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Learning Objectives

o Brief description of T2DM pathogenesis

o Guidelines approach to T2DM treatment according to ADA 

and AACE guidelines

o Rationale for starting basal insulin

o Role of GLP-1 Receptor agonists in the treatment of T2DM

o Rationale for combining GLP-1 RAs with basal insulin

o Basal insulin/GLP-1 RAs fixed combination: clinical trials



Age-adjusted Prevalence of Obesity and 
Diagnosed Diabetes Among US Adults

Obesity (BMI ≥30 kg/m2)

Diabetes

1994

1994

2000

2000

No Data          <14.0%       14.0%–17.9%       18.0%–21.9%       22.0%–25.9%        > 26.0%

No Data           <4.5%         4.5%–5.9%          6.0%–7.4%         7.5%–8.9%          >9.0%

CDC’s Division of Diabetes Translation. United States Surveillance System available at http://www.cdc.gov/diabetes/data
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13.5%
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16.4%



15 20 25 301050-5-10

β-cell failure
Insulin level

Fasting glucose

Insulin resistance

PPG

G
lu

co
se

,
m

g/
d

L
R

el
at

iv
e 


-C
e

ll 
Fu

n
ct

io
n

, %

Diabetes, y

350

300

250

200

100

200

100

0

150

50

250

150

50

PPG = postprandial plasma glucose.

Adapted with permission from Bergenstal R et al. Endocrinology. Philadelphia, PA: WB Saunders Co; 2001:821-835. 

Natural History of T2DM



Figure 1 First and second phase insulin 

release and corresponding glycaemia after 

an intravenous glucose challenge

Jenssen, T. & Hartmann, A. (2015) Emerging treatments for post-transplantation diabetes mellitus

Nat. Rev. Nephrol. doi:10.1038/nrneph.2015.59

Jenssen, T. & Hartmann, A. (2015) Emerging treatments for post-transplantation diabetes mellitus

Nat. Rev. Nephrol. doi:10.1038/nrneph.2015.59





Effective Tx of 

T2DM  multiple 

drugs in 

combination to 

correct multiple 

pathophysiological 

defects.

Flexibility

Pathogenesis of type 2 diabetes: 

Implications for therapy

Tx must be 

started early in the 

natural Hx of 

T2DM 

prevention of 

progressive β-cell 

failure.

Tx should be 

based on known 

pathogenic 

abnormalities,

NOT SIMPLY on 

A1C ↓







Antihyperglycemic Therapy in T2DM

American Diabetes Association Standards of Medical Care in Diabetes. 

Approaches to glycemic treatment. Diabetes Care 2017; 40 (Suppl. 1): S64-S74



Glycemia Reduction Approaches in Diabetes: A 
Comparative Effectiveness Study

To provide unbiased comparison of most commonly used drugs 
to Tx DM in metformin treated patients with relatively recent-

onset T2DM.

To determine patient characteristics and mechanisms 
associated with differential responses to medications to 

facilitate individualization of diabetes care.

To compare drugs over a clinically meaningful period of time 
(>4 years).



Screening
T2DM

Tx:  Metformin alone
A1C: ≥6.8% at screening

< 10 year duration at screening

Metformin Run-In
Titrate Metformin to 1000(min) – 2000 (goal) mg/dl

A1C 6.8 – 8.5% at final run-in visit

Sulfonylurea
(Glimepiride)

n = 1250

DPP-4 Inhibitor
(Sitagliptin)

N = 1250

GLP Analog
(Liraglutide– 1)

N = 1250

Insulin
(Glargine)
N = 1250

Randomization
n = 5000 eligible subjects

GRADE 
Design



Rationale for Starting Basal Insulin

Oral 
hypoglycemic 
agents no 
longer maintain 
control…

Adding basal 
insulin

shown to ↓
entire 24-h 

fasting blood 
glucose profile1

Suppression of 
overnight 
hepatic glucose 
production,

through direct
effects on the 
liver & 

indirect effects 
through 
suppression of 
free fatty release 
by adipose 
tissue

improvement 
results from 

Effective control 
with basal insulin 
added to oral 
hypoglycemic 
angents

Requires: 

adequate dose 
titration 

Target A1c  &   

hypoglycemia

Various studies: 
AVG doses of 
basal insulin 
from 0.33 
units/kg BW 
(with insulin 
glargine)2 to 
0.78 units/kg 
(with insulin 
detemir)3… 

