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•So what were those presentations at 

•DUK satellite symposium March 2009 

•ABCD Spring meeting May 2009 

•Poster EASD Vienna September 2009 

•Poster IDF Montreal October 2009 

? 
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 ABCD nationwide exenatide audit contributors 
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 ABCD nationwide exenatide audit – initial setup, maintenance and nationwide analysis: Ryder REJ, Walton C, Winocour P, Cull ML, Jose B, Sukumar N, Mills AP, 
Sands K, Shafiq W, Rigby A, Thozhukat S, Thong K. Statistician: Blann A. 

 

 Addenbrookes Hospital: Adler A, Evans M, Simmons D, O’Rahilly S, Coll T, Farooqi S, Park A. Altnagelvin Area Hospital: Lindsay J, Kelly J. Antrim Area Hospital: 
Kennedy A, Rooney D. Barnsley Hospital: Uchegbu E. Basildon University Hospital: Mulcahy M, Krishnan L. Basingstoke and North Hampshire NHS Foundation 
Trust: Guy R, Turner B, Akester K, Lewis G, Harrison O, Tombling S, Lloyd G, Hughes C, Lowe C. Bedford Hospital: Morrish N, Melvin A, Pledger J, Barron R. 
Bedfordshire & Hertfordshire PGMS, Luton: Rehman T, Sinclair A. Belfast City Hospital: Henry W. Bolton Diabetes Centre: Palin S, Kenz R. Bristol Royal 
Infirmary: Raghavan R, Phillips S, Bradley K. Bronglais Hospital: Kotonya C, Premawardhana LDKE. Chesterfield Royal Hospital: Mohammad M, Robinson RTCE, 
MacInerney RM. Chorley & South Ribble Hospital: Rajbhandari SM, Acharya S. City Hospital, Birmingham: Ryder REJ, Basu A, De P, Lee BC, Jose B, Sukumar N, 
McAloon CJ, Blann A, Mills AP, Cull ML, Lee A, Rawcliffe C, Ryder B, Burbridge W, Irwin S, Cutler J, Zzizinger A, Mehrali T, Bedi T, Stevenson-Mort J. CMMC 
Foundation Trust, Manchester: Jinadev P, Watts R, Abul-Ainine S, Salahuddin S. Colchester General Hospital: Bodmer C. Conquest Hospital, St Leonards on Sea: 
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. 
Daisy Hill hospital, Newry: Adil MM. Derriford Hospital, Plymouth: English  P, Viney T, Laird O, Rigley R, Babu A, Blackmore M. Dumfries & Galloway Royal 
Infirmary: Bell E., Green F, Banerjee S. East Surrey Hospital, Redhill: Foster K, Natarajan G. Eastbourne District Diabetes Centre: Bending J, Afolayan J, Sheppard 
P. Fairfield Hospital, Bury: Rowles S, Smithurst HJ. Falkirk and District Royal Infirmary: Kelly C, Peden N, Currie J., Buchanan L. Frimley Park Hospital: Eliwe MH, 
Bingham E, Tringham JR. Furness General, Barrow In Furness: Chuni P, Hay C, Narayan S, Krishnan S. Gartnavel General Hospital: Small M, Jones G, McGrane D, 
Sainsbury G. George Eliot Hospital  Nuneaton: Shaikh S, Patel V. Good Hope Hospital, Sutton Coldfield: Jones SL, Milles JJ, Griffiths U, Colloby M, Harold C, 
Rangan S, Morrison J. Glasgow Royal Infirmary, Fisher M, McGrane D. Great Western, Swindon: Govindan J, Price P, Ahmed S, Gardner A. Guys & St Thomas 
Hospital, London: Brackenbridge A, Reid A, Piper-Smith J, Preston J. Hammersmith and Charing Cross: Field BCT, Dornhorst A. Harrogate Hospital: Hammond P, 
Thirumurugan E,. Heartlands Hospital, Birmingham: John R, Patel M, Ulnaf S, Begum S. Hillingdon Hospital, Uxbridge: Edwards M, Doolittle H, Currie A, O’Sullivan 
S, Lillystone R. Hinchinbrooke Hospital, Huntingdon: Mathews AA. Hull Royal Infirmary: Walton C, Ng B, Kumar BK, Bosomworth A. Ipswich Hospital: Srinath A, 
Parkinson C, Fowler D, Morris D, Rayman G, Scott A. James Paget Hospital, Great Yarmouth: Grinnell F, Huston N, MacMillian C. King's College Hospital, London: 
Lee M, Amiel S, Nathan Y. Kingston Hospital: Oldfield M. Lagan Valley Hospital, Lisburn: Au S, Turtle EJ. Leicester General Hospital: Tarigopula G, Braithwaite J, 
Kong M-F, Jackson S, Gregory R. Leicester Royal Infirmary: Nisal K, Gallagher A, Davies MJ, McNally PG, Lawrence IG Lincoln County: Sands K. London Medical: 
King L, Abraham R, Tomeu J. Mayday University Hospital, Croydon: Prentice M. Medway Maritime Hospital, Gillingham: Scobie IN. Monklands Hospital, Airdrie: 
Sandeep T. Morriston Hospital, Swansea: Stephens JW. Newcastle General: Taylor R. New Cross Hospital, Wolverhampton: Singh BM, Nayak UA, Govindan J, 
Kalupahana DN Newham University Hospital, London: Gelding S, Rayanagoudar G.. Ninewells, Dundee: Petrie J, MAl-Dahlaki.   Nobles Hospital, Isle of Man: Khan 
EG, Krishnan A, Clark J, Thondam S. North Manchester General Hospital: Rathur H, Savage M, Wiles P, Prakash P. North Tees & Hartlepool Trust: MacLeod J, 
Anthony S, Mehaffy J. North Wales NHS Trust, Wrexham: White H. Northampton General Hospital Htike ZZ, Kilvert A, Mtemererwa B, Nisal K, Fox C, Rippin J. 
Bromley PCT: Casiglia D. Pinderfields General, Wakefield: Nagi DK. Poole Hospital NHS Foundation Trust: Masding M, Osborne K, Wallace P. PRH, Haywards 
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Edinburgh: Jaap A, Noh R, Richards M. Royal Liverpool University Hospital: Vora J, Brake J. Royal Oldham Hospital: Mishra BM. Royal Surrey County Hospital, 
Guildford: Hordern V. Royal United Hospitals, Bath: Higgs E, Gouni R, Taylor P, Wylie S, Hall B, Hillier N, Neathercote D. RSCH, Brighton: Quin J, Robinson N. 
Sandwell Hospital, West Bromwich: Ibrahim H, Robertson D, Davies P, Banerjee P, Li YK, Wong KH, Barker N, Dhallu J, Farell D., R.M. Iqbal Scunthorpe General: 
Moisey R, Malik M, Dromgoole P, Elmalti A. Selly Oak Hospital, Birmingham: Creely S, Gough S, Hanif W. Sheffield Teaching Hospitals: Elliott J, Scott A. Smethwick 
Health Centre: Pall N, Harrington J. South East CHCP, Glasgow: Carson L-A. Southampton General Hospital: Sharp P, Brown B. Southern General Hospital, 
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K. West Suffolk Hospital, Bury St. Edmunds: Majeed J, Clark J, Wijenaike N, Gurnell E, Hartley L, Abdullah H, Marath H. Western General Hospital, Edinburgh: 
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The Fellowship of the ABCD 

