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• Why do we need new basal insulins?
• Insulin glargine U300
– Differences with glargine U100
– Differences with degludec based on RCT
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Baseline A1c ranges

Basal and postprandial contributions to hyperglycemia by 
A1c range

On oral therapy, fasting hyperglycemia dominates over a wide range of A1c

Pooled baseline data from 6 Treat-to-Target design studies
1699 T2DM patients on diet ± OAD

Mean A1c 8.69%, FPG 10.8 mmol/L (194 mg/dL) 
7-point ambulatory SMBG profiles (ac, 2hr-pc, and hs)

Calculations assume hyperglycemia is >5.6 mmol/L (100 mg/dL)

≥9.59.0-9.48.5-8.98.0-8.4<8.0

Basal
hyperglycemia

Postprandial
hyperglycemia

Riddle et al, Diabetes Care 34:2508–2514, 2011
EndoDrChen.com
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General thoughts

• Why clinical trials have not shown superiority of insulin analogues?
• Definition of 1 unit of insulin
• Study design
• Most of basal insulin studies have been designed to reach a fasting 

glucose target that is the same in both groups, therefore we would 
not expect a difference in Hba1c
• Difference would be safety!
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• Hypoglycemia incurs morbidity and increased health care utilization
• Hypoglycemia is a limiting factor in achieving good glycemic control

PPY, per patient-year; Khunti K et al. Diabetes Obes Metab. 2016;18:907–15

Rates of hypoglycemia are high for patients using insulin in the real world

Non-interventional 6-month retrospective and 4-week prospective global Hypoglycaemia Assessment Tool (HAT) study of 27,585 patients with T1DM or T2DM treated with insulin 
for <12 months from 24 countries
*During the prospective period

Overall: 73.4 events/patient-year
14.4% reported a severe event

Overall: 19.3 events/patient-year
8.9% reported a severe event
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Hospitalization due to hypoglycemia has an impact upon healthcare utilization costs

.
SD, standard deviation; SE, south east; T1DM, type 1 diabetes; T2DM, type 2 diabetes.
1. Aronson R et al. Diabetes Res Clin Pract 2018;138:35–43; 

2. ADA Diabetes Care. 2018 M ay;41(5):917-928;

3. Quillam BJ, et al. Am  J M anag Care 2011;17:673–80

Estimated costs for inpatient care for people with diabetes was approximately $327 billion in 20172

Mean cost of a hypoglycemia visit is approximately $17,564 for an inpatient admission3

The percentage of patients admitted to hospital for hypoglycaemia was considerable in all regions1
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Hypoglycemia during first 3 months of BI therapy is a predictor for long-term 
hypoglycemia risk in real world clinical practice

M auricio D, et al. Diabetes Obes M etab 2017;19:1155-1164. 

• Hypoglycemia during the initial 3 
months post-basal insulin 
initiation is predictive of longer-
term risk of hypoglycemia over 
the ensuing 3 to 24 months

• Over 24 months, 8.9% of patients 
experienced a hypoglycemic 
event 

Observational, retrospective analysis of insulin-naïve patients (n=40,627) with T2D initiating basal insulin in 5 European countries and the USA. Hypoglycemic episodes were identified 
using electronic medical records.

Risk of hypoglycemia after 24 months if patient experiences hypoglycemia within first 3 months 
of initiating a BI treatment

https://www.ncbi.nlm.nih.gov/pubmed/29355651
https://www.ncbi.nlm.nih.gov/pubmed/29567642
https://www.ncbi.nlm.nih.gov/pubmed/22106460
https://www.ncbi.nlm.nih.gov/pubmed/28251792
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Introduction

• Unmet needs of actual basal insulins:
– In some patients, it does not last 24 hours, some patients need a 

twice a day dosing, specially in T1DM
– Variability in effect:
• Insulin
• device

– Still some risk of hypoglycemia
– Some patients need flexibility

Basal insulins
Insulin Start time Peak 

time
Duration

NPH 1-2 hours 5-7 hours 13-18 hours

Glargine 
U100

6-8 hours --- 20 hours

Glargine 
U300

A flatter 
effect

24 hours

Detemir 6-7 hours 12-20 hours

Degludec 40 hours
EndoDrChen.com

Second generation basal insulin 
analogues
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Duration of action 
(≥24 h)

Low variability in insulin 
exposure 

and action

Becker RH et al. Diabetes Care. 2015 Apr;38(4):637-43; Riddle M  et al. Diabetes Technol Ther. 2016 Apr;18(4):252-7

Clinical benefits of an ideal PK/PD profile

Once-daily injection

Flexible injection tim ing

Low  risk of hypoglycem ia

Facilitates insulin titration

Ideal characteristic Potential clinical benefit

Flat PK and PD profile

Insulin degludec
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https://www.ncbi.nlm.nih.gov/pubmed/25150159
https://www.ncbi.nlm.nih.gov/pubmed/26840338
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Injected Insulin degludec

Long chains of multiple
hexamers will assemble

[ Fenol;      Zn2+]

Insulin degludec: right after injection

Phenol diffuses rapidly

Jonassen et al. Pharm Res 2012;29:2104–14

0.25 0.5 1 2 4

Meta analysis: confirmed general hypoglycemia

Favours IDeg Favours IGlar

1.10 [0.96;1.26] Not significant

0.91 [0.83;0.99] Significant*

0.83 [0.70;0.98] Significant*

0.83 [0.74;0.94] Significant*

DM2

LOW VOLUME

BB

FLEX T2D

ONCE ASIA

ONCE LONG

Integrated T2DM

FLEX T1D

BB T1D LONGDM1

Integrated T1DM

Integrated T1DM and T2DM

52

26

26

26

52

52

26

Integrated T2DM without previous insulin

Weeks

Ajustado para el ensayo, tipo de diabetes, terapia antidiabética al momento de la selección, género, región y edad. El brazo de dosificación flexible no fue incluido en el análisis. 
*Riesgo significativamente más bajo con base en IC 95%. Ratner et al. Diabetes Obes Metab 2013;15:175–84

