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we have come a long way in the therapy of Diabetes

but far enough ???
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Type 1 Diabetes mellitus: where do we want/need to go?

physiologic insulinsecretion
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Different therapy regimes

MDI with twice daily NPH injections

6.00 12.00 18.00 24.00 6.00
time

i short-act.ins. ' long-act.ins.

-=== physiologic insulinsecretion
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Different therapy regimes

MDI with 1 injection of Insulin Glargin (Lantus)
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Insulin Glargin (Lantus)

==x physiologic insulinsecretion
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Different therapy regimes

Insulin with insulinpump, CSII (continuous subcutaneous insulin infusion)

i i i
) °y )

6.00 12.00 18.00 24.00 6.00
Uhr

. variable Basalrate (Normal-Insulin or short-acting Analogon)

B¢ Bolus (Normal-Insulin or short-acting Analogon)

==== physiologic insulinsecretion

Ziegler 2010



-m ”“b F s ,‘ DR.R.ZIEGLER and PARTNERS, Diabetes Clinic for Children and Adolescents, Munster, Germany

CSll therapy : the insulinpump

very small basalrate-steps

Abhgabemodus Accu-Chek" Spirit Combo
bei einer Basalrate von 0,05 |.E/h
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Advantages of the insulinpump (CSII)

* no injections needed, catheder change every 2-3 days
« only one insulin, short-acting
» Insulin being constantly ,secreted” in very small portions

e Basal insulinrate can be adjusted individually and independently for different
times

* Bolus can be given at nearly any time, even in very small dosage
* Insulin is always ,on board”, and can be given without noticing by others
* Insulin can be reduced or stopped on short notice or for any given

time (up to 24hrs)
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Disadvantages of the insulinpump (CSII)

e patientis carrying a technical device all the time close to the body,
,Diabetes is visible*

* Dbecause there is only short-acting insulin in the insulinpump, blood
Glucose can rise more rapidly in case of malfunction of the insulinpump

o after only 4-6 hrs of disrupted insulin-infusion blood Glucose can rise
substantiately, up to occuring ketoacidosis (because of lacking long-acting
insulin).

» technical malfuncions of the pump/catheter is not always immediately
noticeable

* the patient has to use it !
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TamporLanE WV, Suerwm RS, Gener M, Feug P.
Reduction to normal of plasma glucose in juvenile dia-
betics by subcutaneous admimstration ol msulin with
a portable infusion pump. N Engl J Med 1979: 300:

573-575.

Fig. I 24 h ghucose profiles before and after
3 d of insulin pump therapy in a 12 yr old
with type 1 diabetes in our first insulin pump
siudy. Data are taken from reference (2).
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HbAlc in adolescents with type 1 diabetes with CSIl vs MCI (ICT)

Von 75 jugendlichen Typ-1-Diabetikern (Alter: 12-20 Jahre) wurden die Stoffwechselverlaufe unter
intensivierter Insulintherapie (n=50) und Insulinpumpen-Behandlung (n=25) dokumentiert*.

HbA [%]
9.50
9.00- _ICT
8.50 — p=0.003
—e
8.00-  cCsli
7.50 — —e
=0.02
7.00 — i
6.50
6.00 —— | ,
0 6 12

Beobachtungsdauer [Monate]
HbA, -Normbereich: 4,3 - 6,3 %

*Boland E.A.. et al.; Diabetes Care (1999); 22 (11): 1779-1784
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Hypoglycemia in adolescents with type 1 diabetes with CSIl vs MCI (ICT)

Von 75 jugendlichen Typ-1-Diabetikern (Alter: 12-20 Jahre) wurden uber 12 Monate die schweren
Hypoglykamien unter intensivierter Insulintherapie (n=50) und Insulinpumpen-Behandlung (n=25)

dokumentiert*.
Anzahl schwerer Hypoglykamien
[Ereignisse pro Patient und Jahr]

1.25—
1.00
0.75—

0.50—

ICT csi

[ severe hypoglycemia
B comal/seizure

*Boland E.A. et al.; Diabetes Care (1999); 22 (11): 1779-1784
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Diabetes-Leitlinie DDG Padiatrie 2009
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Diagnostik, Therapie und Verlaufskontrolle des Diabetes mellitus im
Kindes- und Jugendalter

Herausgeber: W.A. Scherbaum, W. Kiess
Autoren: Holterhus PM , Beyer P, Blrger-Busing J, Danne T, Etspller J, Heidtmann B, Holl RW, Karges B, Kiess W, Knerr |, Kordonouri
O, Lange K, Lepler R, Marg W, Néke A, Neu A, Petersen M, Podeswik A, Stachow R, von Sengbusch S, Wagner V, Ziegler R

BZ- Kontrolle - MaRig Schlecht
o _ Stoffwechsel good
Klinisch-chemische (MaRnahmen (MaRnahmen
gesund control .

Bewertung empfohlen) erforderlich)
Fasting BG or preprandial 3.6-5.6 5-8 >8 >9
(mmol/l mg/dl) 65-100 90-145 > 145 > 162
postprandial BG

4.5-7.0 5-10 10-14 >14
(mmol/l mg/dl)

80-126 90-180 180-250 > 250

3.6-5.6 4.5-9 <4.2oder>9 <4.4 oder>11
BG at night

65-100 80-162 <75 oder > 162 < 80 oder > 200
HbAlc
(stand. methods <6.05 <75 7.5-9.0 >9.0
reg..DCC-Trials)

|
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POSITION STATEMENT

Standards of Medical Care in Diabetes—2010

AMERICAN DIABETES ASSOCIATION

DIABETES CARE, VOLUME 33, SUPPLEMENT 1, JANUARY 2010

per 100 patient-years of therapy). Since
the time of the DCCT, a number of rapid-
acting and long-acting insulin analogs
have been developed. These analogs are
associated with less hypoglycemia with
equal A1C lowering in type 1 diabetes
(77,78).