nationwide exenatide audit 
• 315 contributors 

• 126 centres  

• 6717 patients 

– 2154 (32.1%) submitted by ABCD members 

– 4563 (67.9%) submitted by non members 

– 2659 (39.6%) submitted by subweb  

– 4058 (60.4%) via spreadsheet 

• 570945 data items 
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2. Bob Ryder, Hisham Ibrahim, Peter Davies et al, SWBH NHS Trust    231 

3. Shenaz Ramtoola & Geraint Jones et al, Royal Blackburn Hospital, Blackburn   209 

4. Karen Adamson, Ferelith Green et al, St John's Hospital, Livingston    182 

5. Laila King, Ralph Abraham et al, London Medical, London     180 

6. David Dove et al, Wexham Park Hospital, Slough      163 

7. Jackie Elliott et al, Sheffield Teaching Hospitals, Sheffield     154 

8. Mark Edwards, Helen Doolittle et al, The Hillingdon Hospital, Uxbridge    136 

9. Keith Sands, Lincoln County Hospital, Lincoln                     132 

10. Julie Mehaffy Jean MacLeod et al, North Tees General Hospital, Stockton-on-Tees   125 

11. Zin Zin Htike, Anne Kilvert, Brian Mtemererwa et al, Northampton General Hospital   115 

12. Roland Guy et al, Basingstoke and North Hampshire NHS Foundation Trust, Hampshire   111 

13. Jeffrey W Stephens et al, Morriston Hospital, Swansea    110 
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15. Patrick English et al, Derriford Hospital, Plymouth      104 

