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il Motivation

In-hospital glycemic control of non-ICU patients with T2DM is often
considered secondary in importance;
focus often on primary condition that caused the hospitalization

02/2012

But[1] ...

— in-hospital hyperglycaemia important marker of poor clinical outcome
and increased mortality among diabetic patients

— treatment of diabetes and hyperglycaemia results in reduced
mortality, morbidity and length of hospital stay ~

- support of diabetes management at the point of care including
o close monitoring and visualization of blood glucose
o  workflow and insulin dosing support for clinicians and nurses

[1] CLEMENT, S., BRAITHWAITE, S. S., MAGEE, M. F., AHMANN, A., SMITH, E. P., SCHAFER, R. G. &

HIRSCH, I. B., (2004) Management of Diabetes and Hyperglycemia in Hospitals. Diabetes Care, 27, 2, 553-
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Target description / Prototype Usability Trials in
User requirements Implementation clinical environment

Protocol for

insulin dosing
(Decision Suppaort)
Risk Management

— Find common language: interdisciplinary team (physicians, nurses,
technicians, IT-Experts)

— Develop what nurses and clinicians need: user-centred design approach

— Improve by experience: iterative development; mock-ups and early prototypes
as trigger for clinical personnel

— Make it safe for patients and users: continuous risk management in the team
(MDD-S), clinical trials
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sl Main requirements

— Provide glucose management directly at the point of care
(tablet with touch screen)

— Automated decision support for insulin dosage (DSS)
(based on 3-4 BG measurements a day, SC insulin delivery)

— Workflow support and reminder for open tasks
— Documentation and visualization of the most important parameters
— No data storage on the mobile device

— Distributed/time-independend access to data from any place in the
hospital

— Avoidance of manual (and multiple) inputs; direct connection to the
hospital and laboratory information system - integration of system
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il Insulin Dosing Protocol

— Clinical, technical and usability requirements for a in-hospital
non-ICU T2DM dosing protocol

— safe and effective

— simple protocol — easy to handle and traceable for clinical personnel
— fit into workflow for patient treatment at a general ward

— possibility to integrate into mobile clinical workflow system

- start with basal/bolus protocol of the published RABBIT 2 trial2-[3]

— Transformation of protocol to a deterministic, robust algorithm for the electronic
system
—  Extension of unknown/incomplete actions (e.g. parameters for daily dose calculation)
—  Consideration of possible side effects (e.g. missing blood glucose values)

— Integration into workflow and insulin dosing support system for a general ward

[2] UMPIERREZ, G. E., SMILEY, D., ZISMANN, A, PRIETO, L. M., PALACIO, A., CERON, M., PUIG, A. & MEJIA, R. (2007) Randomized
Study of Basal-Bolus Insulin Therapy in the Inpatient Management of Patients with Type 2 Diabetes (RABBIT 2 Trial). Diabetes Care, 30, 9,

2181-2186.

[3] UMPIERRREZ, G. E., HOR, T., SMILEY, D., TEMPONI, A., UMPIEREZ, D., CERON, M., MUNOZ, C., NEWTON, C., PENG, L. &

BALDWIN, D. (2009) Comparison of Inpatient Insulin Regimens with Detemir plus Aspart Versus Neutral Protamine Hagedom Plus REGUIar iN . 0t ts e s s ssesssnnsnsssssses

Medical Patients with Type 2 Diabetes. Journal of Clinical Endocrinology Metabolism, 94, 2, 564-569. .
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Basal/Bolus Protocol

-Supplement insulin

H Bolus insulin
DSS DSS DSS DSS [ Basal insulin

O BG measurement

. Admission

Morning Midday Evening Night
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main screen

