypoglycaemia in free
living conditions.
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EFFICACY OF DUAL-HORMONE ARTIFICIAL
PANCREAS TO ALLEVIATE THE CARBOHYDRATE
COUNTING BURDEN IN TYPE 1 DIABETES:
RANDOMIZED CROSSOVER TRIAL

A. Haidar!, V. Gingras', V. Messier!, M. Ladouceur’,
L. Legault!, R. Rabasa-Lhoret!

!PROMD, Montreal Institute of Clinical Research, Montreal,
Canada

Objective: We examined if the artificial pancreas, delivering
insulin and glucagon based on glucose sensor readings, could
alleviate the burden of carbohydrate counting without degrading
glucose control.

Research design and methods: Twelve adults were admitted
three times from 7AM until 9PM and consumed low carbohy-
drate (breakfast; Women 30 g — Men 50 g), medium carbohydrate
(dinner; Women 50g — Men 70g), and large carbohydrate
(lunch; Women 90 g — Men 120 g) meals. For each visit, glucose
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levels were randomly regulated by 1) conventional pump therapy
with patients informed of the meals carbohydrate content; 2)
artificial pancreas accompanied with prandial boluses matching
the carbohydrate of the meals based on individualized insulin-
to-carbohydrate ratios (artificial pancreas with carbohydrate
counting); or 3) artificial pancreas uninformed of the meals’
carbohydrate content but accompanied with prandial boluses
based on qualitative meal size assessment taking into account
individualized insulin-to-carbohydrate ratios (artificial pancreas
alleviating carbohydrate counting).

Results: The artificial pancreas without carbohydrate count-
ing achieved similar control to when accompanied with carbo-
hydrate counting after the small and medium meals (glucose
incremental AUC 1.31 [0.20-3.32] vs 1.11 [0.33-2.29], p=0.54;
and AUC 0.44 [-1.21-1.73] vs 1.01 [0.45-1.76] mmol/L.h,
p=0.38) but yielded higher post-meal excursions after the
large meal (glucose AUC 3.32 [0.88—4.46] vs 1.44 [-0.34—
1.88] mmol/L.h, p=0.004). The artificial pancreas alleviating
carbohydrate counting yielded similar mean glucose compared
to when accompanied with carbohydrate counting (8.4 + 1.7 and
8.2 £ 2.1 mmol/L, p=0.52).

Conclusions: The dual-hormone artificial pancreas is a prom-
ising therapy to alleviate the burden of carbohydrate counting
without compromising glucose control.
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BIHORMONAL ARTIFICIAL PANCREAS WITH
COORDINATED INSULIN-GLUCAGON ACTION:
A MULTIVARIABLE APPROACH TO GLYCEMIC
CONTROL

J. Bondia', A. Campos’, J.L. Diez!, P. Herrero?, P. Georgiou?

!Institut Universitari d’Automdtica i Informdtica Industrial,
Universitat Politécnica de Valéncia, Valéncia, Spain

2Centre for Bio-inspired Technology, Imperial College London,
London, United Kingdom

An important challenge for artificial pancreas (AP) devices is
tight glucose control without late hypoglycemia due to an ex-
cess of insulin delivery. Bihormonal devices with the concomi-
tant administration of glucagon have been proposed. Clinical
evaluation of bihormonal AP prototypes has demonstrated its
feasibility. Recently, outpatient studies by Russell et al. also
demonstrated its ability to reduce mean glucose and frequency
of hypoglycemia, although glucagon was unable to completely
eliminate hypoglycemic periods.

Current bihormonal controllers are based on uncoupled con-
trollers for insulin and glucagon delivery, the latter being acti-
vated when glucose is below a given threshold. However, insulin
and glucagon secretion by the pancreas is interrelated. Beta cells
play arole in the signaling of glucagon secretion. Recently, a link
between glucagon and insulin secretion in T2DM has also been
reported. In this work, a multivariable approach incorporating
insulin and glucagon coordination is proposed. A multiple-input-
single-output controller is designed. It is composed of a central
controller computing a virtual control action that represents the
‘control effort’ required for tight glucose control. This control
effort is then distributed among insulin and glucagon signals
following a given coordination law.

A proof-of-concept study has been conducted using the
Imperial College London’s bihormonal T1DM simulator. Com-
pared to current bihormonal approaches, coordinated action
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significantly improves postprandial control, with a reduction of
time in hyperglycemia while avoiding hypoglycemia. These re-
sults justify the need for an increased understanding of the insulin
and glucagon interplay that will translate to a more faithful bio-
inspired approach for bihormonal control.

Funding: MINECO-DPI2010-20764-C02/DPI12013-46982-
C2-1-R;EU-FEDER;WellcomeTrust
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HYBRID CLOSED-LOOP CONTROL USING
THE MEDTRONIC 670G AND ENLITE3 SYSTEM
IN TYPE 1 DIABETES AT DIABETES CAMP

T. Ly', A. Roy?, B. Grosman?, J. Shin?, A. Campbell?,
S. Monirabbasi?, B. Liangz, S. Shanmugham’, P. Clinton!,
B. Buckingham’

! Department of Pediatrics Division of Pediatric Endocrinology
and Diabetes, Stanford University School of Medicine,
Stanford, USA

2Medironic Diabetes, Medtronic, Northridge, USA

The Medtronic 670G is the first fully integrated hybrid
closed-loop system consisting of an Enlite3 glucose sensor
and a proportional-integral-derivative algorithm incorporated
into an insulin pump allowing for continuous closed-loop
control.

The objective of this study was to test the safety and efficacy
of a preliminary algorithm in subjects with type 1 diabetes.
Twenty subjects were randomized to either hybrid closed-loop
control with 670G (intervention) or 530G with threshold suspend
at 60 mg/dL (control) over 6 days and nights in a diabetes camp
setting. Both groups utilized premeal boluses.

The mean = SD age was 18.6 £ 3.7y, duration of diabe-
tes was 9.1 £ 4.7y, A1C was 8.6 + 1.5% and insulin dose
0.8 + 0.2 u/kg/day. Subjects in the 670G group remained in
closed loop for 93 + 3% of study time.

Glucose control for both groups are shown in the table. The
percent time in range, 70-180 mg/dL, during the day was similar
between the groups: 68.5% vs. 69.3%, control vs. 670G, re-
spectively. During the overnight period, however, there was
less nocturnal hypoglycemia <70mg/dL, in the 670G group,
p=0.003.

Hybrid closed-loop control with the fully integrated 670G
system is safe and demonstrates less nocturnal hypoglycemia
compared to threshold suspend technology alone.

DAY 07:00 - 23:00 530G 670G P-value
Mean glucose 153+ 6 159 £ 8 0.530
% 70-180 68.5 £ 3.7 69.3 £ 44 0.891
% 70-150 54042 48.5+5.0 0.385
% <70 34+£09 1.8t 1.1 0.253
NIGHT 23:00-07:00

Mean glucose 146 £ 6 147 £ 7 0.919
% 70-180 66.0 = 4.3 79.0 £5.0 0.053
% 70-150 540%52 599 + 6.1 0.454
% <70 52+038 1.3£09 0.003*

Glucose units - mg/dL
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Figure 1: Number of published studies per year from 2004-2014
with fitted exponential curve.
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TRENDS IN THE CLINICAL DEVELOPMENT
OF AN ARTIFICIAL PANCREAS:
GUIDANCE FOR THE FUTURE

LM. Huzelt’, E. Dassau’, F.J. Doyle r

! Chemical Engineering, UC Santa Barbara, Santa Barbara,
USA

The number of publications reporting clinical evaluation of
closed-loop control in type 1 diabetes has increased exponen-
tially over the past 10 years (Figure 1). We have assimilated
details related to the publication, trial design, control algorithm,
hardware, protocol, and results of 65 studies (to date) in an online
database (www.thedoylegroup.org/apdatabase) to be used as a
resource to improve artificial pancreas (AP) research. This tool
can be used to analyze trends and locate relevant references for
various choices of study parameters. The database has received
151 unique hits during the past month, after being available for
public use for only 3 months. Using the database, we found that
model predictive control was the most frequently used algorithm
(32 studies), followed by PID (16) and fuzzy logic (9). Most
systems used insulin-only control, but 17% added glucagon
regulation. A total of 18 studies have included exercise during
closed-loop control. Meal compensation strategies have become
more diverse, with 8, 9, and 11 studies in 2014 including a meal
with no, partial, or full bolus, respectively. The most striking
development is the increased number of outpatient studies, with
13 out of 45 publications from 2012-2014 including outpatient
results. Great strides have been made toward putting the AP in
the hands of patients. Still, the disparities between protocols evident
in the database make it difficult to judge overall progress, revealing
the need for a benchmark test that will ensure the safety and efficacy
of an AP system for meal, overnight, and exercise challenges.
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METABOLIC CONTROL WITH THE BIO-INSPIRED
ARTIFICIAL PANCREAS (BIAP) IN ADULTS WITH
TYPE 1 DIABETES: A 24-HOUR RANDOMISED
CONTROLLED CROSSOVER STUDY

M. Reddy!, P. Herrero?, M. El Sharkawy?, P. Pesl?, N. Jugnee',
L Godsland!, C. Toumazou? D. Johnston!, P. Georgiouz,
N. Oliver!

! Division of Diabetes Endocrinology and Metabolism, Imperial
College London, London, United Kingdom

Centre for Bio-inspired Technology Institute of Biomedical
Engineering, Imperial College London, London, United Kingdom



Age (years) 45(10)

Sox Male42%  Female 58%

BMI (kg/) B

Duration of diabetes (years) 2(0)

Duration of insulin pump therapy (years) 344

Insulin requirements (units/kg) 05(0)

HbAlc (¥} 140))
(mmol/mol) )

Objective: To evaluate the Bio-inspired Artificial Pancreas
system (closed-loop) over 24 hours compared to standard pump
therapy (open-loop). In addition to glucose outcomes we inves-
tigated concentrations of insulin and other metabolites including
lactate, beta-hydroxybutyrate (BOHB), non-esterified fatty acids
(NEFAs).

Method: Randomised controlled open-label crossover study.
Informed written consent was obtained prior to screening. Par-
ticipants were randomly assigned to attend either a 24-hour
closed-loop or open-loop visit. Three standardised meals were
provided at 19:00h, 07:00 h and 12:00 h. A meal announcement
strategy was employed. After completion of either visit partici-
pants crossed over following a minimum 1-week washout period.
The primary outcome was percentage time spent in the tar-
get range (3.9-10 mmol/l). Secondary outcomes included %
time in hypoglycaemia (<3.9mmol/L) and hyperglycaemia
(> 10 mmol/L).

Results: Twelve adults participated. The baseline demo-
graphics are outlined in the table below. No significant difference
in percentage time in target was observed between closed- and
open-loop (71% (61.0-73.8) vs. 66.9% (55.4-82.5) respectively,
p=0.94). The percentage time in hypoglycaemia was reduced
with closed-loop (3.0% (0.0-7.0) vs. 17.9% (8.4-33.8),
p < 0.01) whereas percentage time spent in hyperglycaemia was
increased (28.9% (23.6 — 36.8) vs. 10.1% (7.7-15.1), p=0.01).
The mean concentrations of lactate, BOHB and NEFAs did not
differ significantly between closed- and open-loop.

Conclusion: The BiAP was safe and reduced hypoglycaemia
compared to standard pump therapy, particularly overnight. This
was at the expense of more time spent in hyperglycaemia during
closed-loop, which could be counteracted by further algorithm
tuning in future BiAP study phases.
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SIMULATED TRIAL OF AN ARTIFICIAL PANCREAS
USING ACCELEROMETERS AGAINST LARGE
UNANNOUNCED MEALS

F. Cameron’, N. Baysall, D. Maahs?, B. Buckingham3,
B. Bequette’
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"Chemical and Biological Engineering, Rensselaer Polytechnic
Institute, Troy, USA

2Pediatric Endicronology, Barbara Davis Center for Childhood
diabetes, Aurora, USA

Pediatric Endicronology, Stanford University Medical Center,
Stanford, USA

Closed-loop control of blood glucose (BG) levels in people
with type 1 diabetes can reduce patient burden and lower the
incidence of complications. Added accelerometers can detect
exercise and sleep, improving performance. We tested a revised
multiple model probabilistic predictive controller (MMPPC) in
100 simulated adult admissions lasting 32 hours each, with three
large meals (1 g CHO/kg each), and unknown sleep times but
with known accelerometer data.

The MMPPC algorithm explicitly estimates and predicts BG
uncertainty based on past and potential future meals, endogenous
glucose production, and insulin sensitivity. When the torso is
vertical (during the day), insulin boluses are calculated to lower
predicted BG levels until there is a roughly 3% risk of BG levels
below 80 mg/dl. When sleep is anticipated, the bolus calculation
fades into a less aggressive sleep mode. When the patient’s torso
is horizontal (presumed sleep), the MMPPC targets a BG of
100 mg/dl with basal like corrections providing smooth cor-
rections, and mitigating the effect of pressure-induced sensor
attenuations.

Using the UVa/Padova simulator this controller achieved a
mean glucose of 147 mg/dl, 5mg/dl lower than our previous
controller. It also lowers the percentage time below 70 mg/dl by
50% to 0.19%. Missing dinner and their evening snack, totaling
44% of the total daily carbohydrate intake, the average time
below 70 mg/dl increased by an average of 9 minutes to 0.8%.
These results hold regardless of the patient’s simulated sleep/
wake schedule.

This promising control algorithm will undergo clinical testing
in late 2014.
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A NEW NONLINEAR CONTROL MODEL OF THE
GLUCOSE METABOLISM FOR T1DM PATIENTS

1. Ben Abbes’, J.Y. Poirier!, I. Guilhem'

'Department of Endocrinology - Diabetes and Metabolism,
University Hospital of Rennes, Rennes, France

Objective: In this contribution, we present a new nonlinear
control model of the glucose metabolism for T1DM patients with
parameters being identifiable from easily available patients’
treatment data (i.e. data from the insulin pump, CHO of the meals
and CGM).

Methods: The proposed nonlinear model is composed of five
time continuous states equations and six parameters. Its design is
determined in two steps. Firstly, two successive remote com-
partments are introduced to account for the insulin and glucose
distribution in the organism. Secondly, the action of insulin and
the meal on the glycaemia are modeled through original non-
linear forms validated by studies of the temporal dependence
between variations of the glycaemia and insulin/meals.

Results: Data issued from the treatment of three real TIDM
patients are used to estimate the parameters and validate the
model. The time length is 2001 min (>33 h) with four meals
(some extra-meals for hypo-correction) associated with bolus.
The obtained mean estimation fit is 39% (values =38%, 34, 44%)
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which indicates a good approximation of the patients’ glucose
metabolism. Furthermore, the model forecasts accurately the
glycaemia during at least five hours after the identification of its
parameters. The mean prediction fit is 44% (values=31%, 61%,
39%).

Conclusion: This novel T1IDM control model represents ac-
curately the glucose metabolism of real patients from their
treatment data and can be used to predict accurately the up-
coming values. This new model could then be used in a predic-
tive controller.
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Characteristics of 2-hour pump suspension
events
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[1] Ly et al, Diabetes Care 35:1462, 2012; [2] Danne et al,, Diabetes Technol Ther 13:1129, 2011; [3] Choudhary et
al,, Diabetes Care. 34:2023,2011; [4] Garg et al., Diabetes Technol Ther 14:205, 2012; [5] Agrawal et al., J Diabetes
Sci Technol. 5:1137, 2011 [6] Elbarbary, Pediatric Diabetes 15(5S19):35, 2014; [7] Bergenstal et al., N EnglJ
Medicine 369:224, 2013;[8] Agrawal et al,, Diabetes Technol Ther, in press, 2014
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Hypoglycemia Mitigation with Threshold Suspend:
Clinical Trial and Real-World Outcomes

P. Agrawal!, A. Zhong!, J. Welsh!, R. Shah', F. Kaufman'-?

Medtronic, Inc, Northridge, CA 91325, USA
2The Center for Endocrinology, Diabetes & Metabolism,
Children’s Hospital Los Angeles, USA

The Threshold Suspend feature automatically stops insulin
delivery in the presence of sensor-detected glucose concentra-
tions at or below a pre-specified threshold value. Usage and
effectiveness of the feature with respect to hypoglycemia miti-
gation and prevention were studied in several earlier prospective
[1-4] and retrospective [5] studies. Recent results from a pro-
spective observational study of 37 adolescents with type 1 dia-
betes who fasted during Ramadan [6] were compared with results
from the ASPIRE In-Home randomized controlled trial of 247
subjects [7] and with results from a retrospective observational
study of CareLink uploads from 16,922 routine users of the
MiniMed 530G/Enlite system [8]. The Table shows that con-
sistent and statistically significant reductions in the percentage of
sensor or blood glucose values are reflective of hypoglycemia.
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USE OF MODEL PREDICTED BOLUS ESTIMATION
(MPB) TO OPTIMIZE INSULIN DOSING STRATEGIES
COVERING HIGH FAT MEALS

K. Bell!, E. Toschi?>, H. Wolpert’, G. Steil?

!School of Molecular Bioscience and Charles Perkins Centre,
University of Sydney, Sydney, Australia

2Adult Dlabetes, Joslin Diabetes Center, Boston, USA

3Adulr Diabetes, Joslin Diabetes Center, Boston, USA
*Division of Medicine Critical Care, Boston Children’s
Hospital, Boston, USA

Background: Data exist showing High Fat (HF) meals require
more insulin than Low Fat (LF) meals with identical carbo-

hydrate (CHO) content. The objective of the present study was to
optimally define how the DOSE (U) should be adjusted, what
percentage of DOSE should be given immediately (SPLIT), and
how long to extend the remaining portion (DURATION).

Methods: Adult subjects (N=3) with T1D on insulin pump
therapy were admitted to the Joslin CRC on 2 to 7 occasions. On
the first 2 occasions, subjects were given LF (50 g carbohydrate
[CHO], 4 g protein [P], 9 g fat [F]) and HF (identical CHO, 44 g
P, 36 g F) meals with DOSE calculated following usual-care
(UC) settings. Subjects with 6 hr postprandial BG exceeding
target underwent repeat assessments, with DOSE, SPLIT, and
DURATION optimized by MPB. The MPB model was identified
from the first meal and first-reassessment DOSE was constrained
to be <175% UC.

Results: UC DOSE was insufficient to return BG to target in
all HF meals, despite returning BG to target in all LF meals
(p=0.1; chi2). HF meal DOSE was increased by 75% in each
subject (maximum allowed on first repeat assessment); SPLIT
and DURATION were variable. In 1 of the 2 subjects with repeat
meal data available, the increase in DOSE was insufficient to
return BG to target.

Conclusions: HF meals may require 75% or more insulin to
achieve target compared with LF meals; MPB estimation pro-
vides a means to optimize SPLIT and DURATION.
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D-NAV : A REAL-WORLD EVALUATION OF A NOVEL
ASSISTIVE TECHNOLOGY (D-NAV) TO OPTIMISE
GLYCAEMIC CONTROL IN THOSE WITH TYPE 2
DIABETES REQUIRING INSULIN THERAPY

R. Donnelly’, S. Carr', R. Harper!

! Endocrinology & Diabetes, South Eastern Health & Social
Care Trust, Belfast, United Kingdom

Aims: Frequent dosage adjustment is essential for effective
and safe insulin therapy and glycaemic control optimisation. We
evaluated the effectiveness of d-Nav™ a handheld device that
automates insulin dosage titration using Diabetes Insulin Gui-
dance System [DIGS™] software and an on board glucose
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monitor. DIGS™ software identifies glucose patterns and rec-

ommends weekly insulin dosage updates, similar to clinician
recommendations.

Methods: An exploratory single-centre pilot evaluation of the
use of d-Nav in patients aged =21 years with an HbAlc level
> 53 mmol/mol (=7.0%) who were receiving insulin therapy for
at least 1 year. Patients were asked to use d-Nav to monitor their
blood glucose before each insulin injection and when they sus-
pected hypoglycaemia to allow d-Nav to adjust insulin dosage.
HbA Ic and information on hypoglycaemia was collected during
scheduled 3-monthly clinic visits. Patients were followed for a
minimum of 6 months. Institutional Review Board waived the
need for informed consent.

Results: A total of 96 patients (n=94 type 2, n=2 type 3
diabetes) completed the evaluation. The mean (% sd) HbAlc for
active users decreased from 77 £ 15 mmol/mol (9.2 £ 1.4%) at
baseline to 62 = 13 mmol/mol (7.8 = 1.2%) at the 3-5 month
clinic visit and to 58 £ 13 mmol/mol (7.5 £ 1.2%) at the 6-12
month clinic visit. The decreases were statistically significant at
both post-baseline visits (both P < 0.001). The frequency of
minor hypoglycaemia (blood glucose <3.6 mmol/l) was low and
well within the tolerated range.

Conclusions: d-Nav was shown to be a highly effective so-
lution for blood glucose management in insulin users and war-
rants further investigation.
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DEVELOPMENT OF A MOBILE APPLICATION
TO COMPUTE FOOD CARBOHYDRATES

AND FIRST EVALUATION IN PATIENTS
WITH INSULIN-TREATED DIABETES

O. Diouri!, J. Place!, M. Traverso?, E. Renard?

"UMR CNRS 5203/INSERM U661, Institute of Functional
Genomics, Montpellier, France

ZDepartment of Endocrinology Diabetes Nutrition, University
Hospital Lapeyronie, Montpellier, France

Background: To estimate meal carbohydrates (CHO) is
needed to adjust insulin doses by patients with type 1 diabetes
(T1D). We developed an Android application (APP) to help them
in this task.

Methods: Ten T1D patients (4 males/6 females), aged 21-61
(range), with HbAlc of 6.5-8.5%, volunteered to use the APP
uploaded on a cellphone for one week. Each meal composi-
tion was entered in APP on blind mode, i.e. with no sent back
information, while patient CHO self-computing was written
in a logbook. Data collected included, beside meal contents
and CHO computed both by APP and patient, the time needed
for entering meals in APP and postprandial blood glucose
levels.

Results: The number of analyzed meals was 168. Average
APP-computed CHO were 74.1 £ 32.5 g per meal. Patients un-
derestimated CHO in 61% meals, with a mean difference (delta
CHO) of 2.8 £ 8.9 g per meal (9.6 = 7.9% of total CHO). Food
with high CHO content were always underestimated by patients.
When delta CHO was <—15 or —10 g (overestimation), post-
meal hypoglycaemia occurred in 100 or 80% meals, respec-
tively. When delta CHO was > 15 or 10 (underestimation), 61 or
32% meals were followed by hyperglycaemia, respectively.
Mean time to enter a meal diminished by 21% over the study
week.
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Conclusion: Beside confirmed underestimation of meal CHO
by T1D patients, our study suggests an APP computing meal
CHO could be helpful to reduce it. Further evaluation of this
APP about its outcomes on glucose control on longer term is
scheduled.
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FACEBOOK AS A USEFUL TOOL TO IMPROVE
GLUCOSE CONTROL IN PATIENTS WITH TYPE 1
DIABETES: ONE YEAR FOLLOW-UP STUDY

G. Petrovski!, M. Zivkovic'

! Center Sfor insulin pump, University Clinic of Endocrinology,
Skopje, Macedonia

Aims: To evaluate the impact of Social Media (Facebook) as a
tool to improve control in patients with type 1 diabetes.

Materials and methods: A total number of 441 patients
(14.2 £ 2.7 years old), with type 1 diabetes (4.4 + 2.9 years),
42% on insulin pump and 58% on MDI and HbAlc of
7.9 + 1.2%, were analyzed in two groups:

Internet group: 228 patients, who participated in a Facebook
group where support for education (insulin change, carb intake,
exercise, hypoglycemic and hyperglycemic events). Patients
should have at least one advice per 3 months during the study.

Regular group: as controls, 213 patients with type 1 diabetes,
age- and sex-matched, with similar HbAlc at baseline, were
randomly selected who did not have Facebook profile. Patients
should have at least one visit per 3 months during the study.

Diabetes Quality of Life for Youth Inventory (DQOLY) and
HbalC at baseline and after one year was performed.

Results: Significant decrease of 0.7% in HbAlc was found in
internet group (7.9 £ 1.2% vs. 7.2 + 0.8%, P < 0.05), compared
with 0.2% in the regular group (7.9 £ 1.4% vs. 7.6 £ 1.8%,
P=0.72). DQOLY questionnaires showed a significant im-
provement (P < 0.05) only in patients from internet group.

Conclusion: Social media like Facebook is cheap and effec-
tive tool to improve diabetes control in type 1 diabetes patients.
Facebook can help the diabetes team how to understand and treat
patients more systematically.
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CONTINUOUS GLUCOSE MONITORING ASSESSING
THE CLINICAL IMPACT OF AN ALGORITHM
DRIVEN BASAL-BOLUS INSULIN REGIMEN IN
NON-CRITICALLY ILL INPATIENTS WITH T2DM

K. Donsa', K.M. Neubauer?, J.K. Mader?, B. Holl', S. Spat’,
P. Beck!, F. Aberer?, J. Plank?, T.R. Pieber?, L. Schaupp?®

'HEALTH - Institute for Biomedicine and Health Sciences,
JOANNEUM RESEARCH, Graz, Austria

2Department of Internal Medicine Division of Endocrinology
and Metabolism, Medical University of Graz, Graz, Austria

Background: Continuous glucose monitoring (CGM) dis-
plays diurnal glycaemic profiles and detects responsiveness
patterns to therapeutic efforts. This study aimed to test the ca-
pability of CGM for assessing the clinical impact of an algorithm
driven basal-bolus-insulin regimen and to compare CGM to
standard blood glucose (BG) measurements in non-critically ill
T2DM inpatients.
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Methods: 84 patients (age 68 + 10 years, HbAlc 72 + 28 mmol/
mol and BMI 31 + 7kg/m?) were treated with an algorithm
driven basal-bolus-insulin therapy based on four daily BG
measurements. CGM was performed with the iPro2 system
(MiniMed Medtronic) and calibrated retrospectively. Percen-
tages of glucose readings in the range 70-180mg/dl and the
coefficient of variation (CV) were calculated for the first and the
last treatment day.

Results: 140,424 CGM and 2,066 BG measurement values
were analysed. The number of values (CGM/BG) in the range
70-180 mg/dl significantly increased over time from 67.7/67.2%
(day one) to 77.5/78.6% (last day), p < 0.04. Also the glucose
variability (CGM/BG), expressed by the CV, significantly im-
proved over time from 39.6/40.6% (day one) to 36.9/36.8% (last
day), p < 0.03/p=0.05.

Conclusion: The therapy yielded a high number of readings
(CGM&BQG) in the range 70-180 mg/dl and lower glucose var-
iations at the end of the hospital stay. A notable consistency
between the parameters describing the therapy performance
obtained by CGM and BG measurements was found, even
though the number of CGM values was 70-fold higher than the
number of BG measurements.

Acknowledgement: The study is supported by the European
Commission, Project REACTION (FP7-248590).
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ROLE OF MOBILE TECHNOLOGY TO IMPROVE
DIABETES CARE IN ADULTS WITH TYPE 1
DIABETES: THE REMOTE-T1D STUDY

V. Shah!, W. Hiatr?, P. Gottlieb’, C. Beatson’,
J. Snell-Bergeon’, S. Garg’

'Barbara Davis Center for Diabetes, University of Colorado
School of Medicine, Aurora, USA

2Colorado Prevention Center, University of Colorado School of
Medicine, Aurora, USA

Background: Role of mobile technology on patient reported
outcomes (PRO) and glycemic control in adults with type 1 di-
abetes (T1D) needs further evaluation.

Methods: This single-center, prospective, 6-month, open-la-
bel, investigator-initiated study randomized 100 subjects with
TID in a 1:1 fashion to a control group; Self-Monitoring of
Blood Glucose (SMBG) with Accu-Chek Nano® and an inter-
vention group using SMBG with iPhone plus glucose meter
(iBGStar®). Primary end points was change in PRO.

Results: Baseline demographics and Alc values were similar
in the two groups. There was a significant reduction in
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A

Change in Alc over 3 and 6 months

B

Total insulin dose [units/day)
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glycosylated hemoglobin (Alc) value at 6 months in iBGStar®
group compared to control group (Figure A). There was tendency
towards a non-significant increase in total insulin dose in iBG-
Star® group with no difference in hypoglycemic events at 6
months in the iBGStar group compared to controls (Figure B).
The Hypoglycemia Fear Scale (PRO) improved compared
to baseline in both groups at 6 months (—1.4 = 10.0 vs
-39t 125, p=0.31).

Conclusions: The use of iBGStar versus control resulted in
better glycemic control at 6 months with no increased risk of
hypoglycemia and improvement in PRO in both groups.

Investigator Initiated Study sponsored by Sanofi; NCT
1825382
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SAFETY AND EFFICACY OF STANDARDISED
GLYCAEMIC MANAGEMENT BY USING THE
GLUCOTAB SYSTEM FOR PATIENTS WITH
DIABETES MELLITUS TYPE 2 AT DIFFERENT
HOSPITAL WARDS

K.M. Neubauer', F. Aberer!, J.M. Mader', B. HoII?,
L. Schaupp’, S. Spat?, P. Beck?, K. Donsa?, J. Plank’,
T.R. Pieber!

!Endocrinology and Metabolism, Medical University of Graz,
Graz, Austria
2HEALTH, Joanneum Research GmbH, Graz, Austria

Background: Evidence based electronic decision support
systems are recommended to improve glycaemic management in
hospitalised patients with diabetes mellitus type 2 (T2DM). The
aim of the intervention study was to investigate the safety and
efficacy of the electronic workflow and decision support system
GlucoTab at four different hospital wards.

Methods: 99 hospitalised patients with T2DM at four dif-
ferent wards (Endocrinology (n=42), Cardiology (n=30), Ne-
phrology (n=15), Plastic Surgery (n=12)) received standardised
glycaemic management according to the GlucoTab system. The
system assists health care professionals in organizing the treat-
ment workflow and provides insulin dosage suggestions based on

*Povalues were>0.05 for all variable
between two groups

a basal bolus dosing algorithm for achieving blood glucose
values between 70- < 180 mg/dl.

Results: No severe hypoglycaemic event (<40mg/dl) oc-
curred at any ward. In total 1.9% of blood glucose measurements
(BG) were between 40- <70 mg/dl (range 0.3% (Cardiology) to
3.0% (Endocrinology)). 25.7% of BG were >180mg/dl (En-
docrinology: 22.6%, Cardiology: 29.1%, Nephrology: 34.4%,
Plastic Surgery: 14.6%). 72.4% of BG were in target
70- <180 mg/dl (range 64.6% (Nephrology) to 83.6% (Plastic
Surgery)). The mean daily BG was 154 + 35mg/dl (Endo-
crinology: 150 £ 35 mg/dl, Cardiology: 163 + 33 mg/dl, Plastic
Surgery: 134 £ 31 mg/dl, Nephrology: 162 + 34 mg/dl).

Conclusion: The GlucoTab system safely supported stan-
dardised glycaemic management at all different wards. However,
differences in the efficacy of glycaemic control were observed.
Future algorithm modification will focus on specific patient
groups.

Acknowledgement: The study is supported by the European
Commission, Project REACTION (FP7-248590).
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HI-TOUCH/HI-TECH: DIABETES MANAGEMENT
MANUAL, A TYPE 1 DIABETES GUIDE TO THE
UNIVERSE, WITH EMBEDDED VIDEOS,
INTERACTIVE ELEMENTS & UNLIMITED UPDATES

J. Solowiejczyk!
! Publishing, A Mile In My Shoes, Los Altos, USA

The first of its kind eBook patient self-management manual
for type 1 diabetes, A Type I Diabetes Guide to the Universe. The
book uses the cutting edge technology of iBooks Author and the
iBooks publishing platform to create a truly unique and novel
learning and psychologically supportive, healing experience for
patients and their families, achieving an optimal balance of hi-
tech and hi-touch. It has 5 %2 hours of embedded videos of in-
terviews of children with diabetes, siblings, parents and adults
with type 1 from the US, Canada, the UK, Australia and New
Zealand talking about their experiences, conveying a sense of
hope to the reader. In addition there are iBook Author interactive
elements throughout the book - quizzes, photo galleries &
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educational pop-up call-outs. The book integrates the author’s
unique Family Approach to Diabetes Management. Com-
prehensive in scope covering all aspects of diabetes self-
management while integrating the psychological, emotional and
family dynamic aspects that are so critical in helping patients and
their families cope effectively. Videos of Joe throughout the
book give the reader the feel that they are ‘“‘in Joe’s office”
having a consultation. In both mg/dl & mmol, updates are un-
limited and free after purchasing, allowing the book to be organic
and up to date over time. This book is the first of its kind and is an
invaluable resource for patients, their families and healthcare
professionals.
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PERFORMANCE EVALUATION OF THE CONTOUR
BLOOD GLUCOSE MONITORING SYSTEM,

WITH AN UPDATED METER ALGORITHM,

IN THE HANDS OF USERS

T. BaileX], L.J. Klaff, J.F. Wallace’, C. Greene’, S. Pardo’,
D.A. Simmons’®

"TAMCR Institute Inc., Escondido CA, USA
Rainier Clinical Research Center, Renton WA, USA
’Bayer HealthCare LLC Diabetes Care, Whippany NJ, USA

Background: The accuracy and ease of use of an updated
CONTOUR blood glucose monitoring system (BGMS) con-
taining an updated meter algorithm and using currently available
CONTOUR test strips were assessed.

Methods: Untrained subjects (N=372) with or without dia-
betes were enrolled at 2 clinical sites and performed fingertip
self-tests. Study staff tested fingertip blood from all subjects and
venous blood from subjects with diabetes. Meter and YSI ref-
erence results were compared. The primary objective was per
ISO 15197:2013 Section 8 accuracy criteria (=95% of fingertip
self-test results within = 15 mg/dL [0.8 mmol/L] and + 15% of
reference at YSI glucose concentrations < 100 mg/dL [5.6 mmol/
L] and =100 mg/dL [5.6 mmol/L], respectively) for persons with
diabetes (N=329). Subjects completed a questionnaire about

Table 1. Summary of Evaluable' BGMS Accuracy Results For Subjects With Diabetes

Percent of meter results within specified error limits
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ease of use of the BGMS and the user instructions, per ISO
15197:2013 Section 8 (acceptance criterion was =90% of sub-
jects responding ‘strongly agree,” ‘agree,” or ‘neutral’ to each of
6 statements).

Results: BGMS accuracy results are shown in Table 1. For
subjects with diabetes, 97.8% of subject fingertip, 99.7% of
study staff fingertip, and 100% of venous results met ISO15197:
2013 accuracy criteria. Furthermore, =99.1% responded ‘strongly
agree,” ‘agree,” or ‘neutral’ to all ease of use questionnaire
statements.

Conclusion: The CONTOUR BGMS exceeded ISO
15197:2013 Section 8 accuracy criteria for capillary self-testing
and demonstrated ease of use in the hands of users.
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A FEASIBILITY STUDY OF A NOVEL REDUNDANT
ELECTROCHEMICAL SENSOR FOR CONTINUOUS
GLUCOSE MONITORING IN PATIENTS WITH
TYPE 1 DIABETES (TID)

A. Sharifi!, J. Ulloa?, J.C. Horsburgh®, B. Krishnamurthy’',
A.J. Jenkins!, G. Ward!, P. Colman® R.J. Maclsaac’,
R.J. Shah? D.N. O’Neal’

"Department of Endocrinology and Diabetes, St Vincent’s
Hospital Melbourne, Melbourne, Australia

2Sensor R & D, Medtronic Diabetes, Northridge, USA

3 Department of Medicine, University of Melbourne, Melbourne,
Australia

“Department of Diabetes and Endocrinology, Royal Melbourne
Hospital, Melbourne, Australia

Background: A glucose-sensor incorporating multiple sens-
ing elements may improve accuracy and reliability. Harmony
(Medtronic, Northridge CA) is a redundant electrochemical
sensor with sensing elements on both planar surfaces. A diag-
nostic algorithm combines the output from the two sensing
elements with the aim of producing one robust accurate glucose-
sensor value.

Aim: To evaluate the Harmony sensor performance in adults
with T1D.

Method: Fifteen adults with TID wore two identical Har-
mony sensors continuously for 168 hours. On Day 4 and Day 8
post sensor insertion venous samples were collected every 15
minutes for YSI plasma glucose measurements for half-an-hour
before and 3-hours post a standardised meal. Between study
visits, participants wore sensors at home and performed capillary
glucose testing 6-8 times daily. Sensor glucose values were
processed prospectively and displayed only when trace char-
acterisation algorithms deemed values to be sufficiently robust.
Sensor glucose readings were compared to plasma and capillary
glucose levels.

Results: The overall Mean absolute relative difference
(MARD) was 10% during entire wear and 8% during the meal
test period. All (100%) sensor glucose values fell within zone A
and B of the consensus error grid. Average sensor display time
was higher in the combined-redundant sensor than each of the
two sensing electrodes alone (97% versus 95%; p < 0.001).
Average sensor survival was 6.8 days.

Conclusion: Redundant electrochemical sensing technology
is feasible. Harmony sensor performance compares favourably
with available data for current generation glucose-sensors. Im-
proved sensor accuracy, reliability and lifespan may facilitate
artificial pancreas development.
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HEALTH ECONOMIC EVALUATION OF SENSOR-
AUGMENTED PUMP WITH LOW GLUCOSE SUSPEND
FUNCTION VERSUS PUMP THERAPY ALONE

IN A RISK OF HYPOGLYCEMIA T1DM IN FRANCE

Y. Reznik!, A. Penfornisz, V. Payet3, F. Debroucker,
S. de Portu®, S. Roze’®

!Department of Endocrinology, Cote de Nacre University
Hospital Center, Caen, France

’Department of Diabetes & Endocrinolgy, Sud-Francilien
Hospital Center, Corbeil-Essonnes, France

3Department of Health Economics & Reimbursement,
Medtronic France S.A.S., Boulogne-Billancourt, France
“Health Economics & Outcomes Research, Metronic
International Trading Sarl, Tolochenaz, Switzerland
Health Economics & Outcomes Research, Heva Heor Sarl,
Lyon, France

Aims: Main objective of this study was to estimate health-
economic impact of Sensor-Augmented Pump with Low Glucose
Suspend function (SAP + LGS) compared to pump therapy
alone (CSII) in a risk of hypoglycemia Type 1 Diabetes popu-
lation (T1DM) in France.

Methods: Core Diabetes Model was used to project incidence
of diabetes-related complications and Severe Hypoglycemic
Events (SHE) over a lifetime horizon, based on a recently pub-
lished Australian trial by Ly TT et al. comparing SAP + LGS
versus CSII. This RCT demonstrated that after 6-month treatment
the rate per 100 patient-months was 2.2 in CSII arm versus zero in
SAP + LGS arm. The cohort characteristics used are presented in
table 1. The quality of life was adjusted using a utility combining
both the reduction of SHE and the reduced fear of hypoglycaemic
event in SAP + LGS arm (0.038) versus CSII (—0.036).

Results: Improvement in Quality Adjusted Life Year (QALY)
gained was 1.45 year in favour of SAP + LGS. Incremental Cost-
Effectiveness Ratio (ICER) was 21,727€ per QALY. Additional
SAP + LGS related costs were partially offset by the savings due
to the reduction in SHE compared to the CSII arm. SHE related
discounted costs in CSII arm were on average per patient
12,192€ over the remaining life-expectancy.

Table 1: Cohort Characteristics Used*
Total randomized patients n=95

SAP-LGS patients n=46

CSII patients n=49
Mean baseline age 18.6 vears
Proportion of male 49.5%
Proportion of children 68.4%
Diabetes duration 11 vears
Mean baseline HbAlc 7.5%
Hyvpo-unawareness 100.0%

*From Ly TT er a/. JAMA (2013)
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Conclusion: Using a well-accepted simulation model in a risk
of hypoglycemia T1DM, projection of the reduction of SHE for
SAP + LGS versus CSII translated into cost-effective ratio,
generally considered as very good value for money in France.
Extensive sensitivity analysis on key drivers confirmed the ro-
bustness of results under a wide range of assumptions.
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HYPOGLYCAEMIA INDUCED BRAIN CONNECTIVITY
CHANGES IN TYPE 1 DIABETES ASSESSED

BY PARTIAL DIRECTED COHERENCE ANALYSIS

OF EEG RECORDINGS

M. Rubega’, G. Sparacino’, A.S. Sejling®, C.B. Juhl,
C. Cobelli’

! Department of Information Engineering, University of Padova,
Padova, Italy

2Faculty of Health Sciences, University of Southern Denmark,
Odense, Denmark

*Hyposafe, Hyposafe, Lyngby, Denmark

Background: Several works have investigated hypoglycaemia-
induced EEG changes, showing a power increase in the low
frequency bands. A limited knowledge is available on how hy-
poglycaemia influences the connectivity between different brain
areas. In this study, we use Partial Directed Coherence (PDC)
to quantify the synchronization, i.e., functional interaction, be-
tween EEG channel-pairs during eu- and hypo-glycaemic con-
ditions in type 1 diabetes (T1D).

Methods: Nineteen TID patients undergoing a hyper-
insulinaemic glucose clamp were studied during 1-hour intervals
of euglycaemia and hypoglycaemia. EEG, according to the 10—
20 system, and plasma glucose concentrations measured by YSI
were observed in parallel. PDC was estimated, exploiting mul-
tivariate autoregressive models, from P3, P4 (parietal), C3, C4
(central) channels. PDC average values during the transition
from eu- to hypo-glycaemia were evaluated in theta ([4-8] Hz)
and alpha ([8-13] Hz) bands.

Results: The absolute values of PDC are low, while a sig-
nificant change passing from eu- to hypo-glycaemia is observed
in theta and alpha bands. In particular, both intra-hemispheric,
i.e., P3-P4 (P4-P3) and C3-C4 (C4-C3), and inter-hemispheric,
i.e., P3-C3 (C3-P3) and P4-C4 (C4-P4), PDC mean values de-
crease significantly (p < 0.05).

Conclusion: PDC mean values between parietal and central
derivations tend to decrease passing from eu- to hypoglycaemia,
suggesting that hypoglycaemia not only results in an increase of
EEG power in low frequency bands, but also in a decrease of
intra-hemispheric and inter-hemispheric coherence, related to
progressive loss of cognitive function and altered cerebral ac-
tivity. Future developments will include the extension of the
database and of the considered EEG channels.
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LONG TERM RESULTS OF A FLUORESCENCE-BASED
IMPLANTABLE GLUCOSE SENSOR

S. loacara’, A. Oprea’, A. Gutan', F. Cojocaru’, A. Dehenis?,
S. Fica’

IEndocrin()logy and Diabetes, Elias Emergency University
Hospital, Bucharest, Romania
2Research, Senseonics Inc., Germantown, USA
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Aim: To investigate the 90 day performance of a fluorescence-
based implantable glucose sensor.

Methods: A small cylindrical sensor (3 X 14mm) was im-
planted in the upper arm of type 1 diabetes patients. The sensor
includes a temperature compensated fluorometer. Glucose values
can be wirelessly transmitted and displayed on a smartphone. There
were 41 implanted sensors, divided into 3 groups based on hard-
ware differences. Mean absolute relative difference (MARD) for
glucose values above 75 mg/dl was calculated. Venous samples
collected every two weeks during 8 hours hospital stays, at 15
minutes intervals were used as reference for MARD calculation.
Clarke Error Grid analysis completed the accuracy evaluation.

Results: Compared with group A (n=6), Group B (n=17) had
a significantly higher longevity (64 = 31 days group B vs. 28 + 10
days group A, p<0.01) and better MARD (11.8 £+ 0.8% group B
vs. 23.0 £ 1.5% group A, p<0.01). There was a further im-
provement in group C (n=18) for both longevity (64 + 31 days
group B vs. 87 £ 10 days group C, p<0.01) and MARD
(11.8 £ 0.8% group B vs. 10.9 = 0.7% group C, p<0.01). Similar
improvements in sensor accuracy were shown by the Clarke Error
Grid analysis showing a cumulative percentage for zone A +B of
85.5%, 98.5%, and 98.8% for group A, B, and C respectively.

Conclusion: Clinical data for a fluorescence-based implant-
able glucose sensor in type 1 diabetes patients showed 90 days
very good results in terms of longevity and accuracy, particularly
in sensor configuration available in group C. This particular
sensor configuration looks ready for further 180 day testing.
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TIME LAG OF THE NEW DEXCOM G4 PLATINUM
WITH MODIFIED SOFTWARE SYSTEM

L. Bohnett', K. Nakamura', A. Balo?

!Biostatistics, Dexcom Inc., San Diego, USA
2Regulaz‘ory Affair, Dexcom Inc., San Diego, USA

Background: Continuous glucose monitoring (CGM) sys-
tems estimate blood glucose levels using interstitial fluid. The
physiology of glucose moving from blood to interstitial fluid has
been estimated to happen in 5-6 minutes; CGM has reported time
lags ranging from 5 to 20 minutes. The time it takes to display
blood glucose estimates impacts the helpfulness of CGM.

Methods: The G4 PLATINUM with modified software sys-
tem was evaluated in 51 diabetic subjects. Subjects participated
in a 12hr clinic session with the system and Yellow Springs
Instrument (YSI) blood glucose measurements recorded every 5
and 15 minutes, respectively. Subject glucose levels were ma-
nipulated during their clinic stay allowing time lag estimation
during recovery from hypoglycemia (YSI glucose < 70 mg/dL).
Time lag within 30 minutes was estimated for each system using
the optimum of different statistics.

Results: There were a total of 2,378 YSI values collected from
50 subjects. The median time lag of the system was 6 minutes for
each statistic (Figure 1) with averages ranging from 5 to 7
minutes. The majority (88%, 44 out of 50) of systems had a time
lag within 10 minutes. Time lag during recovery from hypo-
glycemia was 4-6 minutes (Figure 2).

Conclusion: The time lag of this CGM is short and similar to
physiological time lag. The system experienced similar time lag
overall as while recovering from hypoglycemia, which may
allow CGM users to utilize CGM trends for hypoglycemia
management. The apparent time lag of glucose between venous
blood and interstitial fluid can be minimized.
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EXPLOITING METER TECHNOLOGY TO IMPROVE
SMBG AND GLYCAEMIC CONTROL IN
SUBOPTIMALLY ADHERENT AND POORLY
CONTROLLED INSULIN-USING INDIVIDUALS
WITH DIABETES

W. Fisher!, A. Maran?, O. Mast?, J. Weissmann*, A. Moritz?,
T. Kohut!, I. Cranston’®

TPsychology, University of Western Ontario, London Ontario,
Canada

’Medicine, University of Padua, Padua, Italy

FMarket Access, Roche Diagnostics, Mannheim, Germany
*Medical Affairs, Roche Diagnostics, Mannheim, Germany
>Queen Alexandra Hospital, Portsmouth Hospitals NHS Trust,
Cosham, United Kingdom
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Background: Research has established that information,
motivation, and skill demands of SMBG constitute significant
challenges to patient adherence and achievement of glycaemic
control. Improved meter technology may address these chal-
lenges by reducing information, motivation, and skill demands of
SMBG. The current research examined the impact of innovative,
integrated and simplified meter technology designed to sub-
stantially reduce demands of SMBG and improve adherence and
glycaemic control.

Methods: 311 individuals with type 1 or insulin-treated type 2
diabetes performing SMBG at suboptimal frequencies and
HbAlc = 7.0% were cluster-randomized to an integrated strip-
free self-monitoring system (EXP; Accu-Chek® Mobile system,
Roche Diagnostics) or single-strip meters (CNL). Patient-
reported challenges of SMBG were assessed at baseline and
diabetes regimen distress, SMBG frequency, HbA1lc were mea-
sured at baseline, 12, and 24 weeks.
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Results: At study baseline participants reported significant
challenges to SMBG including feeling discouraged (32.5%),
helpless (31.9%), and depressed (29.7%) in relation to self-
monitoring and a substantial proportion (23.7%) reported that
they were not motivated to maintain self-management. More-
over, 39.8% of participants reported one or more element of
serious regimen-related distress at study baseline and 29.3%
continued to report serious regimen-related distress at 24 weeks.
Despite experiencing these motivational challenges to self-
management, participants randomized to the integrated strip-free
system showed significantly increased SMBG frequency and
significantly improved glycaemic control across the study interval.

Conclusion: Integrated, simplified strip-free meter technolo-
gy may result in meaningful increases in SMBG frequency and
glycaemic control among individuals with suboptimal self-
monitoring and glycaemic control who experience substantial
motivational barriers to adherence.
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FEASIBILITY STUDY USE CASE AND PERFORMANCE
OF A 90-DAY IMPLANTABLE CGM SYSTEM

X. Chen!, A. DeHennis’

! Product Development, Senseonics Incorporated, Germantown, USA

As CGM systems begin to consolidate more functionality into
the wearable device as well as incorporate seamless connectivity
to smartphones, the form factors and disposable components also
become part of the scaling process. All of these system design
features become a part of the user experience and play a role in
compliance and overall use of the system’s features and func-
tionalities. A new implantable CGM system consisting of a
fluorescence-based glucose Sensor, body-worn Transmitter and
smartphone App has been developed. The small cylindrical
Sensor has been designed to be inserted subcutaneously and
provides 90 days of continuous measurements. The wearable
Transmitter communicates with the passive Sensor via a near
field communication (NFC) link as well as smartphone App via
Bluetooth LE to display real time results. The Transmitter is
powered with a rechargeable battery that can go from completely
empty to fully charged in approximately 15 minutes and is at-
tached via an adhesive patch or armband strap. This use case
enables continuous usage throughout the day and night and can
be taken off for a brief interval for recharging. This CGM system
was used in a 14-subject, 90-day feasibility study where system
performance and patient compliance were then analyzed. The
sensor system achieved a full range MARD of 11.1%. Com-
pliance metrics and subject use case benefits in HbAlc were
assessed. Further detailed in Table 1, this study found an average
median use time >22 hrs/day over the full 90-day study duration.

Table 1: System Use Case Statistics for the 90 day study and
Pre- and Post- Study HbA1c Measurements

Subject | Median Wear MARD (%) Pre-study | Post-study HbA1c

ID Per Day (hrs) | (Full Range) HbA1c HbA1c Difference |
1 231 8.4 7.01 6.8 -0.21
2 231 11.9 n/a 6.78 n/a

3 231 9.8 n/a 71 n/a
4 23.8 9.7 n/a 8.17 nfa

5 23.4 9.9 n/a nfa nfa

6 233 7.9 7.9 6.66 -1.24
T 18.1 13.6 8.2 7.79 -0.41
8 22.5 13.4 9.6 8 -1.6
9 24 16.9 7.5 6.84 -0.66
10 231 10.7 7.13 7.32 0.19
11 22.8 18.2 B.77 7.49 -1.28
12 22.7 6.3 9.8 8.81 -0.99
13 13.5 10.6 13.7 9.35 -4.35
14 23.4 | 5.6 9.76 8.82 -0.94
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This case report has been published in BMJ case report.

Lee SI, Narendran P. Intraperitoneal insulin therapy for a
patient with type 1 diabetes with insulin injection site
inflammation. BMJ Case Rep. 2014 Aug 21:2014. pii:
bcr2014205278. doi: 10.1136/bcr-2014-205278.
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INTRAPERITONEAL INSULIN THERAPY
FOR A PATIENT WITH TYPE 1 DIABETES
WITH INSULIN INJECTION SITE INFLAMMATION

S.I. Lee!, P. Narendran®

!City Hospital, Sandwell & West Birmingham Hospitals
NHS Trust, Birmingham, United Kingdom

2Clinical and Experimental Medicine, University

of Birmingham, Birmingham, United Kingdom

Background: A 36-year-old Caucasian man with a 14-year
history of type 1 diabetes (T1D) developed skin inflammation at
the site of subcutaneous insulin injection after 10 years of basal
bolus subcutaneous insulin therapy. This inflammation led to
poor insulin absorption, poorly controlled blood glucose
(glycated haemoglobin (HbAlc) 94 mmol/mol) and subse-
quently to ketoacidosis. The problem persisted despite a trial of
continuous subcutaneous insulin infusion (CSII). Insulin au-
toantibody and skin prick test against common insulins were
all negative.

Method: The patient was switched to treatment with contin-
uous intraperitoneal insulin infusion (CIPII). The percutaneous
port system consists of a metal body with a catheter placed in-
traperitoneally. We used the Accu-Check Diaport (Roche) CIPIL
device and Insuman Infusat (soluble insulin, 1.100 strength,
Sanofi INS 1450).

Results: Two months post insertion, he developed cellulitis
surrounding the port, this settled with intravenous antibiotics. At
3 months’ follow-up, his HbAlc was 63 mmol/mol compared
with 73 mmol/mol pre-CIPIL. His Problem Areas in Diabetes
(PAID) score improved from 67/80 pre-CIPII to 33/80 post-
CIPII.

Discussion: CIPII closely approximates the physiological
secretion of insulin because insulin is absorbed from the peri-
toneal space into the portal circulation. It has been shown to give
good HbAlc control with acceptable morbidities and improves
quality of life.

We present the use of CIPII as an alternative route of insulin
delivery in a young adult with T1D. The only alternative ap-
proach would have been a pancreas transplant. CIPII is a better
alternative because it is simpler, less invasive, and does not re-
quire lifelong immunosuppression.
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FACTORS ASSOCIATED WITH SUCCESSFUL
CONTINUOUS SUBCUTANEOUS INSULIN INFUSION
THERAPY IN TYPE 2 DIABETES PATIENTS—

THE OPT2MISE TRIAL

O. Cohen’, Y. Reznik? I. Conget’, R. Aronson?,
J. Castaiieda®, S. Huang®, S. Lee®

!Institute of Endocrinology, Sheba Medical center, Ramat gan,
Israel
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2Endocrinology and Diabetes Department, Centre Hospitalier
Régional Universitaire de Caen Céte de Nacre, Caen, France
’Diabetes Unit Endocrinology and Nutrition Department,
University Hospital Clinic, Barcelona, Spain

*Diabetes & Endocrinology, LMC, Toronto, Canada

°Bakken Research Center, Medtronic, Maastricht, Netherlands
6Medtr0nic, Medtronic, Northridge, USA

The OpT2mise study, demonstrated CSII provided signifi-
cant improvement in glycemic control, as compared with in-
jection therapy (MDI) in type 2 diabetes (T2D). We aimed to
assess the association between baseline or treatment related
factors with glycemic improvements seen in the CSII arm of
the study.

331 uncontrolled T2D subjects subjects (45.6% women,
56.0 £9.6yr, BMI 33473 kg/mz, diabetes  duration
15.1 £ 8.0yr, HbAlc 9.0 £ 0.8%), were randomized to CSII or
MDI regimen. Analysis was performed to assess the association
of Alc change at 6 months with base line and study related
factors.

CSII therapy achieved significantly greater Alc (—1.1%)
reduction and more treatment satisfaction than MDI arm
(—=0.4%). The effect of in Alc change was dependent on
baseline Alc (p < 0.001). CSII was superior to MDI in the
observed range of baseline Alc values and the advantage of
CSII over MDI increased with higher baseline Alc. Older age,
longer duration of diabetes, low cognitive score and low SMBG
use did not diminish the effect. In the CSII arm only 6-month
satisfaction and number of boluses were associated with Alc
reduction.

Conclusion: CSII in T2D patients was associated with
greater improvement in Alc compared to MDI. Baseline Alc
was a major predictor of glycemic response. Alc improve-
ment in CSII arm was associated with treatment satisfaction
and number of boluses without increase in total daily dose.
Although CSII treatment involves the use of advanced tech-
nology, patients using less SMBG, had lower cognitive state
or older achieved comparable improvement in glycemic
control.

Baseline A1c and Estimated Treatment Effect on A1c Change
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FACTORS ASSOCIATED WITH SEVERE
HYPOGLYCEMIA IN OLDER ADULTS
WITH TYPE 1 DIABETES

S. DuBose!, R. Weinstock?, I. Hirsch?, R. Bergenstal?,
N. Chaytor®, C. Peterson’, B. Olson*, M. Munshi®,
A. Perrin!, R. Beck!

!TID Exchange Clinic Network, Jaeb Center for Health
Research, Tampa, USA

’Endocrinology Diabetes & Metabolism Department of
Medicine, State University of New York Upstate Medical
University, Syracuse, USA

’Division of Metabolism Endocrinology and Nutrition,
University of Washington, Seattle, USA

“International Diabetes Center, Park Nicollet, Minneapolis,
USA

Neurology, University of Washington, Seattle, USA
®Joslin Diabetes Center, Beth Israel Deaconess Medical
Center, Boston, USA

Background and Aims: In the T1D Exchange clinic registry,
hypoglycemia-induced seizure or loss of consciousness within
the prior year was reported by 21% of participants aged =65
years with >40 years T1D duration. We designed a case-control
study to identify factors associated with severe hypoglycemia
(SH) in older adults with T1D.

Methods: Cases (n=101) aged =60 years with >20 years
T1D duration and a SH event in the past year were age-matched
to 100 controls without SH in the past 3 years. Data collection
included 14 days of blinded CGM, various aspects of diabe-
tes management, and cognitive, psychosocial, and functional
measures.

Results: Cases and controls were nearly identical for age
(mean 68 years), TID duration (mean 40 years), pump use (59%),
HbAlc (mean 7.8%), and mean CGM glucose (175 mg/dL), but
cases had more CGM glucose variability (CV, p=0.009). Cases
spent 65 minutes/day <60 mg/dL, compared with 43 minutes/
day in controls (p=0.12). Hypoglycemia unawareness was
strikingly more common in cases, with 45% reporting not feeling
symptoms until glucose <50mg/dL versus 18% of controls
(p=0.001). Cases had slightly lower cognitive test scores than
controls (p=0.04) and higher Hypoglycemia Fear Survey scores
(p < 0.001).