0.25 0.5 1 2 4

Meta analysis: confirmed nocturnal hypoglycemia

0.83 [0.69;1.00] Not significant

0.74 [0.65;0.85] Significant*

0.64 [0.48;0.86] Significant*

0.68 [0.57;0.82] Significant*

DM2

LOW VOLUME

BB

FLEX T2D

ONCE ASIA

ONCE LONG

Integrated T2DM

FLEX T1D

BB T1D LONGDM1

Integrated T1DM

Integrated T1DM and T2DM

26

26

26

52

52

26

Integrated T2DM without previous insulin

Favours IDeg Favours IGlar

52

Weeks

Ajustado para el ensayo, tipo de diabetes, terapia antidiabética al momento de la selección, género, región y edad. El brazo de dosificación flexible no fue incluido en el análisis. 
*Riesgo significativamente más bajo con base en IC 95%. Ratner et al. Diabetes Obes Metab 2013;15:175–84
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Meta analysis: severe hypoglycemia in T1DM and 
T2DM

0.031 250.062 50.125 0.25 0.5 1 2 4 8

Significant*0.14 [0.03;0.70]

Not significant0.81 [0.42;1.56]

Not significant1.12 [0.68;1.86]

Not significant0.97 [0.66;1.44]

En favor de IDeg En favor de IGlar

T2DM

Integrated T2DM

T1DM Integrated T2DM

Integrated T1DM and T2DM

Integrated T2DM 
without previous
insulin treatment

Ajustado para el ensayo, tipo de diabetes, terapia antidiabética al momento de la selección, género, región y edad. El brazo de dosificación flexible no fue incluido en el análisis. 
*Riesgo significativamente más bajo con base en IC 95%. Ratner et al. Diabetes Obes Metab 2013;15:175–84

Glargine U300
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Insulin glargine

1. Pettus J et al. Diabetes Metab Res Rev. 2016 Sep;32(6):478-96; 2. Adapted from Sutton G et al. Expert Opin Biol Ther. 2014 Dec;14(12):1849-60;
3. Steinstraesser A et al. Diabetes Obes Metab. 2014 Sep;16(9):873-6; 4. Becker RH et al. Diabetes Care. 2015 Apr;38(4):637-43

Compact depot formation results in more gradual insulin release with 
Gla-300 vs Gla-100

Gla-100 

100 Units/mL

Gla-300 
300 Units/mL

R ed u ctio n  o f 
vo lu m e b y 
2 /3

For illustrative purposes only

Smaller 
volume of 
injection1

More compact 
SC depot with 

smaller 
surface area1,2

More gradual 
and slower 

release from 
depot surface1-4

https://www.ncbi.nlm.nih.gov/pubmed/26509843
https://www.ncbi.nlm.nih.gov/pubmed/25311556
https://www.ncbi.nlm.nih.gov/pubmed/24571126
https://www.ncbi.nlm.nih.gov/pubmed/25150159
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An euglycemic clamp study characterizing the PK, PD, and endogenous glucose production of clinical doses of Gla-300 and Gla-100 under steady state conditions in T1DM 
patients (N=18)
Porcellati F, et al. Diabetes Care. 2019 Jan;42(1):85-92

Gla-300 exhibits a more stable profile with lower variability compared with 
Gla-100 after dose optimization in T1DM patients

PK and PD within-day variability was 50% and 
17% lower with Gla-300

24-hr insulin profile for Gla-300 is flatter and more 
constant over 24 hrs compared with Gla-100

Glucose infusion rate was more consistent over 
24 hr with Gla-300 vs Gla-100
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Study design
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GIR, glucose infusion rate
Adapted from Becker RH et al. Diabetes Care. 2015 Apr;38(4):637-43; Bailey TS et al. Diabetes Metab. 2018 Feb;44(1):15-21

More stable glucose-lowering (PD) profile with Gla-300 vs Gla-100 and 
Gla-300 vs IDeg-100

3

0

2

1

Gla-100

0 6 30 36241812

Gla-300

160

100

140

120

Gla-100

0 6 30 36

Time, h

241812

Gla-300

Study designStudy design

3.0

2.5
2.0

1.5
1.0

0.5

IDeg-100

3.5

0 6 30241812

Gla-300
0

M
e

a
n

 G
IR

 (
m

g
/m

in
/k

g
)

B
lo

o
d

 g
lu

co
se

 (
m

g
/d

L
)

M
e

a
n

 G
IR

 (
m

g
/m

in
/k

g
)

IDeg-100

100

120

0 6 30241812

Gla-300

80

Time, h

M
e

d
ia

n
 b

lo
o

d
 g

lu
co

se
 (

m
g

/d
L

)

EDITION: CLINICAL DEVELOPMENT PROGRAM 
OF GLARGINE U300

https://www.ncbi.nlm.nih.gov/pubmed/30305345
https://www.ncbi.nlm.nih.gov/pubmed/25150159
https://www.ncbi.nlm.nih.gov/pubmed/29153485
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EDITION JP 1
N=243

BB
Basal insulin plus mealtime 
bolus insulin (fast-acting 
analogue)

EDITION 4
N=549

BB
Basal insulin plus mealtime 
bolus insulin (fast-acting 
analogue)

EDITION 1
N=807

BB
Basal insulin plus mealtime 
bolus insulin (fast-acting 
analogue)

EDITION 3
N=878

BOT
Basal insulin plus OAD 
(excl. SU) and/or GLP-1 
receptor agonists

EDITION 2
N=811

BOT
Basal insulin plus OAD 
(excl. SU)

