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Ms. LBH

48 years old/Female/Malay
Wt: 59kg, BMI: 31.6 kg/m²

Type 1 DM (Brittle) - 27 yrs
Cx Gastroparesis & Hypo Unaware
Late mother had DM

Primary Hypothyroidism 
(Hashimoto) for 19 years

HbE Heterozygous
Fe Deficiency Anemia (Hb 7.4-9.5)

HTN & HLD - 12 yrs

**Multiple admissions to A&E due to 
Severe hypogly & DKA requiring ICU

Supportive family
Lives with sister
7 siblings

Unemployed 
Clinic assistant until 2012, 
Cashier 2013, NLB 2014-March 
2018, Clinic assistant Jan-
March 2019

Non-smoker, non-drinker

**Observes Ramadan until 2017



Chronology

Before 
2018

June 
2018

August 
2018

October 
2018

January 
2019

SMBG
Insulin Pump

CGMS
Carb Count

Libre 1.0
Libre 1.1

Libre 2 Libre 3 Libre 4

Feb18 : DKA
May18 : 
Hyperglycaemia
May18 : Severe 
Hypoglycaemia



Insulin pump > 10 years 
ago
 unable to manipulate 

the pump settings
Carbohydrate counting by 
dietitian in 2013
 CHO portion 

suggestion 2/3/1/3
 Sample meal planning

CGMS in 2014
 incomplete data and 

difficult in handling 
device

SMBG: Post BF 4-6mmol/L, 
Post lunch: 12-16mmol/L 

 All neat and rounded 
figures, mostly 
repetitive

Challenges before 2018



Chronology

Before 
2018

June 
2018

August 
2018

October 
2018

January 
2019

SMBG
Insulin Pump

CGMS
Carb Count

Libre 1.0
Libre 1.1

Levemir 24/10
Apidra 8/4/8

Feb18 : DKA
May18 : 
Hyperglycaemia
May18 : Severe 
Hypoglycaemia



Levemir
 24/10  20/6

Apidra
 8/4/8  8/4/6

(Apr18) HbA1c: 11.7%

Wide IDR & IQR: both behavioural & 
physiologic problems



Hypoglycaemia 
15/15 rule



Chronology

Before 
2018

June 
2018

August 
2018

October 
2018

January 
2019

SMBG
Insulin Pump

CGMS
Carb Count

Levemir 20/6
Apidra 8/4/6

Libre 1.0
Libre 1.1

Libre 2

Levemir 24/10
Apidra 8/4/8

Feb18 : DKA
May18 : 
Hyperglycaemia
May18 : Severe 
Hypoglycaemia



Levemir
 20/6  20/4
Apidra
 8/4/8 8/4/6

(July18) HbA1c: 7.1%



 FGM midnight
 Omit Apidra if taking 

carb free food



Chronology

Before 
2018

June 
2018

August 
2018

October 
2018

January 
2019

SMBG
Insulin Pump

CGMS
Carb Count

Levemir 20/6
Apidra 8/4/6

Libre 1.0
Libre 1.1

Libre 2

Levemir 24/10
Apidra 8/4/8

Libre 3

Levemir 20/4 
Apidra 8/4/6

Feb18 : DKA
May18 : 
Hyperglycaemia
May18 : Severe 
Hypoglycaemia



Levemir
 20/6 20/2
Apidra
 8/4/8 8/5/5

(Oct18) HbA1c: 8.9%



Dietitian 
Counselling + 
self titration



Chronology

Before 
2018

June 
2018

August 
2018

October 
2018

January 
2019

SMBG
Insulin Pump

CGMS
Carb Count

Levemir 20/6
Apidra 8/4/6

Libre 1.0
Libre 1.1

Libre 2

Levemir 24/10
Apidra 8/4/8

Libre 3

Levemir 20/2
Apidra 8/5/5

Levemir 20/4 
Apidra 8/4/6

Libre 4

Feb18 : DKA
May18 : 
Hyperglycaemia
May18 : Severe 
Hypoglycaemia



Levemir
 20/2  20/0
Apidra
 8/6/6 8/6/4
+ Empagliflozin 5mg EOD

(Feb19) HbA1c: 8.7%



 Hypoglycaemia 15/15 rule
 Dietitian Review: Card
 Employment



Chronology

Before 
2018

June 
2018

August 
2018

October 
2018

January 
2019

SMBG
Insulin Pump

CGMS
Carb Count

Levemir 20/6
Apidra 8/4/6

Libre 1.0
Libre 1.1

Libre 2

Levemir 24/10
Apidra 8/4/8

Libre 3

Levemir 20/2
Apidra 8/5/5

Levemir 20/4 
Apidra 8/4/6

Levemir 22/0
Apidra 8/6/4

Empa 5mg EOD

Libre 4

Feb18 : DKA
May18 : 
Hyperglycaemia
May18 : Severe 
Hypoglycaemia





↓ Hypo 
episodes by 3x

↓ Hypo 
duration by 

48% (141mins) 

June 2018

Aug 2018

Oct 2018

Jan 2019

4.9 hours

2.5 hours





Learning Points

• Rate-of-change Trend Arrows in decision making

• FGM as a Supplement to HbA1c in DM patients







Learning Points

• Rate-of-change Trend Arrows in decision making

• FGM as a Supplement to HbA1c in DM patients



Limitations of HbA1c and SMBG

HbA1c SMBG

Limitations

• Does not reflect intra- and inter-day 
glycaemic excursions

• Only provides an average of glucose 
levels over the previous 2-3 months

• Does not detect hypoglycaemia or 
hyperglycaemia on a daily basis

• Unreliable measure in patients with 
anaemia, iron deficiency

• Does not reflect rapid changes in 
daily glucose

• Does not provide data as how to 
adjust treatment regimen

• Provides a single “point-in-time” 
measurement

• No indication of the direction or rate 
of change of glucose levels

• Fails to detect nocturnal and 
asymptomatic hypoglycaemia

• Unreliability of patient recorded data 
as it depends on the individual to self 
monitor

• Can result in inappropriate treatment 
decisions

(Evan, Cranston, & Bailey, 2017)
(Mazze & Cranston, 2018)





Closing the Gap…

Libre 1.1 Libre 2.0 Libre 3.0 Libre 4.0

HbA1c 
(Laboratory)

11.7% 7.1% 8.9% 8.7%

Estimated A1c 
(Libre)

6.0% 9.0% 7.9% 8.3%





SUMMARY FINDINGS

• ↓ HbA1c by 3.0%
• ↓26% TDD
• ↓ Admission rate
• Target ranges improved

- % in target
- % below target

• ↓ Hypoglycaemia 
Episodes (3x)

• ↓ Hypoglycaemia 
Duration (48%)

• Sensor Data Captured 
improved and 
maintaining above 70%

• ↑ patient satisfaction & 
quality of life 
(employment)

TDD: 54u TDD: 40u

Jan19: No admission

Feb18 : DKA
May18 : Hyperglycaemia
May18 : Severe 
Hypoglycaemia

HbA1c: 11.7% HbA1c: 8.7%
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