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BACKGROUND:
REASONS FOR DOING AUDIT

THE ABCD NATIONWIDE
GLP-1 AUDIT PROGRAMME




Why conduct an audit?

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

* To evaluate tolerability and safety profile in UK
clinical practice




Audit characteristics

Dates of data
Centres
Contributors

Patients

Duration of follow-up,

median (range)

Exenatide
2007-2009
126
315
6717
26 (0 — 159) weeks

Liraglutide
2009-2011
77
265
4129
26 (0 — 103) weeks




Nationwide contribution to exenatide

and liraglutide

Exenatide

Mumber of subimissions
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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




NICE guidelines for GLP1 receptor agonist use
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GLF-1 mimetic (exenatide)

1

14

Considcr adding a SL-1 mimelic (Cxcnat d2) as hird-inc iherapy

lo firsl-line mellmmin 2ns a second-line sulfomdurea when conliol

of blood glucoze remains or pecomes inadequatk (1 1bAw-= 7 3% o

oben highe level ayresd willh e individual], and e person hds,

+ @ cody mass index (G 1y= 220 -qg.'m: i1 tose of Curopean
descent (Wit apprograte adlastment for other etnnlc groups)
and specifc psychological or medical problems associated with
nigh body welght, or

* atthe timz of publization pizgltazone was the anly thiazol diredions with UK markafing
sutnonsation for uss wiih Insulin.

MHE-E short chnical gudsiing & 1ype & dEbOIes: NewWer agonts iR

» A SMI < 35.0 k.;)'rn'_': dnd Lerapy wilh nsalin would haee
significant occupational mplicatons or weight lozs would benefit

ulier siguilicanl obesily-relales comobidilies.

Cnly conbmde GLP 1 mimetc (exenatide) therady it the person has
liad & beelickl melabolic response (@ recaclion o’ &l lzast 1.0
percentage pointin HoA - and 3 waight 1285 ot at least 2% of initial

body we=iohl al & months).

Clscuss the potentizl Denetlts and rske of reatment wih a GLP-1
m metic (exenalide) with the person 0 enable them to make an

intormed decision.

1.1

1.2

et

Liraglutide 1.2 mg daily in triple therapy regimens {in combination
with mstfarmin and a sulfonylurea, or metformin and
thiazolidinedions) is recommended as an option for the treatment of
paople with type 2 diabetes, only if used as describad for exenatide
in Type 2 diabetes: the management of type 2 diabetes [MICE

clinical guideline ET); that is, when contrel of blood glucose remains

or becomes inadequatg (HbA 1z 2 T.5% or other higher level

agreed with the individual), and the person has:

+ a body mass index (BMI) = 35 k{g.-'m'-" in those of European
descant (with appropriate adjustment for other 2thnic groups)
and specific psychological or medical problems asscociated with
high body weight, or

= a BMI < 35 kg/m”, and therapy with insulin would have
significant accupatonal implications ar weight loss would benefit

ather significant ochesity-related comorbidities.

Treatment with liragiutide 1.2 mg daily in a triple therapy regimen
should anby be continusd as described for exenatide in Type 2
diabeies: the management of type 2 diabetes’ (NICE clinical

guideline §7); that is, if a beneficial metabolic responze has bean
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GLF-1 mimetic (exenatide)

1.7.14 Lonsidor adding a SLE-1 mimelc (Cxcnat dz) as third-ine mcrapy
lo firsl-line mellmmin 2ns a second-line sulfomdurea when conliol
of blood glucoze remains or Decomes inadequats (1 lbAw-2 7.3% o

oben highe level ayresd willh e individual], and e person hds,

+ @ cody mass index (G 1y= 220 -{g.'m: i1 those of Curopean

descent (with approzriate adjustment for other etnnlc groups)
and specifc psychological or medical problems associated with
nigh body welght, or

* atthe timz of publization pizgltazone was the anly thiazol diredions with UK markafing
sutnonsation for uss wiih Insulin.

MHE-E short chnical gudsiing & 1ype & dEbOIes: NewWer agonts iR

» A SMI < 35.0 k.;)'rn:, dnd Lerapy wilh nsalin would haee
significant occupational mplicatons or weight lozs would benefit
abier signilicanl obesily-relales cormonbidilies.

1.7.1% Cnly conbmue GLE 1 mimetic | exenatide) theraoy It the person nas
liad & beelickl melabolic response (@ recaclion o’ &l lzast 1.0
percentage pointin HoA - and 3 waight 1285 ot at least 2% of initial

body we=iohl al & months).

1.7.18 Ciscuss the potentlzl Denetlts and rske of reatment wih a GLP-1
m metic (exenalide) with the person 0 enable them to make an

intormed decision.