Conclusions: Tight glycemic control is not a key explanatory
factor for the high rate of SH in older adults with longstanding
T1D. Rather, an ominous combination of increased glycemic
variability and hypoglycemia unawareness increases the SH risk.
While CGM may effectively address the risk of SH in this
population, U.S. Medicare does not currently cover CGM.
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DURABILITY OF INSULIN PUMP THERAPY
EFFICACY IN A COHORT OF 161 PATIENTS
WITH TYPE 2 DIABETES MELLITUS

J. Morera’, M. Joubert', R. Morelly?, A. Rod’, B. Lireux',
Y. Reznik!

Diabetes unit, Caen University Hospital, Caen, France
2Biostatistic and clinical research unit, Caen University
Hospital, Caen, France
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Insulin pump therapy is effective in type 2 diabetes patients
(T2D) uncontrolled by multiple daily insulin injections (MDI).
We retrospectively analyzed on the long term efficacy of pump in
a cohort T2D patients followed in one french center.

All 161 T2D patients who began insulin pump therapy be-
tween 1998 and 2012 were included in the survey. Patients
characteristics included age 58.3 £ 9.8 yrs, BMI 33.2 £+ 6.6 kg/
mz, Alc 8.95 £+ 1.68%. Insulin was used in 96% patients (MDI in
85%) for a mean of 6.75 * 4.6 yr at a total daily dose (TDD) of
1.23 £ 0.88 U/kg/d. Metformine was used in 41% patients.
Medical data were collected at pump initiation and thereafter
yearly. At 1 year, HbAlc dropped by —1.29% (p < 0.001),
56.2% patients achieving an HbAlc < 8%. HbAlc dropped by
—0.83 £ 1.28% in patients on a basal/bolus regimen. No change
in Alc occurred when baseline HbAlc was <8%. Insulin TDD
dropped by 13% (p < 0.05), body weight (BW) increased by
2.9 £ 7.6kg (p < 0.001). Metformin intake had no influence on
Alc or body weight changes. Mean duration of pump therapy
was 5.13 £+ 3.22 yrs. Alc and TDD remaining stable during 7 yrs
follow-up (p < 0.01). Mean BW gain was 4 = 11kg at Syrs
(p < 0.05).

In conclusion, pump therapy improves glycemic control with
durability of such effect maintained several years after pump
initiation.
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OPT2MISE: A RANDOMISED CONTROLLED TRIAL
TO COMPARE INSULIN PUMP THERAPY WITH
MULTIPLE DAILY INJECTIONS IN THE TREATMENT
OF TYPE 2 DIABETES

Y. Reznik!, O. Cohen?, R. Aronson’, I. Conget", S. Runzis’,
J. Castaneda®, S.W. Lee”

' Department of Endocrinology, CHU Cote de Nacre, Caen,
France

2Institute of Endocrinology, Chaim Sheba Medical Center,
Tel Hashomer, Israel

’LMC Diabetes & Endocrinology, LMC Diabetes &
Endocrinology, Toronto, Canada

*Diabetes Unit Endocrinology and Nutrition Department,
University Hospital Clinic, Barcelona, Spain

’Diabetes Departement, Medtronic International Trading Sarl,
Tolochenaz, Switzerland

®Diabetes Departement, Medtronic Bakken Research Center,
Maastricht, Netherlands

"Diabetes Departement, Medtronic Diabetes, Northridge, USA

Background: Previous randomised controlled studies com-
paring the glucose-lowering efficacy of pump therapy and mul-
tiple injections in insulin-treated patients with type 2 diabetes
have yielded unconclusive results.

Methods: OpT2mise was a large, multicenter, controlled trial
that compared pump therapy with multiple injections in insulin-
treated patients with type 2 diabetes. Patients (n=495) with poor
glycaemic control despite multiple injections with insulin ana-
logues were enrolled into a 2-month dose-optimisation run-in
period, after which patients with glycated haemoglobin Alc
(HbAlc) 2 8.0% and <12% (n=331) were randomised to pump
therapy or to continue with multiple injections. The primary
endpoint was the change in mean HbA 1¢ from baseline to the end
of the randomised phase.

Findings: At baseline, the mean HbAlc level was 9% in both
groups. At 6 months, HbAlc had decreased by 1.1 + 1.2% in the

ATTD 2015 ORAL PRESENTATIONS

pump therapy group, and 0.4 + 1.1% in the multiple injec-
tions group, resulting in a between-group treatment differ-
ence of —0.7% (95% confidence interval [CI] —0.9 to —0.4,
P < 0.001). The percentage of subjects achieving an HbAlc
level < 8% in the pump therapy group was twice that in the
multiple injections group. At the end of the study, the total daily
insulin dose was 20.4% lower with pump therapy than with
multiple injections, with no significant difference in body weight
change between the two groups. No severe hypoglycaemia or
ketoacidosis occurred in the pump therapy group.

Interpretation: In patients with sub-optimally-controlled
type 2 diabetes, pump therapy significantly improved glycaemic
control, compared with injection therapy, with lower insulin
doses and maintained safety.

71

THE IMPACT OF INSULIN PUMP THERAPY ON
GLYCEMIC PROFILE OF PATIENTS WITH TYPE 2
DIABETES. DATA FROM THE OPT2MISE STUDY

L. Conget!, O. Cohen?, R. Aronson’, J. Castaneda®, S. Runzis®,
S. Huangé, J. Shin®, Y. Reznik’”

! Diabetes Unit Endocrinology and Nutrition Department,
University Hospital Clinic, Barcelona, Spain

2Institute of Endocrinology, Chaim Sheba Medical Center,

Tel Hashomer, Israel

SLMC Diabetes & Endocrinology, LMC Diabetes &
Endocrinology, Toronto, Canada

“Diabetes Departement, Medtronic Bakken Research Center,
Maastricht, Netherlands

°Diabetes Departement, Medtronic International Trading Sarl,
Tolochenaz, Switzerland

SDiabetes Departement, Medtronic Diabetes, Northridge, USA
”Endocrinology and Diabetes Department, CHU Cote de Nacre,
Caen, France

Aim: To further understand the mechanism underlying the
differences between both types of therapies, a study on the glu-
cose metrics, as a secondary endpoint, was performed.

Subjects and Methods: Subjects with poor glycemic control
(n=495) on MDI were enrolled into a run-in period for insulin
dose optimization. Those showing an HbAlc > 8% and <12%
were then randomly assigned to CSII or continuing on MDI for 6
months. Blinded Continuous Glucose Monitoring (CGM, iPro2,
Medtronic) data was collected for a 6 day period before and 6
months after randomization and changes in glucose metrics were
evaluated (Glucose exposure, Glucose Variability and Glucose
Ranges).

Results: Data on CGM were available for 290 patients (143
and 147; 123 and 112 in the CSII and MDI arms at baseline and 6
month). After 6 months, 24 h sensor glucose (SG) was reduced
significantly more in CSII group (—17.1 mg/dl, p < 0.05), with
less exposure to SG > 180 and SG > 250mg/dl (-12.2%,
p < 0.001%, and —6.4%, p < 0.05), more time in target (70—
180 mg/dl; 11.8%, p < 0.001) and no difference in time exposure
to SG < 70 mg/dl. Concerning glucose variability, there were no
difference in 24 h Standard Deviation (SD) SG, coefficient of
variation (CV) or in mean amplitude of glucose excursions
(MAGE).

Conclusions: CSII treatment in suboptimally controlled pa-
tients with T2D provides a significant improvement in glucose
profile with increased time spent in target, less exposure to hy-
perglycemia and without an increase in the risk of hypoglycemia



ATTD 2015 ORAL PRESENTATIONS

72

COMPOSITE ADIPONECTIN-RESISTIN AND INSULIN
RESISTANCE INDEXES ARE CORRELATED WITH
ADIPOSITY GLUCOMETABOLIC CONTROL AND
CARDIOVASCULAR RISK IN TYPE 2 DIABETIC
PATIENTS AND NON-DIABETIC INDIVIDUALS

S. Habib!, K. A Al Regaeiyl, A. Jammah?, M. Mirza Subhan®

! Physiology, King Saud University, Riyadh, Saudi Arabia
’Medicine, King Saud University, Riyadh, Saudi Arabia
Physiology, Arabian Gulf University, Manama, Bahrain

Objectives: Adiponectin and resistin are adipokines involved
in insulin resistance, glucometabolic control and adiposity.
There are evidences that hypoadiponectinemia and hyperresis-
tinemia are associated with cardiovascular disease. The aim of
this study was to assess the relationships of Adiponectin-resistin
(AR) and insulin resistance (IR ,g) indexes with adiposity, glu-
cometabolic control and cardiovascular risk in healthy subjects
and patients with type 2 DM.

Methods: This observational case control study was con-
ducted in the Departments of Physiology and Medicine, King
Saud University, Riyadh. A total of 229 subjects with age range
24-65 years were studied. Body composition was assessed by
bioelectrical impendence analyzer. Fasting blood samples were
analyzed for glucose, glycosylated hemoglobin (HbAlc), high
sensitivity C reactive protein (hsCRP), lipids, Lipoprotein(a),
adiponectin and resistin levels. The AR and IRAR indexes
were determined by the formulas; 1 + [log;9(Ro)-logi0(Ap)] and
log0(IoGo) + log;o(InGo)logio(Ro/Ag) respectively as previously
described. [Ro=fasting resistin, Ap="Tfasting adiponectin, [y=
fasting insulin and Gq = fasting glucose]

Results: Serum adiponectin and resistin levels correlated
inversely (r=0.158, P <0.05). AR and IRAR indexes were more
strongly associated with adiposity, dyslipidemia and cardio-
vascular risk markers. AR index correlated positively with
Triglycerides (r=0.354, P<0.001), hsCRP (r=0.264,
P<0.001), HbAlc (r=0.425, P<0.001), fat mass (r=0.157,
P<0.05), Waist hip ratio (r=0.212, P<0.01) and negatively
with high density lipoprotein (r= —0.327, P<0.05). IRAR re-
lationships were even more strongly correlated with the above
mentioned markers.

Conclusions: Adiponectin-resistin and insulin resistance in-
dexes correlate significantly with adiposity, glucometabolic
control and cardiovascular risk in type 2 diabetic patients and non
diabetic individuals. They may prove to be useful integrated
biomarkers to predict metabolic dysregulation and cardiovas-
cular risk.
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DIABETES MANAGEMENT IN ITALIAN CHILDREN,
ADOLESCENTS AND YOUNG ADULTS WITH TYPE 1
DIABETES (T1D) IN TEENS: ADVANCED VS
CONVENTIONAL THERAPIES

A. Scaramuzza’, D. lafusco’, A. La Loggia’, C. Maffeis’,
I Rabbone’, S. Toni', L. Laffel?, C. Domenger>, S. Tumini’,
TEENs investigator group of ISPED’

"Ttalian Society for Pediatric Endocrinology and Diabetology,
(ISPED/SIEDP), Torino, Italy

2Joslin Diabetes Center, Harvard Medical School, Boston, USA
3Global Diabetes Division, Sanofi, Paris, France
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Table: Glycaemic control, diabetes management and acute complications in patients using advanced or
conventional therapies
8§12 years old 13-18 years old 19-25 years old
[n=331) (r=430)] (n=125]

AT(=185)  CT[oetds) | AT(=230)  CT(netS8) | AT[re2d8)  CT[net3)
Glycaemic control
Ho ), 1700 | 7o) | 78(14) | 780 | ma(3) | 7s(Ly)
mean 30) ! ! ) ’
HbAy, 2t target®, % of
et % 1) u 3 B %
Dizbetes management
SMBAG [times per dzy] i
mean () SA4(L5) 52(L6) 45(16) 46(19) 39(14) 36(12)
(GM, %of particpants | 86 07 15 10 17 3
Acute complications i the past 3 months (% of participants|
Severe hypoglyczemia’ bH] Al 10 0 1 0
DKA 38 07 Al 10 34 23

AT, advanced therapy; CGM, continuous glucase monitoring; CT, conventional therapy; DA, diabetic ketoacidosis; S0,
standard deviation; SMBG, self-manitoring of blood glucose

*Hid. targets were defined 25 <7.5% (ISPAD) for participants aged $18 years and <75 [ADA) for participants

aged »18 years; "Resulting in seizure or loss of consciousness

Objectives: TEENS is the largest worldwide, contemporary,
observational study of T1D in 8-25-year-old (y/o) patients,
aiming to assess disease management and psychosocial param-
eters to identify approaches to optimise diabetes outcomes. This
report describes outcomes in Italian patients using advanced
therapies (AT; insulin pump using analog insulin, basal-bolus
with analog insulin) vs conventional therapies (CT; human in-
sulin, non-analog insulin).

Methods: 23 centres collected data by interview, medical
record review and participant/parent survey from 1009 Italian
youths (mean[SD] diabetes duration: 7.52[4.64] years). HbA .
was measured uniformly using AlcNow™ (Bayer, reference
range 4-6%). Diabetes-specific emotional burden was assessed
using the Problem Areas In Diabetes (PAID; ages 13-25y/0)
survey.

Results: Overall, 40% of participants attained HbA . targets
and 62% used AT. Across age groups, numerically more AT
users achieved HbA . targets compared with CT users (Table).
While SMBG frequency was similar across groups, a higher
proportion of AT users used CGM compared with the CT group.
A higher rate of DKA (all age groups) and severe hypoglycaemia
(13-25y/o) was reported for the AT group. Overall diabetes-
related emotional burden was similar between treatment groups
(AT vs CT, mean[SD]; PAID 13-18y/o 24[18] vs 25[18]; 19—
25ylo 22[17] vs 22[21]).

Conclusions: In Italy, 40% of patients attained HbA . targets
with a mean(SD) HbA . of 7.8(1.2). A higher proportion of pa-
tients at target were using AT compared with CT. Opportunities
exist to further improve HbA,. target attainment, and reduce
acute complications and disease burden for youth with T1D.

Study funded by Sanofi
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INCREASED ARTERIAL WALL STIFFNESS IN
CHILDREN WITH TYPE 1 DIABETES AND BAD
METABOLIC CONTROL: EARLY MARKER OF
VASCULAR COMPLICATIONS?

B. Obermannova’, L. Petruzelkova’, T. Seeman’,

T. Sulakova?, Z. Sumnik’



A-34

'Department of Pediatrics, University Hospital Motol and 2nd
Faculty of Medicine Charles University in Prague, Prague,
Czech Republic

2Depcm‘mem‘ of Pediatrics, Faculty Hospital Ostrava, Ostrava,
Czech Republic

Background: The prevalence of cardiovascular risk factors is
underestimated in children with type 1 diabetes (T1D).

Aim: To investigate the relationship among the arterial stiff-
ness and factors associated with metabolic control of diabetes
such as HbAlc levels, duration of diabetes and mode of insulin
treatment.

Patients and Methods: We have examined 39 children with
type 1 diabetes (25 males), aged 11-18 years (median 16), dia-
betes duration 3-16 years (median 9), 20 and 19 treated with
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CSII and MDI, respectively. All subjects have measured HbAlc
(44-122, median 78 mmol/mol; IFCC). Arterial stiffness
was measured as carotid-femoral pulse wave velocity (PWV)
(PulsePen, DiaTecne). Adjustment included gender, age, heart
rate and mean arterial pressure.

Results: Increased arterial stiffness was found in 8 (21%)
patients. We found significant association between increased
PWYV and higher HbAlc level (p < 0.001) whereas duration of
T1D and insulin treatment mode were not associated.

Conclusions: Higher HbAlc levels were associated with
significant increase of arterial stiffness in young patients with
type 1 diabetes. Identifying early vascular abnormalities in youth
with T1D will allow implementation of more aggressive risk
factor management.

The study was supported by grant IGA No 5300
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REDUCTION OF SILENT OCCLUSION OCCURRENCE
DURING CONTINUOUS SUBCUTANEOUS INSULIN
INFUSION

N.G. Bolick!, D.R. Morel?, S.S. Gerth!, W.D. Woodley’,
R.J. Pettis’

!Parenteral Sciences, BD Technologies, RTP, USA
2Corporate Clinical Development, BD, Le Pont de Claix, France

Background: Continuous subcutaneous insulin infusion
(CSII) sets’ failure modes include leakage, pump occlusion
alarms, and sub-alarm “‘silent’” occlusions; these can impede in-
sulin delivery and contribute to lack of glycemic control. A novel
CSII polymer catheter set was evaluated against commercial sets
for delivery reliability using multiple insulin pump types.

Method: CSII flow performance was examined during 4.5 hr
placebo delivery at clinically relevant rates (1 U/hr basal, 10 U/
bolus) in 12 nondiabetic Yorkshire swine using BD’s investiga-
tional 6mm polymer set and 3 commercial sets (Animas Inset®,
Medtronic Quick—set®, Accu-chek® Ultraflex; all 6 mm length)
with their recommended pump (Animas OneTouch® Ping®, Med-
tronic MiniMed Paradigm® Revel™, & Roche Accu-Chek® Spirit,
respectively). Flow performance was monitored using in-line in-
fusion pressure and analyzed with a proprietary pressure/flow al-
gorithm that identified periods of sub-alarm flow interruptions
(“silent” occlusions) with 30 minute minimum threshold. Animal
studies were IACUC approved and NIH/AAALAC compliant.

Results: When BD’s investigational set was used, reductions in
mean percent time of silent occlusion were observed compared to
Animas/Inset®, Medtronic/Quick—set®, and Roche/Ultraflex by 79%,
77%, and 74%, respectively. Reductions at p-values of 0.0066,0.0159
and 0.0535, respectively, were shown per non-parametric testing as
data was non-Gaussian. There were no statistically significant dif-
ferences in leakage or occlusion alarm occurrences amongst devices.

Conclusions: The investigational set showed improved in-
sulin flow reliability relative to comparators based on detectable
silent occlusions. More reliable insulin flow may provide benefit
in reducing complications due to undetected insulin set failure.
Ongoing efforts include examining pressure/flow algorithm op-
timization and clinical detection of silent occlusions.
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HEALTHCARE PROVIDERS AND THEIR PATIENTS
WITH TYPE 1 DIABETES HAVE DIFFERING
PERCEPTIONS OF THE IMPORTANCE

OF VARIOUS INSULIN PUMP FEATURES

R. Ziegler!, M. Bromba®, M. Halbron®, M. de Lange®, B. Levy”,
M. Lévy®, B. Lippmann-Grob’, K. Walshe®, K. Barnard®

'Medical, Diabetes Clinic for Children and Adolescents,
Muenster, Germany

2Research, Froidevaux & Partner, Zurich, Switzerland
Diabetology Department, Hépital Pitié-Salpétriére,

Paris, France

“Medical, Groene Hart Hospital, Gouda, Netherlands
’Medical, LifeScan, Wayne, USA

SMedical, Hopital de Nanterre, Nanterre, France

7Medical, Diabetes Klinik, Bad Mergentheim, Germany
8Medical, Lagan Valley Hospital, Lisburn, United Kingdom
°Human Development and Health, University of Southampton,
Southampton, United Kingdom

Aims: Latest generation insulin pumps (LGIP) offer advanced
features that are designed to assist individuals with diabetes
better manage their disease. However, are healthcare profes-
sionals (HCPs) and their patients aligned in their perceptions
regarding the importance of these features? We conducted a
survey of HCPs and their patients with type 1 diabetes to address
this question.

Methods: HCPs and their patients from 82 centers in five
countries responded to the survey. All patients had recently
transitioned to an LGIP (Animas® Vibe™), enabled with con-
tinuous glucose monitoring (CGM), following previous treat-
ment with an earlier generation insulin pump, multiple daily
injections (MDI) or no previous insulin treatment. Patients were
surveyed via a 50-item online questionnaire, which included
questions to assess their perceptions of the value and importance
of the LGIP features. HCPs completed a shorter version of the
questionnaire. Respondents rated specified features of the LGIP
‘important’ or ‘less important’.

Results: A total of 356 patients, age 12—79 years, and 121
HCPs, responded to the survey. Alignment of perceptions be-
tween groups was mostly strong; however, notable differ-
ences were seen in perceived importance of certain convenience/
utility features (high-contrast screen, waterproofness) and clin-
ically relevant features (ezBG, downloading capability).
(Table 1)

Table 1. Percentage of patients and HCPs who the LGIP ad:

Feature Rated “Important” |
Patient | HCP
n=356 n=121
| Ease of use (e.g. menu, navigation, instructions, etc.) 96.6% 100.0%
Giving a bolus at meal or snack time 95.3% 96.6% |
Warnings and alarm safety system 93.5% 86.8%
| Size 90.6% 85.8% |
Ease of customizing profiles (e.g. basal rates, exercises, elc.) B88.3% 7.5%
Weight 83.9% | B0.7%
Continuous Gl Monitoring (CGM) option 80.9% | B
| Waterproofness = . 7398% | | 611% |
ezBG feature (automatic calculation of correction bolus doses) | 71.3% | 90.2%
Low bolus increment of 0.05 U 67.9% | 61.2%
66.6% | 71.6%
High-contrast color screen 63.7% | 84.5%
Downloading capability 62.4% | 87.5%
| Custor 2 in-pump fo e option 36.2% 1 34.8% |
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Conclusions: Because improving glycemic control is a shared
goal, it is important that HCPs and patients discuss the impor-
tance of pump features. HCPs should explain and encourage use
of clinically relevant features with their patients but also discuss
the convenience/utility features that will reduce the burden of
diabetes and enhance optimal diabetes self-management.
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SIMPLE CSII PROVIDES ACCURATE BASAL
INSULIN DELIVERY

P. Gravesen', S. Masurkar?, A. Crop?, C. Parkin’®, J. Warner*

'Research, CeQur ApS, Nordborg, Denmark

2Research, CeQur Corporation, Marlborough, USA
Research, CGParkin Communications Inc., Boulder City, USA
“Clinical and Commercialization, CeQur Corporation,
Marlborough, USA

Objective: A unique advantage of continuous subcutaneous
insulin infusion (CSII) over insulin injections is the ability to
deliver basal insulin that mimics physiologic interprandial insulin
secretion, which can reduce glycemic variability and minimize
hypoglycemia risk. New insulin delivery devices, developed to
deliver simple insulin infusion (SII), provide ““flat basal’’ infusion
similar to durable insulin pumps but without the complexity and
extensive training requirements. We assessed the accuracy of
basal insulin infusion in the PaQ insulin delivery device (CeQur,
Horw, Switzerland), which provides three days of continuous in-
sulin infusion for individuals with type 2 diabetes.

Methods: In accordance with recommended test methodology
(International Electrotechnical Commission [IEC] 60601-2-24
standard for infusion pump performance), we assessed the ac-
curacy of the PaQ device at 10.0 ul/h) over two time periods: first
24 hours (T1); and the subsequent 25 hours (T2). The flow was
calculated for every two successive 15 minutes intervals. Percent
of variation [E,(max.) and E,(min.)] and overall mean percent
error were plotted on a trumpet curve. E,(max.) and E,(min.)
were calculated for the 15, 60, 150, 330, 570 and 930 minute
observation windows.

Results: Overall flow rate was 9.908 ul/h (average 9.860 pl/h)
during T1 and 9.934 ul/h (average 9.930 pl/h) during T2, re-
sulting in an Overall Error, A (%) of —0.66%. (Figure 1A)
Average flow rate over the 49 hours was 9.96 ul/h.
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Conclusions: Basal insulin infusion of the PaQ device is ac-
curate, consistent over time and appears to be comparable with
durable insulin pump devices. (Figure 1B)
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INSULIN PUMP THERAPY REDUCES
POSTPRANDIAL GLUCOSE VARIABILITY
IN PATIENTS WITH TYPE 1 DIABETES

L. Cardoso’, C. Batista', D. Rodrigues’, L. Barros’,
D. Guelho!, N. Vicente!, M. Balsa’, D. Martins’,
D. Oliveira’, F. Carrilho’

"Department of Endocrinology Diabetes and Metabolism,
Centro Hospitalar e Universitdrio de Coimbra, Coimbra,
Portugal

Background: Postprandial glycaemia is associated with in-
creased coronary heart disease and cardiovascular events. Total
glucose exposure, including postprandial hyperglycaemia and
glucose variability, should be considered when evaluating the
patient’s risk for complications. Our aim was to assess the impact of
insulin pump therapy on postprandial glucose variability.

Research Design and Methods: We retrospectively analysed
continuous glucose monitoring data from 22 type 1 diabetic
patients under insulin pump (IP) therapy and 39 patients under
multiple daily injection (MDI) regimen. iPro™2 CGM device
(Medtronic, Northridge, CA) was used in all patients.

Results: Duration of disease and HbA1C was similar in both
groups (19.4 and 16.4 years, p=0.212; 7.98% and 7.89%,
p=0.787 for IP and MDI groups, respectively). Patients under IP
were less time in hypoglycaemia than patients treated with MDI
(5.9% versus 10% of the total continuous glucose monitoring
time). Patients under IP therapy had mean postprandial glucose
higher than those treated with MDI at breakfast and lunch
(162.1 versus 150.9 mg/dL, p<0.001; 157.9 versus 154.2 mg/dL,
p<0.001, respectively), but not at dinner (155.4 versus 159.2 mg/
dL, p=0.002). Though, percentage coefficient of variation was
lower in the patients treated with IP than MDI in all meals (breakfast
42.7% versus 50.3%, p<0.001; lunch 43.4% versus 45.9%,
p<0.001; dinner 44.4% versus 45.5, p=0.001, respectively).

Conclusions: Insulin pump therapy effectively reduces hypo-
glycaemia and postprandial glucose variability in patients with
type 1 diabetes. Intervening in all components of glucose ex-
posure is required for optimal diabetes control.

Figure 1. Flow rate accuracies for PaQ simple infusion device (A) and ACCU-CHEK® Spirit insuiin pump (B)
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INTRAPERITONEAL GLUCOSE SENSING - RAPID
AND ACCURATE

A.L. Faugner’, K. Kolle!, N.K. Skjaervoldz, N.A. Elvemo’,
R. Ellingsen®, O. Stavdahl’, S.M. Carlsen®

'Department of Engineering Cybernetics, Norwegian
University of Science and Technology, Trondheim, Norway
’Department of Anesthesia and Intensive Care Medicine,
Norwegian University of Science and Technology, Trondheim,
Norway

’CEO, GlucoSet AS, Trondheim, Norway

4Department of Electronics and Telecommunications,
Norwegian University of Science and Technology, Trondheim,
Norway

Department of Cancer Research and Molecular Medicine,
Norwegian University of Science and Technology, Trondheim,
Norway

A rapid, accurate and robust glucose measurement is needed
for making a safe artificial pancreas for treatment of diabetes
mellitus type 1 and 2. Non-invasive or minimally invasive ap-
proaches such as subcutaneous (SC) glucose sensors are known
to have slow response and poor robustness towards local tissue
effects such as mechanical pressure, temperature, etc.

The present pilot study demonstrates that an intraperitoneal
(IP) glucose sensor can have substantially faster and distinctive re-
sponse than SC sensors. Intra-arterial (IA), IP and SC glucose sen-
sors have been tested on two anaesthetized non-diabetic pigs during
experiments with intravenous infusion of glucose boluses, enforcing
glucose level excursions within the range 5-22 mmol/L.

I 1 1 1

I Glucose bolus (2 g

% Blood gas analysis

— Intraarterial sensor
—— Intraperitoneal sensor
+=-= Subcutaneous sensor -

Glucose [mmol/L]

B 20 25 3 B
Time [minutes]

0 %

Figure 1: Segment of recorded data from animal trial with IA, IP and SC
sensors. Includes three analysed samples from an artery [in black]. Two
glucose boluses (2 grams each) were infused intravenously [in dark blue].
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Off-the-shelf amperometric enzyme-based (glucose oxidase)
sensors were used for the SC case. Optical interferometric phen-
ylboronic acid based sensors were used for IA and IP measure-
ments. Results shown in Fig. 1 indicate that IP measurements can
reflect change in plasma blood glucose already within 1-2 minutes.
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EFFECT OF ACETAMINOPHEN ON CGM GLUCOSE
IN AN OUT-PATIENT SETTING

D. Maahs', L. Messer!, L. Pyle!, R.P. Wadwa’,
E. Westfall’, D.J. DeSalvo®, P. Clinton?, J. Block?,
T.T. Ly?, B.A. Buckingham?

'Barbara Davis Center for Childhood Diabetes,
University of Colorado Denver, Aurora, USA
’Division of Pediatric Endocrinology and Diabetes,
Stanford University School of Medicine, Stanford, USA

Acetaminophen is known to interfere with continuous glucose
monitoring (CGM) by falsely elevating CGM glucose values.
However, limited published data exist documenting the magni-
tude of this relationship. We hypothesized that oral acetamino-
phen would cause elevation of CGM glucose values in
relationship to glucose meter values.

Participants (n=15, 60% male, age=31.2+8.5 years,
HbA1c=7.510.8%) were enrolled in an out-patient study using
the DexCom G4® system. Participants consumed breakfast with
a standardized 1000 mg dose of acetaminophen. Glucose meter
(Bayer Next®) values were taken at baseline, 0.5, 1, 2, 4, 6 and 8
hours, and differences between CGM and meter glucose values
were calculated for each time point.

Least squares means and 95% Cls from a mixed model of the
difference at each time point are displayed (Figure). Statistically
significant differences existed at 1, 2, and 6 hours after acetamin-
ophen ingestion (p=0.001, 0.0004, and 0.036 respectively). The
greatest mean difference was 59 mg/dl with an upper 95% CI limit
of 90 mg/dl. Individual variation requires further investigation.

Acetaminophen falsely elevates CGM glucose values com-
pared to home glucose meter values. Implications of these data
include use of CGM glucose as a replacement for meter glucose
for insulin dosing decisions and applications for closed-loop
systems.

Least squares means and 95% Cls for CGM glucose-meter glucose by time point.
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81 'Design and Control of Mechatronical Systems, Johannes

Kepler University, Linz, Austria
EFFECT OF GLUCOSE REFERENCE MEASUREMENT ’Diabetes-Technology GmbH, Ulm University, Ulm, Germany

DISTRIBUTION ON MARD PERFORMANCE

MEASURE FOR CGM The mean absolute relative difference (MARD) is commonly
H. Kirchsteiger!, F. Reiterer!, G. Freckmann?®, L. del Re’ used toquantify the performance of CGM sensors. It is well
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known that there are significant differences in the MARD if
different glucose ranges are considered (e.g. in hypo-, normo- or
hyperglycemia). Here, we analyzed the effect of the distribution
of glucose reference measurements on MARD.

Methods: Data from 12 patients wearing several sensors in
parallel (Freckman et al., J. of Diabetes Science and Technology
7(4), pp. 842-853) were analyzed. The original distribution of
CGM values and paired reference measurements was close to a
log-normal distribution (Fig. 1). Retrospectively, reference
measurements were removed for MARD calculation in two
ways: a) by maintaining a log-normal distribution, b) by
changing to a uniform distribution. Points to remove were se-
lected randomly; computation was repeated many times (Monte
Carlo simulation) to obtain a statistically significant result.

Results: Initially available paired reference measurements
(N=4757, 3839, 4259 for sensors A/B/C respectively) were re-
duced to N*=2371, 1913, 2124. Initial MARD values (16.52%,
12.67%, 17.06%) changed to 16.52+£0.24%, 12.67+£0.19%
17.07%0.27% when maintaining the log-normal distribution and to
16.51+0.21%, 13.22+£0.16%, 18.25+0.24% when changing to a
uniform distribution (mean = std). See Fig. 2 for results on sensor B.

Conclusions: The distribution of the paired reference mea-
surements greatly affects the MARD. In case the distribution keeps
log-normal (which is the standard case) a reduced amount of paired
measurements still enables bias-free estimation of the MARD. In
case the distribution changes, different glucose regions get more
pronounced, thus significantly affecting the resulting MARD.
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ENDURANCE EXERCISE AND CONTINUOUS
GLUCOSE MONITORING—EFFECTS ON TISSUE
GLUCOSE LEVELS: TEAM BLOOD GLUCOSE
CYCLING RESEARCH

N.E. Hill'’, P. Buchanan? M. Knightz, N.S. Oliver!

!Diabetes & Endocrinology, Imperial College London,
London, United Kingdom
ZDiabetes, Team Blood Glucose, Taunton, United Kingdom

Introduction: Maintaining stable glycaemia during physical
activity can be challenging for people with type 1 diabetes.
Glucose excursions during and after exercise remain a barrier.
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FIG. 1. Median glucose level for individual riders with
diabetes during each stage of the Grand Tour (and overall

median, red line)
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We used CGM in a multi-day cycling event to study the impact of
endurance exercise on glucose homeostasis.

Methods: Team Blood Glucose cycled from Barcelona to
Vienna in 2014. The event comprised three five-day stages (mean
distance 159 km/day) with a rest day between each stage. Volun-
teers wore Dexcom G4 continuous glucose monitoring devices,
calibrated with capillary blood glucose at least twice daily. Those
with diabetes self-adjusted their insulin dosage, with peer-support.

Results: We recruited 11 volunteers (n=7 with diabetes, n=4
without diabetes, age 2649 years) who cycled all stages. Of
those with diabetes, continuous subcutaneous insulin infusion
(n=5) and multi-dose injections (n=2) were used. Median glu-
cose for those with diabetes was significantly (p <0.001) reduced
between Stage 1 and Stage 2 but there was no difference between
Stage 2 and Stage 3 (Fig. 1). There was no difference in gly-
caemic variability between Stages in the riders with diabetes.

Median glucose (£IQR) of participants without diabetes was
significantly (p<0.001) reduced between Stage 1 (5.72 * 4.88-
6.66 mmol/l), Stage 2 (5.22 £ 4.61-5.88 mmol/l), and Stage 3
(5.16 £ 4.55-5.83 mmol/l); the standard deviation also fell as the
ride progressed (1.26, 1.11, 1.03).

Discussion: Glucose control in people with type 1 diabetes
undertaking an endurance event is improved, then remains sta-
ble. This may be due to peer-support and the use of CGM. In
people without diabetes glucose and glucose variability fell
suggesting physiological change.
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MOLECULAR AND IMMUNOHISTOCHEMICAL
STUDIES ON METFORMIN IN TREATMENT
OF TYPE 2 DIABETIC RATS

T. Ismail’, M. Soliman’, M. Nassan’

"Medical Laboratory, Faculty of applied medical sciences,
Taif, Saudi Arabia

Type 2 diabetes mellitus (T2DM) is a serious worldwide dis-
ease. It is associated with insulin resistance. During insulin resis-
tance, dyslipidemia and alterations in some genes occurred.
Metformin is the drug of choice for treatment of type 2 diabetes.
The exact mechanism of metformin regulation is still incompletely
explained. In this study, the effect of metformin on serum lipid
profiles, new identified genes that are related to insulin resistance
and histopathology of liver and pancreas was examined. T2DM
was induced by feeding rats with a high fat diet for 4 weeks plus
medium dose of streptozotocin (STZ, 35 mg/kg BW). Incidence of
T2DM was confirmed and metformin was administered orally in a
dose of 400 mg/kg BW for 4 weeks. Results showed that metfor-
min improved insulin resistance by normalizing serum lipid pro-
files in diabetic rats. Metformin up-regulated the expression of
both insulin receptors and genes related to lipid metabolism (acyl
CoA oxidase ACO; carnitine palmitoyl transferase-1, CPT-1; and
peroxisome proliferator activated receptor alpha, PPAR-a). Met-
formin administration down-regulated fetuin-A and retinol bind-
ing protein-4 (RBP-4) expression; moreover, normalization of
perilipin expression that was decreased in T2DM rats was re-
ported. Metformin administration induced regenerative changes in
hepatocytes cytoplasm and parenchyma. In pancreas, metformin
administration showed positive signaling for insulin and regen-
eration of pancreatic b cells. In conclusion, metformin ameliorated
the changes associated with T2DM through controlling fetuin-A,
RBP-4 and perilipin together with genes of lipid metabolism with
regenerative changes in liver and pancreatic cells.
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CHARACTERIZATION OF DISEASE PROGRESSION
OF A NONHUMAN PRIMATE MODEL WITH OBESITY,
DYSMETABOLISM AND DIABETES: A POWERFUL
TRANSLATIONAL TOOL FOR PHARMACEUTICAL
RESEARCH

Y. Wang’

!cardiovascular and Metabolic Diseases, Crown Bioscience
Inc., Taicang, China

It has long been recognized in both academia and the phar-
maceutical industry that rodent models of diabetes and metabolic
disorders are notoriously unpredictable in clinical outcomes in
response to certain therapeutics. Nonhuman primate (NHP)
models of obesity, dysmetabolism and diabetes are proven to be
the most translatable animal models not only in basic research to
understand pathophysiogenic mechanisms of the diseases, but also
in testing novel therapies. In over 100 cynomolgus monkeys with
naturally occurring obesity, dysmetabolism and diabetes, we have
detected different levels of hyperglycemia, hyperinsulinemia,
dyslipidemia, obesity with increased fat composition, insulin re-
sistance measured by fasting index as well as insulin tolerance test
(ITT) and hyperglycemic and/or hyperinsulinemic/euglycemic
clamp test, impaired glucose tolerance (IGT) and insulin response
measured by intravenous (ivGTT) and oral glucose (oGTT) or
mixed meal (MMTT) load, impaired pancreatic insulin secretion
function measured by graded glucose infusion (GGI), etc. Fur-
thermore, this NHP model of dysmetabolism also exhibits micro/
macrovascular impairment-related organ injury with some com-
plications such as diabetic nephropathy. Both the obese, dysme-
tabolism and diabetic phenotypes, as well as diabetic
complications, respond similarly as in human patients to some
standard therapies, such as rosiglitazone, GLP-1 agonists, met-
formin, Losartan/Ibersartan, etc. Therefore, this NHP model of
obesity, dysmetabolism and diabetes has been used extensively in
testing novel small molecule and biologics (protein, peptide and
antibodies) drugs with predictable outcomes.
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ASSOCIATION BETWEEN RED BLOOD CELL
DEFORMABILITY AND MICROVASCULAR
COMPLICATIONS IN PATIENTS WITH TYPE 2
DIABETES

J. Moon!, J. Yoon!, H. Lee!, K. Won!

IDepartment of Internal Medicine, Yeungnam University
College of Medicine, Daegu, Korea

Background: Red blood cell (RBC) deformability is an
ability of RBC to change shape under stress. RBC deformability
has been known to be decreased in atherosclerosis and diabetes.
But, little is known about the association between impaired RBC
deformability and type 2 diabetes (T2D). The aim of this study
was to determine the influence of RBC deformability on T2D.

Method: From March to October 2014, a cross-sectional
study was conducted with 304 T2D patients who visited in our
university hospital. Patients with end stage renal disease (n=11)
and who are taking a pentoxifylline or ginkgo biloba (n=7)
were excluded. RBC deformability was measured by using a
Rheoscan-D® (Rheo-Meditech, Seoul, Korea), and expressed as
elongation index at 3 Pa (EI@3P). We divided into quartile from
lowest (Q1) to highest EI@3P (Q4).
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Result: 286 patients (mean age 59.3 years, male = 148) were
finally included. EI@3P showed inverse correlation with the
glycated hemoglobin, and positive correlation with HOMA-B%
(f — 25.09, p=0.006 and f3 439.45, p=0.019, respectively). The
level of EI@3P was lower in patients with microvascular com-
plications than the others without complications (0.303623 vs.
0.310637, p=0.01). Of them, subjects who had each retinopathy
and neuropathy had significantly lower EI@3P (p <0.05). After
adjustment for age, sex, hypertension, smoking, lipid profiles,
and disease duration, EI@3P remained significantly associated
with the presence of diabetic retinopathy (Odd ratio for Ql
compared with Q4, 5.43; 95% CI, 1.69-17.68).

Conclusion: In patients with T2D, lower EI@3P was related
with poor glycemic control, insulin secretary function and
presence of diabetic retinopathy. These results suggest that de-
creased RBC deformability is a useful indicator for predicting
diabetic retinopathy.
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IMPACT OF INSULIN PUMP THERAPY ON ERECTILE
DYSFUNCTION IN TYPE 2 DIABETES

J. Kesavadev!, P. Sadasivan Pillai’, A. Shankar!, S. Jathydevl

! Diabetes, Jothydev’s Diabetes Research Centre,
Thiruvanathapuram, India

Erectile dysfunction (ED) is common in men with T2DM. We
investigated the effect of continuous subcutaneous insulin infu-
sion (CSII) in men with T2DM and ED. 20 men were recruited
for this pilot study. All patients were put on insulin +/— OHAs
and a statin, with CSII in trial arm and multiple daily injections
(MDI)/biphasic/basal insulin regimens in control arm. Anti-
hypertensives were used as required. The study was a 6-month,
parallel arm, open label, non-randomized, single-blind (out-
comes assessor) study. The primary endpoint was change in In-
ternational Index of Erectile Function (IIEF) score. All subjects
also answered Patient Health Questionnaire-9 (PHQ-9) for de-
pression, a global assessment question of whether erections im-
proved, and a neuropathic pain scale for peripheral neuropathy at
the end of the study. Other assessments included vibration per-
ception threshold (VPT), HbAlc, free testosterone, lipid profile,
& TSH. Baseline measurements were compared using indepen-
dent sample t-test. Linear regression for final IIEF score cor-
rected for age and baseline IIEF score. All patients had normal
testosterone and TSH levels. Age, Alc, PHQ-9 score, and IEEF
scores were not statistically significantly different between
groups at baseline (CSII: mean age 52.8 years, mean Alc 8.1;
Control: 50.8 yrs,7.8 Alc). Patients in CSII arm showed statis-
tically significant improvement in total IEEF score, t(14)=5.89,
p<0.0001, and in the five subdomains of IEEF. More men in the
CSII arm answered ‘yes’ to the global assessment question at the
end of the study (7 vs 3). This is the first study to report im-
provement of erectile dysfunction with CSII. (NCT01468519)
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RECENT PHARMACOTHERAPEUTIC ADVANCES IN
THE TREATMENT OF DIABETIC MACULAR EDEMA

M. Stewart!

'Ophthalmology, Mayo Clinic, Jacksonville, USA

Diabetic macular edema (DME) is the leading cause of
moderate vision loss among working aged individuals in
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industrialized nations. Laser photocoagulation of the macula
stabilizes visual acuity in many eyes but fewer eyes experience
significant improvement. The optimum treatment of DME has
recently changed as drugs (pegaptanib, bevacizumab, ranibizu-
mab and aflibercept) that prevent binding of vascular endothelial
growth factor (VEGF) to its trans-membrane receptors signifi-
cantly improve macular edema in most eyes. Not only does
VEGF blockade restore the blood-retinal barrier but it also fa-
vorably disrupts the underlying pathophysiologic mechanisms
and improves the diabetic retinopathy severity score. Patients
receive intravitreal injections every 4-8 weeks but this regimen
incurs significant direct and indirect costs, challenges patients’
compliance, and fills physicians’ offices with frequently return-
ing patients. To lessen the impact of these factors on the
healthcare system, longer acting drugs and refillable, extended
release reservoirs are being developed. Corticosteroid injections
for DME have been disappointing, but a biodegradable, sustained
release dexamethasone insert and a non-biodegradable, sustained
release fluocinolone insert have been approved in the United
States and some European countries for the treatment of DME.
These devices elute drug for 3—-6 (dexamethasone) and 30-36
(fluocinolone) months causing a reduction in macular edema and
improvement in visual acuity. Prolonged intraocular corticoste-
roid therapy causes cataracts and glaucoma so these devices are
generally not considered first-line therapy. Combination therapy
with anti-VEGF drugs and corticosteroids improves edema more
than monotherapy but does not appear to further improve vision.
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OPTICALLY BASED NONINVASIVE GLUCOMETER
DEMONSTRATES CLINICAL TREND ACCURACY
DURABILITY 24 HOURS AFTER CALIBRATION

A. Combs!, M. Rawson?, R.A. Burrell’, M. Schurman’,
J.P. Lock?

IManagement, Grove Instruments Inc., Worcester, USA
ZClinical, Grove Instruments Inc., Worcester, USA
3Engineering, Grove Instruments Inc., Worcester, USA
“Diabetes Center of Excellence, University of Massachusetts
Medical School, Worcester, USA

A clinical trial with Grove’s noninvasive glucometer dem-
onstrated durable calibration on adults with diabetes.

Methods: 10 adult volunteers (6 males, 4 females, ages 29-72,
2 T1D, 8 T2D, 6 using insulin, 8§ Caucasians, 2 non-whites) spent
5 hours in Grove’s clinical laboratory on 2 consecutive days. Sub-
jects, all fasting, consumed a standard glucose meal (Glucola®).
Noninvasive glucose determinations (earlobe, Grove D Plat
Optical Bridge®) were obtained every 10 minutes, and fingerstick
glucose values every 20 minutes (Hemocue™). Partial least
squares patient calibration models were developed from Day 1 data.
Day 2 noninvasive glucose determinations were predictions based
on Day 1 calibration. Investigators were blinded to all test results.

Results: 63 of 620 data pairs (DPs) were not analyzed due to
laser instability. Blood glucose ranged from 61-363 mg/dl. For
entire data set (579 DPs) Day 2, prediction only, MARD was
19.7%, Pearson (r)=0.593, Clark A=68.7%, A + B=96.6%,
p<8 x 10™**. For patients (6) with threshold or better perfusion
quality MARD was 13.4%, Pearson (r) =0.699, Clark A =80.1%,
A +B=98.9%, p<1 x 10™*'. Post hoc analysis revealed that a
successful durable calibration model can be constructed with 4
DPs at the fasting, high, and 2 intermediate blood values after a
standard glucose challenge.
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Conclusions: Grove’s noninvasive glucometer is capable of
producing trend accuracy results (comparable to all marketed
CGMs) 24 hours after calibration. Further studies are being un-
dertaken to lengthen the timespan of calibration durability.
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HIGHER EARLY INSULIN EXPOSURE AND GREATER
EARLY GLUCOSE-LOWERING EFFECT WITH
FASTER-ACTING INSULIN ASPART IN PATIENTS
WITH TYPE 1 DIABETES MELLITUS

H. Haahr', U. Hovelmann?, L. Brondsted®, C.L. Adrian’,
L. Nosek?, T. Heise?

Clinical Pharmacology, Novo Nordisk, Spborg, Denmark
2Institut fiir Stoffwechselforschung, Profil, Neuss, Germany
3Biostatistics, Novo Nordisk, Spborg, Denmark

Background: Faster-acting insulin aspart (faster aspart) is
insulin aspart (IAsp) in a new formulation containing excipients
nicotinamide and arginine, resulting in faster initial absorption
after s.c. injection.

Methods: Fifty two patients with T1D (mean = standard de-
viation age: 40.3+12.0 years; HbA.: 7.3+0.7%) received a
single dose (0.2 U/kg s.c.) of faster aspart or [Asp under glucose
clamp conditions (Biostator; blood glucose target 100 mg/dl;
duration 12 hours post-dose) in a crossover design.

Results: Faster aspart had a faster onset of appearance (time
from drug administration until first time serum insulin aspart
concentrations reached lower limit of quantification; mean
difference [95% confidence interval (CI)]: —6.33 minutes
[—7.30;—-5.36]), earlier time to 50% C,,.x (median difference
[95% CI]: —11.0 minutes [—13.5;—-9.0]), earlier t,,,, (median
difference [95% CI]: —7.5 minutes [—17.5;0.0]), and greater
early exposure up to 1.5 hours post-dose (4.5-fold more insulin
aspart in the circulation in the first 15 minutes post-dose) versus
IAsp; total exposure was similar (Table). Faster aspart had an
earlier and higher glucose-lowering effect (indicated by higher
glucose infusion rates, GIR) in the first 1.5 hours post-dose
versus [Asp (Table) and an earlier time to 50% GIR,,x (mean
difference [95% CI]: —7.81 minutes [ —13.19;—2.44]). Maximum
GIR and total glucose-lowering effect (Table) were similar between
faster aspart and IAsp. No safety/tolerability issues were identified,
including no injection site reactions.

Conclusions: Faster onset and higher early exposure with
faster aspart led to a greater early glucose-lowering effect, indi-
cating its potential to improve postprandial glucose versus [Asp.

Table: PK and PD results for faster-acting insulin aspart versus insulin aspart.

Insulin exposuref
PK endpoints Ratio [95% ¢ PD endpoints Ratio [95% CI]
AUCo-15 minutes 4.53 [3.62, 5.66] N/A N/A
AUCo-30 minutes 2.05[1.76; 2.38] AUCair,0-30 minutes 1.48[1.13; 2.02]
AUCo-1 heur 1.28[1.15, 1.43] AUCGoIR 0-1 how 1.31(1.18; 1.48]
AUCo-1 5 nours® 111 [1.01,1.22) AUCGIR 0-1.5 hours TA7[1.05; 1.30]
AUCo-2 hours 1.04 [0.95; 1.14] AUCoiR,0-2 hours® 110 [1.00; 1.22]
AUCo-12 hours 0.96 [0.87; 1.08] AUCoir 0-12 hours 0.98[0.87; 1.11]
Con 0.98(0.90; 1.07] | GlRmx 102[0.93; 1.12)
Onset of
0.43 [0.36; 0.51] 150%GIRmad 0.83[0.73; 0.94)

appearance

150%Cmad | 065[0.59,0.72) | tGIRma 0.52[0.84; 1.01]

“TBased on free serum insulin aspart, *Primary endpoint, JPost hoc endpoint, Ratio:
faster-acting insulin aspart/insulin aspart; AUC=area under the curve; GIR=glucose
infusion rate; PD=pharmacodynamics; PK=pharmacokinetics.
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IMPROVED POSTPRANDIAL GLYCEMIC RESPONSE
ACROSS THREE DAYS OF INFUSION SET USE AFTER
PRETREATMENT OF INSULIN INFUSION CANNULA
SITES WITH RECOMBINANT HUMAN
HYALURONIDASE

D. Muchmore', S. Bruce', Y. Huang?, X. Wu?

Insulin Product Team, Halozyme Therapeutics, San Diego,
USA

2Biostatistics and Data Management, Halozyme Therapeutics,
San Diego, USA

Recombinant human hyaluronidase is an FDA-approved ad-
juvant to increase dispersion and absorption of other injected
drugs. Whereas standard continuous subcutaneous insulin infu-
sion (CSII) shows significant acceleration of the time-exposure
profile as infusion set wear time increases, pretreatment of the
infusion site by injecting 1 mL of commercial Hylenex recom-
binant containing 150 units of enzyme activity through the
freshly placed infusion cannula provides a consistent ultrafast
insulin profile throughout 3 days of set use. This study evaluated
the effect of hyaluronidase pretreatment on the postprandial
glucose excursions as determined by continuous glucose moni-
toring (CGM) compared to standard CSII in 134 subjects with
T1DM enrolled in a 6 month ambulatory care study comparing
these treatments. CGM postmeal profiles were constructed by
merging diary data that contained meal start times. As shown in
the figure, postprandial glucose excursions on Day 1 of infusion
set use were greatest with standard CSII, with progressive im-
provement as infusion set wear time increased. In contrast, pre-
treatment with hyaluronidase provided improved excursions that
were unchanged over time. We conclude that preadministration
of hyaluronidase at the time of each infusion set change improves
postprandial glycemic response to meals during ambulatory care
in T1DM subjects using CSIIL.
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MODELLING ENDOGENOUS INSULIN
CONCENTRATION IN TYPE 2 DIABETES WITH
OR WITHOUT CLOSED LOOP INSULIN DELIVERY

Y. Ruan’, H. Thabit’, M.E. Wilinska', R. Hovorka'

'"Wellcome Trust-MRC Institute of Metabolic Science,
University of Cambridge Metabolic Research Laboratories,
Cambridge, United Kingdom
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Closed-loop insulin delivery is an emerging treatment for type
1 diabetes. Evaluation and testing of insulin dosing algorithms
can be accelerated by computer simulations. Efforts to make
closed-loop systems available to people with type 2 diabetes
(T2D) drive the development of a new type of simulator with a
simulation model representing glucose-insulin interactions in
T2D at its core, where a model of posthepatic endogenous insulin
concentration in T2D is a necessary component. We proposed six
competing models to describe the time course of endogenous
insulin concentration as a function of the plasma glucose con-
centration. The models were fitted to clinical data collected in a
study involving 11 insulin-naive subjects with T2D. The subjects
who underwent two 24-h visits, in a random order, were treated
by either closed-loop insulin delivery or glucose-lowering oral
agents (control period). Model selection criteria were used to
identify the model best describing our clinical data. The model
parameters were estimated using a Bayesian approach. The
model of choice successfully described endogenous insulin
concentration over 24h in both study periods and provided
plausible parameter estimates. Model-derived results were in
concordance with the significant clinical finding that revealed
increased posthepatic endogenous insulin concentration during
the control period (P <0.05). The modelling results further in-
dicated that the excess amount of insulin can be attributed to the
glucose-independent effect as the glucose-dependent effect was

Table. Area under the curve (AUCins) of model-derived endogenous plasma
insulin concentration.

Closed-loop Control
(n=11) (=11} Pyvalue
AUCk: (10° min-mUN)
Post-breakfast 6.4(3.6,79) 74(49,104) 0.006
Post-lunch 7.4 (4.0,10.0) 10.9(8.2,13.9) 0.026
Post-dinner 6.7 (4.3,10.3) 78(69.159) 0.048
Fasting 3.1Q2.1,3.8) 4.6(3.2,7.T) 0.003

Table. Comparison of model derived glucose-dependent, glucose-independent
and total AUCins between visits.

Closed-loop Control
(n=11) (m=11) P-value
AUCk: (10°* min-mU1)
i Glucose-dependent 14.8(12.1,21.0) 15.1(11.3,19.5) 0.930
Glucose-independent 9.8(3.7,149) 21.3 (8.5,24.5) 0.004
I Total 23.5(15.3,30.0) 35.8(24.749.7) 0.006
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Figure. Schematic representation of the six competing models. The models are
represented with the (A) glucose-dependent and (B) glucose-independent
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similar between visits (P > 0.05). The model shows its appli-
cability in a simulation environment for evaluating closed-loop
insulin delivery protocols in T2D.
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REAL-TIME EATING RECOGNITION USING
GOOGLE GLASS TO IMPROVE CLOSED-LOOP
GLUCOSE CONTROL

S. Kleinbergl, C. Merck!, S.A. Rahman’, Y. Huangl

!Computer Science, Stevens Institute of Technology, Hoboken,
USA

A key gap in closed-loop blood glucose (BG) control is in-
corporating information on eating. While meals affect BG, cur-
rent methods either do not use nutrition information or require
manual input, precluding a fully automated solution.

Instead, we propose that head-movement data can be used to
detect eating and to infer meal start and end times. Automated
eating detection can be used as input to a closed-loop controller
for BG management and can improve control in both T1 and T2
by reminding individuals to test BG. Our approach uses data
continuously collected from sensors in Google Glass, combined
with Bayesian online changepoint detection (to detect beginning
of a new activity) and a Naive Bayes classifier (to determine
activity type) to find each eating episode. In preliminary studies
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with 12 participants, we found eating can be recognized with
high (>80%) accuracy with off-the-shelf machine learning
methods.

The figure shows results for one subject. The middle scatter-
plot is inferred likelihood for each class and ground truth (top
bar). The bottom figure is likelihood of each time being a
changepoint, with red bullets being when a new activity is de-
tected by the algorithm and dashed lines its inferred timing. Both
meals are detected shortly after their start. Thus, even with a
delay in recognition, we can ultimately recover the actual meal
timing and duration.

Ultimately, unobtrusive head mounted accelerometers deliv-
ering data wirelessly to a closed-loop system can be used to
automatically capture eating information, enabling more precise
insulin delivery without patient input.
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CLINICAL EVALUATION OF THE BIO-INSPIRED
ARTIFICIAL PANCREAS (BIAP) WITHOUT MEAL
ANNOUNCEMENT IN ADULTS WITH TYPE 1
DIABETES

M. ReddXI, P. Herrero®, M. El Sharkawyz, P. Pesl?,
N. ]ugneel, D. Pavitt!, C. Toumazou?, D. Johnston!,
P. Georgiou?, N. Oliver’

! Division of Diabetes Endocrinology and Metabolism, Imperial
College London, London, United Kingdom

2Centre for Bio-inspired Technology Institute of

Biomedical Engineering, Imperial College London,

London, United Kingdom

Objective: To evaluate the safety of the Bio-inspired Artifi-
cial Pancreas (BiAP) without meal announcement in adults with
type 1 diabetes.

Method: Prospective open-label crossover study with three
24-hour visits to the clinical research facility. At the first visit
the BiAP was connected (closed-loop) for 24 hours with three
standardized meals (dinner (80g carbohydrate) at 19:00h,
breakfast (40 g) at 07:00 h and lunch (50 g) at 12:00) announced
to the algorithm. At the second visit, participants used standard
pump therapy (open-loop). Meal boluses were calculated as per
normal practice. The final visit was closed-loop, but the evening
meal was not announced, the breakfast was fully announced
(100% bolus) and the lunch partially announced (50% bolus).
The primary objective was percentage time in target (3.9-
10mmol/l) and secondary outcomes included percentage time
in hypoglycaemia (<3.9mmol) and severe hyperglycaemia
(> 15 mmol/l).

Results: Eight adults with type 1 diabetes completed the
study (62.5% female, mean (SD) age 47(10) years, body mass
index 25 (6) kg/mz, diabetes duration 21(13) years and HbAlc
57(7) mmol/mol. Glycaemic outcome measures for closed-loop
with and without meal announcement are outlined in the table.

Time 18:00 - 18:00 o L

(Total 24 hours) Median {108) Madian (1OR)
% ime in Tanget range 65.7 [53.6-80.5) 455 [38.2-68.3) 012
2530 Ol
% time in hypoghytaemis 58 - 0.4(0.0-1.3 003
% time i hyperghycaemi 14(0.0-6. 44 (0.0-1 073
sl » ! 1) 10.0-12.0)
utose (menalll 84(13) 9.8(13) 0.06

Menn (50}
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Mean glucose was non-significantly lower with meal an-
nouncement. Time in target range did not statistically differ
between closed-loop with and without meal announcement.

