The ABCD Debate: This house
believes that the unlicensed use of
GLP-1’s is unethical, unaffordable
and should stop

Against the motion:
Dr Bob Ryder, Consultant Physician
and Diabetologist, City Hospital,
Birmingham

Sandwell and West Birmingham Hospitals NHS
NHS Trust
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e Off licence GLP1 RA

—unethical
—unaffordable



Obese person with diabetes

* | would like to convince you:
— Losing weight a good thing
— (Increasing weight a bad thing)



Mr PH, age 61, type 2 diabetes 20 years, on insulin 14 years




Treating to Target

Emerging Treatments and Technologies

The Treat-to-Target Trial

Randomized addition of glargine or human NPH insulin to oral therapy of
type 2 diabetic patients

Marmmew C. Riooar, s’ on penarr or e Instas Grasome 4002 ype 2 diabetes is a progressive dis-
3 t of B-cell dysfunction. Patients
Jon~ Gescre, mo using oral t for it scldom

1c recommended

T
Jurio Rosensrock, un® Sreoy Iwvesmioatons® orde

Craf
and maintain

(1,2) for glycemic control
osed to increasing risks of di-

s as control we
he UK. Prospective Di-
y (UKPDS) (6) showed that
24.  inlensive treal hese clin-

3 and a recently reported sub-
DS (7) confirmed that
carly addition of insulin to oral therapy
can safely keep HbA,, close to 7% in the
first 6 years after d

ORJIECTIVE — To compre the abilitics and associated hypoglycemia risk

2 dhabetes 1o achieve

i insulin glargme
HbA,

over Hime
abetes Stu

t can reduce

RESEARCH DESIGN AND METHODS — i1 » randomized

1 inadequate

wrek multicenter tral VErwe

HbA 7 on one or two oral agent
ttrated

gents 2

algorithm secking
5> mmoll) Ox ures were FPG, HhA
ching HbA, = 7% without document nocturnal hyy

glargine or NPH once daily
e (FP 100 1

and percentage of patien

gl me

nosis

RESULTS — Vicon ant was similar with glargine and NPH However, the majority of patients
16.5 vs. 6.7 mmoV (696 with a longer duration of diabetes remain
HhA with However, nearly - s s without orly controlled with oral agents, and
documented nocty P dl [4.0 mmol]) w . 26.7 msulin, which could improve gly-
P < 0.05). Morcover, rates of other categ of symptomatic by :

¢ control, is often long delayed and
lower with glargine $

not agg $
tiate insulin therapy s

reluctance 1o
1s partly due

ral therapy can

exity, the belief that

diabetes

type 2 diabetes with HhA

and 10.0° cay

sign not cliectiv

n mia than armer to mitiating ins ear of hypoglycemia. which may
facilitate nd ¢ : t x‘\; lin wse in routine medscal pra be the greatest barrier (9)
i standards of diahetes care "
nde K EScts A regimen that may make initiation of
Diabetes Care 26:3080 -3086. 2003 insulin simpler and more effective has

cral small studies (10—
v of long-
hile prior
msulin is

a defined

been tested in sc

Julio Rosenstock Matthew Riddle
Riddle et al, Diabetes Care 2003; 26: 3080-3086

Dbews.

DON e 2

H. YRkJirvinen - R Kauppines-Makelin -

M. THEKainen M. Vahdtalo < H. Virtame « K. NIkkil -
1. Tulokas - S. Hulme - K. Hardy - S, McNulty -

J. Hinninen * H, Levioen © S, Lahdenperi *

R. Lebtonen « L. Ryywy

Insulin glargine or NPH combined with metformin
In type 2 diabetes: the LANMET study
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Mr PH, age 61, type 2 diabetes 20 years, on insulin 14 years
(attendee at Dr Ryder “Treat to Target” clinic)

May 2006

 Wt=160kg

e BMI=53

e 325 units insulin daily (NR + 1) with
pioglitazone

* Alc=6.7%

* BP162/750n 3-4
antihypertensive agents



Roux-en-Y stomach surgery for weight loss

Duodenum

Roux-en-Y
stomach bypass:
large portion of

stomach and
duodenum are
bypassed



Diabetes Cured?

