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ABCD nationwide and worldwide audit 
programme

• New diabetes medications and devices as they 
start being used in real clinical practice (as 
opposed to research)



DCCT – ADA - Las Vegas - 1993



The Lancet The Lancet

UKPDS – EASD – Barcelona - 1998



PROactive. EASD Athens, September 12, 2005PROactive. EASD Athens, September 12, 2005 EMPA-REG. EASD Stockholm, September 18, 2015

LEADER. ADA New Orleans, June 13, 2016

CANVAS. ADA San Diego, June 12, 2017

Other great moments in the history of diabetes



My favourite moment – satellite symposium, 

DUK Glasgow, 2007



Exenatide (Exendin-4)
• Synthetic version of salivary 

protein found in the Gila monster

• Approximately 50% identity with 

human GLP-1
− Binds to known human GLP-1 

receptors on  cells in vitro

− Resistant to DPP-IV inactivation

Development of Exenatide: An Incretin Mimetic

Adapted from Nielsen LL, et al. Regulatory Peptides. 2004;117:77-88.; Fineman MS, et al. Diabetes Care. 2003;26:2370-2377. Reprinted from 

Regulatory Peptides, 117, Nielsen LL, et al, Pharmacology of exenatide (synthetic exendin-4): a potential therapeutic for improved glycemic 

control of type 2 diabetes, 77-88, 2004, with permission from Elsevier.

Site of DPP-IV Inactivation
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GLP-1
Human

file:///C:/Documents and Settings/BOB.RYDER/Local Settings/Exenatide MASTER/References/nielsen_slides 10 11.pdf
file:///C:/Documents and Settings/BOB.RYDER/Local Settings/Exenatide MASTER/References/fineman_slides 11 15.pdf
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Using insulin in type 2 diabetes

(HbA1c down but weight up)

Heine RJ, et al. Ann Intern Med. 2005;143:559-569.

file:///E:/Exenatide MASTER/References/heine_slides 36-41.pdf
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Exenatide – coming off insulin, improving control,  and losing 
weight

• June 2008
• Wt = 87 kg
• BMI = 35.3
• A1c = 9.0%
• Insulin 82 units, Repaglinide 

4mg tds, Metformin 1gm BD

• April 2011
• Wt = 65 kg
• BMI = 26.7
• A1c = 7.2%
• Exenatide 10ug BD, Metformin 

1gm BD



ABCD nationwide and worldwide audit programme

• ABCD exenatide audit – launched December 2008

• ABCD liraglutideaudit

• ABCD exenatide QW audit

• ABCD dapagliflozin audit

• ABCD canagliflozin audit

• ABCD empagliflozin audit

• ABCD degludec audit

• ABCD IDegLira audit

• Endobarrier worldwide registry

• ABCD FreeStyle Libre audit

• ABCD semaglutide audit

• ABCD testosterone in men with type 2 diabetes audit



Top contributors > 100 patients
1. B.M. Singh, U. A. Nayak, J. Govindan, D.N.Kalupahana, New Cross Hospital, Wolverhampton 438

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

14. Richard Paisey et al, Torbay Hospital, Torquay 106

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



1. Wolverhampton  Wonderers 438

2. West Bromwich Albion 231

3. Blackburn Rovers 209

4. Livingston FC 182

5. Tottenham Hotspurs 180

6. Slough Town FC 163

7. Sheffield Wednesday 154

8. Uxbridge FC 136

9. Lincoln County 132

10. Middlesbrough 125

11. Northampton 115

12. Basingstoke Town 111

13. Swansea 110

14. Torquay United 106

15. Plymouth Argyle 104

16. Bedford Town 103

17. Stafford Town 102

18. Manchester United 101

Premier league



1. Wolverhampton Wonderers 438

2. West Bromwich Albion 231

3. Blackburn Rovers 209

4. Livingston FC 182

5. Tottenham Hotspurs 180

6. Slough Town FC 163

7. Sheffield Wednesday 154

8. Uxbridge FC 136

9. Lincoln County 132

10. Middlesbrough 125

11. Northampton 115

12. Basingstoke Town 111

13. Swansea 110

14. Torquay United 106

15. Plymouth Argyle 104

16. Bedford Town 103

17. Stafford Town 102

18. Manchester United 101

Premier league



ABCD nationwide and worldwide audit programme

• ABCD exenatide audit – launched December 2008

• ABCD liraglutide audit – launched Autumn 2009

• ABCD exenatide QW audit

• ABCD dapagliflozin audit

• ABCD canagliflozin audit

• ABCD empagliflozin audit

• ABCD degludec audit

• ABCD IDegLira audit

• Endobarrier worldwide registry

• ABCD FreeStyle Libre audit

• ABCD semaglutide audit

• ABCD testosterone in men with type 2 diabetes audit



Liraglutide – coming off insulin, improving control,  
losing weight and “never felt so good”

• September 2009
• Wt = 93.9 kg
• BMI = 36.7
• A1c = 9.3%
• Insulin 60 units, Metformin 

1gm BD

• February 2012
• Wt = 70 kg
• BMI = 26.3
• A1c = 7.2%
• Liraglutide 1.2mg daily, 

Metformin 1gm BD



ABCD nationwide exenatide and 
liraglutide audits

Dr Bob Ryder, 
Clinical lead, ABCD nationwide audits of 

new diabetes therapies and devices
29 October, 2019



ABCD nationwide exenatide and liraglutide audits

• Real-life data

– >13000 patients from

– >150 centres

– >500 contributors

• There had been (by 2019)

– 12 published papers

– 24 abstracts

– 13 oral presentations

http://www.diabetologists-abcd.org.uk/GLP1_Audits/PresentationsPostersAbstractsExenatide.htm

http://www.diabetologists-abcd.org.uk/GLP1_Audits/PresentationsPostersAbstractsLiraglutide.htm



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, 
Chertsey: Sennik D, Baxter M, Naqvi S, Suresh D, Miras A. Staffordshire DGH, Stafford: Coates P, Daggett P, Green F. Stirling Royal Infirmary: Kelly C, Mackenzie 
A, Peden N. Bronglais Hospital, Aberystwyth: Kotonya CA. Sunderland Royal: Nayar R, Carey P, Aspray T. Taunton & Somerset: Close C, Andrews R, Douek I, 
Watson J., Lambert P. Torbay Hospital, Torquay: Paisey R. University Hospital Coventry Warwickshire: Anderson S. Ulster Hospital, Belfast: Brennan U, Satti N, 
Harper R, Harding J. Victoria Infirmary, Glasgow: Stewart A. Warwick Hospital  Rao RK, Gopinathan KP, Horrocks P. Watford General Hospital: Tharakan G, 
Simpson 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: Aniello L, McKnight JA, Strachen M, Reynolds R, Nyrenda M. Berkshire East PCT: Dove D, Aung T. Whipps Cross University Hospital, London: Lakhdar
A, Manogaraan B. Wirral Teaching Hospital, Upton Wirral: Leong KS, Leong K, Lorains J, Joseph P, Leach J, Fenna I. Whiteabbey Hospital: Andrews J, Strrezlecka
A. Wishaw General, Lanarkshire: O'Brien I, Davidson E. Worcestershire Acute Hospitals, Worcester: Newrick P, Jenkins D. Wrexham Maelor: Dixon AN, Munigoti S, 
Stanaway S, Harvey JN. Wythenshawe Hospital, Manchester: Younis N. Yeovil District Hospital: Bickerton AST, Crocker M, Down S. York Hospital: Jennings P, 
Hudson N.