16. Alison Melvin, Julia Pledger & Nick Morrish et al, Bedford Hospital, Bedford   103 

17. Phil Coates, Peter Daggett, Gill Green et al, Staffordshire DGH, Stafford    102 

18. Mark Savage, Phil Wiles & Parmeshwara Prakash et al, North Manchester General   101 
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Baseline 

Male 55.5% n=6375 

Caucasian 84.4% n=5099 

Age (mean, years) 54.9 n=6234 

Duration of diabetes (median 

(interquartile range), years) 8 (5-13) n=5025 

HbA1c (mean, %) 9.47 n=6597 

Weight (mean, kg) 113.83 n=6509 

BMI (mean, kg/m2) 38.9 n=3614 

Systolic BP (mean, mmHg) 139.52 n=3112 

Diasolic BP (mean, mmHg) 78.49 n=3112 

Cholesterol (mean, mmol/L) 4.35 n=3002 

HDL cholesterol (mean, mmol/L) 1.11 n=2497 

Triglycerides (mean, mmol/L) 2.57 n=2115 

n= number from the 6717 patients with this data item submitted 
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Main findings 



LatestBaseline

10.5

10.0

9.5

9.0

8.5

8.0

7.5

7.0

LatestBaseline

120

115

110

105

100

HbA1c (%) Weight (Kg)

8.76

9.49

107.78

113.65

Fall in weight = 5.87 Kg Fall in HbA1c = 0.73% 

p<0.001 p<0.001 
Baseline versus latest 

following exenatide 

N 
Weeks after 

exenatide start 
(median (range)) 

HbA1c 4691 26.3 (6.6 – 164.1) 
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Baseline versus latest blood pressure 

following exenatide 
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Baseline versus latest lipids 

following exenatide  
L
ip

id
 l
e

v
e

l 
(m

m
o

l/
L
)

TriglyceridesHDLCholesterol

LatestBaselineLatestBaselineLatestBaseline

6

5

4

3

2

1

0

2.44
2.58

1.081.1

4.16
4.32

(n=1954) (n=1580) (n=1382) 

P<0.001 

P<0.001 

P=0.018 

Fall in cholesterol  = 0.16 mmol/L 

Fall in HDL = 0.02 mmol/L 

Fall in triglycerides = 0.13 mmol/L 



Magnitude of change among various 

parameters after exenatide use 
C

h
a

n
g

e
 c

o
m

p
a

re
d

 w
it

h
 b

a
s
e

lin
e

 (
%

)

HD
L 

Ch
ole

st
er

ol

Sy
st

olic
 B

P

Chol
est

ero
l

W
ais

t 
Circ

um
fe

re
nc

e

Tr
ig

ly
ce

ri
de

W
eig

ht
BM

I

H
bA

1c

0

-2

-4

-6

-8

-10

-1.8

-2.6

-3.7

-4.3

-5.0-5.2
-5.5

-7.7



Magnitude of change among various 

parameters after exenatide use 
C

h
a

n
g

e
 c

o
m

p
a

re
d

 w
it

h
 b

a
s
e

lin
e

 (
%

)

HD
L 

Ch
ole

st
er

ol

Sy
st

olic
 B

P

Chol
est

ero
l

W
ais

t 
Circ

um
fe

re
nc

e

Tr
ig

ly
ce

ri
de

W
eig

ht
BM

I

H
bA

1c

0

-2

-4

-6

-8

-10

-1.8

-2.6

-3.7

-4.3

-5.0-5.2
-5.5

-7.7

HbA1C from  
9.49 to 8.76  

Weight from  
113.65 to 107.78  

HDL from  
1.1 to 1.08  



March 3 2010: 

NICE 6 month targets 

Response with time 



March 3 2010: 