If

Titration is 
stopped at lower 

doses

optimal 
glycemic control



• Directly compared:

once-daily bedtime insulin 
glargine 

vs 

once-daily NPH + oral 
hypoglycemic agents

• Insulin titration:  Fasting <100 
mg/dl

• Similar mean fasting blood 
glucose and HbA1c between 
groups

• 42% of patients treated with 
basal insulin and oral agents did 
not achieved target HbA1c 
<7.0%

6 years after initiation of basal 
insulin…

24% of patients needed additional 
short-acting insulin to limit 

hyperglycemia following meals

When Basal Insulin 
is Not Enough…

Treat to Target trial UKPDS





Combination Injectable Therapy in T2DM

American Diabetes Association Standards of Medical Care in Diabetes. 

Approaches to glycemic treatment. Diabetes Care 2017; 40 (Suppl. 1): S64-S74



Advantages

• Effectively achieve 
glycemic control

• Greater flexibility for 
patients

Disadvantages

• Weight gain 

• Hypoglycemia

• Challenge for patients

What if we could 
reduce risk of 
hypoglycemia, 

weight gain and 
regimen complexity 

in many or most 
patients?

Adding Prandial Insulin



Rationale for 

Combining 

GLP-1 RAs 

with Basal 

Insulin 



Exenatide Is Not Inactivated by DPP-4…



GLP-1 Modulates Numerous Functions 
in Humans

Stomach:
Helps regulate 

gastric emptying

Promotes satiety and 

reduces appetite

Liver:

 Glucagon reduces 

hepatic glucose outputBeta cells:
Enhances glucose-

dependent insulin secretion

Alpha cells:
 Glucose-dependent 

postprandial

glucagon secretion

GLP-1: Secreted upon 

the ingestion of food

Data from Flint A, et al. J Clin Invest 1998;101:515-520. Data from Larsson H, et al. Acta Physiol Scand 1997;160:413-422.

Data from Nauck MA, et al. Diabetologia 1996;39:1546-1553. Data from Drucker DJ. Diabetes 1998;47:159-169.



Potential benefits of combining insulin with GLP-1 RAs

Insulin secretion 
(glucose dependant)
Glucagon secretion
Body weight
PPG/FPG

Low risk of 
hypoglycemia

Insulin levels 
(non-insulin dependant)
Beta cell rest
Body weight
FPG/PPG

Moderate risk of 
hypoglycemia

GLP-1 based therapies Basal insulin therapy

Potentially complementary benefits if 
used in combination



From: Determinants of the Impaired Secretion of Glucagon-Like Peptide-1 in Type 2 Diabetic Patients

J Clin Endocrinol Metab. 2001;86(8):3717-3723. doi:10.1210/jcem.86.8.7750

GLP-1 Release is Reduced in Type 2 Diabetes

NGT (n=33)
IGT (n=15)
Type 2 diabetes (n=54)

*P<0.05 between type 2 
diabetes and NGT groups



Effect of 
the GLP-1 
on the β-

cell

Stimulation of 
insulin secretion

Stimulation of 
insulin gene 
transcription

Stimulation of insulin 
synthesis

Increase β-cell 
mass

1. TEWS D, ET AL. HORM METAB RES 2008; 40(3):172-180.

• Lixisenatide ↓ the number of 
apoptotic β cells by 50-60%

• An 80% reduction was seen 
with lixi + Glargine1



Comparison of physiologic effects of 
short-acting and long acting GLP-1 RAs.

GIORGINO F, ET AL. DIABETES METAB RES REV 2016; 32: 497–511.