1.1

1.2

-5

Liraglutide 1.2 mg daily in triple therapy regimens {in combination
with mstfarmin and a sulfonylurea, or metformin and
thiazolidinedions) is recommended as an option for the treatment of
paople with type 2 diabetes, only if used as describad for exenatide
in Type 2 diabetes: the management of type 2 diabetes [MICE
clinical guideline ET); that is, when contrel of blood glucose remains
or becomes inadequate (HbA1c 2 T.5%. or other higher level

agreed with the individual), and the person has:

+ a body mass index (BMI) = 35 k{g-'m'-" n those of European

for other ethnige groups)
and specific psychological or medical problems asscociated with
high body weight, or
= a BMI < 35 kg/m”, and therapy with insulin would have
significant accupatonal implications ar weight loss would benefit

ather significant ochesity-related comorbidities.

Treatment with liragiutide 1.2 mg daily in a triple therapy regimen
should anby be continusd as described for exenatide in Type 2
diabeies: the management of type 2 diabetes’ (NICE clinical

guideline §7); that is, if a beneficial metabolic responze has bean
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NICE only supports the 1.2 mg dose of liraglutide

NHS |
Mational institute for
Health and Clindcal Excellence

Liraglutide for the treatment
of type 2 diabetes mellitus

Thile guidance was developad uslng the
gingls technobogy appralsal procsss

NICE ecihnoiogy appralsal guidsnce 213

1.1

1.2

[——r1)

Liraglutide 1.2 mg daibyin triple therapy regimens {in combination

with metfarmin and a sulferylurea, or metformin and a
thiazolidinedions) is recommended as an aption for the treatment of
paople with fype 2 diabetes, anly if used as describad for exenatide
in Type 2 diabstes: the management of tvpe 2 diahetes [NICE
clinical guideline &7); that is, when contrel of blood glucose remains
or becomes inadequate (HbA1e 2 T.5%. or other higher lzvel

agreed with the individual), and the person has:

+ a body mass index (BMI) = 35 k’g"rn? in those of European
descent (with appropriate adjustment for other ethnic groups)
and specific psychological or medical problems associated with
high body weight, or

= a BMI < 35 kg/m”, and therapy with insulin vould have
significant accupational implications arweight loss would benefit
ather significant chesity-related comorbidities.

Treatment with liraglutide 1.2 mg daily in a triple therapy regimen
should anby e continued as described for axenaticde in Type 2
diakbeies: the management of type 2 diabetes’ (NICE clinical

guideline 57} that iz, if a benaficial metabolic response has hean
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HbA,. AND WEIGHT CHANGES




Percentage of subjects achieving fall in
HbA,. and weight loss

Rosiglitazone 4 m

Glargine 24 1U

Glimepiride 4 mg

‘ Exenatide 10 ug BID
Liraglutide 1.2 mg

Liraglutide 1.8 mg
Data on file, Novo Nordisk ko i i gt




HbA,. and weight changes at 6 months in
1882 patients on exenatide
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HbA,. and weight changes at 6 months in
729 patients on liraglutide
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Percentage of subjects achieving fall in
HbA,. and weight loss

HbA, . decrease

Rosiglitazone 4 mg @
o

| 25%

4n  Exenatide and liraglutide in

_,ﬂEEE_. real clinical use for 6 months

32% Glargine 24 1U

299 Glimepiride 4 mg
(0]

729%, Exenatide 10 ug BID

Liraglutide 1.2 mg
78%

Liraglutide 1.8 mg
Data on file, Novo Nordisk



Percentage of subjects achieving fall in
HbA,. and weight loss

25.8% on exenatide plus insulin
HbA. . decrease

Rosiglitazone 4 mg @
o

4n  Exenatide and liraglutide in

_,ﬂEEE_. real clinical use for 6 months

37.4% on liraglutide plus insulin 25%
| 32% Glargine 24 U
Glimepiride 4 m
72% P 9
729%, Exenatide 10 ug BID

Liraglutide 1.2 mg
78%

Liraglutide 1.8 mg

Data on file, Novo Nordisk



HbA1c results at 3 and 6 months: exenatide
and liraglutide
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HDbA,. results at 3 and 6 months:
exenatide and liraglutide

Mean HbA1c (%)

10.5

10.0

Dates of data 2007-2009

Dates of data 2009-2011
p<0.001

. p=0.003

-0.74% -0.75% -1.12% -0.98%

Baseline1 3 month Baseline2 6 month Baseline1 3 month Baseline2 6 month
(n=3541) (n=2362) (n=1125) (n=718)
Exenatide Liraglutide




Weight results at 3 and 6 months: exenatide
and liraglutide
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Weight results at 3 and 6 months:
exenatide and liraglutide