Recommended therapy for type 1 di-
abetes therefore consists of the following
components: 1) use of multiple dose in-
sulin injections (3—4 Injections per day ol
basal and prandial insulin) or CSII ther-
apy; 2) matching of prandial insulin to
carbohydrate intake, premeal blood glu-
cose, and anticipated activity; and 3) for
many patients (especially if hypoglycemia
is a problem), use of insulin analogs.
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Diabetes Care. 2007 Jun;30(6):1653-62.

Raviews / Commentaries /ADA Statements

Use of Insulin Pump Therapy in the
Pediatric Age-Group

Consensus statement from the European Society for Paediatric
Endocrinology, the Lawson Wilkins Pediatric Endocrine Society, and the
International Society for Pediatric and Adolescent Diabetes, endorsed by
the American Diabetes Association and the European Association for the
Study of Diabetes

Mosne PriLLp, uo! s Taomas Darne, mo gained increasing popularity among pa-
Tape)] BATTELING, MD, PAT Francive Kaursan™ tients with diabetes. 510 is the most
Hewner Rooricuez® POR THE (COMSEMSUS PORUM PARTICIPANTS™ physiologic methed of insulin delivery

i:unu.:nll}.r Iavailable.1 It is a]:-]-.: ko 1:1[.:-5-:]:.r
CONCLUSIONS— There are very few published long-term studies on pump use in children and adolescents,
and almost all of those are observational studies. The vast majority of the studies cited use a multidisciplinary
trained team that usually is not available to the general pediatrician or nonacademic pediatric endocrinologist.
This may be a caveat to prescribing CSll. However, based on the available evidence and the experience of the
expert panel, CSll therapy may be appropriate for children and youth of all ages provided that appropriate
support personnel are available. CSll use in children and adolescents may be associated with improved
glycemic control and improved QOL and poses no greater, and possibly less, risk than MDI.
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Indications for CSI|

» Dawn-Phanomen

» Hypoglycemia / ,Hypo-Unawareness"

» to reduce Glycemic Variation

» Hyperglycemia : high HbAlc / recurrent ketoacidosis
» Flexibility at meals and daily routine

P micro- or macravascular complications

» Pregnancy

» Insulinresistence

» Injection phobia

» Motivation/ Patient wish
» Ultima ratio“

Consensus Guidelines Pediatric Diabetes
Consensus Guidelines Type 1 Diabetes
DDG, 2009, Germany
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Trends in the insulinregimes in children and adoloescents
1995-2007 in Germany

Insulinpumpentherapie (%)

in 2008 S Typ-1-

1 VU0 = ] Typ-1-DM

g 25 ] 0-18 Jahre
total : £ 20 -
27% a -
£ 197
age under 5 yrs: 2 10 |
52% < -
5 -
0 -

95 96 9798 99 00 01 02 03 04 05 06 07
year of treatment

modifiziert nach Deutscher Gesundheitsbericht Diabetes 2009
und Holder et al, Diabetologie und Stoffwechsel, 2007

Ziegler 2010



m ”Hb F s ,‘ DR.R.ZIEGLER and PARTNERS, Diabetes Clinic for Children and Adolescents, Miinster, Germany

Results of CSllI in children

Pediatrics. 2004 Dec;114(6):1601-5.
Persistence of benefits of continuous subcutaneous insulin infusion in very young children
with type 1 diabetes: a follow-up report.

Weinzimer SA, Ahern JH, Doyle EA, Vincent MR, Dziura J, Steffen AT, Tamborlane WV.
Department of Pediatrics, Yale University School of Medicine, PO Box 208064, 333 Cedar St,
New Haven, Connecticut 06520, USA. stuart.weinzimer@yale.edu

65 children, age median 4,5 J., followed 48 mon. after transfer to CSlI
* HbAlcreduced 7,4 +/-1,0vs 6,8 +/-0,9

*  Hypoglycemia reduced from 78 to 37/100 pat.-yrs. (53%)

e children in day-care centers profited most

7.8 1
7.6 1
7.4
£ 7.2
Fig 1. Glycemic control before and after transi-
tion to insulin pump therapy. The number of E 7.0 1
subjects included at each time point (N) and the g g.g |
mean age at the given month of follow-up are T
indicated above the corresponding month. P = 6.6 -
006 for all postpump values compared with pre- 6.4 -
pump. )
6.2 N 65 61 53 a1 28 24 19 6
6.0 Mean Age 5.0 55 B.1 6.6 T.0 7.6 7.9 86 |

Pre- +6 +12 +18 +24  +30 +36 +42 448
csi

Months of Follow-Up
Ziegler 2010
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Results of CSllI in children

Persistence of benefits of continuous subcutaneous insulin infusion in very young children
with type 1 diabetes: a follow-up report.