Conclusion: We have shown that the BiAP is safe if meal
announcement is omitted or if carbohydrate content is under-
estimated.
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THE ACCURACY AND PRECISION OF CONTOUR
PLUS IN CHINESE DIABETES PATIENTS

L. Ji', L. Guo? L. Liv’

'Endocriology, Peking University People’s Hospital, Beijing,
China

2Endocriology, Peking Hospital, Beijing, China
*Endocriology, Fujian Union Hospital, Fuzhou, China

Background: The CONTOUR PLUS® (C-PLUS)Blood
Glucose Monitoring System was developed and introduced in
2013 following the new ISO standards published in 2013. This
prospective clinical research study is to evaluate the accuracy
and precision of C-PLUS in Chinese Diabetes patients.

Design: A total of 363 subjects were screened. Subjects in-
cluded 121 subjects from Peking University People’s Hospital
(Center 1), 120 subjects from Beijing Hospital of the Ministry of
Health (Center 2), and 122 subjects from Fujian Medical Uni-
versity Union Hospital (Center 3).

Result: The calculated accuracy rates of C-PLUS fingertip
and venous blood tests were 98.1% (96.06% to 99.22%) and
98.1% (96.02% to 99.21%), respectively. For the Clarkes Error
grid analysis (EGA), the C-PLUS fingertip test results demon-
strated that 361 (99.7%) subjects fall into CEG Region A, and 1
(0.3%) subject falls into CEG Region B. For C-PLUS venous
blood test, 357 (99.4%) subjects fall into CEG Region A, and 2
(0.6%) subjects fall into CEG Region B. For results of Parks
EGA, the C-PLUS fingertip and venous blood tests, 360 (99.4%)
and 356 (99.2%) subjects, respectively, fall into Region A, and 2
(0.6%) and 3 (0.8%) subjects, respectively, fall into Region B.

Conclusions: The CONTOUR PLUS Blood Glucose Mon-
itoring System provides accurate and precision results for
both fingertip blood and venous blood for blood glucose self-
monitoring. All results met or exceeded the ISO 15197:2013
criteria, indicating that this system has acceptable accuracy and pre-
cision for self-monitoring of blood glucose levels by diabetes patients.
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METAL METALLOPROTEINASES 2 AND 9 ARE
DIFFERENTIALLY REGULATED BY THE INTERPLAY
BETWEEN INTERLEUKIN-4 AND INSULIN

M. Shiau’, Y. Hwang?, Y. Chang®

'Department of Nursing College of Medicine & Nursing,
Hungkuang University, Taichung, Taiwan

’Department of Biotechnology and Laboratory Science in
Medicine, National Yang-Ming University, Taipei, Taiwan

Pre-adipocytes are the precursors with the potential to make
new fat cells during adipose tissue expansion. Nevertheless, the
pre-adipocytes behaviors, and their possible roles in energy ho-
meostasis have long been overlooked. Our previous study impli-
cates that interleukin-4 (IL-4) plays a positive metabolic role by
promoting insulin sensitivity and inhibiting lipid accumulation.
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Besides, abundant evidence shows the involvement of matrix
metalloproteinase-2 (MMP-2) and MMP-9 in the process of adi-
pose tissue expansion. The present study aimed at examining the
cross talk between insulin and IL-4 on regulating MMP-2/9 ex-
pression and activity in 3T3-L1 pre-adipocytes. Effects of insulin
and/or IL-4 on MMP-2/9 expression and activity were examined in
pre-adipocytes under euglycemic or hyperglycemic environment
by RT-PCR and gelatin zymography, respectively. Our results
revealed that glucose level is a pre-requisite for pre-adipocytes
taking responses to insulin and/or IL-4 treatment. In high glucose-
containing environment, short-term acute insulin treatment (Al)
and long-term chronic insulin exposure (CI) showed differential
regulation capacity to MMP-2/9 expression and activity. Inter-
estingly, the dominant MMPs regulatory role of CI overriding IL-4
under euglycemic condition were abolished in cells exposed
to high glucose concentration. The above results suggest pre-
adipocytes may participate in the process of increasing adiposity,
diabetic onset and ultimately the diabetic complications through
ECM alterations resulted from the changes of MMP-2/9 expres-
sion/activity caused by insulin and/or IL-4. The present study
uncovers novel observations regarding pre-adipocytes behaviors
and suggests their roles in the process of increased adiposity and
diabetic complications which have never been examined.
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USING CGM DATA TO TEST THE HYPOTHESIS
THAT HIGHER LEVELS OF FEAR OF HYPO-
AND HYPERGLYCEMIA ARE RELATED

TO LOW AND HIGH BG RISK

L. Gonder-Frederick!, J. Shepard’, J. Grabman', B. Kovatchev'

' Psychiatry and NB Sciences, University of Virginia,
Charlottesville, USA

Fear of hypoglycemia (FoHypo) is recognized as a major po-
tential barrier to optimal diabetes control and can increase the risk
of poorer glucose control. In contrast, fear of hyperglycemia
(FoHyper) can increase risk for hypoglycemia. The purpose of this
exploratory study was to test the hypothesis that scores on FoHypo
and FoHyper questionnaires would be related in the expected
manner to glucose profile variables computed from continuous
glucose monitoring (CGM) data. 60 patients (58% female) par-
ticipated in the study. Mean/SD for age was 40.4113.6 and for
diabetes duration was 23.9+10.8 years (see Table 1). All partic-
ipants were insulin pump users, and for this study, used CGM
devices for one-month (mean CGM readings =7,586). After CGM
data collection, participants completed questionnaires including
FoHypo and FoHyper surveys. Table 2 presents correlational
analyses showing that higher scores on specific FoHypo sub-
scales were positively related to indices of high BG risk includ-
ing higher mean BG and BG variability (r's=.29 and .31
respectively, p’s<.05). In contrast, higher scores on FoHyper
subscales were positively related to indices of low BG risk

Table 1. Participant Demographics

% (N)

Female 58.3 (35)
Non-Hispanic White 96.6 (57)

Mean (SD)
Age (years) 40. 4 (13.6)
Diabetes Duration (years) 23.9 (10.8)
HbA1c (%) 7.7 (1.1)
Pump Usage Duration (years) 9.5 (5.7)
Number of BG readings 7,586 (972)
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Table 2. Correlations between CGM variables and FoHypo and FoHyper QuestionnaireSubscales

FoHypo FoHypo FoHypo FoHyper FoHyper
Maintain Avoidance Worry Behavior Worry
High
HbAlc .23 -.13 -.02 -.51%** -.15
Sum Low -.08 39" .35% 39" .22
Sum High .26 -.19 =12 -.51%** -.22
Average BG .25 -17 -.07 - 49" -17
LBGI -.05 .38 A7 .31% .28%
HBGI .28 -.19 -.01 -.45%* -.16
BGRI .28% -.02 .09 -.40** -.10
ADRR .31 .19 .30* -.30" .03
** Correlation is significant at the 0.01 level (2-tailed).
* Correlationissignificant at the 0.05 level (2-tailed).

including hypoglycemia frequency and the low BG risk index
(r’s=.39 and .31 respectively, p’s<.01,) and negatively related to
high BG risk variables. This is the first study to investigate the
relationship between FoHypo and FoHyper on glucose profiles
using CGM data. These preliminary findings support the hypoth-
esis that patient anxiety about hypo- and hyperglycemia may in-
fluence diabetes management behaviors and control.
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CORRELATION BETWEEN METHODS
OF EVALUATING HYPOGLYCEMIA AWARENESS
IN PATIENTS WITH DIABETES

P. Beato-Vibora', E. Yeoh'!, H. Rogers', D. Hopkins’, S.A.
Amiel?, P. Choudhary2

!Department of Diabetes, King’s College Hospital, London,
United Kingdom
’Diabetes Research Group, King’s College London, London,
United Kingdom

Background and aims: To evaluate the concordance between
two validated methods, Gold score (GS) and Clarke score (CS),
used to assess hypoglycemia awareness in patients with diabetes
on continuous subcutaneous insulin infusion (CSII) therapy and
to analyse the association of these methods with the frequency of
hypoglycemia and hypoglycemia symptoms.

Methods: Retrospective evaluation of questionnaires com-
pleted by patients at the clinic before the start of CSII and after
2.5t 1.1 (1-4) years on CSII. The questionnaires included GS,
CS and Edinburg Hypoglycaemia Score (ES), which evaluates
hypoglycemia symptoms.

Results: A total of 87 patients, 62% female, age 43+ 14
(mean = SD), duration of diabetes 24 £ 13 years, 98% type 1 di-
abetes, HbAlc 8.7+ 1.7%, completed the questionnaires. 32% of
patients were hypoglycemia unaware (HU) according to GS > 4
and 28% according to CS = 4. A strong association was found
between GS and CS at the start of CSII therapy (r=0.728) and at
the end of follow-up (r=0.820), (both p<0.005). No significant
differences in age or duration of diabetes were found between the
HU and the hypoglycemia aware patients. The frequency of
mild—-moderate hypoglycemia episodes per week and of severe
hypoglycemia in the past six months were higher in the HU
group, according to both GS and CS (all p<0.05). The ES for
neuroglycopenic symptoms was higher in the HU group ac-
cording to CS (p<0.0005), but there were no differences be-
tween groups according to GS.

Conclusion: GS and CS show a good correlation in the as-
sessment of hypoglycemia awareness and a good concordance
with the frequency of hypoglycemia.
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EVALUATION OF GLYCEMIC CONTROL AND
HYPOGLYCEMIC EVENTS IN PATIENTS WITH TYPE
1 DIABETES TREATED WITH BOLUS CALCULATOR.
PROSPECTIVE RANDOMIZED CONTROLLED TRIAL.
RESULTS AT 4 MONTHS

M.R. Vallejo Mora’, M. Carreira®, F. Linares’,
M. Dominguez®, M. Guerrero?, M.1. Fontalba?,
M.T. Anarte?, S. Gonzdlez-Romero?

!Diabetes Center Endocrinology and Nutrition Department.
Family and Community Medicine, HRU Carlos Haya,
Malaga, Spain

’Department of Personality Evaluation and Psychological
Treatment. School of Psychology, University of Mdlaga,
Madlaga, Spain

*Diabetes Center Endocrinology and Nutrition Department.
CIBERDEM, HRU Carlos Haya, Mdlaga, Spain

“Diabetes Center Endocrinology and Nutrition Department,
HRU Carlos Haya, Mdlaga, Spain

Introduction: Bolus calculator (BC) is a device that measures
glucose level and, with prior programming, recommends an
appropriate quick action insulin dose for DM1 in treatment with
multiple daily injections (MDI).

Aim: To show that DM1 patients on MDI therapy, with the
help of a BC, can improve glycemic control further than when
treated intensively, including carbohydrate counting.

Materials and Methods: Randomized, controlled, two-arms
parallel, crossover study. Inclusion criteria: 18-65 years,
HbAlc > 7%, basal bolus therapy. For a first phase (4 months)
they were assigned either to BC use, or to control group (CT). In
the second phase (4 additonal months) all patients were allocated
to BC. Variables: age, evolution of diabetes, HbAlc, glycemia,
hypoglycemic events, Low Blood Glucose index(LBGI). Sur-
veys on treatment adherence and fear of hypoglycemia (FH-15)
questionnaire were administered.

Results: Baseline characteristics (age, evolution of DM,
HbAlc) were the same for both groups. First phase: 70 patients,
BC 42 (60%), CT 28 (40%).

HbA1c significantly decreased in both groups at 4 months,
although there were no differences between both groups.
Hypoglycemic events, LBGI and FH-15 were analyzed (Table 1
and 2).

Adherence assessment: 94.6% considered easy the manage-
ment of BC, 94.6% used it routinely and 91.9% considered it
useful in the management of the DM.

Conclusions: Using BC produces an improvement in the
glycemic control similar to the obtained with an intensive
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Table 1: First phase: HbALC, descrease in HbAlc, glycemia (total, pre and postprandial).
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HbALc (%) Decrease Overall gly P dial gly Postprandial glycemia
in (mg/dL} (mg/dL) [mg/dL)
HbALc (%)
basal am basal-dm | basal am basal am basal 4m
BC 837" 7.7* -0.66 165,98 166,43 161,66 163,63 176,14 172,5
(n=42} (SD (SD 0,59) (SD0,76) | (SD27,42) | (SD34,96) | (SD27.39) (5D 31,14) (SD 37,35) (5D 47.45)
0,88)
T 8,28% 7,94% 0,39 169,22 175,95 162,517 173,987 176,22 176,65
(n=28) (SD (50 0,87) (SD0.,65) | (SD30.,86) | (503712} | (SD3518) (SD 36,68) (SD 28.46) (S0 40,17)
0,83)
*2,0p<0,05.
Table 2: First phase: Hypoglycemia , LBGI and FH-15.
Number of LBGI Severe Fear of hypoglycemia
hypoglycemic events hypoglycemi scores [FH-15)
[<70 mg/dL/2 weeks) a
basal 4m basal am basal-4m basal 4m
Minimum 18 (43%) 26 (62%)
BC 814" 6,57° Low 3(7,1%) 28,31 27,02
(n=42) (D48 | (SD4,3) | Moderate 24(57%) 16 (38%) (SD 7,98) (5D 8,9)
High
Minimum 19 (68%) 22(78,6%)
T 6,86 & Low 1(3.6%) 27,54 27,61
(n=28} (5D 4,56) | (5D 4,35) | Moderate 9(32%) 6(21,4%) (SD7.47) (S010,15)
High

“P<0,05

treatment without BC. Unlike other intensive treatments, it is
associated with a significantly decrease of hypoglycemia. There
was a good acceptance of the BC.
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EFFECT OF SOY FLOUR ENRICHED BREAD ON
INFLAMMATORY MARKERS AMONG TYPE 2
DIABETIC WOMEN: A CROSS-OVER RANDOMISED
CONTROLED CLINICAL TRIAL

M. Entezari’, A. Salari moghaddam’, B. Iraj®, G. Askari®,
M. Maracy?

!Clinical Nutrition, Food Security Research Center School of
Nutrition and Food Sciences Isfahan University of Medical
Sciences Isfahan Iran., Isfahan, Iran

2Endocrine and Metabolism Research Center, Isfahan
University of Medical Sciences Isfahan Iran, Isfahan, Iran
>Community Nutrition, Food Security Research Center Isfahan
University of Medical Sciences Isfahan Iran, Isfahan, Iran
“Epidemiology & Biostatics, School of Public Health Isfahan
University of Medical Sciences Isfahan Iran., Isfahan, Iran

Background: To determine the effects of soy bean flour en-
riched bread on inflammatory markers, achieved by substituting
some soy bean flour for wheat flour in bread.

Methods: This randomized, cross-over, controlled clinical
trial was carried out in 30 type 2 diabetic women. After a 2-week
run-in period, participants were randomly assigned to either in-
tervention or control groups, each one for 6 weeks. Participants
in the intervention group were asked to replacing 120 grams of
soy bean flour enriched bread with the same amount of their usual
bread intake or other cereal products. After a 4 week washout
period, Participants were crossed over for another 6 weeks. This
study was approved by Ethical Committee of Isfahan University
of Medical Sciences, Isfahan, Iran.

Results: Mean (+SD) age, weight, BMI and waist circum-
ference of study participants was 45.7+3.8 years, 73.8
10.7kg, 29.5+3.9kg/m? and 87.4+6.7cm, respectively. No

significant effect of soy bean flour enriched bread intake on
weight, waist circumference, hip circumference and body mass
index (BMI) was seen compared with the control group. We
found a slight, but not significant, reduction in hs-CRP (change
difference: —0.04, P=0.6), TNF-o (change difference: —14.2,
P=0.27) and IL-6 (change difference: —0.06, P=0.15) among
women in the intervention group compared with the control
group. No significant effects of soy bean flour enriched bread on
serum levels of sVCAMI were seen.

Conclusions: Daily consumption of soy bean flour enriched
bread for 6 weeks dose not substantially affect markers of in-
flammation in type 2 diabetic women.
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TYPE-2 DIABETES PATIENTS ON METFORMIN
AND WELL-CONTROLLED BASAL INSULIN

WITH PERSISTENT UNCONTROLLED HBA1C:
CAN SUPPLEMENTARY VILDAGLIPTIN CONTROL
RESIDUAL PRANDIAL HYPERGLYCAEMIA?
PRELIMINARY VIBE STUDY RESULTS

S. Franc'!, A. Daoudi’, I. Xhaard?, C. Peschard?,
G. Charpentier’

]Diabetology Endocrinology, Sud Francilien Hospital,
Corbeil-Essonnes, France
2Clinical Research, CERITD, Evry, France

In patients with type-2 diabetes (DT2) unresponsive to oral
anti-diabetics (OAD) treated with metformin and well-titrated
basal insulin, but whose diabetes remains poorly controlled, high
HbAlc levels are associated principally with uncontrolled
postprandial glycaemia (PPG). Can supplementary vildagliptin
reduce HbAlc to target levels (<7.0%) vs. placebo?

In the study, 34 DT2 patients receiving metformin at the
maximum tolerated dose together with well-titrated insulin
glargine (fasting blood glucose: <1.20g/l), but with HbAlc
persistently between 7 and 9%, were randomised to double-blind
cross-over treatment with either vildagliptin (50 mg b.i.d.) or
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placebo, with the 3-month treatment periods being separated by a
3-month wash-out period. Immediately prior to the end of these
two periods, patients wore a continuous glucose monitoring de-
vice for 5 days.

34 patients were randomised. Baseline data were as follows:
HbAlc: 7.65£0.9%; length of diabetes: 18+£7.6 years; age:
62.38+7.09 years; BMI: 28.28+4.17; insulin glargine dose:
31.50+21.59 u/d; metformin (glucophage) dose: 2.72 £0.56 g/d.
HbAIc fell to below 7% in 5 times more patients on vildagliptin
vs. placebo, and glycaemic excursions as assessed by AUC were
lower for vildagliptin vs. placebo. Predictors for patient response
to treatment were also studied.

Treatment with vildagliptin resulted in improved glycaemic
control resulting in HbA ¢ reduction to <7% in a greater number
of patients on well-titrated metformin + glargine. This improved
response involved better control of post-prandial glycaemia, as
attested by the glucose monitoring data.

This study received an unrestricted grant from Novartis.
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OSTEOCALCIN ABLATES TNF-ALPHA-INDUCED
INHIBITION OF SLC2A4 EXPRESSION IN
ADIPOCYTES

A.P.M. Yamamoto', U.F. Machado’, D.T. Furuya'

! Department of Physiology and Biophysics Institute of
Biomedical Sciences, University of Sao Paulo,
Sao Paulo, Brazil

The role of osteocalcin, a protein synthesized by osteoblasts, is
beyond the maintenance of bone homeostasis. Recent studies has
demonstrated that uncarboxylated osteocalcin (uUOCN) acts as an
hormone, with positive effects on insulin secretion, insulin sen-
sitivity and fat metabolism. However, very little is known about
the molecular mechanisms behind the fascinating discovery of
the skeleton as an endocrine organ. Considering that obese
and diabetic subjects has reduced circulating uOCN levels and
that obesity and diabetes is an inflammatory and insulin resis-
tant state, with reduced insulin-responsive glucose transporter
(GLUTH4), the aim of the present study is to investigate if uUOCN
modulates GLUT4 expression in 3T3-L1 adipocytes. For this,
adipocytes were incubated with or without TNF-alpha alone for
22 hours or pretreated with uOCN for 6 hours and then treated
with TNF-alpha for 16 hours. The expression of Slc2a4 gene
which encodes GLUT4 protein was analyzed by Real Time PCR.
Our data shows that chronic TNF-alpha treatment completely
inhibited Slc2a4 expression in 3T3-L1 cells. Interestingly, u"OCN
pretreatment was able to not only ablateTNF-alpha-induced in-
hibition of Slc2a4 but also greatly enhance Slc2a4 expression in
comparison to non-treated cells (5.5-fold vs control). In con-
clusion, uOCN acts as an hormone increasing Slc2a4 expression
in adipocytes. Although more investigation has to be addressed,
our data suggests that uUOCN could be an excellent candidate for
the treatment of inflammatory and insulin resistant states, such as
obesity and diabetes.

102

LACTATE IN TYPE 1 DIABETES AS A MARKER
OF ETHNIC METABOLISM

L.I. Kolesnikova’, S.I. Kolesnikov!, M.A. Darenskaya/,
L.A. Grebenkina', M.I. Dolgikh'!, S.V. Gnusina®
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"Department Pathophysiology of Reproduction, Scientific
Centre for Family Health and Human Reproduction Problems,
Irkutsk, Russia

2Depan‘mem‘ of Endocrinology, Scientific Centre for Family
Health and Human Reproduction Problems, Irkutsk, Russia

Lactate is both fast and significant prognostic indicator of
hypoxia in various diseases, and is using as marker of diabetes
severity.

The study included 17 Caucasian race girls with diabetes
mellitus type 1 (T1DM) (mean age — 14.5+0.3 years, duration of
T1DM was - 5.4+ 1.0 years) and 11 Mongoloid race girls with
T1DM (mean age - 14.1 £ 0.9 years, duration of TIDM - 6.8 £ 1.7
years). Control groups were 19 Caucasian (mean age
—14.5+0.2 years) and 15 Mongoloid girls (mean age - 14.8+0.5
years). The TIDM diagnosis was confirmed by clinical and labo-
ratory studies, the average level of glycated hemoglobin in Cau-
casians were - 9.58 £2.22%, in Mongoloids - 8.65+1.39%. All
patients received insulin. Lactate was determined with enzymatic
colorimetric Lactat set (LOX-PAP, Biocon, Germany). Pyruvate
was evaluated by Pyruvate kit (‘‘Roche Diagnostics’, Germany).

In Caucasians girls with TIDM increased lactate level (2.26
times higher; p<0.0001) and attitudes lactate/pyruvate (2.23
fold, p<0.0001) compared to the control group has been found.
Mongoloid girls with TIDM characterized by decreased pyru-
vate level (1.27 times (p=0.0117), but increased lactate level
(1.22 times; p=0.0038), and lactate/pyruvate ratio (1.54 times
higher; p=0.0008) compared to control. A comparison of these
parameters between ethnic groups showed higher values of lac-
tate (1.37 times higher, p=0.0032), lower values of pyruvate
(1.29 times lower, p=0.0245) and increased lactate/pyruvate
ratio (1.89 times higer, p=0.0026) in Caucasians patients.

Consequently, Caucasians girls with TIDM demonstrated
more intensive development of hypoxia, which should be con-
sidered in the treatment of this disease.
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CONTROLLING DIABETES MELLITUS TYPE 2
WITH HERBAL MEDICINES: A TRIPLE BLIND,
RANDOMIZED CLINICAL TRIAL OF EFFICACY
AND SAFETY

M. Miﬂ‘eizi], S. MirfeiziZ, Z. MehdizadehTourzani’,
M. AsghariJafarabadi?

'Nursing & Midwifery, Islamic Azad University Karaj Branch,
KARAJ, Iran

’Rhomatology, Mashhad University of Medical Sciences,
Mashhad, Iran

3Midwifery, Alborz University of Medical Science, Karaj, Iran
*Tabriz Health Services Management Research Center Faculty
of Health, Tabriz University of Medical Sciences, Tabriz, Iran

Background: Alternative medicine is common in patients with
diabetes mellitus. The primary objective of the study was to de-
termine the effects of cinnamon and whortleberry on blood glu-
cose control and lipid profile in type 2 diabetes (T2DM) patients.

Methods: In this randomized, triple-blinded clinical trial 105
patients with type 2 diabetes were recruited and randomly di-
vided into 3 groups: placebo, cinnamon and whortleberry sup-
plementations (1 g daily for 90 days). Some biochemical indexes
including, fasting blood glucose, serum insulin, lipid profiles and
HbAlc were measured before and after the study as Primary
outcome.
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Result: There was no significant difference in baseline charac-
teristics between three groups. Fasting blood glucose, two hour
blood glucose and Homeostasis Model assessment (HOMA) score
were significantly reduced in patients in whortleberry group,
whereas they were not changed in placebo group. There was a
significant difference between cinnamon and control groups in body
mass index (P=0.02). In cinnamon and whortleberry groups there
was no significant difference in any variables (P > 0.05). Although
all glucose control indexes decreased after intervention (P <0.05).

Conclusion: There was no significant difference in blood
glucose level, insulin sensitivity and lipid profile between
3 groups. However, using cinnamon and whortleberry is rec-
ommended for adjusting weight and blood glucose respecting
along with medical treatment.
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SITE-SPECIFIC OPTOGENETIC PROTECTION
OF BETA CELLS

E. Reichhart!, A. Inglés Prieto’, H. Janovjak’

!Synthetic Physiology, Institute of Science and Technology
Austria, Klosterneuburg, Austria

Most forms of diabetes are associated with a deficiency in
functional pancreatic beta cell mass. As a consequence, there is an
increasing interest in identifying molecules and means to support
beta cell survival and to increase beta cell proliferation. Growth
factors, such as hepatocyte growth factor, fibroblast growth factor
21 or betacellulin, their cognate receptors and associated signaling
pathways play a crucial role in the regulation of beta cell survival,
function and growth. While many growth factors that are effica-
cious for the protection and proliferation of beta cells, such as
hepatocyte growth factor, these molecules exhibit limited half-life
in the circulation and may lead to proliferation of non-beta cells
and thus an increased risk of cancer. We have developed growth
factor receptors (GFRs) that are activated by light and that offer
the ability of cell type-specific or site specific control of cell sig-
naling. Optical control of GFRs was achieved by supplementing
mammalian GFRs with light-sensing protein domains from pho-
totropic organisms. These optogenetic growth factor receptors
(Opto-GFRs) allow substituting ligand induced signaling activa-
tion by light induced signaling activation. We are applying this
advanced technology for site-specific and controlled manipulation
of beta cell protection and proliferation. In first experiments, we
demonstrate the activation of major pro-survival signaling path-
ways, as MAPK pathway and PI3K/Akt pathway, by light.
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EXENATIDE VERSUS INSULIN GLARGINE
IN TYPE 2 DIABETES INADEQUATELY TREATED
WITH METFORMIN

S.A. Polyzos!, I. Zografou?, P. Karagianni', N.LK.I. Kartali®,

C. Samganisz

"2nd medical clinic, hippokration general hospital,
thessaloniki, Greece

2diabetes center, hippokration general hospital,
thessaloniki, Greece

Introduction: Addition of basal insulin or GLP-1 agonist to
pre-existing treatment when glycemic control is not achieved
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with metformin monotherapy are options addressing either
fasting or prandial glucose regulation.

Aim: Compare efficacy and safety of exenatide (E) versus
insulin Glargine (G) added after metformin monotherapy.

Patients and Method: Our study was open labeled, non-
randomized, retrospective and included 48 patients, 17 men/ 31
women, mean age 61.98+£8.8 years, mean duration of DM
11.8+7.25 years, and mean HbAlc 8.34 £ 1.63 at baseline. All
patients were on metformin (1700 mg/day) for at least 3 months
when E or G was added. Body mass index (BMI), systolic (SBP)
and diastolic (DBP) pressure, frequency and severity of hypo-
glycemic episodes, gastrointestinal side effects, HbAlc and lipid
profile were determined at baseline and after 24 weeks.

Results: HbAlc reduction was similar in both groups (E:
p=0.006 vs G: p=0,010). G group had more hypoglycemias
(p=0.039). E group had greater BMI reduction than G
(=2.5+1.8 vs 0.1+ 1.4kg/m*; p=0.002). GI side effects and
changes in SBP/DBP were insignificant in both groups. Total
cholesterol was reduced (E: p=0.010 vs G: p=0.014). E group
had higher HDL p=0.021, lower LDL (p=0.012) and triglyc-
erides (p=0.016) at the end of the study.

Conclusion: Exenatide equals Glargine in glycemic control
with fewer hypoglycemias and better metabolic parameters. In
order to form selection criteria between the two strategies further
testing is needed with randomized studies, longer observation
period and greater numbers of patients.
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HIRTAFLAVONOSIDE A, A NOVEL COMPETITIVE
DPP IV INHIBITOR FROM EUPHORBIA HIRTA L.

M. Shelixal, B. Rayhanaj, A. Ali?, K. Pillai!, V. Aeri,
S. Mir?, M. Sharma’

' Pharmacology, Jamia Hamdard Hamdard University,
New Delhi, India

2Pharmacognosy and Phytochemistry, Jamia Hamdard
Hamdard University, New Delhi, India

Objective: DPP IV inhibitors are expected to become useful
antidiabetic agents. The aim of this study is to characterize the in
vitro and in vivo profile of hirtaflavonoside A (HFA), a pren-
ylated flavonoid isolated from the Euphorbia hirta L., for its
potential DPP IV inhibitory activity.

Methods: Enzyme inhibition assay of HFA was performed in
vitro, using rat plasma as DPP IV enzyme source and H-Gly-Pro-
para-Nitroanilide as chromogenic substrate. Further, a 4 week
study was performed on high fat diet + streptozotocin (HFD +
STZ) induced diabetic rats.

Results: HFA inhibited DPP IV enzyme in a concentration de-
pendent, competitive manner (ICsy - 59.97 nM), which was com-
parable to sitagliptin (ICso - 11.42nM). HFA prevented onset of
overt diabetes by dose-dependently reducing fasting glucose and
HbA ¢ levels, and increasing liver glycogen contents of HFD + STZ
diabetic rats. Furthermore, plasma insulin levels were augmented
with HFA treatment which led to improved insulin resistance
(HOMA-IR) and f-cell functioning (HOMA-f). Glucagon-like
peptide-1 were increased and plasma DPP IV levels were decreased
to that of normal rats with HFA treatments. Additionally, HFA
treatments were diminished the progressive deterioration of lipid
profile such as TC, TG’s, LDL and VLDL in HFD-STZ diabetic rats.
Ultimately, HFA significantly reduced glucose excursion during the
oral glucose tolerance test at the end of 4 week treatments.

Conclusion: Present study indicated that HFA is a novel DPP
IV inhibitor. The results also suggested the effectiveness of HFA
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Hirtaflavonoside A

for its further development as a therapeutic agent in type 2 for
type 2 diabetes.
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ANALYSIS OF THE EFFICACY, SAFETY AND
COST- EFFECTIVENESS OF DULOXETINE AND
TRAZODONE TO TREAT NEUROPATHIC DIABETIC
PAIN

W.C. Silva’, K. Crepalde’, A.A. Guerra Junior', F.A. Acurcio’

'post Graduate Program - Department of Social Pharmacy -
School of Pharmacy, Universidade Federal De Minas Gerais,
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Objective: The aim of this study is to analyse the scien-
tific evidence on the use of duloxetine and trazodone in the
treatment of diabetic neuropathic pain, and present the compar-
ative costs of existing alternatives in the brazilian public health
system.

Methodology: We researched and selected publications with
the highest level of evidence in The Cochrane Library, Medline
(via PubMed), LILACS and Centre for Reviews and Dis-
semination (CRD). Likewise, sought for health technology
evaluations in foreign agencies websites and evaluated the evi-
dence quality and strength of the recommendation according to
the Grade system.

To evaluate the data of the comparative costs, we used the list
prices regulated by the Brazilian government (Table 1).

Results: In accordance with the flowchart of Figure 1, the
revisions include showed results in favor of duloxetine; but in
most cases, the drug is compared to placebo. Direct comparison
with other drugs have not been conclusive. International
agencies indicate duloxetine, amitriptyline, gabapentin and
pregabalin for neuropathic pain. The publication that evaluated
the efficacy and safety of trazodone showed results in favor
of this drug, but this was just a cases series. Studies of cost-
effectiveness of duloxetine have been the only ones found,
which, although good results, was not the most cost-effective
option.

Conclusions: There is a lack of scientific evidence to support
the nationwide use of duloxetine and trazodone to replace tri-
cyclic antidepressants and gabapentin, indicated by the public
health system in Brazil.

Figure 1 - Diagram showing the flow of search and selection of studies
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o
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L
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® language: 1
& Unavailable: 1
= Selected publications for complete
= reading: 17
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® Type of study: 5
»1  ® Type of participant: 4
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Table 1 - Cost comparison of therapeutic alternatives

Dhrapanilc e Presentation  Brand name* Laboratory 4 cost***

.
Group name Manufacturer (Bull) unit  cost (RS)

Cap. 60 mg CYMBALTA® ELI LILLY 60 714 714 21428
Antidepressants  Duloxetine
DULOXETINE

Cap.60M& yorocHlonie  U'BES 60 464 464 13928

Cap.100mg  DONAREN®* APSEN 900 1,31 11,79 353,70
Antidepressants  Trazodone

Cap. 50mg DONAREN®* APSEN 900 066 11,79 353,70

MERCK
Cap.25mg  TRYPTANOL® SHARP & 75 059 178 17,81
Antidepressants Amitriptyline? DOHME

Cap.25mg AMITRIPTYLINE TEUTO 75 023 069 6,88

Cap. 300mg  NEURONTIN® PFIZER 1800 244 1465 73,25
Antiepileptic Gabapentin?
Cap. 300mg  GABAPENTIN RANBAXY 1800 118 7,05 35,27

RS: Real; Cap: capsule. * The reference Grug;*® daily cost of treatment; *** Estimated cost for 30 days of treatment, " Drug
without generic presentation, *Drugs incorporated in the fist of the Brazilian health system. Source: BRASIL, 2014

108 2Center for Diabetes Technology, University of Virginia,

INCORPORATION OF INTRA-DAY VARIABILITY Charlottesville, USA
INTO THE UVA/PADOVA TYPE 1 DIABETES The UVA/Padova Type 1 diabetes (T1DM) simulator has

SIMULATOR accelerated the development of closed-loop control algorithms
R. Visentin', C. Dalla Man’, B.P. Kovatchev?, C. Cobelli’ for artificial pancreas. However, since its domain of validity was
- limited to a single-meal scenario, the simulator cannot be used to
' Department of Information Engineering, University of Padova, — test algorithm robustness for long term trials, e.g. providing a test

Padova, Italy bed for adaptive algorithms.
A Sis Sis Sip
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B CRg CRg CRp
30 30 30
20 20 20
10 10 10
0 ' 0 0
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Figure 1. A: distributions of S; at Breakfast (feff), Lunch (midale), and Dinner (right). B: distributions of CR at Breakfast
(/effy, Lunch (middle), and Dinner (rmght).
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Here, we present an update of the TIDM simulator which
incorporates intra-day variability of key parameters, i.e. insulin
sensitivity (S;) and carbohydrate-to-insulin ratio (CR), thus
making it suitable to perform longer realistic in-silico trials.

A recent study in TIDM (Hinshaw et al., Diabetes 2013) re-
vealed the existence of diurnal patterns of Sy, with, on average, Sy
lower at breakfast (B) than lunch (L) and dinner. Thanks to this
information, a model of intra-day variability of S; has been in-
corporated into the simulator. In particular, each in-silico subject
is associated to a certain S; variability pattern. Then, time-
varying Sy profile is generated by randomly modulating the
nominal pattern. Consequently, three CR values (for B, L and D,
respectively) have been calculated for each in-silico subject.
Finally, also the total daily insulin (TDI) and the correction factor
(CF) have been recalculated, to account for intra-day variability.

The distributions of in-silico S; reflect those observed in
T1DM subjects. The values of CR distribute among B, L, and D
consistently with the Sy variations.

The use of the new T1DM simulator will enhance closed-loop
control design, e.g. testing self-adaptive control algorithms which
aim at day-to-day optimal tuning of subject-specific parameters.

109

PHARMACOKINETICS MODELING OF GLUCAGON
AND A NOVEL GLUCAGON ANALOGUE AFTER
SUBCUTANEOUS ADMINISTRATION IN DOGS

S.L. Wendt!, A. Valeur', H. Madsen?, J.B. Jprgensen?,
C.B. Knudsen’

! Bioanalysis and Pharmacokinetics, Zealand Pharma A/S,
Glostrup, Denmark

2Applied Mathematics and Computer Science, Technical
University of Denmark, Kongens Lyngby, Denmark

Objective: Currently available hypoglycemic glucagon
rescue Kkits are difficult to handle and need reconstitution
of glucagon immediately before use due to the instability in
solution. A novel Zealand Pharma invented glucagon analogue
(ZP-GA-1) with increased stability in liquid formulation has
potential for application in a ready-to-use rescue pen. Pharma-
cokinetic (PK) characteristics similar to native glucagon and fast
on-set of action are critical for success.

Research Design and Methods: SC bolus injections of
20nmol/kg and 120 nmol/kg native glucagon or ZP-GA-1 were
administered to five dogs at four dosing occasions. The Institu-
tional Animal Care and Use Committee approved the study and
all procedures carried out on the dogs were in accordance with
the Animals (Scientific Procedures) Act 1986. Data was fitted to
a one-compartment PK model with extravascular input using a
weighted least-squares method with the measurements inverse as
the weights. T,.x, a surrogate marker of on-set of action, and
Crax Was obtained from the fit.

Results: Based on visual inspection of log-lin plots the model
fitted data satisfactory. ANOVAs of model parameters and T,
showed no differences between dose level and compound (p-values =
N.S.). However, C,.x was different between both dose levels and
compounds (p-values <0.05). Furthermore, a significant interaction
was found between dose level and compound (p-value < 0.05).

Conclusions: The novel glucagon analogue showed many
similar PK characteristics (absorption, elimination, volume of
distribution, time to maximum concentration) to native gluca-
gon. However, ZP-GA-1 has lower maximum concentration than
native glucagon after same level of dose administration.
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STATUS OF CHILDREN BORN IN TIME
DEPENDING ON THE MODE OF INTRODUCTION
OF INSULIN MOTHER

Z. Alimetoval, F. Valeeva', Y. Sharipova’

'Ministry of Health of Russia, Kazan State Medical University,
Kazan, Russia

Aims: to assess the condition of infants born in the period in
patients with type 1 diabetes, according to the method of insulin
in the mother.

Materials and methods: in 48 children evaluated birth
weight, Apgar score, need for resuscitation in children, the in-
cidence of hypoglycemia in infants born at 38-40 weeks of the
term of the mothers of patients with type 1 diabetes. Depending
on the method of insulin administration in the mother have been
allocated to two groups: with multiple subcutaneous insulin in-
jections (MSII) (28 children) and with constant subcutaneous
insulin infusion (CSII) (20 infants). By mother’s age, duration of
diabetes, the degree of compensation and the stage of diabetic
nephropathy groups were comparable (p > 0.05).

Results: In the group of MSII birth weight was 3610.0
(3212.0; 3942.5) grams, which was significantly higher than in
the group with CSII - 3160.0 (2980.0; 3607.5) grams (p=0.01).
Apgar score: 7.5 (7.5; 8.0) points in the group at MSII and 7.8
(7.5; 8.5) points in the CSII group (p =0.4) The need for neonatal
resuscitation in a group at MSII met in 18% of cases. In the CSII
group at resuscitation did not need. Hypoglycemia in children
born to mothers who used MSII - 65.4%, in the grupp with CSII
23.2% (p=0.04).

Conclusions: Status of children born in the period in patients
with type 1 diabetes, the use of GSII versus MSII is improved:
less common manifestations of diabetic fetopathy as macro-
somia, hypoglycemia at birth, there is no need for resuscitation.
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ECONOMIC EVALUATION OF CONTINUOUS
SUBCUTANEOUS INSULIN INFUSION VERSUS
CONVENTIONAL THERAPY IN PATIENTS
WITH T1DM

V. Andia’, M.J. Rodriguez Calero!, M. Moyano’, M. Requenal,
M.L. Ramirez’!, Y.L. Olmedilla’, M. Arnoriaga’, M. Motilla’,
J. Gonzalez Lopez’, L. Rivadeneira’

!Endocrinology, Hospital General Universitario Gregorio
Mararion, Madrid, Spain

Treatment of TIDM with continuous subcutaneous insulin
infusion (CSII) is the most physiological, but it presents eco-
nomic constraints. Our study evaluates its economic impact to
the Spanish public health system.

Patients: 64 TIDM (42 females and 22 males) with an av-
erage age of 35.9+10.5 years and a duration of diabetes of
18.5+9.3 years were studied. Recent data were compared with
those prior to the CSII. Material and insulin consumption, ex-
cluding correction doses, and amount of wasted insulin used by
both devices were analysed.

Results: Previous monthly consumption was of 2.8 and 2 pens
of basal and rapid insulin respectively, which has a cost of
€ 61.03. Instead, CSII consumes 1636IU (€ 35.1). The cost of
needles with conventional treatment was € 20 every month,
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versus € 192.1 of material for CSII. Thus, CSII implies an av-
erage cost increase of € 146.17 per month.

We found no difference in overall glycaemic control (HbAlc
7.68+1.44 pre, 7.59 £ 1.16 post), though it was significant in the
subgroup of patients with prior poor control (8.34+1.34 pre,
7.91+1.16 post, p=0.015).

Conclusions: CSII represents an increase in cost, not offset by
an improved metabolic control in our study population. How-
ever, several studies have shown it involves less hypoglycaemic
events and a better quality of life. More research should be done
to evaluate the profitability of CSII regarding altogether meta-
bolic control, reduction of hypoglycaemic events and influence
in patients’ satisfaction.
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SELF-MONITORING OF BLOOD GLUCOSE

AT LEAST SIX TIMES DAILY IS CRUCIAL

FOR ACHIEVIENG OPTIMAL GLUCOSE CONTROL
DURING PUMP THERAPY

E. Szymanska-Garbacz!, J. Loba!, L. Czupryniak’

!Internal Medicine and Diabetology Department,
Medical University of Lodz, Lodz, Poland

Due to economical reasons sensor-augmented pumps are not
in common use among Polish patients. Subsequently, the sub-
jects on continuous subcutaneous insulin infusion (CSII) therapy
are strongly advised to measure blood glucose (self-monitoring
of blood glucose, SMBGQG) at least four times a day. However, the
minimal frequency of SMBG required for having optimal glu-
cose control remains unknown. For type 1 subjects Diabetes
Poland recommends HbAlc<6.5% ie. average blood glucose
(BG) <140 mg/dl [7.8 mmol/l]. We conducted a study aiming at
identifying minimal frequency of SMBG which would allow
type 1 diabetes patients achieving good metabolic control. All
subjects were treated with CSII at least for 6 months, thus they
had obtained sufficient knowledge about this kind of therapy.
The pump settings (basal rate, bolus wizard) were assessed with
standard tests. The group comprised 40 type 1 diabetes patients
(mean age 27+ 8 years, diabetes duration 9+8 years, CSII du-
ration 3.1 £2.5 years, body weight 70 + 12 kg, BMI 24.2 +£3.7 kg/
m2, HbA1c7.7+1.9%, average BG 155+ 56 mg/dl, number of
SMBG 5.7 +3.7/day). Data from 2 last weeks before the study
visit were analysed. A negative correlation between the fre-
quency of SMBG and the average number of capillary BG
measurements (figure) was revealed (r=—0.37; p<0.05); the
recommended target of metabolic control was obtained in sub-
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jects who had performed SMBG at least six times a day. In
conclusion, CSII therapy may lead to good metabolic control, but
the acceptance and willingness of a patient to measure blood
glucose more than six times a day is crucial.
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THE EARLIER THE BETTER: EFFECTIVENESS AND
DURABILITY OF INSULIN PUMPS IN CHILDREN AND
ADOLESCENTS SOON AFTER DIABETES ONSET

D. Brancato!, M. Fleres', V. Aiello!, G. Saura’,
A. Scorsone’, F. Provenzano’, L. Ferrara’, A. Di Noto,
L. Spano’, V. Provenzano’

IInternal Medicine, Regional Reference Center for Diabetology
and Insulin Pumps, Partinico, Italy

Aim: to evaluate the predictors of effectiveness and durability
of insulin pump therapy in children and adolescents who have
initiated this therapy within 2 years after the diagnosis of type 1
diabetes mellitus (T1DM).

Subjects and Methods: the charts of 684 individuals with
T1DM using insulin pumps were reviewed, and were included in
the study 113 subjects with age at onset of 1 year. The primary
end point was the mean glycosylated hemoglobin (HbAlc) value
(MHbA1c¢) throughout the follow-up.

Results: A significant reduction of HbAlc from baseline
throughout the 8-years follow-up was observed (p>=0.089).
Categorizing the sample into four quartiles on the basis of an
increasing interval onset—commencement resulted in levels of
MHbAlc significantly lower in the 1% and 2™ quartiles in
comparison with the 4™ quartile (7.6 +0.8% and 7.8+ 1.0%, re-
spectively, versus 8.5+0.8%; p<0.001 and p=0.004, respec-
tively). Moreover, only 1% and 2™ quartiles mantained a trend
toward reduction of HbAlc from baseline until the 4™ year of
follow-up, with a less variability of HbAlc.

Conclusions: The present study suggests that early pump
commencement (<6 months from the onset of diabetes) in
children and adolescents with T1IDM provides lower and more
durable HbAlc values than a late commencement, maybe
through a prolongation of the honeymoon phase.
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PRECISION, ACCURACY AND DELIVERY SPEED OF
DURABLE AND PATCH INSULIN INFUSION PUMPS

J. Capurro’, R. Venugopalan', B. Levy?

'Research & Development, Animas Corporation, Wayne, USA
2Clinical Affairs, Animas Corporation, Wayne, USA

Background: Precision, accuracy and delivery speed of pump
insulin infusion may affect PK duration and resulting glycemic
control.

Method: For each pump model (Animas OneTouch® Ping®,
Tandem® t:slim®, Insulet OmniPod® 2™ Gen), basal (0.5 U/hr
over 20 hours) and bolus (5U, 10U, 25U) discrete deliveries
were measured using a time-stamped micro-gravimetric system.
Dose precision was assessed using the mean percent error and
standard deviation percent error of the cumulative deliveries.
Dose accuracy was analyzed by comparing single doses and
time-averaged doses to percent error thresholds. Bolus speed was
determined as the time taken to deliver 95% of the dose.
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Results: Animas showed higher dose precision and higher 1-
hour averaged dose accuracy with 80% of doses within a +5%
threshold (Figure-1A-1B). Dose precision and 1-hour averaged
accuracy for other pump manufacturers ranged broadly, with
Insulet and Tandem having 19.5% and 63% of doses within the
same threshold respectively. Animas bolus delivery was at least 7
times faster than Insulet or Tandem (Figure-1C).

Conclusions: Animas demonstrated better dose precision and
accuracy, and faster bolus delivery than Insulet and Tandem.
Large dosing variations and delays in meal bolus delivery may
impact clinical outcomes. Further research on the clinical rele-
vance of these findings is warranted.
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METHODS FOR MEASURING CONTINUOUS
DELIVERIES OF DURABLE AND PATCH INSULIN
INFUSION PUMPS

J. Capurro’, R. Venugopalan', B. Levy?

Research & Development, Animas Corporation, Wayne, USA
2Clinical Affairs, Animas Corporation, Wayne, USA

Background: Animas has conducted extensive delivery per-
formance studies following the test methods established in the
IEC60601-2-24 international standard [1]. Adjustments to the
IEC60601-2-24 setup were performed to adapt different pump
designs and to mitigate environmental effects influencing the
accuracy of the measurement system. In this study, durable and
patch insulin infusion pump doses were measured using two
configurations to address any impact in delivery performance.

Method: A time-stamped micro-gravimetric system housed in
a vented enclosure was used to measure discrete basal deliveries
at 0.5 U/hr for 20 hours. Durable (Animas OneTouch® Ping®)
and patch (Insulet OmniPod® 2"-Gen) pumps were tested using
two setup configurations to compare possible variations in de-
livery performance: (1) pumps in proximity to the weighing pan
or ““inside enclosure’” and (2) using the IEC60601-2-24 setup or
“outside enclosure’’. Normal distribution plots and one-way
ANOVA analysis were generated using the cumulative percent
error per delivery to determine differences between the methods
implemented and pump performance variability.

Results: Figure 1A-B show the delivery normal distribution
for Animas (P<0.231) and Insulet (P<0.258) pumps when
tested using both methods.
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Conclusions: No difference in pump delivery performance
due to testing setup was demonstrated.

[1] Jahn L, Capurro J, Levy B. Comparative Dose Accuracy
of Durable and Patch Insulin Infusion Pumps. J Diabetes
Sci Technol. 2013;7(4)1011-1020.
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BASAL AND BOLUS RATES IN INSULIN ACCU-CHEK
COMBO PUMP TYPE 1 DIABETES PATIENTS AND ITS
CORRELATION WITH AGE, FREQUENCY OF SELF-
MONITORING AND METABOLIC CONTROL

A. Dain', M. Ruiz?, L. Rista®, C. Muratore®, A. Flores®,
C. Ladino®

'INICSA, Catedra de Biologia Celular Histologia y
Embriologia. Facultad de Ciencias Med, Cordoba, Argentina
2SAD, MAESTRIA DE DIABETES, BUENOS AIRES, Argentina
*SAD, CEDYN ROSARIO, ROSARIO, Argentina

“SAD, RIO GALLEGOS, RIO GALLEGOS, Argentina

°SAD, INSTITUTO DE DIABETES PEDIATRIA, BUENOS
AIRES, Argentina

SSAD, IDS, BUENOS AIRES, Argentina

Introduction: Type 1 Diabetes involves health, economics
and social issues. Insulin pumps are the gold standard and must
be handled by a specialized teem.

Objetives: to evaluate basal and bolus rates and its correlation
with age, frequency of self-monitoring and metabolic control.

Methods: cross sectional from 2014 July-August. Smart pix 3
last month data and 6™ month average A1C were collected. Both
gender with one year of pump used were included. Protocol was
approved by Ethics committee. Graph Pad Prism 5 and p<0.05
were used.

Results: 25 males and 40 females. (Age: female 32+17
male 34+ 15 years; A1C% female 7.6+ 1.2 male 7.4+ 1.4; Self-
monitoring/d female 4 + 1.5 male 4 £ 1.5; % basal female 59 + 14
male 621 16; % bolus female 41+ 14 male 38 £+ 16; High index
female 12+5 male 11£5.9). Low index female 2.1 £1.6 male
1.7+£1.1 ANOVA p<.0001; Correlation test in both AGE/self-
monitoring and % bolus —0.2 and —0.4 p<0.05. % BASAL /
Alc female 0.38 male 0.28 p<0.05. Low index / self-monitoring
in both, female —0.8 p<0.02; male —0.6 and p<0.05. Self-
monitoring frequency =4/d/ low index female —0.29 p<0.01
male —0.34 p<0.05. %bolus / high index female —0.34 male
—0.64 p<0.05. A1C/ % basal and %bolus female 0.39 and
—0.46 males 0.67 and —0.17 p<0.02. In both A1C/ high index
female 0.31 male 0.65 p<0.05 and with low index female —0.42
male —0.19 p<0.01.

Conclusions: Often bolus, higher self-monitoring frequency
and low high index were correlated with better metabolic control.
Increasing bolus and self-monitoring frequency could reduce
hypoglycemia.
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INSULIN PUMPS, MULTIPLE DAILY INSULIN
INJECTIONS AND PERINATAL OUTCOMES IN
PREGNANT WOMEN WITH TYPE 1 DIABETES

E. Deryabina’, S. Zaharova?, T. Kutyavina®

'the antenatal fetal protection, Ural Research Institute of
Maternity and Infancy Welfare, Yekaterinburg, Russia
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neonatology, Ural Research Institute of Maternity and Infancy
Welfare, Yekaterinburg, Russia

Background: Now in the Yekaterinburg region delivery at
women with type 1 diabetes is 0.1% of all deliveries in a year.

Objective: to compare the perinatal outcomes wiht insulin
pumps and multiple daily insulin injections in pregnant women
with type 1 diabetes.

Methods: Prospective study of 57 pregnancy and perinatal
outcomes in pregnant women with type 1 in 2013. Insulin pump
was used in 21.1%.

Results: Age of women at delivery - 27.8 £4.55 years (range
19 to 41 years), diabetes duration prior to pregnancy - 8 [4; 13]
years (from O to 28 years). Different diabetic complications were
detected in 94.7%, complications of pregnancy - in 71.9% of
patients. Delivery was 36.1£2.0 weeks with multiple daily in-
sulin injections (MDI) and 36.9 £+ 1.5 weeks with insulin pump.
Perinatal death was not. Diabetic fetopathy was determined at
71.1% (MDI) and 33% (insulin pump), hypoglycemia - at 60% of
newborns (MDI) and 41.7% (insulin pump). Respiratory distress
syndrome was detected in 46.5% (MDI) and 25% (insulin pump).

Conclusions: Today perinatal complications in diabetic pa-
tients are still higher than population level. Important cause of
this is the absence of pregnancy planning in most patients with
type 1 diabetes, poor glycemic control during pregnancy. The
insulin pump helps to achieve blood glucose as close to normal.
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HOLDING THE HORSES OF INSULIN PUMP
INFUSION: USAGE AND EFFECTIVENESS OF THE
LOW GLUCOSE SUSPEND FEATURE DURING
FASTING IN RAMADAN AMONG TYPE 1 DIABETES
ADOLESCENTS

N. Elbarbary’

"Pediatric Department, Ain Shams University, Cairo, Egypt

Background: Severe hypoglycemic episodes during the
daytime of Ramadan fasting is the most feared complication.
Low Glucose Suspend(LGS) feature can be used to reduce it. We
investigated the effect of the LGS algorithm on the frequency of
hypoglycemia in adolescents with TIDM who wished to fast
Ramadan.

Subjects and Methods: thirty-seven patients (23 males and
14 females, 15.6+ 3.3 years, duration of diabetes 4.9 4.2 years,
pump therapy for 1.8 1.1 years, used the Paradigm(®) Veo(™)
system (Medtronic) and were divided into two groups: First
(n=21): those who wished to wear the sensor and use LGS
feature. Second (n=16): those who did not want to wear sensor
and measured their BG level regularly.

Results: A total of 2,314 LGS alerts occurred, and 70% began
in the afternoon between 2pm - 5pm. The mean duration of LGS
events was 26.55 min, 38% lasted for <5 min, and 7% lasted for
120 min. Among these episodes, the mean sensor glucose was
61.3+9.4 mg/dl at LGS activation, rose to 110.7 +34.6 mg/dl by
the end of the LGS episode (when insulin delivery was auto-
matically resumed), and was 163.33+42.1 mg/dl at 240 min.
LGS usage significantly reduced the number of BG readings
<70mg/dl (p=0.001) and >250mg/dl (»p=0.03). None of the
LGS group broke their fast vs. 8 in the second group (p=0.02).
No episodes of severe hyperglycemia in both.

Conclusions: Use of the LGS significantly reduced exposure
to hypoglycemia without compromising safety.
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PHYSICAL ACTIVITY IMMEDIATELY AFTER
MEALS: CAN HYPOGLYCAEMIC RISK IN PATIENTS
ON PUMP THERAPY BE BEST REDUCED BY
RESTRICTION OF BASAL RATE OR OF BOLUS?

S. Franc!, M.H. Petit?, A. Daoudi’, C. Peschard?,
C. Petit?, M. El Makni?, A. Pochat!, F. Koukoui’,
E. Pussard*, G. Charpentier’

'Diabetology Endocrinology, Sud Francilien Hospital,
Corbeil-Essonnes, France

2Clinical Research, CERITD, Evry, France

*?Cardiology, Sud Francilien Hospital, Corbeil-Essonnes,
France

4Pharmacology, Bicetre University Hospital, Kremlin-Bicétre,
France

For type-1 diabetes patients on insulin pump therapy, no
precise recommendations exist concerning insulin-dose adjust-
ment in the event of physical activity (PA) immediately af-
ter meals: is basal rate reduction (BRR) or bolus reduction
preferable?

Twenty DT1 patients on pump therapy (HbAlc<9%, per-
forming CHO counting and recreational PA) underwent deter-
mination of VO02max and then performed 2 PA sessions at
50%V02max (30 min/bicycle ergometer) 90 min after lunch; bolus
reduction (—30/~50%) was compared with BRR (—50/-80% for
PA + 2h) (randomised order). Blood glucose and insulin were
measured throughout AP + 2h. The main criterion was the
number of hypoglycaemic events on the CGM curve (iPro2).

Data for 37 PA sessions showed a single hypoglycaemic
event. Hypoglycaemic events tended to be fewer for bolus vs.
BRR in the afternoon (p=0.0689) with no difference at night.
With bolus reduction, blood glucose levels, comparable pre-
prandially, were higher immediately before PA [p=0.033] but
comparable after PA (bolus reduction in: —71 mg/dL vs BRR:
—77mg/dL, p=0.19). With bolus reduction, CGM curves re-
mained stable in the afternoon, with slightly higher blood glucose
(168 £46 vs. 129 £47 mg/dL, p=0.054). Time at the target range
was comparable [70;180 mg/dL], lower at <80 mg/dL (6.3% vs
20%, p=0.04) and greater at >180mg/dl (42% vs. 16%,
p=0.057). Dinner-time and bed-time blood glucose levels were
comparable, with CGM curves remaining flat throughout the
night.

For post-prandial PA, reducing the preceding food bolus
tended to reduce hypoglycaemic episodes vs. BRR at the expense
of higher glucose levels in the afternoon. Where PA is envisaged,
bolus reduction thus appears the safest option.
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ANALYSIS OF A COHORT OF PEDIATRIC PATIENTS
TREATED WITH CONTINUOUS SUBCUTANEOUS
INSULIN INFUSION

R. Bonfanti', A. Rigamonti’, G. Frontino’, R. Favalli’,
C. Bonura’, R. Battaglino’, C. Rubino’, B. Bova’,
F. Meschi!, G. Chiumello’

!Department of Pediatrics, IRCCS Ospedale San Raffaele,
Milan, Italy

Objective: to evaluate children with type 1 diabetes mellitus
treated with insulin pump (CSII).
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Materials and methods: 206 patients (mean age 12.93 years
+ 4.56) followed at San Raffaele Hospital between 2007-2014.
Data collection: written questionnaire and outpatient visit charts.