EDITION JP 2
N=241

BOT
Basal insulin plus OAD

All Phase 3, ≥18 years

T2DM T1DM

EDITION program
Testing Toujeo® vs Lantus® in several populations

BB, basal-bolus therapy; BOT, basal only therapy
Riddle MC et al. Diabetes Care. 2014;37:2755-62; Yki-Järvinen H et al. Diabetes Care. 2014 Sep 5. pii: DC_140990 [Epub ahead of print]; Bolli GB et al. Poster presentation at 
EASD 2014; Abstract 947; Terauchi Y et al. Poster presentation at EASD 2014; Abstract 976; Home PD et al. Oral presentation at EASD 2014; Abstract 148; Matsuhisa M et al. 
Poster presentation at EASD 2014; Abstract 975 

EDITION study design is consistent across the 
program

• Randomized 1:1, open-label, parallel-group, multinational studies
• EDITION program built with similar study design across trials to 

confirm results

Glargine U100 ± OADs 
± Mealtime insulin

Participants

Glargine U300 ± OADs 
± Mealtime insulin

6 months 6-month
Extension period

Randomized
(1:1)

Non-inferiority to glargine U100 in HbA1C reduction was the 
primary endpoint in all trials

Riddle MC et al. Diabetes Care. 2014;37:2755-62; Yki-Järvinen H et al. Diabetes Care. 2014 Sep 5. pii: DC_140990 [Epub ahead of print]; Bolli GB et al. Poster presentation at 
EASD 2014; Abstract 947; Terauchi Y et al. Poster presentation at EASD 2014; Abstract 976; Home PD et al. Oral presentation at EASD 2014; Abstract 148;
Matsuhisa M et al. Poster presentation at EASD 2014; Abstract 975; Riddle MC et al. Poster presentation at EASD 2014; Abstract 980; Yki-Järvinen H et al. Poster presentation at 
EASD 2014; Abstract 946

Basal insulin titration in EDITION 1, 2 & 3
Glargine U300 was always given in the evening

Titration steering committee was in place
Adjustments at investigators’ discretion for safety

Titration algorithm

Median fasting SMPG from last 3 days in the range of:
Dose adjustment for 

glargine U100 or Glargine U300, 
U/day

≥140 mg/dL (≥7.8 mmol/L) +6

>100 and <140 mg/dL (5.6–7.8 mmol/L) +3
Glycemic target:
80–100 mg/dL (4.4–5.6 mmol/L) No change
≥60 and <80 mg/dL (3.3–4.4 mmol/L) -3

<60 mg/dL (<3.3 mmol/L) or occurrence of ≥2 symptomatic or 1 
severe hypoglycemia episode(s) in the preceding week 

-3
or at investigator’s discretion

• In EDITION 1 and 2, basal dose unchanged at entry unless two daily NPH injections 
were previously used, when dose was reduced by 20%

Data on file, EDITION 1 CSR pg 16, 27, 28; EDITION 2 CSR pg 16, 26-28; EDITION 3 CSR pg 27, 30-32

8-point SMPG profiles
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Consistently effective glycemic control

Modified intention-to-treat population; BB, basal-bolus therapy; BOT, basal-oral therapy; CI, confidence interval; LSM, least squares mean
1. Riddle MC et al. Diabetes Care. 2014 Oct;37(10):2755-62; 2. Yki-Järvinen H et al. Diabetes Care. 2014 Dec;37(12):3235-43;
3. Bolli GB et al. Diabetes Obes Metab. 2015 Apr;17(4):386-94; 4. Terauchi Y et al. Diabetes Obes Metab. 2016 Apr;18(4):366-74 (main article and Supplementary Table 2);
5. Home PD et al. Diabetes Care. 2015 Dec;38(12):2217-25; 6. Matsuhisa M et al. Diabetes Obes Metab. 2016 Apr;18(4):375-83 (main article and Supplementary Table 1); 
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Insulin-naïve: BOT start

EDITION JP 24

BOT switch
EDITION 11

BB
EDITION 22

BOT switch
EDITION 45
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EDITION JP 16
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LSM difference 
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Study designs
B aselin e  

ch aracteris tics

• Non-inferior change in HbA1C for Gla-300 vs Gla-100 at Month 6 in the EDITION 
program
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Consistently effective glycemic control

Modified intention-to-treat population
1. Riddle MC et al. Diabetes Care. 2014 Oct;37(10):2755-62; 2. Yki-Järvinen H et al. Diabetes Care. 2014 Dec;37(12):3235-43;
3. Bolli GB et al. Diabetes Obes Metab. 2015 Apr;17(4):386-94; 4. Terauchi Y et al. Diabetes Obes Metab. 2016 Apr;18(4):366-74 (main article and Supplementary Table 2);

5. Home PD et al. Diabetes Care. 2015 Dec;38(12):2217-25; 6. Matsuhisa M et al. Diabetes Obes Metab. 2016 Apr;18(4):375-83 (main article and Supplementary Table 1); 
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-14%

EDITION 1-2-3 T2DM Pooled Analysis 

Maintenance Maintenance 

Generally lower confirmed and/or severe hypoglycemia with 
Glargine U300 vs Glargine U100 at any time (24 h) and at night

Relative risk (95% CI)
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At any time (24 h) Nocturnal (00:00–05:59 h)

Participants with ≥1 confirmed (≤70 mg/dL [3.9 mmol/L]) and/or severe hypoglycemia, %

Participants with ≥1 confirmed (<54 mg/dL [3.0 mmol/L]) and/or severe hypoglycemia, %

