Liraglutide and Cardiovascular
Outcomes in Type 2 Diabetes
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Liraglutide
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Liraglutide

Figure 3. Mechanism of Action of GLP-I
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Liraglutide
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If A1C target not achieved after ~3 mc

hs of therapy, pr d to 2-drug combination (order not meant to denote
any specific preferenc hoice dependent on a variety of patient- and disease-specific factors):

Metformin Metformin Metformin Metformin Metformin
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Sulfonylurea DPP-4 SGLT2 GLP-1 recepto
inhibitor inhibitor agonist
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Metformin

If A1C target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote
any specific preference—choice dependent on a variety of patient- and disease-specific factors):

Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + +

Sulfonylurea DPP-4 SGLT2 GLP-1 receptol
” inhibitor inhibitor agonist
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or

Insulin®

If A1C target not achieved after ~3 months of triple therapy and patient (1) on oral combination, move to injectables; (2) on GLP-1-RA, add
basal insulin; or (3) on optimally titrated basal insulin, add GLP-1-RA or mealtime insulin. In refractory patients consider adding TZD or SGLT2-i:

Metformin
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Marso SP, Daniels GH, Brown-Frandsen K, et al. Liraglutide and
Cardiovascular Outcomes in Type 2 Diabetes. N Engl J Med. 2016
Jul 28;375(4):311-22.

The cardiovascular effect of liraglutide, when added to standard
care in patients with type 2 diabetes, remains unknown.

Liraglutide

Placebo

Time from randomization to first occurrence of death from
cardiovascular causes, nonfatal (including silent) myocardial
infarction, or nonfatal stroke.




Study Design

Figure 51. Study design.

9340 subjects Placebo Liraglutide 0.6-1.8 mg OD + standard of care Safety follow-up

* Double blinded run-in v fol

+ 2-week placebo run-in Placebo + standard of care Safety follow-up

{ ...................................
1! 2 weeks }r Duration 3.5-5years ﬂ; 30 days )I
Screening Randomization (1:1) End of treatment
Key inclusion criteria Primary endpoint
« T2DM, HbA;. =7.0% +* Time from randomization to first occurrence of a composite CV

s Antidiabetic drug naive: OADs and/or basal/premix insulin outcome (CV death, non-fata MI, or non-fatal stroke)

= Age 250 years and established CV disease or chronic renal failura

or
+ Age 260 years and risk factors for CV disease .

Key secondary endpoints
Time from randomization to first ocourrence of an expanded
composite CV outcome (CV death, non-fatal MI, non-fatal
. . stroke, revascularizabon, unstable angina or hosp. for heart
Primary objective failure) g P
To assess the effect of treatment with liraglutide compared with placeboon | | S
the incidence of CV events in adults with T2DM that are at high risk for CV T!rne from randnm!zat!un to al cayse_ ;Ieath
* Time from randomization to each individual component of the

events
expanded compoate CV outcome
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6.2 Inclusion Criteria
:f;. g (Recru|tment) =23 —’ﬂh' 1. Informed consent obtained before any trial-related activities. (Trial-related activities are any
{?’ 13'4 %‘ H_ 9 procedure that would not have been performed during normal management of the subject)
2. Men or women with {vpe 2 digbetes
3 -> /2 RS a
b ek f_9 . . . . —
LS R | ® Prior cardiovascular disease cohort: age 250 and 21 of the following criteria:
N g E ATIE }}’9‘5 A FEEE 5 a) prior myocardial infarction
f? (LI:_C ,'Q. j%_t;,_i_ P\ IS / b) prlmr stroke or prior Fransmntllschacmlc a_ttack (TIA) o
o 2 + ¢) prior coronary, carotid or peripheral arterial revascularisation
"* = ) (P li’- tfl ‘r T o d) =50% stenosis on angiography or other imaging of coronary, carotid or lower extremity
<P\ hN j\/};ﬂi 5 '}i—-'fé.jz f@ﬂ arteries
N . ¥ Fj ~ ¢) history of symptomatic coronary heart disease documented by positive exercise stress test
)3 -Q g_ r/ ( F _ {ﬁﬁﬁ’\ or any cardiac imaging, or unstable angina with ECG changes
’]‘i) z ?; é\' ;]j-[ :7%_ l’,/’:g 1% [} asymptomatic cardiac ischemia documented by positive nuclear imaging test or exercise
sk test or dobutamine stress echo
et @\ X = . . :
ENE &g g) chronic heart failure NYHA class 11-111

h) chronic renal failure, defined as glomerular filtration rate < 60 mL/min/1.73m" per
Modification of Diet in Renal Disease (MDRD) or < 60 mL/min per Cockroft-Gault formula
OR

| e No Prior cardiovascular disease group: Age 260 y and 21 of the following criteria:
a) microalbuminuria or proteinuria
b) hypertension and left ventricular hypertrophy by ECG or imaging
¢) left ventricular systolic or diastolic dysfunction by imaging

d) ankle/brachial index <0.9

4. Anti-diabetic drug naive or treated with one or more oral anti-diabetic drugs or treated with
human NPH insulin or long-acting insulin analogue, alone or in combination with OAD(s)