93.2% followed our Centers’ protocol for starting CSII ther-
apy. Drop-out rate: 3.4%. Mean HbAlc was comparable to that
of patients on multiple daily injections (MDI) but with a reduced
of standard deviation. Long-term analysis did not show signifi-
cant changes in pre- vs post-CSII HbAlc. The benefits mainly
concern glycemic variability, but this result needs to be con-
firmed. A low incidence of acute complications was found: 1.42
episodes/100 patients/year for severe hypoglycemia (about 50%
fewer than those of MDI), 1.11 episodes/100 patients/year for
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diabetic ketoacidosis. CSII is not associated with weight gain.
We found a significant association between follow-up BMI and
HbAlc. An association between vertical cannula use and HbAlc
reduction was found: this result needs to be confirmed. Most
patients use advanced functions (bolus calculator, temporary
basal rates), telemedicine and carbohydrate counting. Only car-
bohydrate counting was associated with HbAlc improvement.
60.2% use continuous glucose monitoring (CGM) but no asso-
ciation with reduced HbAlc was found due to short-term CGM
use. 53.4% replaced the pump at least once and 41.7% had
malfunctions (no adverse events). CSII is a safe and effective.
Most studies do not show a significant HbAlc improvement, but
it decreases the incidence of acute complications and improves
quality of life. Further studies assessing long-term cost and
benefits are mandatory.
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IS IT USEFUL TO PROPOSE INSULIN PUMP AT THE
ONSET OF TYPE 1 DIABETES MELLITUS (T1DM)?

F. Gallo', P. Conte', F. La Torre', F. Moramarco’

' Unit of Pediatrics, Perrino Hospital ASL BR, Mola di Bari,
Italy

Most of type 1 diabetes guidelines suggest the introduction of
continuous subcutaneous insulin infusion (CSII) only after onset
and in other conditions (poor metabolic control with good
compliance, recurrent hypoglycaemia, etc). We postulate that
onset (‘imprinting’ time) is perfect to learn every concepts of
CSII ‘way’, but is the precocious pump use helpful for metabolic
control at short term?

We selected 21 pre-pubertal children at T1DM onset, divided
in two groups, evaluatating different metabolic control, beta cells
reserve and nocturnal hypoglycemia fear. 11 (6M, 5F), after one
month of MDI, started with CSII therapy (group A), and 10 (4M,

GroupA (11)
| HbAIc (mmol/mol)atonset— | 99,33 / 26,26
mean/DS
HbAIc after12 m m/DS 63.03 / 22,87
| HbA1c12 vs 18 m m/DS 62,33 /20,59
[ C peptide (ng/mi) at onset— 0.32/0.18
mean/DS
C peptideafter12 m—-m/DS | 0.27/0.15
{ C'pepr:'de 12 vs 18 m - m/DS | 0,24/0,12
| MAGE indexafter12 m 157.25/26.26
(mg/di)-m/Ds
| MAGE index after 18 m 156,58/17,55
(mg/dl)-m/DS
' Nocturnalglycaemia 141.58/46.01
measurements (1-12m) —
m/Ds
Nocturnal glycaemia 185.72/65.18

measurements (1-18m)-

m/Ds
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6F) continued with MDI (group B). HbA l¢ (in 2™day of hospital
admission, after 12 and 18 months of treatment), C peptide (one
month, 12 and 18 months after disease onset) and number of
nocturnal glycaemia measurements (as stress index) and severe
hypoglycemia episodes during treatment were measured. At 12
and 18 months of therapy everyone had continuous glucose
monitor for six days, in order to calculate themean amplitude
glycemic excursions index (MAGEi).

At onset HbAlc was statistically better in group A, but no
difference in C peptide. After 12 and 18 months nocturnal con-
trols were superior in group B, with no difference for HbAlc and
C peptide. MAGE:i was better in group A. One severe hypogly-
cemic episode was detected in group B.

CSII since diabetes onset didn’t seem to improve the glycemic
control and the beta cells reserve, but seemed better for micro-
vascular damage and hypoglycemia apprehension reduction.
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LIPOHYPERTROPHY - PREVALENCE, RISK
FACTORS, AND CLINICAL CHARACTERISTICS
OF INSULIN-REQUIRING PATIENTS IN CHINA

L. Hirsch’, L. Ji?, Z. Sun®, Q. Li*, G. Qin®, Z. WeiS,
J. Liv’, L. Luan®, D. Wang6, A. Chandran’

'Diabetes Care, BD Medical, Franklin Lakes, USA
2Endocrinology, Peking University People’s Hospital, Beijing,
China

’Endocrinology, Southeast University Zhongda Hospital,
Nanjing, China

YEndocrinology, The First Affiliated Hospital of Chongqing
Medical University, Chongqing, China

Endocrinology, The First Affiliated Hospital of Zhengzhou
University, Zhengzhou, China

*Medical Affairs, BD and Company, Beijing, China
"Biostatistics, BD and Company, Beijing, China

GroupB (10) ' P
121.72 /20,32 0.03
63.91/ 11,92 >0.05
63,27 /12,21 >0,05
0.22/0.10 >0.05
0.33/0.29 >0.05
0,30/0,27 >0,05
183.63/24.79 0.01
181,27/21,35 0,01
194.50/58.39 0.03
245.45/73.72 0.04



A-58

Characteristic With LH (n=213) Without LH (n=188) P
_HbAlc 8.2 (18)% 7(15)% 0.003
Daily insulin dose (Units) 38.1 (20.1 271 (14.3) <0.001
Daily insulin dose (Ukg) 0.54 (0.28) 41 {0.21) <0.001
BMI (kg/m?) 260 (33) 248 (3.0) <0.001
Needle reuse, median # times 30 75 0.003
_Daily injections, # 23(1.0) 19(09) <0.001
Lack of site rotation, patients 47% 1.6% 0.080
__Needle reimbursement, patients 27.8% 44.1% <0.001
"Injection training, patients 925% BT 2% 0.080

Lipohypertrophy (LH) is a poorly-studied complication of
insulin injection/infusion therapy that impairs insulin absorption/
glycemic control. We evaluated LH prevalence, risk factors and
clinical features of LH patients in 4 Chinese cities. Adult patients
injecting insulin by pen =1 year provided detailed information
on diabetes/injection history, injection technique/training, pen
needle (PN) reimbursement and insulin doses, followed by
physical exam and HbAlc testing. Differences from those
without LH were evaluated by Student’s t-test or Wilcoxon rank
sum test. The 401 patients were mean(SD) 59.6(11.5) yrs; BMI
25.4(3.2) kg/m?; 50% male; 93.5% T2DM. HbAlc=8.0(1.7)%;
total daily insulin dose=33.0(18.4) U with 2.1(1.0) injections
daily. Durations of diabetes and of insulin therapy=11.8(7.3)
and 5.8(4.5) yrs, respectively; 95% of patients reused PNs, me-
dian 10 (max 360) times; 35.5% had PN reimbursement. LH
prevalence was 53% overall (range 38-76%), most commonly
abdominal. Compared to those without LH, patients with LH had
higher BMI and HbAlc, took 11U (0.13 U/kg or 31.7%) more
insulin daily, took more injections, reused PNs more times and
had less PN reimbursement (all p < 0.003). LH patients rotated
injection sites less and had slightly more injection training, of
marginal significance (see Table). BMI, insulin dose/kg and
needle reuse frequency remained significantly associated with
LH prevalence by stepwise logistic regression (p < 0.02). LH is
common in China and associated with worse glycemic control
despite higher insulin consumption. Needle reuse frequency,
insulin dose/weight, BMI and lack of PN reimbursement are risk
factors, suggesting local tissue trauma and/or insulin exposure as
important contributors to LH development.
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CHANGE IN HBA1C ONE YEAR AFTER CONTINUOUS
SUBCUTANEOUS INSULIN INFUSION INITIATION IN
ADULTS WITH TYPE 1 DIABETES: THE JOSLIN AND
STENO EXPERIENCES

E. Hommel!, S.N. Mehta?, H.A. Wolpertz, H.U. Andersen’,
W. McMullen®, M. Ridderstrile’, M.J. Abrahamsom?

!Diabetes, Steno Diabetes Center, Gentofte, Denmark
2Diabetes, The Joslin, Boston, USA

Aims: We performed a retrospective analysis of adults >18
years with T1D seen at the Joslin Diabetes Center (JDC) and
Steno Diabetes Center (SDC) since 2002 to assess change in
HbAlc (AHbAIc) one year after CSII start.

Methods: All JDC and SDC patients were analyzed for age,
T1D duration, weight (kg), and HbAlc (IFCC mmol/mol and
DCCT %) before and one year after CSII initiation to identify
independent variables explaining AHbA Ic at one year. Data are
mean + standard deviation. A p-value below 0.05 was considered
statistically significant.

Results: Data: 871 patients (271 JDC, 49% male; 600 SDC,
38% male). Mean age and T1D duration at CSII initiation were
46£15 years ; 19+ 13 years (JDC), and 40+ 14 years ; 2213
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years (SDC). Baseline HbAlc was 62+ 12 mmo/mol / 7.8+ 1.1/
(JDC) and 68+13mmol/mol / 8.4+1.6% (SDC). Overall,
AHbA1c was — 1.9 mmol/mol / —0.2% (JDC) and — 6.8 mmol/
mol /—0.6% (SDC). AHbA 1c¢ was inversely correlated with AWt
at SDC (r=-0.12, p<0.0001), but not JDC. At JDC, higher
baseline HbAlc (p <0.05) was the only independent predictor of
AHbAc at one year. At SDC, higher baseline HbAlc, older age,
and female sex were independent predictors (p <0.0001 for all)
of AHbAlc at one year. Both models explained 26% of the
variability of AHbAIc.

Conclusion: CSII initiation resulted in lower HbAlc, most
notably in those with the highest baseline HbAIc; greater HbAlc
reduction at SDC may reflect the higher baseline HbAlc ob-
served in this group. Modest weight gain was observed in adults
with Alc = 9% prior to CSII initiation.
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EVALUATION OF HBA1C IN THE ADOLESCENCE
WITH T1D TRANSFERRED FROM PAEDIATRIC
DEPARTMENT 2002 UNTIL 2014 WITH AND WITHOUT
INSULIN PUMP

E. Hommel', S. Hangaard', M. Wittrup’, A. Nielsen', L.
Jelstrup!, H.C. Andersen’, M. Hviid', S. Wulff!, L. Vinther!,
M. Ridderstrdle’

lDiabetes, Steno Diabetes Center, Gentofte, Denmark

Aim: Evaluation of Hbalc in the adolescence with T1D
transferred from paediatric department 2002 until 2014 with or
without insulin pump (CSII).

Methods and results: We studied the adolescence transferred
from paediatric department to our clinic from 2002 until 2014
(n=480; 253 males and 227 females, age (mean SD): 18.6+1.5
vs. 18.8 2 1.6 years, diabetes duration 6.6 +4.8 vs. 7.9+ 5.0 years.

We divided the cohort into three groups; CSII at transfer (C;
n=96), receiving CSII during follow-up (R; n=53), and MDI
(M; n=331). Baseline HbAlc was significantly lower in the C
compared to the R and M groups (66.1+£2.2, 74.9+2.9, and
75.9+ 1.2, respectively; p=0.001). Patients already on CSII were
older at transfer (19.3+0.2, 18.8+0.2, and 18.5+0.1, respec-
tively; p<0.0001), and had a significantly longer duration of
diabetes (9.8+0.5, 8.4+0.7, and 6.3£0.3 years, respectively;
p<0.0001). The 53 patients receiving CSII during follow-
up were characterized by a significant decrease in HblAc
between year one and five (from 78.5+£22.9 to 72.8+22.4;
p=0.04 [n=27].

80,0
75,0
\ ——Average

700 - — Average already on
pump

65,0 ———Average new to
pump

—Average no pump
60,0
55,0 +

1 2 3

1 = baseline; 2 = 1 year ; 3 =5 year
C =red; R = green; M = purple
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Conclusion: Adolescence patients on CSII transitioning from
paediatric to adult diabetes care appear to have a lower HbAlc
compared to MDI. This difference persist over time but so far there
is insufficient data to make this claim. CSII users trended towards
being female and had a longer duration of diabetes. Post-transition
put on CSII also experience benefit in terms of HbAlc lowering.
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EXENATIDE ADD-ON FOR PATIENTS WITH
UNCONTROLLED TYPE 2 DIABETES DESPITE
INTENSIVE INSULIN THERAPY: PHASE-2 RESULTS
OF THE RANDOMIZED EXEPUMP TRIAL

M. Joubert!, A. Rod’, J. Morera’, S. Boullu-Sanchis?,
N. Jeandidier®, J.J. Parienti®, Y. Reznik!

]endocrinology, CHU, Caen, France
2endocrinology, CHU, strasbourg, France
3bi0statistic, CHU, Caen, France

Introduction: Intensified insulin therapy (IIT), with multiple
daily injection or insulin pump, represents the ultimate step of type
2 diabetes (T2D) treatment strategy. However, even with IIT, some
patients remain uncontrolled with HbAlc above target. Our aim
was to assess the impact of exenatide as an add-on therapy to IIT.

Material and methods: EXEPUMP is a phase 2/3 (go/no go)
multicentric, double blind, placebo controlled, 6 month, ran-
domized trial. Patients with T2D were enrolled if HbAlc was
over 7.5% despite >6-month well conducted IIT. They were
randomized 2:1 for exenatide (EXE) : placebo (control - CTL)
10 pug BID as an add on to their usual insulin treatment which was
titrated to target throughout the study. As scheduled in the
analysis plan, we report the results of the pilot phase 2.

Results: 38 patients were enrolled (EXE:CTL n=26/12).
Their baseline (BL) characteristics are reported table 1. In EXE
group, HbAlc decreased from 8.8+0.8 (BL) to 8.2+£1.4% at
month 6 (M6) (p<0.002). Weight, BMI and insulin daily dose
results for each group are reported table 1. No severe hypogly-
cemia nor keto-acidosis occured during the study. Gastro-
intestinal disorders (especially nausea) and headache were
reported in 50/16.7% and 15.4/8.3% patients from EXE/CTL
group, respectively. No unexpected adverse event was observed.

Conclusion: These pilot phase 2 results suggest a good add-on
efficacy and safety of exenatide 10 pg BID in T2D patients with
uncontrolled HbAlc despite IIT. These promising results have
triggered the decision « go » for the phase 3 of this trial.

Overall EXE CTL Inter group
comparison

Baseline characteristics
n 38 26 12
Male (%) 17 (47%) 10 (38%) 7(58%) 0307
Age (years) 59.8:7.6 60.2+7.1 59.1+8.7 0714
Diabetes duration (years) 17.9:7.1 18.67.0 16.6£7.5 0.446
HbAlc (%) B8.9+09 B8.8+08 89+1.0 0.749
Weight (Kg) 99.0£16.7 95.8+£17.0 106.7+13.7 0.096
BMI 36.124.0 358243 369235 0372
Insulin daily dose (UI) 114.9467.1  113.7274.2 11742512 0.860
6 month outcome
measures
HbAlc (%) ND B2:14° ND ND
Weight (Kg) 97.4+£17.8  93.0£17.7* 107.6£137 0012
BMI 35.524.5 34.724.7° 373237 0.086
Insulin daily dose (U1) 107.6£655 101.7£70.0 121.52538 0358

Table 1: Baseline and outcome measures of the phase 2 EXEPUMP trial. EXE = excnatide
group. CTL = placebo control group. ND : not done as pre-specified by the analysis plan.
*p<0.05 from baseline.
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CELLULAR PHONE AND WEB-BASED INDIVIDUAL
EDUCATION IN POST-MENOPAUSAL WOMEN WITH
IMPAIRED FASTING GLUCOSE AND ABDOMINAL
OBESITY FOR 12 MONTHS

H.S. Kim!, M.J. Park? H.Y. Kim’

!College of Nursing, Catholic. Univ., Seoul, Korea
2College of Nursing, Kunsan National University, Kunsan,
Korea

JCollege of Nursing, Catholic University, Seoul, Korea

Purpose: This study was purposed to examine the effects of
an intervention using a short message service (SMS) by cellular
phone and Internet in post-menopausal women with impaired
fasting glucose and abdominal obesity.

Methods: Thirty subjects completed the entire study, 14 in the
intervention group and 16 controls. The goal of intervention was to
bring fasting blood sugar (FBS), waist circumference (WC), and
blood pressure (BP) close to normal ranges. Patients in the inter-
vention group were requested to record their FBS, WC, BW, and BP
in a weekly web based diary through the Internet or by cellular
phones. The researchers sent optimal recommendations as an inter-
vention to each patient, by both cellular phone and Internet weekly.

Results: FPG level was no significant change at 12 months
compared with baseline in both groups. BW and WC signifi-
cantly decreased by 3.7kg and 6.2 cm respectively compared
with baseline in the intervention group. The mean change in the
control group was, however, not significant in both WC and BW.
Systolic BP (SBP) and diastolic BP (DBP) significantly decreased
by 15.4 and 13.6 mmHg in the intervention group at 12 months in
the intervention group respectively. The mean change in the
control group was, however, not significant in both SBP and DBP.
Total cholesterol (TC) and Triglyceride (TG) decreased in the
intervention group in the intervention group respectively.

Conclusion: Cellular phone and Web-based health educa-
tion improved WC, BW, BP, TC, and TG in post-menopausal
women with abdominal obesity and impaired fasting glucose for
12 months.
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INDIVIDUALIZING DIABETES TECHNOLOGY USE BY
BETTER UNDERSTANDING OF HUMAN FACTORS

M. McMahon', R. Branaghan?, A. Wills', K. Nichols-Smith’,
P. Scalzo’, L. Gonder-Frederick?, R. Carter’, Y. Kudva®

ICenterfor Innovation, Mayo Clinic, Rochester, USA
2Applied Psychology, Arizona State University, Mesa, USA
3Endocrinology, Mayo Clinic, Rochester, USA

*Behavioural Medicine, University of Virginia, Charlottesville,
USA

>Health Sciences Research, Mayo Clinic, Rochester, USA

HbAlc and glucose variability continues to be sub-optimal in
patients with type 1 diabetes mellitus (T1D) even with the expanded
use of insulin pumps (IP), continuous glucose monitors (CGM) and
CGM augmented IP (CGMIP). Improving glucose variability will
require providers to have a better understanding of human factors
associated with device use, and control algorithms. Furthermore, this
understanding must bridge expectations and the level of under-
standing in both a provider and user perspective. To better understand
our users, we utilized human factors and ethnographic methods to
interview 16 subjects using [P and CGMIP. Our intent was to (i)
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Gather information on device utility, (ii) Identify barriers to taking
full advantage of the device functionality (iii) identify opportunities
for the device data to be absorbed and used meaningfully (iv)
Discern variance in patients’ responses, behaviors, preferences and
learning styles. Qualitative analysis of the interviews revealed five
potential patient types: minimizer, dutiful and fearful, ashamed and
unsupported, curious and excited, and confident in life. This anal-
ysis also unveiled six major themes (i)Life with T1D is life inter-
rupted. (ii) Good ‘control” has different meanings across users. (iii)
Living with T1D requires on-going education and adaptions. (iv)
Living with T1D can be cognitively tiring, and people want op-
portunities where they don’t have to think about diabetes. (v) The
concept of fresh start helps people stay engaged in self-management
behaviors. (vi) T1D can be depressing; patients need to feel un-
derstood. We conclude that these themes require further investi-
gation to fully optimize the efficacy of diabetes technology.
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ACCU-CHEK® FLEXLINK PLUS AND ITS
PREDECESSOR DEVICE CAUSE LOW PAIN
PERCEPTIONS IN A CLINICAL RANDOMIZED
CROSSOVER TRIAL

G. Freckmann', L. Amstutz?, M. Pickering’®, T. Kiinsting*

!General Manager and Medical Director, Institut fiir
Diabetes-Technologie, Ulm, Germany

2Global Medical and Scientific Affairs, Roche Diagnostics
Operations, Indianapolis, USA

3Statistics, Biometrical Practice BIOP, Basel, Switzerland
*Global Medical and Scientific Affairs, Roche Diagnostics
GmbH, Manneim, Germany

Objective: As pain perception can influence therapy adher-
ence, two infusion sets with soft cannulas were compared in a
randomized controlled crossover trial.

Method: 73 patients with type 1 diabetes on pump therapy
completed this open label, randomized crossover trial. Two in-
fusion sets Accu-Chek® FlexLink Plus (FLP) and Accu-Chek®
FlexLink (FL) (Roche Diagnostics) were investigated. Every
patient used each type of infusion set during a period of 4 weeks,
respectively. The sequence of the infusion type was randomized.
Pain perception was recorded on a visual analog scale (no pain:
0 to maximum pain 10) in a patient diary after each insertion.
Also, patients recorded if sets were changed after 3 days according
to the study instructions or had to be replaced earlier. During this
study, a total of 1771 infusion sets were used by the patients.

Results: Average pain values per patient were calculated and
compared:

Pain perception on a visual analog scale (no pain: 0 to maximum
pain 10) did not differ between the two sets used: 0.577 £0.635 FLP
vs. 0.596+0.647 FL (p=0.7210, two-sided t-test).

Conclusion: Very low pain perceptions were demonstrated for
the two infusion set types evaluated in this study. This is an indication
that insertion pain caused by the novel infusion set Accu-Chek®
FlexLink Plus will not influence therapy adherence negatively.
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ARE INSULIN PUMPS A VIABLE TREATMENT
OPTION IN TYPE 2 DIABETES?

S. Levit!

!Institute of Endocrinology Diabetes and Metabolism, Assuta
Medical Center, Tel Aviv, Israel
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Objectives: To evaluate the long-term efficacy of CSII in
T2DM patients and to try to recognize which patient would be
more likely to succeed.

Methods: Eighteen (12 men and 6 women) T2DM patients
who began CSII between January 2000 and August 2012 were
included in a study. All patients were previously treated by in-
sulin (mean duration - 58.4 months).

Results: The median duration of follow-up on CSII therapy
was 42.2 months.

Near-significant changes were seen in HbAlc in total cohort
(8.4%1.6% before CSII and 7.8+1.2% on CSII, p=0.064).
Fasting plasma glucose was reduced from 189.7£51.6 mg % to
136.8 +£34.8 mg%, p=0.007. No weight gain in total cohort was
observed: 89.3+15.8kg before vs.89.9+15.7kg during CSII,
p=NS. No severe hypoglycemia was detected.

Patients were divided to three groups: Successful (5 patients),
those who failed (8 patients), and those whose treatment
achievements were equivocal (5 patients). Hence, CSII was
successful only in 27.8% of cases.

There was a tendency to reduction of body weight in Success-
group patients: 88.0+21.1 kg before and 83.7 + 19.2 kg during CSII,
p=0.08, while the ‘Failure’ group showed a significant body weight
elevation on CSII (94.6+15.1kg vs. 98.6+14.1kg, p=0.017).

Conclusions: The long-term use of CSII in T2DM is safe, but
effective only in minority of diabetes patients. Weight reduction
may play a key role.
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MULTIPLE INSULIN INJECTIONS VERSUS INSULIN
PUMP THERAPY TO DIABETES MELLITUS TYPE 1
IN THE SAME PATIENT: WHICH ONE IS BETTER?
CROSS SECTIONAL STUDY-BRAZILIAN EXPERIENCE

R.D.R. Liberatore Junior!, M.E.B. Ribeiro’!, R. Custodio’,
C.E. Martinelli Junior’

!Pediatrics, Ribeirdo Preto Medical School - USP, Ribeirdo
Preto, Brazil

Aims: To compare multiple insulin doses (MID) and continuous
insulin infusion therapy (CIIT) as treatment for type 1 diabetes.

Methods: 40 patients with type 1 diabetes (21 female) with ages
between 10 to 20 years (mean = 14.2) and mean time of diabetes of
7 years used MID for at least 6 months and after that, CIIT for at
least 6 months. Each one of the patients have used MID and CIIT.
For analysis of HbAlc, mean glycated hemoglobin (mGH) was
obtained during each treatment period (MDI and CIIT).

Results: Although mGH levels were lower during CIIT the
difference was not statistically significant. During MDI, 14.2%
had mGH values below 7.5%, versus 35.71% CIIT demonstrat-
ing better glycemic control with the use of CIIT. During MDI,
15/40 patients have severe hypoglycemic events versus 5/40
CIIT. No ketoacidosis were recorded.

Conclusions: As we know, this is the first study with this
design comparing MDI and CIIT showing better metabolic
control and reduction of severe hypoglycemic events with CIIT.
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DURATION OF INFUSION SET SURVIVAL

IN LIPOHYPERTROPHY VERSUS
NONLIPOHYPERTROPHIED TISSUE IN PATIENTS
WITH TYPE 1 DIABETES

T. LX]» D. Maahs?, L. Messer?, R. Wadwa?, D. DeSalvo’,
S. Payne’, P. Clinton’, J. Block!, B. Buckingham'
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! Department of Pediatrics Division of Pediatric Endocrinology
and Diabetes, Stanford Universtiy Medical School of Medicine,
Stanford CA, USA

Barbara Davis Center for Childhood Diabetes, University

of Colorado, Aurora CO, USA

Infusion set survival in patients with type 1 diabetes is highly
variable. The objective of this study was to determine the effect
of lipohypertrophy on infusion set survival. To this end, we re-
cruited subjects with type 1 diabetes with lipohypertrophy in an
area of prolonged insulin infusion, measuring =3 cm. Subjects
alternated on a weekly basis wearing a Teflon infusion set for up
to 7 days in an area of lipohypertrophy or nonlipohypertrophy.
Each subject participated for 4 weeks.

We enrolled 26 subjects giving rise to 104 weeks of infusion
set wear. Mean+ SD age was 29+ 9y, duration of diabetes was
16.7£9.2y, insulin dose was 0.7%+0.3 u/kg/day and A1C was
7.6+0.8%.

The median (IQR) duration of infusion set survival was 6.0
days (3.7, 6.9) in lipohypertrophied tissue and 6.0 days (3.4, 7.0)
in nonlipohypertrophied tissue (p=0.484). In 42% of weeks, the
infusion set lasted 7 days prior to removal per protocol. In the
remaining 58%, sets were removed prior to the 7 day endpoint for
the following reasons: hyperglycemia with failure of correction
dose to reduce glucose by 50 mg/dL/h (28%); mechanical cause
such as site pulled out, leaking insulin or adhesive failure (15%);
pain, irritation or suspected infection (5%); and unknown (11%).
There was no difference in causes of failure between the con-
ditions. There were two localized site infections in two subjects
occurring in both lipohypertrophy and nonlipohypertrophied
areas which resolved with oral cephalexin. Lipohypertrophy
does not appear to affect duration of infusion set survival in
patients with type 1 diabetes.
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ASSESSMENT OF EFFECTIVENESS OF CONTINUOUS
SUBCUTANEOUS INSULIN INFUSION IN A
SPECIALIZED CENTER IN KUWAIT

D. Omar!, H. A-Sanea?, M. Al-Khawari?, A. Shaltout’®

!Pediatric Research Unit, Dasman Diabetes Institute,

Kuwait, Kuwait

2Clinical Services, Dasman Diabetes Institute, Kuwait, Kuwait
IClinical Services, Pediatric Research Unit, Kuwait, Kuwait

Introduction: It is important that patients at pubertal and pre-
pubertal stages be targeted for strict glycemic control to prevent
long-term complications. Continuous subcutaneous insulin in-
fusion (CSII) has increasingly become an appealing treatment
alternative for Multiple daily injection (MDI) regimen since its
introduction about four decades ago.

Objectives: The aim of this study is to assess the effectiveness
and safety of CSII in type 1 diabetic patients attending Dasman
Pediatric diabetic clinics.

Methods: A retrospective cohort study was carried out for all
patients with type 1 diabetes (T1D) who have initiated CSII
between 1% of January 2012 till 31*" of December 2013 in Das-
man Diabetes Institute (DDI). Inclusion criteria included age less
than 20 years, attending at least 3 clinic visits every year and
having at least two Hb ¢ test in DDI lab every year. Data was
collected from patients’ electronic health records.

Results: 92 patients were enrolled in the study with a mean
age of 10.2+4. Male to female ratio was 1.14. Although, there
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was a drop of baseline HbA ¢ of the cohort from 8.63% to 8.51%,
it did not reach statistical significance. Males started with a
higher baseline HbA ¢, 8.93% vs 8.32% for females, but reached
8.97% vs 8.04% for females. Improvement was evident in the
younger age group. There was a significant reduction in total
daily dose, more evident in females. Reduction in BMI was not
statistically significant.

Conclusion: CSII reduced HbA - and TDD in our cohort,
improvement were evident in females and in younger patients.
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EVALUATION OF THE OUTCOMES OF TREATMENT
OF T1DM PATIENTS WITH CONTINUOUS
SUBCUTANEOUS INSULIN INFUSION THERAPY
(CSII) AFTER 3, 6 AND 12 MONTHS OF ITS
INITIATION

M. Ortega’, E. Lecumberri’, M.J. Silva', M.J. De la Cruz/,
C. Beltran', A. Martin’, A. Rovira'

IEndocrinology, Hospital Universitario Fundacion Jiménez
Diaz-IDC Salud, Madrid, Spain

Background and Aims: CSII is the most phiysiological way
of delivering insulin in type 1 diabetes (T1DM). The aim of this
study is to assess the outcomes of CSII treatment in terms of
metabolic control, required insulin dose, hypoglycemic events
and patient satisfaction.

Materials and Methods: Observational retrospective study
of the data of 45 adults with T1DM started on CSII in 2012-2013.
We assessed HBA1c and basal insulin required dose (Ul/kg/day)
at the beginning and 3, 6 and 12 months after, overall hypogly-
cemias and satisfaction.

Results: 47% were women and 53% men, mean age of 36
years old. The mean duration of the disease was 21 years.
The reasons for the initiation of CSII were: 47% bad metabol-
ic control, 42% hypoglycemias, 9% pregnancies and 2% dawn
phenomenom. 40% had chronic complications at the initiation of
CSII, 15.5% retinopathy, 9% nefropathy and 2% gastroparesis,
9% retinopathy and nephropathy, 4% retinopathy, nephropathy
and neuropathy and 2% neuropathy and gastroparesis. The mean
HbAc at baseline was 8% and after 3, 6 and 12 months the it was
7.3%, 7.2% and 7.4% respectively, overall mean reduction 0.7%.
During the first year of CSII there was one DKA episode. In
terms of basal insulin needs we observed 10% and 10.5% re-
duction after 6 and 12 months, respectively. There was a re-
duction in the number and severity of hypoglycemias and an
improvement in satisfaction with the treatment.

Conclusion: CSII therapy has proven to be an effective and
safe treatment in our group of patients with TIDM.

134

SELF-ADJUST OF BASAL INSULIN ON CONTINUOUS
SUBCUTANEOUS INSULIN INFUSION (CSII)
PATIENTS: DOES IT SUPPOSE A BETTER
GLYCEMIC CONTROL?

M. Pazos-Couselo’, M. Gonzdlez-Rodriguez!,
F.F. Casanueva’, F. Gude?, J. Rodriguez’,
S. Rodriguez-Segade’, J.M. Garcia-Lopez’

!Endocrinology, Universitary Hospital Santiago de
Compostela, Santiago de Compostela, Spain
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Patients who made Patients who did not
modifications in the | make modifications in
basal rate the basal rate

N 53 25 28 p value
Age (years) 3062102 2259 4192127 0,085
CSll Duration (years) 42217 42218 43217 0.978
Mean glucose (mg idl) | 171322410 16622213 17592257 0.273
""“"":"’f,";‘"‘“" 7852134 7092106 8152138 0.008
HbA1C (%) 78210 742076 [XIEK 0.013
ot | 1202 12682444 "I 2387 0.105
.| uwass 73253 92254 0.159

2Clinical Epidemiology, Universitary Hospital Santiago de
Compostela, Santiago de Compostela, Spain

Biochemistry and Molecular Biology, Universitary Hospital
Santiago de Compostela, Santiago de Compostela, Spain

Objectives: To study whether patients on CSII who modify
the basal rate present a have better control than those who do not
make any changes.

To evaluate if the use of tools that assist in the analysis of
capillary glucose, such as trends detector glucose-meter, enables
the patient to make basal rate adjustments.

Material and methods: Retrospective observational study.
53 patients (33 women) with CSII treatment were included.

During the follow-up visits, as a part of the structured edu-
cational program, patients were instructed on how to change the
basal insulin.

We evaluated if patients who perform modifications in the
basal rate have better glycemic control than those who do not.
Furthermore, in subjects who have a trends detector glucose
meter, we studied if its use can help them to modify the pattern of
basal insulin. We defined the need to make changes when the
hyperglycemia values (> 180 mg/dl) were over 50% of the total
capillary blood glucose and/or when the values of hypoglycemia
(<70mg/dl) exceed 10%.

Results: The results are showed in Table 1.

47.2% (n=25) of patients made changes in basal insulin.
71.4% (n=20) of participants who did not make changes in basal
rate had to do it. 90% (n=9) of patients who had trends detector
glucose-meter modified the basal rate.

Conclusions: The educational support and the use of tools that
analyze capillary blood glucose trends help the patient in ad-
justing the basal rate.

Patients who perform self-adjustment of basal insulin rate
have a better glycemic control.
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FUNCTIONAL INSULIN THERAPY
C. Neves!, C. Esteves!, C. Arteiro’, M. Pereira’, D. Carvalho’

'Endocrinology Diabetes & Metabolism, Centro Hospitalar
S. Jodo, Porto, Portugal

Introduction: Functional insulin therapy is the leading
treatment of Type 1 Diabetes Mellitus. Multiple Daily Injections
(MDI) and Continuous Subcutaneous Insulin Infusion (CSII) are
the options available, and they allow dose adjustment according
to capilarglycemia and the percentage of carbohydrates on
meals.
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Objective: To evaluate the efficiency of multiple daily in-
jections (MDI) and continuous subcutaneous insulin infusion
(CSII) in the treatment of Type 1 Diabetes Mellitus.

Methods: This is a longitudinal and retrospective study in 43
patients, 16 treated with CSII and 27 with MDI, the mean age was
34 +11 years, and the duration of the disease was 16+ 8 years.
Alc values, fasting plasma glucose (FPG) levels, lipid profile,
data from continuous glucose monitoring and from a question-
naire applied to the patients were recorded.

Results: There was a 0.5% decrease on hemoglobin Alc
values (p<0.05) 12 months after pump introduction in the CSII
group, and this reduction was sustained for at least another two
years (p<0.001). Those patients registered fewer episodes of
hypoglycemia and hyperglycemia per week with this treatment.

Conclusion: CSII offers benefits over MDI with improvement
in HbAlc and FPG levels over a long period of time.
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HIGHER FREQUENCY OF BLOOD GLUCOSE
TESTING AND BOLUS NUMBERS IS ASSOCIATED
WITH LOWER GLYCEMIC VARIABILITY: POST-HOC
ANALYSIS RESULTS FROM THE REAL WORLD
PROACT-STUDY

A. Pfiitzner!, A.H. Pfiitzner?, J. Weissmann®, N. Weiss’,
R. Ziegler?

!Diabetes Center and Practice, Pfiitzner Science & Health
Institute, Mainz, Germany

Diabetes Center and Practice, Sciema UG, Mainz, Germany
*Medical Department, Roche Diagnostics, Mannheim, Germany
*Clinical Research, Pediatric Diabetes Center, Miinster,
Germany

Tansition from older pump systems to the Accu-Chek®-
Combo system in a large patient population resulted in sta-
ble glycemic control with significant improvements in HbAlc
(ProAct Study). In this post-hoc analysis, we investigated the
glycemic control and glycemic variability at baseline by de-
termination of several established proposed glycemic variability
scores in patients with different daily bolus numbers and dif-
ferent blood glucose measurement frequencies (< 3/day, 3-5/
day, and > 5/day, in both cases).

The data was derived from 299 patients (172 female, 127
male, age (meanzSD): 39.4+15.2yrs., CSII duration:
7.0+£5.2yrs.) enrolled by 61 European sites. Patients with fre-
quent daily blood glucose readings (>5/day) were better con-
trolled than patients with few blood glucose readings (< 3/day;
HbAlc: 7.2+£1.1% vs.8.0£0.9%; mean daily blood glucose:
151£22 mg/dL vs. 176 £30 mg/dL, % readings/month >300 mg/
dL: 10+4 vs. 1415; % readings in euglycemia (80—180 mg/dL):
59% vs. 48% p<0.05 in all cases, % readings/month <70 mg/dL:
412 vs. 413, ns.) and had a lower glycemic variability (J-score:
49113 vs. 71125, hyperglycemia index: 0.9+£0.5 vs. 1.9+1.2,
index of glycemic control: 1.9£0.8 vs. 3.1£1.6; p<0.05 in
all cases, hypoglycemia index: 0.9+0.8 vs. 1.2+ 1.3, n.s.). Frequent
testing was associated with a higher number of bolus applications
(6.1+2.2boli/day vs. 4.5+2.0 boli/day, p<0.05). Therefore, a
similar but less pronounced effect on glycemic variability in favor
of more daily bolus applications was observed.

CSII patients, who perform frequent daily blood glucose
readings have a better glycemic control associated lower gly-
cemic variability as assessed by a variety of glycemic variability
indices.
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CROSS-OVER STUDY ON USAGE TIME FOR INSULIN
PUMP INFUSION SYSTEMS

A. be'itznerl, M. Grenninglohz, L. Walther-Johannesen?,
R. Gharabli®, D. Klonoff*

"Medical Department, Sciema UG, Mainz, Germany

2Clinical Research, ClinLogix Europe GmbH, Mainz, Germany
3Clinical Research, Convatec/Unomedical, Lejre, Denmark
*Diabetes, Mills Peninsula Health Services, San Mateo, USA

Infusion sets for use with insulin pumps shouldbe used for
two to three days, e.g. to avoid local skin reactions to the insu-
lin formulation and preservatives (e.g. meta-cresol). However,
many patients use the catheters longer for economical reasons.
We performed this study to investigate the tolerability of two day
use in comparison to four day use in a real world setting.

This prospective randomized controlled crossover study with
2 x 3 months observation periods was performed with 24 type 1
patients. At baseline, patients were trained on the use of the
infusion System (Medtronic /Mio® or inset™ II) and randomized
to any of the two treatment sequences. Observation parameters
included frequency andnature of device-related and procedure-
related adverse events and patient preference.

The per protocol analysis was performed with 22 patients
(5 men, 17 women, age 39+ 11 years, BMI: 27.0+3.5 kg/mz).
The number of catheter related adverse events was 290 with 2-
day use vs. 495 with 4-day use (p<0.05). The overall number
of treatment related events was 750 with 2-day use vs. 934 with
4-day use (p<0.001). Treatment satisfaction was higher with
2-day use (very high/high satisfaction: 90.4% vs. 4-day use:
77.3%, p<0.05).

Our results demonstrate that using the infusion sets for a
longer usage period of 2-3 days resulted in a clinically relevant
increase in treatment-related tolerability problems. Patients
should be encouraged not to use insulin pump infusion sets for a
longer than the recommended time period.
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USE OF INSULIN PUMP THERAPY (CSII) DURING
PREGNANCY IN WOMEN WITH TYPE 1 DIABETES
(DM-1) OVER A DECADE

M.J. Picon César!, M. Molina Vega’, M. Tomé Garcia’,
I. Cornejo Pareja!, C. Diaz Perdigones’, F.J. Tinahones
Madueiio’

!Endocrinology, Hospital Virgen de la Victoria, Mdlaga,
Spain

Objective: Women with DM-1 should be offered CSII if they
are planning pregnancy and adequate glycaemic control is not
achieved by multiple daily injections (MDI). The main objective
of our study is to assess if the use of CSII have changed during the
last decade.

Materials And Methods: We have collected data of 133
pregnancies between 2004 and 2013. Age: 29.91£5.2 years old,
duration of diabetes:14.0+7.9 years, 14.3% had retinopathy and
4.0% had microalbuminuria. HbAlc prior to pregnancy:
7.44+1.45%. 48.9% of patients planned their pregnancy
(n=65). Concerning the type of basal insulin, 41.4% (55) used
NPH insulin, 30.9% (41) used a long acting insulin analog
(Lantus or Levemir). 27.8% (37) were already receiving treat-
ment with CSII before pregnancy.
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Results: No difference between groups (CSII/MDI) was
found regarding age, duration of diabetes and presence of chronic
complications. HbAlc levels were similar before pregnancy as
well as at the end of each trimester. (tables 1-2). No difference in
terms of perinatal outcomes (neonatal hipoglucemia, ICU ad-
mission or shoulder dystocia) was found. There were also no
differences in the percentage of women who planned their
pregnancy. The use of NPH insulin has decreased over the years
with an increase of long acting insulin utilization. Nevertheless,
CSII treatment remains stable though out the years.

Conclusions: Although the extended use of long acting in-
sulin analogs in the treatment of pregnant type 1 diabetes women
because of their usefulness and safety, the CSII treatment is still
required in those patients where good glycemic control cannot be
achieved.
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A SINGLE TEAM APPROACH FOR TRANSITIONING
TEENS TREATED WITH INSULIN PUMPS

D. Brancato!, M. Fleres’!, V. Aiello’, G. Saura’, L. Ferrara’,
A. Scorsone’, F. Provenzano!, A. Di Noto’, L. Spano’,
V. Provenzano’

"Internal Medicine, Regional Reference Center for Diabetology
and Insulin Pumps, Partinico, Italy

At our Center, the transition from childhood to adulthood of
the subjects treated with insulin pumps is managed by the same
health care providers, in a single team approach. Aims of this
study are to assess: 1) if our approach is helpful to face some
transition related issues such as increase of HBA1c, risk of loss to
follow-up (LTFU) and diabetic ketoacidosis (DKA); 2) if insulin
pumps implanted during transition are effective and durable.
From 684 subjects treated with insulin pumps, we selected 208
subjects aged 10-22 years and with a follow-up duration =2
years: the cross-sectional evaluation of their yearly mean HBAlc
did not show any significant difference by age group, with the
only exception of HBAlc at 10 versus 15 years of age (8.0%,
95%C1 7.7-8.5 versus 8.7%, 95%CI 8.2-9.3; p=0.0487; Fig. 1);
the yearly incidences of LTFU and DKA were not different from
the mean values obtained when the same subjects were 6-10
years old. A longitudinal assessment of the yearly mean HBAlc
of 96 subjects implanted in the age range 10-18 years and a

Figure 1 . Cross sectional evaluation of mean yearly HBA1c
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Figure 2 .. HBA1c values until four years from implant
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follow-up duration >4 years showed an effective and durable
effect of the pumps (HBAlc at the implant=8.9% IQR 8.2—
10.0%; HBAIlc after 4 years=8.3% IQR 7.4-9.2%; p <
0.001; Fig. 2). Our approach provide stable HBAlc levels and a
durable lowering effect on HBA 1c to transitioning teens, without
an increased incidence of LTFU nor of DKA.
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RESOLUTION OF THE MAIN INDICATION AND
SUSTAINABILITY OF LONG-TERM GLYCEMIC
CONTROL IN T1D WITH CONTINUOUS
SUBCUTANEOUS INSULIN INFUSION

M. Giménez!, C. Quirés’, M. Careaga], P. Rios!,
M. Vidal!, D. Roca’, I. Conget’

Diabetes Unit. Endocrinology Service, Hospital Clinic de
Barcelona, Barcelona, Spain

Objective: The effectiveness of continuous subcutaneous
insulin infusion (CSII) in Type 1 diabetes (T1D) has been es-
tablished in the short-term. However, less information is avail-
able regarding the impact on solving main indications for
initiating CSII and whether good control can be maintained over
several years. Our objective was to assess the resolution of the
main indication and sustainability of long-term glycaemic con-
trol in T1D using CSIL

Methods: Retrospective observational study including 178
T1D patients who started CSII treatment in our Center (2003—
2008). All patients were followed in our CSII program for
outpatients for at least 5 years. Data on annually HbA,. was
collected and the resolution of the main indication for starting
CSII was analysed.

Results: 27 out of 178 patients were excluded because of loss
of follow-up or withdrawal from CSII. 151 patients (37.4£10.5
years, 64% women) were analysed. The main indications to start
CSII were suboptimal metabolic control (SMC-group, 62.9%),
severe hypoglycaemia/hypoglycaemia unawareness (H-group,
27.2%) and other (9.9%). HbA | at the start of CSII was 8.0+£1.2
and 7.8+ 1.2 after 5 years in the total cohort (p<0.05). In the
SMC-group HbA,. dropped from 83+1.2% to 8.0£1.3%
(p<0.05) and 38% of patients in this group had an HbA,.
<7.5% after 5 years. The resolution of the main indication was
obtained in 64% of the SMC-group and 93% in H-group.
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Conclusions: CSII therapy maintains long term glycaemic
benefits after 5 years of follow up. In addition, the main indi-
cation for this treatment can be resolved in two thirds of T1D
patients.
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PERCEPTIONS OF PATIENTS AND SIGNIFCIANT
OTHERS REGARDING CSII AND MDII ON
LIFESTYLE AND DIABETES MANAGEMENT

M. Rosenkoetter!, M. Stachura®

INursing, Georgia Regents University, Augusta, USA
*Medical College of Georgia, Georgia Regents University,
Augusta, USA

Purpose: To investigate the impact of continuous subcuta-
neous insulin infusion (CSII) (insulin pumps) and multiple
daily insulin injection (MDII) on patient lifestyle and diabetes
management as perceived by the patient and a ‘‘significant
other”.

Methodology: In Phase I, developed, tested and validated
detailed parallel questionnaires for four groups of patients and
corresponding  “‘significant others’”: CSIIpt/CSIIso) and
MDIIpt/MDIIPso). Phase I yielded results from 261 pairs. In
Phase II, using results from Phase I, all four instruments were
revised, and validity & reliability established (n=354 pairs).
Cronbach’s o=.901 (CSlIpt); «=.940 (CSlIso); «=.912
(MDIIpt); o=.940 (MDIIso). For participants >50 yrs «=.901
(CSIlIpt); o=.940 (CSlIIso); «=.912 (MDIIpt); o=.940
(MDIIso). Sociotechnical Systems Theory and the Life Patterns
Model framed the study.

Instruments: 20 demographic items; 43 perception items
(5-pt Likert Scale); 10 True/False items; and 2 items (4-pt Likert
Scale) on overall satisfaction with diabetes management and
impact on lifestyle.

Findings: A substantial number of SO’s did not know how to
suspend the pump in case of severe hypoglycemia (<or=40yrs,
41.86%; 41-60yrs, 43.88%; >60yrs, 41.30%). Although man-
agement improves with either intensive therapy, fear of hypo-
glycemia is not reduced. Factor analyses yielded themes
for overall satisfaction, changes in relationships and roles, and
impact on the use of support groups. CSII patients and sig-
nificant others were more satisfied with impact on diabetes
management and lifestyle than were MDIIs. Education needed
for significant others on insulin pumps and symptoms of
hypoglycemia.
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THE EFFECT OF 4 YEARS INSULIN PUMP
TREATMENT ON ALBUMINURIA IN TYPE 1
DIABETES

S. Rosenlund’, T.W. Hansen!, S. Andersen?®, P. Rossing’

1520, Steno Diabetes Center, Gentofte, Denmark
2KNEA, Nordsjaellands Hospital, Hilleroed, Denmark

Aim: We investigated the effect of 4 years insulin pump
(CSII) treatment on HbA,. albuminuria and kidney function
compared to multiple daily injections (MDI) in a single center
clinical setting.

Methods: We conducted a case-control study of all patients
initiating CSII from 2004-10 and followed for at least 4 years:
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193 patients with type 1 diabetes matched (1:2) to 386 patients
treated with MDI in the same period. Matching was based on
diabetes duration, sex, HbA;. and normo-, micro- or macro-
albuminuria at baseline. Urinary albumin creatinine ratio (UACR)
was measured yearly and annual change assessed from linear
regression. Unpaired t-test compared groups and multiple re-
gression adjusted associations.

Results: Group were comparable at baseline. After 4 years
HbA;. was 6211 vs. 69+ 11 mmol/mol (p<0.001). Annual
change in UACR in CSII vs. MDI treated patients was (mean
(CI95%)) —11.3(-14.6; —8.0)% vs. —1.1(=3.3;1.1)%, (p <
0.001). Reduction in UACR was significantly associated to CSII
treatment after adjustment for age, sex, diabetes duration, eGFR,
UACR, MAP, HbA,., cholesterol, RAASi, AHT and smoking
(»<0.001). In adjusted analyses of patients on stable RAASi
during follow up (n=465) CSII treatment remained significantly
associated to a reduction in UACR (p<0.001).

Conclusion: CSII treatment over 4 years independently re-
duced HbA . and UACR compared to MDI, but eGFR remained
unchanged. Reduced UACR may be due to less glycaemic var-
iability as the well-known effect of CSII on HbA,. could only
partially explain the effect. This cannot be assessed from our
data. The effect of CSII treatment on UACR needs confirmation
in randomized controlled trials.
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PROJECTION OF HEALTH-ECONOMIC BENEFITS
OF SENSOR AUGMENTED PUMP (SAP) VERSUS
PUMP THERAPY ALONE (CSII) IN T1DM, A UK
PERSPECTIVE

S. Roze!, M.A.R.K. Cook?, M. Jethwa?, S. de Portu’, J. Pickup?

"HEVA HEOR, HEVA HEOR, Lyon, France

’HEOR, MEDTRONIC, WATFORD, United Kingdom
HEOR, MEDTRONIC, TOLOCHENAZ, Switzerland
4Kings College London School of Medicine, London, UK

Aims: The objective of this study was to estimate the health-
economic impact of sensor augmented pump (SAP) compared to
pump therapy alone (CSII) of type 1 diabetes (T1DM) in the UK.

Material and methods: The Core Diabetes Model was used
to project the incidence of diabetes-related complications over a
lifetime horizon, based on A) a published meta-analysis com-
paring SAP versus CSII, and B) a real life observational study.
The cohort characteristics are presented in Table 1. SAP effects
also included a decrease in the annual rate of major hypogly-
caemic events from 2.2 events per 100 patients’ month for CSII
to 0. The quality of life was adjusted for a reduced fear of hy-
poglycaemic event in the SAP arm. Sensitivity analyses were
carried out on several key parameters.

Results: The incremental cost-effectiveness ratio (ICER) was
16,986 GBP (£) per Quality Adjusted Life Year gained (QALY).
The improvement in discounted QALY was 3.1 years in favour
of SAP. Additional SAP related costs were partially offset by the
savings due to the reduction in diabetes related complications
and the lower frequency of SMBG tests. Remaining extra costs
due to SAP were on average 1,143£ per year. When a societal
perspective was considered, ICER was reduced to 8,462 £ per
QALY.

Conclusions: Projection of the improvement in HbAlc of
SAP versus CSII translated into cost-effective ratio, generally
considered as very good value for money in the UK. Extensive
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Table 1: Cohort and intervention characteristics

Mean baseline age 27 years
Proportion of male 48.5 %
Diabetes duration 13 years

Mean baseline HbA1c 10%

HbA1c reduction SAP -1.49 %

HbA1c reduction CSlI -0.62 %

sensitivity analysis on key drivers confirmed the robustness of
results under a wide range of assumptions.
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AN AUDIT OF INSULIN PUMP THERAPY IN TWO
LARGE DIABETES CENTRES IN THE UNITED ARAB
EMIRATES (UAE)

N. Lessan’, S. Hassan!, M. Taimah!, M.T. Barakat', I. Saadane’

'Research, Imperial College Diabetes Centre, Abu Dhabi,
United Arab Emirates

Introduction: There are few published data on use and out-
comes of insulin pump therapy (IPT) in the UAE. We have
conducted an audit of IPT in two large Diabetes Centres Abu
Dhabi and Al Ain.

Method: Electronic patients records were accessed to retrieve
relevant information on patients with type 1 diabetes including
those currently on IPT.

Results: 149 patients were on IPT (94 from patients in ICLDC
Abu Dhabi and 55 from patients in ICLDC Al Ain, age
21.2+13.4 years, 42.3% male and 57.7% female, HbAlc
(8.5+1.7%). No significant difference was seen in HbAlc be-
tween patients followed up in the two centres (8.6%+1.8% vs
8.5+ 1.6% respectively, P=0.7). Among IPT patients, glycaemic
control was worse (p<0.001) among paediatric patients (n="78,
age 11.8+3.6 years, HbAlc 9.1+1.6%) compared to adult pa-
tients (n=71, age 31.5%12.7 years, HbAlc 79+
1.7%). Corresponding figures for paediatric and adult patients
with type 1 diabetes and NOT on IPT were 9.6+2.2% (age
11.3£4.5 years) and 8.7+2.1% (age 32.2+10.7 years) respec-
tively. HbAlc was above 8.0% in 55.7% of patients on IPT.

Conclusion: Amongst Emirati patients, IPT therapy does not
appear to achieve better glycaemic targets compared to standard
insulin therapy. Better patient education and an improved clinic
set-up with trained diabetes educators is needed to help improve
outcomes among these patients.
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OPTIMIZATION OF CSII THERAPY BY
PERSONALIZED KNOWLEDGE-BASED DECISION
SUPPORT

E. Salzsieder’, L. Vogtz, P. Heinke!, A. Thomas’

!Research, Institute of Diabetes Karlsburg, Karlsburg,
Germany

2Health Care Service, Diabetes Service Center Karlsburg,
Karlsburg, Germany

Research, Medtronic, Meerbusch, Germany
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Background and aims: Each patient has his individual
changes in daily insulin requirements. Therefore physicians have
to adjust the basal rates to the individual insulin sensitivity pat-
tern, if a patient has to be subjected to CSII Therapy. It was the
aim of our study to develop and to verify a knowledge-based
decision support system for easy, quick, and save personalized
basal rate adjustment procedures.

Material and methods: A special version of the well known
Karlsburg Diabetes Management System KADIS® was devel-
oped (CSII-KADIS®) and a three step CSII adjustment proce-
dure created. At first the individual metabolic situation of a given
patient was identified by CSII-KADIS®-supported calculation of
the so called ‘Metabolic Fingerprint’. At second the individual
basal rate requirement was estimated by interactive, CSII-KA-
DIS®-based simulation strategy and finally the CSII-KADIS®-
supported individual basal rate adjustment was performed
whereas the basal rate profile was divided into 12 one hour
segments. To verify and to evaluate the practicability and the
effectiveness of the CSII-KADIS®-supported basal rate adjust-
ment procedure, a study with 12 type 1 diabetic patients was
performed.

Results: The effort needed by physicians for a sufficient in-
dividual basal rate adjustment was remarkably reduced from
weeks or months to only about one hour if CSII-KADIS®-based
adjustment procedure is applied. Using the CSII-KADIS®-sup-
ported basal rate adjustment procedure the HbAlc declined after
three and six months the glucose variability was significantly
reduced by running KADIS®-supported CSII-therapy.

Conclusion: Individually related basal rate adjustment be-
comes easier, safer, and is less time consuming by applying CSII-
KADIS®-based decision support.
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ANALYSIS OF GLYCEMIC CONTROL USING
SPECIAL SOFTWARE IN SUBJECTS WITH CSII

A.M. Scargiltal
'Diabetes Unit, Paolo Borsellino Hospital, Marsala, Italy

Background: Several studies have demonstrated a strong
correlation between frequency of SMBG and glycemic control.
Blood glucose monitoring software helps in the analysis of large
amounts of patient data. Some systems are able to download data
from both glucometers that the pump system providing a number
of useful data for management of patients with diabetes. The
relationship between A1C and chronic glycemia has been ex-
plored in several studies that have supported the association of
A1C with AG levels over the preceding 5-12 weeks.

Tab. 1

Correlation r p
between A1C and:

Average Glucose (AG); 0.702 0.000

percentage of glycemic value within range 70-140 mg/dl; -0.744 0.000

Frequency of SMBG; -0.564 0.001

average amount of total daily insulin; 0.394 0.031

frequency of insulin bolus. -0.218 0.248

Between:
0.637

frequency of SMBG and frequency of insulin bolus 0.000
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Purpose: To assess the relationship between HbAlc and a
number of data downloaded by dedicated software in a group of
type 1 diabetes CSII users.

Materials and methods: AIC levels (meanxSD: 7.54 +
0.76) of 30 type 1 diabetes CSII users (M/F 9/21), were corre-
lated with the data shown in tab.1. All of the data both gluc-
ometer and pump, were downloaded by diasend, smart pix and
carelink software. All data were filtered by date and last 3
months, was the time period set.

Results: The results are shown in tab.1

Conclusions: This study confirm the relationship between
A1C and such parameters downloaded by a dedicated software in
a group of selected CSII users. Analyzing blood glucose data in a
systematic method on a computer allows the inclusion of large
amounts of data and improve the management of diabetes.
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OPTIMAL PUMP SETTINGS DIFFER ACCORDING
TO AGE AND INSULIN DOSE

J. Svensson!, A. Andersen’, A. Ostenfeld', L.K. Jprgensen’,
J. H¢gsmose], M.S. Nielsen’, B.S. Olsen’

!Paediatric Department, Herlev Hospital, Copenhagen,
Denmark

Introduction: Knowledge is scarce about optimal bolus guide
settings, but may be important in increasing adherence in young
persons with diabetes. Our aim was to estimate the carbohydrate
factor (CF) and insulin sensitivity factor (ISF) in well-controlled
patients.

Methods and material: Medtronic pumps were uploaded at
clinical visits and bolus guide settings were linked to HbAlc.
Multiple regression analysis was used to explore data. The CF
and ISF were calculated using insulin dose*carbohydrate ratio
and *sensitivity ratio respectively.

Optimal control was defined as HbAlc <59 mmol/mol and no
severe hypoglycemic events.

Results: A number of 108 children (58 males) with HbAlc
below 59 mmol/mol, mean age 11.6 (+/- 0.5), diabetes duration
5.1 (+/- 0.4) were included. Insulin dose/kg varied from 0.5 (+/-
0.1) t0 0.8 (+/-0.1). CF varied from 268 in the youngest to 436 in
the oldest and the ISF from 100 to 121, the highest level in 6-12
years old. Using backward elimination age, insulin dose and
number of boluses per day were significantly associated with CF.
Age, pump duration, insulin/kg and percentage of insulin as
boluses were associated with ISF.