May 2006 e September 2007

Wt =160 kg e Wt=105kg

BMI =53 e BMI=35

325 units insulin daily (NR + 1) with e Noinsulin

pioglitazone

Alc=6.7% e Alc=5.5%

BP 162/75 on 3-4 e BP112/70 - no anti-hypertensives

antihypertensive agents



NB GTT

May 2006

Wt =160 kg

BMI =53

Trouser size = 54 inch

325 units insulin daily (NR + 1)
with pioglitazone

Alc=6.7%

April 2008

Wt =83 kg

BMI =27

Trouser size = 32 inch

No insulin, only metformin

Alc =7% (NB GTT still DM)



The patient and his partner
- both inside his old belt




Sunday, June 1, 2008




May 2006 June 2008
— Wheelchair — Sky-diving




“Curing” diabetes through weight loss

* Do you need bariatric surgery?
 Can it be done by diet alone?



Dr PD, age 43, newly diagnosed type 2 diabetes

November 1995

*27 Stone (173Kg)

*BMI 58.3

eFasting glucose 13.7 mmol/L
*Glycoylated Hb = 12.7%

Ryder, REJ, Desai, PM.
Diabetes and Vascular Disease 2004; 4: 281-282




O 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Time (months)

Ryder, REJ, Desai, PM.
Diabetes and Vascular Disease 2004; 4: 281-282




January 1997

¢14.5 Stone
*(93.1Kg)
eBMI=31.3

Ryder, REJ, Desai, PM.
Diabetes and Vascular Disease 2004; 4: 281-282




January 1997

¢14.5 Stone
*(93.1Kg)
eBMI=31.3

» . )
F*y : _ p ¢ -
- - g I ‘
AT N .’» -
2 < L S

s et . v - > o A
" T N\ AP TR Syl -
e TS .,Nﬁ:;;‘.me ) _..-_L:E.--:s'.;\m.h

Ryder, REJ, Desai, PM.
Diabetes and Vascular Disease 2004; 4: 281-282




January 1997

¢14.5 Stone
*(93.1Kg)
eBMI=31.3

Ryder, REJ, Desai, PM.
Diabetes and Vascular Disease 2004; 4: 281-282




January 97 Glucose Tolerance Test

eFasting glucose 3.9 mmol/I

*2 hour value 6.6 mmol/l

ie normal by | WHO criteria

Ryder, REJ, Desai, PM. Diabetes and Vascular Disease 2004; 4: 281-282



Glucose Tolerance Test, 1997:
eFasting glucose 3.9 mmol/I

*2 hour value 6.6 mmol/I

ie normal by | WHO criteria

Diabetes cured?

©1995 ©1997
Wt. = 27stone (173Kg) Wt. = 14.5 stone (93.1Kg)
BMI =58.3 BMI=31.5
Fasting glucose 13.7 mmol/I Random glucose 4.4 mmol/I
Glycosylated haemoglobin 12.7% Glycosylated haemoglobin 4.4%

Ryder, REJ, Desai, PM. Diabetes and Vascular Disease 2004; 4: 281-282



Nov 1995 Wt. =173 Kg
Jan 1997 Wt. = 93.1Kg
May 1998 Wt.=112.2 Kg

Nov 2000 Wt. =173 Kg

Ryder, REJ, Desai, PM. Diabetes and Vascular Disease 2004; 4: 281-282



CASE STUDY

A patient “cured’ of type 2 diabetes mellitus

ROBERT EJ RYDER, PRAKASH M DESAI

S

Case report S Q
a 43-year-old South-Asia \‘.E' Q

583 L.g‘m wngu ln presented wit h a h tharst
fatig nd estigation re) "C 137

mmaVl Was comme! sugar free,
weight (edu\ g diet As part of his dial jon he was
1old about the anecdote of .:nDl'-‘( %ﬂc in losing 25 kg
had gone from diabetes by WHO cnitd He wa
motwvated by this story Owver \r‘n mtrsf-a;em 14 m
through a bination of strict dieting and exercise, he man-
aged to 80 kg in weight (BMI 31.5 kg/m") (figures 2 and 3)
At the start of this ime he had difficulty waking far, but 14
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months later he was walking six miles a day. After the we-g"l loss
he had a random blood glucose of 4.4 mmoll and HbA; 4.4
(ref. range 3.5-6%) (table 1). A GTT showed that the patient no
lonq:r ha a ting glucose ? 9 mmol/l, two glu-
cose mmoll). Other investigations at this time were (urine
albumin/creatinine ratio 1.63 ma/mma serum cholesterol
3.4 mmolL, TG 0.59 mmolL and HDL chx

within the normal range

Ryder, REJ, Desai, PM. Diabetes and Vascular Disease 2004;