5. HbA,.=7.0% at 5c1eenm§
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Exclusion Criteria

Tﬁec 1 diabetes

Use of a GLP-1 receptor agonist (exenatide, liraglutide or other) or pramlintide or any DPP-4

months prior to Scréenin

Use of insulin other than human NPH insulin or long-acting insulin analogue within 3 months
prior to screening. Short-term use of other insulin during this peried in connection with
intercurrent illness is allowed, at Investigators discretion

Acute decompensation of glycaemic control requiring immediate intensification of treatment
to prevent acute cmnpllcatmns o qrapetes (e.g., diabetes ketoacidosis) in the previous 3
months

vas - event | i
Currently planned coronary, carotid or peripheral artery revascularisation
Chronic heart failure NYHA class IV
Current continuous renal replacement therapy

Estimated glomerular filtration rate (eGFR) (as per MDRD} < 30 mL/min/| .73m” at

screening. The criterion is applicable alter a target num
mL/min are randomised (see section 6.4)

End stage liver diseasel defined as the presence of acute or chronic liver disease and recent
history of one or more of the following: ascites, encephalopathy, variceal bleeding, bilirubin =
2.0 mg/dL, albumin level < 3.5 g/dL, prothrombin time > 4 seconds prolonged, international
normalised ratio (INR) =1.7 or prior liver transplant

A prior solid organ transplant or awaiting solid organ transplant
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6.3 Exclusion Criteria

12. Malignant neoplasm requiring chemotherapy, surgery, radiation or palliative therapy in the

previous > years. Patients with intraepithelial squamos cell carcinoma of the skin (Bowen’s

disease) treated with topical 5FU and subjects with basal cell skin cancer are allowed to enter
the trial

medullary thzmud carcinoma (FMTC)

14. Personal history of non-familial medullary thyroid carcinoma
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10.1 Randomisation

A randomisation session will be carried out for all subjects by using the IV/WRS.

Subjects meeting all inclusion/exclusion criteria will be randomised 1n a 1:1 manner to receive a
double-blind. once daily dose of maximum 1.8 mg of liraglutide, or equivalent placebo as an add-
on to their SOC treatment.

Subjects will be started on 0.6 mg of liraglutide or the equivalence of placebo. Dose escalation
will proceed to 1.2 mg after 1 week followed by dose escalation to 1.8 mg after one week. Dose
increase period can be extended based on subject’s tolerance to the trial product. Further, the dose
can be reduced at any time in the trial if required by the subject’s tolerance to the trial product.
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There were no statistically significant differences. Continuous variables were tested using a Wilcoxon

Table 52. Baseline characteristics.

Male sex
Age, years
Diabetes duration, years
Geographic region
Europe
Morth America
Asia
Rest of the world
Glycated hemoglobin, %
BMI, kg/m*
Body weight, kg
Systolic blood pressure, mm Hg
Diastolic blood pressure, mm Hg
Heart failure®
Established CVD (age >50)
Prior myocardial infarction
Prior stroke or transient ischemic attack
Prior revascularization
»50% stenosis of coronary, carotid, or lower
extremity arteries
Documented symptomatic CHD"
Documented asymptomatic cardiac ischemia®
Heart failure NYHA 11 =11l
Chronic kidney disease”
CVD risk factors (age >60 )
Microalbuminuria or proteinuria
Hypertension and left ventricular hypertrophy

Left ventricular systolic or diastolic dysfunction |

Ankle-brachial index <0.9

Renal function
Normal (eGFR =90)
Mild impairment (eGFR 60-89)
Moderate impairment (eGFR 30-59)
Severe impairment (eGFR <30)

Liraglutide

| (N=4,668)

3011 (64.5)

| 64.247.2

12.8+8.0

| 1639 (35.1)

1401 (30.0)
360 (7.7)

| 1268 (27.2)

8.7+16
325463
91.9+21.2
135.9 + 17.8

[ 77.2+103

835 (17.9)

| 3831(82.1)

1464 (31.4)

| 730 (15.6)

1835 (39.3)
1188 (25.4)

| 412(8.8)

1241 (26.6)
653 (14.0)
1185 (25.4)

| 837(17.9)

501 (10.7)
248 (5.3)
203 (4.3)
110 (2.4)

1620(34.7)
1932 (41.4)
999 (21.4)
117 (2.5)

AR )?

