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Indications for CSll in type 1
diabetes?

* Frequent, unpredictable severe hypoglycaemia

on MDI

 Elevated HbAlc and unpredictable glycaemic
fluctuations on MDI

A marked dawn phenomenon during MDI




Severe hypoglycaemia




Severe hypoglycaemia CSllI vs. insulin

Injection therapy (n=40, >6 mo treatment)
Bending, Pickup, Keen 1985
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Reduction in severe hypoglycaemia in the
Oslo Study (1986): RCT of MDI (and CIT) vs.
CSll
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Reduction in severe hypoglycaemia in 55
type 1 diabetic subjects: multiple insulin

Injections vsS pumps Bode et al. 1996
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Provisional Meta-Analysis of Severe
Hypoglycaemia MDI vs CSII

e 21 trnials

e Rate of severe
hypoglycemia on MDI
reduced by CSII by
about 75% - from
median 46 (23 - 81) to
12 (9 - 20) episodes /
100 patient-years

Standardised mean difference
Pickup JC, et al. Unpublished Data




Severe hypoglycaemia Is not improved
by MDI with glargine or detemir vs.
NPH regimens

Glargine

e Raskin et al piabetes care 2000: 23: 1666

e Warren et al Hith Tech Assess 2004: s: 1(systematic review)

Detemir

e Russell-Jones et al clin Ther 2004: 26: 724
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ermansen et al Diabetologia 2004; 47: 622

ome et al piabetes care 2004: 27: 1081



Detemir reduces any nocturnal
hypoglycaemia but not severe

hypoglycaemia (Home et al. 2004)

Severe hypoglycaemia Nocturnal hypoglycaemia

) )
Detemir hly Detemir am/BT NPH

NS p< .

Hypoglycaemic events
Hypoglycaemic events

LJ LJ
Detemir hly Detemir am/BT NPH

RCT 408 type 1 diabetic patients to NPH-based or one of 2 detemir regimens



Elevated HbAlc and
glycaemic variability




Meta-analysis In diabetic patients
HbAlc in RCTs of MDI vs. CSlI, Pickup et al., 2002

Standardised mean difference in glycated Standardised Mean diff.
haemoglobin (95% Cl)

Study —

Schiffrin et al 1982 0.40 (-0.30,1.10)
Home et al 1982 ; 0.83 (0.09,1.74)
Nathan et al 1982 . 2.47(0.74,4.20)

Schiffrin et al 1984 ': 0.94 (0.34,1.54)

Dahl-Jargensen et al 1986 § 0.29 (0.43,1.01)
Hele et al 1987 5 0.14 (0.21,0.48)
Marshall et al 1987 ; 0.13 (0.93,0.67)
Saurbrey et al 1988 = 0.00 (-0.60,0.60)

Schmitz et al 1989 - 0.70 (-0.21,1.61) NB: smalll
Dusseldorf 1990 - 0.68 (0.27,1.09)
>

Hannaire-Broutin et al 2000 | 0.37 (0.06,0.81) difference

! in HbAlc
Overall (85% Cl) i

0.44 (0.20,0.69)
[HbA1c 0.5%]

| |
1 2 3
Standardised Mean diff.

Favours MDiI Favours CSI|I




BUT

Reduction of HbAlc not well studied In
(clinically-recommended) group of
hypoglycaemia-prone type 1 diabetic
patients




Reduction in HbAlc on switching

to CSll Is greater

than expected In hypoglycaemia-

prone type 1 diabetes




Switching to CSllI in hypoglycaemia-prone
type 1 diabetes (n=27),

Pickup et al Pract Diab Int 2005; 22: 10-14

MDI  MDI Mean fall in HbAlc ~1.5%
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Improvement in HbAlc on switching to CSI|
depends on HbAlc on MDI

(Pickup et al Diab Metab Res Rev 2006; 22: 232-7)

MDI HbA ¢ (%)
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HbAlc achievable on MDI is related to blood
glucose variability on MDI

((Pickup et al Diab Metab Res Rev 2006; 22: 232-7) )

Subjects with high
blood glucose
variability on MDI
resist improvement
to avoid
hypoglycaemia,
thereby maintaining
a high HbAlc

