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CGM or pump – first choice?



CGM and CSII / Switch study

CGM + CSII

RCT, multicenter study / Children and adults (n=153)

HbA1c 7.5-9.5% (58.5-80.3 mmol/mol)

Battelino T et al., SWITCH Study group, Diabetologia 2012 Dec;55(12):3155-62



CGM and CSII / Switch study

HbA1c was reduced:          

0,43% (- 4,74 mmol/mol),

p<0,001

Less time spent below

target, < 3,9 mmol/L: 

19 vs. 31 min/dag, 

p=0,009

Battelino T et al., SWITCH Study group, Diabetologia 2012 Dec;55(12):3155-62



Technology provides opportunities

Number of boluses: 

6,8 ± 2,5 vs. 5,8 ± 1,9 / day, 

p<0,0001

Use of temporary basal rate: 

0,75 ± 1,1 vs. 0,26 ± 0,47 / day,

p< 0,001

Suspension of the CSII: 

0,91 ± 1,25 vs. 0,70 ± 0,75 / day

p<0,018  

Using the technique correctly

requires training and 

motivation!

Battelino T et al., SWITCH Study group, Diabetologia 2012 Dec;55(12):3155-62

Active use of  CSII and CGM! 



Adding CGM to the picture

Än så länge kan man bara se de doser som givits med pump!



Education – Technique - Teamwork

Diabetesteam



Avoiding hypoglycemia



Avoid hypoglycemia! 

Act before: 4.8-5.7 + 
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Response in time!
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Avoid hypoglycemia! 

Act before : 5.7-6.5 + 
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Avoid hypoglycemia!

Product Interval
Trend

arrow
Interval

Trend

arrow
Interval

Trend

arrow

Dexcom > 6.5 5.7 – 6.5 4.8 – 5.7

Freestyle 

Navigator 

or Libre

> 5.7 4.8 – 5.7

Medtronic > 6.5 > 5.7 4.8 – 5.7



Adjustments of the dose
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Do you use the same 

dose at these

occassions?
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The dose you choose

should be based on the 

information about value + 

trend + trendarrow! 

1. Calculated dose

2 Calculated dose + X%

3. Calculated dose - X% 



Is accuracy of importance?



Differences CGM-systems

System MARD % 

overall

MARD % day

1-3 and 4-6

MARD % 

hypo range

Dexcom G4 

Platinum CRC

13,9 15,0 and 13,6 20,0

Enlite CRC 17,8 19,4 and 15,9 34,7

Matuleviciene V,Joseph J, Andelin M, Hirsch IB, Attvall S, Pivodic A, Dahlqvist S, Klonoff D, Haraldsson B, Lind M

Diabetes Technol Ther 2014 Sep

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

Patients rated the Dexcom G4 more favorably than the Enlite in 

12 out of the 13 user experience questions



Worth thinking about(4 mmol/l)
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Noggrannheten påverkar identifiering och undvikande av hypoglykemi

Dexcom G4
Platinum

Medtronic
Enlite

Large differences leads to
uncertainties and risks,
that alarms triggered in
wrong mode alternative 
that glucose control is not
optimized

Matuleviciene V et al. Diabetes Technol Ther 2014 Sep



MARD at 4 mmol/l / 72 mg/dL
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Peyser TA, Nakamura K, Price D, Bohnett LC, Hirsch IB, Balo A.



MARD at 4 mmol/l / 72 mg/dL
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Dexcom G4
Software 505

4,4

Alarms were activated in

95% of the cases and 

10 min before the 3.1- level

in 91% of the cases

Diabetes Technol Ther. 2015 Aug;17(8):548-54. 

Peyser TA, Nakamura K, Price D, Bohnett LC, Hirsch IB, Balo A.

mg/dL mmol/l

126

108

90

72

54

36

The accuracy will affect identification and the possibility

to prevent or decrease hypoglycemia

67

77 79

Activated alarm at the level

of 4.4 mmol/l / 79 mg/dL



”Present” sensor accuracy
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MARD %

Medtronic Enlite + 640 G 14,2%

Dexcom G4 + Animas Vibe 13,6%

Abbot Libre / FGM 11,4%

Dexcom G5 9%

RCT-studies (D,M), product description (M) or the published study (A)  



Performance - other aspects

Time in function… 5 – 6 – 7 days?

14 days with FGM 

based on CGM 

technology

Or 90 days…

* Easy to start and understand
* No alarms 

* No CGM realtime!

* Implanted subcutaneously 
on the upper arm



Education and training



Education and strategy!

CGM 1
Start

CGM 2
Active use

CGM 3
Optimizing 

effect

Special tool for HCP´s!



Exercise

Post prandial control

Specific situations





CGM and HbA1c, 

Kungsbacka hospital 2013  

Time
(months)

N Min Max Mean NFCC Mean NGSP

Start 44 45 108 66.4 8.2

1-3 37 41 101 62.1 7.8

4-6 35 47 85 59.8 7.6

7-9 24 43 92 59.0 7.5

10-12 21 40 77 57.0 7.4



Results: CGM at Kungsbacka clinic 2013-
2014



Results: CGM at Kungsbacka clinic 2013-
2014
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Results: CGM at Kungsbacka clinic 2013-2014

No difference depending on gender No difference depending on treatment



Results: CGM in clinic 2013-2014

• 52% of the patients used CGM more or less 
continuously at the 31 Dec 2014

• HbA1c was reduced in 78% of the patients 

• 87% have a positive attitude to CGM



The parents stated…

... We have got our life back

... Now we have been able to sleep all night

... Lisa has cycled and played with the neighbor kids without us 

parents needed to be with her

... Now we don’t measure blood glucose several times at night

... The teachers love it - they feel safe when they do not only see 

a single value but several, and in addition to this a trend



CGM realtime at Kungsbacka clinic 150801 

• CGM realtime has increased from 52% to 

55%.

• The use of Libre/FGM system has 

increased from 1% to 15%.

• In total: 55% on CGM real time and 15% 

on Libre/FGM



Datamanagement

Collect

Analyze
New 

target

Act

The work continues by 

working with new goals

Step by step, work 

towards higher goals!



Sport camps in type 1 diabetes

Sport camp during 4 days with  

exercise 1-2 times a day

Active use of CGM  

Education / Download /  Feedback

Using more possibilities with CSII

Revealed need for training:     

both individuals and HCP´s

Glucose control improved:     

short and long term!

Extremely positive about using 

CGM!



Future



Dexcom G5 Mobile

Sändaren har tagit över 
algoritmen. Sänder med 
Bluetooth LE

Användarens 

Iphone med 

Dexcom App

Användarens 

mottagare –

Bluetooth LE

Följarens smart-

enhet (IOS eller 

Android) med 

Follow-app



Future – share information

Apple or  Android 
phones

Sensor
”Device” 
or phone

Cload… or more
specific a 
database

Activity 
trackers

GPS / 
Position

Patient

Diabetes 
team

A B C D E

Communication and support

Pump 
or pen

Added information to
a present data

management system (Diasend)



”Present” expenditures (Swe)

• Dexcom G5  

• Dexcom G4

• Medtronic iPro2

• Abbot Libre

X 3

X 9

X 2

X 5



Thank you – questions?


