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Liver disease in diabetes

 Non-alcoholic fatty liver disease (NAFLD):

— prevalent (42.6%) in diabetes?

— Can progress: non-alcoholic steatohepatitis (NASH), cirrhosis
* Diagnosis:

— clinical features, imaging, liver enzymes, biopsy

— Non-invasive scores e.g. NAFLD fibrosis, APRI, BARD, FIB-4

— Alanine aminotransferase (ALT) may be a surrogate
biomarker of liver injury

1. Williamson RM et al. Diabetes Care 2011. 34: 1139-1144.



ABCD Nationwide Liraglutide Audit

e |nitiative launched Autumn 2009, UK

e The Audit remains ongoing:
— collects data on real clinical use of Liraglutide

— demographics, medications, side effects, weight, HbAlc

— blood tests include ALT



Audit Characteristics

Dates of Audit 2009-2013

Centres 88
Contributors 500
Patients 5643
A i vs Combined
ge (yrs) R Clinical Trials
Duration of diabetes (yrs)* 9.0(6.0-13.0) Liraglutide
Baseline HbAlc (%) 9.4+1.7 :
BMI (kg/m?) 38.8+7.3 31
Weight (kg) 110.5+22.8
Number of follow-up 2 (2-3)
visits* Range: 0-15
Duration of follow-up 5.3(0-11.4)
(months) Range: 0-38.3

Reported as mean+SD or median(IQR)*



To evaluate the effect of:

1. Liraglutide on the metabolic response (HbAlc,
weight, BMI, ALT) in patients with an elevated ALT

2. Variation in the baseline ALT on the metabolic
response to liraglutide



e Data obtained from ABCD liraglutide audit (2009-2013)

e Selection:

N Liraglutide
cessation

e Patients categorised into 3 groups depending on baseline ALT
— Normal ALT<30U/I
— Abnormal ALT 31-50U/I
— High abnormal ALT >50U/I

e Descriptive statistics; Before and After liraglutide comparisons



Selection of n=1091 (19.3%) for analysis

Less N=408
Liraglutide cessation

Less n=108 as 2"d ALT <6 weeks

Less n=256 as 2"d ALT >1 year
interval between ALT

Less N=3780 as <2 ALT measurements




Baseline Characteristics (ALT <30; 31-50; >50)

Male (%

Caucasian (%)

Age (yrs)
Diabetes Duration (yrs)
On insulin (%)
HbAlc (%)

BMI (kg/m?2)
Weight (kg)

ALT (U/1)

Liraglutide stop (%)

ALT <30
606 (55.5)

49.3
85.2
57.5+10.8
10(7.0-15.0)
44.7
9.0£1.7
38.3t7.3
108.5+23.1
22(17.0-25.0)
21.8

ALT 30-50
n314 (28.8)

58.3
91.7
55.5+10.4
9(6.0-13.0)
44.6
9.2+1.6
38.848.3
111.2+23.4
39(34.0-44.3)
19.1

70.8
88.4
51.0+11.3
7(4.0-11.8)
32.2
9.3+1.6
37.616.1
110.8+21.6
65(56.0-78.0)
19.9

ALT >50 P-Value
N171 (15.7)

<0.0001
0.04

<0.0001

<0.0001
0.01
0.02
0.25
0.19
n/a

0.61



HbA1c response to Liraglutide; n=1068 (97.9%)

Median(IQR) interval: 7.4(4.8-9.9) months
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Weight response to Liraglutide; n=1016 (93.1%)

Median(IQR) interval: 7.7(5.3-10.1) months ok
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ALT<30U/I ALT30-50U/I ALT>50U/I
N566 (55.7%) n295 (29.0%) n155 (15.3%)




BMI response to Liraglutide; n=876 (80.3%)

Median(IQR) interval: 7.4(4.9-9.9) months
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ALT response to Liraglutide; n=1091 (100%)

Median(IQR) interval: 6.4(4.3-9.2) months

%k k

P<0.0001*** P<0.001**, P<0.01* -14.0(-27.0 to 2.0)
1
60 _ .. .
' Reduction in ALT between the
3 groups was significantly different (P<0.0001)
Z A
a -3.0(-10.0 to 6.0)
= 40 _ : '__
<
c =5
.(3 % % %k
S -1.0(-3.0 to 4.0)
s . .
20 _ ol
0 — ] - 1 2 ]
ALT<30U/I ALT30-50U/I ALT>50U/I

n606 (55.5%) n314 (28.8%) n171 (15.7%)