Ritzel R et al. Poster presentation at EASD 2014; Abstract 963 Available at: http://www.easdvirtualmeeting.org/resources/18908 Accessed September 2014

https://www.ncbi.nlm.nih.gov/pubmed/25078900
https://www.ncbi.nlm.nih.gov/pubmed/25193531
https://www.ncbi.nlm.nih.gov/pubmed/25641260
https://www.ncbi.nlm.nih.gov/pubmed/26662838
https://www.ncbi.nlm.nih.gov/pubmed/26084341
https://www.ncbi.nlm.nih.gov/pubmed/26662964
https://www.ncbi.nlm.nih.gov/pubmed/25078900
https://www.ncbi.nlm.nih.gov/pubmed/25193531
https://www.ncbi.nlm.nih.gov/pubmed/25641260
https://www.ncbi.nlm.nih.gov/pubmed/26662838
https://www.ncbi.nlm.nih.gov/pubmed/26084341
https://www.ncbi.nlm.nih.gov/pubmed/26662964
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FOR MEDICAL AND SCIENTIFIC PURPOSES ONLY 

-14%

EDITION 1-2-3 T2DM Pooled Analysis 

Lower confirmed and/or severe hypoglycemia with glargine U300 
vs glargine U100 at any time (24 h) and at night

*Confirmed events based on plasma glucose ≤70 mg/dL (3.9 mmol/L)

Maintenance Maintenance 

Hypoglycemia at any time (24 h)
Cumulative mean number of confirmed* and/or 

severe events

0

10

Glargine U300
Glargine U100

8

4

2

4 8 12 16 20 24 28

6

T im e, w eeks

0

Rate ratio 0.86 (0.77 to 0.97)
P=0.0116

Nocturnal hypoglycemia (00:00–05:59 h)
Cumulative mean number of confirmed* and/or

severe events

0

3

Glargine U300
Glargine U100

2

1

4 8 12 16 20 24 28

T im e, w eeks

0

Rate ratio 0.69 (0.57 to 0.84)
P=0.0002

Ritzel R et al. Poster presentation at EASD 2014; Abstract 963 Available at: http://www.easdvirtualmeeting.org/resources/18908 Accessed September 2014

14%

31%

FOR MEDICAL AND SCIENTIFIC PURPOSES ONLY 

Small but significant difference in weight gain with 

Glargine U300 vs Glargine U100

Mean (SE) weight change from baseline, kg

EDITION 1-2-3 T2DM Pooled Analysis 

LS mean difference at Month 6: 

–0.28 (95% CI –0.55 to –0.01) kg 

P=0.039

1.0

–0.5

BL

0.5

0.0

W2 W4 W8 W12 M4 M6

Glargine U300

Glargine U100

1.5

LOV

Ritzel R et al. Poster presentation at EASD 2014; Abstract 963 Available at: http://www.easdvirtualmeeting.org/resources/18908 Accessed September 2014
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Similar HbA1C reduction with lower incidence of hypoglycemia
Gla-300 vs Gla-100 in EDITION T2DM studies* from baseline to Month 12

*Patient-level meta-analysis of EDITION 1 (BB), EDITION 2 (BOT switch) and EDITION 3 (BOT start) studies in a broad population of patients with T2DM
SE, standard error

Ritzel R et al. Diabetes Obes Metab. 2018 Mar;20(3):541-548

53

Hb
A1

c
(%

)

BL M6 M9

8.5

8.0

7 .5

7 .0

W12 M12

68

63

58

LS mean difference (95% CI) 
between groups in change 
from baseline to month 12 

(Gla-300, n=1165; Gla-100, n=1170)
─0.10 (─0.18 to ─0.02)% P=0.174

Time

HbA
1c(m

m
ol/m

ol)

Gla-300 Gla-100

Nocturnal hypoglycemia
(00:00–05:59 h)

Any time of day 
hypoglycemia (24 h)

Confirmed (≤3.9 mmol/L [≤70 mg/dL) or severe

Participants 

with ≥ 1 event

0.85 0.77 to 0.92 0.94 0.90 to 0.98

RR 95% CI RR 95% CI

RR (95% CI)

Favours
Gla-300

Favours
Gla-100

← →

0.6 0.6 1.0 1.5

Favours
Gla-300

Favours
Gla-100

← →

RR (95% CI)
1.0 1.5

https://www.ncbi.nlm.nih.gov/pubmed/28862801
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TYPE 1 DIABETES: EDITION 4

mITT population

LS mean difference at Month 6: 0.04 
(95% CI –0.10 to 0.19) %

Baseline Week 12 Month 6

M ean (SE) HbA1C, %

U100

U300

7.5

8.0

8.5

7.0

61

65

69

53

57

HbA1C,  m m ol/m ol

EDITION 4

U300 met the primary endpoint of non-inferiority to Lantus® for reduction in HbA1C at 
Month 6

Home PD et al. Oral presentation at EASD 2014; Abstract 148 Available at: http://www.easdvirtualmeeting.org/resources/16864 Accessed September 2014
Data on file, EDITION 4 CSR, pg 95

% of participants with 
HbA1c <7.0%

0

10

20

17
%

15%

La n tu s®U 300

Similar confirmed and/or severe hypoglycemia
Lower nocturnal hypoglycemia with U300 vs U100 during the first 8 weeks

93.1
88.3

82.1

68.6

46.7

59.1

93.5 90.2
84.0

70.2

57.1 55.6

0

20

40

60

80

100

B as el ine  to
M o nth  6

B as el ine  to  We e k
8

We ek  9  to  M o n th
6

B as el ine  to
M o nth  6

B as el ine  to  We e k
8

We ek  9  to  M o n th
6

Safety population
Relative risk (95% CI)
Data on file, saf_hypo_ph2_3, pg 219, 273
Home PD et al. Poster presentation at ADA 2014; Abstract 80-LB Available at: http://ada.apprisor.org/epsAbstractADA.cfm?id=1 Accessed June 2014