Differences in mechanism of action and clinical profiles 

between short-acting and long-acting GLP-1 RAs: Head-

to-head studies

Exenatide BID vs 
QW1

Greater 
reduction in PPG 

with BID

Greater delay of 
gastric emptying 

with BID

Greater 
reduction in FPG 
and HbA1c with 

QW

Liraglutide QD vs 
Exenatide BID (added 
to Met, SU or both)2

Greater 
reductions in FPG 
and HbA1c with 

lira

Greater 
reduction in PPG 
with exenatide

Lixisenatide QD vs 
Liraglutide QD3

Greater 
reduction in PPG 

with lixi

Greater 
reductions in PP 

glucagon and 
insulin with lixi

1. DRUCKER DJ, ET AL. LANCET 2008; 372(9645): 1240-1250.  2. BUSE JB, ET AL. LEAD-6.  LANCET 2009; 374(9683): 39-
47. 3. KAPITZA C, ET AL. DIABETES OBES METAB 2013; 15(7): 642-649.



Lixi QD vs Lira QD as add-
on to basal insulin1

Differences in mechanism of action and clinical profiles 

between short-acting and long-acting GLP-1 RAs: 

Head-to-head studies

Dulaglutide QW vs
Exenetide BID (added to 

Met and pio)2

•Greater reduction in PPG with lixi

•No difference in A1c

•Delayed gastric emptying and 

glucagon suppression with lixi

•Increased insulin release with lira

•Greater reduction in A1c with 

dulaglutide 

•Greater reduction in prandial glucose 

excursions with exenatide

•Greater reduction in FPG and overall 

hyperglycemia with dulaglutide

1. Meier JJ, et al. Diabetes Care 2015; 38(7): 1263-1273.  2. Wysham C, et al. AWARD-1. Diabetes Care 2014; 
37(8): 2159-2167.  



Glycemic parameters from clinical studies 

combining GLP-1 RAs and basal insulin

Giorgino F, et al. Diabetes Metab Res Rev 2016; 32: 497–511.



Meta-analysis showing the likelihood of patients 
reaching the composite endpoint of HbA1c <7% with 

no symptomatic hypoglycemia and no weight gain

Giorgino F, et al. Diabetes Metab Res Rev 2016; 32: 497–511.



Fixed-Combination Products Available

iDegLira
1 dose steps= 1 unit of insulin degludec + 0.036 mg of liraglutide

16 dose steps= 16 units of insulin degludec + 0.6 mg of liraglutide 

32 dose steps= 32 units of insulin degludec + 1.2 mg of liraglutide 

50 dose steps= 50 units of insulin degludec + 1.8 mg of liraglutide

LixiLan
2 units of insulin glargine + 1 mcg lixisenatide

10 units of glargine + 5 mcg lixisenatide

60 units of glargine + 30 mcg lixisenatide



IDegLira Clinical Trials: Summary of Trial Designs

DUAL 1 DUAL II DUAL III DUAL IV DUAL V



DUAL IV: IDegLira vs Placebo

Study Design

Subjects with 
type 2 diabetes
(N=435)

IDegLira + SU ±
metformin
(n=289)

Placebo + SU ±
metformin
(n=146)

Inclusion Criteria
• Type 2 diabetes
• SU ± metformin
• HbA1c 7.0-9.0%
• Age ≥ 18 years
• BMI ≤ 40 kg/m2

IDegLira/Placebo:
Starting Dose:
10 dose steps
Maximum Dose:
50 dose steps
Titrate to target
FPG 4-6 mmol/L
(72-108 mg/dl)

Rodbard HW, et al. Diabetes 2015; 64



DUAL IV: HbA1c over time

Mean observed values with error bars (standard error mean) based on full analysis set and last observation carried forward imputed 
data. Treatment difference estimated using ANCOVA model on full analysis set and last observation carried forward.

RODBARD HW, ET AL. DIABETES 2015; 64



DUAL IV: 9-point SMBG profile

Rodbard HW, et al. Diabetes 2015; 64

Greater reduction in 
mean 9-P SMBG 
profile with IDegLira vs 
Placebo

Treatment difference 
-27.97 mg/dL,
P<0.001

*p<0.05 based on lineal mixed model with an unstructured residual covariance matrix. Mean observed values based on full analysis set and last observation carried 
forward imputed data.



DUAL IV: Change in body weight over time 

RODBARD HW, ET AL. DIABETES 2015; 64

Mean observed values with error bars (SEM) based on FAS and LOCF imputed data. Treatment difference estimated using an ANCOVA model. ETD [95% CI], *P < 0.001. 