Weinzimer SA, Ahern JH, Doyle EA, Vincent MR, Dziura J, Steffen AT, Tamborlane WV.
Department of Pediatrics, Yale University School of Medicine, PO Box 208064, 333 Cedar St,
New Haven, Connecticut 06520, USA. stuart.weinzimer@yale.edu

A B
HbAle (%) Severe hypoglycemia
8.0 100 —
80
7.51
60
O Pre-CSll
40 mCsll
7.04
20
8.5 - 0
Home Daycare Home  Daycare

Fig. 2. Comparison of hemoglobin Ale (HbAlc) (A) and severe
hypoglycemia rates (per 100 patient-years, B) between young chil-
dren (under 7) receving primary daytime care from mothers (home)
and from paid care providers (daycare) in children i the Yale
Pediatric Diabetes Program (12). CSII, continuous subcutaneous
msulin nfusion.
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Results of CSll in adolescents

Pediatrics. 2004 Jul;114(1):e91-5.

Beneficial effects of continuous subcutaneous insulin infusion and flexible multiple daily insulin regimen
using insulin glargine in type 1 diabetes.

Alemzadeh R, Ellis JN, Holzum MK, Parton EA, Wyatt DT.
Children's Hospital of Wisconsin Diabetes Center, Department of Pediatrics, Medical College of Wisconsin,
Milwaukee, Wisconsin 53226, USA. ralemzad@mcw.edu

40 matched adolescents followed 12 mon. after transfer to CSIl or MDI

CSll:

* Increase of Bolus/Basal-Quot. 1.01 +/- 0.43 vs 1.32 +/- 0.52
* Improvement of HbAlc 8.4 +/- 1.0% vs 7.8 +/- 0.8%
* 40% of patients reached an improvement of HbAlc of >/= 1.0%

MDI:
* Increase of Bolus/Basal-Quot. 1.07 +/- 0.41 vs 1.29 +/- 0.47
* Improvement of HbAlc 8.5 +/- 1.1% vs 8.2 +/- 0.9%
o 22% of patients reached an improvement of HbAlc of >/= 1.0%

Ziegler 2010
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Results of CSllI in children and adolescents

Diabetes Care. 2006 Jan;29(1):133-4

Age-specific advantages of continuous subcutaneous insulin infusion as compared with
multiple daily injections in pediatric patients: one-year follow-up comparison by matched-pair
analysis.

Kordonouri O, Hartmann R, Lauterborn R, Barnekow C, Hoeffe J, Deiss D.

Children's Hospital, Charite, General Pediatrics, Berlin, Germany. olga.kordonouri@charite.de

104 children and adolescents in matched pairs followed for
12 mon. after transfer to CSlI

Matching criteria: age (11.5 = 3.3 J.), diabetes-duration (+/- 1 J),
HbAlc (+/- 0.3%) at begin of study and gender

e HbAlc CSIl stable: 8.17+1.03% vs 8.02+1.12% vs 8.27 +1.01%
e HbAlc MDI rose: 8.17+1.02% vs 841 +1.09% vs 8.51 +1.19%
(p=.031)

e Basalinsulinportion reduced:
CSIl: 51.0 £12.9% vs 42.3 £ 12.3% vs 38.8 £ 10.9% (p<.05)
MDI not significant 57.0% vs 55.2% vs 52.8%

* severe Hypoglycemia und BMI-SDS no difference

Ziegler 2010
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Results of transfering back from CSII in adolescents

Durability of Insulin Pump Use in Pediatric Patients With Type 1 Diabetes
Jamie R. Wood, MD, Elaine C. Moreland, MD, Lisa K. Volkening, BA, Britta M. Svoren, MD,

Deborah A. Butler, MSW and Lori M.B. Laffel, MD, MPH
Pediatric, Adolescent, and Young Adult Section, Genetics and Epidemiology Section, Joslin Diabetes Center, Boston, Mass.

Diabetes Care 29:2355-2360, 2006

9.5
/;.4
8.5 _sf/
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=
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7.5 . :
Pump Initiation 1 Year Most Recent Visit

Figure 2— Glycemic outcomes. After 1 year (*P = 0.04) and at the most recent visit (**P =
0.01), those who remained on pump therapy had significantly lower A1C compared with those
who discontinued pump therapy. ¢, remained on pump therapy; , discontinued pump therapy.

mean age of 14.1 + 3.7 years, diabetes duratiop of 7.1 + 4.0 years
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Results of CSll vs MDI in pregnant women with type 1 diabetes

Diabetes Technol Ther. 2010 Apr;12(4):263-9.
Continuous subcutaneous insulin infusion versus multiple daily injections in

pregnant women with type 1 diabetes.

Gonzalez-Romero S, Gonzalez-Molero |, Fernandez-Abellan M, Dominquez-Lépez ME, Ruiz-de-Adana S, Olveira G,
Soriguer F. Malaga, Spain

case-control study, 35 pregnancies treated with CSlI
64 pregnancies treated with MDI

CSII group improved their metabolic control:
HbAlc before CSII 7.83 +/- 0.97%;
3-6 months with CSII 6.77 +/- 0.61%; (p < 0.05).

HbAlc before birth was lower in the CSllI group (6.62% +/- 0.60%)
than in the MDI group (7.59% +/- 1.61%) (p < 0.05).

No significant differences in obstetric and perinatal outcome were found.

Ziegler 2010
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Results of CSllI in adults

Long-Acting Insulin Analogs Versus
Insulin Pump Therapy for the Treatment
of Type 1 and Type 2 Diabetes

John C. Pickup, DPHIL, FRCPATH! and Eric Renard, MD, PHDZ
DIABETES CARE, VOLUME 31, Suppl.2, 2008

p <0.001 MDI A1C (%)
8.7+1.2% 7.2 £1.0%
e 5
12 i :
®
- 10+ S 0+
= <
O & s
< 3 .
.
O .34
" Glargine MDI csil -4 -
Treatment r=0.79, p <0.0001
A1C in hypoglycemia-prone type 1 diabetic Correlation in type 1 diabetes between the A1C
subjects when treated by MDI based on on MDI and the subsequent change in A1C
glargine and after switching to CSII. when patients were switched to CSII.