Hypoglycemia at any time (24 h) Nocturnal hypoglycemia  (00:00–05:59 h)

RR 1.00
(0.95 to 1.04) RR 0.98

(0.92 to 1.04) RR 0.98
(0.91 to 1.06)

RR 0.98
(0.88 to 1.09) 

RR 0.82
(0.70 to 0.96) 

RR 1.06
(0.92 to 1.23) 

Participants with ≥1 confirmed (≤70 mg/dL [3.9 mmol/L]) and/or severe hypoglycemia, 
%

EDITION 4

U100
U300
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Slight increase in basal insulin dose 
with U300

mITT population

EDITION 4

Home PD et al. Oral presentation at EASD 2014; Abstract 148 Available at: http://www.easdvirtualmeeting.org/resources/16864 Accessed September 2014

0.1

-1W

M ean (SE) insulin dose, U/kg/day

W2 W4 W8 W12 M4 M6

0.2

0.3

0.4

0.5

M eal-tim e insulin (U300) 
M eal-tim e insulin (U100)

Basal insulin (U300) 
Basal insulin (U100)

0.0
Day 

1

EDITION 4

Less weight gain with U300 vs U100

BL W2 W4 W8 W12 M4 M6 LOV

M ean (SE) w eight change  from  baseline, kg

1.5

0.0

0.5

1.0

U300 
U100

LS mean difference at Month 6:
–0.56 (95% CI −1.09 to −0.03) kg

P=0.037

Home PD et al. Oral presentation at EASD 2014; Abstract 148 Available at: http://www.easdvirtualmeeting.org/resources/16864 Accessed September 2014
Home PD et al. Poster presentation at ADA 2014; Abstract 80-LB Available at: http://ada.apprisor.org/epsAbstractADA.cfm?id=1 Accessed June 2014

BENEFITS OF LONG DURATION OF ACTION: 
FLEXIBLE DOSING
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EDITION 4

U300 m orning vs evening
LS m ean difference: −0.15

(95% CI −0.35 to 0.05)

Similar HbA1C reductions by injection time
at Month 6

mITT population
Home PD et al. Oral presentation at EASD 2014; Abstract 148 Available at: http://www.easdvirtualmeeting.org/resources/16864 Accessed September 2014

7.0

7.5

8.0

8.5 70

65

60

55

Baseline Week 12 Month 6

U300 evening

U300 morning

Mean (SE) HbA1C, %
HbA1C,  mmol/mol

41

S A P A C .T JO .19.12 .1430    F O R  M E D IC A L and S C IE N T IF IC  P U R P O S E S  O N LY

Pooled EDITION 1 and 2 substudies in T2DM (Months 6–9)

*Flexible dosing time: Once-daily injection intervals of 24 ± 3 h
Adapted from Riddle M et al. Diabetes Technol Ther. 2016 Apr;18(4):252-7

Flexible dosing time of Gla-300 had no effect on glycemic control and 
incidence of hypoglycemia vs fixed dosing time

HbA1C,%
Flexible dosing*

n=99
Fixed dosing

n=95

Month 6, mean (SD) 7.30 (0.93) 7.30 (0.96)

Month 6–9, 
LS mean change (SE)

0.05 (0.06) 0.00 (0.07)

LS mean difference
(95% CI)

0.05
(–0.13 to 0.23)

Gla-300 may allow some flexibility in timing 

injections to deal with the situational variability 

experienced in daily life

Sub studies 
design

Flexible 

dosing time: 
- 3 hours

Flexible 

dosing time: 
+ 3 hours

Fixed 

dosing time 

6-hour flexible 
dosing time window

IF NEWER BASAL INSULIN LASTS FOR MORE THAN 24 
HOURS, WILL THERE BE DOSE STACKING AND 
HYPOGLYCEMIA? 

https://www.ncbi.nlm.nih.gov/pubmed/26840338
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Steady state

• Ensues after 4-5 half lives
• By definition, it is when the amount of a given drug is the same 

as the amount that is cleared
• With drugs that have a long half life, it will take a longer time 

to reach this steady state but there will be no dose stacking
– Levothyroxine has a half life of 7 days!

Para una insulina con vida media de 24 horas

Given dose Amout that is 
circulating

Amount that is 
cleared

Amount that 
remains

Day 1 10 10 5 5

Day 2 10 15 7.5 7.5

Day 3 10 17.5 8.75 8.75

Day 4 10 18.75 9.37 9.37

Day 5 10 19.37 9.69 9.69

Day 6 10 19.69 9.84 9.84

Day 7 10 20 10 10

Day 8 10 20 10 10

Therefore… there is no stacking effect but it will take longer to reach the steady 
state. Blood glucose may take initially a longer time to decrease

Starting glargine U300 and dose
titration
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Treatment with basal insulins: failure in dose optimization

1. Adapatdo de Mata-Cases M. et al. Journal of Diabetes 9 (2016), 34–44

Distribution of patients treated with basal insulin according to their FPG 
and Hba1c

23.5%
51.3%

17.8% 7.4%

Transversal study
SIDIAP database  

n=9899

HbA1c ≥7%

HbA1c <7%

FPG <130 mg/dl FPG ≥130 mg/dl

Insulina Glargina (100 U/mL) + Lixisenatida

47

S A P A C .T J O .1 8 .0 7 .1 0 9 3

• May patients will start basal insulin with HbA1c >9% = delay in treatment intensification

• Average HbA1c decreased more during the first 3 months of treatment and then remained stable

Glucose response during the first 3 months treatment with basal insulin is a predictor of glucose
control on the long term