NICE 6 month targets 

Response with time 



Minas Morgul Orthanc 

Could be any two of: The Tower of Cirith Ungol, Orthanc, Minas Tirith, Barad-dûr and Minas Morgul 

The Two Towers 



The Two Towers 

Weight HbA1c 



Composite endpoint HbA1c and weight loss: 
analysis by individual LEAD trials 1–61-6 
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HbA1c decrease HbA1c increase 

1Marre M et al. Diabet Med 2009; 26:268-78; 2Nauck M et al. Diabetes Care 2009;32:84-90; 3Garber A et al. Lancet 2009; 
373:473–481; 4Zinman B et al. Diabetes Care 2009;32:1224–1230; 5Russell-Jones D et al. Diabetologia 2009;52:2046-55; 
 6Buse J et al. Lancet 2009;374:39–47   

UK/LR/1009/0500 Date of preparation: October 2009 



Summary: shifting the paradigm 

Rosiglitazone 4 mg 

Glimepiride 4 mg 

Exenatide 10 μg BID 

Liraglutide 1.8 mg 

Glargine 24 IU 

25% 

78% 

72% 

72% 

Liraglutide 1.2 mg 

32% 

15% 

Data on file (Composite Endpoint/01/02), Novo Nordisk 
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60% 

Exenatide in real clinical  
use for 6 months 







Achieving NICE criteria 

• NICE: 
– Only continue GLP-1 

mimetic (exenatide) 
therapy if the person has 
had a beneficial 
metabolic response (a 
reduction of at least 1.0 
percentage point in 
HbA1c and a weight loss 
of at least 3% of initial 
body weight at 6 
months). 

• 1959 patients with both 
HbA1c AND Weight 
data at 6 months 

• 1319/1959 (67.3%) 
achieved weight loss 
criteria 

• 863/1959  (44.1%) 
achieved HbA1c 
reduction criteria 

• 147/1959 (27.9%) 
achieved both 
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• ie 

– Some people have a good weight 

response but more minimal HbA1 

response 

– Some people have a good HbA1c 

response but more minimal weight 

response 
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Conclusion 1 – exenatide in real 

clinical use 

• 60% of patients achieve the ideal of both weight 
loss and fall in HbA1c 

• However many patients experience a 
predominant response to only one of weight or 
HbA1c with more minimal response to the other 

• Hence only 28% achieve the NICE guideline 

• The NICE guideline should change to 
acknowledge that significant weight loss or 
significant HbA1c response may represent a 
beneficial response 

 

 



March 3 2010: 

NICE 6 month targets 

Response with time 
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After 12 months? 

• Maintenance of the reduced level of 

HbA1c and weight extending out to 24 

months but no significant further fall at 

18 or 24 months 



Conclusion 2 – exenatide in real 

clinical use 

• Weight loss continues to reduce for the 

first 12 months but then levels off 

• The weight loss is sustained out to 24 

months 

• HbA1c continues to reduce for the first 6 

months but then levels off 

• Reduction in HbA1c is sustained out to 24 

months 

 

 



May 7 2010: 

With insulin 



Safety and efficacy of using 

exenatide in combination with insulin 

 

 



Total patients in audit 

Patients with 
insulin treatment 
status assessable 

Patients with dated 
baseline and latest 
weight 

N=6717 

N=6158 N=4691 N=4506 
Patients with dated 
baseline and latest 
HbA1c 

N=2257 
Patients who received 
exenatide at same time 
as insulin 



Total patients in audit 

Patients with 
insulin treatment 
status assessable 

Patients with dated 
baseline and latest 
weight 

N=6717 

N=6158 N=4691 N=4506 
Patients with dated 
baseline and latest 
HbA1c 

N=2257 
Patients who received 
exenatide at same time 
as insulin 

2257/6158 = 36.7%  



Insulin Treatment groups 

 
 

1. Not on insulin  

2. Insulin stopped at start and stayed stopped 

3. Insulin stopped at start but restarted 

4. Insulin continued at start 

5. Not on insulin at start but added later 

6. All insulin and exenatide in combination 

7. Insulin stopped whilst on exenatide 
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Insulin stopped but restarted Insulin continued at start Insulin added later Blank All insulin with exenatide