Placebo
(N=4,672)
| 2992 (64.0)
| 64.4+7.2
129+8.1

| 1657 (35.5)
1446 (31.0)
351 (7.5)

| 1218 (26.1)
87+15
32.5+6.3
91.6+20.8
135.9+17.7

[ 77.0+ 101

| 832(17.8)

| 3767 (80.6)
1400 (30.0)

| 777 (16.6)
1803 (38.6)
1191 (25.5)

406 (8.7)
1231 (26.3)
652 (14.0)
1122 (24.0)

| 905 (19.4)
558 (11.9)
251 (5.4)
191 (4.1)

| 116 (2.5)

1655 (35.4)
1975 (42.3)
935 (20.0)
107 (2.3)
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Baseline
Liraglutide Placebo p-value
(N=4668) (N=4672)
Cardiovascular medication
Antihypertensive therapy 4322 (92.6) 4299 (92.0) 0.30
Beta blockers 2649 (56.7) 2524 (54.0) 0.008
Caleium channel blockers 1531 (32.8) 1477 (31.6) 0.22
ACE inhibitors 2412 (51.7) 2349 (50.3) 0.18
ARBs 1486 (31.8) 1484 (31.8) 1 0.94
Others 468 (10.0) 452 (9.7) 0.57
Diuretics 1950 (41.8) 1949 (41.7) 0.96
Loop diuretics 823 (17.6) 833 (17.8) 0.80
Thiazides 826 (17.7) 787 (16.8) 0.28
Thiazide-like diuretics 325(7.0) 355 (7.6) 0.24
Aldosterone antagonists 254 (5.4) 250 (5.4) 0.85
Lipid-lowering drugs 3554 (76.1) 3511 (75.1) 0.27
Statins 3395 (72.7) 3334 (71.4) 0.14
Ezetimibe 163 (3.5) 166 (3.6) 0.87
Others 492 (10.5) 510 (10.9) 0.56
Platelet aggregation inhibitors 3203 (68.6) 3119 (66.8) 0.06
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Baseline
Liraglutide Placebo p-value
(N=4668) (N=45672)

ACETyIsancync acia 2975163 .7] Z899(62.1] o9
Clopidogrel, ticlopidine,
prasugrel, ticagrelor 718 (154 743 (159 043
Other anti-thrombaotic drugs 309 (6.6) 314 (6.7) 0.84

Antihyperglycemic medication

Metfarmin 3537 (75.8) 3599 (77.0) 0.15
Sulfonylureas 2362 (50.8) 2359 (50.5) 0.92
Alpha-glucosidase inhibitors 137 (2.9) 122 (2.6) 0.34
Thiazolidinediones 294 (6.3) 279 (6.0) 0.51
DPP-4 inhibitors 4 (<0.1) 2 (=0.1) 0.41
GLP-1RAs 0 1 (<0.1) 0.32
SGLT-2 inhibitors N/A N/A N/A
Glinides 177 (3.8) 171 (3.7) 0.74
Others 0 1(=<0.1) 0.32

Insulin treatment 2035 (43.8) 2124 (45.5) 0.07
Premix 483 (10.3) 471 (10.1) 0.67
Short-acting 112 (2.4) 98 (2.1) 0.33
Intermediate-acting 643 (13.8) 679 (14.5) 0.29
Long-acting 1098 (23.5) 1122 (24.0) 0.58
Other insulins 59(1.3) 48 (1.0) 0.28
Na insulin treatment 2633 (56.4) 2548 (54.5) 0.07
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Introduced during trial