4:281-282
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ARTICLE

Reversal of type 2 diabetes: normalisation of beta cell
function in association with decreased pancreas

and liver triacylglycerol

E. L. Lim « K. G. Holllngsworth - B. S. Aribisala +
ML J. Chen + J. C. Mathers « R, Taylor
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Abstract

tlims‘hypothesis Type 2 diabetes s regarded as incvitably
progressive, with ireversible beta ecll farlure. The hypoth-
csis was tested that both beta cell famlure and insulin
resistance can be reversed by dictary restriction of encrgy
mtake

Methods Eleven people with type 2 diabetes (49.54
2.5 years, BM133.6+1.2 kg/m’. nine male and two femalc)
were studicd before and after |, 4 and 8 weeks of 2 2.5 MJ
(600 kcalyday dict. Basal hepatic glucose output, hepatic
and penpheml msulin sensitivity and beta cell function
were measured. Pancreas and liver tnacylglycerol content
wits measured using three-point Dixon magnetic resonance
imaging. An age-, scx- and weight-matched group of cight
non-diabetic participants was studied

Results Aficr | weck of restricied cnergy intake, fasting
plasma glucose normalised in the diabetic group (from 9.2+
04 to 59:04 mmoll; p=0.003). Insulin suppression of
hepatic glucose output improved from 4324% 1o 74£5% (p~
0.003 vs baschinc; controls 6845%). Hepatic tnacylglyccrol
content fcll from 128:2.4% m the diabetic group to 2.9+
0.2% by week 8 (p=0.003). The first-phasc insulin response
increased dunng the study period (0.192002 1o 0.46+
0.07 nmol min"' m™; p<0001) and approached coatrol

E L Lm*K G Hollingyworth * B. S. Anbssala* M. ). Chen*
R Tayloe ()
Magnetsc Reonance Centre, Institute of Cellular Medscane

values (0.62£0.15 nmol min ' m ", p=042). Maximal
msulin response bocame supranormal at 8 wecks (1374
0.27 vs controls 1.15+0.18 nmol min ' m %), Pancreatic
tnacylglycerol decrcased from 8.04 1.6% to 62:1.1%
(,,-mm

Conclusions/interpretation Normalisation of both beta ccll
function und hepatic nsulin sensitivity in type 2 diabetes was
achicved by dictary cncrgy restniction alone. This was
associated with decreased pancreatic and liver triacylglycerol
storcs. The abnormalitics underlying type 2 diabetes arc
reversible by reducing dictary cnergy intake

Keywords Insulin scoretion - Liver fat- Low encrgy dict .
Pancreatic fat- Type 2 diabetes

Abbreviation
fim Fat-frco mass

Introduction

Type 2 dubetes has kong been regarded as a chronic
progressive condition, capable of amehioration but not cure
A steady rise m plasma glucose ocours irespective of the
degree of control or type of treatment | 1], Beta cell function
declines lincarly with tume, and afier 10 years more than
50% of individuals requirc insulin therapy [2]. The
underlying changes in beta cell function have been well

FEASE BWTH SV G vy W7 Wil T Y BalSSeper ey 1 1

Lim EL, et al Diabetologia 2011; 54: 2506-2514

Ee Lim
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11 patients diabetes <4years duration
600 kcal diet/day diet for 8 weeks:

Variable Baseline Week 8

Weight (kg) 101.5+3.4 88.4+4.3
BMI (Kg/m?2) 33.4£0.9 28.7£1.3
Fat mass (kg) 36.2+2.7 26.3%4.0

Waist circumference (cm) 105.0+1.5 94.2+2.5

Lim EL, et al Diabetologia 2011; 54: 2506-2514



11 patients diabetes <4years duration

600 kcal diet/day diet for 8 weeks:

Fasting concentration
HbA1c (%)

Plasma glucose (mmol/I)
Plasma insulin (pmol/I)
Plasma C-peptide (nmol/l)
Cholesterol (mmol/l)
LDL-cholesterol (mmol/I)
HDL-cholesterol (mmol/I)
ALT (U/)

Gamma GT (U/I)

Lim EL, et al Diabetologia 2011; 54: 2506-2514

Baseline

7.410.3
9.210.4
151431

1.21+0.20

4.0+£0.3
1.7%0.2
1.1+0.1
4617
62112

Week 8
6.0£0.2
5.7£0.5
65115

0.86+0.11

3.2+%0.3
1.31£0.2
1.1+0.1
333
2615



11 patients diabetes <4years duration
600 kcal diet/day diet for 8 weeks:

