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• Exenatide and Liraglutide in real clinical use in
the UK
– Real (too busy) doctors and nurses in the real NHS
– Real cancelled clinics and appointments
– Real patients – compliant, non compliant …
– Real DNA’s
– Real chaos, poor communication and

misunderstandings
– Real enthusiasm for a new and different form of

treatment

• Exenatide and Liraglutide in real clinical use in
the UK
– Real (too busy) doctors and nurses in the real NHS
– Real cancelled clinics and appointments
– Real patients – compliant, non compliant …
– Real DNA’s
– Real chaos, poor communication and

misunderstandings
– Real enthusiasm for a new and different form of

treatment



Important

• The slides in this presentation show data
from large scale real-life audits not from
head-to-head clinical trials

• Data from the exenatide and liraglutide
audits are shown together not for the
purposes of comparison of the
effectiveness of the two drugs, but to …

• Serve to illustrate trends in clinical practice
re the use of these two agents
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Important

• To prepare you:
– As a rule of thumb the following data tends to

show a bigger HbA1c effect for liraglutide but
bigger weight effect for exenatide.

– We suspect this is mostly due to increased
confidence of clinicians with time in continuing
and/or reducing less other medications, in
particular insulin, when using GLP1 receptor
agonists

– Exenatide data = 2007-2009
– Liraglutide data = 2009-2010
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Exenatide Audit Liraglutide Audit
Launch date December 2008 November 2009
Data collection Online questionnaire or

emailed spreadsheet
Downloaded audit tool,

email of csv files
Contributors 315 210
Centres 126 64

Audit characteristics

Centres 126 64
Patients 6717 3010
Duration of
follow-up:
median (range)

32 (0.1-175) weeks Ongoing

Status Primary analyses
completed, long term

follow-up planned

This audit has just started



Liraglutide
Audit

Exenatide
Audit



Baseline diabetes treatment use and discontinuation

Exenatide Audit Liraglutide Audit
Metformin 84.0% (0.9%) 82.7% (0.7%)
Sulphonylurea 49.5% (6.5%) 42.8% (5.3%)
Thiazolidinedione 27.1% (13.4%) 20.5% (7.5%)
Meglitinide 2.0% (0.6%) 1.0% (0.2%)
Acarbose 0.9% (0.3%) 0.7% (0.3%)
DPPIV Inhibitor 2.2% (1.4%) 10.9% (9.3%)DPPIV Inhibitor 2.2% (1.4%) 10.9% (9.3%)
Exenatide - 21.9% (21.9%)
Insulin 33.9% (8.1%) 39.6% (2.6%)

Proportion of 6717 and 3010 patients respectively



• Relevant data presented for liraglutide audit
excluded patients who have been previously on
exenatide or switched from exenatide to
liraglutide

• Relevant data presented for liraglutide audit
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Baseline characteristics
Exenatide Audit Liraglutide Audit p value

n 6717 2303 (from 3010)
Male (%) 54.9 54.1 0.491
Caucasian (%) 84.4 90.4 <0.001
Age (yrs) 54.9 (10.6) 55.4 (11.2) 0.033
Diabetes duration (yrs) 8 (5-13) 9 (5-13) 0.424
HbA1c (%) 9.47 (1.69) 9.32 (1.72) 0.001
Weight (kg) 113.8 (23.4) 111.1 (23.0) <0.001Weight (kg) 113.8 (23.4) 111.1 (23.0) <0.001
BMI (kg/m2) 39.8 (8.0) 39.1 (7.5) <0.001

Single oral therapy (%) 12.7 12.0 0.371
Dual oral therapy (%) 28.1 28.1 0.969
≥3 oral therapy (%) 15.6 17.9 0.012
On insulin (%) 33.9 39.8 <0.001
Results with mean (SD) and median diabetes duration (inter-quartile range)

Results for exenatide adapted from Ryder et al. Pract Diab Int 2010; 27:352-357b



HbA1c and Weight changes



Colour scheme for results

Exenatide Liraglutide



HbA1c results at 3 and 6 months:
exenatide and liraglutide
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Weight results at 3 and 6 months:
exenatide and liraglutide
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Findings 1

• Patients appear to achieve greater HbA1c reduction but
lesser weight reduction in the liraglutide audit as
compared with the exenatide audit

• However, there were lesser insulin and TZD
discontinuation but greater DPPIV inhibitor
discontinuation in the liraglutide audit

• Contributors might have learnt from the previous use of
exenatide to avoid over-reduction of diabetes treatment
when initiating liraglutide
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Blood Pressure and Lipids



Blood pressure results: exenatide and
liraglutide
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Lipid results: exenatide and liraglutide

p<0.001 p<0.001 p=0.009 p=0.005 p=0.674 p=0.011

(n=1470) (n=1220) (n=998) (n=375) (n=318) (n=288)