™ 4
Logged in: Physician Testuser; Endocrinology o
=]
Patient List S
=
Test, patient (9) Glucose Profile
Room A-112, Bed b01
Admission Date: 01.12.2011 Blood Glucose Profile show last 24h show last 48h
o Basal/Bolus Regmen 0
g Ordered Bolus Insulin: Actrapid
W Ordered Basal Insulin: Levemir
= Insuln Resistance: usual
ﬁ Dss v/ ~, " "
1200 1400 1600 1800 2000 2200 0000 0200 0400 0600 0800 1000 12:04
~
Blood Glucose Measurement | Administered Insulin Bolus Basal Mixtured - Drug
Insulin Administration 4
16
Adjustment 1200 1400 1600 1800 2000 2200 0000 0200 0400 0600 0800 1000 1204
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input parameters for initial calculation of daily insulin dose
o
S
. . «
> Calculate Daily Insulin Dose g
Please enter patient's weight and patient's creatinine value for calculating the
(L3 initial daily insulin dose.
=
=
w
=
= Weight:
w
©
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Results

output of initial daily insulin dose calculation

2 @ a1l @8 11:03

o~
&
> Order Daily Insulin Dose g
o Morning Midday Evening Bedtime
= Bolus Insulin (Units): 6 6 6 0
= 36 unitsraay
w Basal Insulin (Units): 18
=
=
w
» Calculate Daily Insulin Dose o
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pre-meal insulin dose suggestion by decision support
L)
Logged in: Physician Testuser; Endocrinology o
=]
Patient List Open Tasks Flecent activities S
=
Test, patient (58) Administer Insulin
Room A-112, Bed b01
Admission Date: 01.12.2011 BG-Value: 171 mg/dl Nutrition: Yes Time of Day: Midday
o Basal/Bolus Regimen Current Default Bolus: 6 IU Daily Insulin Dose: 36 IV
E Ordered Bolus Insuin: Actrapid
v Ordered Basal Insulin: Levemir
- (G o =
ﬁ Dss v
Blood Glucose Measurement e

Insulin Administration ,

B

Therapy Adjustment
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Therapy adjustment — new daily insulin dose

> Approve new daily insulin dose

New daily insulin dose: +
Moming Midday Evening Bedtime

Bolus Insulin (Units): 7 7 6 0

SAMSUNG

39 unitsrday
Basal Insulin (Units): 19
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Results

Open Tasks Management

Logged in: Physician Testuser; Endocrinology

Patient List

Open Tasks

@ Room: A-112

Test, Patient (01.04.1952)

SAMSUNG

“—  Schmidt, Stephan (10.06.1945)

@ Roem: A-115
@ Room: A-116
@ Room: A-123
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Summary

Simple to use mobile software solution for non-ICU T2DM patients
Support of workflow of nurses and clinicians at point of care
Basal/Bolus protocol for dosing support

Focus on reduction of functionality and usability

Results of usability study (9 nurses/5 clinicians) are very positive

Results of clinical trial are expected in spring 2012 —
first results are promising

Putting Knowledge to Work

02/2012

13

JOANNEUM

RESEARCH

Outlook

on-going:

open, single-centre, controlled trial (37 patients in each group)
to investigate the efficacy, safety and usability of the insulin
dosing protocol on paper at the Department of Endocrinology of
the Medical University of Graz (MUG)

Mid of 2012:
clinical trial at MUG to prove safety and feasibility of the software
solution

Begin of 2013:
plans for clinical trial at hospitals associated with consortium-
partner
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Medical University of Graz

Thank you!

Contact details

=  Stephan Spat

=  JOANNEUM RESEARCH Forschungsgesellschaft mbH,
Institute for Biomedicine and Health Sciences ,
Elisabethstrale 11a, 8010 Graz, Austria

Phone: +43 (0) 316 876 2157
E-mail: stephan.spat@joanneum.at
Homepage: http://www.joanneum.at/

v

Acknowledgements. This work was partly funded by the E. C. under the 7t
Framework Program in the area of Personal Health Systems under Grant
Agreement no. 248590 within the project REACTION.

Homepage: http://www.reactionproject.eu/news.php

Putting Knowledge to Work

02/2012

15