Acknowledgment

The ABCD nationwide exenatide audit is an independent audit supported by an unrestricted grant from Eli Lilly Ltd



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

ABCD nationwide liraglutide audit – initial setup, maintenance and nationwide analysis: Ryder REJ, Walton C, Thong KY, Sen Gupta P, Cull ML, Mills AP. Statistician: Blann A.

Addenbrookes Hospital: Adler A, Bejinariu E, Myring J, Park A, Parker V, Sarker A, Simmons D. Altnagelvin Area Hospital: Black R N, Caskey H, Cooke B, Early R, Giff K, 
Hamilton L, Helmy A F, King L, Lindsay J R, McCarroll F, McDaid A-M, McIlvor E, Moles K W, Morahan S, O'Kane M, Williams L. Antrim Area Hospital: Kennedy A. BaNES NHS 
primary care trust: Catchpole S, Wylie S. Barnet General, London: Cohen  M, Katz J, Kola B, Tanday R, Seenandan J, Steuer L. Barnsley Hospital NHS Foundation Trust: 
Uchegbu E. Basildon University Hospital: Mulcahy M. Bassetlaw Hospital: Kela R, Woods H. Bearwood Medical Practice: Alderman J, Bhanderi S, Matthews J, Newhouse R, 
Purcell J, Sen Gupta P. Belfast City Hospital: Henry RW, McMullan P, Nugent A. Bensham General Hospital: Narayanan K R, Razvi S, Weaver J. Birmingham Community 
Healthcare NHS Trust: Bhanderi S, Cunningham B, Haughton K, Matthews J, Muralidhara K, Sen Gupta P, Shahid S, Thomas A. Bradford Royal Infirmary: González S. Brighton 
General Hospital: Duff B. Brighton Sussex University Hospital NHS Trust, Royal Sussex County Hospital: Burberry A. Bristol General Hospital: Croxson S. Bristol Royal 
Infirmary: John H, Jones L, Pople J A, Richards G. Bronglais hospital: Davies C, Evans C, Jones A M, Kotonya C, Phillips L, Powell P, Saunders H. Calderdale Royal Hospital: 
Mon Zin Tun E. Cape Hill Medical Centre: Bhanderi S, Child D, Chitnis J, Gardner G, Maan P, Matthews J, Merali A, Sen Gupta P. Causeway Hospital, Coleraine: Davidson E, 
Diong K L, Glass M, Hutchinson K, Kassim S B, McKee M, Ryan M F, Spiers K, Woodend J. Chase Farm Hospital: Baynes, C, Lomas J, Russell S. Cheltenham General Hospital:
Evans A, Gray H, Lock-Pullan P, Phillips S. City Hospital, Birmingham - Diabetes & Endocrinology Dept (SWBH) + Bearwood GP: Basu A, Bedi T, Bhanderi S, Blann A, 
Burbridge W, Cull M L, Cutler J, De P, Guthrie S, Irwin S, Lee B, Lloyd F, Matthews J, Mehrali T, Mills A P, Oakley J, Ryder R E J, Sen Gupta P, Stevenson-Mort J, Thong K, Wyres M, 
Zzizinger A. City Hospitals, Sunderland: Carey P, Coates J A, Lee A, Nayar R, Ogilvie P, Purvis A, Todd J, Walton K. Conquest  Hospital: Batson D, Castro E, Combes A, Dashora
E, Edwards V, Govindan R, Kumar S, Morris R. Cumberland Infirmary Centre: Graham S, Higgins N, Mason J, Redgate J, Routledge A, Simpson E, Vithian K. Darlington Memorial 
Hospital: Bishop D. Derriford Hospital: English P, Fox T, Tambal A, Wotton F. Dewsbury District Hospital: Bissell J, Freeman, Rajeswaran. Downe Hospital Northern Ireland: 
Whitehead H. East Lancs Hospitals NHS Trust: Ali A, Demssie Y, Glew M, Jones G, Jostel A, Littley M, Mishra M, Ramtoola S, Wilkinson R. East Surrey Hospital: Chinnasamy E, 
Prajapati C, Sennik D. Eastbourne District General: Bending JJ, Lipscombe DW, O'Donnell H. ELPCT: McKane C, Procter W, Sarsfield J, Wilkinson R. Forth Valley Royal 
Hospital: Barwell N, Bramley A, Buchanan L, Currie J, Davidson E, Devlin K, Doig J, Kelly C, MacDonald P, Mackenzie A, Mackintosh L, Peden N, Ryan L, Simpson C, Whitty H.  
Friarage Hospital: Kamaruddin M S, Leek C, Owen K. Frimley Park Hospital: Beebeejaun M, Tringham J. Furness General Hospital: Banerjee M, Obale B, Pearce D, Tong M. 
George Eliot Hospital: Patel V. Gloucestershire Royal Hospital: Gan K S, Mahajan T, Saunders S, Ulahannan T. Guy's and St Thomas' Hospital London (Guy‘s & St. Thomas' 
NHS Trust): McGowan B, Abbas N, Sen Gupta P, Da Costa R, Georgieva E. Harrogate Hospital: Brown D, El-Laboudi A, Hammond P, Maguire D, Ray S, Toop M. Hinchingbrooke
Health Care NHS Trust: Bejinariu E, Krishnan S, Mathews A, Walland K. Huddersfield Royal Infirmary: Moisey R. Hull Royal Infirmary: Aitkin  SL, Allan B, Marinceu D, Masson E, 
Sathyapalan T, Sugunendran S, Walton C,Wakil A, Waqas S. Hunslet Health Centre: Muneer K, Khan. King's College Hospital: Amiel, SA, Hunt K F, Lee M, Nathan Y, Pernet A, 
Raeburn J, Sen Gupta P, Stothard B, Vitello S. Lagan Valley Hospital: Au S, Brennan U, Carr S, Harding J, Harper R, MacDonald P, McLaughlin D,  Moore L, Mulligan C, Whitehead 
H. Lancashire Teaching Hospital, Chorley Hospital: Rajbhandari S M, Whittaker J. Lancashire Teaching Hospital, Royal Preston Hospital: Rajbhandari S M, Whittaker J. 
Leicester General Hospital: Davies M, Gregory R, Jackson S, Kong M-F, Nisal K, Tarigopula G. Leicester Royal Infirmary: Htike ZZ. Leigh Infirmary: Fatima J, Pearce S. Lister 
Hospital: Barker L, O' Donnell L. Llandridod Wells: Powell P. London Medical (Private Medical Centre): Abraham  C, Abraham  R, Bowden J, Cavan D, Genovezos S, King L, 
Levy D, Lunken C, Oakley N, Press M, Spahiu E, Thomas S. Mid Yorkshire Hospitals NHS Trust (Pinderfield Hospital, Wakefield, West Yorkshire): D'Costa R, Kadis T, Maycock
J, Nagi D, Seddon L. Minerva Centre: Caunce K. Monklands Hospital: Sandeep T C, White A. Musgrove Park Hospital (Taunton & Somerset NHS Foundation Trust): Adams S, 
Andrews R, Close C, Douek I, Dunlop A, Lambert P, Thomas J, Watson J. New Cross Hospital Wolverhampton: Katreddy V, Khalid Y, Krishnasamy S, Nayak A U, Singh B M. 
Newham University Hospital: Balakumar Y, Gelding S, Menon R, Rayanagoudar G. NHS Tayside (Ninewells Hospital/Perth Royal Infirmary): Brennan G, Connagher A, Dutton A, 
George P, Leese G, Mackie A, Malcom E,  McCrimmon R, Morris, Pearson E. Northumbria Diabetes Service: Strey C. Norvic Family Practice (SWBH),Victoria Health Centre: 
Baker O, Ely C, Pathan H, Orpington  Hospital: Allinson R, Casiglia D, Danby T, Fisher N, Hussey S, Lovie K, Lovegrove-Saville L, Mackay F. Pendyffryn Medical Group, 
Prestatyn (GP Practice): Morrison C L. Pennine Acute Hospitals Trust: Adams L, Aherne D, Ahmad M, Allen G, Anderson K, Asam M, Atherton L, Balmuri M, Bennion J, Benton M, 
Berry M J, Bhatnagar D, Bood A, Broude H, Byrom J, Cheer K, Dang C, Emsley C, Farook S, Fletcher M, Flight W, Garg R, Hafeez K, Hall D, Higham C, Holland K, Hunsdale D, 
Jagadhish, Jani M, Jennings R, Jostel A, Joyce P, Kalavalapalli S, Khan S, Khurana R, Kouta S, Kumar S, Lea S, Lewthwaite P, MacDonald L, Malik I, Mawdsley J, Marsden S, 
McAllister G,  Meredith K, Meth-Cohn D, Mishra B, Moore J, Mustafa A, Narasimhan S, Naray S T K, Nazir K, Norris A, Nune A, Picton M, Prakash P K, Prouten J, Rathur H, Roberts 
K, Rothwell N, Rowles S, S Rashid S, Savage M, Shah S, Shingler W, Smith G, Smith K V, Smithurst H, S-Samavi M, Stott R, Sudagani J, Suliman M, Tarpey S, Taylor A, Taylor E, 
Weaver A, West A, Wild J, Wiles P. Pilgrim Hospital: Htwe N, Jacob K. Pontefract General Infirmary: Bissell J, Howell J, White C. QE 2 Hospital, Welwyn Garden City: Ali S, 
Chirayath H, Darzy K, Ford M, George S, Kaplan F, Lecamwasam V, Perera S, Qureshi S A, Scott R, Htay T, Winocour P, Wyman D, Zalin B. Queens Romford:  Khan K, Nkonge F. 
Roebuck House (Surgery 1): Dicker C, Rowan J, White T. Rotherham General Hospital: Franke B, Muzulu S, Salam S. Royal Blackburn Hospital: Demssie Y, Glew M, Jones G, 
Jostel, A, Littley M, Mishra M, Prouten J, Ramtoola S, Wilkinson R. Royal Devon and Exeter Hospital: Aziz A, Babiker T, Brooks A, Lockett H. Royal Gwent Hospital: DaCruz T, 
Kamath C, Obuobie K. Royal Infirmary of Edinburgh: Inkster B, McLaren J, Zammitt N. Royal Sussex County Hospital, Brighton: Burberry A. Royal United Hospital Bath: Allen 
K, Higgs E, Naik S, Robinson A, Ward A. Royal Victoria Hospital Belfast: Cooke B, Hunter S, McCance D, McErlean U. Sandwell General Hospital (SWBH): Bhanderi S, Davies P, 
Matthews J, Rock K, Sen Gupta P, Thong K Y. Sedlescombe House Surgery St. Leonards-on-Sea: Cooper S, Joyce  L, Kaliniecki J. Singleton Hospital, Swansea: Sorensen M, 
Udiawar M. Smethwick Medical Centre (GP) (SWBH): Bhanderi S, Harrington J, Matthews J, Sen Gupta P. Southern General Hospital: Gallagher S, Hutchieson A, Kennon B, 
Kernohan A, Semple C, Struthers S. Southmead Hospital: Gaffar I. St Bartholomew's and The London NHS Trust: Coppack S, Gouveia C, Khan R, Waugh J. St Georges 
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ABCD nationwide exenatide and liraglutide audits