Latest TC, HDL,TG - median 26 weeks

Results for exenatide adapted from Ryder et al. Pract Diab Int 2010; 27:352-357b

-0.16mmol/L -0.03mmol/L -0.14mmol/L -0.14mmol/L +0.01mmol/L -0.26mmol/L

6 months



Findings 2

• Consistent lowering of SBP, total cholesterol and
triglycerides with exenatide and liraglutide

• Diastolic blood pressure also lowered with liraglutide



Adherence to NICE guidelines/guidance



Starting Exenatide Starting Liraglutide
NICE compliant 21.7% 28.6%

NICE non-compliant 46.5% 66.6%

HbA1c <7.5% 9.4% 11.7%

BMI <35 kg/m2 14.6% (*1.3%) 28.6% (*3.7%)

Patients excluded by NICE

BMI <35 kg/m2 14.6% (*1.3%) 28.6% (*3.7%)

3 OHA 6.6% 6.6%

Insulin 22.9% 37.1%

Lacked details 31.8% 4.8%

NICE adherence for number of OHA and insulin use was judged after treatment changes made at
GLP-1 initiation. Patients on 1.8mg dose of liraglutide was accepted as NICE compliant for this
preliminary analysis

*percentage of 6717 and 2303 patients who had BMI <35 kg/m2 but who were of South Asian or
Afro Caribbean ethnicity, or held professional driving licences



6 month HbA1c and Weight results among patients meeting
NICE criteria on starting exenatide and liraglutide
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Patients excluded by NICE



Patients excluded by NICE



6 month HbA1c and Weight results among patients with
baseline HbA1c<7.5% starting exenatide and liraglutide
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6 month HbA1c and Weight results among patients with
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+0.34%* -0.02%*
M
ea
n
H
bA
1
c
(%
)

6 monthBaseline

10

9

8

7

6
6 monthBaseline

10

9

8

7

6

Exenatide Liraglutide

7.20

6.85 6.776.79

NSp<0.001

Anecdote: 35 year old
lady, HbA1c 5.7%.
Weight fell on
exenatide by 17.2kg
from 109.2kg to 92kg,
whilst HbA1c remained
unchanged. Her
periods returned (PCO).

-8.4 kg* -4.8 kg

M
ea
n
H
bA
1
c
(%
)

6 monthBaseline

10

9

8

7

6
6 monthBaseline

10

9

8

7

6

Exenatide Liraglutide

7.20

6.85 6.776.79

M
ea
n
W
ei
gh
t
(k
g)

6 monthBaseline

130

120

110

100

90

80
6 monthBaseline

130

120

110

100

90

80

Exenatide Liraglutide

113.2

121.6

112.5

117.3

p<0.001 p<0.001

Anecdote: 35 year old
lady, HbA1c 5.7%.
Weight fell on
exenatide by 17.2kg
from 109.2kg to 92kg,
whilst HbA1c remained
unchanged. Her
periods returned (PCO).

*significantly different from group meeting NICE criteria for use



Patients excluded by NICE



6 month HbA1c and Weight results among patients with
baseline BMI<35 kg/m2 starting exenatide and liraglutide
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Patients excluded by NICE



6 month HbA1c and Weight results among patients on triple
oral therapy starting exenatide and liraglutide
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6 month HbA1c and Weight results among patients on insulin
starting exenatide and liraglutide
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Findings 3

• Exenatide and liraglutide were commonly used
outside that of NICE guidelines with
considerable benefits to patients in terms of
glycaemic control and weight loss

• Exenatide and liraglutide were commonly used
outside that of NICE guidelines with
considerable benefits to patients in terms of
glycaemic control and weight loss



NICE: Only continue if beneficial metabolic response

•At 6 months:
HbA1c fall by ≥ 1%
Weight loss ≥ 3% initial body weight



HbA1c and IBW changes at 6 months in 1882 patients on
exenatide
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HbA1c and IBW changes at 6 months in 451 patients on
liraglutide (excluding those who were on exenatide)
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HbA1c and IBW changes at 6 months in 1882 patients on
exenatide
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HbA1c and IBW changes at 6 months in 1882 patients on
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HbA1c and IBW changes at 6 months in 1882 patients on
exenatide
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HbA1c and IBW changes at 6 months in 1882 patients on
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Female age 70

HbA1c reduction 0.6%, baseline
HbA1c 7.6%, weight reduction 9.9kg
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body wt)
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11.9kg from 105.7kg to 93.8kg
(11.3%  initial body wt)



Findings 4

• Around 60% of patients starting on
exenatide or liraglutide achieve both
HbA1c and Weight reduction but less than
30% achieve NICE criteria for a metabolic
success