9.92

9.73

9.11

9.54

9.32

9.5 9.59.5

9.21

9.54

Fall in HbA1c = 0.43% Fall in HbA1c = 0.18% Fall in HbA1c = -0.18% 

ns p<0.001 p<0.04 

(n=107) (n=428) 

(n=1117) 

Fall in weight = 7.2kg Fall in weight = 5.8kg Fall in weight = 6.7kg 

HbA1c 

Weight 

p<0.001 p<0.001 p<0.001 

(n=1044) 

(n=419) (n=105) 

Fall in HbA1c = 0.33% 

Fall in weight = 6.1kg 

p<0.001 

p<0.001 

(n=1652) 

(n=1568) 



Insulin Treatment groups 

 
 

1. Not on insulin 

2. Insulin stopped at start and stayed stopped 

3. Insulin stopped at start but restarted 

4. Insulin continued at start 

5. Not on insulin at start but added later 

6. All insulin and exenatide in combination 

7. Insulin stopped whilst on exenatide 



Insulin stopped during  

exenatide treatment 

• 1584 patients continued insulin at time 

of exenatide start 

• Of these 201/1584 (12.7%) came off 

insulin during exenatide treatment 

• This group did particularly well: 



Baseline versus latest HbA1c and Weight 

insulin stopped during exenatide treatment 

LatestBaseline

10.5

10.0

9.5

9.0

8.5

8.0

7.5

7.0

LatestBaseline

120

115

110

105

100

HbA1c (%) Weight (Kg)

8.59

9.4

106

116

(n=178) 

(n=152) 

P<0.001 P<0.001 

Fall in HbA1c = 0.81 % Fall in weight = 10.0 kg 



Hypoglycaemia 

INSULIN EXENATIDE  

Co-Administration  

HYPOGLYCAEMIA 

 

N = 2257 

 

Hypoglycaemia before exenatide start 

(80 of these had none after exenatide start!) 

 

 

 

 

 5.9% 

 

Hypoglycaemia after exenatide start  

(140 hypo-naive; 53 used to have hypo 

before) 

 

 
 

 8.6% 

133/2257 

193/2257 

*The difference in rate of hypoglycaemia was significant, p = 0.001 



Severe Hypoglycaemia 

• Only one case reported 

– 1/2257 (0.04%) 

– (Unlikely to have been related to exenatide) 



Conclusion 3 – exenatide in real 

clinical use 
• The combination of insulin with exenatide was 

used in 36.7% (2257/6158) patients in the ABCD 
nationwide exenatide audit 

• Exenatide with insulin in real clinical use in the 
UK has been both safe and effective with 
significant reductions in both weight and HbA1c 
and only one reported case of severe 
hypoglycaemia 

• Exenatide allowed some patients to be weaned 
off insulin and this group experienced a 
considerable improvement in glycaemic control 
and weight  



Response at 3 months to insulin 

dose decisions made at exenatide 

initiation 

 

 



Insulin Treatment Groups 

 
 

1. Insulin free 

2. Insulin continued  

3. Insulin stopped 

 



Fall in HbA1c = 0.89% Fall in HbA1c = -0.03% Fall in HbA1c = 0.50% 

Fall in weight = 4.07kg Fall in weight = 6.56kg Fall in weight = 4.52kg 

HbA1c 

Weight 

M
ea

n 
H

bA
1c

 (
%

)

3 monthsBaseline

10.5

10.0

9.5

9.0

8.5

8.0

7.5

3 monthsBaseline

10.5

10.0

9.5

9.0

8.5

8.0

7.5
3 monthsBaseline

10.5

10.0

9.5

9.0

8.5

8.0

7.5

Insulin Free Insulin Continued Insulin Stopped

8.54

9.43

9.08

9.58

9.799.75

 p<0.001 p=0.759 p<0.001 

M
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n 
w
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t (
kg

)

3 monthsBaseline

120

115

110

105

100

3 monthsBaseline

120

115

110

105

100
3 monthsBaseline

120

115

110

105

100

Insulin Free Insulin Continued Insulin Stopped

110.56

114.63

108.96

113.48

103.93

110.49

p<0.001 p<0.001 p<0.001 

(n=2239) 

(n=821) 

(n=296) 

(n=2138) 

(n=782) 

(n=284) 



Insulin treatment groups 
1. Insulin free 
2. Insulin continued 
3. Insulin stopped 
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2

0
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-4

-6

-8

Mean HbA1c change (%) Mean weight change (kg)

0.03

-0.5

-0.89
-6.56

-4.52
-4.07

HbA1c and weight changes at 3 months 

by groups of insulin use 

p<0.001 

p<0.001 

p<0.001 

p<0.001 NS p<0.001 



Conclusion 4 – exenatide in real 

clinical use 
• Non-insulin users derived the most Hba1c 

benefit but the least weight benefit, while those 
who stopped insulin had the least (none) HbA1c 
benefit but the most weight benefit.  Those who 
continued using insulin had intermediate results 
between the former two groups. 