Dates of data 2007-2009 Dates of data 2009-2011
130
p<0.001
I 1 p<0001
[ ]
120+ -4.4 kg -6.5 kg -3.0 kg -3.5 kg

110

Mean Weight (kg)

100

90-

Baseline1 3 month Baseline2 6 month Baseline1 3 month Baseline2 6 month

(n=3361)  (n=2242) (n=1124) (N=764)

Exenatide Liraglutide




BLOOD PRESSURE AND
LIPIDS




Maan SEBF (mmHg)

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

-4 mmHg
p<0.001

142

Bageling SBP & month 33P

Exenatide
(n=1246)

-4 mmHg
p<0.001
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Liraglutide
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Changes in blood pressure

SBP DBP
150 - 90
-3.6 mmHg -4.1 mmHg -0.3 mmHg -1.5 mmHg
p<0.001 p<0.001 P=0.464 p<0.001
(=) [=)
I 140 I
- =
g E
o o
(a8} (a8}
n )
= 130 -
© ©
O O
= =
120 -
Baseline  6m Baseline 6m Baseline 6m Baseline  6m
Exenatide Liraglutide Exenatide Liraglutide
(n=1246) (n=704) (n=1246) (n=704)

Latest SBP - median 26 weeks
Results for exenatide adapted from Ryder et al. Pract Diab Int 2010;27:352-357b ABCB
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Changes in lipid profiles

Exenatide
6 - 0.1 mmol/L -0.03 mmol/L -0.1 mmol/L 6 4 -0.1 mmol/L
p<0.001 p<0.001 p=0.009 p=0.003
5 o assnannnannanit 1 DR 5 i B!

fu
1

B
1

Lipids (mmol/L)
o
Lipids (mmol/L)
2

Pt 2 J
1 4 1 -
0 4 : . 0
Baseline 6m Baseline 6m Baseline 6m Baseline 6m
TC HDL TG TC
(n=1470) (n=1220) (n=998) (n=522)

Latest TC, HDL, TG - median 26 weeks

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

Liraglutide

0 mmol/L

p=0.861
IssnnninEEEELl

Baseline 6m

HDL
(n=440)

-0.3 mmol/L

p=0.003
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Changes in lipid profiles

Exenatide Liraglutide
o -0.1 mmol/L -0.03 mmol/L -0.1 mmol/L 1 -0.1 mmoliL 0 mmol/L -0.3 mmol/L
p<0.001 p<0.001 p=0.009 p=0.003 p=0.861 p=0.003
3 1 1 1 & 1 1 1
33
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= =
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Baseline 6 month Baseline € month Baseline 6 month - Baseline 6 month Baseline 6 month Baseline 6 month
TC HCL TG TC HOL TG
TC HDL TG TC HDL TG
(n=1470) (n=1220) (n=998) (n=522) (n=440) (n=405)

Latest TC, HDL, TG - median 26 weeks

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

Adverse Event Exenatide audit Liraglutide audit
Total Gl side effects 23.7% 15.1% i
Transient Gl side effects 15.6% 10.1% - 3247
_ patients
Hypoglycaemia 5.6% 0.8% |
Pancreatitis 4 cases (1 no alternate cause) 4 cases (to be clarified) ]
Acute renal failure 14 cases (0.2%) 3 cases
Headache 0.8% 0.3%
Fatigue 0.5% 0.1%
Dizziness 0.2% 0.1%
Injection site problems 0.1% 0.2% 4129
Allergic reaction 0.2% 0.2% patients
Thyroid Not ascertained 1 hyperthyroidism, 1 benign
thyroid adenoma
Bleeding Not ascertained 3 epistaxis, 1 Gl, 1 GI+GU
Raised LFT Not ascertained 5 cases

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

Aawvwtiakion of Beitish Clinical Diabuiniagint



Summary of main audit results

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

Improvements in blood pressure and lipids
No new safety concerns

Differences in HbA,. and weight changes between
exenatide and liraglutide




Differences between exenatide and
liraglutide

 Dates of the audit
e exenatide data: 2007-2009
* liraglutide data: 2009-2011

* HbA,.
— exenatide 68.2% v liraglutide 75.8%

* Weight
— exenatide 89.2% v liraglutide 77.9%




Reasons for differences
* Drugs
» Patient population/baseline characterstics

* Clinician behaviour




Baseline diabetes treatment use
(and discontinuation)

Exenatide Liraglutide
Metformin 84.0 (0.9) 83.6 (0.8)
Sulphonylurea 49.5 (6.5) 42.0 (4.9)
Thiazolidinedione 27.1(13.4) 21.0(7.4)
Meglitinide 2.0 (0.6) 1(0.3)
Acarbose 0.9 (0.3) 6 (0.3)
DPP-4 inhibitor 22 (1.4) 12.4 (10.9)
Exenatide - 20.7 (20.7)
Insulin 33.9 (8.1) 40.2 (2.6)