Conclusion: In children with an optimal metabolic control
age, pump duration, use of pump and insulin dose all influence
the bolus-guide settings. Calculation factors vary with age and
total insulin dose, and therefore age and insulin dose dependent
calculation factors are needed. There is a lack of intervention
studies aiming at optimizing bolus guide settings during child
growth.

148
PUMP SETTINGS IN DIFFERENT AGE GROUPS

A. Andersen!, A. Ostenfeld!, J. Hpgsmose!, J. Maibom’,
B.S. Olsen’, A.M. Hertz!, J. Svensson’

!Paediatric Department, Herlev University Hospital,
Copenhagen, Denmark
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Introduction: Use of the bolus guide improves metabolic
control in insulin pump users. Optimal settings from pump start
may increase adherence. It is common to use the 500 (Carbo-
hydrate Factor/CF) and 100 (Insulin Sensitivity Factor/ISF) rules
to calculate bolus guide settings. Calculation factors may differ
for age and insulin dose.

Methods and material: Pump settings were uploaded at each
clinical visits and linked to HbAlc. Multiple regression analysis
was used to explore data. CF and ISF were calculated using
insulin dose*carbohydrate ratio and *sensitivity ratio respec-
tively.

Results: In total 287 children, (138 males) mean age 12.9 (+/-
0.3), diabetes duration 6.2 (+/- 0.2), were included. There were
38 percent with HbAlc <59 mmol/l and 27% had HbAlc > 70
mmol/mol. CF varied from 283 in the youngest to 438 in the
oldest and the ISF varied from 100 to 120. Using backward
elimination gender, age, insulin dose and number of boluses per
day were significantly associated with CF. Age, HbAlc, duration
on pump, number of daily boluses and percentage of bolus in-
sulin were associated with ISF.

Conclusion: Age, gender, duration of pump treatment, num-
ber of boluses, and insulin dose all influence the bolus-guide
settings. The 500 rule used to estimate CF does not fit in children,
especially not in the youngest, whereas the100 rule correlated
closer to the estimated ISF value. Age, the use of the pump and
insulin dose need to be taken into account when carbohydrate
ratio and insulin correction factor is calculated at pump initiation.
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DERMATOLOGICAL COMPLICATIONS OF
CONTINUOUS SUBCUTANEOUS INSULIN INFUSION
IN YOUNG ADULTS WITH TYPE 1 DIABETES
MELLITUS

A. Czerniawska’, E. Czerniawska?, A. Szadkowska?,
S. Agnieszka®

'Department of Internal Medicine, Memorial Pirogow
Hospital, Lodz, Poland

Department of Pediatrics Oncology Hematology and
Diabetology, Medical University of Lodz, Lodz, Poland
3Depatrment of Pedaitrics Oncology Hematology and
Diabetology, Medical University of Lodz, Lodz, Poland

Objective: The aim of this study was to evaluate the problem
of dermatological complications during insulin pump therapy in
young adult type 1 diabetic patients.

Study group and methods: Cross-sectional study was per-
formed in consecutive patients using insulin pump treatment
above 1 year. The mean age of the patients was 23.3+4.3 and
diabetes duration 13.6+ 5.0 years. Insertion sites were investigated
and the following dermatological manifestations were docu-
mented: scars >3 and <3 mm, intracutaneous nodules, erythema,
areas of lipohypertrophy and lipoatrophy, and abscesses.

Results: The most common dermatological complications
were nodules (in 68 patients 38%), lipohypertrophic areas at the
insertion sites (in 49 patients — 27.4%) and erythema (in 22 pa-
tients — 12.3%). Local abscesses and scars >3 mm were found in
2 and in 3 patients — 1.2% and 1.7% respectively). Lipohypo-
trophic areas at the insertion sites were observed in 3 patients
(1.7%). None of dermatological complication led to interruption
or stop of CSIL In patients with lipohypotrophy the type of
human insulin analog was changed. The patients with nodules or
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erythema had worse metabolic control than patients without
dermatological side effects (HbAlc: 7.8 vs 7.3% p=0.002).

Conclusions: Dermatological side effects during CSII are
common in young adults. The worse metabolic control can
provoke such complications.
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INSULIN PUMP THERAPY AND HEART RATE
VARIABILITY IN CHILDREN WITH DIABETES
MELLITUS TYPE 1

F. Valeeva!, M.R. Shaydullina’, L.R. Gaysina’

! Endocrinology, Kazan State Medical University, Kazan, Russia

Aim: To investigate the possible influence of the mode of
administration of insulin on the parameters of heart rate vari-
ability (HRV) in patients with diabetes mellitus type 1.

Materials and methods: The study involved 101 children
with type 1 diabetes. The study of heart rate variability (HRV)
was performed according to the recommendations of the
European Society of Cardiology and the North American
Electrophysiological Society (1996), using an apparatus ‘“VNS-
spectrum’ corporation ‘‘Neurosoft” and HRV analysis program
“Poly-Spectrum”’.

Results and discussion: The study involved 101 diabetic
children (49 girls, 52 boys) from 6 to 17 years, with the disease
duration of 1 month to 15 years.

All patients were on the basal-bolus insulin therapy in the
mode of multiple subcutaneous injections - MPII (89 patients -
88.1%) or a constant subcutaneous infusion - CSII using wear-
able insulin pump (12 patients - 11.9%).

Patients on MPII demonstrated a significant increase in the
LF/HF coefficient (p=0.034), indicating that they have auto-
nomic imbalance. Patients on CSII have a statistically significant
increase in the total power spectrum (p=0.033), Valsalva ratio
(p=0.044), amplitude variations (p=0.030) and stress index
(p=0.016).

Conclusions: Patients receiving insulin in CSII mode, have a
more pronounced HRV on the background of lower voltage
adaptive systems of the body than patients on multiple subcu-
taneous insulin injections. Probably, insulin pump therapy can
reduce the risk of diabetic damage to the autonomic ner-
vous system which regulates the activity of the heart and blood
vessels.
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THE DAILY REQUIREMENT OF BASAL INSULIN
IN PREGNANT WOMEN WITH TYPE 1 DIABETES
RECEIVING INSULIN BY THE PUMP

F. Valeeva', Y.U. Sharipova’, Z.R. Alimetova’, L.R. Gaysina’

'Endocrinology, Kazan State Medical University, Kazan, Russia

Aim: To calculate the daily requirement of basal insulin de-
pending on the initial state of the kidneys.

We examined 40 pregnant women with type 1 DM (DM1) on
the insulin pump therapy. We assessed the need in basal insulin,
daily urinary albumin excretion on the 12, 22-24, 30-32 weeks
of pregnancy. Patients were divided into two groups: 1- patients
without proteinuria, 2- with proteinuria.

Results: In group 1 the need for basal insulin in the first
trimester was 0.22 (0.18, 0.25) IU / kg, in the second - 0.34
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(0.26, 0.38), the third 0.38 (0.31, 0.49). A significant increase
in the need for basal insulin noted from the second trimes-
ter (U=91.00 p<0.001) and up to the end of pregnancy
(U=75.00 p<0.001 and U=149.50 p=0.22 between the first
and the third; the second and third trimesters, respectively). In
group 2 the need for basal insulin in the first trimester was 0.23
(0.21, 0.25) IU / kg, in the second - 0.32 (0.29, 0.36), the third -
0.34 (0.33, 0.47). A significant increase detected only in the third
trimester (U=4.00 p=0.22; U=0.00 p=0.03 and U=0.00
p=0.03) between the first and the second, the second and third,
and the first and third trimesters, respectively.

Conclusion: The increase of basal insulin dosage in pregnant
women with type 1 diabetes who are on insulin pump therapy
depends on the initial state of the kidneys.
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URINARY EXCRETION OF PROINFLAMMATORY
CYTOKINES IL-18, MCP-1 AND FIBROGENIC
GROWTH FACTOR TGF-f1 IN PREGNANT WOMEN
WITH TYPE 1 DIABETES (T1DM)

F. Valeeva!, G.R. Gazizova', L.R. Gaysina’

'Endocrinology, Kazan State Medical University, Kazan, Russia

Objective: To study the dynamics of IL-1f, MCP-1 and
TGF-f1 in pregnant women with T1DM with different stages of
diabetic nephropathy (DN) depending on the mode of adminis-
tration of insulin.

Methods: we study 48 pregnant women with T1DM in dif-
ferent trimesters of gestation. They were divided into two groups:
on the standard intensified basal-bolus insulin therapy (MPII)
and on the insulin pump. Stages of DN was determined by the
level of urinary albumin excretion. We assessed HbAlc, daily
monitoring of glucose with CGMS MiniMed Medtronic, IL-1f,
MCP-1 and TGF-f1 in the daily urine.

Results: Analysis of the urinary excretion of IL-1/, MCP-1
and TGF-f1 showed that in all patients excretion of IL-1/, MCP-
1 and TGF-f1 is increased and there is a direct correlation with
the level of urinary albumin: in the MPII group (IL-15=0.35,
MCP-1=0.36, TGF-f1=0.45) and in the insulin pump group
(IL-15=0.26, MCP-1=0.26, TGF-f1=0.35). Also was found a
close correlation of MCP-1 with TGF-f1 (r=0.88), MCP-1 with
IL-18 (r=0.93), TGF-flwith IL-1§ r=0.9 - all statistically
significant) in both groups.

Conclusions: The study showed that the excretion of IL-1p,
MCP-1 and TGF-f1 increases with the increase of proteinuria
and is not dependent on the mode of administration of insulin.
Hyperproduction of IL-15, MCP-1 and TGF-fi1 in pregnant
women with TIDM along with a stimulating effect on the syn-
thesis of each other may cause acceleration of development of
nephrosclerosis.
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SENSOR-AUGMENTED INSULIN PUMP THERAPY
AS BEST METHOD TO SWITCH FROM INSULIN TO
SULPHONYLUREA IN INFANT WITH PERMANENT
NEONATAL DIABETES MELLITUS

A. Zanfardino!, M. Marigliano?, S. Confetto!, A. Piscopo’,
L. Russo!, F. Casaburo’, P. Villano’, A. Cocca’, E. Caredda’,
D. Iafusco’
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'Department of Pediatrics, Second University of Naples,
Naples, Italy

’Department of Life & Reproduction Sciences, University
of Verona, Verona, Italy

Introduction: Neonatal diabetes mellitus (NDM) is a rare
disease requiring insulin treatment. NDM presents complex
management of glycemic control, due to the need of small insulin
doses, the lack of subcutaneous fat and the frequency of meals.
The availability of sensor-augmented insulin pump therapy
(SAP) provides an opportunity to monitor glucose levels more
closely and deliver insulin more safely in these patients.

Case report: A male infant was born by caesarean section; on
the first day of life blood glucose (BG) concentration was
198 mg/dl (11.0 mmol/L) and intravenous insulin treatment was
started. At 33 days of life, intravenous treatment was stopped and
sensor-augmented insulin pump therapy was started. The insulin-
starting dose was 0.75IU/Kg of body weight; the insulin was
administered as a single basal rate (0.05 I[U/h, 40% of the insulin
total dose) and meal boluses (0.20IU every meal, 60% of the
insulin total dose). Using SAP the glycemic variability was
reduced.

A genetic diagnosis of KIR6.2 V59M mutation was performed
and an attempt of switching therapy, from insulin to oral sulfo-
nylurea (glibenclamide), was done. Because of considerable
improvement of BG control, insulin therapy was stopped. After a
week, there was marked improvement in the glycaemic control.

Conclusions: During neonatal period, use SAP therapy is
safe, accurate and easier for the management of insulin admin-
istration. Moreover, SAP therapy is considered really useful
during the switch of therapy from insulin to glibenclamide.
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INDIVIDUALS WITH TYPE 1 DIABETES PREVIOUSLY
TREATED WITH MDI OR EARLIER GENERATION
INSULIN PUMPS PREFERED LATEST GENERATION
INSULIN PUMP

M. Halbron!, K. Barnard’, M. Bromba®, M. de Lange*,
B. Levy’, M. Lévy®, B. Lippmann-Grob’,
K. Walshe®, R. Ziegler9

!Diabetology Department, Hopital Pitié-Salpétriére, Paris,
France

’Human Development and Health, University of Southampton,
Southamptono, United Kingdom

JResearch, Froidevaux & Parmer, Zurich, Switzerland
4Medical, Groene Hart Hospital, Gouda, Netherlands
*Medical, LifeScan, Wayne, USA

6Medical, Hopital de Nanterre, Nanterre, France

7Medical, Diabetes Klinik, Bad Mergentheim, Germany
$Medical, Lagan Valley Hospital, Lisburn, United Kingdom
9Medical, Diabetes Clinic for Children and Adolescents,
Muenster, Germany

Aims: The effects of transition to recently available insulin
pumps from multiple daily insulin injections (MDI) or earlier
generation insulin pumps have not been well studied. We as-
sessed treatment satisfaction among users of the Animas®
Vibe™ insulin pump, a latest generation insulin pump (LGIP)
system (continuous glucose monitoring (CGM)-enabled), after
switching from MDI or an earlier generation pump.

Methods: Individuals with T1D from 82 centers in five
countries participated. We administered a 50-item online
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Figure 1. Respondent ratings of LGIP use compared with previous treatment
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questionnaire that assessed preference for using the LGIP com-
pared with previous treatment and other factors.

Results: A total of 356 individuals, age 12-79 years, re-
sponded to the survey: mean (SD) age 38.4(16.1) years; diabetes
duration 19.1(13.3) years; and female 59%. Among respondents,
38% (n=135) reported previous treatment with an earlier gen-
eration pump, 61% (n=215) reported previous MDI treatment
and 1% (n=4) reported no previous treatment. Most (83%) rated
the LGIP to be better than their previous insulin delivery system:
65% ‘much better’, 18% ‘a bit better’. A significantly greater
percentage of respondents with previous MDI rated the LGIP
‘much better’ or ‘a bit better’ compared with prior insulin pump
users (p (Figure 1). Preference for the LGIP was particularly
notable among the youngest and oldest previous MDI users: 83%
(12-17 years) and 88% (50-79 years) rated the LGIP ‘much
better’.

Conclusions: Use of the Animas® Vibe™ was perceived as a
better method of insulin delivery among individuals with T1D
regardless of previous insulin therapy or age but particularly
among previous MDI users.
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PUMP USERS AND INSULIN INFUSION SETS
DURING FINANCIAL CRISIS: A MATTER OF
CONSIDERATION?

P. Thomakos', O. Kepaptsoglou’, 1. Taraoune’, C. Baretto,
C. Zoupas'

Diabetes Center and Clinic, Hygeia, ATHENS, Greece

Continuous Subcutaneous Insulin Infusion (CSII) treatment
has been shown to be effective in the improvement of glycaemic
control in patients with Type 1 Diabetes Mellitus. However there
is evidence that precise insulin delivery could be disrupted if
Pump users keep the infusion set in place too long. In Greece,
during the culmination of the financial crisis between the years
2012-2013 were reported critical delays in the reimbursement of
Insulin Pump consumables. We reviewed retrospectively the
medical records of 60 patients on long term Insulin Pump use
who were regularly followed up in our Center (35 females-25
males, mean+SD age=37.4+11.8 years, BMI=24.5+3.9kg/
m2, diabetes duration=22.5+8.8 years, Pump use=6.7+3.2
years). CSII use resulted in impressive decrease in mean HbAlc
(9.5£1.9 versus 7.3£0.9%, p<0.001). However, during the
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crisis period it was observed a significant deterioration of HbAlc
(7.7£0.9% vs 7.3£0.9%, p<0.001). It is noticeable that HbAlc
was renormalized after the amelioration of the financial situation
of the country, which was started in the end of 2013 (7.7+0.9%
vs 7.4+0.9%, p=0.004). In total 32 patients were affected by the
crisis. In this group, 24 patients performed less frequent infusion
set changes (the average duration of infusion set use was 8.2+ 10
days vs 3.719 before the crisis, p<0.001) and 8 patients dis-
continued the Pump. This fact was combined with deterioration
of glycaemic control (HbAlc=7.2£0.8 vs 7.9£0.9, p<0.001).
Moreover, during 2014 these patients exhibited improved
HbAIlc values (7.2£0.8 vs 7.9£0.9, p<0.001) which was as-
sociated with decreased duration of catheter use (5% 10 days vs
8.21+10 p=0,003).
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EFFECT OF SENSOR AUGMENTED PUMP
TREATMENT ON FEAR OF HYPOGLYCEMIA
AND QUALITY OF LIFE IN SUBJECTS WITH
DYSREGULATED TYPE 1 DIABETES

H.C. Andersen!, H.U. Andersen’, E. Hommel’,
M. Ridderstrile’

! Clinic, Steno Diabetes Center, Gentofte, Denmark

Aim: To investigate the effect of one year of sensor aug-
mented pump (SAP) treatment on the quality of life of subjects
characterized by dysregulated type 1 diabetes or hypoglycaemia
concerns.

Methods: We conducted a one year study in 64 patients
(32 male and 32 female) with dysregulated type 1 diabetes
(HbAlc > 8.5%), or problematic hypoglycaemia, as they were
offered SAP. Quality of life was evaluated by the Hypo Fear
Scale (HES), Problem Areas in Diabetes (PAID), and WHOS.
Non-parametric statistical analyses were used to compare re-
sponses before and one year after SAP was initiated. Data are
expressed as mean + sem.

Results: Baseline HbAlc was 75.3 £ 1.5 mmol/mol (n=64),
HFS 38+3 (n=53), PAID 26.6+£2.6 (n=54), and WHOS5
302.7x£13 (n=59). After one year 48 patients (75%) were still
using SAP. Sensor use was 9.0+ 0.6 out of 12 months. HbAlc
decreased in both SAP users and in those who stopped using SAP
(from 73.8+ 1.6 to 66.1£1.7 [n=48; p<0.0001] and 80.3£3.5
to 72.9+£3.2 [n=14; p=0.001], in users and non-users, respec-
tively). There was no correlation between time on SAP and
HbAlc lowering. By 12 months HES had decreased significantly
(from 38.1£3.2 to 28.9£3.4; n=39, p=0.001), as had PAID
(from 25.21+2.6 to 20.9+2.6; n=41, p=0.007), whereas there
was no difference in WHOS.

Conclusion: Apart from a significant improvement in HbAlc,
SAP seems to offer specific support concerning the fear of hy-
poglycaemia and diabetes related distress to subjects with type 1
diabetes who are prone to hypoglycaemia with no impact on
overall wellbeing of patients.
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USER PERFORMANCE EVALUATION OF THE
CONTOUR TS BLOOD GLUCOSE MONITORING
SYSTEM WITH AN UPDATED METER ALGORITHM

T. Bailey!, J.F. Wallace®, C. Greene?, S. Pardo®, L.J. Klaff
TAMCR Institute Inc., Escondido CA, USA
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Table 1. Summary of BGMS Accuracy Results

Percent of meter results within Percent of meter results
specified error limits within specified error limits
{glucose values <100 mg/dL (plucose values =100 mg/dL
5.6 mmolL]} [5.6 mmoliL])
5 10 *15 220
mg/dL mg/dL mg/dL mg/dL .
0.3 (0.6 (0.8 1.1 5% 0%  *15%*  220%
Test N _mmoll) mmoll) mmoll)* mmoil) | N
Fingertip
subject 19 526% 94.7% 100.0% 100.0% | 113 56.6% 84.1% 0O56% 99.1%
self-test ] I | il
Mo |19 78o%  saz%  1000%  1000% |114 Ses% ssew 983% o9
Palm
subject 16 438% a75% 93.8% 100.0% | 113 40.7% 823% 03 8% 082%
self-test
Venous
test 24 T9.2% 95 8% 100.0% 100.0% | 107 822% 97.2% 100.0% 100.0%

BGMS, blood glucose monitoring system
*1S0 15197:2012 Section 8 accuracy criteria.

2., Bayer HealthCare LLC Diabetes Care, Whippany NJ, USA
3., Rainier Clinical Research Center, Renton WA, USA

Background: This study assessed the accuracy and ease of
use of an updated CONTOUR TS blood glucose monitoring
system (BGMS) when used by untrained lay users with diabetes
and study staff. This CONTOUR TS meter contains an updated
algorithm for measuring blood glucose and uses the currently
available CONTOUR TS test strips.

Methods: 134 subjects with type 1 (42.5%) or type 2 (57.5%)
diabetes were enrolled at 2 clinical sites. Untrained subjects
performed fingertip and palm alternative site testing (AST) self-
tests. Study staff tested subjects’ fingertip and venous blood.
BGMS results were compared with YSI reference results. Ac-
curacy was assessed using ISO 15197:2013 Section 8 accuracy
criteria (295% of results withint+ 15 mg/dL. [0.8 mmol/L]
and = 15% of reference at YSI glucose concentrations <100 mg/
dL [5.6 mmol/L] and =100 mg/dL [5.6 mmol/L], respectively).
Per ISO15197:2013 Section 8, subjects completed a question-
naire about the ease of use of the BGMS and the user instructions
(acceptance criterion was =90% of subjects responding
‘strongly agree,” ‘agree,” or ‘neutral’ to each of 6 statements).

Results: BGMS accuracy results are shown in Table 1. ISO
15197:2013 accuracy criteria were met by 96.2% of subject
fingertip, 98.5% of study staff fingertip, 93.8% of subject palm,
and 100% of venous results. Additionally, =98.5% of subjects
responded ‘strongly agree,” ‘agree,” or ‘neutral’ to all ease of use
questionnaire statements.

Conclusion: The CONTOUR TS BGMS exceeded ISO
15197:2013 Section 8 accuracy criteria for fingertip testing and
demonstrated ease of use in the hands of lay users with diabetes.
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RELEVANCE OF CONTINUOUS GLUCOSE
MONITORING SYSTEM IN T1D PATIENTS WITH
SUBCUTANEOUS INSULIN PUMP AND CORRECT
HBAI1C.

J.P. Courrégesj, C. Haizé'!, J.F. Thuan', N. Bastide?

IDiabetology, General Hospital, Narbonne, France
’Medicine, Pharma Training, Montagnac, France

Introduction: Continuous Subcutaneous Insulin Infusion
(CSII) should provide a therapeutic optimization in unstable T1D
patients. In case of correct glycemic equilibrium, can HbAlc
show the real level of variability?

Patients and methods: 49 TID patients with CSII for 4.1
years, HbA1C 7.3+£0.6% (enrolled if HbAlc < 8%), 52.4 years
old, diabetic for 24.8 years, sex ratio (M/F): 0.96, BMI: 26.8 kg/mz,
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insulin dose 0.6 U/kg/j, were provided with a continuous glucose
monitoring system (glucose sensors) during 32.3+1.6 days.
The analysis was performed through 2 groups according to
HbAlc levels: Acceptable — Group A <7.5% (n=26) and Poor —
Group P > 7.5% <8% (n=23).

Results: Both groups (A vs P) are different for HbAlc:
6.9+0.4% vs 7.8+0.2% - A : 0.9% -p<0.05 and are compared
for average blood glucose levels : 1.44+£0.22 vs 1.57£0.25 gr/1 -
A :0.13 gr/1 - p<0.05, standard deviation : 0.53 vs 0.59 gr/l - NS,
average highest blood glucose levels : 2.95 vs 2.91 gr/l - NS and
lowest blood glucose levels : 0.51 vs 0.51 gr/l - NS - difference:
2.44 vs 2.40 gr/l. Glycemic variability (standard deviation/av-
erage of blood glucose levels x100) : 36.8% vs 37.6% is not
different, while the average number of hypoglycemias (<0.7 gr/
1):26+36 vs 41 £55 per day: 1.61+2.7 vs 2.6 £ 4 is higher in the
group P, but not significantly.

Conclusion: Continuous glucose monitoring system in T1D
patients with CSII and HbA1c < 8%, shows the persistence of a
sensible glycemic variability, with a visible hypoglycemic ten-
dency in the worst controlled T1D patients (rebound hypergly-
cemia?).
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A MULTICENTER EVALUATION OF THE ACCURACY
OF THE CONTOUR®XT GLUCOSE METER
FOLLOWING ISO 15197:2013, FDA AND CLSI
ACCURACY CRITERIA

J.L. Bedini Chesa’, J. Wallace?, T. Petruschke’, B. Stollfussj’,
S. Pardo?

'Core Laboratory, Hospital Clinic, Barcelona, Spain

2Bayer HealthCare Medical Care, Bayer HealthCare Medical
Care, Mishawaka (IN), USA

*Bayer Vital GmbH, Bayer Vital GmbH, Leverkusen, Germany
*Bayer HealthCare Medical Care, Bayer HealthCare Medical
Care, Whippany (NJ), USA

A multicenter study was carried out in 21 Spanish Hospitals to
evaluate the performance of the Contour®XT glucose meter,
under routine conditions, compared to the hexokinase method.

Each site measured glucose in 100 venous blood samples
(range 33 mg/dL to 562mg/dL) with a Contour®XT and the
laboratory analyzer hexokinase method.

The time between the Contour®XT measurement and the
centrifugation to obtain plasma hexokinase measurement was
controlled to be < 10".

At each site, the Contour®XT results were compared to the
respective hexokinase method, to determine if they fulfilled the
following accuracy criteria:

ISO 15197:2013.- >295% of results must be within ei-
ther = 15 mg/dL of the analyzer result, for glucose <100 mg/dL,
orx 15% for glucose =100 mg/dL.

FDA DRAFT SMBG/OTC 2014 Guidance

a) 295% of the results must be within+ 15% of the analyzer
results (entire range).
b) =299% of the results must be within+20% (entire range).

Clinical Laboratory Standards Institute (CLSI)

a) =95% of the results must be within either+12 mg/dL of
the analyzer result, for samples <100mg/dL, or+12.5%
for samples =100 mg/dL.
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b) <2% of results present differences >20% when glucose
is 275 mg/dL or >15mg/dL when glucose is <75 mg/dL.

Results (table)-

Criteria | Definition Minimum % | % Obtained

Acceptable

50 n/dL) or $15% di} 95,0 9943
Cska  #12 me/dL (laboratory <100 me/dL) or £12.5% (laboratory = 100 me/dL) 95,0 98,52
askb et fdL) or >20% mg/fdL) =2 0,43
FDA-a  £15% (any laboratory value) 95,0 98,91
FDA-b  <20% (any laboratory value) 99,0 99,52

Discusion.- This is one of the few multicenter studies per-
formed with a glucose meter. Overall results exceed the accuracy
requirements of the ISO 15197:2013, FDA and CLSI criteria. In
conclusion, Contour XT tested under daily routine conditions
was found to be a highly accurate and robust blood glucose
monitoring system.
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LOWER HBA1C LEVEL IS ASSOCIATED
WITH LOWER BLOOD GLUCOSE VARIABILITY
IN TYPE 2, BUT NOT IN TYPE 1 DIABETES

A. Borkowska’, E. Szymanska-Garbacz!, J. Loba’,
L. Czupryniak’

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

The risk of vascular complications is elevated also in diabetes
patients with good glucose control. Blood glucose variability
(BGV) has been shown to be a likely contributor to this risk as it
may be increased even in the subjects with optimal HbAlc val-
ues. Continuous glucose monitoring (CGM) enables assessment
of BGV. We conducted a study aiming to evaluate BGV in pa-
tients with type 1(n=40) and type 2 (n=40) diabetes divided into
groups with good (HbAlc~7%) and poor (HbAlc~ 10%)
control: DM1 7%; DM1 10%; DM2 7%; and DM2 10% (each
group n=20). Mean age of subjects, duration of diabetes, BMI
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and HbAlc was 43+14, 40+ 15, 6110, 6417 years; 15+ 11,
13+7,10+5, 13+£7 years; 23.1+3.1, 25.0£4.2, 30,4+5.2,
32.6+5.5kg/m?*; 7.0£0.7,10.1£1.0, 7.1 £0.7, 9.6 £0.7%. Each
subject underwent blinded CGM (iPro2, Medtronic) for 5.1 +0.7
days (number of glucose values recordings was 688 £206) and
blood glucose coefficient of variability (= SD/mean*100%) was
calculated for (Fig. 1). No statistically significant differences
between subjects with good or poor glucose control within each
diabetes type was found, with lower BGV in DM2 than in DM1
and higher in the evening than in the morning. The tendency
towards greater BGV in DM1 with lower rather than higher
HbA1c values was noted, and the opposite trend was found in
individuals with DM2. We conclude that BGV is independent of
glucose control level and it may contribute to the risk of vascular
complications in all patients with diabetes, particularly in indi-
viduals with type 1 diabetes and low HbAlc values.
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ENLITE3 CONTINUOUS GLUCOSE SENSOR
ACCURACY DURING INPATIENT AND OUTPATIENT
HYBRID CLOSED-LOOP CONTROL

WITH MEDTRONIC 670G SYSTEM

B. Buckinghaml, R. Shah?, J. Shin’, S. Shanmughaml,
P. Clinton’, T. Ly’

!Pediatric Endocrinology, Stanford, Stanford, USA
2Sensor Research and Development, Medtronic Minimed,
Northridge, USA

3Clinical Research, Medtronic Minimed, Northridge, USA

Background: TheMedtronic 670G is the first fully integrated
hybrid closed-loop system and utilizes the new Enlite3 glucose
sensor. While conducting inpatient and diabetes camp closed-
loop studies, accuracy of the Enlite3 sensor under these condi-
tions was assessed.

Methods: Enlite3 values were compared to a reference plas-
ma glucose, obtained hourly and measured by YSI over 48 hours
during an inpatient admission in 8 subjects, aged 15-18y. This
was followed by a camp study wherel0 subjects, aged 15-35y,

Figure 1, Blood glucose coefficients of variability (CV) for periods of day in each study group.
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wore the Enlite3 over 6 days, and sensor glucose values were
compared to Bayer Contour Next meter glucose values. Meter
readings used the second drop of blood after cleaning with al-
cohol or hand washing.

Results: From the inpatient studies, the mean absolute relative
difference (ARD)=£SD of the Enlite3 was 10.8+10.2% (range
for individuals 8.8-14.3%) and median ARD (IQR) was 8.1%
(3.8, 14.7) (range for individuals of 6.2—11.1%), n=383.

From the camp study, the mean ARD was 12.6+ 11.0% (range
for individuals 9.8-15.1%) and median ARD was 9.7% (4.7,
17.6) (range for individuals 6.5-13.8), n=742. A Bland-Altman
plot for the camp data is given in the figure above.

Conclusion: The Enlite3 sensor did not show a significant bias
over the range of glucose values tested and had a median ARD of
< 10% in both the inpatient and camp studies.
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EFFECT OF LIPOHYPERTROPHY ON CONTINUOUS
GLUCOSE SENSOR PERFORMANCE IN PATIENTS
WITH TYPE 1 DIABETES

D.J. DeSalvo’, D. Maahs?, L. Messer?, R.P. Wadwa?,
S.R. Payne', P. Clinton’, J. Block!, T.T. Ly, B.A. Buckingham’

! Pediatric Endocrinology, Stanford, Stanford, USA
2Pediatric Endocrinology, University of Colorado, Aurora,
USA

Areas of lipohypertrophy are commonly used for continuous
glucose monitor (CGM) sensor sites, but the effect on sensor
performance is unknown.

We analyzed data from 23 subjects aged 29 £ 9 years with type
1 diabetes (mean Alc 7.5+ 0.8%) on insulin pump therapy, with
at least one area of moderate lipohypertrophy (=3 cm). Subjects
wore two Dexcom G4P sensors simultaneously: one in lipohy-
pertrophy, one in normal tissue and this was repeated for an
additional week. Precision analysis was performed on matched
sensor glucose pairs in lipohypertrophied and normal tissue.
Bayer® Contour Next (CN) readings were used as reference
values for accuracy analysis.

There were 67,951 matched sensor glucose values available
for precision analysis with 1,029 CN readings for accuracy
analysis. Overall precision derived by the mean paired sensor
coefficient of variation (PCV) was 6.9%, which compares
well with published Dexcom G4 PCV of 7% in normal tissue
(Christiansen et al. DTT 15:881, 2013). The overall mean
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Precision Analysis

n = 67951
Percent ARD 9.8 +£9.9%
PCV 6.9 £7.0%
Accuracy Analysis
Sensor in Sensor in
normal tissue lipohypertrophy
n = 1,020 n = 1,029
Mean MARD 15.6 £ 16.5% 142 £ 15.5%
Median MARD 11.4% (IQR: 10.4% (IQR:
5.6, 20.2%) 4.4, 18.6%)

absolute relative difference (MARD) for sensors in lipohy-
pertrophy was 10.4%, (IQR: 4.4, 18.6%) versus normal tissue
11.4%, IQR: 5.6, 20.2% (P=0.006).

These data suggest that lipohypertrophy may not have a
negative impact on CGM sensor performance.
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CLINICIAN’S PERCEPTION OF HYPOGLYCAEMIA
IS INCREASED BY CONTINUOUS GLUCOSE
MONITORING

L. Cardoso!, C. Batista’, D. Rodrigues], L. Barros!,
D. Guelho!, N. Vicente!, M. Balsa’, D. Martins’, D. Oliveira’,
F. Carrilho’

Servico de Endocrinologia Diabetes e Metabolismo, Centro
Hospitalar e Universitdrio de Coimbra, Coimbra, Portugal

Background: Intensive insulin treatment increases exposure
to hypoglycaemia, which can have a significant impact in the
patient morbidity and mortality. The ability to better predict and
identify the patients at risk of developing hypoglycaemia could
reduce its occurrence. Our aim was to assess the concordance of
clinician’s perception of hypoglycaemia with continuous glucose
monitoring (CGM).

Research Design and Methods: We retrospectively analysed
62 CGMs from 61 patients with type 1 diabetes. Patients were
stratified in two groups based on the motive pointed out by the
clinician to undertake the CGM: suspicion of hypoglycaemia
(group A) and without suspicion of hypoglycaemia (group B).
iPro ™2 CGM device (Medtronic, Northridge, CA) was used in
all patients.

Results: A total of 9,392 hours of continuous glucose moni-
toring were analysed. Patients from group A were more time in
hypoglycaemia than the group B (9.6% versus 7.7%) and more
prone to hypoglycaemic excursions (16.0% versus 13.4%),
though percentage coefficient of variation (%CV) was 46.5%
and 46.8%, respectively (p=0.231). Approximately half of hy-
poglycaemia time occurred during the weekend. Nocturnal hy-
poglycaemia was equally prevalent in both groups (9.6% and
8.6% for group A and B, respectively), mean glucose was
158 mg/dL in both groups with a %CV of 45.2% and 48.1% for
groups A and B (p=0.714), respectively.

Conclusions: CGM improves the recognition of hypogly-
caemia in subjects without previous suspicion. The precocious
identification of these patients allows the development of pre-
ventive efforts and close monitoring of those at risk.
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RETROFITTING DEXCOM G4 TRACES ALLOWS
BETTER ASSESSMENT OF OUTPATIENT GLUCOSE
CONTROL

S. Del Favero', A. Facchinetti', G. Sparacino’, C. Cobelli’

"Information Engineering, University of Padova, Padova, Italy

Objective: In artificial pancreas outpatient trials glucose-
control metrics are calculated using Continuous Glucose
Monitoring (CGM) data. However, CGM-based metrics may be
under/overestimated because of possible CGM inaccuracy. Re-
cently, we proposed a ‘retrofitting’ algorithm (Del Favero et al.,
IEEE TBME 2013) to retrospectively improve CGM accuracy
and showed its efficacy on Dexcom SEVEN Plus data (Del
Favero et al., ATTD 2013). Here we assess the same method on
Dexcom G4 data.

Method: The retrofitting method produces accurate continuous-
time blood glucose (BG) profile by simultaneously exploiting a
few BG references and the CGM trace. The algorithm was tested
in 72 subjects, studied for seven days with the Dexcom G4
Platinum (Christiansen et al., DT&T 2013). In study days 1, 4
and 7, frequent YSI measurements were also collected for 12 hrs.
About 5 references/admission were used to feed the algorithm,
while the remaining as test set (> 85%).

Result: The retrofitted CGM profiles resulted more accurate
than the original CGM: MARD was reduced from 17.16% to
12.03% (day 1), from 11.42% to 8.35% (day 4) and from 12.03%
to 7.21% (day 7). Use of retrofitted CGM reduces also the error in
time-in-target evaluation with respect to the original CGM: from
10.32% to 5.18% (day 1), from 5.95% to 4.66% (day 4) and from
7.29% to 4.78% (day 7).

Conclusion: Retrofitting Dexcom G4 traces increases their
accuracy and reduces the errors in assessing glucose-control with
respect to the use of the original CGM.
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USE OF INSULIN-BOLUS CALCULATOR FREE STYLE
INSULINX® IN DIABETES TYPE-1 PATIENTS
TREATED WITH BASAL-BOLUS INSULIN REGIMEN

E. Delgado’, C. Tejera?, D. Bellido?, F. Morales®, C. Porca?,
J.O.S.E. Diaz Perez De Madrid®

IENDOCRINOLOGY, Hospital Universitario Infanta Cristina.,
Badajoz, Spain

2ENDOCRINOLOGY, Complejo Hospitalario Universitario de
Ferrol, A Corunia, Spain

ENDOCRINOLOGY, Hospital Universitario Infanta Cristina,
Badajoz, Spain

Self-monitoring of blood glucose improve diabetes manage-
ment. However, many patients are unable to use that information
for their daily care, especially on insulin-regimen. Now, there are
available a new generation glucometers designed to simplify the
patient’s life and help him making treatments decisions, ac-
cording to different variables. There are many clinical studies in
diabetes type 1 patients treated with continuous subcutane-
ous insulin infusion but reports with patients on basal-bolus
insulin-regimen are scarce. The aim of this study is to evaluate
the impact of glucose bolus calculator in metabolic control in
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real clinical practice in diabetes type 1 patients on basal-
bolus-regimen.

We evaluated six-months efficacy of bolus calculator (Free
Style Insulinx®, Abbott Laboratories, Illinois, EEUU) on long-
term glycemic control in seventy-five type 1 diabetes patients (27
males, 48 females, age 32.7 £+ 14.6 years-old, duration of diabetes
10.9+6.4 years) treated with basal-bolus insulin-regimen that
started using a bolus calculator. The mean initial HbAlc
was 8.3% and the mean final HbAlc was 7.5%. HbAlc de-
creased significantly after six months with bolus calculator
(=0.53+0.23%, p=0.03).

82.6% of patients think that bolus calculator facilitates the
choice of postprandial insulin. 64% of patients do more glycemic
controls after the use of calculator. 46.6% patients reduced the
fear to hypoglycemia.

Although our study was only a prospective observation we
suggest that insulin bolus calculators help to improve metabolic
control adherence to treatment, decrease the fear of hypoglyce-
mia and provides daily patient management.
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EFFECTS ON GLYCEMIC VARIABILITY,
GLYCO-METABOLIC CONTROL AND PATIENTS’
SATISFACTION OF AN INSULIN PUMP INTEGRATED
WITH CONTINUOUS GLUCOSE MONITORING
SYSTEM IN TYPE 1 DIABETIC PATIENTS

G. Derosa!, D. Romano’, L. Bianchi’, A. D’Angelol,
P. Maffioli’

!Internal Medicine and Therapeutics, University of Pavia,
Pavia, Italy

Aim: to evaluate the effects of an insulin pump integrated with
continuous glucose monitoring system (CGMS) compared to
insulin pump alone on glycemic control, and blood glucose
variability in type 1 diabetic patients, in a case-control clinical
trial. We also evaluated the degree of patients’ satisfaction to
treatment.

Methods: we enrolled 20 type 1 diabetic subjects, with an
inadequate glycemic control (glycated hemoglobin >7.5%),
with an insulin pump from at least three months. At baseline,
patients were instructed to use a CGMS able to communicate
with the insulin pump (Medtronic MiniMed Paradigm Veo) in an
integrated system. The function of suspension of insulin delivery,
in case of hypoglycemia, was activated. We evaluated: anthro-
pometric measurements, glycemic variability, glycated hemo-
globin, fasting plasma glucose (FPG), post-prandial glucose
(PPG). These parameters were recorded at baseline, at 3 and 6
months after the placement of the device.

Results: after 6 months since the placement of the integrated
system, there was a decrease of glycated hemoglobin. The daily
blood glucose variability, expressed as mean amplitude of gly-
cemic excursions, was reduced after the placement of the inte-
grated system. Also the glycemic variability from day to day was
reduced compared to insulin pump alone. In addition, we re-
corded an improvement of the score at the Diabetes Treatment
Satisfaction Questionnaire, meaning an increase of patients’
satisfaction toward treatment.

Conclusions: the insulin pump integrated with CGMS better
improved glycemic control, glycemic variability and patients’
satisfaction in type 1 diabetic patients compared to insulin pump
alone.
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EFFECTS OF TWO DIALYSIS TECHNIQUES

ON GLYCEMIC EXCURSION AND INFLAMMATION
IN PATIENTS WITH AND WITHOUT TYPE 2
DIABETES MELLITUS

P. Maffioli’, C. Libetta®, D. Romano’, L. Bianchi’, C. Tinelli?,
G. Derosa’

!Internal Medicine and Therapeutics, University of Pavia,
Pavia, Italy

2Unit of Nephrology Dialysis and Transplantation, IRCCS
Policlinico San Matteo, Pavia, Italy

3Biometric Unit, IRCCS Policlinico San Matteo, Pavia, Italy

Aim: to evaluate the effects on glycemic excursion and
on some inflammatory parameters during bicarbonate dialysis
(BHD) compared to hemodiafiltration (HDF).

Methods: thirty-six patients (20 affected by type 2 diabetes
mellitus, and 16 not diabetic patients) were evaluated and un-
derwent a BHD dialysis, followed by a HDF dialysis two days
later. We measured: fasting plasma glucose (FPG), fasting
plasma insulin (FPI), HOMA-IR, lipid profile, high sensitivity
C-reactive protein (hs-CRP), lipoprotein (a) [Lp(a)], metallo-
proteinases-2, and -9 (MMP-2 and MMP-9), interleukins 6 (IL-6),
and -8 (IL-8), and soluble receptor for advanced glycation end
products (SRAGE). All patients underwent a glucose continuous
monitoring system, using iPro Continuous Glucose Monitor
System (Medtronic MiniMed) starting just before the BHD, and
ending five days later, two days after the HDF dialysis.

Results: we observed a decrease of glycemic excursions
during HDF dialysis. In particular, in type 2 diabetic patients,
standard deviation and mean blood glucose were lower with HDF
compared to BHD. Area under the glucose curve > 180 mg/dl
was lower during HDF. The mean amplitude of glycemic ex-
cursions value was lower with HDF. Regarding inflammatory
parameters, we observed a decrease of Hs-CRP, MMP-2 and -9
after HDF, but not after BHD. We observed a decrease of SRAGE
with BHD, but not with HDF. Moreover, in type 2 diabetic pa-
tients, there was a significant correlation between glycemia and
MMP-9, and between glycemia and Lp(a).

Conclusion: HDF seems to greater reduce glycemic excur-
sions during the treatment compared to BHD, and to better de-
crease some inflammatory markers.
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GLYCATED ALBUMIN AS A MARKER OF GLYCEMIC
CONTROL IN HEMODIALYSIS PATIENTS WITH TYPE
2 DIABETES

M. Divani’, T. Didangelos’, F. Iliadis’, A. Makedou?,
A. Hatzitolios!, D. Grekas!

! Diabetes Center 1st Propedeutic Department of Internal
Medicine “AHEPA’’ Hospital, Aristotle University of
Thessaloniki, Thessaloniki, Greece

2Laboratory of Lipids 2nd Paediatric Department “AHEPA”
Hospital, Aristotle University of Thessaloniki, Thessaloniki,
Greece

Aim: To compare glycated albumin (GA) and HbAlc in the
assessment of glycemic control in hemodialysis patients with
diabetes mellitus type2 (DM2).

Patients and Methods: We studied 23 hemodialysis patients
with DM2 (12 men), age: 60.9+16.7 years, HbAlc: 6.3£1.3%
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and GA: 29.7£9.0%. Seven day continuous glucose monitoring
system was placed on the patients (iPro2 CGM). The mean
(Glu: 158.7+41.1 mg/dl) and the standard deviation of glucose
(SDglu: 50.2 + 19.0 mg/dl) were correlated with HbAlc and GA.
ROC analysis was performed to determine which of the two
methods detects better average glucose value > 154 mg/dl, which
corresponds to a HbAlc value >7%.

Results: We found a strong positive correlation between
HbAlc, and Glu, HbAlc and SDglu GA and Glu, and GA and
SDglu (p<0.001, p<0.015, p<0.001, p<0.001 respectively).
There were no significant relationships between GA and age,
BMI, Hb, Ht, CRP, serum albumin, ferritin, transferrin and
transferrin saturation. In ROC analysis, the area under the re-
ceiver operating curve was higher with GA than HbAlc (0.964
vs. 0.945) for detecting average glucose values =154 mg/dl.

Conclusions: In hemodialysis patients with type 2 diabetes,
glycated albumin was shown to correlate strongly with the level
of glycemic control without being affected by serum albumin,
markers of inflammation, and the hematological profile of the
patients. Compared with HbAlc, GA appears to detect better
uncontrolled diabetic patients.
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INTENTIONAL LARGE INSULIN OVERDOSE
CAPTURED ON A CONTINUOUS GLUCOSE
MONITOR: A NOVEL CASE REPORT

A. El-Laboudi’, S. Misra’, M. Martineau?, P. Doel’,
A. Sanders’®, N. Oliver!

Diabetes Endocrinology & Metabolic Medicine, Imperial
College London, London, United Kingdom

Diabetes Endocrinology & Metabolic Medicine, Imperial
College Healthcare NHS Trust, London, United Kingdom
3Emergency Medicine, Imperial College Healthcare NHS Trust,
London, United Kingdom

Continuous glucose monitoring (CGM) is an important ther-
apeutic and educational tool in type 1 diabetes management. We
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present a case of deliberate insulin overdose in a patient with type
1 diabetes wearing blinded CGM.

A 25-year-old man with type 1 diabetes diagnosed aged 10
complicated by pre-proliferative retinopathy, microalbuminuria,
recurrent diabetic ketoacidosis and a personality disorder had
multiple previous presentations with deliberate self-harm includ-
ing an insulin overdose. A period of CGM using a Medtronic iPro2
system was arranged to guide intensification of insulin therapy. On
day six of the monitoring period, he presented to the emergency
department with a deliberate overdose of 300 units of insulin as-
part. His venous blood glucose was 1.6 mmol/L, serum insulin
452.3 mu/L (fasting reference range 3 — 15 mu/L) at admission. He
was treated with dextrose infusion, glucagon injection, and 40%
glucose gel over 9 hours with in-patient monitoring for 36 hours.
At the end of day 7, the CGM was removed and data downloaded.
The sensor failed to detect biochemically proven severe hy-
poglycaemia with sensor glucose reported between 5—6 mmol/L.
The mean absolute difference (MAD%) in the 9 hours post insulin
overdose was 52%, indicating poor accuracy. Despite clinical
benefits, CGM devices remain inaccurate in the hypoglycaemic
range. We present the first reported case of deliberate insulin
overdose captured on CGM, highlighting an important limitation
of existing CGM technology, with the reduced sensor accuracy in
the hypoglycaemic range.
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EFFECT OF REAL-TIME CONTINUOUS GLUCOSE
MONITORING ON MEASURES OF GLYCEMIC
VARIABILITY AND QUALITY OF GLYCEMIC
CONTROL IN TYPE 1 DIABETES

A. El-Laboudi’, I. Godsland’, D. Johnston!, N. Oliver!
Diabetes Endocrinology & Metabolic Medicine, Imperial
College London, London, United Kingdom

Background & objective: There is evidence supporting a role
for glycemic variability (GV) in the pathogenesis of diabetes-
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Figure 1 showing the effect of RT-CGM at 26 weeks on % change in the mean of various measures of GV and glycemic control in
comparison to control group, *** P<(L001, ** P01, *p<.05. [SD: standard deviation, CONGA: continuous overall net glycemic action,
L: lability index, LBG: low Blood glucase Index, HBGI: high blood glucose index, GRADE: glycemmic risk diabetes equation,
MODD: mean of daily differences, MAGE: mean amplitude of glycemic excursions, ADRR: average daily risk range, MAG: mean absolute
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related complications. Several indices have been described for
estimating GV and quality of glycemic control. However, there is
a lack of consensus on a gold standard measure. We describe the
effect of real time continuous glucose monitoring (RT-CGM) on
GV indices in a large cohort of people with type 1 diabetes.

Method: CGM data from subjects with type 1 diabetes in the
JDRF CGM randomised control study were processed using
EasyGV software (v8.8.2R2). Subjects were randomised to ei-
ther standard self-monitoring of blood glucose (SMBG) (control,
n=217) or additional use of RT-CGM (intervention, n=231). At
26 weeks, subjects in the control group underwent 96 hours of
blinded-CGM.

Results: At 26 weeks, results available from all subjects in the
intervention group and from 214 subjects in the control group
showed significant reduction in the majority of measures of GV
and quality of glycemic control from baseline in the intervention
group. The largest reductions were in M-value, low blood glu-
cose index (LBGI) and glycemic risk assessment diabetes
equation (GRADE) with reductions of 25.7%, 24.9% and 16.5%
respectively (P <0.001). In comparison, there was no statistically
significant reduction in any of the GV measures in the control
group at 26 weeks compared to baseline.

Conclusion: RT-CGM reduces GV and improves measures of
glucose risk compared with SMBG in children, adolescents and
adults with type 1 diabetes. This may be important in minimising
the risk of diabetes complications.

171

FACTORS PREDICTIVE OF EFFECT OF REAL-TIME
CONTINUOUS GLUCOSE MONITORING

ON MEASURES OF GLYCEMIC VARIABILITY

AND QUALITY OF GLYCEMIC CONTROL

IN TYPE 1 DIABETES

A. El-Laboudi’, I. Godsland’, D. Johnston!, N. Oliver!

!Diabetes Endocrinology & Metabolic Medicine, Imperial
College London, London, United Kingdom

Background & objective: Glycemic variability (GV) may
contribute to the pathogenesis of diabetes-related complications.
Several indices have been described to estimate GV with no
consensus on a gold standard measure. We evaluated factors
predictive of the effect of real time continuous glucose moni-
toring (RT-CGM) on GV indices in a large cohort of people with
type 1 diabetes.

Method: CGM data from subjects with type 1 diabetes in the
JDRF CGM randomised control study were processed using
EasyGV software (v8.8.2R2). The associations of baseline de-
mographic and clinical factors with change in GV indices from
baseline to 6 months were evaluated in the RT-CGM group
(intervention, n=231) using regression models.

Results: Baseline factors found to be associated with greater
reduction in measures of GV at 6 months were age [except for
mean absolute glucose (MAG) and low blood glucose index
(LBGI)] (P<0.01) and baseline GV (P <0.001). Treatment with
insulin pump predicted a reduction in mean (P=0.036), J index
(P=0.017), LBGI (P=0.004), high blood glucose in-
dex (P=0.015), glycemic risk assessment diabetes equation
(P=0.013), M value (P=0.003) and mean amplitude of gly-
cemic excursions (P=0.027). Furthermore, frequency of self-
reported daily blood glucose monitoring predicted reduction in
some measures of GV as seen in table 1.

Conclusion: Older age and higher GV at baseline are asso-
ciated with greater reduction in GV at 6 month of RT-CGM.



A-76

ATTD 2015 E-POSTER PRESENTATIONS

Model*

Significant Predictors

R square

[Age

A Mean at 26 weeks Insulin Modality (Fump) .560 <0.001
Baseline Mea_n _020
Age .000

A SD at 26 weeks Daily SMBG readings .005 470 <0.001
Baseline SD .000
Age .000

A Jindex at 26 weeks 'E’;;‘I‘:"sm"s‘g':;’ag?n“;p) j3§§ 533 <0.001
Baseline J Index .000

A LBGI at 26 weeks g% 744 <0.001
Age "000
Insulin Modality (Pump) 015

A HBGI at 26 weeks Daily SMBG readings 024 526 =0.001
Baseline HBGI .000
- "000

A GRADE at 26 weeks 013 568 <0.001
.00_0
.000

A MODD at 26 weeks .004 514 =0.001
.000
; .000
Insulin Modality (Pump) 027

A MAGE at 26 weeks Daily SMBG readings 017 B72 <0.001
Baseline MAGE .000
. .000

A ADRR at 26 weeks Daily SMBG readings .004 473 <0.001
Baseline ADRR .000

Table 1 showing significant predictors associated with reduction in measures of GV and glycemic control
at 6 months in the RT-CGM group. *Predictor variables included in the regression model included : age,
gender, race, education level of care giver,insulin modality (pump or MDI), frequency of self-reported
blood glucose monitoring per day, frequency of severe hypoglycemia in last 6 months and baseline GV.

Treatment with insulin pump and frequent blood glucose moni-
toring may also contribute to the long-term benefit of RT-CGM
in reducing GV indices.
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THE ADMINISTRATION OF LIGHTENING CREAM
CONTAINING HYDROQUINONE PROVOKES
FALSELY HIGH RESULTS OF GLUCOSE

AND BETAHYDROXYBUTYRATE CAPILLARY
MEASUREMENTS

A. Furmaniuk!, A.S. Lerman’

!Service de diabétologie, Hopitaux Privés de Metz, Metz,
France

Background/Objective: In clinical practice the accuracy of
capillary glucose and betahydroxybutyrate measurements is es-
sential in the management of hypoglycemic and hyperglycemic
disorders. It can be affected by the administration of lightening
creams containing hydroquinone.

Case report: A 56-year-old woman originating from Central
Africa with a ten-year history of DM-2; presented neurological
symptoms such as somnolence, trembling, craving that could
evoke the hypoglycemia under treatment by metformin, vilda-
gliptine and detemir. Self-monitoring of blood glucose with One
Touch Ultra Easy glucometer showed in the last month persistent
hyperglycemia (150-300 mg/dl) in opposite to the hemoglobin
Alc which remained at 7%. The glucometer failure was in-
criminated. At the admission in our unit, capillary glycaemia was
high (320 mg/dl) measured by Freestyle Optium glucometer as
well as the betahydroxybutyrate value (2.9 mmol/l), there was no
acidosis. Despite of continuous insulin infusion those values
remained high; however the glycaemia and the betahydrox-
ybutyrate level appeared lower after meticulous hand washing.

We re-interrogated the patient, who admitted using a lightening
cream based on hydroquinone. Capillary vs blood level, were
tested before and after the cream application. Glucose was
measured in capillary at >500mg/dl (““HI’’) and betahydrox-
ybutyrate at 2.8 mmol/l and respectively at 210mg/dl and
0.4 mmol/l in the blood sample after the cream application.
Conclusions: The administration of lightening cream con-
taining hydroquinone can provoke falsely high results of glu-
cose and betahydroxybutyrate measurements. Physicians should
be alerted by the divergence between the results from a self-
monitoring of blood glucose with glucometers based on the
electrochemical technic and the hemoglobin Alc.
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A NOVEL NON-INVASIVE GLUCOSE MONITOR
FOR HOME USE: ASSESSING THE LEARNING
CURVE OF USE

A. Gal', I. Harman-Boehm?, A. Drexler’, E. Naidis’,
Y. Mayzel!, N. Goldstein’, K. Horman', S. Cohen’,
Y. Krasilshchikov!

'R&D, Integrity Applications Ltd., Ashkelon, Israel

2Internal Medicine and the Diabetes Unit, Soroka University
Medical Center, Beer-Sheva, Israel

*Division of Endocrinology Diabetes and Hypertension, David
Geffen School of Medicine, Los Angeles, USA

The learning curve, i.e. time required for a layperson to ac-
quire knowledge on proper use and operation of a new device,
is an important factor in device acceptance and utilization.
GlucoTrack® is a Non-Invasive, CE Mark approved glucose
monitoring device for personal use. Assessment of GlucoTrack’s
acceptance included evaluation of its learning curve of use.
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Following individual calibration, measurements’ performance
using GlucoTrack requires positioning of the sensor-bearing
Personal-Ear-Clip (PEC) at the same location as during cali-
bration. When wrongly positioned, the device instructs to adjust
location and disables measurement until the PEC is located ap-
propriately. Learning curve of use was assessed in clinical trials,
based on the time required to successful positioning of the PEC.
Following calibration and training, 42 subjects (variety of de-
mography) conducted measurements by themselves for 3 non-
sequential days within a month. The Mean number of Times to
Successful PEC Positioning (MTSPP) per measurement (each
day) indicates users’ proficiency level.

The MTSPP per measurement was found as 1.6 on the first day
of use (average proficient users’ MTSPP per measurement is
1.2). On second day of use, MTSPP reduced to 1.3 and on the
third day to 1.2. No variation was found due to demography.

The results suggest that proficiency in conducting measure-
ments is gained, in average, after about 3 days of use. Further-
more, the most significant increase in PEC positioning skill level
is obtained in just one day. Achieving high proficiency level after
such short experience should encourage device acceptance
among new users.
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ENABLING FREQUENT BLOOD GLUCOSE
MONITORING AT HOME USING A TRULY
NON-INVASIVE DEVICE

A. Gal', I. Harman-Boehm?, A. Drexler’, E. Naidis’,
Y. Mayzel!, N. Goldstein!, K. Horman', S. Cohen’,
Y. Krasilshchikov'

'R&D, Integrity Applications Ltd., Ashkelon, Israel

2Internal Medicine and the Diabetes Unit, Soroka University
Medical Center, Beer-Sheva, Israel

*Division of Endocrinology Diabetes and Hypertension, David
Geffen School of Medicine, Los Angeles, USA

Blood Glucose (BG) monitor that provides painless, easy and
simple use, with acceptable accuracy, may promote frequent
self-monitoring. GlucoTrack®, a CE mark approved Non-
Invasive BG monitoring device for home-use offers painless way
of measurement. It requires individual calibration (once every 6
months), afterwards, enabling virtually unlimited utilization. To
evaluate suitability for frequent self-monitoring, GlucoTrack
usability, ease of use and accuracy level maintenance (along
device’s calibration validity period) were assessed.