• With the addition of exenatide, weight loss 
occurred (4.5kg) even with insulin use 

• Substituting insulin with exenatide facilitated 
further weight loss but at the expense improving 
HbA1c 

 



Does the degree of insulin dose 

reduction influence HbA1c and 

weight? 



Correlation between insulin dose 

reduction and HbA1c change  

R=0.029 
 
p=0.662 



Correlation between insulin dose 

reduction and weight change  

R = -0.228 
 
p= 0.001 



Insulin Treatment Groups 

 
 

1. Insulin free 

2. Insulin continued 
a) No insulin dose reduction 

b) 1-40% insulin dose reduction (mean 25.3%) 

c) 41-80% insulin dose reduction (mean 52.2%) 

3. Insulin stopped 



Insulin Treatment Groups 

 
 

1. Insulin free 

2. Insulin continued 
a) No insulin dose reduction 

b) 1-40% insulin dose reduction (mean 25.3%) 

c) 41-80% insulin dose reduction (mean 52.2%) 

3. Insulin stopped 

“Insulin reduced 25%” 

“Insulin reduced 50%” 

“Insulin not reduced” 



Fall in HbA1c = 0.50% Fall in HbA1c = -0.03% Fall in HbA1c = 0.50% Fall in HbA1c = 0.52% Fall in HbA1c = 0.43% 

Fall in weight = 3.83kg Fall in weight =5.60kg Fall in weight = 4.28kg Fall in weight = 4.52kg Fall in weight = 6.56kg 

(n=245) (n=1117) 

M
e

a
n

 H
b

A
1
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3 monthsBaseline

10.5

10.0

9.5

9.0

8.5

8.0

7.5

3 monthsBaseline

10.5

10.0

9.5

9.0

8.5

8.0

7.5

3 monthsBaseline
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9.5

9.0

8.5

8.0

7.5

3 monthsBaseline

10.5

10.0

9.5

9.0

8.5

8.0

7.5

3 monthsBaseline

10.5

10.0

9.5

9.0

8.5

8.0

7.5

Insulin Not Reduced Insulin Reduced 25% Insulin Reduced 50% Insulin Continued Insulin Stopped

9.19

9.69

8.74

9.26

9.00

9.43

9.08

9.58

9.799.75

(n=445) 

(n=90) 

(n=131) 

(n=821) 

(n=296) 

p<0.001 p<0.001 p=0.002 p<0.001 p=0.759 
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115

110
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Insulin Not Reduced Insulin Reduced 25% Insulin Reduced 50% Insulin Continued Insulin Stopped

110.35

114.64

108.33

112.16

107.26

112.87

108.96

113.48

103.93

110.49

(n=434) 

(n=89) 

(n=113) 

(n=782) 

(n=284) 

p<0.001 p<0.001 

 

p<0.001 

 

p<0.001 

 

p<0.001 

 

HbA1c 

Weight 



Fall in HbA1c = 0.50% Fall in HbA1c = -0.03% Fall in HbA1c = 0.50% Fall in HbA1c = 0.52% Fall in HbA1c = 0.43% 

Fall in weight = 3.83kg Fall in weight =5.60kg Fall in weight = 4.28kg Fall in weight = 4.52kg Fall in weight = 6.56kg 

(n=245) (n=1117) 
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Insulin Not Reduced Insulin Reduced 25% Insulin Reduced 50% Insulin Continued Insulin Stopped

9.19

9.69

8.74

9.26

9.00

9.43

9.08

9.58

9.799.75

(n=445) 

(n=90) 

(n=131) 

(n=821) 

(n=296) 

p<0.001 p<0.001 p=0.002 p<0.001 p=0.759 
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114.64