DUAL IV: Confirmed hypoglycemia

RODBARD HW, ET AL. DIABETES 2015; 64

IDegLira
(n=288)

% Subjects
(# subjects)

Rate
(Episodes/PYE)

0.7%
(2/288)

0.02

41.7%
(120/288)

3.52

Placebo
(n=146)

% Subjects
(# subjects)

Rate
(Episodes/PYE)

- -

17.1%
(25/146)

1.35*

Severe

Confirmed

End-of-trial HbA1c:       IDegLira 6.4%        Placebo 7.4%

*P<0.0001 for IDegLira vs Placebo
Data based on safety analysis set. Estimated treatment ratios are from a negative binomial model. %, percentage of participants; N, number of 
participants with ≥1 event.



DUAL I: IDegLira vs IDeg vs Liraglutide

GOUGH, BODE ET AL. LANCET DIAB ENDO 2014

Patients with 
type 2 diabetes
(n=1663)

IDegLira ODⱡ + metformin ± pioglitazone
(n=834)

IDeg ODⱡ + metformin ± pioglitazone  
(n=414)    

Liraglutide OD (1.8 mg) + metformin ± pioglitazone
(n=415)   

0 26 weeks

Randomized 2:1:1
Open label

Titration algorithm: IDegLira and IDeg

Mean Fasting PG Dose Change

mg/dL mmol/L Dose steps or U

<72 <4.0 -2

72-90 4.0-5.0 0

>90 >5.0 +2

Inclusion Criteria
Type 2 Diabetes
Insulin naïve-treated 
with metformin ±
pioglitazone
HbA1c 7.0-10.0%
BMI ≤ 40 kg/m2

Age ≥ 18 years* *Singapore age >21 years



DUAL I: IDegLira vs IDeg vs Liraglutide

Gough, Bode Et al. Lancet Diab Endo 2014

Mean Daily Doses

53 
U
38 U

1.8 μg

1.4 
μg



DUAL I: IDegLira vs IDeg vs Liraglutide

GOUGH, BODE ET AL. LANCET DIAB ENDO 2014

HbA1 over time



DUAL I: IDegLira vs IDeg vs Liraglutide

Gough, Bode Et al. Lancet Diab Endo 2014

Percentage of subjects to target

60.4

41.1

65.1

47.5

80.6

69.7
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DUAL I: 9-point SMBG: Post-prandial PG increment



DUAL I: Change in body weight over time

GOUGH, BODE ET AL. LANCET DIAB ENDO 2014

2.44 kg (p < 
0.0001)

-2.22 kg (p < 0.0001)



DUAL I: Rate of confirmed hypoglycemia by HbA1c

GOUGH, BODE ET AL. LANCET DIAB ENDO 2014



Gough, Bode Et al. Lancet Diab Endo 2014

DUAL I: Nausea over time



DUAL II: 
IDegLira vs 
Degludec in 

patients on basal 
insulin

John B. Buse et al. Dia Care 2014;37:2926-2933

• 199 patients per group

• Glycemic efficacy, insulin 
dose, body weight, and 
AEs.

• Data are means (SE).



DUAL II: IDegLira vs Degludec in patients on 
basal insulin

JOHN B. BUSE ET AL. DIA CARE 2014;37:2926-2933

Mean 9-point self-monitored blood glucose profiles at baseline (dotted line) and after 26 weeks (full line). 



DUAL III: IDegLira vs unchanged GLP-1 RA

LINJAWI S, ET AL.DIABETES THER (2017) 8:101–114

Study Design

Insulin naïve 
patients with 
T2DM
(n=438)

IDegLira + metformin ± pio ± SU
(n=292)

Unchanged GLP-1 RA + metformin
(n=146)

Week 0 26 27

Inclusion Criteria

Type 2 diabetes
GLP-1 RA max dose + met
± pio ± SU
HbA1c 7.0-9.0%
Age ≥ 18 years
BMI ≤ 40 kg/m2