GlucoTrack usability and accuracy maintenance (throughout
6 months) were evaluated in 198 subjects (12,956 data points).
Following calibration, subjects participated in 2-19 non-
consecutive full-day sessions. To demonstrate consistency of
accuracy, inter-daily performances were analyzed across sub-
jects. Device usability and ease of use were assessed based on
users’ feedback analysis.

Throughout all trial days, up to 6 months from calibration,
results remain similar: 95.9+3.1% of the points within Clarke
Error Grid A + B zones and Mean Absolute Relative Difference
of 32.9+4.2%. 86% of the subjects are willing to use the device
regularly. 97% declared they will use the device more often than
their invasive one. 71% claimed the device is easy to use and
81% found performing measurement easy and simple.

The similar accuracy demonstrated inter-daily during a 6
months period suggests the device accuracy is maintained at any
home and home-alike environment, over device’s calibration
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validity period. The results demonstrate positive user feedback,
high satisfaction of use and willingness to increase frequency of
self-monitoring. These findings can support frequent use of
GlucoTrack for enhanced BG monitoring and tighter glycemic
control.
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CARBAWARE, AN ACCELERATED EDUCATION
COURSE FOR PEOPLE WITH T1DM USING
AN AUTOMATED BOLUS DOSE CALCULATOR

1. Gallen’

!Centre for Diabetes and Endocrinolgy, Royal Berkshire
Hospital, Reading, United Kingdom

Introduction: The importance of near normalization of blood
glucose (BG) in T1DM is well understood but difficult to
achieve. Education programs help achieve these targets but,
people may find it difficult to attend prolonged programs. We
have designed a short (3 hour) single intense course held at a
convenient time for people with TIDM.

Methods: People with sub-optimally controlled TIDM (aged
> 18y, duration >1y, using basal bolus insulin regimen) at-
tended a 3-h group course by skilled diabetes trained dietician
covering: food recommendations, self-monitoring of BG tech-
niques, insulin profiles, and appropriate management of hypo-
and hyperglycaemia, being taught to estimate the CHO content
of foods, and how to calculate insulin-CHO-ratios and insulin
sensitivity factors. Patients are shown how to use the bolus cal-
culator function (Aviva Expert, Roche) and provided with this
meter.

Results: 45 people (25 male, 39.44+2.3y) attended the
courses. HbAlc fell from 81.5 +2.6 at start to 71.0 £ 2.6 mmol/
mol at 6 months (p <0.001). In 7 people there was no change or
increase in HbAlc. There were no admissions with DKA or
hypoglycaemia. Measures of satisfaction with the course and
confidence in use of the meter and bolus dose adjustment
function were all high. Patient feedback was universally posi-
tive. The unit cost of the course excluding meter and strip costs
ranged from £37.50-£60 depending upon group size and at-
tendance rate.
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Summary: Use of our 3 h novel carbohydrate counting course
(CarbAware) combined significantly improves glycaemic con-
trol in T1DM, is at low cost and has high patient satisfaction.
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CGMS AND INTENSE EXERCISE IN REAL LIFE

A. Gerasimidi-Vazeou!, A. Pappas®, P. Thomakos?, D. Sakkas?,
K. Anifantakis®, P. Smyrnaki®, D. Mamoulakis®, E. Kyrlaki?,
N. Kefalogiannis®, A. Mitrakou®

A’ Department of Pediatrics, P. & A. Kyriakou Children?s
Hospital, ATHENS, Greece

’Diabetes Clinic, Venzelio-PAGNI, Heraklion, Greece
*Diabetes Clinic, Hygeia Hospital, Athens, Greece
4Departments of Clinical Therapeutics, University of Athens
Medical School Alexandra Hospital, Athens, Greece
’Department of Pediatrics, Venzelio-PAGNI, Heraklion, Greece
SDiabetes Clinic, “Asclepios’” Diagnostic Center, Heraklion,
Greece

Aim: was to evaluate the usefulness of CGMS in intense ex-
ercise in real life.

Methods: Thirty eight adolescents and young adults, (fe-
males/males 20/18), mean age = SD, 29+ 11.8 years, mean+SD
disease duration 16.3%+9.0 years, participated to a prolonged
exercise program, crossing Samaria gorge, covering a distance of
13 km within 5-7 hours. Twenty subjects used Real Time (RT)
CGM, 18 blind CGMS (iPRO). The two groups had similar age
and HbAlc, but different disease duration. Eighteen subjects
were on multiple injections (MDI), 20 on continuous subcuta-
neous insulin infusion (CSII). Data from RT or iPRO were
downloaded the following day after the event.

Results: Subjects with RT had significantly smaller AUC
below 70 mg/dl compared with subjects with iPRO during the
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whole day of the event p=0.037. No difference was found for the
AUC > 140 mg/dl. No difference was found on the number or
duration of hypoglycemic episodes during the event nor time
spent >180mg/dl. Similarly those on CSII had significantly
smaller AUC for blood glucose levels <70 mg/dl compared with
those with MDI (p =0.025) during the day of the event. Lowering
the morning bolus by 30% before the event resulted in high blood
glucose levels during the first hour of exercise.

Conclusion: RT was superior to iPro and CSII to MDI in
reducing the AUC <70 mg/dl during a period of intense exercise.
Manipulating the basal insulin or the basal rate maybe more
preferable to the acute reduction of bolus right before the be-
ginning of prolonged exercise.
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SENSOR-AUGMENTED PUMP THERAPY:
ADHERENCE, USAGE AND PATIENTS’
SATISFACTION

A. Girelli!, S. Bonfadini’, A. Tfaily!, E. Zarra', U. Valentini’

"U0 Diabetologia, Spedali Civili Brescia, Brescia, Italy

The effectiveness of SAP in reducing HbAlc depends on the
continuity of the sensor’s usage but many patients abandon the sensor.

Aim of this retrospective observational study was to evaluate
adherence, way of usage and satisfaction in TIDM patients
started SAP in 2008-2012 in our Diabetes Unit.

Methods: A specific questionnaire was administered to 37
patients (16M/21F), 37.13+10.40 yrs; disease duration 19.5 +
10.12 years; SAP therapy 2.9+ 1.62yrs. Ten patients (3M,7F)
within one year (4.7+3.8 months) stopped because of SAP
complexity (4), ineffectiveness (2), disturbing alarms (1), por-
tability (1) and 1 to return to MDI. The use of sensor was
22.7+7.4 days/month for those who continued (p=0.001 vs
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11.1+4,5 days/month of drop out). Predictive factors of stopping
were the sensor’s usage for less than 50% of the time (p=0.000)
and lower educational level (p=0.026). In the 27 patients who
continued HbA1C reduced at 1 year from 7.9+0.9% to
7.45%+0.7% (p<0.001); higher HbA1C before SAP (p=0.013),
use of calcolator bolus (p=0.025) and older age (p=0.05)
showed a significant predictive value.

Results: Partial data about patients’ usage and satisfaction in
SAP are shown in Fig 1-3. Patients are aware, in high extent
(82%), of the importance of accuracy and calibration, and they
tend to use all of the display modes, but especially those from
short to medium term (3—6 hours). 82% of patients are able to
send data through uploading software analysis.

Conclusions: The analysis reveals that the patients investi-
gated use SAP efficiently, in a qualitatively adequate way and
report a good level of satisfaction.
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EVOLUTION OF THE METABOLIC CONTROL AFTER
AN INTERVENTION WITH A CGM SENSOR:
OUTCOME DURING AND AFTER A PERIOD OF TWO
YEARS OF FOLLOW-UP AND MONITORING

M. Goena', A. Yoldi', L. Antuiiano’, M. Aranburu’,
I Bilbao!, N. Egaiia’, J. Emparanza®, C. Garcia Delgado’,
A. Garrido’, 1. Olaizola®

!Endocrinology, H.U.Donostia, San Sebastian, Spain
2Epidemiology Unit, H.U.Donostia, San Sebastian, Spain
3Hormone Laboratory, H.U.Donostia, San Sebastian, Spain

Objective: Assessing the impact of sequential continuous
glucose monitoring in a group of unstable and poorly controlled
type 1 diabetics, during the intervention period and after the
removal of the sensor.

Patients and intervention:

Intervention group: 26 patients with type 1 diabetes, in
poor metabolic control (HbAlc > 8%) with 3 determinations,

BasalL 12 weeks 24 weeks 52 weeks E1 04 weeks|
HbA1c (%) | |
Intervention 8, 81 0, 863 01 iU 91 8 102 £C +0, 923 08 +0, 933 12 10 55|
Control 8 72 £0, 878 24 0, 728 27 10 968 02 +0,828, 32 +0, 43'
BMI [
Intervention 25,6 £3, 625 943, 725 913, 326 143, 626 3 %1, 7
Control 24711 4249i1 424911 624911 6258_1:1 4'

U

Insulin/kg [
Intervention(0,62 +0, 10 68 +0,10,71 +0,10,74 +0,1 0 75 +0,1

Control

0"63'+'o106’3¢0’10'64+01065+01064¢01j
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associated with recurrent hypoglycemia and wide glycemic
variability.

Intervention: Changing the overall diabetes treatment based
on the results of the continuous glucose monitoring for 7 days
with Ipro2 (Medtronic) sensor in the following weeks of the
study: basal, 12 and 14.

Control group: 24 similar patients to those in the intervention
group, who received conventional medical care in consultations
scheduled to happen at the same times that the intervention
group.

Results: the table below shows the evolutionary data of
metabolic control, BMI and insulin needs of both groups.

Conclusions: After 2 years, the intervention group shows,
stable metabolic control, better than before the intervention. The
same stability is observed in the evolution of BMI and in in-
creased insulin requirements.

Subjectively, after sequential monitoring, these patients show
greater motivation that results in better control and increase in
the insulin doses.

This Research was sponsored by the Department of Health of
the Basque Government.
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ACCURACY OF BLOOD GLUCOSE DETECTION
IN DIABETES ALERT DOGS

L. Gonder-Frederick!, J. Shepard!, D. Ducar’, A. Tripathi’,
Z. McElgunnI , J. Grabman’

! Psychiatry and NB Sciences, University of Virginia,
Charlottesville, USA

Use of DADs to monitor BG extremes in type 1 diabetes is
growing, but there is little data on their accuracy. This study
investigated DAD accuracy using owner diaries of daily BG
levels and DAD alerts.

Participants were 18 DAD owners (44.4% female; 77.8%
children) with T1D, all of whom obtained a DAD from the
same training organization. Adults ranged in age from 40-
47yrs (M=44314.4) and children ranged from 2-15yrs
(M=9.114.9). Participants (or parents) completed diaries, re-
cording all daily BG readings and DAD alerts. Number of days of
completed diaries ranged from 5-134 and number of entries
ranged from 34-569. For each DAD, % Hits (alert with BG<5.0
or >11.1mmol/L), % Misses (no alert with BG<5.0 or
>11.1 mmol/L), and % False Alarms (alert with BG > 5.0 and
< 11.1 mmol/L) were computed.

Table 1 shows an overview of results. Individual DADs varied
greatly in accuracy. For low BG, 50% of DADs hit at rates > 65%
and 44.4% hit >70%. For high BG, 16.7% of DADs hit >65%
and 5.6% hit >70%.

Table 1. Comparison of Hits 10 Misses for all out of range, kow, and high BG readings
Average Hit % Minimum Hit %6 Maximum Hit % | Total Number of
Entries
Overall I siam, [ 19.0% | 37% | 2014
Low BG | 65.6% | 33a% 100.0% | 584
High BG I 32.1% l 20.4% 1 6.9% 1 1430
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Results indicate that DADs may be an effective tool for de-
tecting out of range BG values. However, more research is
needed to establish DAD accuracy and identify factors influ-
encing variability of DAD accuracy in BG detection.
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ACCURACY ASSESSMENT OF THE CONTOUR
TS BLOOD GLUCOSE MONITORING SYSTEM
CONTAINING AN UPDATED METER ALGORITHM

B. Harrison!, D.A. Simmons!, M.E. Warchal-Windham'
'Bayer HealthCare LLC, Diabetes Care, Whippany NJ, USA

Background: This study assessed the accuracy of an updated
CONTOUR TS blood glucose monitoring system (BGMS) per
ISO 15197:2013 Section 6.3 accuracy criteria. This CONTOUR
TS BGMS contains an updated meter algorithm and uses cur-
rently available CONTOUR TS test strips.

Methods: Using 3 CONTOUR TS test strip lots, fingertip
capillary blood samples from 100 subjects were tested. Each
sample was tested in duplicate, for a total of 600 results. To
obtain reference values for comparison, samples were also tested
in parallel on a YSI 2300 STAT Plus glucose analyzer. Evalua-
tion of accuracy was performed according to ISO 15197:2013
Section 6.3 accuracy criteria, which are as follows: >95% of
results for each test strip lot shall fall within®15mg/dL
[0.83 mmol/L] or+ 15% of reference at YSI glucose concentra-
tions.

Results: For test strip lots 1, 2, and 3, 97.0% (194/200), 97.0%
(194/200), and 99.0% (198/200) of BGMS results, respectively,
fell within® 15 mg/dL (0.83 mmol/L) or+15% of the YSI result
(Table 1). Thus, all 3 test strip lots met ISO 15197:2013 section
6.3 accuracy criteria. Additionally, 99.7% (598/600) of results
fell within Zone A and the remaining 2 results fell in Zone B of
the Parkes-Consensus Error Grid.

Conclusion: In this study, the CONTOUR TS BGMS dem-
onstrated accuracy, meeting ISO 15197:2013 Section 6.3 accu-
racy criteria.

Table 1. Summary of BGMS Accuracy Results

Number of meter results within specified error limits.
£5mgldL £10 mg/dL £15 mg/dL
(0.28 mmol/L) (0.56 mmoiiL) (0.83 mmolL)

Test strip lot or 5%’ or +10%' or £15%'
Lot1 200 116 (58.0%) 185 (92.5%) 194 (97.0%)
Lot2 200 123 (61.5%) 175 (87.5%) 194 (97.0%)
Lot3 200 135 (67.5%) 184 (92.0%) 198 (99.0%)
Combined 600 374 (62.3%) 544 (80.7%) 586 (97.7%)

BGMS, 5100d gucose monitonng system.

For glucose values <100 mg/dL (5.55 mmol/L).
"For glucose values =100 mgldL (5.55 mmoliL).
IS0 15197:2013 Seclion 6.3 accuracy criteria.
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ACCURACY EVALUATION OF THE CONTOUR
BLOOD GLUCOSE MONITORING SYSTEM
WITH AN UPDATED METER ALGORITHM

B. Harrison!, D.A. Simmons’, M.E. Warchal-Windham'
'Bayer HealthCare LLC, Diabetes Care, Whippany NJ, USA
Background: This study evaluated the accuracy of an updated

CONTOUR blood glucose monitoring system (BGMS) con-
taining an updated meter algorithm and using currently available
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Table 1. Summary of BGMS Accuracy Results

Number of meter results within specified error limits
mgidL _ 10 mg/dL _ 15 mgidL
(0.28 mmol/L) (0.56 mmol/L) (0.83 mmoliL)*

Test strip lot N or £5%' or £10%' or 215%*
Lot1 200 139 (69.5%) 186 (93.0%) 197 (96.5%)
Lot2 200 126 (63.0%) 187 (93.5%) 198 (99.0%)
Lot3 200 125 (62.5%) 180 (90.0%) 197 (98.5%)
Combined 600 390 (65.0%) 553 (92.2%) 592 (98.7%)

BGMS, blood glucose moniloring syslem.

For glucose values <100 mg/dL (5.55 mmol/L).
TFor glucose values =100 mgidL (5.55 mmoliL).
IS0 15197:2013 Section 6.3 accuracy criteria.

CONTOUR test strips, as assessed per ISO 15197:2013 Section
6.3 accuracy criteria.

Methods: Fingertip capillary blood samples from 100 sub-
jects were evaluated using 3 CONTOUR test strip lots, and each
sample was tested in duplicate (N=600). Samples were also
tested in parallel on a YSI 2300 STAT Plus glucose analyzer to
obtain reference values for comparison. Accuracy was assessed
based on ISO 15197:2013 Section 6.3 accuracy criteria, which
are as follows: >295% of results for each test strip lot shall fall
within £ 15 mg/dL [0.83 mmol/L] or£15% of reference at YSI
glucose concentrations.

Results: All 3 test strip lots met ISO 15197:2013 section
6.3 accuracy criteria, with 98.5% (197/200), 99.0% (198/200),
and 98.5% (197/200) of results falling within*15mg/dL
(0.83 mmol/L) or+ 15% of the YSI reference for test strip lots 1,
2, and 3, respectively (Table 1). Furthermore, Parkes-Consensus
Error Grid analysis showed that 99.8% (599/600) of results were
within Zone A, with the remaining result in Zone B.

Conclusion: Study findings showed that the accuracy of the
CONTOUR BGMS met ISO 15197:2013 Section 6.3 accuracy
criteria.
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EVALUATION OF THE IMPACT OF CGM
ANALYTICAL PERFORMANCE DIFFERENCES
ON RELEVANT CLINICAL OUTCOMES

BY SIMULATION TESTING

R. Hinzmann!, E. Campos—NanezZ, S. Riddle?, G. Kongablez,
M. Breton®’, M.A. Schweitzer!

'Global Medical & Scientific Affairs, Roche Diagnostics
GmbH, Mannheim, Germany

2N/A, The Epsilon Group, Charlottesville, USA

Center for Diabetes Technology, University of Virginia,
Charlottesville, USA

Background: This in-silico study simulates the impact of the
analytical performance of real-time continuous glucose moni-
toring (CGM) systems on clinical outcomes under various con-
ditions similar to daily life.

Materials and methods: A Roche Diagnostics prototype
CGM-sensor has already demonstrated improved accuracy in a
small clinical study. Here we compare the sensor with two
competitor sensors in an in-silico environment of 100 virtual
type-1-diabetic (T1DM) patients, using the University of Virgi-
nia/Padova T1DM Metabolic Simulator to examine performance
under conditions difficult to study clinically. All three sensors
were simulated under optimal glucose control (1), hyperglyce-
mia (2), overbolus-induced hypoglycemia (3), exercise (4), in-
sulin stacking and mistimed dosing (5), nocturnal hypoglycemia
(6), and rapid BG fluctuations (7).
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Results: Lowest average mean absolute relative difference
(MARD) and precision absolute relative difference (PARD)
were obtained from 5000 simulation runs. Lowest average
MARD /PARD in (1) were 6.8% / 6.7% (Roche), 12.3% / 14.8%
(CGM1), and 8.4% / 8.6% (CGM2). In (2) MARD / PARD were
8.6% / 7.1% (Roche), 18.5% /20.5% (CGM1), and 9.8% / 8.8%
(CGM2). In (3) MARD was 8.9% (Roche), 35.0% (CGM1),
and 13.4% (CGM2). The probability of missing hypoglycemia
<70mg/dL (<55mg/dL) was 0.087 (0.076) (Roche), 0.428
(0.627) (CGM1), and 0.135 (0.157) (CGM2). Average delays in
hypoglycemia (<70mg/dL) detection were 1.4min (Roche),
24.6 min (CGM1), and 8.6 min (CGM2).

Conclusion: In this study the Roche prototype sensor showed
superior analytical performance across all glycemic ranges of the
simulated scenarios, was fastest to detect hypoglycemia and had
the lowest probability of missing an event.
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THE EFFECT OF CONTINUOUS GLUCOSE
MEASUREMENT ON HBA1C IN ADOLESCENTS
WITH TYPE 1 DIABETES TREATED WITH MULTIPLE
DAILY INJECTIONS AND WHO DO NOT MEASURE
BLOOD GLUCOSE

E. Hommel!, M. Wittrup!, M. Ridderstrdle’, L. Jelstrup’,
L. Vinther!

]Diabetes, Steno Diabetes Center, Gentofte, Denmark

Aim: The effect of continuous glucose mesurement (CGM) on
HbA Ic in adolescents with type 1 diabetes treated with multiple
daily injections who do not measure blood glucose in a ran-
domised pilot study.

Material and Methods: Fourteen young patients with T1D
and with HbAlc > 64 mmol/mol were randomized to CGM
(n=8) or control (n=6). Age was 20.6+1.8 vs 20.5+ 1.4 years
and diabetes duration 8.8 +£2.9 vs 6.7+4.1 years, respectively.
Patients were seen every month for 5 months. The patients who
were randomised to active sensor group were asked to use the
sensor 4 X 3 weeks and the control group were asked to use the
sensor 2 X 3 weeks. Soft sensor combined with Guardian was
used and the patients were told to calibrate the sensor 3 times a
day. All data are mean £ SD and non-parametric tests were per-
formed.

Results: HbAlc was significantly reduced in the active group
(baseline vs 5 months) 88+ 14 vs 77+ 13 mmol/mol (p=0.01)
but not in the control group; 83 =14 vs 82+ 20 (p=ns). The delta
HbAlc was significantly greater in the active sensor group
11£4.7 vs 0.8 £7.3 mmol/mol (p<0.01).

Conclusion: This pilot study showed that CGM can reduce
HbAlc significantly in young patients with T1D treated with
MDI and who do not measure blood glucose prior to the study.
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CLINICAL USEFULNESS OF CONTINUOUS GLUCOSE
MONITORING IN HYPOGLYCEMIA DETECTION

J. Moreno-Fernandez!, J.A. Garcia-Seco!, F. Garcia-Seco’,
M. Lozano-Serrano’, A.M. Seco’, C. Lozano!, M. Aguirre’

!Endocrinology and Nutrition, Ciudad Real University
Hospital, Ciudad Real, Spain
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Introduction and objectives: retrospective continuous glu-
cose monitoring (RCGM) is a diagnostic tool to assess the fre-
quency of hypoglycemia, unawareness hypoglycemia (UH) and
nocturnal hypoglycemia (NH). Our objective was to analyse UH
and NH through RCGM on type 1 Diabetes (DM1) patients.

Material and Methods: Prospective descriptive study of
RCGM conducted on DM1 patients. We consider frequent hy-
poglycemia (FH) as > 10% of glycemic values <70 mg/dL, and
nocturnal hypoglycemia (NH) when it occurred from 00 to 06
am. RCGM were performed through CGMS-Gold (Medtronic
Inc®, 1L, EEUU). Statistical analysis was carried out with SPSS v
15.0 software (IBM Inc®, IL, EEUU).

Results: we analysed results from 70 RCGM with an average
of 1423.8 +244.2 values of glycemia per patient. Frequency of
hypoglycemic events: total 0.45+0.48/day, UH 5.2t4.7/total
(1.8+2.1/d were also NH), severe hypoglycemia 2.1+2.4/
month. FH patients (37.1%) presented higher glycemic vari-
ability (GV), defined as greater between-day SD (57.5% 8.1 mg/
dL vs 70.3+20.6 mg/dL) and variation coefficient (VC) (0.31 +
0.39 vs 0.46+0.15). Patients with severe hypoglycemia showed a
higher frequency of UH compared with those who do notice
symptoms (1.0+0.0 vs 0.13£0.34, p=0.045). We did not found
NH risk factors.

Conclusions: Our results revealed a high rate of FH, UH or
severe hypoglycemia. Severe hypoglycemia incidence was
higher among UH patients. Patients with FH had greater gly-
cemic variability.
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GLUCOSENSE: PHOTONIC CHIP BASED
NON-INVASIVE GLUCOSE MONITOR

T. Kakkar!, B. Richards’, A. Jha', S. Saha?, R. Ajjan?,
P. Grant?, G. Jose!

School of Chemical and Process Engineering, Institute for
Materials Research, Leeds, United Kingdom

2Faculty of Medicine, Leeds Institute for Cardiovascular and
Metabolic Medicine, Leeds, United Kingdom

Current cutting edge invasive glucose sensing technologies
offer personalized care, however the need for frequent testing
combined with the development of tender sampling sites limit
their use. We have fabricated a novel non-invasive glucose
sensor that relies on an indigenously developed photonic chip. It
emits fluorescence in near infrared region (NIR) which specifi-
cally interacts with glucose present in the blood. This photonic
chip is manufactured with implantation of fluorescent ions in-
to silica glass using a pulsed laser plasma implantation method.
The measurement is based on the variation of NIR photolu-
minescence lifetime of the photonic chip via macroscopic elec-
tromagnetic interactions with the skin. This new approach gives a
direct real time glucose measurement with high signal to noise
ratio. We have tested the device in a pilot clinical study of 12
patients with Type 1 diabetes by measuring glucose in the range
of 50 to 400 mg/dl. Ethics approval was obtained from NHS, UK
to conduct the clinical trials. The glucose values were measured
every 10mins from the GlucoSense and continuous glucose
monitor. Blood glucose values were obtained every hour from
handheld glucose monitor. Total 192 data points, 1.008 data were
obtained in comparison with glucose handheld meter and con-
tinuous glucose monitor respectively. Clarke error grid analysis
demonstrates more than 95% clinical acceptability (figure 1)
with finger prick measurement and 92% clinical acceptability
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Figure 1 Clarke error grid analysis showing the correlation between
GlucoSense compared with reference glucose handheld monitor.

with continuous glucose meter. Next product development phase
is underway.
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RAMADAN FASTING IN ADOLESCENTS WITH TYPE 1
DIABETES, CGM STUDY

W. Kaplan!, B. Afandi’, S. Hadi', N. Al Hassani’,
S. El Khamdi', L. Majd', S. Roubi’

!PEDIATRIC, Tawam Hospital in affiliation with Johns
Hopkins medicine, Al-Ain, United Arab Emirates

Background: Due to the scantiness of data about the effect of
fasting on glucose profile in type 1 diabetes (T1DM) children and
adolescents, healthcare providers have been giving conflicting
recommendations regarding safety of fasting in this group of
patients.

This study was done to monitor glucose profile in fasting
children and adolescents with T1DM by using CGM.

Method: Children and adolescents with type 1 diabetes who
intended to fast Ramadan, 2013 were asked to wear the CGM for
a minimum of 3 days, and to report episodes of severe hypo-
glycemia (required help of others), DKA, or ER visits. Insulin
regimens were adjusted according to the eating pattern in Ram-
adan. 24 h BG averages, duration of hypoglycemia and hyper-
glycemia were extracted from the CGM downloads.

Result: 21 patients were enrolled, age (meantSD) 155
years, duration of diabetes 6+ 3 years, and HbAIC 8.6+1%. 18
patients were on CSII, and 3 on MDL

All subjects could fast 15 or more days. There was no reported
episodes of severe hypoglycemia, DKA or ER visit throughout
the whole month for any of the subjects.

24h average BG was 182417 mg/dL. Hypoglycemia and
hyperglycemia were encountered in 14% and 10% of the CGM
time, respectively.
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Conclusion: The majority of children and adolescents with
type 1 DM could fast safely during Ramadan. There were no
episodes of DKA or severe hypoglycemia despite evident BG
fluctuation. Proper insulin regimen should be established to
minimize BG fluctuation during day time fasting and night time
eating.
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FUNDAMENTAL DIFFERENCES IN GLUCOSE
STABILITY IN PATIENTS ON INSULIN COMPARED
TO DIET/METFORMIN TREATED PATIENTS DURING
RAMADAN FASTING: INSIGHTS FROM POINCARE
PLOT

N. Lessan’, I. Saadane’, M. Barakat’

]Research, Imperial College Diabetes Centre, Abu Dhabi,
United Arab Emirates

Introduction: The Poincaré plot (PCP) is a valuable tool for
describing glucose variability from continuous glucose mon-
itoring (CGM). We used this plot to study the temporal glu-
cose variability derived from CGM in patients fasting during
Ramadan.

Methods: Fifteen patients with diabetes (8 on insulin; 7 on
metformin or diet alone) had CGM performed before and
during Ramadan fasting. PCPs were constructed with a fixed
At value of 30 minutes. A comparison of the two groups was
made.

Results: Different patterns in PCP were seen in the diet/
metformin v insulin groups (figure 1). Diet/metformin group
showed a more concentrated plot with less scatter and greater
stability which changed little during Ramadan fasting. In contrast,
in the insulin treated group greater scatter was seen which was
exaggerated during the Ramadan fast.

Continuous Glucose Monitoring Poincaré plots
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Conclusion: We have used PCP for the first time in order to
assess changes in glucose stability in the context of Ramadan
fasting. PCP may provide a graphical method of quantifying risk
in different medication groups in this context.
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A GOLD NANOPARTICLES-ENHANCED
ELECTROCHEMICAL SENSOR IN MICROFUIDICS
FOR CONTINUOUS GLUCOSE MONITORING

D. Li’

'Department of Precision Instrument, Tianjin Univeristy,
Tianjin, China

Continuous glucose monitoring of transdermally extracted
interstitial fluid in subcutaneous tissue allows timely detection
and correction of abnormal blood glucose excursions. Recently,
MEMS technology has been used to produce miniaturized de-
vices for transdermal interstitial fluid extraction and glucose
sensing. For the volume of interstitial fluid transdermally ex-
tracted is small, it is necessary to dilute the interstitial fluid for
convenient collection. After dilution, the glucose concentration
of the interstitial fluid decreases significantly. To measure the
concentration accurately, a glucose sensor with high resolution
is needed. At the same time, the volume of the diluted inter-
stitial fluid transdermally extracted is very small, it is crucial to
integrate the transdermal interstitial fluid extraction with the
glucose sensor in a single device. Here we address these limi-
tations by integrating interstitial fluid transdermal extraction
microfluidics and gold nanopaticles-enhanced electrochemical
glucose sensor in a single lab-on-a-chip system. The micro-
fluidic system for interstitial fluid transdermal extraction is
fabricated from five PDMS layers using micromolding tech-
niques. A three-electrode enzymatic glucose sensor consists of
an Au working electrode, an Ag/AgCl reference electrode, an
Au counter electrode, whose working electrode is decorated
with gold nanoparticles by electrodeposit to enhance the elec-
tron transfer rate. And then glucose oxidase is immobilized on
the surface of the working electrode to catalyze glucose spe-
cifically. The glucose sensor, which is fabricated on the glass, is
bonded with the interstitial fluid extraction system. The single-
chip device can potentially enable automated, accurate, and
continuous monitoring of subcutaneous interstitial fluid glucose
concentrations for clinical application.
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A CLINICAL TRIAL OF THE ACCURACY AND
TREATMENT EXPERIENCE OF THE DEXCOM G4
SENSOR AND ENLITE SENSOR TESTED
SIMULTANEOUSLY IN AMBULATORY PATIENTS
WITH TYPE 1 DIABETES

V. Matuleviciene, J. Josephz, M. Andelin’, I.B. Hirsch?,
S. Attvall’, S. Dahlgvist®, D. Klonoff’, B. Haraldsson’, M. Lind’

'Department of Molecular and Clinical Medicine, Institute of
Medicine University of Gothenburg, Gothenburg, Sweden
’Department of Anesthesiology, Jefferson Medical College of
Thomas Jefferson University, Philadelphia, USA
*Department of Medicine, NU-Hospital Organization,
Uddevalla, Sweden
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*Division of Metabolism Endocrinology and Nutrition,
University of Washington, Seattle, USA

>Department of Medicine, University of California, San
Francisco, USA

Background: Continuous glucose monitoring (CGM) is a tool
widely used in the treatment of patients with type 1 diabetes. The
purpose of the current study was to evaluate whether accuracy
and patient treatment satisfaction differ between the Enlite™
(Medtronic MiniMed, Inc., Northridge, CA) and Dexcom® (San
Diego, CA) G4 PLATNIUM CGM sensors.

Subjects and Methods: Thirty-eight ambulatory patients with
type 1 diabetes used the Dexcom G4 and Enlite sensors simul-
taneously for 4-6 days. Patients measured capillary glucose
levels with a HemoCue® (Angelholm, Sweden) system 610
times a day. In addition, two inpatient studies were performed
between Days 1-3 and 4-6. This study was performed inde-
pendently from manufacturers of CGM systems. All end points
were predefined and registered on ClinicalTrials.gov with other
trial information.

Results: MARD in blood glucose for the Dexcom G4 was
significantly lower (13.9%) than for the Enlite sensor (17.8%)
(P<0.0001). The corresponding MARDs for Days 1-3 were
15.0% versus 19.4% (P=0.0027) and 13.6% versus 15.9%
(P=0.026) for Days 4-6. For glucose levels in the hypoglycemic
range, the MARD for the Dexcom G4 was 20.0% compared with
34.7% for the Enlite (P=0.0041). On a visual analog scale, pa-
tients rated the Dexcom G4 more favorably than the Enlite in 12
out of the 13 user experience questions.

Conclusions: The Dexcom G4 sensor was associated with
greater overall accuracy than the Enlite sensor. Patients reported
a significantly more positive experience using the Dexcom G4
than the Enlite.
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VALUE OF IMPROVED ACCURACY
FOR SELF-MONITORING OF BLOOD
GLUCOSE DEVICES

R. McQueen’!, M. Breton?, M. Ott?, J. Campbell’

ISkaggs School of Pharmacy and Pharmaceutical Sciences,
University of Colorado, Aurora, USA

2Center for Diabetes Technology Research, University of
Virginia Health System, Charlottesville, USA

3Medical Devices, Bayer HealthCare DC, Leverkusen,
Germany

Objective: To simulate and compare the clinical and eco-
nomic outcomes of self-monitoring of blood glucose (SMBG)
devices along ranges of accuracy and strip price.

Methods: We programmed a long-term type 1 diabetes nat-
ural history and treatment cost-effectiveness model. In phase
one, using In Silico modeling validated by the Food and Drug
Administration, we associated changes in accuracy error rates of
SMBG devices to changes in HbAlc and severe hypoglycemia
rates requiring an inpatient stay. In phase two, using Markov
cohort simulation modeling, we estimated lifetime clinical and
Canadian payer perspective economic outcomes. The primary
comparison was a SMBG device with strip price $0.73 Canadian
dollars (CAD) with accuracy error rate of 10% versus a SMBG
device with strip price $0.60 CAD with accuracy error rate of
15%. Additional scenarios compared 10% accuracy error rate
versus 20%. Outputs for the average patient, discounted at 3%
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Table 1. Lifetime Results (2014 Canadian Dollars)
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Costs

Incremental Cost

Scenario 1: % Error associated with HbA1c but NOT directly associated with severe hypoglycemic events requiring inpatient stay *°

SMBG Device with 10% Error, .73 per strip
SMBG Device with 15% Error, .60 per strip

$115,600
5113,800

Severe lycemic
QALYs ) :YPOt:dY I Effectiveness Ratio
e (cost per QALY)
115 29.7 -
11.3 29.6 513,400

Scenario 2: % Error associated with HbAlc AND directly associated with severe hypoglycemic events requiring inpatient stay a3

SMBG Device with 10% Error, .73 per strip $106,200
SMBG Device with 15% Error, .60 per strip 5113,800

24.9 -
29.6

115

113 Dominated®

a HbAlcwas increased from a baseline of 7.6% (assuming no error)

b Changes in HbAlc and hypoglycemic events derived from in silico modeling results from Breton et al. 2010 JDST
¢ SMBG device with 10% error is less costly and more effective than SMBG device with 15% error
d The same severe hypoglycemic risk was applied to both arms, however events are not the same in scenario 1 because of the added survival of a

cohort with improved HbAlc

per annum, were severe hypoglycemic events requiring an
inpatient stay, quality-adjusted life years (QALYs), costs, and
incremental cost-effectiveness ratios (ICERs).

Results: Assuming the benefits translate into HbAlc im-
provements only, the ICER with accuracy error rate of 10%
versus 15% including was $13,400 CAD per QALY. Assuming
the benefits translate into HbAlc improvements and reduced
severe hypoglycemic events requiring an inpatient stay, an
SMBG device with accuracy error rate of 10% dominates an
SMBG device with accuracy error rate of 15% (Table 1).

Conclusions: Improved accuracy of SMBG, even at higher
strip prices, ranges from cost savings to good value for the ad-
ditional health gained.
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THE FLUCTUATION IN BLOOD SUGAR AND BLOOD
PRESSURE OF INSULIN-DEPENDENT DIABETIC
PATIENTS WITH CHRONIC KIDNEY DISEASE

H. Minakuchi’, I. Takei®, S. Wakino!, K. Hayashi', H. Itoh’

! Internal medicine, Keio University, Tokyo, Japan
2Internal medicine, Ichikawa hospital of Tokyo dental college,
Tokyo, Japan

Among type 2 diabetics patients with CKD(chronic kidney
disease), we observed different fluctuational patterns of blood
sugar between CKD patients and non-CKD patients. On the other
hand, non-dipper type blood pressure change is the risk of organ
damagements and mortality. We performed cross-sectional study
to elucidate the characteristic of the fluctuation of blood glucose
and blood pressure at insulin-treated diabetic patients with
chronic kidney disease. From March 2011 to April 2013, at the
Ichikawa Hospital of Tokyo Dental College, we recruited 20
outpatients. All participants are insulin-treated type 2 diabetes
with CKD. We collected serum samples, urine samples for
several hormone measurements, and performed CGMS(Contin-
uous glucose measurement system), ABPM (ambulatory blood
pressure monitoring), brain computed tomography, carotid artery
thickness, ankle brachial index, PWV, CVR-R, and analyzed
these data statistically. Among all 20 participants, hypoglyce-
mia was detected in blood glucose 70 mg/dl by CGMS of 9
participants (45.0%). The event of hypoglycemia was recognized
lower eGFR (29.8+6.2ml/min:41.3£8.5ml/min, P<0.05),
lower HbAlc (6.441+0.57%:7.5310.49%), higher PWV (1858 *

97.3 cm/s:1665+109.2 cm/s), higher serum glucagon (194.2 +
34.8 pg/ml:117.0£37.1 pg/ml), higher free cortisol of urine (53.8 *
12.8 ug/day:34.8£7.1 pg/day), and higher metanephrin of urine
(0.162£0.031 mg/day:0.076 £ 0.029 mg/day). Non-dipper type
blood pressure change in ABPM were detected 8 among 9 pra-
ticipants with hypoglycemia (88.9%), 4 among 11 participants
(36.4%) without hypoglycemia. Multiplex logistic-regression
analysis revealed that the event of hypoglycemia is the inde-
pendent factor of non-dipper type blood pressure change. Among
insulin-treated type 2 diabetic patients with CKD, the events of
hypoglycemia were frequently detected, and can associate with
the organ derangements through the medium of non-dipper type
blood pressure change.
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VARIABILITY OF GLYCAEMIA IN CHILDREN
WITH TYPE 1 DIABETES MELLITUS,

WHO HAVE AN OPTIMAL LEVEL OF
GLYCOSYLATED HEMOGLOBIN

G. Okminyan', L. Samsonova?, E. Kiseleva®, E. Evsukova’,
1. Kolomina’, O. Latyshevl, E. Kasatkina?

! Children endocrinology, Tushino City Children’s Hospital,
Moscow, Russia

2Children endocrinology, Russian Medical Academy

of Postgraduate Education Studies, Moscow, Russia

Aim: to analyses the variability of glycaemia in children with
type 1 diabetes mellitus (T1DM), who have an optimal com-
pensation on the level of glycosylated hemoglobin (HbA1C).

Materials and methods: the analysis was made among 9
patients with TIDM (average age 10.44+4.4 years; average
level of HbA1C 6.8 £0.69%) on continuous glucose monitoring
system (CGMs, on average 999 + 62.19 measurement). We have
set values from 3.9 to 10.0 mmol/l as our target values of gly-
caemia. Variability of glycaemia was estimated by the standard
deviation (SD) from the mean glycaemia for the entire period of
the CGMS. Variability was considered optimal if 3SD was less
than the mean glycaemia. Satisfactory if 2SD was less than the
mean glycaemia. High if 2SD was more than the mean glycae-
mia.

Results: two out of nine children with T1DM with an average
level of glycaemia 7.91+0.6 mmol/l (7.4; 8.5 mmol/l) mean
SD was 4.25+0.25 (4; 4.5), indicating a high variability of
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glycaemia. However 36% of measurements outside of target
values of glycaemia (hyperglycemia 25%; hypoglycemia 11%).

Among the four patients average glycaemia was 6.2 £
0.69 mmol/l (5.1; 5.2; 6.4; 8.1) average SD was 2.55+0.37
(1.9; 2.0; 2.8; 3.5), reflecting the satisfactory rate of glycaemia.
However 30.7% of glycaemia were outside the target values
(hyperglycemia -10%j; hypoglycemia -20.7%).

Only three patients, the average level of glycaemia was
7.23£0.58 mmol (6.6; 7.3; 8.4), the mean SD was 1.66£0.2 (1.3;
1.7; 2.0) that testified to an optimum of variability of glycaemia.
Only 7.7% of measurements exceed the target limits of glycae-
mia (hyperglycemia - 6, 1%; hypoglycemia - 1.6%).

Conclusion: research has shown that the glycosylated he-
moglobin target values in some patients with TIDM, can be
obtained as a result of the high variability of glycaemia, which
today is recognized as a risk factor for vascular complications.

193

PROJECTION OF HEALTH ECONOMIC BENEFITS
OF SENSOR-AUGMENTED PUMP (SAP) VERSUS
PUMP THERAPY ALONE (CSII) IN AN
UNCONTROLLED T1DM IN FRANCE

A. Penfornis!, Y. Reznik?, V. Payer’, F. Debroucker’,
S. de Portu?, M. Cucherat’, S. Roze®

!Department of Diabetes & Endocrinology, Sud-Francilien
Hospital Center, Corbeil-Essonnes, France

2Department of Endocrinology, Cote de Nacre University
Hospital Center, Caen, France

3Department of Health Economics & Reimbursement,
Medtronic France S.A.S., Boulogne-Billancourt, France
YHealth Economics & Outcomes Research, Metronic
International Trading Sarl, Tolochenaz, Switzerland

SUMR CNRS 5558, Laennec Faculty of Medicine, Lyon, France
SHealth Economics & Outcomes Research, Heva Heor Sarl,
Lyon, France

Aims: Main objective of this study was to estimate health-
economic impact of Sensor-Augmented Pump (SAP) compared
to pump therapy alone (CSII) in an uncontrolled Type 1 Diabetes
population (T1DM) in France.

Methods: Core Diabetes Model was used to project incidence
of diabetes-related complications over a lifetime horizon, based
on a recently performed meta-analysis comparing SAP versus

Table 1: Cohort & Intervention Characteristics Used
Mean baseline age 36 years
Proportion of male 53%
Diabetes duration 17 years
Mean baseline HbAlc 9%
HbAlcreduction SAP -0.88%
HbA1c reduction CSII -0.47%
AHbA1creduction SAP-CSII -0.41%
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CSII. The meta-analysis was done on a cohort of TIDM using
exclusively Medtronic devices with at least 70% use of SAP. The
cohort and intervention characteristics used are presented in table
1. The quality of life was adjusted for a reduced fear of hy-
poglycaemic event in SAP arm. Sensitivity analyses were carried
out on several key parameters.

Results: Improvement in discounted Quality Adjusted Life
Year (QALY) was 1.27 year in favour of SAP. Undiscounted life
expectancy was increased by 1 year for SAP versus CSII. In-
cremental Cost-Effectiveness Ratio (ICER) was 27,796€ per
QALY gained. Additional SAP related costs were partially offset
by the savings due to the reduction in diabetes related compli-
cations and the lower frequency of SMBG tests. Remaining extra
annual costs for SAP were 1,258€ per patient. When indirect
costs were considered, the ICER was reduced to 23,300€ per
QALY.

Conclusion: Using a well-accepted simulation model in an
uncontrolled TIDM, projection of improvement in HbAlc of
SAP versus CSII translated into cost-effective ratio, generally
considered as very good value for money in France. Extensive
sensitivity analysis on key drivers confirmed the robustness of
results under a wide range of assumptions.
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RETROSPECTIVE VS REAL-TIME CONTINUOUS
GLUCOSE MONITORING IN TYPE 1 DIABETES:
WHICH IS BETTER?

G. Petrovski', M. Zivkovic!

ICenter for insulin pump, University Clinic of Endocrinology,
Skopje, Macedonia

Background and Aim: The aim of the study is to evaluate the
glycemic outcomes of two different Real-Time (RT) and Ret-
rospective Continuous Glucose Monitoring (CGM) systems in
patients with type 1.

Materials and Methods: A total number of 94 patients with
type 1 diabetes on insulin pump (45%) or multiple daily injec-
tions (55%) with HbAlc > 7.5% were randomized in two
groups:

RT CGM group, 48 patients using real-time CGM (Med-
tronic Veo for pump Users and Guardian RT with Minilink and
Enlite sensor, Medtronic, Northridge, CA), where patients could
see the glucose value and respond adequately and

Retrospective CGM group, 46 patients using retrospective
CGM (Ipro2 with Enlite sensor, Medtronic, Northridge, CA),
where patients could not see the glucose value (blinded CGM).

Patients from both groups used the CGM device for 7 days.
After each session, data was downloaded using specific software
(Carelink Pro and Carelink Ipro, Medtronic, Northridge, CA) and
specific instructions in basal and bolus insulin, education on
food, physical activity and hypoglycemia/hyperglycemia were
given to the patients. HbAlc was obtained before and three
months after the study.

Results: Both groups significantly improved glucose control
(HbAlc) from 7.9+0.9% to 7.5+0.6% in RT group and from
7.9+1.1% to 7.5 £0.8% in retrospective group, but there was no
significant difference between both groups at the end of the
study. Patients prefer retrospective CGM.

Conclusions: Both RT and retrospective CGM can improve
glucose control in type 1 diabetics Further investigation on larger
groups should be performed to confirm our findings.
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3RD GENERATION BIOSENSOR TECHNOLOGY
FOR CONTINUOUS GLUCOSE MONITORING
SYSTEMS

A. Pinczewska'!, A. Felice?, W. Harreither?, R. Kittl?,
C.H. Sygmund?, R. Ludwig?

'Research and Development, DirectSens GmbH,
Kolsterneuburg, Austria
2Co-founder, DirectSens GmbH, Kolsterneuburg, Austria

DirectSens GmbH developed a novel sensor technology for
continuous glucose monitoring systems based on unique prop-
erties of the enzyme cellulose dehydrogenase (CDH). Intense
studies lead us to design a 31 generation sensor technology
where the amperometric glucose response is fully governed by
direct electrons transfer between the electrode surface and im-
mobilised CDH (Patent PCT/EP 2010/052488). The main ad-
vantage of our sensing system is its high performance without the
presence of mediators or nano-structures in the sensor matrix.
The sensor showed a high response towards glucose at very low
operating potential of —0.1V vs. the silver/silver chloride ref-
erence electrode. As a result, signals from common interferences
including ascorbic acid and acetaminophen were minimised to a
range of 0-10% without employing selective polymer coating
(Felice et al., 2013). The sensing technology proved to work
effectively at different electrode materials, including gold and
different types of carbon and thus shows great potential for
in vitro and in vivo applications.

Currently, our focus is to tune the sensors properties by che-
mical modification of the sensor matrix in order to achieve
a broad linear range, high sensitivity and operating stability
to meet the requirements of CGM systems. Progress of the
DirectSens technology will be presented and discussed in respect
to its impact for commercial systems.

Felice, A.K.G., Sygmund, C., Harreither, W., Kittl, R., Gor-
ton, L., and Ludwig, R. (2013). Substrate specificity and inter-
ferences of a direct-electron-transfer-based glucose biosensor. J.
Diabetes Sci. Technol. 7, 669-677.

Glucose
conversion

ELECTRODE
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EVALUATING CLINICAL ACCURACY OF FOUR
BLOOD GLUCOSE MONITORING SYSTEMS USING
SURVEILLANCE ERROR GRIDS

S. Pleus’, M. Link!, A. Baumstark’, C. Haug', G. Freckmann'

!Institut fiir Diabetes-Technolgie Forschungs- und
Entwicklungsgesellschaft mbH, Ulm, Germany
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Background: Recently, the surveillance error grid (SEG) has
been proposed for the assessment of a blood glucose monitoring
system’s (BGMS) clinical accuracy. It was suggested that at least
96.8% of results should fall in the ‘no risk’ range for the BGMS
to be considered clinically accurate. In ISO 15197:2013, clinical
accuracy is assessed in the consensus error grid (CEG), where
99% of results have to fall within clinically acceptable zones A
and B. In this retrospective analysis, clinical accuracy of four
BGMS was assessed by SEG and compared to earlier results of a
system accuracy assessment applying ISO 15197 accuracy limits.

Methods: Data were obtained in a study in which system
accuracy was assessed following ISO 15197. Detailed study
procedures and system accuracy results of that study were pre-
viously presented. Clinical accuracy was assessed by SEG and
interpreted in relation to the corresponding earlier results.

Results: Averaged over three test strip lots each, the four
BGMS showed 100%, 99.3%, 97.2% and 93.5% of results within
ISO 15197:2013 accuracy limits. 100%, 100%, 100% and 99.8%
of results were found within CEG zones A and B, respectively. In
the SEG analysis, these BGMS showed 99.7%, 98.3%, 97.0%
and 96.3% in the ‘no risk’ range.

Conclusions: The newly suggested SEG cutoffs are more
restrictive than the previously established CEG criterion of ISO
15197:2013. For the four BGMS, sufficient clinical accuracy
coincided with sufficient analytical accuracy. Further compara-
tive analyses are necessary to provide more insight into the
agreement of SEG and ISO 15197 results.
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EVALUATION OF GLYCEMIC CONTROL PROFILE IN
TYPE 1 DIABETIC PATIENTS USING CONTINUOUS
GLUCOSE MONITORING

A. Ramalho', L. Gomes', V. Almeida’, A. Vinhaes', E. Netto®

'Endocrinology, Universidade Federal da Bahia/Faculdade de
Medicina da Bahia, Salvador, Brazil

2Infectious Diseases Research Laboratory, Universidade
Federal da Bahia/Faculdade de Medicina da Bahia, Salvador,
Brazil

Introduction: Despite the importance of glycated hemoglo-
bin (A1C) levels, it is necessary to evaluate glycemic profile and
variability in type 1 diabetic patients in order to provide better
control. For this purpose, continuous glucose monitoring system
(CGMYS) is a useful tool.

Methods: Twenty three patients with diabetes type 1 were
recruited to CGMS to investigate hypoglycemia or high AIC.
CGMS was applied for a median period of 4.8 days in their daily
routine. The following parameters were analyzed: glycemic
media, variability, area under curve of blood glucose above
180 mg/dL (AUC > 180) and also below 70 mg/dL (AUC <70),
duration of nocturnal (0—6 hs) and daily hypoglycemia (60 hs).

Results: These type 1 diabetic patients have high socioeco-
nomic level with mean age of 32.9+14.2 years, female/male
ratio of 1.8 and 16.8 £ 11.3 years duration of diabetes; 60.8% use
insulin pump and 39.2% multiple analogs daily injections (MDI).
The mean Alc was 7.35% (6.1-8.8%), and mean glycemic levels
of 164.5+32.0 mg/dL, with 322.5+56.4 mg/dl (184-435 mg/dl)
variability during the period. The mean AUC > 180 was 24.8
(mg/dL/4.8 days) and AUC<70 0.52 (mg/dL/4.8 days). Re-
garding hypoglycemia, the mean duration of events in the period
was sixty six minutes/day and ninety minutes/night.
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System |

Degree of Risk_Absolute Value _Color [ Hypo.|# Hyper.| # Total| Hypo. % [Hyper. % Total %
None 0-0.5 527 | 47 | so8 | 87.83% | 7.83% | 99.67%
Slight, Lower >0.5- 1.0 2 0 2 | 033% | 0.00% | 0.33%
slight, Higher >1.0-15 0 0 0 | 0.00% | 0.00% | 0.00%
Moderate, Lower | >1.5-2.0 0 0 0 | 0.00% | 0.00% | 0.00%
Moderate, Higher| >2.0-2.5 0 0 0 | 0.00% | 0.00% | 0.00%
Great, Lower >2.5-3.0 0 0 0 | 0.00% [ 0.00% | 0.00%
Great, Higher >3.0-35 0 0 0 | 0.00% | 0.00% | 0.00%
Extreme >3.5 0 0 0 | 0.00% | 0.00% | 0.00%
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Conclusion: This study demonstrates that even type 1 diabetic
patients with high socioeconomic level and good Alc present
high variability and can stay hypoglycemic for long periods,
during days and nights. CGMS is a useful tool in these patients to
diagnose changes in glycemic profile independently of Alc.
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EASE OF USE AND COMFORT OF A NOVEL SENSOR
INSERTION DEVICE FOR CONTINUOUS GLUCOSE
MONITORING

E. Ramstetter!, B. Grziwa', M. Krichbaum?, N. Hermanns?,
S. Frey!, M. Schoemaker'

'Roche Diabetes Care, Roche Diagnostics GmbH, Mannheim,
Germany

2Forschungsinstitut Diabetes-Akademie Bad Mergentheim,
FIDAM GmbH, Bad Mergentheim, Germany

Background: In continuous glucose monitoring (CGM) the
accurate positioning of the sensor in the subcutaneous tissue is a
prerequisite for adequate sensor performance. In this study a
novel insertion device was investigated with regard to success
and reliability of sensor insertion, ease-of-use of the device and
discomfort associated with the insertion procedure.

Methods: 50 people with diabetes inserted themselves two
sensors, one at the abdomen and a second at the hip/buttock. To
determine the insertion length, a sensor with a special scaling
was used. The study was approved by the Institutional Review
Board and subjects had signed written informed consent.

Results: The sensors were inserted successfully with an
insertion length >8 mm leading to a success rate of sensor
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insertion of 100%. Pain upon sensor insertion was reported to be
low (77.5%) or moderate (18.3%). In comparison to any of the
compared measures in diabetes treatment, the discomfort asso-
ciated with insertion was reported to be equal or less than finger
pricking (79.6%), insulin injection (77.6%) and applying other
CGM systems (83.3%). Regarding the handling of the insertion
device, 80% of the subjects assessed it very easy to use, and 98%
rated the operating steps easy to understand.

Conclusion: The novel CGM sensor insertion device can
provide people with diabetes a reliable and easy to perform
procedure for safe and successful sensor insertion with a mini-
mum of discomfort, also when compared to other CGM devices
and in comparison to other measures in diabetes treatment like
insulin administration or finger pricking.
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A NOVEL GLUCOSE MONITORING SYSTEM VERSUS
A CONVENTIONAL SMBG SYSTEM: TIME AND STEP
ANALYSIS

D. Rittmeyer!, C. Schmid!, C. Haug', G. Freckmann'

!Institut fiir Diabetes-Technolgie Forschungs- und
Entwicklungsgesellschaft mbH, Ulm, Germany

Background: Recently, a novel glucose monitoring system
(FreeStyle Libre) has been developed consisting of a sensor
which is inserted on the back of the upper arm for up to 14 days
and a portable reading device which can wirelessly scan and
display sensor glucose values. Each scan displays a real-time
glucose result along with an 8-hour history and a trend arrow.
The sensor is factory calibrated; thus, finger prick calibrations are
not required. In this investigation, the reduction of time and
handling effort required with the novel system to obtain a glucose
value was analyzed and compared with a conventional system for
self-monitoring of blood glucose (SMBG).

Methods: Steps required to scan and display a sensor glucose
value (FreeStyle Libre, Abbott Diabetes Care, Ltd., UK) were
counted and compared with steps required to perform a capillary
blood glucose (BG) measurement (FreeStyle Precision Neo,
Abbott Diabetes Care, Ltd., UK). In addition, the required time
was analyzed.

Results: The number of steps to scan and display a real-time
glucose result is reduced (decrease of 91%) when compared with
a capillary BG measurement. In addition, less time is required
(FreeStyle Libre: ~6 seconds; SMBG system: ~ 2 minutes).

Conclusion: The novel system does not require finger prick
calibrations and enables a fast scan and display of real-time
glucose values within a few seconds and with only a few han-
dling steps. A reduction of steps may also reduce potential
handling errors sources and enhance the adherence to frequent
glucose monitoring.

200

COMPENSATION OF OXYGEN PARTIAL PRESSURE
VARIATIONS DURING OPTICAL, ENZYMATIC
GLUCOSE SENSING IN ADIPOSE TISSUE

M. Rumpler!, M. Hajnsek?, I. Klimant?, F. Sinner!, T.R. Pieber’

'"HEALTH - Institute for Biomedicine and Health Sciences,
JOANNEUM RESEARCH Forschungsgesellschaft mbH, Graz,
Austria
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2Institute of Analytical Chemistry and Food Chemistry, Graz
University of Technology, Graz, Austria

’Department of Internal Medicine Division of Endocrinology
and Nuclear Medicine, Medical University of Graz, Graz,
Austria

Background: This single-port concept combines an optical,
enzymatic glucose measurement and an insulin delivery system,
placed at the same location in subcutaneous adipose tissue (AT).
Changes in oxygen partial pressure (pO2) among the AT influ-
ence the glucose determination and thus require pO2 measure-
ment in AT for mathematical correction of the measured glucose
values. The aim of this work was to assess the homogeneity of the
pO2 in AT and possible compensation of tissue pO2.

Methods: During in-vivo experiment in domestic pigs, the
blood pO2 level was changed between different steady state
plateaus. In between these plateaus, three different systems were
used to measure the tissue pO2. Fibersensors and microsensors
recorded tissue pO2 profiles over a distance of 21 mm. Six sta-
tionary needle based sensors, two sensor elements each, were
randomly placed over the abdominal area and recorded the tissue
pO2 over time. Fiber- and microsensors were read-out through
light guiding, the needlesensors were read-out transcutaneously
by a phase fluorimeter.

Results: All measured tissue pO2 values were comparable to
literature values. The medians of absolute differences between
two 2mm averaged pO2 profile values have a maximum inter
system deviation of 1.6 mmHg. The microsensor shows the
largest interquartile range of all used systems.