108.33
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108.96

113.48

103.93

110.49

(n=434) 

(n=89) 

(n=113) 

(n=782) 

(n=284) 

p<0.001 p<0.001 

 

p<0.001 

 

p<0.001 

 

p<0.001 

 

HbA1c 

Weight 



Fall in HbA1c = 0.50% Fall in HbA1c = -0.03% Fall in HbA1c = 0.50% Fall in HbA1c = 0.52% Fall in HbA1c = 0.43% 

Fall in weight = 3.83kg Fall in weight =5.60kg Fall in weight = 4.28kg Fall in weight = 4.52kg Fall in weight = 6.56kg 

(n=245) (n=1117) 
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9.69

8.74

9.26

9.00

9.43

9.08

9.58

9.799.75

HbA1c 

(n=445) 

(n=90) 

(n=131) 

(n=821) 

(n=296) 

p<0.001 p<0.001 p=0.002 p<0.001 p=0.759 
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Insulin Not Reduced Insulin Reduced 25% Insulin Reduced 50% Insulin Continued Insulin Stopped

110.35

114.64

108.33

112.16

107.26

112.87

108.96

113.48

103.93

110.49
Weight 

(n=434) 

(n=89) 

(n=113) 

(n=782) 

(n=284) 

p<0.001 p<0.001 

 

p<0.001 

 

p<0.001 

 

p<0.001 
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0

-2

-4

-6

-8

Mean HbA1c change (%) Mean weight change (kg)

0.03

-0.43

-0.52-0.50

-6.56

-5.60

-3.83
-4.28

HbA1c and weight changes at 3 months 

by insulin dose reduction groups 

p<0.001 

p<0.05 

p<0.05 

NS NS 

NS 

NS NS 

NS 

p<0.001 

p<0.001 

NS 



Conclusion 5 – exenatide in real 

clinical use 
 

• Weight reduction, but not HbA1c change, 
correlated with insulin dose reduction 

 

• There was no clear threshold of insulin dose 
reduction when HbA1c or weight was affected, 
except when compared with insulin being 
stopped completely 



Are there predictors of glycaemic 

deterioration when insulin is 

substituted by exenatide? 



Fall in HbA1c = 0.50% Fall in HbA1c = -0.03% Fall in HbA1c = 0.50% Fall in HbA1c = 0.52% Fall in HbA1c = 0.43% 

Fall in weight = 3.83kg Fall in weight =5.60kg Fall in weight = 4.28kg Fall in weight = 4.52kg Fall in weight = 6.56kg 

(n=245) (n=1117) 
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9.19

9.69

8.74

9.26

9.00

9.43

9.08

9.58

9.799.75

(n=445) 

(n=90) 

(n=131) 

(n=821) 

(n=296) 

p<0.001 p<0.001 p=0.002 p<0.001 p=0.759 
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103.93

110.49

(n=434) 

(n=89) 

(n=113) 

(n=782) 

(n=284) 

p<0.001 p<0.001 

 

p<0.001 
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Weight 



Fall in HbA1c = 0.50% Fall in HbA1c = -0.03% Fall in HbA1c = 0.50% Fall in HbA1c = 0.52% Fall in HbA1c = 0.43% 

Fall in weight = 3.83kg Fall in weight =5.60kg Fall in weight = 4.28kg Fall in weight = 4.52kg Fall in weight = 6.56kg 

(n=245) (n=1117) 
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HbA1c change at 3 month among patients 

who stopped insulin 
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Total number of 
patients who stopped 
insulin at exenatide 
initiation = 296 

 

Increased HbA1c>0% 
= 146 (49.3%) 

 

Increased HbA1c>1% 
= 82 (27.7%) 

 

Increased HbA1c>2% 
= 42 (14.2%) 



Predictors of worsening HbA1c in 

patients who stop insulin –  

multivariate analysis 

 

 
p value 

Higher weight loss at 3 months <0.001 

Lower baseline HbA1c <0.001 

Insulin Dose 0.124* 

*p=0.082 with age and diabetes duration removed 
from regression analysis 



Baseline HbA1c predicts HbA1c change 

in patients stopping insulin 

Baseline HbA1c (%)

H
b

a
1

c
 C

h
a

n
g

e
 (

%
)