28% achieved 
HbA1c ≤7% 

42% had HbA1c >9% when 
starting basal insulinl

21% achieved 
HbA1c ≤7% 

Mauricio D et al. Diabetes Obes Metab. 2017;19:1155–64

Análisis observacional retrospectivo de CegedimStrategic Data  de 40.627 pacientes con DMT2  ± OAD / GLP-1RA  iniciando insulina basal de 
Francia, Alemania, Italia, España, Reino Unido y EE. UU. (2008-2012)

BI, insulina basal; OAD, fármaco antidiabético oral; GLP-1 RA, agonista del receptor del péptido 1 similar al glucagón

PARA USO MÉDICO Y CIENTÍFICO
ÚNICAMENTE

What’s the difference in dose titration with the
usual basal insulins? 
• Start with 10 u daily or 0.1-0.2 u/kg
• Due to their longer half life, it will take a longer time to reach steady

state
• With the usual basal insulins (NPH, detemir, glargine U100), dose

titration was recommended every 3 days
• With newer basal insulins (glargine U300, degludec), current

recommendations are to titrate once weekly
• BRIGHT: 80-100 mg/dl
• CONCLUDE 70-90 mg/dl

• Usual target is between 90 and 120 mg/dl
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Basal insulin: dose adjustment

FPG
70-90mg/dl

0
Maintain same 

dose

FPG
80-110 mg/dl

Increase 3 units

Decrease 3 u

FPG >90 mg/dl

FPG <70 mg/dl

FPG>110 mg/dl

FPG <80 mg/dl

Adjust every 3 days based on fasting plasma glucose average

•244 patients with 
T2DM that failed 
to AOD and 
started with 
detemir

Diabetes Obes Metab. Jun 2009;11(6):623-631

Switching from other basal insulins

• If switching from another basal insulin analogue, keep the same dose
(1:1 exchange)
• If switching from NPH, decrease the dose by 10-20% and titrate
• During the first few days, fasting glucose may rise a little
• Tell the patients so they won’t be scared!
• Due to longer half lives needing more days to reach steady state

• Titrate once weekly

COMPARISON BETWEEN GLARGINE U300 AND 
DEGLUDEC BASED ON RANDOMISED CONTROLLED
TRIALS
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52

Relative risk of ≥1 hypoglycemic event in EDITION and BEGIN trials in T2DM

IDeg, insulin degludec; RR, relative risk
Roussel R et al. Diabetes M etab. 2018 Nov;44(5):402-409

Methods

Anytime (24 h)
BEGIN basal-bolus type 2 0.99 (0.92 to 1.05)

BEGIN once long 1.00 (0.86 to 1.17)

BEGIN low volume 0.93 (0.70 to 1.23)

BEGIN flex (OD) 0.88 (0.72 to 1.07)

BEGIN once Asia 0.94 (0.77 to 1.13)

Overall (anytime) 0.97 (0.92 to 1.03)

Nocturnal (00:00–05:59 h)
BEGIN basal-bolus type 2 0.84 (0.72 to 0.98)

BEGIN once long 0.91 (0.65 to 1.28)

BEGIN low volume 0.70 (0.36 to 1.35)

BEGIN flex (OD) 0.49 (0.31 to 0.77)

BEGIN once Asia 0.85 (0.59 to 1.23)

Overall (anytime) 0.79 (0.66 to 0.94)

IDeg vs Gla-100 (BEGIN trials)
Confirmed (<3.1 mmol/L) or severe hypoglycemia

Favours 
IDeg

Favours 
Gla-100 Estimated RR (95% CI)

0.2 1.0 2.0

Anytime (24 h)
EDITION 1 0.90 (0.77 to 1.04)

EDITION 2 0.78 (0.63 to 0.95)

EDITION 3 0.61 (0.43 to 0.87)

EDITION JP 2 0.91 (0.52 to 1.58)

Overall (anytime) 0.81 (0.69 to 0.94)

Nocturnal (00:00–05:59 h)
EDITION 1 0.76 (0.57 to 1.03)

EDITION 2 0.75 (0.51 to 1.10)

EDITION 3 0.59 (0.33 to 1.06)

EDITION JP 2 1.00 (0.47 to 2.14)

Overall (anytime) 0.75 (0.61 to 0.92)

Gla-300 vs Gla-100 (EDITION trials)
Confirmed (<3.0 mmol/L) or severe hypoglycemia

Favours 
Gla-300

Favours 
Gla-100 Estimated RR (95% CI)

0.2 1.0 2.0

https://www.ncbi.nlm.nih.gov/pubmed/29548798
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CONCLUDE: DEGLUDEC VS GLARGINA U300
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How do we explain the different results? 

• BRIGHT
– Sponsored by Sanofi
– Insulin naive patients
– Glargine U300 vs degludec
– Tiration to 80-100 mg/dl
– Primary endpoint reached (non 

inferiority in Hba1c)
– Lower incidence of hypoglycemia

during titration period favouring
glargine U300 (safety endpoint)

• CONCLUDE
– Sponsored by Novo Nordisk
– Insulin users at high risk for

hypoglycemia
– Glargine U300 vs degludec
– Titration to 70-90 mg/dl
– No difference in primary endpoint

(overall hypoglycemia) but a 
difference was seeen during
maintenance period favouring
degludec

SPECIAL POPULATIONS: CHILDREN, SENIORS 
AND RENAL FAILURE

FOR MEDICAL and SCIENTIFIC PURPOSES ONLY – INTERNAL USE ONLY  DO NOT DISTRIBUTE OR USE IN PROMOTION SAGLB.TJO.18.09.1130.  Dated XXX

EDITION Junior: 
6-month, multicenter, randomized, open-label, 2-arm, parallel-group 
study comparing the efficacy and safety of Gla-300 and Gla-100 in 
children and adolescents age 6-17 years with T1D with a 6-month 
safety extension period

Danne T, et al. Pediatr Diabetes 2019;20(Suppl 28):P240; https://clinicaltrials.gov/ct2/show/results/NCT02735044 (Last accessed October 11, 2019).