Variable

Hepatic insulin sensitivity normalised

Hepatic triacylglycerol (%)

Insulin suppression of hepatic glucose output (%)
Beta cell function normalised

Pancreatic triacylglycerol (%)

The first-phase insulin response (nmol min-.1 m-2)
Maximal insulin response (nmol min-.1 m-2)

Lim EL, et al Diabetologia 2011; 54: 2506-2514

Baseline Week 8

12.8+2.4 2.910.2 p=0.003

43+4% 7445 p=0.003

8.0t1.6 6.2+1.1 p=0.03
0.19+0.020.46+0.07 p<0.001

0.72+0.111.37+0.27 p<0.03



11 patients diabetes <4years duration
600 kcal diet/day diet for 8 weeks:

* Decreased liver fat

* Decreased pancreatic fat

* Normalisation of beta cell function

* Normalisation hepatic insulin sensitivity

* Normalisation glucose metabolism

* je “Cure” of type 2 diabetes!

Lim EL, et al Diabetologia 2011; 54: 2506-2514



Conclusion

* Obesity intimately involved in aetiology of
mainstream type 2 diabetes
* |n treatment

— weight loss is a good thing

— weight increase is a bad thing



Exenatide/Insulin Glargine Comparator Trial:
Achieved Equivalent Reductions in HbA .

B Exenatide
B nsulin glargine
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Exenatide/Insulin Glargine Comparator Trial:
Exenatide Resulted in Progressive Weight Reductions
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ITT population; Mean = SE shown; *P <0.0001, exenatide vs insulin glargine at same time point.
Heine RJ, et al. Ann Intern Med. 2005;143:559-569. Reprinted with permission from The American College of Physicians.
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Using insulin in type 2 diabetes
(HbAlc down but weight up)
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e Off licence GLP1 RA

—unethical
—unaffordable



“Exenatide is licensed in combination

with metformin or a sulfonylurea, or

both, or with pioglitazone, or with both = a9
metformin and pioglitazone, in patients

who have not achieved adequate

glycaemic control with these drugs

alone or in combination.”

“Liraglutide is licensed for the
treatment of type 2 diabetes mellitus
in combination with metformin or a
sulfonylurea, or both, in patients who
have not achieved adequate glycaemic
control with these drugs alone or in [r——— "
combination. Liraglutide is also
licensed for use in combination with
both metformin and pioglitazone when
dual therapy with these drugs fails to
achieve adequate glycaemic control.

ie neither licensed to add onto triple oral therapy



Patient on maximal metformin,
sulphonylurea and pioglitazone
but HbA1c still elevated

Only licensed option is insulin
What will happen if we use insulin?



Using insulin in type 2 diabetes
(HbAlc down but weight up)
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Using insulin in type 2 diabetes
(HbAlc down but weight up)
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e Off licence GLP1 RA

—unethical
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— Off Heenee GEPI RA—
* On licence insulin

—Unethical if alternative
available

—unaffordable



s there an alternative?




ABCD nationwide exenatide and
liraglutide audits

Exenatide Liraglutide
Dates of data 2007-2009 2009-2011
Centres 126 77
Contributors 315 265
Patients 6717 4129
Duration of follow-up, 26 (0 — 159) weeks 26 (0 — 103) weeks

median (range)

Exenatide audit — final datacut July 2009
Liraglutide audit is ongoing — latest datacut September 2011




Nationwide contribution to exenatide

and liraglutide national audit

Exenatide

umber of submissions
. >400
. 200-300

Liraglutide

Number of submissions




Baseline characteristics

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 8 (5-13) 9 (5-13)
duration (yrs)
HbA,. (%) 9.47 (1.69) 9.40 (1.73)
Weight (kg) 113.8 (23.4) 110.9 (22.8)
BMI (kg/m?) 39.8 (8.0) 39.0 (7.4)

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




Baseline characteristics — clinical trials
versus real clinical use in UK

Clinical trials Real clinical use in
combined UK (ABCD audit)
Baseline HbA, . (%)
Exenatide 8.37 9.47
Liraglutide 8.5 9.40
Baseline BMI (kg/m?)
Exenatide 32.72 39.8

Liraglutide 31 39.0




Exenatide or liraglutide added to three oral anti-
diabetic medications (combined data from both
nationwide audits) (n=142)