Ziegler 2010



m ”Hb F s ,‘ DR.R.ZIEGLER and PARTNERS, Diabetes Clinic for Children and Adolescents, Miinster, Germany

Results of CSllI in adults

Long-Acting Insulin Analogs Versus
Insulin Pump Therapy for the Treatment
of Type 1 and Type 2 Diabetes

John C. Pickup, DPHIL, FRCPATH! and Eric Renard, MD, PHDZ
DIABETES CARE, VOLUME 31, Suppl.2, 2008

..... interesting information has been provided on the feasibility of CSIl in type 2
diabetic patients and pointers given about which patients could be good candidates
for pump therapy: socially active subjects looking for flexibility would likely be
ranked first among them. Reduction of postmeal excursions with CSIl as shown in
two trials supports considering this therapy in patients for whom blood glucose
spikes are likely to be particularly deleterious, e.g., those with retinal macular
edema or cardiovascular lesions.....

Ziegler 2010
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Case Miriam: transfer to CSI|

B00 —; 0,00
550 —5,00
=
500 — —10,00 %
4 =
bt x UEJ
450 e —15,00 2
: =
=
400 — g -20,00 —
=350 | {526 ; o | A _ -25,00
£
w300
=T I -:
) vl "
[ | ] 1 d s i |
i 250 ||| II . i I | e [ i
, ik 1Y il
ot ||L A 2] b ) P i
i |'i|hl,l A1 AT l\l
o .‘ J)| ,I: I| . e I , m
d, i " ||| bR ' : - ¥ ¥ I' <
150- - I|| ik N b ||' 2
o . 48 i 91151 {11581 TLoe | The S P =
1|:||:| b i i ¢ :|!|' -3 ‘ |= ‘ I 1 o X L d 5
I x5 0 ; , i z
A L y 3 )}
% b
a0
o | | T T T T T D.D
Sep Okt Moy Dez Jan Feb hrz
2008 2010

Ziegler 2010



mﬂﬁbm&

DR.R.ZIEGLER and PARTNERS, Diabetes Clinic for Children and Adolescents, Miinster, Germany

Case Miriam:

transfer to CSI|
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Hachster Wert (moidl): 483 B Index niedrig: 1,2 Hypo = 50 moaidl: 0,3% ]
Miedrigster Wert dmorfdl): 21 B Index hoch: 15,0
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Case Miriam: transfer to CSl|

Bereich: |Benutzerdefini... || |08.01.2010 - 23.03.2010 | | Kohlenhydrate: |BE -]

=00 —

550

00

450 —

400

BZ - Alle {maidI)
] kJ 0l )
= [8}] ) m
[ (] [ ]
| | | |

i

‘l lir | ’| y

.a,,,hi' i Foenl ’ s 1'1! \ 'i' :!‘!'l' { ‘N
o 1 -- x| > il

2 4.:9&.‘ Iil.l'.'“ ] l! k2 _:1 ‘ b "|
3 I' M.' A "lli "[i‘r . ’ '

W

2010

B - Alle

Anzahl Tests: 746 Durchschn, Testsmag: 10,6 Uber Ziel = 160 mordl: 22 6% (180}
Ciurchschnitt (mardi: 1227 #* HI: ] Im Ziel B0 - 160 mardl: 0% (558
5D {mgsdl): 55,0 #* Lo ] Unter Ziel 50 - 6O mgrdl: 5,4% 43
Hiachster Weert (rmoidl): 4049 BG Index niedrig: 3.5 Hypo = 50 morfdl: 1,9% {15
Miedrigster Yert (mardl): ar B Index hach: 3,2
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o
=
b
%
M
@)

> 530

Joo

mﬂﬁbmu

100
2074

ay
1722

a6
180,56

104
2152

24 29

45
2122

59
1727

Anzahl derWerte
Durchschnitt

199,8

2074
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Case Miriam: transfer to CSl|
000 () > 30 €2 gon «—F—>110(@ 1930 (&) 17008 g D0 0B

&00

550 -
500
450

400

(]

m

]
L

gl

—

300

[yu]
m
o]
L

BZ- Alle

200

150

100 |

a0

0 T T 1 T T 1 T T
0:00 3:00 6:00 9:00 12:00

Anzahl derWerte 104 38 7a TE 186 75 124 110
Durchschnitt 1216 111,8
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Case Miria transfer to CSl|

Verteilung - BZ - Alle Einblenden/Ausblenden | Hilfe

Bereich: [Benutzerdefini.. | |03.08.2009 - 15.09.2008 | B
Gesamt Arheitstage

. Uber 74,4% (134) |
.Innerhalb 22.8% (413 |
Unter 2,2% (4
. Hypo 06% (1) ]
' Oher 74.2% (184) |
' Innerhalb 234% (58) | Arbeltsfreie Tage
Unter 20% (§)
. Hypo 04% (1) |
. Uber 73,5% (50) |
.Innerhalb 250% (17) |
Unter 1,5% (1)
. Hypo 0,0% () |
Anzeigen: |EIE— Alle ﬂ Oberes D |Arheitstage ﬂ
O 1 Diagramm Unteres D.: |Arbeitsfreie Tage ﬂ

(® 3 Diagramme
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Case Miriam: transfer to CSl|

