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THE ABCD NATIONWIDE
GLP-1 AUDIT PROGRAMME

BACKGROUND:
REASONS FOR DOING AUDIT



Why conduct an audit?

• To assess therapeutic efficacy in routine clinical
practice in the UK

• To evaluate tolerability and safety profile in UK
clinical practice



Audit characteristics

Exenatide Liraglutide

Dates of data 2007-2009 2009-2011

Centres 126 77

Contributors 315 265

Patients 6717 4129

Duration of follow-up,
median (range)

26 (0 – 159) weeks 26 (0 – 103) weeks



Nationwide contribution to exenatide
and liraglutide national audit

Exenatide Liraglutide



Baseline characteristics

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

Exenatide Liraglutide

n 6717 3247 (from 4129)

Male (%) 54.9 54.6

Caucasian (%) 84.4 90.8

Age (yrs) 54.9 (10.6) 55.5 (11.1)

Diabetes
duration (yrs)

8 (5-13) 9 (5-13)

HbA1c (%) 9.47 (1.69) 9.40 (1.73)

Weight (kg) 113.8 (23.4) 110.9 (22.8)

BMI (kg/m2) 39.8 (8.0) 39.0 (7.4)



Baseline HbA1c (%)

Baseline BMI (kg/m2)

Clinical trials
combined

Real clinical use in
UK (ABCD audit)

Exenatide 8.37 9.47

Liraglutide 8.5 9.40

Exenatide 32.72 39.8

Liraglutide 31 39.0

Baseline characteristics – clinical trials
versus real clinical use in UK



NICE guidelines for GLP1 receptor agonist use







NICE only supports the 1.2 mg dose of liraglutide



HbA1c AND WEIGHT CHANGES



Percentage of subjects achieving fall in
HbA1c and weight loss

Data on file, Novo Nordisk
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HbA1c and weight changes at 6 months in
729 patients on liraglutide
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Percentage of subjects achieving fall in
HbA1c and weight loss

Exenatide and liraglutide in
real clinical use for 6 months

Data on file, Novo Nordisk
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Percentage of subjects achieving fall in
HbA1c and weight loss

Exenatide and liraglutide in
real clinical use for 6 months

Data on file, Novo Nordisk
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37.4% on liraglutide plus insulin

25.8% on exenatide plus insulin



Exenatide Liraglutide
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HbA1c results at 3 and 6 months:
exenatide and liraglutide
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Exenatide Liraglutide
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Weight results at 3 and 6 months:
exenatide and liraglutide
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BLOOD PRESSURE AND
LIPIDS



Changes in blood pressure

Exenatide
(n=1246)

Exenatide
(n=1246)

Liraglutide
(n=704)

Liraglutide
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0 mmHg
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-2 mmHg

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



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

Changes in blood pressure

Exenatide
(n=1246)

Liraglutide
(n=704)

Latest SBP - median 26 weeks

Baseline 6m Baseline 6m

p<0.001

-3.6 mmHg
p<0.001

-4.1 mmHg

M
ea

n 
S

B
P

 (m
m

H
g)

SBP

Exenatide
(n=1246)

Liraglutide
(n=704)

Baseline 6m Baseline 6m

P=0.464

-0.3 mmHg
p<0.001

-1.5 mmHg

M
ea

n 
D

B
P

 (m
m

H
g)

DBP



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

Exenatide

p<0.001

-0.1 mmol/L
p<0.001

-0.03 mmol/L
p=0.009

-0.1 mmol/L
p=0.003

-0.1 mmol/L
p=0.861

0 mmol/L
p=0.003

-0.3 mmol/L

Baseline 6m Baseline 6m Baseline 6m

Li
pi

ds
 (m

m
ol

/L
)

Li
pi

ds
 (m

m
ol

/L
)

Baseline 6m Baseline 6m Baseline 6m



Changes in lipid profiles
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Liraglutide

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

Adverse Event Exenatide audit Liraglutide audit
Total GI side effects 23.7% 15.1%

Transient GI side effects 15.6% 10.1%

Hypoglycaemia 5.6% 0.8%

Pancreatitis 4 cases (1 no alternate cause) 4 cases (to be clarified)

Acute renal failure 14 cases (0.2%) 3 cases

Headache 0.8% 0.3%

Fatigue 0.5% 0.1%

Dizziness 0.2% 0.1%

Injection site problems 0.1% 0.2%

Allergic reaction 0.2% 0.2%

Thyroid Not ascertained 1 hyperthyroidism, 1 benign
thyroid adenoma

Bleeding Not ascertained 3 epistaxis, 1 GI, 1 GI+GU

Raised LFT Not ascertained 5 cases

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

3247
patients

4129
patients



Summary of main audit results

• Much heavier and more poorly controlled patients in
real clinical practice than in RCTs

• Improvements in blood pressure and lipids

• No new safety concerns

• Differences in HbA1c and weight changes between
exenatide and liraglutide



Differences between exenatide and
liraglutide

• Dates of the audit
• exenatide data: 2007-2009

• liraglutide data: 2009-2011

• HbA1c

– exenatide 68.2% v liraglutide 75.8%

• Weight
– exenatide 89.2% v liraglutide 77.9%



Reasons for differences

• Drugs

• Patient population/baseline characterstics

• Clinician behaviour



As a percentage of 6717 and 4129 patients respectively

Exenatide Liraglutide
Metformin 84.0 (0.9) 83.6 (0.8)
Sulphonylurea 49.5 (6.5) 42.0 (4.9)