105 HbAlc 140 Weight
p<0.001

— i | | p<0.001
g 10.0 073 130- | |
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Baseline 6 month Baseline 6 month

Patients who used three oral antidiabetes drugs

-1.35% -3.3kg

Result of off licence use of exenatide and liraglutide in the UK



e Off licence GLP1 RA

—unethical
—unaffordable



Add on to triple OHA:

* Off licence GLP1 RA
—=Umrethicat———
—The ethical choice

—unaffordable



e Off licence GLP1 RA

—unethical




Cost equivalence, pens, needles
and drug

e Lantus 86 units OD

- Byettal0ugBD RS

* Insulatard penfill cartridges [ i 3 1!
74 units BD (157 units total) -

Bimsynshetic



Treating to Target

Mean HbA1c fell from 9.13% to 7.14% by 9months
Mean dose insulin approximately 70 units
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Abstract Aimxlypothesis: In type 2 diabetic patients we
compared 9 moaths of combmation therapy with insulm
glargine and metformin with 9 months of NPH imsulia com-
bined with metformuin. The prmary focus was changes =
HbA, : sccondary focus was diumal glucose profiles and
symplomatc hypoglycocmia  Methods: In this invess-
gaor-mitisted open, parallcl-group clinecal al mwvol

1 contres, 110 insulm-casve type 2 dishetic patients
Pox veacmue control (HbA,, >8.0%) on oral
hypoglycacmic agents (%M using sulfonylurca plus
metformen) were nadomused to recave bedtime insulm
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ghirgme with metformin (G+MET) or bodtime NPH with
mctfomun (NPHMET) for 36 wecks. The patients were
ught how w0 sclf-adpst their insulin dose wnd we o
modem 1o send the results of homs
treatment centres. The goal was to achieve a festing plas
me glucose (FPG) of 40 10 55 mmoll i both grougs
Rexwltx: Duning the last 12 weeks
0.02 and 3.906:0.03 mmol| (p<0.001) and insulm doses
wore 6825 and 7026 TUday (0.6920.05 and 0.6620.04 11
kg " day ', NS) in the G-MET and NPH-MET groups
respectively. At 36 wocks, mean HbA . was 7.1420
and 7.1620, 14%, rospectively (NS). Symptomat, but sot
tic, hypoglycacrua was ssgnificantly
£ 12 weeks in the GAMET groap (4.1 2
0.5 cpwodespationt-vear) than in the NPHMET group
(90223 cpisades/paticnt-yeae, p<0.05), but not signifi-
cantly different thercaficr. Glucose levels before dinner
were higher m the NPHMET group (10.1£0.3 mmoll)
than in the G-MET group (86203 menoll, p~0.002)
throughowt the 30-week ssudy. With regasd 10 bascline
charactermstses such as smtial glycaenua or C-peptide, thore
was no differemce betwoen patients who achieved
ghycaemic control (HBA . <7.07%) and thase who did not
scen 0 the following: between study
centres, weight gain dunng the run-n period and imsulin
themapy, and FPG duning the st 12 weeks (5.7:02 w6.72
03 mmoll for paticnes reaching vs those not reaching
target, 001y Conch

ucose monitonng o

Differences we

viony interpretation: Good glycse

e control can be achicved with both GAMET and NPH+

MET. Use of G-MET reduces sympeomatc hypoglycacma
dunng the finst 12 weeks and dnncrsme hypergiycacma
comparad with NPH+MET.

Keywords Glucose © Insulsn analogues « Insulsn therapy
Metformin - Type 2 duabetes

Hannele Yki-Jarvinen

Yki-Jarvinen et al, Diabetologia 2006; 49: 442-451



Treating to Target

Emerging Treatments and Technologies
(ORI GINAL ART.]IC

The Treat-to-Target Trial

Randomized addition of glargine or human NPH insulin to oral therapy of
type 2 diabetic patients
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58% achieved HbAlc =< 7%

This means 42% didn’t — what happens
to those who don’t:
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Can easily get

e 325 units insulin daily (insulin aspart and ggi\s’%?/,:'sﬂn

isophane ) with pioglitazone and in overweight,
metformin insulin resistant

« HbAlc =6.7% patients




True cost of insulin
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L T memen *Home blood glucose monitoring
- (may not be required with GLP1)
] *Regular, often frequent, consultations
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{ Insulatard® HM l ﬂ *The insulin and needles
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e Off licence GLP1 RA

—u — .,.