Blood glucose SD
(mmol/l)

HbA c on MDI (%)




CSIll reduces hypoglycaemia, and within- and
between-day blood glucose variability (Pickup et al 2005)

Hypoglycaemia Within-day variability
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Glargine or detemir improves
glycaemic control in some
patients (vs. NPH-based

regimens)




Strategy for treating patients by CSlI

Poor diabetic control

GP or hospltal consultant
Pump Clinic in R Not suitable for
Hospital, assessed pump treatment

by Consultant

Pump nurse and dietitian,
optimize control on injections,
Including glargine/detemir,
assess suitability for pump

Cornolinproved Control not improved 7506 of

1}

Trial of pump treatment referred

= Not suitable for
pump treatment




Mean HbAlc is not always improved by
glargine or detemir vs. NPH

HbAlc (%)
NPH Analogue

Raskin et al 2000 /7.6 75 ns (glargine)
Ratner 2000 /75 75 ns (glargine
Hermansen etal 2004 8.1 7.9 ns (detemir)
Home et al 2004 79 7.8 ns (detemir)
Russell-Jones 2004 8.4 8.3 ns (detemir)




HbAlc is similar on MDI with NPH vs. MDI
with glargine in hypoglycaemia-prone type 1
diabetes (Pickup et al 2005)

| )
MDI with NPH MDI with glargine

Treatment




HbAlc during glargine MDI is further
iImproved by CSII (Pickup et al 2005)

Glargine MDI csi

Treatment




CSll vs MDI with glargine
Doyle et al. 2004

e RCT over 16
weeks

32 type 1 diabetic
subjects allocated
to glargine/aspart
or CSIl with aspart

Baseline 4wks 8wks 12wks 16 wks HbAlc
significantly lower
during CSlI




CSll vs. aspart and glargine MDI
Hirsch et al 2005

100 type 1 diabetic

patients, RCT with P <0.001 P< 0.001
Cross over, 5 weeks

each treatment

CSll vs.
aspart + glargine MDI
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The dawn phenomenon




Insulin injections

Meal boosts
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Basal infusion rate can be
Increased at preset time to
counter dawn phenomenon

/
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Dawn phenomenon can often be managed by
glargine or detemir
Now less of a problem on MDI regimens

(Home et al 2004)




Dawn phenomenon is becoming a

less frequent reason for using
CSll




CSll vs MDI with analogues In
type 2 diabetes

Comparable glycaemic control




CSll vs MDI with glargine in type 2 diabetes
(Herman et al Diabetes Care 2005; 28: 1568)

RCT 107 type 2 DM allocated
to CSll or MDI (glargine +
aspart) for 1 year

No difference in HbAlc
between groups

No difference in BMI,
hypoglycaemia or treatment

satisfaction between groups Study duration (mo)




ST,

Not everything is perfect with CSII!
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Fasting plasma glucose
(mmol/l)

Female aged years
MDIHbA ¢ . %
CSIIHbA c . %

Time (days)

Female aged years
MDIHbA ¢ . %
CSIIHbA ¢ . %

Time (days)

Fasting plasma glucose

Fasting plasma glucose

(mmol/l)

(mmol/l)

Variability of Fasting Blood
Glucose on CSII: 4 Patients

Female aged years
MDI HbA ¢ %
CSIIHbA c . %

Time (days)

Male aged  years
MDI HbA ¢ . %
CSIITHbA c . %

Time (days)




We still need improved insulin
delivery

Better glucose monitoring?
Closing-the-loop?




Summary (1)

* Intype 1 diabetes, CSll reduces the frequency
of severe hypoglycaemia on MDI - glargine and
detemir do not usually do so

e CSIll improves HbAlc and glycaemic variability
compared to NPH-based MDI — glargine and
detemir do in some but not in many patients,
particularly hypoglycaemia-prone subjects




Summary (2)

e |In type 2 diabetes, glycaemic control seems to
be similar during CSIl and MDI with analogues
(but more research is needed)

e Long-acting insulin analogues have not yet
replaced the need for insulin pump therapy in
type 1 diabetes

e CSllis the best current therapeutic option for
many type 1 diabetic patients




But will still need better insulin
delivery in diabetes