INNs:Gla-300, insulin glargine 300 U/mL; Gla-100, insulin glargine 100 U/mL; T1D, type 1 diabetes mellitus



3/7/20

23

FOR MEDICAL and SCIENTIFIC PURPOSES ONLY – INTERNAL USE ONLY  DO NOT DISTRIBUTE OR USE IN PROMOTION SAGLB.TJO.18.09.1130.  Dated XXX

67

Intent-to-treat population
*Multiple imputation analysis followed by analysis of covariance 
(ANCOVA) model  (ITT estimand). LS, least squares. 

Danne T, et al. Pediatr Diabetes 2019;20(Suppl 28):P240; 
https://clinicaltrials.gov/ct2/show/results/NCT02735044

(Last accessed October 11, 2019).

Gla-300 met the primary endpoint of non-inferiority to Gla-100 for 
reduction in HbA1c at week 26

9.0

9.5

6.5

8.0

Baseline Week 12 Week 26

7.5
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7.0
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Gla-100
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% of participants with 

HbA1c <7.5% at Week 26 

0

20

40

26
%

23
%

Gla-

100

Gla-300

LS mean difference at Week 26: 
0.004 (95% CI –0.172 to 0.179) %; 

p=0.965 for superiority

Gla-300 was non-inferior to Gla-100 in HbA1c 
change from baseline to Week 26 (the upper 

bound of the 95% CI was lower than the 
predefined non-inferiority margin of 0.3%)

EDITION

JUNIOR – 6 M

Hba1c (%)
Gla-300
n=233

Gla-100 
n=230

Baseline mean (SD) 8.65 (0.88) 8.61 (0.87)
Change from baseline to Week 26

Combined LS Mean (95% CI) -0.399 
(-0.522 to -

0.275)

-0.402 
( -0.527 to -

0.278)
Combined LS Mean difference vs. 
Gla-100 (95% CI)

0.004 
( -0.172 to 0.179)

p-value for the  superiority test 0.965

FOR MEDICAL and SCIENTIFIC PURPOSES ONLY – INTERNAL USE ONLY  DO NOT DISTRIBUTE OR USE IN PROMOTION SAGLB.TJO.18.09.1130.  Dated XXX

68

Safety population. CI, confidence interval. T1D, type 1 diabetes. Based on relative risk stratified by randomization strata of 
screening HbA1c (<8.5 or ≥8.5%) and age group at screening visit (<12 years and ≥12 years, using Cochran-Mantel-Haenszel
methodology. Percentage of patients with at least one event of hypoglycemia during the 6-month main treatment period according to 
different ADA and ISPAD-defined categories is shown. 

Danne T, et al. Pediatr Diabetes 2019;20(Suppl 28):P240.

Gla-300 showed a similar incidence of anytime and nocturnal 
hypoglycemia vs Gla-100 in children/adolescents (6-17 years) with T1D

Hypoglycemia category Gla-300
N=233

Gla-100
N= 228 Relative Risk (95%CI)

Gla-300 vs Gla-100
Anytime hypoglycemia (24 h)

Severe and/or documented 
≤70 mg/dL (≤3.9 mmol/L) 226 (97.0) 223 (97.8) 0.99 (0.96–1.02)

<54 mg/dL (<3.0 mmol/L) 187 (80.3) 191 (83.8) 0.96 (0.88–1.04)
Nocturnal hypoglycemia (00:00–05:59 h)

≤70 mg/dL (≤3.9 mmol/L) 163 (70.0) 160 (70.2) 1.00 (0.88–1.12)
<54 mg/dL (<3.0 mmol/L) 63 (27.0) 57 (25.0) 1.09 (0.80–1.47)

Severe hypoglycemia (24 h) 14 (6.0) 20 (8.8) 0.68 (0.35–1.30)

Relative Risk (95 % CI)

Incidence of severe hypoglycemia was numerically lower in Gla-300 vs Gla-100 groups 

Number of participants (%) Hypoglycemia Anytime (24 h) & 
Nocturnal (00:00–05:59 h)

1.0

EDITION
JUNIOR – 6 M

0.3 2.61.00.3

F avo rs

G la-100

F avo rs

G la-300

Severe hypoglycemia: an event in which the child/adolescent having altered mental status and cannot assist in their 
care, is semiconscious or unconscious, or in coma ± convulsions and may require parenteral therapy (glucagon or 
glucose).

FG: Filtrado glomerular
*Post hoc patient-level meta-analysis of people with T2DM treated with Gla-300 or Gla-100 for 6 months in the EDITION 1, 2 and 3 studies by estimated glomerular filtration rate (eGFR)
Adapted from Halimi S et al. Poster presentation at ATTD 2017

LS menas difference 
HbA1C (95% CI)

Overall (n=2,468) –0.01 (–0.08 to 0.06)

≥30 to <60 (n=399) 0.10 (–0.09 to 0.28)

≥60 to <90 (n=1,386) –0.03 (–0.12 to 0.07)

≥90 (n=683) –0.03 (–0.17 to 0.11)

Favours
Gla-100

Favours
Gla-300

Median LS means differente (95% CI), %

–
1

–0.5 0 0.5 1

S u b g ro u p s b y 
b asal 

G F R (m L /m in /1 .73  
m 2)

Lower incidence of 
hypoglycaemia with Gla-

300 vs Gla-100 
regardless of renal 

function

Similar reduction in 
Hba1c with Gla-300 and 
Gla-100 independent of 

renal function

Subgroups by basal 
GFR (mL/min/1.73 
m2)

nocturnal (00:00–05:59 h)
Participants with ≥1 event, n (%)

Any time (24 h)
Participants with ≥1 event, n (%)