Randomized 2:1 End of trial Follow up

Mean Fasting PG Titration Dose 
Change

mg/dL mmol/L Dose steps/U

<72 <4.0 -2

72-90 4.0-5.0 0

>90 >5.0 +2

IDegLira
Starting dose:
16 dose steps (16 
U IDeg + 0.6 mg 
liraglutide
Maximum dose:
50 dose steps (50 
U IDeg and 1.8 
mg liraglutide 



DUAL III: IDegLira vs unchanged GLP-1 RA

LINJAWI S, ET AL.DIABETES THER (2017) 8:101–114

HbA1c over time 

Mean observed values with error bars (standard error of the mean) based on FAS and LOCF imputed data. ETD is from ANCOVA analysis, and change in HbA1c (D) values are observed; both are 
based on FAS and LOCF imputed data. Dotted lines represent ADA/EASD and AACE HbA1c targets of 7.0% and 6.5%, respectively.



DUAL III: IDegLira vs unchanged GLP-1 RA

LINJAWI S, ET AL.DIABETES THER (2017) 8:101–114

FPG over time

(-47.6 mg/dl)



DUAL III: IDegLira vs unchanged GLP-1 RA

LINJAWI S, ET AL.DIABETES THER (2017) 8:101–114

Change 
in body 
weight 
over 
time



DUAL III: IDegLira vs unchanged GLP-1 RA

Linjawi S, et al.Diabetes Ther (2017) 8:101–114

9-point SMBG profile

*p<0.001 (post hoc analysis).

Greater reduction in mean 9-P 
SMBG profile with IDegLira
versus GLP-1 RA

Treatment difference:
<32 mg/dl,
P<0.001



DUAL Studies: IDegLira Fixed Dose Combination 
vs Comparators

Better efficacy, ie HbA1c lower than either iDegludec, liraglutide or other basal 
insulin

Lower insulin doses than basal insulin comparators

Shorter time to max insulin dose

Less titration steps

Less hypoglycemia than insulin comparators

Less weight gain than insulin comparators

More weight gain than GLP-1 comparator



LixiLan Proof of Concept
Lixilan vs iGlargine in insulin Naïve T2DM 
Patients

Parameter LixiLan iGlargine

Baseline HbA1c 8.1 ± 0.8% 8.0 ± 0.8%

Week 26 HbA1c 6.3% 6.5%

Final daily insulin doses 36 Units 39 Units

Symptomatic hypoglycemia 21.7% 22.8%

Nausea 15.5% 9.3%

AEs leading to discontinuation 3.7% 0

ROSENSTOCK J, ET AL. DIABETES CARE 2016



LixiLan Proof of Concept: Study Design

Inclusion Criteria
Type 2 Diabetes
Metformin ≥ 1500 mg/day
A1c ≥ 7.0 and ≤ 10.0%
BMI >20 and ≤ 40 kg/m2

Insulin Glargine + metformin 
(n=162)

Lixisenatide + Glargine + metformin 
(n=161)

R

LixiLan Glargine Lixisenatide

Fixed ratio 2 U 1 μg

Initial dose 10 U 5 μg

Max dose 60 U 10 μg

Titration Target: FPG 80-100 mg/dL
Insulin Glargine dose no upper limit
LixiLan capped at 60 U / 30 μg

ROSENSTOCK J, ET AL. DIABETES CARE 2016



GetGoal Duo 2 Trial
Lixisenatide + Basal Insulin vs Insulin Glulisine either 
as basal-plus or basal-bolus in T2DM