Conclusion: We were able to show that the tissue pO2 is very
variable among the cut-off canal (microsensor). An increased
sensing area (such as fiber- and needlesensors) would overcome
these heterogeneities, so that a mathematical correction of the
glucose measurement should be possible.
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GLYCATED HEMOGLOBIN DOES NOT ACCURATELY
PREDICT AVERAGE CAPILLARY GLUCOSE IN NON

INSULIN-TREATED TYPE 2 DIABETES: THE PRISMA
STUDY EXPERIENCE

R. Trevisan!, E. Bonizzoni?, A. Ceriello’®, D. Cucinotta®,
F. Giorgino®, A. Tiengo® M. Scavini’, E. Bosi’

' Unit of Endocrinology and Diabetology, Hospital Papa
Giovanni XXIII, Bergamo, Italy

2Department of Occupational Health Clinica del Lavoro L
Devoto Section of Medical Statistics and Biometry GA
Maccacaro, University of Milan, Milano, Italy

Centro de Investigacion Biomedica en Red de Diabetes y
Enfermedades Metabolicas Asociadis, Institut d’Investigacions
Biomediques August Pi Sunyer, Barcelona, Spain
*Department of Internal Medicine, Policlinico Universitario
Gaetano Martino, Messina, Italy

5Department of Emergency and Organ Transplantation Section
of Internal Medicine Endocrinology Andrology and Metabolic
Diseases, University of Bari, Bari, Italy

Department of Clinical and Experimental Medicine Division of
Metabolic Diseases, University of Padova, Padova, Italy
"Diabetes Research Institute, IRCCS Ospedale San Raffaele,
Milano, Italy

In our clinics we commonly observe patients with diabetes
whose capillary glucose (SMBG) does not reflect Alc. We
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studied the relationship between Alc and average capillary
glucose (ACG) among patients with well controlled, non insulin-
treated type 2 diabetes who were PRISMA Study participants.

Eligible patients (n=205) had >120 capillary glucose mea-
surements over 100 days prior Alc measurement at visit2. Ca-
pillary glucose values were measured with Accu-Chek Aviva
(Roche Diagnostics) (before breakfast and lunch, 2 and 5 hours
after lunch, three times/week) and downloaded to a computer
using a wireless device (Accu-Chek Smart-Pix) at visit2. A cen-
tral laboratory assayed Alc using the DCCT-traceable Variant-II
method (Bio-Rad) on whole blood stored at —80° C.

We modelled the relationship between Alc and ACG using
linear regression [ACG=28.110 + 14.858*Alc]. Adjusted R-
square was 0.431, meaning that 53% of ACG variability was
unexplained by Alc: in 14.7%, 23.3% and 27.2% of the patients
differences between observed and predicted ACG were larger
than+20,£17.5 ort 15 mg/dl, respectively. Separate multiple
linear regression analyses, with Alc, ACG or ACG residuals as
dependent variable and gender, age, education, BMI, mean ar-
terial pressure, creatinine clearance, HDL and LDL cholesterol,
triglycerides as independent variables, showed that these cov-
ariates only accounted for <9% of ACG variance.

In patients with non insulin-treated type 2 diabetes Alc does
not accurately predict ACG, with many patients showing a less
than desirable difference between observed and predicted ACG.
Unless combined with SMBG, Alc alone may not be sufficient
for tailoring diabetes treatment in these patients.
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3RD GENERATION CGM SENSOR EMPLOYING
DIRECT ELECTRON TRANSFER PRINCIPLE
WITH IMPROVED OPERATIONAL CONDITIONS

S. Sekimoto!, K. Shinozaki’, Y. Murase!, Y. Kusaka’,
W. Tsugawa?®, K. Sode®

'Reserch & Development, ARKRAY Inc, Kyoto, Japan
2Department of Biotechnology Graduate School of Engineering,
Tokyo University of Agriculture & Technology, Tokyo, Japan

Objective: We are developing a 3™ generation CGM sensor
based on the Direct Electron Transfer (DiET) technology em-
ploying a unique FAD glucose dehydrogenase. This study reports
the detailed features and the improvements of the performance of
this novel CGM sensor. Data is presented to show in vitro per-
formance of the sensor operating at various potentials to provide
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information on accuracy improvement of the sensor and in vivo
studies to evaluate the continuous operation of the sensor with
modified conditions.

Method: The sensor performance, as well as its stability,
was evaluated by operating under various potentials (100 mV
- 400mV, phosphate buffer, pH 7.4) to the working electrode
versus Ag/AgCl electrode. The interferences of electrochemi-
cally active substances were also evaluated under these poten-
tials. The in vivo study was performed at some potential by
inserting the sensor into the subcutaneous tissue of the abdomen
of a healthy internal volunteer subject. Capillary blood glucose
values were also obtained.

Result: Little change was observed in the sensitivity after
seven-day in vitro continuous measurement at lower potential.
The influence of interfering substances, such as acetaminophen
and ascorbic acid, became negligible under lower potential.
CGM operation of the in vivo human study showed good cor-
relation to capillary blood glucose values for seven days.

Conclusion: A novel CGM sensor was developed employing
DIiET technology. The sensor showed stable CGM response
when measurements were performed at lower potential. Im-
provement of accuracy is expected by the measurement at lower
potential due to reduction of interference substances.
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EVALUATION AND IMPROVEMENT OF EPOXY
POLYURETHANE MEMBRANE FOR A MICROPROBE
ARRAY BASED CONTINUOUS GLUCOSE SENSOR

S. Sharma’, A. El-Laboudi®, N. Oliver®, D. Johnston®, T. Cass’

'Department of Chemistry, Imperial College, London, United
Kingdom

“Division of Diabetes Endocrinology & Metabolism, Imperial
College, London, United Kingdom

Introduction: Closed loop systems depend on the accuracy of
the sensing component for the successful management of type 1
diabetes. Various approaches have been used to improve the
accuracy of continuous glucose monitoring (CGM) devices, in-
cluding improvement of the sensor’s coating membrane.

We have developed a minimally invasive electrochemical
biosensor for painless, continuous monitoring of dermal inter-
stitial fluid glucose. The device consists of monolithically inte-
grated multiple arrays of microprobes distributed as working and
reference electrodes. The working electrodes are functionalised

Figure 1 (Left): Cv of Ferrocene carboxylic acid for two devices obtained after membrane depostion and post
skin insertion. Figure 1 (Right): SEM image of the membrane deposited microprobe inserted into skin at thumb
pressure for 120 seconds. The pinholes in the membranestructure can be seen atthe tip {dotted circle).
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with glucose oxidase enzyme and conformally coated with an
epoxy polyurethane (PU) membrane.

Aim: Evaluation of the impact of sensor’s insertion into
human skin on the PU membrane.

Method: Metalized microprobes were conformally covered
with PU membrane of variable thickness and composition by
controlling the ratio of the constituents and the volume of drop
coating in PU membrane solution. The sensors were then inserted
for six hours in a healthy volunteer and the effects of insertion
after removal was assessed using cyclic voltammetry (CV) and
scanning electron microscopy (SEM).

Results: The epoxy PU membranes post insertion and re-
moval exhibit higher permeability as judged by the voltammetry
of an external redox probe consistent with the presence of pin
holes. This was further confirmed through scanning electron
microscopy.

Conclusion: The use of techniques such as CV and SEM helps
in understanding the effect of skin insertion on the mechanical
stability of the membrane material. Improvement in performance
can be achieved through modification in the composition and
deposition of the membrane.
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ANALYSIS OF GLYCAEMIA IN PREGNANT WOMEN
WITH DIABETES MELLITUS USING CONTINUOUS
GLYCEMIC MONITORING (CGM)

A. Dreval!, T. Shestakova’, O. Dreval’, M. Kruglova’, I. Bunak’

'Endocrinology, Moscow Regional Research and Clinical
Institute (MONIKI), Moscow, Russia

Aim: study of glycaemia in pregnant women with DM using
CGM

Materials and methods: 18 pregnant women with diabetes:
14 women had DM typel and 4 type2. The patients were
27.714.9ys, median of diagnosis diabetes was 10ys. They had
17.2+£6.1 wks of gestation. Level of HbAlc was 7.5+1.6%.
CGM was performed during 5.4+ 1.5 days.

Results: The highest level of glucose was revealed before
breakfast 6.6 2.1 mmol/l. It had statistical difference from gly-
caemia before lunch (5.5+ 1.9 mmol/l) or before dinner (5.4 *
1.1 mmol/l), p<0.001. The same difference was noticed after
meal: 8.0 1.9 mmol/l 1 hr after breakfast & 6.2 £ 1.1 mmol/l after
lunch and 6.7+1.4mmol/l after dinner, p=0.001; 7.0+
1.9 mmol/l 2 hs after breakfast & 5.3 = 1.3 mmol/l after lunch and
6.2+ 1.1 mmol/l after dinner, p =0.026. Additionally, glucose
level before breakfast was higher than in the early morning time
(5.8 1.0mmol/l at 07a.m.), p=0.014. Probably the additional
injection of insulin is required in the early morning.

Pregnant women with DM typel were compared with preg-
nant women with type2. Glycaemia dispersion was bigger in
pregnant women with typel during all days: 5.6+ 2.6 mmol/l &
2.3+1.2mmol/l, p=0.023. The glucose dispersion was different
during the day time (5.4209mmol/l & 2.4=+1.2mmol/l,
p=0.015) but not during the night.

The patients with goal level of HbAlc had lower glucose level
after meal but statistically difference was only 1 hr after dinner
(5.8+£0.9mmol/l1 & 7.1+ 1.0mmol/l, p=0.041). The time of
pregnancy does not influence on glucose level.

In conclusion, the highest glucose level have been revealed
around breakfast time, afterwards a diabetologist have to correct
the insulin treatment for the morning time, perhaps with the
additional injection at 06—07a.m.
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UTILIZATION OF CONTINUOUS GLUCOSE
MONITORING AMONG CHILDREN WITH TYPE 1
DIABETES IN A CLINICAL PRACTICE SETTING

S. Shilo!, N. Zuckerman-Levin', M. Levy!, M. Cohen’,
E. Daich’!, N. Shehadeh’

! Pediatric Diabetes Unit, Rambam Health care campus, Haifa,
Israel

Background: Previous studies have demonstrated a correla-
tion between increased usage of real time continuous glucose
monitoring (RT-CGM) in type 1 diabetes mellitus (T1DM) pa-
tients, and better glycemic control. However, many children have
sensor-related difficulties which lead to an infrequent or dis-
continuation in use of RT-CGM.

Methods: Fifty children were included in the analysis. A
questionnaire was designed to assess the usage of RT-CGM.
Hemoglobin Alc (HbAlc) value was obtained from the medical
charts.

Results: Average age of participants was 10.5+4.6 years,
T1DM duration 4.5+3.1 years, HbAlc 9.3+£3.9%. The main
reasons for using CGM were hypoglycemic events (50%), glu-
cose variability (42%) and the desire for less finger stick moni-
toring (36%). Sixty-four percent of the parents believed that
using RT-CGM helped manage their child’s diabetes better.
However, only 32% of the children used it continuously, 16%
used it intermittently and 52% did not use it at all. Among the
later, 60% stopped using it after less than a week. A continuous
usage was associated with younger age (p<0.05). The main
reasons for discontinuation of use included pain, discomfort and
inaccuracy in glucose measurements. Mean change in HbAlc
was —0.5% (p<0.05).

Conclusion: In our clinic most of the children did not use their
RT-CGM continuously even though the treatment was provided
for free. We believe a larger effort should be invested in parental/
patient education and in the selection of patients suitable for this
treatment. It is our hope that technology improvements will en-
hance patient compliance.
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EVALUATION OF A METHODOLOGY
FOR ESTIMATING HBA1C VALUE
BY A NEW GLUCOSE METER

J. Sieber!, F. Flacke', B. Dumais?, C.C. Peters’, E.B. Mallery’,
L. Taylor*

!Global Diabetes Division, Sanofi, Frankfurt, Germany
2Clinical Affairs, AgaMatrix, Salem, USA

3Research and Development, AgaMatrix, Salem, USA
“Clinical Trials, MassResearch LLC, Waltham, USA

Background/Aims: Accuracy and robustness of HbAlc es-
timation (~A1C) with an algorithm built into a blood glucose
meter (MyStar Extra®) have been demonstrated by in-silico
testing, but prospective data are missing. We evaluated performance
of ~AIC in a clinical setting and patient-assessed ease of use.

Materials/Methods: Subjects (N=133; mean*SE age
60.0 % 1.3 years, 69 male, 104 patients with type 1 (n=24) or type
2 (n=80) diabetes, 29 healthy subjects) used the meter at home
for 4 months in this single-center study. Lab HbAlc/corre-
sponding ~ A1C were documented every two weeks. Subjects
completed a questionnaire at study end.
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Results: Mean HbAlc was 7.0£0.1% (min, 5.2%; max,
11.9%). 1008 pairs of ~A1C/lab HbAlc were available. Of the
~ AIC results in diabetic patients, 97.5% fell within+20% of
lab HbAlc, 95.0% within £ 18%, and 90.7% within+ 15%. Mean
slope of ~AIC vs. lab HbAlc plot was 0.53 (95% confidence
interval 0.51-0.55), mean intercept 0.03 (0.03-0.04). Patients
agreed/strongly agreed that they 1) could easily follow the
~ A1C section in the user guide and reference flash cards (72%),
2) would use the system to track ~A1C (70%), 3) found ~A1C
tool helpful (79%), and 4) were motivated to better manage their
diabetes because of the tool (83%).

Conclusion: The accuracy of the device’s ~A1C feature in
this clinical setting was similar to performance in in-silico
studies. The majority of patients found this tool helpful and
agreed that it motivated to better manage their diabetes.

Study funding: AgaMatrix

Editorial support: PPSI, funded by Sanofi

Previously presented: DTM 2014
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THE ONETOUCH SELECT® PLUS BLOOD GLUCOSE
MONITORING SYSTEM: TEST STRIP PERFORMANCE
DEMONSTRATES INSENSITIVITY TO
HAEMATOCRIT AND MEETS ISO 15197:2013

A. Smith!, S. Setford’, D. McColl’, M. Grady?

'R&D, LifeScan Scotland Ltd., Inverness, United Kingdom
2Clinical, LifeScan Scotland Ltd., Inverness, United Kingdom

The combination of new materials, algorithms and technology
have resulted in the OneTouch Select® Plus blood glucose
monitoring system (BGMS). Clinical studies have demonstrated
that the measurement accuracy of certain BGMS can be ad-
versely affected by variations in the haemocrit level of the blood
sample and this can lead to clinically meaningful discrepancies in
the resultant blood glucose result.

The OneTouch Select® Plus test strip has 3 glucose electrodes
and 2 impedance electrodes coupled to a revised algorithm re-
sulting in the system insensitivity to one of the largest sources of
biosensor interference, haematocrit. This system dynamically
selects the most appropriate assay time for the blood sample
applied. This provides a personalized measurement and as such,
irrespective of the patients’ haematocrit a more accurate blood
glucose measurement can be obtained.

Results: Verification bench testing has been conducted across
the haematocrit range (29-56%) typically observed in a clinical
setting. Analysis demonstrated that the system remained accurate
at glucose concentrations of 2.2-31.1 mmol/L (40-560 mg/dL)
irrespective of haematocrit across the entire haematocrit range
tested.

Conclusion: The hematocrit performance of the OneTouch
Select® Plus System has been demonstrated in the laboratory to
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be insensitive to variations in haematocrit across the range of 29
to 56%. The OneTouch Select® Plus Test Strip provides indi-
vidualized blood glucose readings and adjusts for natural varia-
tions in red blood cell level or hematocrit. Laboratory studies
have demonstrated the OneTouch Select® Plus BGMS also
meets the requirements for haematocrit performance as specified
in ISO 15197:2013.
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THE ONETOUCH SELECT® PLUS BLOOD GLUCOSE
MONITORING SYSTEM: CLINICAL ACCURACY
PERFORMANCE - MEETS ISO 15197:2013

A. Smith!, S. Setford!, D. McColl', M. Grady?

'R&D, LifeScan Scotland Ltd., Inverness, United Kingdom
2Clinical, LifeScan Scotland Ltd., Inverness, United Kingdom

Aim: The combination of new materials, algorithms and
technology have resulted in the OneTouch Select® Plus blood
glucose monitoring system (BGMS). This study evaluated the
performance of this new BGMS with respect to achieving the
higher accuracy standards defined by ISO 15197-2013.

Methods:

System Accuracy (SA):

e Testing was performed with three individual test strip lots
at clinics using fingertip (capillary) blood samples from
100 subjects with diabetes.

e For each subject, six blood glucose (BG) tests were per-
formed by trained staff (HCP).

* Duplicate comparison testing was performed using the YSI
2300 STAT Plus™ before and after OneTouch Select®
Plus BGMS testing.

User Performance: Clinical Accuracy:

® 165 unique subjects (lay users) who had not taken part in
the SA study were briefed on user performance procedures
after obtaining written informed consent. Each subject
performed a blood glucose self-test (including self-lancing)
with the OneTouch Select® Plus meter and a OneTouch
Select® Plus test strip from one of three randomly-
assigned strip lots.

® The HCP performed a blood glucose test on the same blood
sample with a second OneTouch® Select® Plus meter and
OneTouch Select® Plus test strip from the same lot.

¢ The HCP collected blood from the same finger puncture for
haematocrit and reference plasma glucose testing (dupli-
cate tests on the YSI 2300).

Results:

System Accuracy Results
Proportion within +0.83 mmol/L [£15 Proportion within +0.83 mmol/L (15 Proportion within +0.56 mmol/L (+10
mg/dL) or +30% (150 15197 - 2003) mig/dl) or +15% (IS0 15197 - 2013) mg/dl) or +10%

100% (600/600) 99.5% (597/600) 97.5% (585/600)
User Performance Results
3 ng/dL) o 150 15197:2013 Specification (£0.83 mmol/L (15 mg/dL) or +15% of reference)
Lay Users | HCP

99.3% (1430/1440) 98.2 % (162/165) | 100% (165/165)
35% 99.4% {1431]1440} 100% of results falling within the A zone of the Consensus Error Grid for type 1 diabetes.
42% 99.5% (1433/1440)
50% 99.4% (1432/1440) N Ct?n}cllusion: The QltleTOL;chi) tShelectt® Plus BGMS éneets

€ nigher accuracy criteria ror bo systém accuracy and user
; 1416/1

o omed performance accuracy, as defined by the new ISO 15197-2013
ALL 99.2% (7142/7200) criteria.
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ACCURACY OF CONTINUOUS GLUCOSE
MONITORING DURING RESTING AND EXERCISE
CONDITIONS IN INDIVIDUALS WITH TYPE 1
DIABETES

L. Bally’, D. Paganini’, N. Pasi’, H. Loher’, K. Feller',
T. Zuegerl, C. Stettler!

!Div of Endocrinology Diabetes & Clinical Nutrition,
University Hospital Inselspital, Bern, Switzerland

Background: The accuracy of real-time continuous glucose
monitoring (CGM) has been questioned during exercise. This
study evaluated the accuracy of CGM during exercise compared
to an antecedent inpatient resting phase.

Subjects and Methods: Seven male recreational athletes with
TIDM (age 27+4y, diabetes duration >5y, mean HbAlc
6.9£0.7%) underwent a 90min pre-exercise resting phase
(REST) and a subsequent 90 min moderate intensity cycling
session (EX) at 50% VO, ,.x While monitored by the Dexcom G4
Platinum. Venous plasma glucose (VPG) reference sampling was
carried out every 10min throughout the experiment using the
YSI 2300 analyzer. CGM accuracy was assessed by mean ab-
solute relative difference (MARD) between paired sensor and
reference VPG values and by applying international organiza-
tion for standardization (ISO 15197:2013) criteria. Clinical ac-
curacy was evaluated using Clark error grid (CEG; point
accuracy) and continuous glucose-error grid (CG-EG; rate and
point accuracy).

Results: MARD during EX was 14.79% compared to 14.95%
during REST (p=0.19). 62.8% of the CGM-values during EX
met the ISO-criteria compared to 69.6% during REST. All CGM
values during EX were in zones A and B of CEG (66.4% and
33.6%, respectively), compared with 97.5% (77.2% and 20.3%,
respectively) during REST. Combined point and rate accuracy
(CG-EG) were 94.6% during EX and 86.4% during REST.
During EX 3.6% of the CGM-values were considered benign
errors (12.1% in REST) with 1.8% erroneous readings (1.5%
during REST).

Conclusion: Accuracy of the Dexcom G4 Platinum CGM was
comparable during exercise and resting conditions.
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EXPERIENCE WITH RETROSPECTIVE ANALYSIS OF
CGM IN MANAGING THE TREATMENT OF PATIENTS
WITH T1DM

J. Venerovd!, G. Tomdkovd!, D. Vitovd’!, Z. Roth?,
L. Vedralovd', J. Jirkovskd!, S. Solar!, M. Zavoral’

'Diabetes Center, First Medical Faculty Charles University and
Military University Hospital, Prague, Czech Republic

2Centre for Health and Enviroment, The National Institute of
Public Health, Prague, Czech Republic

Introduction: In Czech Republic health insurance covers
only 4 sensors/year for an adult, thus CGM is used as diagnostic
and patient education method. Retrospective analysis of CGM is
convenient to accommodate the treatment of DM with correction
of hyperglycaemia and hypoglycaemia. However, it is not clear
how this intervention affects the glucose control after 6-12
months. The aim of our study is to correlate, on the basis of
retrospective CGM analysis, metabolic control of patients with
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T1DM before modification of treatment and 6—12 months
afterwards.

Methods: 14 patients with TIDM (mean age 47.5+12.5yr,
DM duration 8.1+5.6yr, HbA1C 65+ 14.1 mmol/mol, 2/14
treated CSII) were using CGMS (RT Guardian, Medtronic) for 7
days. They went through entry education on principles of sensor
functioning and about possibility to observe effect of nutrition,
physical activity and insulin intake on the glucose level. During
CGM patients kept diary. Based on analysis of data obtained we
recommended modification of treatment. After 6-12 months
patients received checkup CGM. We evaluated metabolic com-
pensation, glycemic variability and frequency and time in HY
before modyfying treatment and 6—12 months afterwards.

Results: We proved decrease in: mean percentage of time
at hypoglycaemia (< 3.9 mmol/1)/24 hours by 4.64% (—1.11h)
(p=0.044), HbA1IC (p=0.299), GV measured by SD (p =
0.205), number of nocturnal hypoglycaemia (p=0.144).

Conclusion: In 6-12 months after change of treatment based
on, results showed reduced time in hypoglycaemia. Education
derived from the analysis of CGM data improves quality of
T1DM patient’s life and is invaluable for treatment of diabetes.
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CALIBRATION OF GLUCOSE SENSORS:
USE OF A TIME-VARYING CALIBRATION
FUNCTION AND BAYESIAN PRIORS

M. Vettoretti!, A. Facchinetti’, S. Del Favero', G. Sparacino’,
C. Cobelli’

! Department of Information Engineering, University of Padova,
Padova, Italy

Objective: Continuous glucose monitoring (CGM) sensors
use glucose-oxidase to measure a current signal related to in-
terstitial glucose concentration. This signal is converted to a
glucose concentration by a calibration procedure based on a
static function whose parameters are identified using a few blood
glucose (BG) measurements. However, CGM sensors still suffer
from accuracy problems when compared with laboratory in-
struments. In this contribution, a new on-line calibration algo-
rithm enhancing CGM accuracy is presented.

Methods: The starting point is the deconvolution-based ap-
proach proposed by Guerra et al. 1EEE TBME 2012) applied to
the CGM current signal. The major novelties are the time-
varying calibration function developed to compensate sensor
variability-in-time (first order polynomial with time-varying
offset) and the procedure for parameter estimation (stated in a
Bayesian setting exploiting priors on unknown parameters). The
method was tested on 108 CGM signals collected with the
Dexcom G4 Platinum for 7 days. BG references on days 1, 4, and
7 were used to assess performance via Mean Absolute Relative
Difference (MARD), Percentage of Accurate Glucose Estimates
(PAGE) and percentage of data falling in the Clarke Error Grid
A-zone (CEGA-A).

Results: Compared with original calibration and using the
same BG references used by the manufacturer calibration, the
new method drives to a statistically significant improvement for
all the considered metrics: MARD reduced from 12.7% to
11.6%, PAGE incremented from 82.0% to 88.9% and CEGA-A
increased from 82.2% to 89.1%.

Conclusion: The proposed calibration method improves
CGM accuracy, a crucial aspect in both off-line and on-line
applications.
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THE NON-INVASIVE METHOD TO MEASURE
GLUCOSE WITH INSTANT CALCULATION OF
GLUCOSE CONCENTRATION USING PHOTOACOUSTIC
MID INFRARED SPECTROSCOPY (PA-MIR-S)

H. von Lilienfeld-Toal’, T. Lieblein®, O. Hertzberg?®, A. Bauer?,
M. Pleitez?, W. Maentele?

IDevelopment, Elté sensoric GmbH, Gelnhausen, Germany
2Institut fiir Biophysik, University Frankfurt, Frankfurt/Main,
Germany

In non-invasive procedures partial least square (PLS) cross-
validation is used to extract relevant information from the large
amount of data. PLS is a method to assess the suitability of the
technology but cannot be used for instantaneous calculation of
the glucose concentration.

We measure epidermal glucose, identical with blood glucose,
through the use of PA-MIR-S. The signal of glucose is sensitive
enough for the determination by background subtraction, how-
ever, changing background indicating epidermal composition
represents a major obstacle. We have resolved this issue through
mathematical description of the background and background
subtraction (BgS). We collected the data of 4 oral glucose tol-
erance tests, 2 before and 2 after 45 min jogging at two different
days. The data were analyzed by PLS and BgS.

The PLS analysis revealed a correlation coefficient r (Pearson) of
maximal 0.91 and BgS of 0.88 in single tests. Only in BgS the data
of one day could be combined giving a correlation coefficient be-
tween PA signal and glucose concentration of 0.84. This equals a
RMSECYV of 16 mg/dl. In BgS and PLS Jogging did not influence
the results.

With BgS we were able to calculate the blood glucose in-
stantly at least during one day. The changes in the body induced
by 45 min physical activity did not influence the results. With this
new calculation method we establish a non-invasive measur-
ing device with the possibility of instant information about the
blood glucose concentration not being influenced by physical
activity.
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A NEW 3-STEP CLAMP METHOD
FOR THE EVALUATION OF BLOOD
GLUCOSE METERS

E. Zijlstra!, L. Heinemann', A. Fischer!, C. Kapitza'
"Medical Technology, Profil, Neuss, Germany
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Figure 1 - Typical clamp profile with 3 stable BG levels
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Table 1: BG meter accuracy, precision and bias
ACCU-Chek |  BGStar Freestyle
AvivaNano Insulinx

(Roche) (Sancfi) (Abbott)
Measurement accuracy — MARD (%)

OneTouch
VeriolQ
(LifeScan)

iBGStar MyStar
Extra

(Sanofi) {Sanofi)

7.4
: - 4.8 ; g :
48 o1 5.2 4.8 5.9 4.1

5.7 5.7 5.8 5.9 5.4 4.7
(60  IEE -1.9 -8.9 0.5 -0.8 12.0
EIE oo -16 6.5 0.4 0.9 9.8
-1.4 0.9 -6.1 2.3 0.7 5.4
13 -0.9 7.1 1.0 -0.3 9.0

Objective: To compare the performance (in terms of accuracy,
precision and bias) of six CE-certified and commercially available
BG meters using an innovative clinical experimental design with a
3-step glucose clamp and frequent capillary sampling.

Method: Twenty subjects with type 1 diabetes participated
in this open label, single center trial. BG was clamped at 60—
100 to 200 mg/dL by variable rate infusions of glucose and in-
sulin (Figure 1). Medical staff performed regular finger pricks
(up to 10 per BG level) to obtain capillary blood samples for
paired BG meter and YSI reference measurements (Figure 2).

Result: One subject was excluded from the analysis due to
problems with repeated capillary blood sampling. The data of 19
subjects were analyzed, providing up to 171 paired meter-ref-
erence data points per meter. Key results (Table 1) show that at
each BG level and overall, the ACCU-Chek®, BGStar®, iBG-
Star® and MyStar Extra® meters showed the lowest bias and the
highest measurement accuracy. Measurement precision was
similar for all six meters.

Figure 2 - Blood sampling and measurement procedures

1- FINGERPRICK 2- REFERENCE SAMPLE

= After taking the first Y51 sample, the blood drop was
wiped from the finger and a new blood drop was used for
4 consecutive BG meter measurements (2 BG meter
systems with 2 devices each)

3 -BGMETER MEASUREMENTS (2 x 2)

4 - REFERENCE SAMPLE

Plasma glucose aliquot
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Conclusion: A new 3-step clamp method with frequent
capillary sampling was introduced, which provides valuable
data for simultaneous investigations of BG meter accuracy,
precision and bias. In this trial, the random error of the tested
BG meters is comparable, but a lower systematic error for
ACCU-Chek®, BGStar®, iBGStar® and MyStar Extra® gives
these meters a highly accurate performance at low, normal and
high BG levels.

This investigator-initiated study was supported by Sanofi.

This abstract was submitted previously to DTM 2014.
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BLOOD GLUCOSE METER PERFORMANCE:
A COMPARISON BETWEEN TWO TEST
PROCEDURES

E. Zijlstra', A. Baumstark®, C. Haug? L. Heinemann',
G. Freckmann?, C. Kapitza'

'Medical Technology, Profil, Neuss, Germany
2IDT, Institut fiir Diabetes Technologie, Ulm, Germany

Objective: To compare the measurement accuracy and
bias of the BGStar® blood glucose (BG) meter evaluated by
a reduced scale standard test protocol and a new 3-step clamp
method.

Method: Three BGStar® systems were evaluated in two
clinical trials. The first used a reduced scale protocol of the
ISO15197:2013 accuracy evaluation: including 35 subjects with
type 1 or type 2 diabetes, two measurement series per subject and
no defined distribution of BG concentrations (instead of 100
subjects with one measurement serie per subject and with a de-
fined BG distribution). BG concentrations ranged from 56 to
397 mg/dL. The second trial, conducted with the same test ma-
terials at a different test center, evaluated meter accuracy and
bias using a new 3-step (60—100-200 mg/dL) clamp method with
frequent capillary sampling (10 samples per clamp level). 19
subjects with type 1 diabetes participated in this trial. Reference
samples were analyzed using the YSI2300 STAT Plus glucose
analyzer at both sites.

Result: Accuracy was similar between the three systems and
comparable between the two procedures (Table 1). Notably, both
procedures showed good agreement on the magnitude and sign of
the meters’ measurement bias, showing that small differences

Table 1: BGStar system performance comparison

| BGStar System 1 | BGStar System2 | BGStar System 3

Test 1 (reduced ISO)

Accuracy - results within 15,1"15 limits* (ISO 15197:2013)
139/140(99.3%) 69/70(98.6%) 66/70(94.3%)
331/334(99.1%) 111/112(99.1%) 110/112(98.2%)

Accuracy — results within 10/10 limits*

Test1 127/140(90.7%) 63/70(90.0%)  64/70(91.4%)
L 314/334(94.0%) 102/112(91.1%) 102/112(91.1%)

Accuracy - Clarke Error Grld Zone A (%)

98.6
100

Test1
Test 2

Measurement bias (%)

99.4 100
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between monitoring systems can be identified by these two test
procedures.

Conclusion: Similar performance results for the BGStar®
systems were obtained with the 3-step clamp method and with a
reduced scale standard test protocol.

This investigator-initiated study was supported by Sanofi.

This abstract was submitted previously to DTM2014.
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CONTINOUS GLUCOSE MONITORING COMPLIANCE
AND BEHAVIOUR PATTERNS AND ASSOCIATIONS
WITH PATIENT OUTCOMES DURING 6-MONTH LOW
GLUCOSE SUSPEND TRIAL

M. Cooper!, M. de Bock?, A. Retterath’, T. Ly, J. Nicholas?,
T. Jones®, E. Davis®

"Diabetes Research, Telethon Kids Institute, Subiaco, Australia
2Depcm‘mem‘ of Diabetes and Endocrinology, Princess
Margaret Hospital for Children, Subiaco, Australia
*Department of Pediatrics, Stanford University School

of Medicine, Stanford, USA

Continuous glucose monitoring systems (CGMS) are a critical
component in modern diabetes therapy. There is a paucity of
long-term CGMS compliance data. Using data from 38 patients
(mean age 17.0 years; 25 Male, 13 Female) from a 6-month low
glucose suspend trial, we examined CGMS compliance over
time, patterns of compliance and technical factors that influence
compliance. Compliance was defined as having a working sensor
fitted, not voluntarily turned off for >4 hrs during the day or
>2 hrs overnight, and replacing sensors in a practical and time-
ly fashion.

Mean (SD) CGMS compliance per participant was 75.1%
(18.3%) over 6 months. Mean compliance decreased over the 6
months (P2 days), 18 (47%) of these had at least one CGMS
holiday of >7 days. Mean compliance was higher (87.3%) in
those aged over 18, compared to those aged 12—18 years (69.4%;
P=0.03) and those aged 0—12 years (72.1%; P <0.01). The mean
number of sensor alerts per week per participant was 55.5 [range
19.4-178.3]. Sex, initial HbA1c, change in HbA lc, sensor alerts,
sensor performance (MARD) or episodes of hypoglycemia were
not associated with CGMS compliance.

We have shown that with the removal of cost barriers, overall
CGMS compliance is variable, and dependent on many factors,
and patterns can be identified. This should be considered in
CGMS clinical application and patient education.
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EFFICACY AND FEASIBILITY OF FULLY
AUTOMATED CLOSED LOOP INSULIN PUMP
THERAPY AFTER ISLET AUTO-TRANSPLANTATION

G.P. Forlenza', B. Nathan', A. Moran!, T.B. Dunn?,
G.J. Beilman?, T.L. Pruett®>, M. Bellin’

! Pediatric Endocrinology, University of Minnesota,
Minneapolis, USA
2Surgery, University of Minnesota, Minneapolis, USA

Background: Patients with chronic pancreatitis may undergo
total pancreatectomy with islet auto-transplantation (TPIAT) to
relieve pain while minimizing the risk of diabetes. Euglycemia is
essential after transplantation as overstimulation of transplanted
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Table 1. Interim serum BG and CGM BG analysis
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Serum CGM BG CGM BG CGM BG CGM BG AMC
Serum BG CGMBG CGMBG AUC<70 % time AAC>140 % time peptide IsletEq Insulin
BG Avg StDev Avg StDev mg/dL <70 mg/dL >140 Avg perkg TDD
PtID (mg/dL) (mg/dL) (mg/dL) (mg/dL) (min*mg/dl) mg/dL(%) (min*mg/dl) mg/dL(%) (ng/mL) (IEQ/kg) (U/day)
Experimental Closed Loop Pump Group
TPIATO1 112 15 114 17 32 05 1729 5.0 0.75 3042 8.15
TPIATO3 115 12 116 21 286 11 7040 99 19 11940 9.7
TPIATOS 107 15 108 24 142 03 8055 8.3 2.2 9970 6.3
Control MDI Group
TPIATOZ2 122 38 90 39 33875 33.6 9080 100 0.37 3696 25.3
TPIATO4 118 11 118 10 0 0.0 45 0.5 1.36 8307 14
Figure 1. Closed-Loop Patient 1 (TPIATO1) Figure 3. Closed-Loop Patient 3 (TPIATO5)
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Figure 2. Closed-Loop Patient 2 (TPIATO3) neous insulin via a closed-loop pump (n=3) or multiple daily
180 - Serum BG Dav 1 injections (n=2) for 72 hours.
- Results: All patients on the closed loop insulin pump had
P2 pean serum glucose values in the target range with a low degree
====Day3  of variability (112+15mg/dL; 115+12mg/dL; 107+ 15mg/

19:30

islets is associated with apoptosis. Closed loop insulin pumps
have never previously been investigated in islet transplant re-
cipients but these devices may improve glycemic control within a
narrow therapeutic target.

Objectives: To determine the feasibility and efficacy of
closed loop insulin pump therapy to maintain glucose profiles
close to normoglycemia following TPIAT.

Methods: Interim analysis for the first 5 patients (all female;
mean age 37.6+11.8 years-old) of the planned 20 patient IRB
approved pilot study. At the time of transition from IV to sub-

dL). Hypoglycemia was uncommon by CGM with only 0.5%,
1.1%, and 0.3% of the study periods spent <70 mg/dL. All pa-
tients had mildly elevated BG in the morning, though only 5.0%,
9.9%, and 8.3% of the study periods were spent > 140 mg/dL.
Conclusions: Initial data suggest that closed-loop pump
therapy after islet transplantation can successfully maintain
blood glucose in the narrow target range of 70-140 mg/dL with
minimal risk for hypoglycemia or significant hyperglycemia.
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HUMAN FACTORS AND HYBRID CLOSED LOOP:
FINDINGS FROM A STUDY AT DIABETES CAMP

K. Hood', S. Hanes', D. Naranjo®, T. Ly', B. Buckingham'

!Pediatrics, Stanford University, Stanford, USA
2Pediatrics, UCSF, San Francisco, USA

Background: Significant progress on the development of
hybrid closed loop (HCL) has occurred. During a week-long
diabetes camp, 21 teens and young adults were randomized to
HCL with an early, pilot version of the Medtronic 670G system
(intervention) or Medtronic 530G threshold suspend (control).
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The Medtronic 670G is the first fully integrated HCL system
consisting of an Enlite3 glucose sensor and a proportional-
integral-derivative algorithm incorporated into an insulin pump.
In addition to measuring safety and efficacy of the systems,
participants completed a human factors assessment.

Method: Participants completed the Diabetes Technology
Questionnaire (DTQ), evaluating whether aspects of diabetes
technology are problems before and after study completion. The
intervention group participated in focus groups at study com-
pletion.

Results: The DTQ did not reveal any differences (p > 0.05)
between intervention and control. DTQ scores can range to 110
with higher scores indicating fewer problems. Both groups
trended toward perceiving slightly more problems after partici-
pating in the study (p=0.07).

Full Group Control Intervention
(n=21) [n=10) (n=11)
Age (vears) 18.6 +3.7 17.7+22 193+4.7
Mean Diabetes Duration (years) 9.1+47 66+38* 113+ 44"
Mean Alc (%) 8.6%1.5 8.6+ 1.0 85+19
Pre-Problem Score on DTQ 85.1% 143 85.6 £10.8 845£17.7
Post-Problem Score on DTQ 825124 816118 833 +135

#p<0.05

Nine of 10 intervention participants took part in focus groups.
All but one reported a favorable response to the 670G. Less risk
of nocturnal hypoglycemia and waking up in the target range
were positive experiences. Participants were critical of meal
boluses and the correction of high blood glucose levels was less
aggressive than expected.

Conclusion: The survey and focus group responses indicate a
mostly positive response to HCL and there was minimal evi-
dence of increased burden or problems. Results will be used to
modify and improve the HCL user experience in commercial
devices.
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EFFICACY AND COMPUTATIONAL EFFICIENCY
OF THE DOSE SAFETY HYPOGLYCEMIA
PREVENTION MODULE (HPM)

R. Kircher!, J. Lee!, D. Matheson', R. Mauseth?

!Engineering, Dose Safety Inc., Seattle, USA
’Medical, Dose Safety Inc., Seattle, USA

Objective: Assess the performance and computational effi-
ciency of the Dose Safety HPM.

Method: We generated the baseline statistical model using the
procedure described in our 2014 ATTD poster. Glucose and in-
sulin dosing data from ten 24-hr in silico test runs; using different
subjects from those used to generate the baseline model, were
processed by the HPM. Online learning continuously personal-
ized the baseline model for each subject.

Because hypoglycemia events are least likely when glucose
values are increasing, predictions and model updates were
computed only when glucose was level or falling.

To increase the number of low-glucose events, we set the low
threshold to 90 mg/dL. We believe that to be sound because
glucose predictions are based solely on machine learning pattern
matching of the glucose and Insulin On Board signals; not a
mathematical representation of the human glucoregulatory sys-
tem. For the test, we defined a low glucose event as 2 consecutive
glucose values below 90 mg/dL.
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Result: Of the 16 low glucose events in the test datasets, 15
were predicted. The mean prediction time before the events was
47 minutes (SD=30.7). Of the 6 false positive predictions, the
mean actual glucose at the time was 98 mg/dL (SD=11.5). Note
that false positives below 100 mg/dL are considered safe.

Restricting the prediction and learning computations to when
glucose was level or falling (slope <= 0) resulted in a 39%
reduction in computation time.

Conclusion: The Dose Safety HPM is safe and computa-
tionally efficient to use in an artificial pancreas device.
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EXAMINING THE EFFECT OF CAFFEINE
ON INSULIN-GLUCOSE DYNAMICS IN MALE
SPRAGUE DAWLEY RATS

L. Lewis’, N. Ramroop Singh’

!Biomedical Engineering, The University of Trinidad
and Tobago, Port of Spain, Trinidad and Tobago

Previous studies have shown that ingesting caffeine adversely
affects insulin-glucose dynamics in humans'. Four main path-
ways have identified the mechanism through which this occurs:
1) increasing non-esterified fatty acid (NEFA) content in plasma?;
2) inhibiting phosphodiesterase (PDE) activity’; 3) inhibiting
cyclic adenosine monophosphate (cAMP) activity*; and 4) in-
creasing adrenaline production”.

It has been shown that an exogenous bolus of adrenaline
causes increased plasma glucose levels mainly due to gluco-
neogenesis, a compensatory increase in insulin secretion, and a
counterintuitive reduction in glucose uptake by body cells®.

The Sprague Dawley rat has been used as a reliable model of
human PK/PD responses and other physiological phenomena®.
Using twenty (20) male Sprague Dawley rats, ten (10) were made
physiologically accustomed to caffeine. Test caffeine doses were
subcutaneously administered, and the plasma levels of glucose,
endogenous adrenaline, and insulin were quantitatively deter-
mined via glucose point of care device and ELISA assays re-
spectively. The caffeine dosage was administered as 1, 2, and 4
‘cups’ respectively.

The plasma levels of adrenaline were significantly higher in
the group physiologically acclimatized to caffeine. A first order
plus dead time model can be generated for each dose of caffeine
leading to establishing control parameters for an in silico model.
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OUTPATIENT DAY AND NIGHT HYBRID CLOSED-
LOOP CONTROL WITH A PROPORTIONAL-
INTEGRAL-DERIVATIVE BASED ALGORITHM

IN ADULTS WITH TYPE 1 DIABETES

T. Ly', S. Weinzimer?, L. Carria®, D. Maahs®, L. Messer’,
A. Roy*, B. Grosman®, M. Cantwell*, N. Kurtz*, B. Buckingham’

'Department of Pediatrics Division of Pediatric Endocrinology
and Diabetes, Stanford University School of Medicine,
Stanford, USA

2Departmem‘ of Pediatrics, Yale University School of Medicine,
New Haven, USA

’Barbara Davis Center for Childhood Diabetes, University of
Colorado, Aurora, USA

*Medtronic Diabetes, Medtronic, Northridge, USA
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DAY 0700-2300 Control HCL P-value OVERALL Control DIAS P value
Mean 149 £ 12 157 £ 17 0.115 Mean glucose 1477 £ 6.9 1394 £ 3.1 0.250
% 70-180 74.0 £ 8.3 70.7 £ 13.2 0.328 %70-180 70.4 £ 5.3 80.4+22 0.075
% 70-150 55.6 £9.5 509 + 14.3 0.287 %80-150 50.6 + 4.8 624 +2.7 0.034*
% <70 23116 1.2+1.2 0.098 % <70 58+1.2 24+05 0.020
Carbohydrates 550 + 358 811 + 253 0.021*  NIGHT 2300-0700

NIGHT 2300-0700 Mean glucose 1456 £ 7.4 125.8 £3.3 0.029%*
Mean 157 £ 26 158 £ 19 0.848 %70-180 71.2 £ 6.8 913+ 2.0 0.015*
% 70-150 45.7 £ 20.5 548 £ 158 0.191 %80-150 53.1+£59 77.7 £ 2.8 0.002*
% <70 2.0 (0.7,4.5) 0 (0,0) 0.016*  %<70 53+1.5 1.9+£0.7 0.079

Glucose units - mg/dL

The Medtronic Android-based proportional-integral-derivative
with insulin feedback (PID-IFB) system is designed for hybrid
closed-loop (HCL) in type 1 diabetes. It consists of a Revel 2.0
insulin pump, Enlite2 sensor, Bluetooth-RF translator and an
Android phone-based algorithm. The objectives were to evaluate
the safety and efficacy of HCL over 5 days in an outpatient
setting. Subjects worked within 20 min of staff during the day,
slept in a hotel overnight, and continued routine work, meals and
exercise. Sensor-augmented pump data from the preceding week
served as a control period.

We studied 8 subjects with a mean+SD age 27.8+5.8y, du-
ration of diabetes 17.7£5.7 y, insulin dose 0.6 0.2 u/kg/day and
A1C 6.710.6%. Subjects remained in HCL for a mean of 100 h,
or 89+ 10% of the study period. Glucose control during both
periods are presented in the table. There were more carbohydrates
consumed during HCL. The time spent in range during the day and
night, 70-180mg/dL, was similar between the two conditions.
There was however, improved nocturnal hypoglycemia with almost
elimination of hypoglycemia with HCL, p=0.016.

Hybrid closed-loop with PID-IFB was safe and demonstrated
less nocturnal hypoglycemia compared to sensor-augmented
therapy. Mean glucose values were similar under both conditions
despite almost twice the consumption of carbohydrates.
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DAY AND NIGHT CLOSED-LOOP CONTROL
WITH THE DIAS SYSTEM IN PATIENTS
WITH TYPE 1 DIABETES AT CAMP

T. Ly', D. Chernavvsky?, D. DeSalvo’, S. Shanmugham’,
M. Breton?, B. Buckingham’

!Department of Pediatrics Division of Pediatric Endocrinology
and Diabetes, Stanford University School of Medicine,
Stanford, USA

2Center for Diabetes Technology, University of Virginia,
Charlottesville, USA

The DIAS system utilizes a control to range based algorithm
for glucose control in type 1 diabetes. The system includes a
Dexcom G4 sensor, a Roche AccuCheck pump, and an Android-
based DIAS controller. Accelerometer input from a Zephyr
Bioharness was also incorporated into the controller.

The objective of this study was to test the safety and efficacy
of DIAS in subjects with type 1 diabetes, aged 10-35y, at dia-
betes camp. There were 16 subjects randomized to either closed-
loop with DIAS (intervention) or sensor-augmented pump
(control) over 5 days in a diabetes camp setting. Both groups
utilized premeal boluses.

The mean £ SD age of all subjects was 22.1 £S5y, duration of
diabetes was 14.1£5.5y, A1C was 7.6+ 1.2% and insulin dose
0.8 £ 0.3 u/kg/day. Glucose control for the two groups is shown in
the table. The overall percent time in range, 80—150 mg/dL, was
greater with DIAS, p=0.034. The differences were most pro-
minent overnight with a 20 mg/dL reduction in mean glucose
values, increased percent time in range, and a reduction in both
hyperglycemia and hypoglycemia.

Closed-loop control with the DIAS system was effective in
this cohort of subjects with well-controlled diabetes. The im-
provement in glucose control was most prominent at night.

222

PERFORMANCE OF A NEW CONTINUOUS GLUCOSE
MONITORING SYSTEM (CGM) IN YOUTH

L. Laffel’, T. Bailey?, L. Liljenquist’, E. Tsalikian?, P. Chase’

! Joslin Diabetes Center, Harvard University, Boston, USA
?Clinical Research, AMCR Institute Inc., Escondido, USA
JClinical Research, Rocky Mountain Diabetes and Osteoporosis
Center, Idaho Falls, USA

‘UIHC Department of Pediatrics, University of lowa, lowa
City, USA

’Pediatrics, Barbara Davis Center for Diabetes, Denver, USA

We performed a study in youth age 2+ to determine perfor-
mance of a new Dexcom G4 Platinum CGM system with advanced
software algorithm, improved for artificial pancreas systems.
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79 youth wore 1 CGM either on abdomen or upper buttocks
for 7 days. A single in-clinic session occurred on sensor days 1, 4,
or 7. In youth >6, the session lasted up to 12 hours with YSI
sampling q15 and SMBG @30 minutes; in youth 2-5, SMBG
sampling occurred q30 for 4 hours. In youth 13—17, carbohydrate
intake and insulin dosing were safely manipulated to obtain wide
glucose ranges under medical supervision.

Compared to YSI reference glucose, the Mean Absolute Dif-
ference (MARD) was 10% (N =2262) and improved from 13%
on day 1 to 8% on day 4, and 10% on Day 7. 91% of CGM
readings were within 20% of YSI (or 20 mg/dL for YSI < 80 mg/
dL). In hypoglycemia ranges (CGM < 80mg/dL), the Mean
Absolute Differences was 13.4 mg/dL (N=228). The clinical
accurate readings in A zone of the Parkes error grid were 93%
and in the CEG A zone was 90%. Compared to SMBG, the
MARD was 12.5% (N=4264); no significant differences were
found by age. The CGM readings were slightly closer to YSI than
SMBG references; the MARD of SMBG to YSI was 5%
(N=1065, 95% CI: 4.5%-5.1%).

This study demonstrated accurate CGM performance in youth,
comparable to that in adults. Accuracy improvements were ob-
served across all days of wear, most notably in the hypoglycemia
range.
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INTERVAL-BASED MODEL PREDICTIVE CONTROL
FOR AN ARTIFICIAL PANCREAS

P. Herrero!, Z. Chen’, J. Bondia?, P. Georgiou’, C. Toumazou’,
A. Schaschkow’

!Electrical and Electronic Engineering, Center for Bio-Inspired
Technology - Imperial College London, London, United
Kingdom

2Universitat Politécnica de Valéncia, Institut Universitari
d’Automdtica i Informdtica Industrial, Valencia, Spain

Objective: A significant challenge of an artificial pancreas is
to provide robustness against the uncertainty and variability in-
herent in diabetes management. In this work, a novel model

>400
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>110 90 70

Lowar 35% confidence bound [mg/dL]
Figure 1. CVGA graph for iMPC (left) and eMPC (right).
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predictive control algorithm that uses interval analysis to deal
with such a challenge is proposed.

Method: The proposed interval-based model predictive con-
troller (iMPC) uses an explicit-form model to predict blood
glucose levels. This model has the advantage of being easily
identifiable using plasma insulin and glucose measurements.
Using an original technique, model parameters are identified as
interval values to account for modelling errors and glucose
sensor errors. Interval analysis is then used to obtain robust
glucose estimates over the prediction horizon.

Ten adult virtual subjects from the UVa-Padova T1DM
simulator were assessed over a 24-hour meal scenario (i.e.
7am(60 g), 1pm(70 g) and 7pm(80 g)). Realistic uncertainty on
carbohydrate intake estimation was considered (+20%). A var-
iable glucose target range (i.e. fasting: [70,140]mg/dl; prandial:
[70,180]mg/dl) was employed. iMPC was compared against its
scalar counterpart (eMPC).

Results: iMPC performed better than eMPC on all the eval-
uated glycaemic control metrics: percentage time in target range
[70,180]mg/dl (98.4 vs. 92.4 p<0.05), percentage time below
target (0.1 vs. 4.2 p<0.05) and percentage time above target (1.4
vs. 3.4). Figure 1 shows the corresponding Control Variability
Grid Analysis (CVGA) graph for both controllers.

Conclusion: A novel robust model predictive controller based
on interval analysis has the potential to improve glycaemic
control in TIDM diabetes management.

Funding: Wellcome Trust, MINECO (DPI12010-20764-C02,
DPI2013-46982-C2-1-R), EU Feder.
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VALIDATION OF A CLOSED LOOP SYSTEM
IN PAEDIATRIC PATIENTS, 6 TO 12 YEARS,
WITH TYPE 1 DIABETES

U. Schierloh!, M. Wilinska?, H. Thabit?>, B. Tschapeller’,
C. Krainer’, M. Witsch!, C. De Beaufort!, R. Hovorka?,
T. Pieber’, S. SPIDIMAN-Study-Group*

!Clinique Pédiatrique, Centre Hospitalier, Luxembourg,
Luxembourg
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2Wellcome Trust-MRC Institute of Metabolic Science,
University Cambridge, Cambridge, United Kingdom
?Joanneum Research GmbH, HEALTH Institute, Graz, Austria
4Graz, SPIDIMAN, Graz, Austria

Objective: Evaluation of safety and efficacy of closed loop
insulin delivery in children with type 1 diabetes, 6 to 12 years.

Patients and methods: 15 children, HbAlc < 11%, using in-
sulin pump, participated in this open-label single center ran-
domized cross over study. Outcome of the automated closed loop
glucose control system (closed loop arm, CL) was compared to
real time continuous glucose measurement (CGM) augmented
insulin pump treatment (open loop arm, OL). Devices: Florence
D2, Navigator II. All children were evaluated during 4 nights,
two overnight in-patient stays and 2 nights at home.

Primary outcome was time spent in target glucose range
from 3.9 to 8.0 mmol/l based on a secondary CGM (Dexcom).
Secondary outcome was time spent in hypoglycaemis <3.3 and
<2.5 mmol/l.

Results: 12 patients were analysed. There was a clear ten-
dency to improve time in target in closed loop arm. This dif-
ference was not statistically significant neither between the
groups for the 2 nights (CL 57%, OL 46%) nor when evaluating
hospital stay (CL 61%, OL 58%) compared to home setting (CL
53%, OL 34%). Hypoglycaemia prevalence in closed loop was
also lower (< 3.3 mmol/l: CL3%, OL 7%, <2.5 mmol/l: CL 1%,
OL 3%), not statistically significant.

Conclusion: Overnight closed loop pump treatment in
children between 6 and 12 years has not caused metabolic
adverse event and demonstrated tendency to more time in
glucose target and less hypoglycemia. Further studies with
larger patient population and longer duration are needed to
confirm outcome of this preliminary study.
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THE ARTIFICIAL PANCREAS: USE OF CONTROLLED
IN-PATIENT STUDIES TO ASSESS PERFORMANCE
DURING PUTATIVE HIGH-RISK CONDITIONS
ANTICIPATED TO OCCUR WITH PROLONGED
AT-HOME USE

G. Steil’, M. Kavanagh?, A. Atakov-Castillo®, H. Wolpert

'Division of Medicine Critical Care, Boston Children’s
Hospital, Boston, USA
2Adult Diabetes, Joslin Diabetes Center, Boston, USA

Background: Artificial Pancreas (AP) studies often have
power to show benefit during frequent day-to-day events such as
meals or sleep, but lack power to characterize control during
infrequent events that could lead to serious hypo or hypergly-
cemia. If the event is infrequent, at-home studies will need to be
conducted over long periods, and in large numbers of subjects,
before sufficient data to characterize the events can be expected
to be available. In-patient studies effecting the same event in
every subject can be powered with a small numbers of subjects
and conducted without putting the subjects at significant risk. We
used this approach to characterize a Physiologic Insulin Delivery
(PID) system during periods of high sensor error together and
other putative risk factors expected with prolonged home AP use.
Eight adult subjects with Type 1 diabetes were studied for 17
hours on 3 occasions. Sensor glucose (SG) was set 20% lower
than, equal to, or 33% higher than the blood glucose (BG).
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Results: Median nighttime BG (116 mg/dL. IQR [93-136])
was near target (120 mg/dL). Breakfast BG was never anticipated
to fall below 60 mg/dL. when the correct, or 20% lower than
correct, SG was used; however, when 33% higher than correct
was used, supplemental carbohydrates were required to prevent
hypoglycemia (BG <60 mg/dL) in 4 subjects. In each instance
SG falsely reported glucose as in-target (80—170).

Conclusion: nighttime, but not daytime, PID control can be
achieved with sensors reporting BG between 20% lower and 33%
higher than the true BG.
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ESTIMATION OF THE CARBOHYDRATE TO INSULIN
RATIO USING EMPIRICAL MODELS

M. Tarnik!, V. Batora’, J.B. Jorgensen?®, E. Miklovicova’,
T. Ludwig’, I. Ottinger’, J. Murgas’

!Institute of Robotics and Cybernetics, STU Faculty of
Electrical Engineering and Information Technology,
Bratislava, Slovakia

’Department of Applied Mathematics and Computer Science,
Technical University of Denmark, Kgs. Lyngby, Denmark

Recently, various empirical models have been proposed to
describe glycemia dynamics in type one diabetes mellitus sub-
jects. Carbohydrate intake and insulin infusion are considered as
the inputs and glycemia measured by a Continuous Glucose
Monitor (CGM) as the output. Models by M. Cescon et al. and
H. Kirchsteiger et al. (Model No. 2) are continuous time systems
with only few parameters. They are not physiology-based, but
exploit a special structure. The structure is clinician-friendly,
control-oriented and, most importantly, allows the parameters to
have a clear physiological interpretation, e.g. the carbohydrate to
insulin ratio (CIR).

However, the mentioned models include an integrator term
which makes it difficult to simulate more than one meal event.

We have proposed an empirical model (Model No.3) without
an integrator, which maintains the above-mentioned benefits.

The breakfast data have been used to assess the model. The
mean data values for couple of days have been used for identi-
fication and the model has been validated separately on data for
each day.

The performance evaluation has shown that the Model No.2
and No.3 are comparable. Identification: Model No.2 VAF=
97.05[%]; No.3 VAF=97.62[%]. Validation: No.2 VAF=
96.72[%]; No.3 VAF=97.14[%], where VAF is the variance
accounted for.

The results have shown that the model parameters can be
interpreted as CIR and the model can be used to simulate more
meal events.

This work has been supported by grant VEGA1/2256/12.
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PERFORMANCE DURING UNSUPERVISED CLOSED
LOOP IN CHILDREN AND ADULTS WITH TYPE 1
DIABETES: WHAT MAKES THE DIFFERENCE?