Correlation

Baseline ALT correlation Spearman’s Rank
with: Correlation coefficient

Change in HbAlc -0.05 0.09
Change in weight 0.02 0.53
Change in BMI 0.05 0.14

Change in ALT -0.34 <0.0001



ALT change over time (dependent)

Independent
variables

Model 4.21 0.04

Age 1 0.56 0.46

Sex 1 0.26 0.61
Duration of diabetes 1 0.12 0.73
Baseline HbAlc 1 0.009 0.93

Baseline ALT 99 3.25 <0.0001



e There are marked differences observed in baseline
characteristics in the high versus normal ALT group

e Liraglutide improves HbA1c, reduces weight and ALT

e Baseline ALT correlates inversely with ALT reduction




e Liraglutide use has a clinically and statistically significant
impact on ALT reduction in T2DM patients with a high
baseline ALT

e This analysis utilising serum ALT may have implications
regarding NAFLD




e The ABCD nationwide liraglutide audit is supported by a grant
from Novo Nordisk Ltd

e The audit was independently initiated and performed by
ABCD, and the authors remained independent in the analysis
and writing of this report



- Contributors

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

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

Addenbrookes Hospital: Adler A., Bejinariu E., Park A., Parker V., Sarker A., Simmons D. Altnagelvin Area Hospital: Black N., Black R. N., Caskey H., Cooke B., Early R., Giff K., Hamilton L.,
Helmy A. F., Johnston S., King L., Lindsay J.R., McCarroll F., McDaid A.M., Mclvor E., Moles K.W., Morahan S., O'Kane M., Williams L. BaNES NHS PCT: Catchpole S., Wylie Sally Barnsley
Hospital NHS Foundation Trust: Uchegbu E. Basildon University Hospital: Mulcahy M. Bassetlaw Hospital: Kela R., Woods H. Bearwood Medical Practice: Alderman J., Newhouse R., Purcell
J. Belfast City Hospital: Henry R.W., McMullan P., Nugent A. Bensham General Hospital: Narayanan K.R. Birmingham Community Healthcare NHS Trust: Cunningham B., Haughton K.,
Muralidhara K., Shahid S., Thomas A. Bradford Royal Infirmary: Gonzalez 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: Evans C., Jones A.M., Kotonya C., Phillips L.,
Powell P., Saunders H. Cape Hill Medical Centre: Child D., Chitnis J., Gardner G., Maan P., Merali A. Causeway Hospital, Coleraine:McKee M., Davidson E., Diong K. L., Glass M., Hutchinson
K., Kassim S. B., Ryan M. F., Spiers K., Woodend J. Cheltenham General Hospital: Evans A., Gray H., Lock-Pullan P., Phillips S. City Hospital Birmingham (SWBH): Basu A., Bedi T., Blann A,
Burbridge W., Cull M.L., Cutler J., De P., Guthrie S., Irwin S., Lee B., Mehrali T., Mills A.P., Ryder R.E.J., Sengupta P., Stevenson-Mort J., Thong K.Y., Zzizinger A. City hospital 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. Diabetes Centre, Trafford General Hospital: Snell A. 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: O’'Donnell H. ELPCT: McKane C., Procter W., Sarsfield J., Wilkinson R. Forth Valley Royal Hospital: Buchanan L., Barwell N., Bramley A., 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. Harrogate Hospital: Brown D., El-Laboudi A., Hammond P. Hinchingbrooke Health Care NHS Trust: Bejinariu E., Krishnan S., Mathews A., Walland K. Huddersfield Royal
Infirmary: Moisey R. Hull Royal Infirmary: Marinceu D., Sugunendran S., Sumaraman S., Walton C., Wagas, Sathyapalan T. Kings College Hospital: Lee M., Nathan Y., Pernet A., Raeburn J.,
Hunt K. F., Vitello S. Lagan Valley Hospital: Au S., Brennan U., Carr S., Harding J., Harper R., McDonald P., McLaughlin D., Moore L., Mulligan C., Whitehead H. Lancashire Teaching Hospital,
Chorley Hospital: Rajbhandari S. M., Whittaker J. Lancashire Teaching Hospital, Preston Hospital: Rajbhandari S. M., Whittaker J. Leicester General Hospital: Gregory R., Jackson S., Kong