• Many patients achieved significant HbA1c
or Weight response, but not both

• Perhaps the Scottish SIGN guidelines are
more appropriate than those of NICE
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30% achieve NICE criteria for a metabolic
success

• Many patients achieved significant HbA1c
or Weight response, but not both

• Perhaps the Scottish SIGN guidelines are
more appropriate than those of NICE
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GLP-1 treatment with Insulin



Baseline vs 3 month Weight with exenatide
treatment comparing patient groups
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Baseline vs 3 month HbA1c with exenatide
treatment comparing patient groups
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Baseline vs 3 month Weight with liraglutide
treatment comparing patient groups
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Baseline vs 3 month HbA1c with liraglutide
treatment comparing patient groups
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Non-insulin-treated
% (95% CI)

Insulin-treated
% (95% CI)

P value

Exenatide discontinuation
Whole audit 13.9 (12.7,15.2) 31.0 (28.9,33.1) <0.001

Lack of efficacy 33.6 (29.0,38.4) 41.0 (37.0,45.1) 0.017

GI side effect 31.9 (27.3,36.6) 35.8 (31.9,39.8) 0.197

Before 3 months 3.5 (2.9,4.3) 12.8 (11.3,14.4) <0.001

Adverse events

Exenatide discontinuation, adverse events and exenatide treatment
satisfaction comparing non-insulin and insulin-treated patients

adapted from Thong et al accepted for print, Diabetes, Obesity and Metabolism

Adverse events
Pre-exenatide hypo 2.9 (2.3,3.6) 6.6 (5.5,7.8) <0.001

Post-exenatide hypo 6.1 (5.3,7.1) 8.9 (7.7,10.2) <0.001

All GI side effects 25.0 (23.4,26.6) 28.4 (26.4,30.5) 0.008

Acute renal failure 0.2 (0.1,0.4) 0.3 (0.1,0.7) 0.459

Patient satisfaction
Positive response 74.4 (71.7,77.0) 58.0 (53.6,62.3) <0.001 (group)

Neutral response 19.8 (17.5,22.0) 21.2 (17.7,25.0)

Negative response 5.7 (4.5,7.3) 20.8 (17.3,24.6)



Non-insulin-treated Continued insulin p-value

N 2016 839
Baseline HbA1c % 9.42 (1.68) 9.55 (1.70) 0.058
Latest HbA1c % 8.48 (1.74) 9.04 (1.90)
HbA1c change % -0.94 (0.04) -0.51 (0.06) <0.001
HbA1c reduction ≥1% 49.0% 34.2% <0.001

Latest HbA1c and Weight changes of patients starting exenatide
comparing non-insulin-treated patients and patients who continued
insulin

HbA1c reduction ≥1% 49.0% 34.2% <0.001

N 1957 802
Baseline Weight kg 114.1 (23.9) 112.7 (22.5) 0.161
Latest Weight kg 108.6 (23.2) 106.9 (22.6)
Weight change kg -5.5 (0.1) -5.8 (0.2) 0.278
Weight loss ≥3% IBW 59.0% 61.1% 0.613

adapted from Thong et al accepted for print, Diabetes, Obesity and Metabolism



Exenatide and Insulin

• more than 1/3 of insulin-treated patients
achieved an HbA1c reduction of ≥1%

• 1 in 6 discontinued insulin alongside HbA1c
reduction

• Insulin dose reduction from 1.0 ± 0.8 U/kg/day to
0.7 ± 0.7 U/kg/day (p<0.001)

• more than 1/3 of insulin-treated patients
achieved an HbA1c reduction of ≥1%

• 1 in 6 discontinued insulin alongside HbA1c
reduction

• Insulin dose reduction from 1.0 ± 0.8 U/kg/day to
0.7 ± 0.7 U/kg/day (p<0.001)



GLP-1 (Exenatide) and Insulin – should
we and how?

• No evidence of safety concerns despite statistically
higher rates of hypoglycaemia (from background insulin)

• Combination on average less effective and less well
tolerated BUT

• **A significant proportion of patients obtained significant
benefit

• If starting exenatide – don’t stop insulin when starting
exenatide – aim to wean off the insulin in the appropriate
patients instead

• No evidence of safety concerns despite statistically
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exenatide – aim to wean off the insulin in the appropriate
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GLP-1 treatment with Insulin
- Who?

GLP-1 treatment with Insulin
- Who?