Thiazolidinedione 27.1 (13.4) 21.0 (7.4)
Meglitinide 2.0 (0.6) 1.1 (0.3)
Acarbose 0.9 (0.3) 0.6 (0.3)
DPP-4 inhibitor 2.2 (1.4) 12.4 (10.9)
Exenatide - 20.7 (20.7)

Insulin 33.9 (8.1) 40.2 (2.6)

Baseline diabetes treatment use
(and discontinuation)



Explanation for difference in HbA1c and
weight effects

• Exenatide and liraglutide data shown side by side – even
though NOT head-to-head clinical trials but rather audits
undertaken at different times

• Contributors to the audits might have learned from the
previous use of exenatide to avoid over-reduction of
diabetes treatment when initiating liraglutide



SWITCHING FROM EXENATIDE
OR DPP-4 INHIBITOR TO
LIRAGLUTIDE



Switch to liraglutide

• Switch from exenatide
• 855/4129 (20.7%)

• Switch from DPP-4 inhibitor
• 449/4129 (10.9%), (62/4129 (1.5%) continued)

• Not on incretin-based therapy
• 2763/4129 (66.9%)

• Liraglutide as add-on therapy analysed
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Figure 1: 3 month HbA1c changes of patients switching exenatide BD or DPPIV
inhibitors to liraglutide 1.2 mg in comparison with liraglutide add-on therapy
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Switching from exenatide to liraglutide

• Improvements in HbA1c and weight are
seen when switching from exenatide to
liraglutide



Total liraglutide audit
patients

Exclude on exenatide

Exclude no follow-up data

Dose of liraglutide used



Dose of liraglutide used

Among 2377, dose at 3 months post-
liraglutide initiation:
• Liraglutide 0.6 mg 178/2377 (7.5%)
• Liraglutide 1.2 mg 1748/2377 (73.5%)
• Liraglutide 1.8 mg 186/2377 (7.8%)
• Dose not known 265/2377 (11.1%)



Baseline characteristics of
liraglutide 1.2 mg and 1.8 mg

Age, HbA1c, weight, BMI are reported as mean (SD) and diabetes duration as median (inter-
quartile range)

Liraglutide 1.2 mg
(n=1748)

Liraglutide 1.8 mg
(n=186)

p-value

Male (%) 55.0 57.5 NS
Caucasian (%) 92.0 82.4 <0.001
Age (yrs) 55.3 (11.0) 55.8 (11.1) NS
Diabetes duration (yrs) 9 (5-13) 10 (6-14) 0.038

HbA1c (%) 9.38 (1.70) 9.62 (1.83) NS
Weight (kg) 111.9 (22.6) 113.0 (25.2) NS
BMI (kg/m2) 39.3 (7.4) 39.1 (8.0) NS
On insulin (%) 40.2 50.5 0.007



HbA1c outcomes at 3 months:
1.2 mg vs 1.8 mg

Liraglutide
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HbA1c outcomes at 3 months:
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Weight outcomes at 3 months:
1.2 mg vs 1.8 mg
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Weight outcomes at 3 months:
1.2 mg vs 1.8 mg

Liraglutide
1.2 mg

Liraglutide
1.8 mg

M
ea

n 
W

ei
gh

t (
K

g)

p<0.001 p<0.001

-3.0 kg -2.4 kg

p=0.105

(n=988) (n=100)
Baseline 3m Baseline 3m



Summary

• Audits provide real life data for GLP-1 therapies in T2DM

• Patients, heavier and more poorly controlled than in RCTs
– Changes in HbA1c, weight, BP and lipids reflect RCT data

• Differences between exenatide and liraglutide likely reflect
differences in cohorts and experience of GLP-1 RA use (but
note of caution)

• HbA1c and weight benefits when switching from other incretin-
based therapies to liraglutide

• Prescribing outside guidelines



ABCD nationwide exenatide audit contributors
The following are those whom we know about.

ABCD nationwide exenatide audit project steering group: Ryder REJ, Walton C, Rowles S, Adamson K, Dove D, Thozhukat S

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, Al-Dahlaki M. 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
Heath: Smith A, Mabrook J. Prince Philip Hospital, Llanelli: Williams M, Aggarwal N. Princess Royal, Bromley: Lulsegged A. Queen Alexandra, Portsmouth:
Cranston I, Darzy K. Queen Elizabeth II Hospital, Welwyn Garden City: Winocour PH. Queen's Hospital, Burton: Benn J. Raigmore Hospital, Inverness: McLaren L.
Rotherham General: Franke B. Royal Berkshire Hospital, Reading: Simpson H, Reddy N, Barber T. Royal Blackburn Hospital: Astin J, Faina J, Whalley G, Ramtoola
S, Jones G, Wilkinson R. Royal Bournemouth: Richards J, Richardson T. Royal Cornwall Hospital, Treliske: Fox T., Foote J, Browne D, Pinkney J Royal Devon &
Exeter: Bowman P, Hattersley A, Vadiya B. Royal Glamorgan Hospital, Llantrisant: Evans P. Royal Gwent Hospital, Newport: Obuobie K. Royal Infirmary of
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,
Glasgow: Semple C. St John's Hospital, Livingston: Adamson K, Green F. St Mary's Hospital, Isle of Wight: Kaklamanou M, Al-Mrayat M. St Peter's Hospital,
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