• Real-life data

– >13000 patients from

– >150 centres

– >500 contributors

• There had been (by 2019)

– 12 published papers

– 24 abstracts

– 13 oral presentations

http://www.diabetologists-abcd.org.uk/GLP1_Audits/PresentationsPostersAbstractsExenatide.htm

http://www.diabetologists-abcd.org.uk/GLP1_Audits/PresentationsPostersAbstractsLiraglutide.htm



What did we learn from these 
audits?



ABCD GLP1-RA audits v clinical trials

• The patients treated with GLP1-RAs in 
real clinical practice are much heavier 
and with much poorer glycaemic 
control than in clinical trials of these 
agents

• Nevertheless the agents have proven 
to be very effective

Ryder and Thong. In Hot topics in diabetes, 5th edition, Vora J, ed. Synergy, London, 2012: 49-61:

http://www.diabetologists-abcd.org.uk/GLP1_Audits/ABCD_Hot_Topics_2012.pdf 



Difference in HbA1c and weight responses – exenatide v 
liraglutide audits

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

• However, there was much less insulin 
and TZD discontinuation in the 
liraglutide audit

• Contributors may have learnt from the 
previous use of exenatide (2007-2009) 
to avoid over-reduction of diabetes 
treatment when initiating liraglutide
(2009-2011)

Ryder and Thong. In Hot topics in diabetes, 5th edition, Vora J, ed. Synergy, London, 2012: 49-61:

http://www.diabetologists-abcd.org.uk/GLP1_Audits/ABCD_Hot_Topics_2012.pdf 



Reality versus NICE guidelines

• Exenatide and liraglutide used outside NICE 
guidelines in substantial numbers of patients

• Proven effective in outside NICE guidelines

• In particular used with insulin (40% in the 
nationwide liraglutide audit) with good effect in 
many patients 

• The NICE 6 month weight loss (≥ 3% initial body 
weight) and HbA1c fall (≥ 1%) criteria are too 
restrictive by not taking into account the diversity 
of patients and their responses which can be much 
more one criterion than the other

Thong et al. Br J Diabetes Vasc Dis 2014; 14: 52-59



Off licence use with insulin

• Off licence exenatide with insulin safe and 
effective in real clinical practice

• Reduction in insulin dose frequently occurred

• Weight fell

• 1 in 6 patients came off insulin

Thong et al. Diabetes, Obesity and Metabolism 2011; 13(8): 703-710



An important safety issue uncovered

• Some clinicians attempted to stop insulin when starting 
exenatide in order to stay within guidelines 

• This led to harm to the patient in some instances 

• For example there are 11 reported cases of ketosis or 
diabetic ketoacidosis - 7 of these occurred to patients who 
stopped insulin at the time of exenatide initiation

• Analysis of audit data allowed us to recommend that when 
starting a GLP1-RA in an insulin-treated patient not to stop 
the insulin but rather to tail the insulin off during 
treatment if response to treatment allowed

Thong et al. Diabetes Res Clin Pract. 2011; 93(2): e87-e91



Pancreatitis

• Alarm raised (BMJ and Channel 4 Dispatches 
TV programme) in 2013 that incretin therapies 
might cause pancreatic damage

• We have been able to contribute by publishing 
data suggesting that in the ABCD audits there 
is no evidence of such a side effect:



Rates of acute pancreatitis in people with type 2 
diabetes

• Not on GLP-1 based therapy:

– between 5 and 56  per 10,000 person 
years

• ABCD nationwide exenatide audit 

– 12 per 10,000 person year

• ABCD nationwide liraglutide audit 

– 10.8  per 10,000 person years

http://www.diabetologists-abcd.org.uk/GLP1_Audits/pancreatitis_incidence_exenatide_audit.pdf



Rates of acute pancreatitis in people with type 2 
diabetes

• Rates of acute pancreatitis in the ABCD 
exenatide and liraglutide audits are at the low 
end of the rates expected for people with type 
2 diabetes in general.

AND

• 75% of the cases of acute pancreatitis in the 
ABCD exenatide and liraglutide audits had 
other causes for acute pancreatitis, in 
particular gall bladder disease

Ryder and Thong. Br J Diabetes Vasc Dis 2013; 13: 253-259



Otherwise unexplained pancreatitis – is it likely to 
be due to the GLP-1RA?