—unaffordable




“Exenatide is licensed in combination

with metformin or a sulfonylurea, or

both, or with pioglitazone, or with both = a9
metformin and pioglitazone, in patients

who have not achieved adequate

glycaemic control with these drugs

alone or in combination.”

“Liraglutide is licensed for the
treatment of type 2 diabetes mellitus
in combination with metformin or a
sulfonylurea, or both, in patients who
have not achieved adequate glycaemic
control with these drugs alone or in [r——— "
combination. Liraglutide is also
licensed for use in combination with
both metformin and pioglitazone when
dual therapy with these drugs fails to
achieve adequate glycaemic control.

ie not licensed to use with insulin as of March 2012



Rob Gregory Ketan Dhatariya Yoon Loke

Overweight patient on insulin who might
Conscientious doctor have responded to GLP1 receptor agonist



Rob Gregory Ketan Dhatariya Yoon Loke

Overweight patient on insulin who might
Conscientious doctor have responded to GLP1 receptor agonist

What should the conscientious doctor do?



One possibility is to switch from insulin to
GLP1 receptor agonist in order to stay
within licence

e Some doctors in the ABCD nationwide audits
did this

* Especially the exenatide audit
 What happened? :



ABCD nationwide exenatide audit
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Safety, efficacy and tolerability of exenatide in combination
with insulin in the Association of British Clinical
Diabetologists nationwide exenatide audit*

Brief report

Response at 3 months to insulin dose decisions made at
exenatide initiation in the Association of British Clinical
Diabetologists (ABCD) nationwide exenatide audit
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Baseline vs 3 month HbAlc with exenatide
treatment comparing groups of insulin use

Non-insulin Insulin Continued Insulin Stopped
10.5 10.5 10.5
p<0.001 p<0.001 p=0.968
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Mean

change -0.90% -0.51% +0.00%



Baseline vs 3 month HbAlc with exenatide
treatment comparing groups of insulin use

Non-insulin Insulin Continued Insulin Stopped
10.5 10.5
p<0.001 p<0.001 p=0.968
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Baseline vs 3 month weight with exenatide
treatment comparing groups of insulin use

Non-insulin
120
p<0.001
[ ]
114.8
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e
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Insulin Continued

120
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[ ]
115+
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: l
100
Baseline 3 month
(n=776)
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Insulin Stopped

120
p<0.001
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Baseline 3 month
(n=276)
-6.6 kg



HbAlc and weight changes at 3 months with

exenatide comparing groups of insulin use

Mean HbA1c change (%)
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HbAlc change at 3 months after AR
9 ABCH

exenatide start in insulin stopped group  .2.00=5
70
62
60 - Total number of patients
55 54 who stopped insulin at
@ — exenatide initiation with
.E 50 - HbAlc = 283
2
whd
©
a 40- Increased HbA1c>0% =
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@ 30-
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HbA1c change after insulin stopped

Groups of HbAlc represent changes of +0.5%



ABCD nationwide exenatide audit

: | | * “There were 11 reported
e cases of ketosis or

Response at 3 months to insulin dose decisions made at
exenatide initiation in the Association of British Clinical

ot (ARED) i eenatde diabetic ketoacidosis in
e i the audit, seven of these

cases occurred in
patients who stopped
insulin at exenatide
initiation.”

¢ 2 Subjects and methods

Thong KY et al. Diabetes Research and Clinical Practice
2011; 93(2): e87-e91



ABCD nationwide exenatide audit

Diabetes Research
and Clinical Practice

M e * “There were 11 reported
— cases of ketosis or

Response at 3 months to insulin dose decisions made at
exenatide initiation in the Association of British Clinical

Pttt (RS i i diabetic ketoacidosis in
et the audit, seven of these
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insulin at exenatide
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e Stopping insulin to stay
within licence is unethical

Thong KY et al. Diabetes Research and Clinical Practice
2011; 93(2): e87-e91



e Off license GLP1 RA

—unethical
—unaffordable



Insulin treated patients:

—-OffHicense GHPT RA—
* Stopping insulin to
stay in licence

—Unethical

—unaffordable



HbAlc change at 3 months after

exenatide start in insulin stopped group
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ABCD nationwide exenatide audit
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Brief report

Response at 3 months to insulin dose decisions made at
exenatide initiation in the Association of British Clinical
Diabetologists (ABCD) nationwide exenatide audit

K.Y. Thong***, B. Jose™*, A.D. Blann**, M.L. Cull~*, A.P. Mills**,
T. Sathyapalan ™', C. Walton™’, R.EJ. Ryder**
* City Mesprtal, Brmengham, Urnited Kngdom

1 Introduction

"™ 2. Subjects and methods

“The glycaemic response of
stopping insulin when starting
exenatide is heterogeneous;
many patients had worsening
glycaemic control when insulin
was stopped.