• Exenatide insulin
stoppers
– Mean total daily insulin

dose = 0.8 U/kg/day
– Median diabetes

duration 10 (6-15)
years

• Liraglutide insulin
stoppers
– Mean total daily insulin

dose = 0.6 U/kg/day
– Median diabetes

duration 9 (6-13) years

• Exenatide insulin
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• Liraglutide insulin
stoppers
– Mean total daily insulin

dose = 0.6 U/kg/day
– Median diabetes

duration 9 (6-13) years



HbA1c reduction, stepwise
regression among 3982 patients

Weight reduction, stepwise
regression in 3089 patients

Factor Adjusted T-
value

Adjusted p-
value

Adjusted T-
value

Adjusted p-
value

Baseline HbA1c 30.44 <0.001 -5.94 <0.001

Baseline Weight -3.79 <0.001 13.29 <0.001

HbA1c change - - - NS

Weight change - NS - -

Age - - 2.06 0.040

Stepwise regression analyses-factors influencing HbA1c and Weight
changes among patients treated with exenatide and liraglutide

Age - - 2.06 0.040

Diabetes duration -4.16 <0.001 3.25 0.001

Ethnicity - - - NS

TZD reduction -7.96 <0.001 7.02 <0.001

Insulin use -10.02 <0.001 7.06 <0.001

Stepwise regression among 1134
patients

Stepwise regression among 1002
patients

Total insulin dose (log) -3.6 <0.001 - NS

Insulin dose reduction -3.5 <0.001 9.21 <0.001

Models of HbA1c change and weight change has been altered to HbA1c reduction and weight reduction, with
appropriate changes to T-values to aid intepretation



GLP-1 and Insulin – Who?

• The data from the GLP-1 audits suggests that patients
on insulin who do well are the ones with smaller total
daily insulin dose and shorter diabetes duration



HbA1c and Weight changes
- effects with time

HbA1c and Weight changes
- effects with time



HbA1c changes with time: exenatide and
liraglutide
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Weight changes with time: exenatide and
liraglutide
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General Linear Model of 584 and 31 patients with baseline, 3
month, 6 month and 12 month HbA1c after exenatide and
liraglutide
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General Linear Model of 481 and 30 patients with baseline, 3
month, 6 month and 12 month Weight after exenatide and
liraglutide
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Findings

• Both GLP-1 agents showed remarkably similar HbA1c
and Weight effects over time

• HbA1c reduction occur predominantly in the first 3
months after GLP-1 agonist start and then plateauxs

• Weight reduction continued to occur until 12 months and
appears to continue until 24 months

• Both GLP-1 agents showed remarkably similar HbA1c
and Weight effects over time

• HbA1c reduction occur predominantly in the first 3
months after GLP-1 agonist start and then plateauxs

• Weight reduction continued to occur until 12 months and
appears to continue until 24 months



Effects of exenatide and gliptin
switch to liraglutide

Effects of exenatide and gliptin
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ABCD nationwide exenatide audit contributors
The following are those whom we know about.
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Dashora U, Castro E. Countess of Chester: Shulwalia R,, Ewins D, Goenka N. County Hospital, Hereford: Lloyd J. Craigavon Area Hospital, Co Armagh: Ritchie C.
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2. Gordon Smith, Philip Wiles, Mark Savage et al, Pennine Acute Hospitals, Manchester 261
3. Jo Bissell, Chinnodari Rajeswaran, Jill Howell et al, Mid Yorkshire Hospitals 230
4. Bob Ryder, Peter Davies, Greg Gardner, Niti Pall et al, Sandwell and West Birmingham 208
5. Chris Kelly, Alison Mackenzie, Linda Buchanan et al, NHS Forth Valley, Stirling 177
6. Saiful Kassim, Adele Kennedy et al, Northern HSC, County Antrim 146
7. John Lindsay, Maurice O'Kane, Kenneth Moles et al, Altnagelvin Hospital, Derry 130
8. Karen Adamson, Nicola Zammit et al, NHS Lothian, Edinburgh 89
9. Ian Lawrence, Zin Zin Htike, Marie-France Kong et al, University Hospitals of Leicester 86
10. Shenaz Ramtoola, Manoj Mishra, Amar Ali et al, East Lancashire Hospitals, Blackburn 82
11. Cartriona Duncan, John Chalmers, Victoria Hospital, Kirkcaldy 73
12. Gayle Richards, Simon Croxson et al, University Hospitals Bristol 71
13. Colin Semple, Brian Kennon et al, Southern General Hospital, Glasgow 69
14. Satyan Rajbhandari, Lancashire Teaching Hospitals 69
15. Maneesh Udiawar, Singleton Hospital, Swansea 66
16. Priya George, Ninewells Hospital, Dundee 60
17. Richard Paisey, Jamie Smith, Kate Lissett et al, Torbay Hospital 60
18. Gul Bano, Natasha Patel, Fahad Ahmed et al, St Georges Hospital, London 59
19. Steven Hunter, Barbara Cooke, Royal Victoria Belfast 58
20. Baldev M Singh et al, New Cross Hospital, Wolverhampton 56
21. Michael Mulcahy et al, Basildon University Hospital 56
22. R Welby Henry et al, Belfast City Hospital 52
23. W P Stephens, A George et al, Trafford General Hospital 50