• ….it is worth remembering that many cases of 
acute pancreatitis are “idiopathic” ….

• ….hence exenatide or liraglutide may not be 
the actual cause even if no other cause is 
found

Ryder et al. Diabetic Medicine 2013; 30(12): 1510-1511



GLP1-RAs in professional drivers

• Many patients with a professional drivers 

licence who would lose their jobs if they 

went onto insulin, have been able to avoid 

insulin, and maintain similar glycaemic 

outcomes and keep their jobs by using 

exenatide or liraglutide

Thong et al. Diabetic Medicine 2012; 29(5): 690-692



Liraglutide in renal impairment

• Liraglutide was safe and effective 
among patients with moderate renal 
impairment, which was an exclusion 
for use at the time

Thong et al. Practical Diabetes 2013; 30(2): 71-76



Diabetes and NAFLD – impact on ALT

• Liraglutide can reduce ALT when it is 
elevated – ALT being an index of fat in 
the liver ….

Sen Gupta et al. Diabetes 2013; 62 (Suppl. 1): 1037P



Liraglutide with different insulin regimes

• Liraglutide was effective with all the 
common insulin regimes - i.e. with:

– Basal

– Basal bolus

– Biphasic

Sen Gupta et al.Diabetes 2014; 63 (Suppl. 1): 1023-P



Effectiveness in South Asians

• GLP1-RAs may be less effective at 
improving glycaemic control amongst 
non-insulin treated South Asians

Thong et al. Abstract Book, 22nd World Diabetes Congress, IDF, Melbourne, Australia, 2-6 December 2013



Liraglutide – predicting treatment response

• Long duration of diabetes 
and insulin use both predict 
reduced response

Thong et al. Br J Diabetes Vasc Dis 2015; 15(4): 169-172



Switching to liraglutide from BD exenatide or from DPP4 
inhibitor

• Improvements in HbA1c and weight 
are seen when switching from 
exenatide and DPP4 inhibitors to 
liraglutide

Ryder and Gough. Presentation at IDF Scientific Update Satellite Meeting, Dubai, December 6 2011

http://www.diabetologists-abcd.org.uk/liraglutide_audit/Shared%20Documents/IDF_Dubai2011_SUM.pdf



Influence of age and non-use of metformin on GI side 
effects with liraglutide

• Older age and non-metformin use 
were associated with more significant 
GISE leading to discontinuation of 
liraglutide treatment. 

• Reasons for these findings are unclear

Thong et al. Diabetes Res Clin Pract. 2015; 109: 124-129



Safety

• In some patients the nausea, 
vomiting or diarrhoea was so 
severe that they developed 
transient acute kidney injury

• There have been no other new 
safety issues uncovered

Ryder et al. Practical Diabetes International 2010; 27(8): 352-357



Conclusion

• We learned a lot from these audits

• Lets do some more audits!



ABCD nationwide and worldwide audit programme

• ABCD exenatide audit

• ABCD liraglutide audit

• ABCD exenatide QW audit

• ABCD dapagliflozin audit

• ABCD canagliflozin audit

• ABCD empagliflozin audit

• ABCD degludec audit

• ABCD IDegLira audit

• Endobarrier worldwide registry

• ABCD FreeStyle Libre audit

• ABCD semaglutide audit

• ABCD testosterone in men with type 2 diabetes audit
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ABCD nationwide dapagliflozin audit 

• Launched October 2014

• Findings so far …..



Year 1 Audit Overview – October 2015

Data Input Oct 2014 – Oct 2015

Centres 44

Contributors 129

Number of Patients 943

Age (years) 56.7±10.4

Sex [Males(%)] 55.9%

Duration of  diabetes (years)* 11.4 (6–16)

Baseline HbA1c (mmol/mol) 80.2±16.1

Baseline HbA1c(%) 9.5±1.5

BMI (kg/m²) 37.0±13.3

Baseline weight (kg) 103.3±22.7

Duration of  follow up (months)* 6.4 (0–12.3)

vs Combined Clinical 
Trials – Dapagliflozin

8.0

32.2

Reported as  mean±SD or median (IQR)*

Data presented at ABCD autumn meeting, November  2015



Reductions in HbA1c: RCT data vs. ABCD audit

1. Ferrannini E et al (2010) Diabetes Care 33: 2217–24; 2. Bailey CJ et al (2010) Lancet 375: 2223–33; 3. Strojek K et al (2011) Diabetes Obes Metab 13: 

928–38; 4. Matthaei S et al (2015) Diabetes Care 38: 365–72; 5. Jabbour SA et al (2014) Diabetes Care 37: 740–50; 6. Wilding JPH et al (2012) Ann Intern 

Med 156: 405–15
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Data presented at ABCD autumn meeting, November  2015



Weight loss: : RCT data vs. ABCD audit

1. Ferrannini E et al (2010) Diabetes Care 33: 2217–24; 2. Bailey CJ et al (2010) Lancet 375: 2223–33; 3. Strojek K et al (2011) Diabetes Obes Metab
13: 928–38; 4. Matthaei S et al (2015) Diabetes Care 38: 365–72; 5. Jabbour SA et al (2014) Diabetes Care 37: 740–50; 6. Wilding JPH et al (2012) 
Ann Intern Med 156: 405–15;
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ALT response to dapagliflozin
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1.2 ± 0.5, p=0.978

–4.4 ± 0.7, p<0.001

–18.2 ± 2.2, p<0.001

Data presented at DUK annual professional conference, Glasgow, March 2016



Dapagliflozin – improvements sustained

Data presented at ADA meeting, New Orleans, June 2016



Data presented at ADA meeting, New Orleans, June 2016



Data presented at ADA meeting, New Orleans, June 2016 Thong KY et al. Br J Diabetes Vasc Dis 2015; 15(4): 169–172

ABCD dapagliflozin audit ABCD liraglutide audit



Similar results between the ABCD 
canagliflozin and dapagliflozin* audits

*Dapagliflozin audit data presented at ADA meeting, New Orleans, June 2016



Effect of dapagliflozin on HbA1c and weight after its addition to various 
combinations of other diabetes medications: ABCD nationwide 
dapagliflozin audit*  
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* EASD 2016 Poster Presentation: M. Yadagiri, P. Sen Gupta, R.E.J. Ryder et al on 
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Data presented at ADA meeting, San Diego, June 2017



Data presented at ADA meeting, San Diego, June 2017



ABCD nationwide canagliflozin audit 

• Launched January 2016

• Findings so far …..



ABCD nationwide canagliflozin audit - findings so far  1

By first return to clinic at median 14 weeks after starting canagliflozin
• Mean HbA1c fell by 0.8% from 9.1% to 8.3%
• Mean weight fell by 2.6 kg from 100.4 kg to 97.8 kg
• Significant falls in BMI, systolic blood pressure and alanine aminotransferase

EASD 2017 Poster Presentation: M. Yadagiri et al, on behalf of  all ABCD nationwide canagliflozin audit contributors



ABCD nationwide canagliflozin audit - findings so far 2 

Between first return to clinic and second return to clinic continued significant falls in: 
• HbA1c
• Weight 
• Systolic blood pressure
• Alanine aminotransferase 

EASD 2018 Poster Presentation: A. Puttanna et al, on behalf of  all ABCD nationwide canagliflozin audit 
contributors



ABCD nationwide canagliflozin audit - findings so far 2 

Between first return to clinic and second return to clinic continued significant falls in:
• HbA1c
• Weight 
• Systolic blood pressure
• Alanine aminotransferase 

EASD 2018 Poster Presentation: A. Puttanna et al, on behalf of  all ABCD nationwide canagliflozin audit 
contributors



ABCD nationwide canagliflozin audit - findings so far 2 

Between first return to clinic and second return to clinic continued significant falls in:
• HbA1c
• Weight 
• Systolic blood pressure
• Alanine aminotransferase 

EASD 2018 Poster Presentation: A. Puttanna et al, on behalf of  all ABCD nationwide canagliflozin audit 
contributors



ABCD nationwide canagliflozin audit - findings so far 3 

Similar falls in HbA1c when canagliflozin added to: 
• One other OHA
• Two other OHAs
• Three other OHAs
• Slightly less when added to insulin+/- OHA

DUK 2019 Oral and Poster Presentation: A. Puttanna et al, on behalf of  all ABCD nationwide canagliflozin audit 
contributors



Change in HbA1c at median (IQR) 4.1 (3-6.1) months after starting 
canagliflozin, stratified by duration of diabetes



Similar results between the ABCD 
canagliflozin and dapagliflozin* audits

*Dapagliflozin audit data presented at ADA meeting, New Orleans, June 2016



ABCD nationwide Empagliflozin audit 

• Launched April 2017

• Findings so far …..