If starting exenatide in insulin-
treated patients, it appears
prudent in most patients to
continue insulin, and only to
wean patients off insulin if
there was significant glycaemic
response.”

Thong KY et al. Diabetes Research and Clinical Practice
2011; 93(2): e87-e91



Insulin treated patients:

e Off licence GLP1 RA

—Adding GLP1 RAto
Insulin the ethical
choice

—unaffordable



ABCD nationwide exenatide audit

original article

Safety, efficacy and tolerability of exenatide in combination
with insulin in the Association of British Clinical
Diabetologists nationwide exenatide audit*

uuuuuu

xxxxxxx

Condusions.

nnnnnnnnnnnn

More than 1/3 of
insulin-treated patients
achieved an HbAlc
reduction of 21%

1 in 6 discontinued
insulin alongside HbA1c
reduction

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

Thong KY et al. Diabetes, Obesity and Metabolism
2011; 13(8): 703-720



ABCD nationwide liraglutide audit

Association of British Clinical Diabatologists

Differences inresponse between

: exenatide and liraglutide in the

Ken Yan Thong Association of British Clinical

Diabetologists (ABCD) nationwide
audits

R.E.J. Ryder', K. Thong', M.L. Cull', AP. Mills’, C. Walton?
on behalf of ABCD nationwide exenatide andliraglutide audis

g

'City Hospital, Diabetes, Semingham, UK, 2Hul Royal Infirmary, Diabetes, Hull, UK

10F.:
Hubaj, o

world diabetes congress
4-8 December 20Mm

International Diabetes Federation 21% World Diabetes Congress. 8 December, Dubai, UAE

* Clinicians learned during the era of the exenatide audit how to use
GLP1’s with insulin so that by the time of the liraglutide audit:

R. E. J. Ryder, K. Y. Thong. Findings from the ABCD nationwide exenatide and liraglutide audits. In Hot topics in diabetes, Vora J,
ed. Synergy, London, 2012



ABCD nationwide liraglutide audit

Findings from the Association of British Y | S~ | d
Clinical Diabetologists (ABCD) nationwide C I n ICIa n S ea rn e
exenatide and liraglutide audits

DrBob'RyderandDrKgn Thong, on behalf of the ABCD nationwide d u ri ng the era Of the
exenatide audit how to
o use GLP1 receptor

*  The GLP-] receptor agonists, de and lraglutide, were liunched in the UK in 2007

wmwmwnemmypzm M(Duxkﬂootmd: [ (] [} °

audits of their use in real clinical practice in order 1o d n q

b e L e agonists with insulin so
. mmappca\'dloxwgraubﬂ reduction but lesser weight reduction in the

liraglutide audit comp. ik -nmrmamlmmmm
lo!hlswasltssevm‘nmd‘ dined in the k audit, reflecting

haxnhnmmwmcmwmmhqmw.m:mm M
the exenatide audit cliniclans leamed that such reductions were often not necessary a e II I le O e
*  There was associated lowerning of systolic blood pressure, total cholesterol and enides

with exenatide and lraglutide. Lower diastole blood pressure was assoclated with liraghutide

*  In both sudits, stopping nsulin was associated with greater weight reduction but lesser
impact on HbA,, than continuing with insulin, The combination of insulin plus exenatide

e T L T liraglutide audit:

starting exenatide — clinicians should aim to wean patients off insulin when this is appeopriate

Introduction

Exenatide (Byetta®, Amylin Pharmaceuticals, Inc.) was approved by the European
Medicines Agency in 2006 for the treatment of type 2 diabetes in patients on metformin
and/or sulphonylurcas with inadequate response on maximally tolerated doses of these
agents,' It represented the first of a new class of drugs that lowers blood glucose by
mimicking the glucagon-hike peptide-1 (GLP-1) hormone in the gut. Major advantages
of excnatide include being able to promote weight loss, having a low nsk of causing
hypoglycacmia {and thus less requirement for glucose monitoring) and the convenience
of a fixed-dose preparation. However, its use can be limited by troublesome
gastrointestinal (Gl) side effects.™