M. Tauschmann’, H. Thabit', D. Elleri’, A. Lubina-Solomon?,
M. Stadler’, S.R. Heller?, S.A. Amiel’, M.L. Evans’,
D.B. Dunger!, R. Hovorka'

"Wellcome Trust - MRC Institute of Metabolic Science,
University of Cambridge, Cambridge, United Kingdom
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2Academic Unit of Diabetes Endocrinology and Metabolism
Department of Human Metabolism, University of Sheffield,
Sheffield, United Kingdom

’Diabetes Research Group, Kings College London, London,
United Kingdom

Objectives: Overnight closed-loop (OCL) insulin delivery
is safe and effective in the home setting but outcomes vary
between individuals. Identifying explanatory factors may
help target those benefitting most whilst guiding further de-
velopments.

Methods: We combined two randomized OCL free-living
home studies in 16 adolescents and 24 adults with T1D. Parti-
cipants underwent, in random order, two periods of sensor
augmented insulin pump therapy (SAP) or SAP combined with
OCL insulin delivery, each lasting three-(adolescents) or four-
weeks (adults). We stratified the study population by quar-
tiles according to mean overnight glucose and overnight time
in target during OCL. Comparisons of baseline characteristics
(age, body mass index BMI, total daily insulin dose TDD,
HbA1lc) and utility (time of OCL start, duration of OCL ap-
plication per night) between top and bottom quartiles were
made.

Results: Using data from 866 OCL nights, only baseline
HbA 1c differed between top and bottom quartile of mean over-
night glucose (58.4%10.2 vs. 69.6% 8.2 mmol/mol, mean=+ SD,
p=0.015). Participants in best quartile of time in target were
significantly younger (17.28 [15.77,23.23] vs. 36.78 [27.21,
48.7], median[IQR]; p=0.029), had lower BMI (21.71+1.81 vs.
25.18+2.54kg/m?* p=0.002), and higher TDD (0.72 +
0.11 vs. 0.52%£0.21 U/kg/day; p=0.014). There was trend
towards longer OCL use and earlier OCL start in best quartiles.

Conclusions: Better outcomes during OCL under free-living
conditions were seen in those with lowest HbAlc and in ado-
lescents. Improved outcomes may be observed if OCL is started
earlier and applied for longer. Reasons for reduced effectiveness
in older participants warrant further investigations.
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REAL-TIME UNDERWATER GLYCAEMIA
MONITORING AND RECORDING DURING SCUBA
DIVING UP-DATE

D. Cialoni', M. Pieri’, A. Marroni’

'Research, Dan Europe foundation, Roseto degli Abruzzi, Italy

Introduction: Diabetic mellitus type 1 is considered a con-
traindication to scuba diving [1-2-3-4-5-6-7].

The scope of this work is implement continuous underwater
blood glucose (BG) monitoring using a dedicated real time
monitor during diving whilst checking that the values recorded
underwater are not influenced by the hyperbaric exposure.

Material and Method: Two diabetic divers (one male and
one female), were monitored every 5 minutes during 40 dives, by
a dedicated Continuous Glucose Monitor & Subcutaneous Glu-
cose Sensor (Dexcom G4). The CGM Monitor was hosted in a
waterproof case.

Data were recorded every 5 minutes during the dive and for 1
hour before and after the dive.

BG data about were also recorded, during two other assess-
ments in normobaric conditions and in a hyperbaric chamber.
During these tests BG was measured simultaneously using
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Dexcom G4, CGM systems, and a capillary BG (OneTouch®
Verio®IQ).

Results: 40 dives were recorded; no statistical difference
between BG recordings every 5 minutes pre, during and post
dives could be found (P <0.05).

However, occasional borderline hypoglycaemia value was
observed (<70 mg/dL).

Data about the two different instruments showed a difference
in recorded data in normobaric condition p=0.002 and in hy-
perbaric condition p=0.001; however, this difference was sim-
ilar and constant in the two different environmental conditions
p=0.25.

Discussion: Our data confirm that BG values recorded in
hyperbaric condition, and underwater can be trusted as the dif-
ference in BG reading between the Dexcom device, and the
Capillary Blood data are not influenced by the environmental
pressure.
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RESULTS FROM AN INTERVIEW-BASED SURVEY
OF GLA-300 SOLOSTAR COMPARED WITH THREE
COMMERCIALIZED DISPOSABLE INSULIN PENS

D. Klonoff', I. Naybergl, F. Erbstein®, A.M.G. Cali®,
C. Brulle-Wohlhueter’, T. Haak*

'Diabetes Research Institute, Mills-Peninsula Health Services,
San Mateo, USA

2Sanofi, Frankfurt am Main, Germany

3Sanofi, Paris, France

*Diabetes-Klinik Bad Mergentheim, Diabetes Zentrum
Mergentheim, Bad Mergentheim, Germany

Aims: To evaluate perceptions of people with diabetes (users)
and HCPs (trainers) on usability of Gla-300 SoloSTAR dispos-
able insulin pen, compared with Lantus SoloSTAR®, FlexPen®
and KwikPen™.

Methods: A 75-minute quantitative face-to-face interview
was conducted with trainers (64 nurses, 63 endocrinologists, 59
PCPs, and 4 pharmacists) with experience using =1 of the de-
vices tested, and users (228 T2DM, of whom 128 were pen naive;
and 26 T1DM, of whom 3 were pen naive). Following moderator
demonstration, participants assessed pen usability, and ranked
the devices in 10 different categories.

Results: Participants from six countries (France, Germany,
Spain, UK, USA, Japan) were interviewed. More users ranked
Gla-300 SoloSTAR first for ‘ease of use’ (44%), ‘ease of injec-
tion’ (49%) and ‘least effort to press down plunger’ (55%) vs
Lantus SoloSTAR® (21%, 20% and 17%, respectively), Kwik-
Pen™ (18%, 18%, 18%) and FlexPen® (17%, 14%, 10%). More
trainers also ranked Gla-300 SoloSTAR first for these categories
(49%, 59%, 68%) vs Lantus SoloSTAR® (26%, 18%, 13%),
KwikPen™ (8%, 13%, 10%), and FlexPen® (17%, 10%, 8%).
Fewer users ranked Gla-300 SoloSTAR first for ‘visualizing how
much insulin is left’ vs all tested 6g)ens and ‘hearing the dial
turning’ vs KwikPen™ and FlexPen™. The majority experienced
no problems preparing Gla-300 SoloSTAR and delivering the
dose.

Conclusion: Gla-300 SoloSTAR was ranked first by more
participants as being the easiest to use and inject, and requiring
least effort to depress the plunger, than the three other disposable
pens tested.

Market research project conducted by Research Partnership
and funded by Sanofi.
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FUNCTIONAL CHARACTERISATION OF FOUR
DIFFERENT HALF-UNIT REUSABLE INSULIN PENS

D. Klonoﬁj, L Nayberg’, L. Rabboné?, C. Domenger‘?, S.
Blancke®, H. Oualali®, A. Friedrichs®, S. Adler’, T. Danne®

!Diabetes Research Institute, Mills-Peninsula Health Services,
San Mateo, USA

2Ospedale Infantile Regina Margherita, S.5.V.U.
Endocrinologia e Diabetologia, Turin, Italy

3Global Diabetes Division, Sanofi, Paris, France

“Sanofi Germany GmbH, Sanofi, Frankfurt, Germany

°LWS Risk Management Consult GmbH, LWS Group,
Brannenburg, Germany

Kinder und Jugendkrankenhaus, “Auf der Bult”, Hannover,
Germany

Objectives: The JuniorSTAR® (Sanofi, manufactured by
Haselmeier) reusable, half-unit insulin pen was developed to
address the needs of the paediatric type 1 diabetes population.
Functional tests were conducted in a laboratory setting to assess
dimensions, weight and injection force of JuniorSTAR® and
three other half-unit pens: NovoPen® Junior (NovoNordisk),
NovoPen Echo® (NovoNordisk) and HumaPen® Luxura™ HD
(Eli Lilly).

Methods: 20 of each pen, filled with rapid-acting insulins
were tested. Weight, length, size of dose button, dose window,
dose digits, and dial extension were measured. Injection force
was measured using a material testing machine at various typi-
cally used injection speeds and flow rates.

Results: JuniorSTAR® had the lowest weight and shortest
length (without cap) for dose settings <15 U. HumaPen® Lux-
ura™ HD was the heaviest pen, with the longest dose-setting
extension. The dose window width was similar for JuniorSTAR®
and HumaPen® Luxura™ HD; both NovoPens® were narrower.
JuniorSTAR® had the largest dose window digits and dose but-
ton height (Table 1). J uniorSTAR® showed the lowest injection
forces at the investigated parameters (Table 2).

Conclusions: Among the pens tested, JuniorSTAR® had the
lightest weight, the shortest length (without cap, for dose settings
<15U), the highest dose button, the largest dose window digits,
and the lowest injection force. These characteristics could ease
the handling of the pen for young people with diabetes and di-
abetes patients who have limited hand strength. Further studies

Table 1: Pen weight and

" NovoPen® NovoPen HumaPen®
se:]l;ug TR Junior® Echo®* Luxura™ HD*
Mean (SD) weight
(including cartridge), g
With cap 41.7 (0.16) 613 (0.33) 59,3 (0.17) 64.2 (0.34)
‘Without 27.4 (0.04) 44.1 (0.20) 44.1(0.15) 44.3 (0.34)
Mean (5D length, mm
With cap 0 160.8 (0.05) 163.4 (0.08) 160.6 (0.00) 166.2 (0.18)
Without cap 0 133.6(0.10) | 140.5(0.14) 145.5(0.09) | 1417 {0.09)
5 138.5(0.14) 144.8 (0.15) 147.0 (0.13) 147.0 (0.11)
10 143.5(0.11) 149.2 (0.13) 148.5 (0.13) 152.3 (0.10)
15 148.4 (0.10) 153.7 (0.16) 150.1 {0.09) 157.6{0.07)
30 163.4(0.09) | 166.8(0.13) 154.6 (0.16) | 173.5(0.05)
Mean (5D) dose button
dimension, mm
Diameter 17.2 (0.00) 16.5 (0.06) 17.3 (0.00) 17.6 (0.05)
Height 14.5 (0.00) 7.8 (0.00) 11.2 (0.00) 10.8 (0.06)
Mean (5D) dose window ——
dimensions, mm
Width 8.0 (0.00} 6.7 (0.00) 6.0 (0.00) 8.4 (0.00)
Length 8.0 (0.00} 8.0 (0.00) 7.5 (0.00) 5.0 {0.04)
Mean (5D} dose window
digit dimensions, mm
Height 3.6 (0.08) 2.4 (0.05) 2.8 (0.06) 3.5(0.11)
- 2.1(0.10) 1.5 (0.04) 2.0(0.05) 1.8(0.16)
*Sanofi, Paris, France, manufactured by | ier, Stuttgart, i Denmark;

*Eli Lilly, Indianapolis, IN, USA
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Table 2: Injection force measurements
Injection force [N) at 30U dose setting, mean (SD)
Pen JuniorSTAR® | NovoPen® Junior | NovoPenEchoe | HumaPen®
Luxura™ HD

Insulin Apidra® i i g
Button dialling speed, mmy/s

4.00 4.38(0.27) 7.95(0.44) 9.66 (0.28) 5.91(0.43)

B8.00 7.82 (0.61) 12.53 (0.78) 19.12 (0.67) B.82 (0.70)
Flow rate, Ufs

367| 4.38(0.27) 7.27(0.43) 7.01 (0.15) 5.84 (0.47)

6.00| 5.94(035) 9.22 (0.59) 7.25 (0.17) 7.54 (0.65)

7.34 7.82 (0.61) 10.34 (0.67) 7.89 (0.16) 8.52 (0.70)

10.00 9.17 (0.47) 12.89 (0.91) 9.45 (0.23) 10.52 (0.93)

investigating user preferences for optimal dimensions, ease of
reading, and injection forces are recommended.

Study funded by Sanofi

Tests performed by LWS, Brannenburg
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LONG-TERM USE OF INSUPAD IS ASSOCIATED
WITH HIGH TREATMENT ADHERENCE,
MAINTENANCE OF EXCELLENT GLYCEMIC
CONTROL AND FURTHER REDUCTION OF
PRANDIAL INSULIN REQUIREMENTS

A. Pz_‘b'itznerj, K. Funke? F. Demircik!, G. Bitton>,
R.O.N. Nagar®

Diabetes Center and Practice, Pfiitzner Science & Health
Institute, Mainz, Germany

2Clinical Research, IKFE-Potsdam, Potsdam, Germany
Research & Development, Insuline Medical Ltd.,
Petach-Tikva, Israel

The InsuPaddevice enhances insulin absorption by standard-
ized injection site modulation and was shown to reduce the
frequency of hypoglycemia (by ~46%) and prandial insulin
requirements (—30%) in a controlled trial with three month
Duration. This follow-up investigation aimed to explore the
effect of using InsuPad over a period of more than 12 months.

After the study, patients were supplied with the device and
disposables to continue device use. Patients in the previous
control group were also trained on device use. This long-term use
follow-up investigation was performed in 52 patients (22 female,
30 male, age (mean*SD): 658 yrs., HbAlc: 7.1+£0.7% at
main study start), who were re-contacted after a minimum of 13
months to complete a standardized questionnaire.

Mean usage time was 17.8+2.5 months (13-21 months).
Only two patients (3.8%) had stopped device use because of
persistent skin reaction to the adhesive. In the remaining patients,
body weight had remained stable (3 months: 100 +23 kg vs. 18
months: 100+ 18kg, n.s.), HbAlc was stable (baseline: 7.2 +
0.7%; after 3 months: 6.4+ 0.7% vs. 18 months: 6.3 +0.6%), and
total daily insulin dose was even further reduced as com-
pared to BARMER-study start (change vs. baseline: 3 months:
—16.5% vs. 18 months: —25.3%, p<0.001).

The excellent glycemic control achieved in the BARMER-
study was maintained when all patients used the device over a
period of 18 months or longer with further reduction of prandial
insulin dose requirements and with a high treatment adherence.
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OBESE PATIENTS ON INTENSIVE INSULIN ANALOG
THERAPY REACHING TREATMENT TARGETS
(HBA1C<6.5% AND WEIGHT LOSS >1KG

A. Pfiitzner!, T. Segiet’, T. Behnke®, G. Bitton®, R. Nagar*
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Diabetes Center and Practice, Pfiitzner Science & Health
Institute, Mainz, Germany

2Clinical Research, Diabetes Center, Speyer, Germany
3Clinical Research, Diabetes Competence Center, Neuwied,
Germany

“Resarch & Development, Insuline Medical Ltd., Petach-Tikva,
Israel

InsuPad applies a standardized skin modulation resulting in
lower prandial insulin doses. The purpose of this analysis was to
compare the impact of reaching two Treatment Targets
(HbA1lc<6.5% and weight loss) on prandial insulin doses and
hypoglycemic episodes (<63 mg/dL).

All Patients who completed the BARMER study and lost more
than 1kg of body weight in the three-month observation period
were included. Mean values were calculated for HbAlc, body
weight changes, changes in prandial and basal insulin dose, and
the number of hypoglycemic and hyperglycemic readings.

Meeting the inclusion criteria were 22 patients in the InsuPad
group (IPG, 9 female, 1 Type 1, age: 64 =8 yrs., weight: 106.7 *
18.7kg) and 17 patients in the control group (CG, 7 female, 3
Type 1, 60+ 10yrs., 109.0+18.4kg). HbAlc treatment target
(<6.5%) was successfully met after three months in both groups
(IPG: 6.2£0.5% vs. CG: 6.31+0.5%, n.s.). Weight loss was IPG:
—2.6t1.5kg and CG: —3.7+4.4kg (n.s.). IPG patients needed
28% less prandial insulin (CG: +12%, p<0.001) and 1%
more basal insulin (CG: —2%, n.s.). Number of hypoglycemic
readings were IPG: 2.8 £4.4/patient and CG: 8.9 *16.0/patient
(p<0.05).

Treating obese patients to a combined HbAlc (<6.5%) and
weight loss target (> 1kg) was possible with and without use of
the InsuPad device. Patients using InsuPad needed substantially
less prandial insulin and had only a third of the frequency of
hypoglycemia readings as compared to the control group.

233

PLGA PARTICLES AS A VECTOR FOR ORAL INSULIN
DELIVERY: IN VITRO AND IN VIVO VALIDATION
OF FUNCTIONALITY

M. Diop’, A. Virciglio’, C. Mura’, C. Peronet’, W. Bietigier',
A. Langlois], E. Pedracini’, Y. Frere?, S. Sigristl, M. Pinget,
A. Schaschkow’

lR&D, Centre Européen d’étude du Diabéte,
STRASBOURG Cedex, France

2UPR 22 CNRS, Institut Charles Sadron,
STRASBOURG Cedex, France

Oral administration of insulin results in low pharmacological
effect, due to harsh conditions of the gastrointestinal tract. En-
capsulation is one of approaches to protect insulin, Poly lactic-
co-glycolic acid (PLGA) particles (NP) are known to be effective
drug carrier but have a bioavailability lower than 20% and a long
acting profile. The aim of this work was to increase encapsulated
insulin bioavailability modifying surface properties of NP to
improve interaction with mucus layer.

Particles were prepared in the presence or not of polyvinyl
alcohol (PVA), with PEGylated-PLGA or with a coating by
chitosan chloride. In vitro internalization was tested on epithelial
coculture (Caco-2/RevHT29MTX) and caco-2 alone by flow
cytometry. Finally, NPs were administrated in vivo intra-
peritoneally (2UI) and intraduodenally (10UI) in diabetic rats.
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Without PVA and PEGylated-PLGA NPs had a smaller size
(154 +£24nm), whereas chitosan coating increased NPs size
(236 £29nm) in comparison to control (20029 nm). Cell NPs
uptake was improved by PEGylated-PLGA and without PVA at
the opposite of chitosan coated NPs, which adhered on mucus
and cell membrane when compared to classical NPs (PLGA +
PVA). Administration of NPs (2UI) by intraperitoneal route in-
duced a decrease of glycemia as faster as no encapsulated insulin
(4 hours). 10Ul if insulin has no effect by intraduodenal route at
the opposite to NP decreasing glycaemia. Without PVA, NP were
the most efficient.

It appeared that NPs without PVA were the most efficient
in vitro as in vivo, and represent a promising formulation for oral
insulin delivery.
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NEW INSULIN GLARGINE 300 U/ML: EFFICACY
AND SAFETY OF FLEXIBLE VS FIXED DOSING
INTERVALS IN PEOPLE WITH TYPE 2 DIABETES
MELLITUS

M.C. Riddle’, G.B. Bolli®>, P.D. Home>, R. Bergenstal®,
M. Wardecki®, L. Vinet, H. Yki-Jérvinen’, N. Jeandidier®

! Department of Endocrinology Diabetes & Clinical Nutrition,
Oregon Health & Science University, Portland, USA
2Department of Internal Medicine, University of Perugia,
Perugia, Italy

3Institute of Cellular Medicine (Diabetes), Newcastle
University, Newcastle upon Tyne, United Kingdom
“International Diabetes Center, Park Nicollet, Minneapolis,
USA

Sanofi, Warsaw, Poland

SEXPERIS IT, contracted to Sanofi, Nanterre, France
"Faculty of Medicine and Helsinki University Central Hospital,
University of Helsinki, Helsinki, Finland

SUniversity of Strasbourg, Strasbourg, France

Background and aims: The more constant and prolonged PK
and PD profiles of new insulin glargine 300 U/mL (Gla-300) vs
glargine 100 U/mL (Gla-100), with glycemic control extending
beyond 24 h and up to 36 h, provide a rationale for the occasional
flexible timing of daily injections depending on individual life-
style. The 3-month sub-studies of EDITION 1 and 2 compared
the efficacy and safety of Gla-300 using a fixed 24-h dosing in-
terval with a flexible dosing regimen allowing between-injection
intervals of 24 +3 h.

Materials and methods: The background multicenter,
6-month, open-label studies compared Gla-300 vs Gla-100 injected
once daily in the evening in people with type 2 diabetes
mellitus using basal + meal-time insulin (EDITION 1) or basal
insulin + OADs (EDITION 2). Participants (N = 198) using Gla-
300 were randomized at month 6 to the fixed or flexible regimen.
Efficacy and safety were evaluated in a pooled data analysis.

Results: The frequency of maintaining a 24+ 1h interval
between injections was 88.0% with the fixed regimen and 58.7%
with the flexible regimen. HbA . change was comparable in fixed
vs flexible regimens (Table). Percentages of participants expe-
riencing 21 hypoglycemic event at any time (24 h), or at night
(00:00-05:59h), were comparable. Severe hypoglycemia was
experienced by 1 participant (EDITION 1). There were no dif-
ferences in adverse events.
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Table: Outcomes of flexible and fixed dosing intervals - pooled data
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Table 1 — Glycemic control over 12 months in the EDITION 2 study

analysis of the EDITION 1 and EDITION 2 sub-studies HbA (%)
Flexible Fixed e P A0
HbA1c, % Baseline’ 7.30 (0.93) 7.30 (0.96) . (N=403) {N=405)
Changet 0.05 (0.06) 0.00 (0.07) Baseline Mean (S0) 8.26 (0.86) 8.21(0.77)
[months 6-9] Change from baselinefo LS mean -0.55 :
Difference® 0.05(-0.13 t0 0.23) month 12 (MMRM) (95% €1 (~0.67 to -0.44) (-0.61 10 -0.39)
LS mean difference -0.08
(95% CI) (-0.22 10 0.10)
Hypoglycemic  All, at any time 48 (48.0) 53 (55.2) . - :
mm’.n(%)' [24 h] Cl, confidence interval; LS, least squares; miTT, modified intention-to-treat; MMRM, mixed model for
All, nocturnal 22 (22.0) 22(22.9) FeNtd Iessirmants.
[00:00-05:59 h]
Severe, at any 0(0.0) 1(1.0)
time [24 h]
Table 2 — Hypoglycemi 12 ths in the EDITION 2 stud
Percentage of 24:<1h 58.7 88.0 S8 over < Mot 1 218 ”
injections ypogly Hypogly at any time of day
within dosing  2431t03h 255 9.8 108:08-95.50 1) il
inksoeate, Gla-300 Gla-100 RR* Gla-300 Gla-100 RR*
- Safsty population ' o
24453 h 15.8 29 (N=403)  (N=406) (95%CI)  (N=403)  (N=406) (95% C1)
Any hypoglycemia
*Modified intention-to-treat population (flexible, N=99; fixed, N=9;5): mean Py -
(standard deviation); least squares (LS) mean (standard error); 5LS mean % pecple 21 event 197 46.4 . 799 830 -
difference (95% confidence interval); safety population (flexible, N=100; fixed, e 013 1.00 (0.80101.03)
N=86). - 061 0.87
Events/participani-year 180 2584 (0.41100.82) 11.87 1370 0.70 10 1.07)
Confirmed (S70 mgldL [$3.9 mmoliL]) or severe hypoglycemia
. .Co.nclusion: Occasional f.lexi.bil.ity in timing of daily Gla-300 % pecple 21 event e “s o 10':‘0.99) Sk & w-s::' s
injections by =3 h resulted in similar efficacy and safety com-
pared with advising injections at a fixed time each day. Eventspaticpantyesr 174 271 o A8 e 118 o008 o

Study sponsored by Sanofi (NCT01499082/NCT01499095)
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LESS NOCTURNAL HYPOGLYCEMIA AND WEIGHT
GAIN WITH NEW INSULIN GLARGINE 300 U/ML VS
100 U/ML: 1-YEAR RESULTS IN T2DM USING BASAL
INSULIN + OADS (EDITION 2)

H. Yki-Jérvinen’, R. Bergenstal’, G.B. Bolli®’, M. Wardecki?, M.
Maroccia®, M.C. Riddle®

!Faculty of Medicine and Helsinki University Central Hospital,
University of Helsinki, Helsinki, Finland

2International Diabetes Center, Park Nicollet, Minneapolis,
USA

3Department of Internal Medicine, University of Perugia,
Perugia, Italy

“Sanofi, Warsaw, Poland

5Umanis, Levallois-Perret, France

Department of Endocrinology Diabetes & Clinical Nutrition,
Oregon Health & Science University, Portland, USA

Background and aims: EDITION 2 investigated glycemic
control and hypoglycemia using new insulin glargine 300 U/mL
(Gla-300) versus glargine 100 U/mL (Gla-100) in people with
T2DM on basal insulin plus OAD(s).

Materials and methods: In EDITION 2, 811 adults with
T2DM and inadequate HbA,. control were randomized to re-
ceive Gla-300 or Gla-100 for 6 months. In this 6-month open-
label extension, participants continued to receive once-daily
Gla-300 or Gla-100 plus OADs; 315 (78%) participants in the
Gla-300 group and 314 (77%) participants in the Gla-100 group
completed 12 months’ treatment.

Results: Improved control of HbA . was maintained at 12
months with each regimen. Over 12 months, fewer participants
experienced =1 nocturnal confirmed (<70 mg/dL [ <3.9 mmol/
L]) or severe hypoglycemic event with Gla-300 than Gla-100

Cl, confidence interval; "RR, relative risk for % people =1 event; RR, rate ratio for eventsiparticipant-year.

(RR: 0.84 [95%CI: 0.71, 0.99]). Annualized event rates of noc-
turnal confirmed (<70 mg/dL [ <3.9 mmol/L]) or severe hypo-
glycemia were 37% lower with Gla-300 than Gla-100 (1.74 vs
2.77, RR: 0.63 [0.42, 0.96]). Severe hypoglycemia at any time
(24 h) was infrequent, experienced by 7 and 6 participants in the
Gla-300 and Gla-100 groups, respectively. Body weight increase
was observed in both groups, and was significantly less with Gla-
300 than Gla-100 (LS mean [95%CI]: 0.42 [0.04, 0.80] versus
1.14 [0.76, 1.52]kg, p=0.0091). A similar pattern of adverse
events was seen between groups.

Conclusion: Over 12 months’ treatment, people with T2DM
using Gla-300 and OADs had comparable glycemic control,
experienced fewer nocturnal hypoglycemic events and less
weight gain compared with those using Gla-100.

Study sponsored by Sanofi (NCT01499095)
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GLYCEMIC CONTROL AND HYPOGLYCEMIA
WITH NEW INSULIN GLARGINE 300 U/ML
IN PEOPLE WITH TYPE 1 DIABETES (EDITION 4)

P.D. Home!, R. Bergenstal?, M.C. Riddle?, M. Rojeski?,
M. Espinasse®, G.B. Bolli®

Institute of Cellular Medicine (Diabetes), Newcastle
University, Newcastle upon Tyne, United Kingdom
2International Diabetes Center, Park Nicollet, Minneapolis,
USA

’Department of Endocrinology Diabetes & Clinical Nutrition,
Oregon Health & Science University, Portland, USA

4San0ﬁ, Bridgewater, USA

5San0ﬁ, Paris, France

®Department of Internal Medicine, University of Perugia,
Perugia, Italy
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Table — Hypoglycemic events per participant-year in the two insulin groups

Gla-300 Gla-100 RR (95% C1)
(N=274) (N=275)
Total participant-years 1241 126.8

Nocturnal (00:00-05:59 h) confirmed (£70 mg/dL [£3.9 mmol/L]) or severe

Baseline to month 6 8.0 8.9 0.90 (0.71 to 1.14)
Baseline to week 8 7.8 11.2 0.69 (0.53 10 0.91)
Week 9 to month 6 8.1 7.9 1.04 (0.80 to 1.36)

Any-time (24 h) confirmed ([S70 mg/dL [$3.9 mmolL]) or severe

Baseline to month 6 78.4 72.5 1.09 (0.94 to 1.25)
Baseline to week 8 87.4 89.5 0.98 (0.851t0 1.13)
Week 9 to month 6 73.9 64.2 1.16 (0.98 to 1.37)

Cl, confidence interval, RR, rate ratio.

Background and aims: EDITION 4 studied the efficacy and
safety of new insulin glargine 300 U/mL (Gla-300) compared
with glargine 100 U/mL (Gla-100) in people with TIDM.

Materials and methods: In this 6-month, multinational,
multicenter, open-label study, participants (N=549, BMI 27.6 kg/
m?, diabetes duration 21.0 years, HbA . 8.1% [65 mmol/mol])
were randomized 1:1:1:1 to once-daily Gla-300 or Gla-100,
morning or evening, while continuing mealtime insulin.

Results: Gla-300 was non-inferior to Gla-100 for HbA,.
change from baseline (primary endpoint) (LS mean change
[SE] —0.40 [0.05] % (—4.4 [0.6] mmol/mol) and —0.44 [0.05]
% (—4.8 [0.6] mmol/mol); LS mean difference 0.04 [95% CI:
—0.10t0 0.19] % (0.4 [—1.1 to 2.1] mmol/mol)). Event rates of
confirmed (<70 mg/dL [ £3.9 mmol/L]) or severe hypoglycemia
at any time (24 h) were similar for the two groups; nocturnal
hypoglycemia was lower for Gla-300 versus Gla-100 during the
first 8 weeks (Table). Severe hypoglycemia was observed in
6.6% (Gla-300) and 9.5% (Gla-100) of participants. Neither
glycemic control nor hypoglycemia differed between insulins
or times for morning and evening injection groups. Total insu-
lin dose increased to a somewhat greater extent for Gla-300
versus Gla-100 (change from baseline +0.19 versus +0.10 U/
kg). Weight gain was significantly lower with Gla-300 ver-
sus Gla-100 (LS mean difference —0.56 [—1.09 to —0.03] kg,
p=0.037). There was no difference in AEs between groups.

Conclusion: New insulin glargine 300 U/mL provided com-
parable glycemic control versus glargine 100 U/mL, while noc-
turnal hypoglycemia was reduced during the first 8 weeks.

Study sponsored by Sanofi (NCT01683266)
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PREDICTORS OF GLYCEMIC RESPONSE
FOLLOWING NEWLY INITIATED BASAL INSULIN
AMONG INSULIN NAIVE ADULTS WITH TYPE 2
DIABETES

M. Malek!, R. Aghili’, A. Ebrahim Valojerdi', M. Khamseh'

Iran University of Medical Sciences, Endocrine Research
Center (Firouzgar) Institute of Endocrinology and Metabolism,
Tehran, Iran

Aims: To determine the baseline characteristics predict the
likelihood of attainment of HbAlc goal and change in HbAlc
after initiation of basal insulin glargine in insulin naive people
with type 2 diabetes not adequately controlled on oral glucose
lowering drugs.
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baseline A1C Category
Relationship b baseline ch ics and HbAlc by wesk 24
HbAIC =7.0% HBAIC >7.0%
(visit3) (visit3) P-value
N=157 (36%) N=276 (64%%)
Gender (Female) 99(63%) 167 (61%) 0.61
Age (3) 33.79+11.55 35.24+10.89 021
BM (kg'm”) 28.00=4.43 27.01+5.13 0o
Diabetes duration (yr) 954685 874597 043
SBP (mmHz) 127.88=16.69 132.60=18.97 0.01
DBP (mmHg) 79302923 81.00=8.63 0.04
TG (mg/dl) 186.85=86.19 188.17+06.32 094
HDL (mg/dl) 443821247 42.66:11.46 028
LDL (mg/dl) 103.93232.29 107.79+35.74 027
Chol (mg/dl) 186.99=39.94 190.54=45.85 042
FBG (mg/d) 1943225484 213.54+635.51 0.001
HbAIC (%) 8.52+0.99 9.07£0.85 0.00
Nephmopathy (+) 14(9%) 30(11%) 0.56
Neuropathy (+) 33(2%) 83 (31%) 0.051
Retinopathy (+) 16(11%) 32(13%) 0.66
Sulphomylurea use at baseline
119(76%) 216 (78%) 0.56
(y&s vs no)
Glargine dailydose (unitday) 14752774 16.40=8.18 0.007

BM: BodyMass Index; SBP: Systolic Blood Pressure; DSP: Diastolic Blood Pressure, TG
Triglyceride; HDL: High Density Lipoprotein; LDL: Low Density Lipoprotein, Chol: Total
Cholesteral; FBG: Fasting Blood Glucose; HbAlc: Glycosylated hemoglobin

istic and HbAlc attainment.

Odds ratio CI for odds ratio p-value
SBP 099 (097 1.00) 0.07
DBP 099 (096 1.02) 0.60
FBG 0.99 (0.99 1.00) 0.53
HbAIC 054 (0.41 0.69) 0.00
Glargine dose 097 (094 1.02) 0.06
Neumopathy 0.82 (0.49 1.36) 0.44

SBP: Systolic Blood Pressure
DSP: Diastolic Blood Pressure
FBG: Fasting Blood Glucose
HbAlc: Glycosylated hemoglobin

Methods: Data from the Iran-AFECT study was used for this
analysis. Univariate and multivariate analyses were performed
on insulin naive people. We included all people with type 2
diabetes not adequately controlled by oral glucose lowering
drugs who completed 24 weeks of the study. Glycemic response
was defined as HbAlc < 7.0% and/or change in HbAlc at 24
weeks following insulin initiation.
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Results: The mean HbAlc was 8.9% +0.9% at baseline which
decreased to 7.6%+1.2% (P=0.00). By week 24, thirty six
percent of the participants reached to the HbAlc 7.0%. In uni-
variate analysis, the strongest association was for the baseline
HbAlc (r*=0.32, P=0.00). In multivariate analysis, predictors
of change in HbAlc were baseline HbAlc (r2:0.29, P=0.00),
and glargine dose (*=0.01, P=0.02). The baseline HbAlc was
accounting for 88% of explainable variance in HbAlc. The best
cut-off predicting glycemic response for baseline HbAlc was
8.5%. There was also significant HbAlc change (up to 2.36%) in
more poorly controlled patients.

Conclusions: Among factors predicting response to initiating
basal insulin therapy with insulin glargine, baseline HbAlc is the
strongest predictor, and explains most of variance in HbAlc
change.
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EVALUATING ANALOG VS HUMAN INSULIN
EFFICACY IN REAL LIFE. OBSERVATIONAL STUDY
IN TYPE 2 ALBANIAN DIABETIC PATIENTS,
PREVIOUSLY INSULIN TREATED

F. Toti', B. Resulaj?, M. Carcani®, R. Tare*, A. Lapardhaja’,
G.J. GjongajS, L. Bruka’, V. Lile®

]Endocrinology & Metabolic diseases, University Hospital
Center “Mother Theresa’’, Tirana, Albania

2Faculty of Medicine, University of Medicine, Tirana, Albania
3Internal Medicine, Durres Regional Hospital, Durres, Albania
“Internal Medicine, Elbasani Regional Hospital, Elbasan,
Albania

’Internal Medicine, Berat Regional Hospital, Berat, Albania
Endocrinology & Metabolic diseases, Policlinic of Specialty
Nr. 3, Tirana, Albania

"Endocrinology & Metabolic diseases, Policlinic of Specialty
Nr. 1, Tirana, Albania

8Endocrinology & Metabolic diseases, Policlinic of Specialty
Nr. 2, Tirana, Albania

Background and Aims: In Albania, specialists still have to
demonstrate at the institutions the treatment’s efficacy and cost-
effectiveness for new insulin analogs. The aims of our study is to
evaluate the efficacy of analogs vs human insulins and differ-
ences between various analog insulin, in type 2 diabetes patients,
previously treated with human insulin.

Methods: This study is realized in real life patients. We ret-
rospectively included 384 patients, previously treated =24
months with human insulins, switched to an analog insulin for
> 12 months. Treatment efficacy was evaluated by HbAlc levels,
weight difference and changes in total daily dose (TDD) analog
vs human.

Results: 185 (48.17%) males. Mean age 62.19 (SD 10.12) yrs,
mean diabetes duration 10.8 (SD5.35)yrs. Mean duration on
analog insulin therapy was 19.1 months. GLargine 194 (50.5%),
DEtemir 110 (28.6%), All Other Analogs (AOA) 80 (20.8%).
Averall Mean HbAlc was 8.86(SD1.06) vs 7.51(SD1.51) on
analogs p<0.01. TDD was 54.9UI (SD20.1) vs 62.56Ul
(SD27.95) on analogs p <0.05, but smaller basal doses 29.28 vs
28.1UL 21% of the patients on human insulin had an HbAlc<
7%, vs 63.1% on analogs. Patients on analogs had a slight weight
increase +3.18 kg during the study period (p 0.55), but DE/GL
1.48 vs 4.14kg (p<0.01).

Conclusions: A better metabolic control was noted with analog
vs human insulins, with smaller daily doses of basal insulin and

A-105

minimal weight increase. Even in our study, Detemir group had a
smaller weight gain, making it preferable for obese type 2 diabetics.
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BIOMATERIAL USED AS A WAY TO PREVENTION
THE DIABETIC FOOT CONSEQUENCES

L. Batista’, S.S.F.R. Rodriguesl, J. Dullius®, A.C. David?

!Biomedical Engineering, University of Brasilia, Brasilia,
Brazil
2Physical Education, University of Brasilia, Brasilia, Brazil

The high plantar pressures of the foot during gait in patients
with neuropathy have a mechanical etiology due to foot defor-
mities and kinematic changes. These conditions increase the risk
of ulceration in these patients and, in consequence, to neuropa-
thy, micro and macro-vasculopathies, people with DM present
alterations on foot skin humidity.

Aims: i) Evaluating the insole with shock absorbers confec-
tion, made of a variable density material derived from natural
latex, for filtering plantar pressure signals and ii) Through of the
pressure distribution and analysis of the cell that has been de-
signed to aid tissue regeneration to verify how the skin hydration
is showed with the latex insole use.

Results: The essence of this study is intended, under the eti-
ological-mechanical approach, to the intersection of an external
element (latex-derived insole) with diabetic passive stride and
to show how the foot skin hydration can be modified through the
use of biomaterial latex (brasiliensis).

Conclusion: There is an impact on the variation of some key
variables to diabetic foot such as change in mass and contact with
soil. The research presented in this study will be an intellectual
preparation for the emergence of a new concept, proposed with the
idea of Organic Control. The proximity of the organ, the complexity
of elements involved and their influences and interconnection, since
there is little sense in analyzing the system whether disconnected to
a mixture of many nutrients, deformity or normality. With this, an
understanding of the primary system — Diabetic Foot — is a focus to
be worked on and characterized it in this concept.
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EXTRACTION OF FATS FROM DIABETOGENIC DIET
RESULT WEAKENING SYMPTOMS OF DIABETES
CAUSED BY XANTHURENIC ACID

G. Meyramov', A. Bekbembetova', K.D. Kohnert?,
A. Kikimbaeva®, A. Aitkulov’, E. Larushina’, A. Alina’,
Z. Kystaubaeva’, K. Zhumasheva', S. Turshanova’,

G.M. Tykeshanova!, A.E. Konkabaeva’

!Diabetes Research Group, Karaganda State University,
Karaganda, Kazakhstan

2Experimental endocrinology, Institute of Diabetes, Karlsburg,
Germany

JInternal Diseases N2, Karaganda State Medical University,
Karaganda, Kazakhstan

Xanthurenic Acid (XA), a diabetogenic metabolite of abnor-
mal Tryptophan metabolism is formed in elderly humans as a
result of a deficiency in vitamin B6 and diet enriched by fats. XA-
diabetes accompanied by xanthurenuria (XAU) was 7-10 times
more high compared with intact animals, and led to destruction
and death of B-cells.
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Aim of work: To investigate influence of fat extraction from
diet on endogenous synthesis of XA and histostructure of islets.

Methods: 2 groups of rats. Group 1.12 rats 98-106 days on
stimulated synthesis of XA diet (DXA). Group 2.11 rats 102—
112 days on DXA free of butter. Blood glucose control (BG)-
weekly, XAU-monthly. Histology: immunohistochemical (IH),
pseudoisocyanine (PS) methods staining of insulin in B-cells
with measuring of absorbance and aldehyde fuchsin method.

Results: Group 1. BG: 4.63+0.31 mM before and 10.84 +
0.44 mM 92-104 days later; XAU: 0.034£0.03 mcg/ml before
and 0.376 £0.32 mcg/ml 96-98 days later. Histology: destruction
and necrosis of B-cells in 64+7.6% islets; necrobiosis in
18+4.5% islets; c) fibrinoid changes; thickening of basal
membrane of capillaries; vacuolisation of cytoplasm in
56+5.2% islets; hydropic changes of nuclei. Marked decreasing
of insulin content (IC) in B-cells: TH-1.34%0.05 (intacts-
1.89+0.07), PS-1.39£0.06 (intacts-2.02+0.11). Group 2. BG:
4.38+0.33 mM before and 7.76+0.42 mM 98-103 days later;
XAU: 0.031+0.05mecg/ml before and 0.096+0.015 mcg/ml
96-102 days later. Histology: necrobiosis of B-cells in 34 £4.5%
islets; pycnosis of nuclei in 21+5.2% islets; vacuolisation of
cytoplasm in 24 +3.4% islets; stasis and hyperemia in veins; no
marked decrease in IC: IH-1.63 £0.05 (intacts-1.92+0.08), PS-
1.711£0.04 (intacts-2.05+0.07).

Conclusions: 1) extraction of fats from diet resulted in in-
crease of XAU 2.8-3 times compared with 7-10 times in Group
1; 2) diabetes accompanied by no marked histological changes
and no marked decrease in insulin content in B-cells are com-
parable with animals using diet enriched by fats.
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MORE PATIENTS REACH HBA1C TARGET
WITH FREQUENT USE OF A BOLUS ADVISOR
IN PEDIATRIC T1D PATIENTS WITH INSULIN
PUMP THERAPY

R. Ziegler!, C. Rees’, K. Bente'!, N. Jacobs’, C. Parkin?,
M. Lyden’®

'MD, Diabetes Clinic for Children and Adolescents, Muenster,
Germany

2Global Medical and Scientific Affairs, Roche Diagnostics,
Indianapolis, USA

’DE, Diabetes Clinic for Children and Adolescents, Muenster,
Germany

*MS, CG Parking Communications Inc., Boulder City, USA
5MS, BioStat International Inc., Tampa, USA

Aims: Use of a bolus advisor (BA) improves glycemic control
in type 1 diabetes (T1D) in children; however, the relationship
between frequency of BA use and glycemic improvement has not
been studied.

Methods: The Bolus Advisor Benefit Evaluation (BABE)
study was a single-center, retrospective cohort study that as-
sessed the impact of frequent use of the Accu-Chek Aviva
Combo system BA on glycemic control among pediatric T1D
patients on CSII treated at a pediatric diabetology clinic in
Germany. Measurements of HbAlc, hypoglycemia (<70 mg/
dL) and glycemic variability were assessed at baseline, 6 and 12
months (subgroup). A total of 104 patients with mean (SD)
baseline: HbAlc 8.0(1.6)%, age 12.7(4.9) years, diabetes dura-
tion 46.7(43.7) months were analysed; baseline differences ac-
counted for by ANCOVA analyses.
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Table 1.
Measure LF Users HF Users P-value
(n=33) 6 mth (n=71) 6 mth
(n=26) adolesc. | (n=28) adolesc. |
% of patients FbATc <7.5 (change) at & mih 273(9.0) | 662(+168) | 0.0086 |
% patients HbA1c <7.5 (change) at 12 mth 33.3(-3.1) B6.4 (#17.1) 0.0427
% of patients HbAlc <7.5 (change) at 12 mth adolesc. 30.8(-7.1) 67.9 (+19.4) 0.0731
% of patients decrease HbA1c =0.5 at 8 mth” 242 38.0 0.0101
‘% of patients decrease HbAlc >0.5 at 12 mth* 20,0 228 0.1253
% of patients decrease HbA1c >0.5 at 12 mih adolesc.” 308 678 | 00409

* From baseline

Results: After 6 months of BA use, 71 patients reported high
frequency (HF) of device use (=50%) versus 33 patients low
frequency (LF) use (<50%). Mean (SE) HbA 1c among HF users
was lower than LF users: 7.5(0.1)% vs. 8.0(0.2)% (p=0.0252).
More HF patients had reached the HbAlc-target of <7.5 (IS-
PAD) and a decrease of >0.5% at 6 and 12 months (Table 1),
with less glycemic variability as assessed by standard deviation
(80.1 vs. 100.6, p=0.0001) than LF users. There was no be-
tween-group difference in percentage of hypoglycemia values at
6 months: 5.5(4.5)% vs. 5.9(5.8)%, p=0.6526.

Conclusions: Frequent use of an automated bolus advisor was
associated with significant improvements in glycemic control
and reaching HbA1c target with no increase in hypoglycemia in
pediatric patients treated with CSII therapy.
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DIAGNOSIS AND COMPLICATION RISK
ASSESSMENT OF DIABETES MELLITUS WITHIN
NORMAL VALUE RANGES OF LEUCOCYTES USING
PROCALCITONIN

M. Soylemez!

!Clinical Genetics, Marmara University Pendik Training
and Research Hospital, Istanbul, Turkey

Introduction: Procalcitonin (PCT) was originally described
in 1984 as a 116 aminoacid protein with a molecular weight of
14.5kDa. The PCT gene, referred to as Calc-1, is located on
chromosome 11p15.4 and was sequenced in 1989. The promoter
has sites for basal transcription factors but more interestingly,
also has sites for Nuclear factor |[kappa]l|[beta]| (NF|kap-
pa]||[beta]|) and activator protein -1 (AP-1), factors induced
under inflammatory conditions. Diabetes Mellitus (DM) is as-
sociated with oxidative stress and elevation of advanced glyca-
tion end products (AGEs). AGEs are produced by a non-
enzymatic, maillard reaction between reducing sugars and either
proteins or lipids. AGEs interacts the receptor for advanced
glycation end products (RAGE) and RAGE activation is caused
by elevation of transcriptional factors NF|[kappa]||[beta]| and
AP-1. These factors induce procalcitonin gene expression. The
aim of this study was to determine whether or not procalcitonin is
a specific marker in patients with diabetic complications.

Results: Twenty diabetic foot patients were studied along
with age and sex matched normal non-diabetic subjects (10 male
and 10 female). Blood samples were taken for measurements of
PCT. Serum PCT levels were analized with kryptor analizator.
PCT levels were elevated in diabetic foot patients when com-
pared with normal non-diabetic subjects. There was a statistically
significant difference in serum PCT of diabetic foot patients
versus normal subjects (P <0.01).

Conclusions: Our study revealed a raise in serum PCT. When
the level of PCT exceeds the threshold level, the patient is pre-
disposed to DM complications and wherein the threshold level is
0.03+£0.002 ng/mL.
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FUTURE ARTIFICIAL PANCREAS TECHNOLOGY
FOR TYPE 1 DIABETES: WHAT DO USERS WANT?

K. Barnard!, N. Oliver®, J. Pinsker’, A. Astle!, D. Kerr®

! Human Development and Health, University of Southampton,
Southampton, United Kingdom

2Faculty of Medicine, Imperial College London, London,
United Kingdom

*William Sansum Diabetes Center, William Sansum Diabetes
Center, Santa Barbara, USA

Aim: to gain a greater understanding of the views of potential
future artificial pancreas (AP) users.

Method: An electronic survey explored views and prefer-
ences of adults with type 1 diabetes (T1DM) and parents of
children with TIDM. Hosted on the University of Southampton
isurvey site following ethics approval from Santa Barbara Cot-
tage Hospital Ethics Board. Advertised via Twitter, Facebook
and DiabetesMine plus advocacy groups and charities including
INPUT, Diabetes UK and Diabetes Research and Wellness
Foundation.

Results: 266 responders (n=90 male), mean age 34 years
(range 3-74yrs); mean diabetes duration 19 years (range 7
weeks—68 yrs). 240 participants were extremely or highly likely
to use a fully-automated 24 hr AP if available. Approximately
half of respondents indicated they would be likely to use over-
night AP. Most participants (n=177) would prefer a target range
rather than specific bg level (n=86). Size (n=283), visibility
(n=54) and lack of effectiveness (n=42) were top reasons for
not wanting an AP. Despite perceived potential downsides there
was a strong need for a device that will help minimize the burden
of disease, help facilitate improved psychosocial functioning and
improve quality of life.

Conclusion: There remains a gulf in expectation between
people who would use the technology and those that are devel-
oping it. Until this can be narrowed, it is unlikely that an AP will
be sufficiently successful to meet the needs of users and to
achieve the ultimate goals of optimal glycaemic control, reduced
burden of diabetes self-management and improved QoL for
people with TIDM.
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ADULTS WITH T1DM: EXPECTATIONS OF CLOSED
LOOP TECHNOLOGY PRIOR TO PARTICIPATION
IN 3 MONTH 24 HOUR ‘FREE LIVING’ TRIAL

K. Barnard', A.J. Young’, T. Pieber?, S. Arnolds’, H. Thabit?,
R. Hovorka?

"Human Development and Health, University of Southampton,
Southampton, United Kingdom

2Division of Endocrinology and Metabolism, Medical
University of Graz, Graz, Germany

*Director Research & Development, Profil Institut fuer
Stoffwechselforschung GmbH, Profil, Austria

“MRC Institute of Metabolic Science, University of Cambridge,
Cambridge, United Kingdom

Aim: to explore expectations of closed loop (CL) technology
from participants recruited to and about to start a CL trial
wearing the device 24 hours a day for three months.

Methods: Adults with type 1 diabetes (T1IDM) aged >18
years on insulin pump therapy were recruited to receive real-time
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continuous glucose monitoring (CGM) with overnight closed-
loop or real-time CGM alone (open loop) followed by the al-
ternative treatment randomly, at home for 24 hours a day for 3
months unsupervised. Participants were invited to share their
views in semi-structured interviews. Topics covered potential
impact, hopes, anxieties, expectations and beliefs about living
with CL technology.

Results: Eleven adults with TIDM were interviewed. Key
hopes included improved glycaemic control, reassurance, taking
away the unexpected and improved sleep; concerns included
carrying the additional equipment, the sensors and anxiety about
scrutiny by research team. There were no major concerns about
potential impact on every day living or device safety. Biggest
worries were hypos and fear the device will fail. Nine com-
mented on excitement of taking part in ground-breaking research
and potential benefit to others.

Conclusions: A better understanding of the psychoso-
cial impact of CL and the extent to which human factors play a
role in the uptake and efficient use of these systems will ulti-
mately lead to the most benefit for people with diabetes. By
exploring people’s expectations we can begin to introduce
targeted interventions to optimize the performance of the sys-
tem for individuals and promote optimal health and psychoso-
cial outcomes.
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BI-HORMONAL CLOSED-LOOP CONTROL OF
BLOOD GLUCOSE FOR PEOPLE WITH TYPE 1
DIABETES—THE DIACON PROJECT

D. Boiroux!, V. Bdtora®?, M. Hagdrup’, S.L. Wendt',
S. Schmidf’, K. N¢rgaard3, N.K. Poulsen!, H. Madsen’,
J.B. Jorgensen’

'DTU Compute, Technical University of Denmark, Kgs.
Lyngby, Denmark

2Faculty of Electrical Engineering and Information
Technology, Slovak University of Technology, Bratislava,
Slovakia

j’Department of Endocrinology, Hvidovre Hospital, Hvidovre,
Denmark

Recent advances in diabetes technology, such as faster-acting
insulin analogues, more accurate continuous glucose monitoring,
smart insulin pumps and remote monitoring of blood glucose,
have improved insulin therapy and quality of life for people with
type 1 diabetes (T1D). Also, glucagon analogues with increased
stability in liquid formulation have been invented. Consequently,
glucagon can be administered by an insulin pump to prevent or
limit hypoglycemic episodes or ensure a fast recovery if they
occur.

The Artificial Pancreas (AP) greatly benefited from these
advances. A semi-automated (i.e. including meal and/or exer-
cise physical activity announcements) or fully automated AP
can free people with T1D from the stress of deciding on man-
aging their insulin therapy and provide a safer regulation of their
blood glucose. Thus, it has a great potential to reduce the oc-
currence of complications related to improper control of blood
glucose.

Here, we present our approach to the bi-hormonal AP. In
addition to insulin, our prototype of AP uses glucagon as a safety
hormone. We test new control strategies for a bi-hormonal AP
and compare its performance with a mono-hormonal controller.
We use a virtual clinic consisting of a representative population
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of people with T1D for simulation. We consider scenarios in-
cluding meals and changes in model parameters reflecting the
daily intra-patient variability.

The results suggest that the use of glucagon improves the
safety of the AP and provides a tighter control of blood glucose.
In addition, it reduces the postprandial hyperglycemia by al-
lowing more aggressive (but safe) bolus administration.
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RECOMBINANT HUMAN HYALURONIDASE USE
DURING FULLY AUTOMATED CLOSED-LOOP (CL)
THERAPY: PRELIMINARY RESULTS

E. Cengiz!, W. Tamborlane', J. Sherr!, N. Patel’, E. Tichy’,
L. Carria’, D. Muchmore?, X. Wi?, K. Loftusl, S. Weinzimer!

!Pediatrics Pediatric Endocrinology, Yale School of Medicine,
New Haven, USA

2Clinical Trials and Diabetology, Halozyme Therapeutics,
San Diego, USA

Post-prandial hyperglycemia due to delays in insulin ab-
sorption and action has been a common problem during CL
therapy, limiting the effectiveness of fully-automated CL
without meal announcement. In open-loop pump therapy,
priming an infusion site with recombinant human hyaluroni-
dase (rHuPH20) accelerates the time action profiles of bolus
doses of rapid-acting insulin analogs. In this abstract, we
present the effects of rHuPH20 on CL performance in the first 6
subjects (5 male, mean age 20t 5y, mean HbAlc 7.5+£0.7%)
with type 1 diabetes who have completed two 24 hour periods of
CL control, one without and one with priming of the infusion
site. with 150u of rHuPH20, in randomized order. No meal
announcements or pre-meal insulin bolus doses were given. As
shown in the Table, peak post-prandial glucose levels were
reduced and the % of values in the target range were increased
after breakfast and dinner during rHuPH20 CL study days.
None of our subjects experienced any skin reaction to rHuPH20
injection. These preliminary results suggest the feasibility and
effectiveness of using rHuPH20 to blunt meal excursions dur-
ing fully automated CL control.

Closed-loopControl | Closed-loop+ P

(mean1sSD) PH20 (mean1sD)

24970 21154 0.02

203+41 21130 0.7

184425 17626 0.3
Dinner

35£36 6732 0.02
Breakfast

75137 47434 0.1
Lunch

8020 9015 0.03

(BG<180 L,TnTYS
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DETECTION OF CONTINUOUS GLUCOSE SENSOR
FAULTS IN SINGLE- AND MULTI-VARIABLE
ARTIFICIAL PANCREAS SYSTEMS

K. Turksoy', S. Samadi®, J. Feng®, L. Quinn’, E. Littlejohn®,
A. Cinar?

'Biomedical Engineering, Illinois Institute of Technology,
Chicago, USA

2Chemical and Biological Engineering, Illinois Institute of
Technology, Chicago, USA

’College of Nursing, University of lllinois at Chicago, Chicago,
USA

*Biological Sciences Division, University of Chicago, Chicago,
USA

Faults in subcutaneous glucose concentration (SGC) readings
cause errors in the computation of insulin infusion rates by ar-
tificial pancreas (AP) control systems and lead to hypoglycemia
or hyperglycemia. Model-based and process history-based (data
driven) fault detection methods have been used successfully in
various fields. Several studies indicated that multi-variable fault
detection techniques perform better than single variable algo-
rithms. Since most APs are based on information from a single
variable (SGC), the first generation of AP fault detection algo-
rithms is also based on a single variable. This approach may have
been satisfactory for use outside of the well-controlled envi-
ronments of clinical studies, if accurate models of the human
body for patients with diabetes were available. The accuracy of
first-principles models based only on SGC is limited. The ac-
curacy would improve with a multivariable approach, but model
development cost may be high and may challenge the compu-
tational capabilities of an AP device. We developed two fault
detection approaches for both single (SGC) and multivariable
(SGC and physical activity measurements) APs. A combination
of model-based and data driven methods is developed for single
variable systems. Multivariable virtual variables are derived with
SGC, insulin and meal information, and used for fault detection.
Process history-based statistical algorithms are developed for
multivariable APs. The measured variables are directly used for
fault detection. The performances of both techniques have been
tested with patient data and promising results are obtained. The
methods will be presented and their performance in SCG sensor
fault detection will be compared.
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IN SILICO COMPARISON OF INTRAVENOUS,
INTRAPERITONEAL AND SUBCUTANEOUS
APPROACH FOR CLOSED-LOOP GLUCOSE
CONTROL

A.L. Fougner!, K. Kélle!, H.E. Froyen!, R. Ellingsen?,
S.M. Carlsen’, O. Stavdahl’

'Department of Engineering Cybernetics, Norwegian
University of Science and Technology, Trondheim, Norway
2Department of Electronics and Telecommunications,
Norwegian University of Science and Technology, Trondheim,
Norway

*Department of Cancer Research and Molecular Medicine,
Norwegian University of Science and Technology, Trondheim,
Norway



ATTD 2015 E-POSTER PRESENTATIONS

A-109

L
©

o
@

bl

Blood gluc cone [mmoliL]
-J

o
3

&
S

Blood glucose concentration
]

(=]

150

200
time [min]

Insulin infusion

8

T T

3 & 38 B

Insulin infusion [pmol/kg/min]
o0

(=]

Simulation meal profile
]

250
time [min]

1

150

Figure 1: 6-hr simulation scenario with a

The state-of-the-art approach for closed-loop glucose control
in diabetes mellitus type 1 (DM1) is the subcutaneous (SC) ap-
proach, i.e. SC glucose sensing and continuous SC insulin in-
fusion. However, this approach has a slow response and poor
robustness both with respect to sensing and infusion. A double
intraperitoneal (IP) approach may be a better option due to faster
dynamics. A double intravenous (IV) route is appealing because
it is the fastest option, but it is less practical outside the hospital
setting.

A modular mathematical model has been developed to sim-
ulate the various approaches (IV, IP and SC) for closed-loop
glucose control in DM1. This allows for the comparison of the
three routes and for testing the performance of different control
algorithms with each of them.

The various approaches were all assessed during simulated
meal input using proportional-integrative-derivative (PID) con-
trol and with