Verteilung - BZ - Alle Einblenden/Ausble
Bereich: |Benutzerdefini.. | |05.04.2010 - 15.04.2010 | B
Gesamt Arbeitstage
. Uber 202% (16 |
.Innerhalb 70,6% (63 |
Unter 79% (T
'Hypu 11% (1) |
' Clber 21,2% (213 |
. Innerhalb 707% (707 | —
Arbeitsfreie Tage
Unter TA% (T
' Hypo 1.0% (1) |
' Ubar 30,0% (3 |
. Innerhalb 70,0% (7 |
Unter 00% (0
. Hypo 0,0% (0 |
BZ - Alle
Anzahl Tests: a9 Durchschn. Tests/Tag: 9.0 Uher Ziel = 160 mofdl: 21.2% (21}
Durchschnitt (modi): 1213 #HI: 0 ImZiel B0- 160 moidl.  707%  (7O)
5D fmatdl): 54,8 #Lo 0 UnterZiel 50- 60 mgfdl:  71%  (7)
Hachster Wert {rgidl): 289 BiG Index niedrig: 3.4 Hypo = 50 mofdl: 1,0% {1y
Miedrigster Wert {mofdl: 48 BG Index hoch: 3.2
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ACCU-CHEK® Smart Pix

Plug&Play:

*no software
neccessary

euse common USB

ACCU-CHEK Smart Pix

compatibel :

can read all ACCU-CHEK
meters and pumps

and AccuChek Combo
insulinpump

flexible:
wide variety of reports

Ziegler 2010
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ACCU-CHEK® 360°

WHAT IS IT: ACCU"CHEK 360°

Comprehensive software solution to
store, access and analyze diabetes
data ACCU-CHEK (Combo

ACCU-CHEK " 360°

Diabetes Management System

WHO IS IT FOR:

HCPs and Teams using diabetes

management software (and patients)

WHAT IS THE BENEFIT:

Effective communication between
healthcare team and patients.
Enables cause and effect analysis of
bG to insulin, carbs, exercise and
more.

Ziegler 2010
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integrated insulin pump/bG meter solutions

DY, Accu-Chek® Combo
i —
Ziegler 2010
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integrated insulin pump/bG meter solutions

F o
WD Accu-Chek® Combo
e
Ziegler 2010
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integrated insulin pump/bG meter solutions
with Diabetes Management and Bolus/bG-Test alarm

and with bolus calculator

HH MM ACCU-CHEX™ ™ e ACCU-CHEK™ ™
BT ozTest |7 A ACCU-CHEK® N, e
12:30 Andere : Aviva Combo
15:00 BZ-Test - '

0:00 Aus
0:00 Aus

Abbrechen Speichemn
& BZ-Testerinnerungen

Nach hohem BZ Aus
Nach niedrigem BZ  Aus
Nach Mahlzeit Aus

DY, Accu-Chek® Combo

Ziegler 2010
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Case: Mario

bo 02.03.2009 21:44 14,00 Insulinpumpe
21:39 10,00 Insulinpumpe
15:29 10,00 Insulinpurmpe
11:18 4,00 Insulinpurmpe
314 8,00 Insulinpumpe
So 01.03.2009 2322 2.00 Insulinpurnpe
18:458 10,00 Insulinpumpe
16:08 14,00 Insulinpumpe
15:67 7,20 Insulinpurmpe
Sa 28.02.2009 23115 16,00 Insulinpurmpe
16:14 12,00 Insulinpurnpe ||
829 3,50 Insulinpurmpe
Fro 27022009 2233 3,00 Insulinpurnpe
2207 8,520 Insulinpumpe
15:38 12,00 Insulinpumpe
Do 26.02.2005 19:25 10,00 Insulinpumpe
17:45 9,00 Insulinpumpe
8:a3 6,00 Insulinpumpe
Wi 25 02,2005 2281 .00 Insulinpumpe |
16:57 12,00 Insulinpurmpe
14:28 10,00 Insulinpumpe
Oi 240220059 23:44 9,00 Insulinpurmpe
20:48 12,00 Insulinpurmpe
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The Use of Insulin Pumps With Meal Bolus Alarms in Children With
Type 1 Diabetes to Improve Glycemic Control

H. PETER CHASE, MD BRIAN HORNER, MS KIM MCFANN, PHD HANNAH YETZER, MS JANA GASTON, RD
CAROLYN BANION, PNP ROSANNA FIALLO-SCHARER, MD ROBERT SLOVER, MD GEORGEANNA KLINGENSMITH, MD
Denver, USA

DIABETES CARE, VOLUME 29, NUMBER 5, MAY 2006

In summary, the use of meal bolus alarms in the insulin pump did result in fewer missed meal
boluses and initial improvement in HbAlc values. However, the improvement was not sustained in
the long term. The data obtained from this study indicates that technology, per se, may not solve
behavioral problems, such as omission of insulin boluses, in children and adolescents with
suboptimal diabetes control. Future research is needed to explore additional techniques that may
sustain the effects initially observed in this study.
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POSITION STATEMENT

Standards of Medical Care in Diabetes—2010

AMERICAN DIABETES ASSOCIATION

DIABETES CARE, VOLUME 33, SUPPLEMENT 1, JANUARY 2010

per 100 patient-years of therapy). Since
the time of the DCCT, a number of rapid-
acting and long-acting insulin analogs
have been developed. These analogs are
associated with less hypoglycemia with
equal A1C lowering in type 1 diabetes
(77,78).