R. E. J. Ryder, K. Y. Thong. Findings from the ABCD nationwide exenatide and liraglutide audits. In Hot topics in diabetes,
Vora J, ed. Synergy, London, 2012



Baseline vs 3 month HbAlc with liraglutide
treatment comparing patient groups

Association of British Clinical Diabetologists

10.5 Non-Insulin 10.5 Insulin Continued 10.5 Insulin Stopped
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Mean
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Baseline vs 3 month Weight with liraglutide

treatment comparing patient groups

Mean Weight (kg)

Mean
change

Non-Insulin

120
p<0.001
[ |
115
112.5
110 4 109.5
105
100
Baseline 3 month
(n=733)
-3.0 kg

Insulin Continued

Association of British Clinical Diabetologists

Insulin Stopped

120 120

p<0.001 p<0.001

[ | [ |
115 4 115
111.7
110 108.9 110
106.5
105 - 105 -
103.2
100 100 l
Baseline 3 month Baseline 3 month
(n=488) (n=36)
-2.8 kg -3.3 kg



Conclusions

Losing weight is at the heart of optimum management of
mainstream type 2 diabetes and GLP1 RAs facilitate weight loss
which can be considerable in some patients

Adding the on-licence treatment (insulin) to patients on triple OHA
who are overweight is the unethical choice

Adding a GLP1 RA (off licence) is the ethical choice

Many patients already on insulin will respond to a GLP1 RA with
significant glycaemic and weight improvement

Stopping insulin to start a GLP1 RA in order to stay on licence is the
unethical choice

A trial of adding a GLP1 RA to insulin (even if off licence) in patients
who overweight and inadequately controlled is the ethical choice

The true cost of insulin use is very high when one takes into account
the high doses of insulin in overweight, insulin resistant patients, the
cost of home blood glucose monitoring and the considerable cost of
multiple consultations with health care professionals



Summing up

 Two of my patients invited me to share their
experiences:

— One from the ABCD nationwide exenatide audit
— One from the ABCD nationwide liraglutide audit



Mrs KU, age 55, type 2 diabetes 18 years, on insulin 8 years

P :7‘ ]

 June 2008
- Wt=87Kkg
« BMI=35.3
 Alc=9.0%

* Insulin 82 units,
Repaglinide 4mg tds,
Metformin 1gm BD



Prediction if stay within guidelines — keep titrating the insulin

- June 2008

- Wt=87Kkg

- BMI=35.3

« Alc=9.0%

* Insulin 82 units,
Repaglinide 4mg tds,
Metformin 1gm BD

April 2011
Wt =93 kg
BMI = 37.7

Alc =8.2%

Insulin 132 units,
Repaglinide 4mg tds,
Metformin 1gm BD



Exenatide — coming off insulin, improving control, and losing

-/j’ N

June 2008
Wt =87 kg
BMI=35.3
Alc=9.0%

Insulin 82 units, Repaglinide
4mg tds, Metformin 1gm BD

weight

e April 2011
e Wt=65kg
e BMI=26.7
e Alc=7.2%

e Exenatide 10ug BD, Metformin
1gm BD



Mrs SH, age 53, type 2 diabetes 13 years, on insulin 8 years

g
Tt

* September 2009
 Wt=939kg

* BMI=36.7

e Alc=9.3%

* |nsulin 60 units, Metformin
1gm BD



Liraglutide — coming off insulin, improving control,

v -
T

September 2009
Wt =93.9 kg
BMI =36.7
Alc=9.3%

Insulin 60 units, Metformin
1gm BD

losing weight and “never felt so good”

February 2012
Wt =70 kg
BMI =26.3
Alc=7.2%

Liraglutide 1.2mg daily,
Metformin 1gm BD



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

September 2009
Wt =93.9 kg
BMI =36.7
Alc=9.3%

“I' would like to add that since | was
prescribed liraglutide and started a
healthy eating diet | have never felt
so good. Yes | had a couple of weeks
at the start of Liraglutide when | had
stomach upsets and nausea but | am
so glad | persevered as | haven't
looked back since September 2009.
The icing on the cake is that | no
longer have to take insulin. Although
you have to accept that taking insulin
is part of your life and you obviously
have no choice there is definitely no
feeling like it when you realize you
are 'insulin free’”

Insulin 60 units, Metformin

1gm BD

February 2012
Wt =70 kg
BMI =26.3
Alc=7.2%

Liraglutide 1.2mg daily,
Metformin 1gm BD