ABCD nationwide empagliflozin audit - findings so far  1

By first return to clinic after starting empagliflozin
• Mean HbA1c fell by 1.35% from 9.41% to 8.06%
• Mean weight fell by 3.6 kg from 99.6 kg to 96.0 kg

ADA 2019 Poster Presentation: KY. Thong et al, on behalf of  all ABCD nationwide empagliflozin audit contributors



ABCD nationwide empagliflozin audit - findings so far  2

• The higher baseline HbA1c or weight achieve greater the reduction of HbA1c or weight
• Better renal function predicts better HbA1c improvement, but not greater weight loss

ADA 2019 Poster Presentation: KY. Thong et al, on behalf of  all ABCD nationwide empagliflozin audit contributors



ABCD nationwide and worldwide audit programme

• ABCD exenatide audit

• ABCD liraglutideaudit

• ABCD exenatide QW audit

• ABCD dapagliflozin audit

• ABCD canagliflozin audit

• ABCD empagliflozin audit

• ABCD degludec audit

• ABCD IDegLira audit

• Endobarrier worldwide registry

• ABCD FreeStyle Libre audit

• ABCD semaglutide audit

• ABCD testosterone in men with type 2 diabetes audit



ABCD nationwide degludec audit – findings so far

http://www.diabetologists-abcd.org.uk/Degludec/Degludec_Audit.htm



Degludec audit - reasons for switching to degludec

from another basal insulin

Screenshot from the ABCD degludec nationwide audit on-line form



Effect of insulin degludec on hypoglycaemia

Data presented at EASD meeting, Lisbon, September 2017

Change in frequency of hypoglycaemia where reason for switching to insulin 

degludec was hypoglycaemia
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Effect of insulin degludec on hypoglycaemia

Data presented at EASD meeting, Lisbon, September 2017
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degludec was hypoglycaemia



Effect of insulin degludec on HbA1c

Data presented at EASD meeting, Lisbon, September 2017

Change in HbA1c (mmol/mol) after switching to insulin degludec from another 

basal insulin 



Effect of insulin degludec on HbA1c

Data presented at EASD meeting, Lisbon, September 2017

Change in HbA1c (mmol/mol) after switching to insulin degludec from another 

basal insulin 



Effect of insulin degludec on weight

Data presented at EASD meeting, Lisbon, September 2017

Change in weight (kg) after switching to insulin degludec from another basal 

insulin 



Effect of insulin degludec on weight
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Effect of insulin degludec on weight

Data presented at EASD meeting, Lisbon, September 2017
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Treat to Target – IDegLira Vs Glargine



Treat to Target – IDegLira Vs Glargine



ABCD nationwide and worldwide audit programme
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Endobarrier – implantable duodenal-jejunal liner

Nitinol

Anchor
Fluoropolymer

wall

• 60 cm impermeable 

sleeve

• Minimally invasive
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Endobarrier – implantable duodenal-jejunal liner

Nitinol

Anchor
Fluoropolymer

wall

Roux-en-Y 

gastric 

bypass 

surgery

• 60 cm impermeable 

sleeve

• Minimally invasive





EASD 2019 Poster Presentation: K. Laubner et al, 



EASD 2019 Poster Presentation: K. Laubner et al, 



HbA1c (%) n Baseline At removal Difference P value

All HbA1c 501 8.2±1.8 7.0±1.2 1.2±1.4 <0.001

≥ 7 377 8.9±1.5 to 7.4±1.1 1.6±1.5 <0.001

≥ 8 262 9.6±1.4 7.6±1.1 1.9  ±1.5 <0.001

≥ 9 143 10.5±1.2 7.8±1.2 2.7±1.5 <0.001

≥ 10 86 11.2±1.0 7.9±1.3 3.3±1.5 <0.001

Table 1. Impact of EndoBarrier on HbA1c depending on baseline HbA1c. 
Conclusion – the higher the baseline HbA1c the greater the impact. Values are mean±SD 
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Hepatic abscess rate 3.5%

March 2015



Serous Adverse Event n %

Early removal because of GI bleed 22 2.5

Liver abscess (early removal = 7/10; found at time of routine explant = 3/10) 10 1.1

Early removal because of pancreatitis 2 0.2

Early removal because of cholecystitis 1 0.1

Abdominal abscess due to small perforation of bowel in relation to Endobarrier 1 0.1

Liver abscess after prolonged implant (nearly 2 years EndoBarrier treatment; lost 37 kg) 1 0.1

Total 37 4.2

Less serious adverse event n %

Early removal because of GI symptoms 33 3.8

Precautionary hospitalisation because of transient GI symptoms - removal not required 31 3.6

Early removal because of GI symptoms - EndoBarrier had migrated 18 2.1

Early removal because of liner obstruction 7 0.8

Minor GI bleeding. EndoBarrier not removed 5 0.6

Precautionary hospitalisation because of transient GI problems at time of removal 4 0.5

Hospitalisation because difficult removal - needed two attempts 3 0.3

Transient obstruction of device cleared at endoscopy - device not removed 3 0.3

Precautionary  early removal because of asymptomatic EndoBarrier migration 1 0.1

Total 105 12.5

Table 1: Serious adverse events in 871 EndoBarrier treated patients (GI = gastrointestinal). 



Serous Adverse Event n %

Early removal because of GI bleed 22 2.5

Liver abscess (early removal = 7/10; found at time of routine explant = 3/10) 10 1.1

Early removal because of pancreatitis 2 0.2

Early removal because of cholecystitis 1 0.1

Abdominal abscess due to small perforation of bowel in relation to Endobarrier 1 0.1

Liver abscess after prolonged implant (nearly 2 years EndoBarrier treatment; lost 37 kg) 1 0.1

Total 37 4.2

Less serious adverse event n %

Early removal because of GI symptoms 33 3.8

Precautionary hospitalisation because of transient GI symptoms - removal not required 31 3.6

Early removal because of GI symptoms - EndoBarrier had migrated 18 2.1

Early removal because of liner obstruction 7 0.8

Minor GI bleeding. EndoBarrier not removed 5 0.6

Precautionary hospitalisation because of transient GI problems at time of removal 4 0.5

Hospitalisation because difficult removal - needed two attempts 3 0.3

Transient obstruction of device cleared at endoscopy - device not removed 3 0.3

Precautionary  early removal because of asymptomatic EndoBarrier migration 1 0.1

Total 105 12.5

Table 1: Serious adverse events in 871 EndoBarrier treated patients (GI = gastrointestinal). 
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ABCD nationwide and worldwide audit programme

• ABCD exenatide audit

• ABCD liraglutideaudit

• ABCD exenatide QW audit

• ABCD dapagliflozin audit

• ABCD canagliflozin audit

• ABCD empagliflozin audit

• ABCD degludec audit

• ABCD IDegLira audit

• Endobarrier worldwide registry

• ABCD FreeStyle Libre audit

• ABCD semaglutide audit

• ABCD testosterone in men with type 2 diabetes audit



ABCD FreeStyle Libre Audit



ABCD FreeStyle Libre Audit

The ABCD FSL Audit aims to explore 

the impact of the FSL on:

• HbA1c

• Hypoglycaemia awareness 

• Resource utilisation: hospital 

admissions 

• User satisfaction

• Diabetes related distress

• Discontinuation rate and causes



ABCD FreeStyle Libre Audit

• As of May 29, 2019 there are 296 users registered to the 

audit at 156 sites in 114 centres contributing data on 6644

patients.