Recommended therapy for type 1 di-
abetes therefore consists of the following
components: 1) use of multiple dose in-
sulin injections (3—4 injections per day of
basal and prandial insulin) or CSII ther-
apy; 2) matching of prandial insulin to
carbohydrate intake, premeal blood glu-
cose, and anticipated activity; and 3) for
many patients (especially it hypoglycemia
is a problem), use of insulin analogs.
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Pediatric Diabetes

Pediatric Diabetes 2009: 10( Suppl. 12). 82-99
doi: 101111 1399-5448 2009.00578. x @ 2009 John Wiley & Sons AIS

Al rights reserved

Pediatric Diabetes
ISPAD Clinical Practice Consensus Guidelines 2009 Compendium

Insulin treatment in children and adolescents
with diabetes

Bangstad H-J, Danne T, Deeb LC, Jarosz-Chobot P, Urakami T, Hanas R.

Improvements in glycemic control, particularly when provided by intensive insulin treatment with MDI or pump therapy,
reduce the risks of vascular complications (A). There is no reason to believe that this is not the case also in younger
children (E).

In all age-groups, as close to physiological insulin replacement as possible and optimal glycemic control must be the
aim; the attainment of this aim should include the consideration of an intensive insulin regimen (E).

An insulin pump is an alternative to treatment with MDI (including basal analogues) if HbA1c is
persistently above the individual goal, hypoglycemia is a major problem, or quality of life needs be
improved (109) (E).

The newer generation of “smart” pumps that automatically calculate meal or correction
boluses based on insulin-to-carbohydrate ratios and insulin sensitivity factors have
enabled alternate providers, such as grandparents, nannies, and daycareworkers, to
participate in diabetes management tasks (E)

The use of pumps requires special education for users but does not need to be restricted to centers with 24 h
access to pump expertise

Ziegler 2010
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integrated insulin pump/bG meter solutions

“smart pump” with bolus calculator

Questions :
ACCLLLHEK™
. ORI ¥ Bolusvorschlag
 Whatis my current bG ? e —
g Soe o] § 106 mg/dl I
=L nou
«  How much insulin do | need for the . e s o o vl 0.0U
planned meal at this time of the day? 1e0. mmmmn| & 19 9 1.9U
Abtractan [ @ Sport 1 -01 U
*  Which factor of insulinsensitivity do | Il Bolus
need to observe at this time of the | . Typ Standard
day? N Abbrechen # Bestétigen

. How much insulin do | need to cover
the carb‘s of the meal and how much to
correct my current bG to the target bG?

«  Whendid | give how much Insulin —
and how much is still active?

« Whatdo I have to observe for e.g my
activity?

D Accu-Chek® Combo
N —
Ziegler 2010



-m ”“b F s ,‘ DR.R.ZIEGLER and PARTNERS, Diabetes Clinic for Children and Adolescents, Munster, Germany

integrated insulin pump/bG meter solutions

“smart pump” with bolus calculator

Answers :
ACCLMLHEK™
The bolus calculator advises a bolus Aviva Comnlro ¥:Bolusvorschlag
taking into account following parameters: '1“:‘ M & 106 mg/dL —
' 219y 194 —u b 00U
L 1 4.1 L
i —— T 1.9U
» current bG-value and target bG-value e —— Sport 1 01U
I Bolus
 planed meal (carbohydrates) B O

insulin-to-carb ratio or vice versa .
( ) Abbrechen # Bestatigen

 individual and time dependent variable
parameters

e.g.
- carb./insulin factor
- insulinsensitivity (correction factor)

 state of health , planned activity
 different types of bolus
» safety programs (no double bolus)

D Accu-Chek® Combo
N —
Ziegler 2010
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“smart pump” with bolus calculator:

how does it work ?
- at different times different rules

imehl ock :Lt imehl ocki timebloclk

bG4 bG5 | bG 1

timebl ock i timehlock i t i
’ | 3 4 : 1 ;
cnz2 cil 3 cn4a  cns  lcni

IS 2 5 IS 3 sS4 wWss jus1

bG 2 | bG 3

i i
&:00 i 1z:00 1500 24:00 G0

. different basalinsulin needs C/l - Carb.-Insulin ratio

I/S : insulinsensitivity
bG : blood Glucose target

individual rules for Carb.-Insulin ratios, Insulinsensitivity and blood Glucose targets
can be set for different timeblocks

F o
D Accu-Chek® Combo
N —
Ziegler 2010
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“smart pump” with bolus calculator:
how does it work ?
- meals

target range
duration of insulin action

Aktusll zuldssiger BZ: {} BZ-Messung
BI-Anstieg”

F o
D Accu-Chek® Combo
N —
Ziegler 2010
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“smart pump” with bolus calculator:

how does it work ?

Blutzucker

Hypar

targetrange | | —————

Hypo
Bolus Mzhizzi Aktuell zulissiger BZ: & BIMessung ACCU-CHEK®

Haorrigierter BZ

F o
LD, Accu-Chek® Combo
N —
Ziegler 2010
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“smart pump” with bolus calculator:

how does it work ?
- correction bolus

high bG
Blutzucker correction bolus
Hyper
target range
Hypo o
Solus Mzhizsi Aktusll zulissiger BZ: & BZ-Messung ACCU-CHEK®

Horigierter BZ

e,
DY Accu-Chek® Combo
 —
Ziegler 2010



Differences i Wilanagement of Post—Prandial
Hyperglycemia by Aut(—\mcrl- Rhl = hglhlrlgfnre
= BT =R de it alales o faf=1¥] The objective of this study was to estimate how