 Entry criteria: patients with T2DM on OAD + basal insulin

 298 patients per group

◦ Lixisenatide 20 mcg once daily

◦ Insulin glulisine once daily

◦ Insulin glulisine 3x daily

 Screening HbA1c 8.5%, after run-in, 7.8-7.9%

 Insulin glargine dose: screening 39 - 41 units, after run-in, 65 – 68 units

ROSENSTOCK J, ET AL. DIABETES CARE 2016; 39: 1318-1328



GetGoal-2 Trial: Results

Parameter Lixi 20 μg daily iGlulisine 1x iGlulisine 3x

HbA1c, % baseline 7.8 7.8 7.8

HbA1c, % week 26 7.2 7.2 7.0

Change body weight -0.6 kg +1.0 kg +1.4 kg

iGlargine dose, units/day 67 65 65

iGlulisine dose, units/day - 10 ± 8 20 ± 13

TDD 67 ± 32 74 ± 39 81 ± 34

Symptomatic hypoglycemia 35.9% 46.5% 52.4%

Lixi vs iGlu Hypo 0.75 0.49

ROSENSTOCK J, ET AL. DIABETES CARE 2016; 39: 1318-1328 



LixiLan-O: LixiLan vs Lixi vs Glargine
Change in FBG and Weight

Rosenstock J, et al. Diabetes Care 2016; 39: 1318-1328 



LixiLan-O: LixiLan vs Lixi vs Glargine
Change in FBG and Weight

Rosenstock J, et al. Diabetes Care 2016; 
39:2026-2035



LixiLan-O: LixiLan vs Lixi vs Glargine
Change in 2-h PPG and 7-pt profile



LixiLan-O: LixiLan vs Lixi vs Glargine



GLP-1 RA and Insulin: Efficacy Outcomes

Study Study Drug and 
Comparator

Overall 
Hypoglycemia

Severe Hypoglycemia Overall Hypoglycemia Definition

Diamant1,a EXN BID + GLAR
BBT

335 events
881 events

3 events
11 events

Minor symptomatic or self-treated, BG < 
54 mg/dL

Mathieu2,b LIRA QD + DEG
BBT

1.00 EPY
8.15 EPY

0 events
0 events

Confirmed, BG < 56 mg/dL or severe

Gough3,c,f LIRA FRC QD
DEG

1.77 EPY
2.79 EPY

3 events 
2 events

Confirmed, BG < 56 mg/dL or severe

Rosenstock4,d LIXI FRC QD 
GLAR

22%
23%

0 events 
0 events

Confirmed, BG < 70 mg/dL

Blonde5,e DULA QW + LIS
BBT

10.42 EPY
13.23 EPY

0.06 EPY
0.09 EPY

Documented symptomatic, PG < 54 mg/dL

1. Diamant M, et al. Diabetes Care 2014; 37: 2763-2773.
2. Mathieu C, et al. Diabetes Obes Metab, 2014; 16: 636-644.

3. Gough SC, et al. Lancet Diabetes Endocrinol. 2014; 2: 885-893.
4. Rosenstock J, et al. Diabetologia 2014; 57 (suppl 1) [abstract 

241}.
3.      Blonde L, et al. Lancet 2015; 385: 2057-2066.

a. BL A1c 8.5%, BL Wt 89 kg; 30 weeks; b. 26-weeks, BL 
A1c 7.7%, BL Wt 91-95 kg, BL BMI 32-33 kg/m2, age 61 y, 
diabetes duration 12-13 y; c. 26-weeks BL A1c 8.3%, BL 
Wt 87 kg; d. 24 weeks, BL A1c 8.0%, BL BMI 32.1 kg/m2, e. 
DULA 1.5 mg, BL A1c 8.5%, BL Wt 91 kg, 26 wk results



GLP-1 RA and Insulin: Efficacy Outcomes
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1. Diamant M, et al. Diabetes Care 2014; 37: 2763-2773.
2. Mathieu C, et al. Diabetes Obes Metab, 2014; 16: 636-644.

3. Gough SC, et al. Lancet Diabetes Endocrinol. 2014; 2: 885-893.
4. Rosenstock J, et al. Diabetologia 2014; 57 (suppl 1) [abstract 241}.

3.      Blonde L, et al. Lancet 2015; 385: 2057-2066.

a. BL A1c 8.5%, BL Wt 89 kg; 30 weeks; b. 26-weeks, BL A1c 7.7%, BL Wt 91-95 kg, BL BMI 32-33 kg/m2, age 61 y, diabetes 
duration 12-13 y; c. 26-weeks BL A1c 8.3%, BL Wt 87 kg; d. 24 weeks, BL A1c 8.0%, BL BMI 32.1 kg/m2, e. DULA 1.5 mg, BL A1c 
8.5%, BL Wt 91 kg, 26 wk results