ABCD FreeStyle Libre Audit

• Hypoglycaemia

– Mean GOLD score reduced from 2.85 to 2.46 (P<0.0001)

– FSL use was associated with reversal of impaired awareness of hypoglycaemia (IAH): 

– 33% had IAH at baseline; 23% at follow up

– Hypoglycaemia related admissions reduced from 2.71% to 0.5%

– 79% (966/1234) reported that with use of FSL they were able to reduce the proportion of 

time in hypoglycaemia

– 31% (372/1200) reported a reduced rate of hypoglycaemia

– 39% (380/968) reported reduced nocturnal hypoglycaemia



ABCD FreeStyle Libre Audit

• Diabetes Distress

– Diabetes Distress Scores improved from 3 (2-4) at baseline to 2 (1-3) at follow-up 

P<0.0001

• HbA1c

– Change in HbA1c: -0.6% (6 mmol/mol) (P<0.0001)

The audit continues in particular to gather longer term results



ABCD nationwide and worldwide audit programme

• ABCD exenatide audit

• ABCD liraglutideaudit

• ABCD exenatide QW audit

• ABCD dapagliflozin audit

• ABCD canagliflozin audit

• ABCD empagliflozin audit

• ABCD degludec audit

• ABCD IDegLira audit

• Endobarrier worldwide registry

• ABCD FreeStyle Libre audit

• ABCD semaglutide audit

• ABCD testosterone in men with type 2 diabetes audit



ABCD NATIONWIDE AUDIT OF 
TESTOSTERONE DEFICIENCY IN MEN 

WITH TYPE 2 DIABETES

Questionnaire developed – audit tool being built

Lead – Professor Hugh Jones, Barnsley



TESTOSTERONE DEFICIENCY IN MEN WITH TYPE 2 
DIABETES

• Asking about erectile dysfunction should be part of routine 
annual review in all men with diabetes

• If present should measure testosterone and, if low, repeat with 
SHBG, LH, FSH



TESTOSTERONE DEFICIENCY IN MEN WITH TYPE 2 
DIABETES

• High prevalence - 40% of men with type 2 diabetes have 
symptomatic testosterone deficiency

• Testosterone deficiency is associated with an adverse effect on 
cardiovascular risk factors, osteoporosis, reduced muscular 
strength (including frailty), anaemia and psychological well-being

• Testosterone deficiency is also associated with an increased 
mortality in type 2 diabetes and independently in cardiovascular 
disease

• Testosterone replacement has been shown to improve insulin 
resistance, lower HbA1c and cholesterol as well as reduce body 
weight and mortality



New ABCD audit imminent



PURPOSE OF THE AUDIT - 1

Testosterone replacement therapy is being used more commonly in men with 
hypogonadism and T2D

• TO DETERMINE THE CLINICAL BENEFITS OF TESTOSTERONE REPLACEMENT 
THERAPY
Effect on symptoms of testosterone deficiency 

(a) Sexual  (b) Physical (c) Psychological

Glycaemic control, Lipid profile, body weight and change in 
diabetes medication.

Effect of Testosterone therapy on Diabetes Distress

and to assess normalisation of testosterone levels on treatment



PURPOSE OF THE AUDIT - 2

• TO DETERMINE THE SAFETY OF TESTOSTERONE REPLACEMENT 
THERAPY

– To determine how frequently hypoglycaemia is reported after 
initiation of testosterone therapy

– Secondary polycythaemia – haematocrit >0.54

– Cardiovascular events

– Rate and cause of hospitalisation



An audit that is not yet on the list



ABCD Nationwide Audit of Open 
Artificial Pancreas Systems

ABCD research fellow – Dr Tom Crabtree

Dr Emma Wilmot lead - Derby



Please be active in the current ABCD audits

Especially:

• FreeStyle Libre

• Semaglutide

• Testosterone – when it 

starts

• Open APS – start making 

a note of your patients 

ready to contact them –

they are very enthusiastic 

and want to help!

https://abcd.care/abcd-audits-n3

http://www.diabetologists-abcd.org.uk/n3/n3.htm
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Using insulin in type 2 diabetes

(HbA1c down but weight up)

Heine RJ, et al. Ann Intern Med. 2005;143:559-569.

file:///E:/Exenatide MASTER/References/heine_slides 36-41.pdf


ABCD nationwide and worldwide audit programme

• ABCD exenatide audit

• ABCD liraglutide audit

• ABCD exenatide QW audit

• ABCD dapagliflozin audit

• ABCD canagliflozin audit

• ABCD empagliflozin audit

• ABCD degludec audit

• ABCD IDegLira audit

• Endobarrier worldwide registry

• ABCD FreeStyle Libre audit

• ABCD semaglutide audit

• ABCD testosterone in men with type 2 diabetes audit



ABCD nationwide and worldwide audit programme

• ABCD exenatide audit

• ABCD liraglutideaudit

• ABCD exenatide QW audit

• ABCD dapagliflozin audit

• ABCD canagliflozin audit

• ABCD empagliflozin audit

• ABCD degludec audit

• ABCD IDegLira audit

• Endobarrier worldwide registry

• ABCD FreeStyle Libre audit

• ABCD semaglutide audit

• ABCD testosterone in men with type 2 diabetes audit

GLP-1 receptor agonists



ABCD nationwide and worldwide audit programme

• ABCD exenatide audit

• ABCD liraglutideaudit

• ABCD exenatide QW audit

• ABCD dapagliflozin audit

• ABCD canagliflozin audit

• ABCD empagliflozin audit

• ABCD degludec audit

• ABCD IDegLira audit

• Endobarrier worldwide registry

• ABCD FreeStyle Libre audit

• ABCD semaglutide audit

• ABCD testosterone in men with type 2 diabetes audit



ABCD Nationwide Semaglutide Audit

Dr  Bob Ryder
ABCD-DPC, London
October 29, 2019



• Semaglutide now accepted onto most 
formularies and can be readily prescribed

• Semaglutide is considerably more effective at 
reducing HbA1c and Weight than other GLP1-
receptor agonists. It is the same price or 
cheaper

Semaglutide



Previous ABCD GLP1 RA Nationwide Audits

• Combined trials v real world
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Baseline HbA1c (%):

n= 128 130 129 409 409 407 404 405 301 299 300 299 362 360 360 132 131 133

*p<0.0001 vs. comparator. IGlar, insulin glargine; OAD, oral antidiabetic drug; OW, once weekly
1. Sorli et al. Lancet Diabetes Endocrinol 2017;5:251–60; 2. Ahrén et al. Lancet Diabetes Endocrinol 2017;5:341–54; 3. Ahmann et al. Diabetes Care 2018;41:258–66; 4. Pratley et al. Lancet 
Diabetes Endocrinol 2018;6:275–86; 5. Aroda et al. Lancet Diabetes Endocrinol 2017;5:355–66; 6. Rodbard et al. J Clin Endocrinol Metab 2018;103:2291–301