17.515.012.510.07.55.0

5.0

2.5

0.0

-2.5

-5.0

-7.5

R = -0.351 

p<0.001 

Lower baseline HbA1c 
predicts worsening HbA1c  
 
or 
 
Higher baseline HbA1c 
predicts Hba1c 
improvement 



Weight change at 3 months predicts 

HbA1c change in patients stopping insulin 

Weight change at 3 months (kg)
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)
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R = -0.365 

p<0.001 

Higher weight loss 
predicts worsening HbA1c 
 
or 
 
Less weight loss predicts 
HbA1c improvement 
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who had worsening vs improving HbA1c 
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p<0.001 



Conclusion 6 – exenatide in real 

clinical use 

• When insulin was substituted by exenatide 
nearly half of patients had worsening of their 
HbA1c 
– this is in the background of already suboptimal 

glycaemic control 

• Predictors of worsening HbA1c was a lower 
baseline HbA1c and higher amount of weight 
loss after 3 months of exenatide treatment 

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



Exenatide and Insulin: 

where to from here? 

• The heterogenous, even opposing, 

response of HbA1c vs weight when 

insulin was stopped warrants further 

investigation 

• Correlation of response to exenatide 

with markers of endogenous β cell 

function such as c-peptide levels would 

be of great interest 



ABCD Prospective Nationwide 

Liraglutide Audit 

 



http://www.diabetologists.org.uk/liraglutide.htm 





 



Group 1 

Insulin Free 

(n=2486 #) 

p value 

Group

1 vs 2 

Group 2 

Insulin Stopped 

(n=330#) 

p value 

Group 

2 vs 3 

Group 3 

Insulin 

Continued 

(n=937#) 

p value 

Group 

1 vs 3 

Overall 

p value 

for all 

groups 

%Male 56.2 ns 58.7 0.004 48.9 <0.001 <0.001 

%Caucasian 92.6 ns 94.1 0.006 88.0 <0.001 <0.001 

Age (yrs)* 54.8(13.7) ns 54.9(10.8) ns 55.1(10.3) ns 0.823 

Diabetes 

Duration (yrs)* 

8.9(5.4) <0.001 11.1(6.8) <0.05 12.2(6.6) <0.001 <0.001 

HbA1c (%)* 9.43(1.7) <0.01 9.75(1.8) ns 9.58(1.7) ns 

 

0.002 

Weight (kg)* 114.6(23.3) <0.05 110.5(21.8) ns 113.5(22.8) ns 

 

0.014 

BMI (kg/m2)* 39.9(9.1) ns 39.3(7.2) ns 39.3(9.6) ns 

 

0.485 

#Number of patients with HbA1c or weight data at both 0 and 3 months 

*Mean(SD) 

Baseline differences among groups at 
exenatide initiation 



HbA1c and weight changes by insulin 

treatment group 

Insulin treatment groups 
1. Not on insulin 
2. Insulin stopped at start 
3. Insulin stopped at start but restarted 
4. Insulin continued at start 
5. Not on insulin at start but added later 
6. All insulin and exenatide in combination 
7. Insulin stopped whilst on exenatide 
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Proportion on drug treatment (%) and 

proportion who had drug dose changed (%) 

p value for 

difference 

Group 1 

Insulin Free 

Group 2 

Insulin Stopped 

Group 3 

Insulin 

Continued 

Insulin 

Stopped 

Dose unchanged 

Dose reduced 

- 100 

100 

- 

- 

100 

N/A 

54.3 

26.8 

- 

- 

- 

- 

Metformin 

Reduced/stopped  

88.9 

2.0 

81.8 

0.9 

74.1 

1.0 

<0.001 

0.182 

Sulphonylurea 

Reduced/stopped  

64.8 

38.3 

29.4 

11.3 

17.5 

16.5 

 <0.001 

       <0.001 

Thiazolidinediones  

Reduced/stopped  

33.3 

56.6 

10.0 

42.4 

12.1 

38.9 

<0.001 

0.001 

Meglitinides <3.0 <3.0 <3.0 - 

α-glucosidase inhibitors <3.0 <3.0 <3.0 - 

DPPIV inhibitors <3.0 <3.0 <3.0 - 

Anti-obesity medication <3.0 <3.0 <3.0 - 

Differences in diabetes treatment and dose 

changes at exenatide initiation 
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