M-F., Tarigopula G., Htike Z-Z. Lister Hospital: Barker L., O’ Donnell L. Llandridod Wells: Powell P. London Medical (Private Medical Centre): Abraham C., Abraham R., Bowden J., Genovezos
S., King L., Spahiu E., Thomas S. Mid Yorkshire Hospitals (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., Amdrews 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): George P. Ninewells Hospital: Leese G. Northumbria Diabetes Service: Strey C. Orpington Hospital: Casiglia D.
Pendyffryn Medical Group: Morrison C.L. Pennine Acute Hospitals Trust: Adams L., Aherne D., Ahmad M., Allen G., Anderson K., Asam M., Atherton L., Balmuri M., 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., 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., R. Stott R., Rashid S., Rathur H., Roberts K., Rothwell N., Rowles S.,
Savage M., Shah S., Shingler W., Smith G., Smith K.V., Smithurst H., S-Samavi M., 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. 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., Thay 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 Devon and Exeter Hospital: 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 United Hospital Bath: Allen K., Higgs E., Naik S., Robinson A., Ward A. Royal Victoria Hospital, Belfast: Cooke B., Hunter S., McErlean U. Sandwell General
Hospital (SWBH): Davies P., Rock K. Sedlescombe House Surgery St. Leonards-on-Sea: Cooper S., Joyce L., Kaliniecki J. Singleton Hospital, Swansea: Udiawar M. Smethwick Medical
Centre (GP) (SWBH): Harrington J. 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 Hospital NHS Trust: Ahmed F. W., Bano G., Firth P., Flanagan A., O'Brien J., Patel N., Wilson Z. St Johns
Hospital, Livingston: Adamson K., Teoh W. L. St Mary's Hospital, IOW: Al-Mrayat M., Verlekar P. St Mary's Hospital, London: Qureshi S. A. St Stephens Gate Medical Practice (Norfolk PCT)
(SSGMP): Haylock C. Stepping Hill Hospital: Kong N., Mumby C. Stirling Royal Infirmary: Dewar L., Kelly C., Mackenzie A., Ryan L., Barwell N., Bramley A., Buchanan L., Currie J., Davidson E.,
Devlin K., Doig J., MacDonald P., Mackintosh L., Peden N., Simpson C., Whitty H. Stobhill Hospital, Glasgow: Drummond R., Gordon D., MacEwen A., McKenzie J., Smith C. Stoke Mandeville
Hospital: Stokes V. The Ipswich Hospital: Astle J., Fowler D., Morris D., Parkinson C., Rayman G., Thomas M. Torbay Hospital: Dimitropoulos I., Dyer R., Lissett K., Paisey R., Smith J., Weekes
C. Trafford General Hospital: George A., Hopewell L., Snell A., Stephens W. P. Tyrone County Hospital: Bradley P., Evans H., Hameed A., Helmy A., McGirr B., Monaghan S., Patterson H.
Ulster Hospital: Au S., Brennan U., Carr S., Donnelly R., Harding J., Harper R., McDonald P., Mcllwaine W., McLaughlin D., Moore L., Mulligan C., Trinick T., Whitehead H. University Hospital of
Durham: Kashif M. University Hospital of Hartlepool: Anthony S., ljaz S., Jones S., Sinclair J., Worrall E. University Hospital of North Tees: Dobson M., MacLeod J., Manohar S.P., Mehaffy J.,
Presgrave M., Pye S., Robinson M., Roper N. Victoria Hospital, Kirkcaldy (Kirkcaldy Acute Hospitals NHS Trust): Burns D., Chalmers J., Duncan C. Warrior Square Surgery: Adams S., Dunlop
A., Ottaway L. West Suffolk Hospital: Clarke J., Moss A. Western General Hospital: Inkster B., Mathur S., Mclaren, Zammitt N. Western Isles Hospital: Achar K. N. Westmoreland General
Hospital: Banerjee M., Obale B., Pearce D., Tong M. Wharfedale Hospital: Amery C. Wiltshire NHS PCT: Hall B., Hillier N. Wrexham Maelor: Dixon A. Wythenshawe Hospital (UHSM): Younis
N. Yeovil District Hospital NHS Foundation Trust: Bickerton A., Crocker M., Pramodh S. Ysbyty Ystrad Mynach:Premawardhana L.D.