Monotherapy Add-on to OAD Vs./add-on to basal insulin

SUSTAIN 11 SUSTAIN 22 SUSTAIN 33 SUSTAIN 74 SUSTAIN 45 SUSTAIN 56

8.1 8.1 8.3 8.2 8.2 8.4

Semaglutide 0.5 mg         Semaglutide 1.0 mg        Placebo                       Sitagliptin 100 mg

Exenatide OW 2.0 mg       Dulaglutide 0.75 mg        Dulaglutide 1.5 mg       IGlar
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n= 128 130 129 409 409 407 404 405 301 299 300 299 362 360 360 132 131 133

*p<0.0001 vs. comparator. IGlar, insulin glargine; OAD, oral antidiabetic drug; OW, once weekly
1. Sorli et al. Lancet Diabetes Endocrinol 2017;5:251–60; 2. Ahrén et al. Lancet Diabetes Endocrinol 2017;5:341–54; 3. Ahmann et al. Diabetes Care 2018;41:258–66; 4. Pratley et al. Lancet 
Diabetes Endocrinol 2018;6:275–86; 5. Aroda et al. Lancet Diabetes Endocrinol 2017;5:355–66; 6. Rodbard et al. J Clin Endocrinol Metab 2018;103:2291–301

Monotherapy Add-on to OAD Vs./add-on to basal insulin

SUSTAIN 11 SUSTAIN 22 SUSTAIN 33 SUSTAIN 74 SUSTAIN 45 SUSTAIN 56

8.1 8.1 8.3 8.2 8.2 8.4

Semaglutide 0.5 mg         Semaglutide 1.0 mg        Placebo                       Sitagliptin 100 mg

Exenatide OW 2.0 mg       Dulaglutide 0.75 mg        Dulaglutide 1.5 mg       IGlar



ABCD liraglutide audit – the higher the 
baseline HbA1c the bigger the fall

Thong KY et al. Br J Diabetes Vasc Dis 2014; 14: 52-59
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Baseline HbA1c (%):

n= 128 130 129 409 409 407 404 405 301 299 300 299 362 360 360 132 131 133

*p<0.0001 vs. comparator. IGlar, insulin glargine; OAD, oral antidiabetic drug; OW, once weekly
1. Sorli et al. Lancet Diabetes Endocrinol 2017;5:251–60; 2. Ahrén et al. Lancet Diabetes Endocrinol 2017;5:341–54; 3. Ahmann et al. Diabetes Care 2018;41:258–66; 4. Pratley et al. Lancet 
Diabetes Endocrinol 2018;6:275–86; 5. Aroda et al. Lancet Diabetes Endocrinol 2017;5:355–66; 6. Rodbard et al. J Clin Endocrinol Metab 2018;103:2291–301

Monotherapy Add-on to OAD Vs./add-on to basal insulin

SUSTAIN 11 SUSTAIN 22 SUSTAIN 33 SUSTAIN 74 SUSTAIN 45 SUSTAIN 56

8.1 8.1 8.3 8.2 8.2 8.4

Semaglutide 0.5 mg         Semaglutide 1.0 mg        Placebo                       Sitagliptin 100 mg

Exenatide OW 2.0 mg       Dulaglutide 0.75 mg        Dulaglutide 1.5 mg       IGlar

Fall in HbA1c of 1.65% from baseline of 
8.2% in the clinical trials
• Will the fall be more from higher 

HbA1c in the real world?
• How much greater will it be?
• The audit will tell us!



Switching to semaglutide from 
another GLP-1RA
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*p<0.0001 vs. comparator. IGlar, insulin glargine; OAD, oral antidiabetic drug; OW, once weekly
1. Sorli et al. Lancet Diabetes Endocrinol 2017;5:251–60; 2. Ahrén et al. Lancet Diabetes Endocrinol 2017;5:341–54; 3. Ahmann et al. Diabetes Care 2018;41:258–66; 4. Pratley et al. Lancet 
Diabetes Endocrinol 2018;6:275–86; 5. Aroda et al. Lancet Diabetes Endocrinol 2017;5:355–66; 6. Rodbard et al. J Clin Endocrinol Metab 2018;103:2291–301

Monotherapy Add-on to OAD Vs./add-on to basal insulin

SUSTAIN 11 SUSTAIN 22 SUSTAIN 33 SUSTAIN 74 SUSTAIN 45 SUSTAIN 56

8.1 8.1 8.3 8.2 8.2 8.4

Semaglutide 0.5 mg         Semaglutide 1.0 mg        Placebo                       Sitagliptin 100 mg

Exenatide OW 2.0 mg       Dulaglutide 0.75 mg        Dulaglutide 1.5 mg       IGlar
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Baseline HbA1c (%):
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*p<0.0001 vs. comparator. IGlar, insulin glargine; OAD, oral antidiabetic drug; OW, once weekly
1. Sorli et al. Lancet Diabetes Endocrinol 2017;5:251–60; 2. Ahrén et al. Lancet Diabetes Endocrinol 2017;5:341–54; 3. Ahmann et al. Diabetes Care 2018;41:258–66; 4. Pratley et al. Lancet 
Diabetes Endocrinol 2018;6:275–86; 5. Aroda et al. Lancet Diabetes Endocrinol 2017;5:355–66; 6. Rodbard et al. J Clin Endocrinol Metab 2018;103:2291–301

Monotherapy Add-on to OAD Vs./add-on to basal insulin

SUSTAIN 11 SUSTAIN 22 SUSTAIN 33 SUSTAIN 74 SUSTAIN 45 SUSTAIN 56

8.1 8.1 8.3 8.2 8.2 8.4

Semaglutide 0.5 mg         Semaglutide 1.0 mg        Placebo                       Sitagliptin 100 mg

Exenatide OW 2.0 mg       Dulaglutide 0.75 mg        Dulaglutide 1.5 mg       IGlar

If we switch from 
Exenatide QW 2mg to 
Semaglutide 1mg, will 
we get an extra 0.6% 
reduction in HbA1c?
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Baseline HbA1c (%):
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*p<0.0001 vs. comparator. IGlar, insulin glargine; OAD, oral antidiabetic drug; OW, once weekly
1. Sorli et al. Lancet Diabetes Endocrinol 2017;5:251–60; 2. Ahrén et al. Lancet Diabetes Endocrinol 2017;5:341–54; 3. Ahmann et al. Diabetes Care 2018;41:258–66; 4. Pratley et al. Lancet 
Diabetes Endocrinol 2018;6:275–86; 5. Aroda et al. Lancet Diabetes Endocrinol 2017;5:355–66; 6. Rodbard et al. J Clin Endocrinol Metab 2018;103:2291–301

Monotherapy Add-on to OAD Vs./add-on to basal insulin

SUSTAIN 11 SUSTAIN 22 SUSTAIN 33 SUSTAIN 74 SUSTAIN 45 SUSTAIN 56

8.1 8.1 8.3 8.2 8.2 8.4

Semaglutide 0.5 mg         Semaglutide 1.0 mg        Placebo                       Sitagliptin 100 mg

Exenatide OW 2.0 mg       Dulaglutide 0.75 mg        Dulaglutide 1.5 mg       IGlar

If we switch from 
Dulaglutide 1.5mg to 
Semaglutide 1mg, will 
we get an extra 0.4% 
reduction in HbA1c?
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Baseline HbA1c (%):

n= 128 130 129 409 409 407 404 405 301 299 300 299 362 360 360 132 131 133

*p<0.0001 vs. comparator. IGlar, insulin glargine; OAD, oral antidiabetic drug; OW, once weekly
1. Sorli et al. Lancet Diabetes Endocrinol 2017;5:251–60; 2. Ahrén et al. Lancet Diabetes Endocrinol 2017;5:341–54; 3. Ahmann et al. Diabetes Care 2018;41:258–66; 4. Pratley et al. Lancet 
Diabetes Endocrinol 2018;6:275–86; 5. Aroda et al. Lancet Diabetes Endocrinol 2017;5:355–66; 6. Rodbard et al. J Clin Endocrinol Metab 2018;103:2291–301

Monotherapy Add-on to OAD Vs./add-on to basal insulin

SUSTAIN 11 SUSTAIN 22 SUSTAIN 33 SUSTAIN 74 SUSTAIN 45 SUSTAIN 56

8.1 8.1 8.3 8.2 8.2 8.4

Semaglutide 0.5 mg         Semaglutide 1.0 mg        Placebo                       Sitagliptin 100 mg

Exenatide OW 2.0 mg       Dulaglutide 0.75 mg        Dulaglutide 1.5 mg       IGlar

If we switch from 
Dulaglutide 1.5mg to 
Semaglutide 1mg, will 
we get an extra 0.4% 
reduction in HbA1c?