Aangela WicDaniel, Ejimmofor Oruche dlﬁel’ent bOIUS adViSOI’S manage PPH

Roche Diagnostics Corporation, Diabe

9115 Hague RdA., Indianapolis, Il\:i, LS. A\ POSt Prandlal Hyperglycemla
Presented at the ATDD, Basel, 2010 _

AITNVIS:
There is strong evidence that postprandial Iy per eans of insulin delivery for individuals with type 1 diabetes (T1DMD) and twpe 2 diabetes
glycemia (PPH) is an independent risk factor CT2ZDMNDL This is due maink to improvements in quality of life. better blood glucose control, reduced
i hE e e E e e e B e e = T hypoglycemia and the greater independence these systerms offern’-=

automated bolus calculators CABC) assoc
with insulin puMpP Systems are programime

manage PPH. The purpose of this experi Nt was
to determine how different ABCs mana - =
METHODS:

The followwing ABCs werae used in thi
Roche Accu-Chek™ Combo Insulin

lalcu—
B iNntake

4 bolus advisors were used Accu Chek Combo Insulin pump i
system, Medronic paradigm 722, Animas 2020 and Deltec Cozmos [ming

nidual

PR EEITE

blood glucose (BG)., carbolnsd

therapy parameters were used. A preprandial bG 1800. —
C174 mard) and a meal size (80g CHO) were
entered. A Z-hour postprandial value (246 mg/dL)
was entered and insulin dosing advice was com—
Pared.

The same exact parameters were entered: same BG value, CHO and
therapy parameters : Pre prandial BG 174mg/dl, 80gr CHO and 2h post™
prandial BG 274mg/dl The advise given by the 4 bolus advisors was|_....

compared.

RESULTS:
Three of the systems gave a similar preprandial
insulin dose for CHO intake: the Medt

difference in bolus advice given at 2 hou
prandial. The Roche ABC recommendeaed 1.
whereas. the other ABCs gave Nno recormime
dation for addition insulin.

CONCLUSIOMNS:
The difference in PPH management is likely du
to differences in how ABC algorithms manage
insulin on board C(IOB) in a postprandial state.

- - = " Active Thime L vowars
Most count all insulin given preprandially as 10 B;
whereas., the Roche ABC onb counts insulin gi— Upper Blood Glucose Limit 1 A0 mgsdl
wen to correct preprandial hyperalycemia as 10B. Lower Blood Glucose Linmic FO g Sl
INnsulimn given o cover CHO intake is mnot counted
as OB, More aggagressive managerment of PPH = For the Roche ABC. the NMeal Rise was set at S0 masdl and the Offset time was set to 45 min.
by the Roche ABC may result in better ghycemic = A preprandial bG C1749 mordld and a meal size (80g CHO) were entered. A Z-hour postprandial value
control and less risk for macrovascular disease. C2Zae mowdLlL) was entered and insulin dosing advice was compared.
S

[ DN Pre—Pramndial [ 1 Correction Bolus S_—— o cHE = DTRORac Aramans eLTec

Bolus Aduice R for 2 Hour 5 ==

1 N o Post— Prandial 2 - | |
| I Hyperglycemia E aa
e o T SIS o) S F me (R e 5 e The results showed that 3 out of 4 bolus advisors -
- For a pre-prandial blood glucose of 174 mgrdl. all pumps gave correction bolus advics of
approximately 1.3 units escept edtronic, which provided a correction of 0.6 unit
- The difference in correction bolus amounts was due o Medronic’s correcting o the o . . . . . .
T e e TS e e e T T T T e gave simi |ar post prandlal bolus adV|SeS Anim as

. Imswulin on Board AocHE e ESTROR Aranan s oeLEc !

CActive LTnsulin) -

S E S P Deltec and Paradigm 0,6U whereas the Accu Chek

Prandial )

- Tho Roche ARG chon s oy teas iz o Lo or s e == v- el COMBPO SyStem 1,4U reducing postprandial

=
- This is because the other ABCs consider the insulin given in the pre-prandial bolus Omea
vl
[

correction) as potentiall available to lower elevated blood gluccse

. . . . Blewa—
- In contrast, the Roche ABC only counts insulin ghven to cConmact —prandial hyperglyed h I th d k f
Sis s L e e s D Gl s b e Rl yperg ycem|a with no increased risk o
—
Pre—prandial bolus adwvice given by the bolus calculators This difference is due o the myanner i which the ABC
used in this experiment was wery sirmilar algorithims assess insulin on board or active insulin.
- The Roche ABC recommended a correction bolus to - More aggressive management of PPH by the Roche ABC
address =2 hour post—prandial hyperglycemia vwhile the outher may result in bemter glhycemic conmwol and less risk for cardio—
ABCs dicd mot wvascular disease.
1. P ickaun I, Ieon H_ Contnuous suboutanec s Insulin INfUSIoN at 25 years: A Bodo BV, Steed RD, Douldson FC. Reduction In Sevens Mpoahcarmia with 7. Koo ER Hahrorson M, Millor D, M ackonzio M, Fishor LI, Proslcisoo—
Srrlden oo Dase for tha panding wse of Mesulin pumb therap 1 Bree 1 dlabotes IomG Tarm COMIMUGLU S SUBCUTANGOLS INSulln IMTUSON In Bme | GIabotes. Diabetas e B NS0l U T eram I e | e iatn 6 patants: now and nb e year
Diabotos Cars Z002: 2600565, S0, = St Fos Tagor 1 stontas ah