Gla-300 Gla-100 Gla-300 Gla-100

Total (n=2,468) 30.0 39.7 65.7 71.7

≥30 to <60 (n=399) 39.5 51.3 79.5 80.4

≥60 to <90 (n=1,386) 32.1 40.0 67.0 71.4

≥90 (n=683) 20.1 32.7 54.8 67.3

69

Comparable glucose control and fewer nocturnal hypoglycemia with 
GLA300 regardless of renal function

S u b g ro u p  an alys is:

K id n ey fu n ctio n

https://clinicaltrials.gov/ct2/show/results/NCT02735044
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SENIOR: Study design

• Design: 1:1 randomization, open label, parallel group, multinational

• Objective: To demonstrate non inferiority of Gla-300 vs Gla-100 in changes of Hba1c at 26 
weeks in older adults with T2DM

Gla-300
Every day at the same time

(preferably at night)

Gla-100 
Every day at the same time

(preferably at night)

Treatment period
6 months

Ramdomization 1:1
Adults (≥ 65 years) with T2DM
HbA1C ≥7.0 to ≤10.0%  (treated), 
HbA1C ≥7.5 to ≤11.0% (naïve),
≥1 year of T2DM duratino

Screening period
4 weeks 

Titration target: FPG by SMBG: 90-130 mg/dL;
Titration: every 3-4 days + 3 U, if target is not achieved

Primary objective:  
HbA1C (change at month 6)
Secondary: hypoglycemia, 
HbA1C <7.5%, FPG, SMBG 
etc.
Safety: hypoglycemia, 
general safety

Stratified by:
• HbA1C at screening (<8.0 / ≥8.0%); 
• Previous use of insulin (insulin naïve / previously treated with 

insulin); 
• Use of SU or meglitinides at screening (yes / no)

GPA: Glucemia Plasmatica en ayunas, AMG:Automonitoreo glucémico. SU: Sulfonilureas
Ritzel R et al. Poster presentation at IAGG 2017; Abstract 469 70

Back to 
study results

N total: 1014
>75 years: 241

RCT, randomized controlled trial; RR, rate ratio
1. Ritzel R et al. Poster presentation at IAGG 2017; Abstract 469; 2. Yale J-F et al. Poster presentation at ADA 2015; Abstract 991-P

• In SENIOR RCT, Gla-300 was effective in older adults (>65 years) with low documented 
symptomatic hypoglycemia vs Gla-100, specially in ≥75 years 1

Subgroup ≥75 years (n=241)Study population (≥65 years) (n=1,013)

Study 
design R ate ratio  (95%  C I) R ate  ratio  (95%  C I)

71

F avo u rs
G la-100

F avo u rs
G la-300

Comparable glucose control and lower documented symptomatic hypoglycemia 
with Gla-300 vs Gla-100 in older patients with T2DM

P acien tes añ o so s
co n  D M 2

Hypoglycemia at any time(24 h)

Nocturnal hypoglycaemia (00:00–05:59 h)

Confirmed and/or severe    ≤70 mg/dL

<54 mg/dL

Documented symptomatic ≤70 mg/dL

<54 mg/dL
Confirmed and/or severe.   ≤70 mg/dL

<54 mg/dL

Documented symptomatic ≤70 mg/dL

<54 mg/dL

F avo u rs
G la-100

F avo u rs
G la-300
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*Gla-300 is only indicated in adults; Risk criteria for developing hypoglycemia: 1. Experienced at least 1 severe hypoglycemic episode within the past year; 2. Moderate chronic 
renal failure (estimated glomerular filtration rate of 30–59 mL/min/1.73m2); 3. hypoglycemic symptom unawareness; 4. Exposure to insulin for longer than 5 years; or 5. An 
episode of hypoglycemia (symptoms and/or blood glucose level ≤70 mg/dL within the last 12 weeks

1Hom e PD et al. Diabetes Obes M etab. 2018 Jan;20(1):121-128; 2Escalada J et al. Diabetes Obes M etab. 2018 Dec;20(12):2860-2868; 3Ritzel R et al. Diabetes Care 2018 Aug;41(8):1672-
1680; 4Bertolini M  et al. Poster presentation at EASD 2017; Abstract 937; 5https://clinicaltrials.gov/ct2/show/NCT02735044 (last accessed M arch 2019)   

Key messages: various populations

Patients with impaired renal 
function

Older patients
Gla-300 results in comparable reductions in HbA1C and low or lower risk of 

documented symptomatic hypoglycemia vs Gla-100 in older patients with T2DM, 
particularly those ≥ 75 years3

Gla-300 provides comparable glycemic control and a reduced hypoglycemia risk 
vs Gla-100 in T2DM patients regardless of renal function2

Pregnancy
The use of Gla-100 or Gla-300 during pregnancy is not associated with any 

specific adverse events4

EDITION JUNIOR*
RCT designed to assess the efficacy and safety of Gla-300 vs Gla-100 in children 

and adolescents with T1DM5

Gla-300 provides comparable glycemic control and reduced hypoglycaemia 
(nocturnal) risk during the titration period vs Gla-100 in adults with T1DM1T1DM adult patients

Study design

https://www.ncbi.nlm.nih.gov/pubmed/28661585
https://www.ncbi.nlm.nih.gov/pubmed/30003642
https://www.ncbi.nlm.nih.gov/pubmed/29895556
https://www.easd.org/virtualmeeting/home.html
https://clinicaltrials.gov/ct2/show/NCT02735044
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Conclusions

• Insulin glargine U300 has a longer duration of action compared 
to glargine U100

• Lower rate of hypoglycemia (<70 mg/dl) specially during the 
first 8 weeks of treatment
– Similar Hba1c
– A slightly higher insulin requirement
– Lower body weight

• Safety profile similar to glargine U100
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