As a percentage of 6717 and 4129 patients respectively




Explanation for difference in HbA,. and
weight effects

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

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




SWITCHING FROM EXENATIDE
OR DPP-4 INHIBITOR TO
LIRAGLUTIDE




Switch to liraglutide

 Switch from exenatide
« 855/4129 (20.7%)

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

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

 Liraglutide as add-on therapy analysed




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

p<0.001 p<0.001 p<0.001
1
10.0 EXE-LIRA Switch 10.0 DPPIV-LIRA Switch 10.0 Non-Incretin
9.5+ 9.54 9.38 9.5 4 945
9.16
X 9.0 + 9.0 - 9.0 -
(6]
i
< 8.50
= 8.5 8.5 8.5 1
o
(]
()}
= 8.0 1 8.0 - 8.0 -
7.5 7.5 7.5 -
7.0 7.0 7.0 -
Baseline 3 months Baseline 3 months Baseline 3 months
(n=286) (n=158) (n=774)
Mean change - 0.66% - 0.89% -1.30%

p<0.001

p<0.01



3 month HbA, . changes of patients switching exenatide BD or DPP4
inhibitors to liraglutide 1.2 mg in comparison with liraglutide add-on therapy
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Exe-Lira Switch

p<0.001
| ——|

DPP4i->Lira Switch
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1

9.38

1
9.45

Mean change - 0.66%
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(n=286) (n=158) (n=774)
-0.89% -1.30%
1 ]
p<0.001

p<0.01




Figure 1: 3 month Weight changes of patients switching exenatide BD or DPPIV
inhibitors to liraglutide 1.2 mg in comparison with liraglutide add-on therapy

120 EXE-LIRA Switch 120 DPPIV-LIRA Switch 120 Non-Incretin
p=0.002 p<0.001 p<0.001
1 1 1
1151 115+ 115+
112.9

—
g
(= 110.2
£ 1104 110+ 110+
o 108.4
- 107.7 107.5
)
=
c
© 105- 105 1048 1 405-
=

100 100 100

95 95 - 95

Baseline 3 months Baseline 3 months Baseline 3 months
(n=274) (n=155) (n=806)
Mean change - 0.7 kg - 2.8 kg - 2.8 kg

p<0.001

p<0.001



3 month Weight changes of patients switching exenatide BD or DPP4
inhibitors to liraglutide 1.2 mg in comparison with liraglutide add-on therapy

Mean Weight (Kg)

Exe-Lira Switch DPP4i-Lira Switch Non-incretin Add-on
120 -
P=0.002 p<0.001 p<0.001
115 | - 1 - 1 - 1
110 -
105 -
100 -
95 - T
Baseline 3m Baseline 3m Baseline 3m
(n=274) (n=155) (n=806)
Mean change - 0.7 kg - 2.8 kg - 2.8 kg
p<0.001

p<0.001




Switching from exenatide to liraglutide

* Improvements in HbA,_ and weight are
seen when switching from exenatide to
liraglutide




Dose of liraglutide used

{4129
{3274

2377

Total liraglutide audit
patients

Exclude on exenatide

Exclude no follow-up data

ABCD



Dose of liraglutide used

Among 2377, dose at 3 months post-
liraglutide initiation:

e Liraglutide 0.6 mg 178/2377 (7.5%)
e Liraglutide 1.2 mg 1748/2377 (73.5%)
* Liraglutide 1.8 mg 186/2377 (7.8%)

* Dose not known 265/2377 (11.1%)




Baseline characteristics of
liraglutide 1.2 mg and 1.8 mg

Liraglutide 1.2 mg Liraglutide 1.8 mg p-value
(n=1748) (n=186)

Male (%) 55.0 57.5 NS
Caucasian (%) 92.0 82.4 <0.001
Age (yrs) 55.3 (11.0) 55.8 (11.1) NS
Diabetes duration (yrs) 9 (5-13) 10 (6-14) 0.038
HbA, . (%) 9.38 (1.70) 9.62 (1.83) NS
Weight (kg) 111.9 (22.6) 113.0 (25.2) NS
BMI (kg/m?) 39.3 (7.4) 39.1 (8.0) NS
On insulin (%) 40.2 50.5 0.007

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

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

Patients, heavier and more poorly controlled than in RCTs
— Changes in HbA,, weight, BP and lipids reflect RCT data

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

HbA, . and weight benefits when switching from other incretin-
based therapies to liraglutide

Prescribing outside guidelines
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