It’s complicated:
This patient with 
HbA1c fall of 1.4% 
from 8.2% has HbA1c 
of 6.8% - so you are 
not going to switch
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*p<0.0001 vs. comparator. IGlar, insulin glargine; OAD, oral antidiabetic drug; OW, once weekly
1. Sorli et al. Lancet Diabetes Endocrinol 2017;5:251–60; 2. Ahrén et al. Lancet Diabetes Endocrinol 2017;5:341–54; 3. Ahmann et al. Diabetes Care 2018;41:258–66; 4. Pratley et al. Lancet 
Diabetes Endocrinol 2018;6:275–86; 5. Aroda et al. Lancet Diabetes Endocrinol 2017;5:355–66; 6. Rodbard et al. J Clin Endocrinol Metab 2018;103:2291–301

Monotherapy Add-on to OAD Vs./add-on to basal insulin

SUSTAIN 11 SUSTAIN 22 SUSTAIN 33 SUSTAIN 74 SUSTAIN 45 SUSTAIN 56

8.1 8.1 8.3 8.2 8.2 8.4

Semaglutide 0.5 mg         Semaglutide 1.0 mg        Placebo                       Sitagliptin 100 mg

Exenatide OW 2.0 mg       Dulaglutide 0.75 mg        Dulaglutide 1.5 mg       IGlar

Which patient on another GLP-1RA might 
you switch to Semaglutide:
• HbA1c still high despite other GLP-1RA 
• Will the HbA1c fall then be much more 

from the switch – or not?
• The audit will tell us!



Duration of diabetes



ABCD liraglutide audit - HbA1c changes according to 
duration of diabetes

Thong KY et al. Br J Diabetes Vasc Dis 2015; 15(4): 169–172
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Differences in glycaemic control by baseline diabetes 
duration
SUSTAIN 1–5 and 7
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Data presented are estimated change from baseline to week 30 or week 40 based on a meta-analysis of data from the six trials. n, number of subjects in the full analysis set
Adapted from: Rosenstock et al. Diabetes 2018; 67(Suppl. 1):A287 (abstract and poster 1081-P)
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Differences in glycaemic control by baseline diabetes 
duration
SUSTAIN 1–5 and 7
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Differences in glycaemic control by baseline diabetes 
duration
SUSTAIN 1–5 and 7
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Fall from much higher baseline 
in audit compared to trial
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Differences in glycaemic control by baseline diabetes 
duration
SUSTAIN 1–5 and 7
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What will ABCD 
semaglutide audit 
show with regard to 
duration of 
diabetes?



What about weight?
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CHANGE FROM BASELINE IN BODY WEIGHT

Body weight in SUSTAIN 1–5 and 7
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*p<0.0001 vs. comparator. Change from baseline in BW was a secondary endpoint. BW, body weight; IGlar, insulin glargine; OAD, oral antidiabetic drug; OW, once weekly
1. Sorli et al. Lancet Diabetes Endocrinol 2017;5:251–60; 2. Ahrén et al. Lancet Diabetes Endocrinol 2017;5:341–54; 3. Ahmann et al. Diabetes Care 2018;41:258–66; 4. Pratley et al. Lancet 
Diabetes Endocrinol 2018;6:275–86; 5. Aroda et al. Lancet Diabetes Endocrinol 2017;5:355–66; 6. Rodbard et al. J Clin Endocrinol Metab 2018;103:2291–301
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Exenatide OW 2.0 mg       Dulaglutide 0.75 mg        Dulaglutide 1.5 mg       IGlar
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CHANGE FROM BASELINE IN BODY WEIGHT

Body weight in SUSTAIN 1–5 and 7
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91.9 89.5 95.8 95.2 93.5 91.7

Monotherapy Add-on to OAD Vs./add-on to basal insulin

SUSTAIN 11 SUSTAIN 22 SUSTAIN 33 SUSTAIN 74 SUSTAIN 45 SUSTAIN 56

Semaglutide 0.5 mg         Semaglutide 1.0 mg        Placebo                       Sitagliptin 100 mg

Exenatide OW 2.0 mg       Dulaglutide 0.75 mg        Dulaglutide 1.5 mg       IGlar

All comments about what we 
might find from ABCD audit re 
HbA1c also apply to weight –
indeed even more so – what 
weight loss might we see in the 
much more obese patients we 
see in our clinics?



Losing weight AND HbA1c





KY Thong et al. Br J Diabetes 2014; 14: 52-59 

Patients improving weight AND HbA1c in previous 
audits





Changes in HbA1c vs body weight by baseline                    diabetes duration

Data presented are based on observed on-treatment without rescue medication data, with MMRM predictions for missing HbA1c and body weight values, from the six trials. 
MMRM, Mixed Model Repeat Measurements.
Rosenstock J et al. Presented at the 78th Scientific Sessions of the American Diabetes Association, 22–26 June, 2018, Orlando, Florida, USA: Poster Presentation 1081-P.

-25

-15

-5

5

15

25

-25

-15

-5

5

15

25

-6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6

≤5 years

R
e
la

ti
v
e
 c

h
a
n

g
e
 i

n
 b

o
d

y
 w

e
ig

h
t 

fr
o

m
 b

a
s
e
li
n

e
 (

%
)

Change in HbA1c from baseline (%-point)

>10 years>5 to ≤10 years

15%

79% 3%

13%

2%83%

11% 1%

2%86%

7% 1%

2%89%

7% 0%

2%88%

1% 2%

Diabetes duration at baseline

14%

79% 7%

1%

Semaglutide 0.5 mg

Semaglutide 1.0 mg

National GLP-1 advisory board



Changes in HbA1c vs body weight by baseline                    diabetes duration

Data presented are based on observed on-treatment without rescue medication data, with MMRM predictions for missing HbA1c and body weight values, from the six trials. 
MMRM, Mixed Model Repeat Measurements.
Rosenstock J et al. Presented at the 78th Scientific Sessions of the American Diabetes Association, 22–26 June, 2018, Orlando, Florida, USA: Poster Presentation 1081-P.
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What percentage will 
lose both weight and 
HbA1c in the 
semaglutide audit?



ABCD  Nationwide Semaglutide Audit

• As you start to use semaglutide 
please enter ALL your patients into 
the nationwide audit

• The audit tool allows you easily to 
analyse your own data – good audit 
exercise for SpR, CMT or medical 
student

• All contributors listed in publications 
– top contributors co-authors

http://www.diabetologists-abcd.org.uk/GLP1_Audits/Semaglutide_Audit.htm

http://www.diabetologists-abcd.org.uk/GLP1_Audits/Semaglutide_Audit.htm