HbA1c < 7.0%



GLP-1 RA and Insulin: Efficacy Outcomes
A1c < 7.0% and no hypoglycemia

0

54
60

53.6

00

19

41 44.4

0
0

20

40

60

80

100

EXN BID + GLAR vs
BBT 1,a

LIRA QD + DEG vs
BBT 2,b

LIRA FRC QD vs
DEG 3,c

LIXI FRC QD vs GLAR
4,d

DULA QW + LIS vs
BBT 5,e

P
A

TI
EN

TS
 A

C
H

IE
V

IN
G

 E
N

D
P

O
IN

T,
 %

GLP-1 + ins Comparator

NRNR NR NR

P < 0.001P < 0.001
P < 0.001

1. Diamant M, et al. Diabetes Care 2014; 37: 2763-2773.
2. Mathieu C, et al. Diabetes Obes Metab, 2014; 16: 636-644.

3. Gough SC, et al. Lancet Diabetes Endocrinol. 2014; 2: 885-893.
4. Rosenstock J, et al. Diabetologia 2014; 57 (suppl 1) [abstract 241}.

3.      Blonde L, et al. Lancet 2015; 385: 2057-2066.

a. BL A1c 8.5%, BL Wt 89 kg; 30 weeks; b. 26-weeks, BL A1c 7.7%, BL Wt 91-95 kg, BL BMI 32-33 kg/m2, 
age 61 y, diabetes duration 12-13 y; c. 26-weeks BL A1c 8.3%, BL Wt 87 kg; d. 24 weeks, BL A1c 8.0%, BL 
BMI 32.1 kg/m2, e. DULA 1.5 mg, BL A1c 8.5%, BL Wt 91 kg, 26 wk results.



GLP-1 RA and Insulin: Efficacy Outcomes
A1c < 7.0%, no hypoglycemia, and no weight gain
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3.      Blonde L, et al. Lancet 2015; 385: 2057-2066.

a. BL A1c 8.5%, BL Wt 89 kg; 30 weeks; b. 26-weeks, BL A1c 7.7%, BL Wt 91-95 kg, BL BMI 32-33 kg/m2, age 61 y, diabetes 
duration 12-13 y; c. 26-weeks BL A1c 8.3%, BL Wt 87 kg; d. 24 weeks, BL A1c 8.0%, BL BMI 32.1 kg/m2, e. DULA 1.5 mg, BL A1c 
8.5%, BL Wt 91 kg, 26 wk results.



Safety Considerations: GLP-1 RAs Used with Insulin
GLP-1 Approved for Use with Insulin

Contraindications Not indicated for treatment of DKAa,b,c,d

Personal or family history of MTCa,b,d, or MEN syndrome type 2a,b,d

Prior history of hypersensitivity reaction to specific agent or componentsa,b,c,d

Warnings and precautions Hypoglycemia (with SUs or insulin)a,b,c,d

Thyroid C-cell tumors in preclinical studiesa,b,d

Discontinue if pancreatitis is suspecteda,b,c,d

Hypersensitivity reactionsa,b,c,d

Use caution in renal impairmenta,b,d; reduce dose or monitor renal function in renal impairmentb,d; do not use exenatide 
BID in severe renal impairmentc

Pregnancy category Ca,b,c,d

Adverse reaction Gastrointestinal (mild-severe) a,b,c,d

Allergic reactions (mild-severe) a,b

Neurological (mild-moderate)b,c,d

Respiratory (mild-moderate) a

Hypoglycemiac,d

Orthopedic (mild-moderate) a

aalbiglutide; bliraglutide; cexenatide BID; ddulaglutide Drugs@FDA, http://www.accessdata.fda.gov/Scripts/cder/DrugsatFDA. 

http://www.accessdata.fda.gov/Scripts/cder/DrugsatFDA


Summary

✓ Fixed dose combinations of a GLP1-RA and basal insulin have been extensively 

tested for safety and efficacy.

✓ Two FDC have been recently approved by the FDA.

✓ Benefits of FDC:

▪Better efficacy than either component given alone

▪Improved fasting and post-prandial glucose levels

▪Lower rates of hypoglycemia and Wt gain than insulin 

monotherapy

✓ Limitations of FDC:

▪Nausea remains problematic

▪Dose titration is required

▪Cost



“Aprende como si
fueses a vivir

siempre”
M. Gandhi