TR, Fredrckson LB Davidson PC. Diabatss

2. Motmaor ML Boos M ot al lnsulin pump thorapy vs. multiple dait
oo Tyrpe = dinbotic patients Diabet Med =00S: =2 (o0: 1007 —10.

ssa obinson L Bowlor W ot al Bolus Calculator: A Rovlew of Four
“Smart” Insulin Pumps. Dlabotes Technol Ther 200 s: BL101:441— aaa.

e e e e e s
botos Mmallitus mproves ghrcamic control and decroasas
rpoghcomia. Diabotes Technol Ther 2oos:

Oo=: 19080 as—751
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Case Fabian: bolus calculator

180 —

100

a0

0,00
—5 00
—10,00
—15,00

—20,00

—25,00

kahlenhydrate (BE)

2ma

Ziegler 2010
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Case Fabian: bolus calculator

Datum und Uhrzeit = BZ (mg/dl)  |Insulin (Einheiten) Kohlenhydrate (BE) |Ereignisse und Kommentare

17:10 2,00 Insulinpurmpe

15:34 127 Ereignis: %or Mahlzeit

13:24 145

1210 2 S0 e
9:42 440 Insulinpurmpe

< 241 277 1.5 Ereignis: War MahlzD
720 e e R T Al
718 16,00 Insulinpumpe
G:46 202 6,2 Ereignis: Wor Mahlzeit
D 16.03.2010 22:45 165 Ereignis: Schlafenszeit

222h 163

213 3,20 Insulinpurmpe

21:20 194 2,0 Ereignis: Wor Mahlzeit

19:36 13,00 Insulinpumpe

18:52 121 6,0 Ereignis: Wor Mahlzeit

16:47 4,00 Insulinpurmpe

16:05 173 3,0 Ereignis: “ar Mahlzeit, Krankheit

12:31 2,00 Insulinpurmpe

12:28 216 3,0 | Ereignis: Mach hahlzeit; Krankheit

10:46 4,50 Insulinpurmpe

10:46 190 3,0 Ereignis: “ar Mahlzeit, Krankheit
957 19,00 Insulinpumpe
a:10 221 5,2 Ereignis: “or Mahlzeit, Krankheit

Ziegler 2010
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Case Sophia: bolus calculator and diabetes management
in a small child

Datum und Uhrzeit « BZ (mg/dl)  |Insulin (Einheiten) Kohlenhydrate (BE)  |Ereignisse und Kommentare

17:49 165

15:10 0,50 Insulinpumpe

15:08

13:56 2,00 Insulinpumpe

13:54 103

12:22 80

11:30

11:30

11:289

11:28 95
9:26 3,50 Insulinpumpe
9:23 a7

0,20 Insulinpumpe
0,20 Insulinpumpe

0.0 Ereignis: Sport 1

1.0

4.0 Ereignis: Vor Mahlzeit
0.0

5.7 |Ereignis: Vor Mahlzeit; Sport 2

18:18 142

15:58 3,40 Insulinpumpe
15:57 143
13:56

13:55

13:37

13:36

13:35

9:49 1,40 Insulinpumpe

1,60 Insulinpumpe

2,10 Insulinpumpe

S e |

9:37 3,30 Insulinpumpe
9:36 135

4.0 Ereignis: Vor Mahlzeit

6.0 Ereignis: Vor Mahlzeit

- Vor Mahlzeit

-
i

3.7 |Ereignis: Vor Mahlzeit
Ziegler 2010
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Results CSII with bolus calculator

Diabet Med. 2008 Sep;25(9):1036-42.

Benefits of a bolus calculator in pre- and postprandial glycaemic control and meal
flexibility of paediatric patients using continuous subcutaneous insulin infusion (CSlI).

Shashaj B, Busetto E, Sulli N., Italy

= a significant reduction in blood glucose levels before and 2 h after meals

» reduction of the number of necessary correction boluses

thirty-six T1D patients on CSlII treatment (19 males; mean age 13.9 +/- 3.5 years; range 4.9-17.8 years),
two-period crossover study

Ziegler 2010
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Results CSII with bolus calculator

J Int Med Res. 2008 Sep-Oct;36(5):1112-6.

Clinical usefulness of a bolus calculator in maintaining normoglycaemia in active
professional patients with type 1 diabetes treated with continuous subcutaneous

insulin infusion.

Klupa T, Benbenek-Klupa T, Malecki M, Szalecki M, Sieradzki J., Poland

» mean Hb(Alc) and fasting blood glucose levels were not significantly
different between the two groups

» mean post-prandial blood glucose was significantly lower in bolus calculator
users than non-users.

= showed more blood glucose levels within the target range (AUC)

in bolus calculator users than non-users

eighteen patients aged 19 - 51 years with diabetes duration of 6 - 22 years

Ziegler 2010
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integrated insulin pump/bG meter solutions
“smart pump” with bolus calculator

and Diabetes Management

¥:Bolusvorschlag

" w Wocker o B & 106 mg/dl N
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Case Miriam: CSII with bolus calculator and data management
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Insulin pumps, like the Accu Chek® Combo, with comprehensive diabetes

management systems:

the future of diabetes care devices ?

Yes, this will be the future for patients treated with intensified insulin therapy !!!

fast and effective way of calculating the right dose of insulin at any time and delivering the insulin

opportunity for the patients and the doctors to review valid data and make decisions on therapy
changes - and therefor to engage and motivate the patients to comply with the therapy regime

getting to better targets : less glycemic variation / reduce postprandial bG excursions

reduce hypoglycemia

get better HbAlc (and GV) in the long run and thus reduce the risk for micro- and
macrovascular complications

Ziegler 2010
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