Liraglutide Placebo p-value
(N=4668) (N=4672)
Cardiovascular medication
Antihypertensive therapy 160 (3.4) 163 (3.5) 0.87
Beta blockers 69 (1.5) 66 (1.4) 0.79
Calcium channel blockers 34 (0.7) 29 (0.6) 0.53
ACE inhibitors 81(1.7) 93 (2.0) 0.36
ARBs 51(1.1) 65 (1.4) 0.19
Others 11(0.2) 13(0.3) 0.68
Diuretics 516 (11.1) 647 (13.8) <,001
Loop diuretics 304 (6.5) 382 (8.2) <.01
Thiazides 170 (3.6) 236 (5.1) <.001
Thiazide-like diuretics 73 11.6) 93 (2.0) 0.12
Aldosterone antagonists 117 (2.5) 95 (2.0 0.13
Lipid-lowering drugs 417 (8.9) 481 (10.3) 0.026
Statins 379 (8.1) 450 (9.6) 0.010
Ezetimibe 17 (0.4) 16 (0.3) 0.86
Others 62 (1.3) 64 (1.4) 0.86
Platelet aggregation inhibitors 375 (8.0 427 (9.1) 0.06
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Introduced during trial
‘gi*‘i(lvlaintenance)- %, _§_E'_ {?, 39, . Liraglutide Placebo p-value
3 *B f E’f”/ ‘; & ‘? (N=4668) (N=4672)
Acetylsalicylic acid 335(7.2) 369 (7.9) 0.19
Clopidogrel, ticlopidine,
ﬁk‘lﬁ’ Eﬁ;l"( /VL', {? prasugrel, ticagrelor 10422 124(27) 018
);E. p 2= ;Z “E“'HJ_L o "l/f 7 '_%";‘j‘}?; A e Other anti-thrombotic drugs 235 (5.0) 275 (5.9) 0.07
/T r 7 sh _-E_. ’éﬁ}ﬁj/‘;}%‘ },@; % ’Eﬁ #B Antihyperglycemic medication
PF:' (‘-7[" é 7 éﬁ f:r jk]{ﬂ 2, *—"Lri‘a' . Eﬁ/‘; Metfarmin 250 (5.4) 301 (6.4) 0.026
NN Sulfonylureas 353 (7.6) 505 (10.8) <.001
}%‘ t *ﬁ'%; E\‘ ;I- ' }'@#B PF:') ° Alpha-glucosidase inhibitors 83(1.8) 147 (3.1) =,001
Thiazolidinediones 99 (2.1) 160 (3.4) <.001
DPP-4 inhibitors 149 (3.2) 170 (3.6) 0.24
%ﬂzg'i %-% . GLP-1RAs 87(1.9) 139 (3.0) <001
LR e . SGLT-2 inhibitors 100 (2.1) 130 (2.8) 0.046
D{.‘?’ D7 '/i' { Glinides 85 (1.8) 137 (2.9) <.001
Others 0 1(<0.1) 0.32
Insulin treatment 1336 (28.6) 2018 (43.2) <,001
Premix 683 (14.6) 1067 (22.8) <.001
Short-acting 641 (13.7) 984 (21.1) <.001
Intermediate-acting 687 (14.7) 998 (21.4) <001
Long-acting 747 (16.0) 1153 (24.7) <,001
Other insulins 226 (4.8) 321(e.9) =001
No insulin treatment 1832 (39.2) 1343 (28.7) <001
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Table 18-1 Sample size calculations
{-@ ’ﬁ Uﬂ ..EMFO"OW up) PLAN

[ 2 3 4 5 6 7
ﬁg_ﬁ;’. E’—”j L “;’.L" 75_7\(? Event rate placebo/liraglutide (%0/year) | LE/L8 |J1.4/1.4 | LO/LO | 1.8/1.8 | LE/L.7 | 1.4/1.3 | L7118
Drop-out (%) 10 10 10 15 10 10 10
y2as ;L“ Voo s ( #E X 5§~ i mgﬁ)};‘:’ A s || Expected number of events 611 [fe11  [611  [611  [394 [462 | 594
.o . L N total 8754 [[11162 | 15496 | 9008 | 8754 | 8754 | 8754
B b 3 20% o }?5 AR & "i{ﬁ& A Power 90% [|90% [90% | 90% | 97.3% | 95.1% | 68.6%

fie e w38 {7 St A #fr(“" e come.

% 7 4 #7172 | Intention —to-treat, or placebo was 3.5 vears. The mean percentage
el o Of Lime that patients received the trial regimen
ITT analysis) was 84% for liraglutide and 83% for placebo.

The median follow-up was 3.8 years in each
group. The median daily dose of liraglutide was

Figure S2. Study subject disposition.

Screened
e =
FR ~p ‘g? N=12076
.{D ‘?' D * { - | Screening failures N=2002
/ “| Withdrew before run-in N=456
Run-in
N=9618
~ | Run-in failures N=106
“| withdrew before randomization N=172
Randomized (FAS)
N=9340 (100%)
Liraglutide Placebo
N=4668 (100%) N=4672 (100%)
Completed study Did not complete study N=139 (3.0%) Completed study Did not complete study N=159 (3.4%)
N=452 7.0%; = Alive N=127 (2.7%) N=4513 (96.6%) «  Alive N=142 (3.0%)
Vital status unknown N=12 (0.3%) Vital status unknown N=17 (0.4%:)
«  Withdrawal of consent N=4 (0.1%) «  Withdrawal of consent N=8 (0.2%)
+  Lost to follow-up N=8 (0.2%) + Lost to follow-up N=9 (0.2%)
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Trial Product(s):

AT ) ?

Novo Nordisk A/S will supply the following trial products:
o Liraglutide 6.0 mg/mL. 3 mL pen-injector for sc injection

* Placebo, 3 mL pen-injector for s¢ injection

FEEE
WE2 0% F %

All components of the cardiovascular and microvascular endpoints will be adjudicated by an

independent Adjudication Committee in a blinded

manner. Definitions and diagnostic criteria for

these will be developed by the Committee and contained in the Committee operations manual,

the dose indicator lines up with the relevant dose. There will be one pen type with a 3-step scale

including 0.6, 1.2 and 1.8 mg. This pen-type is to be used throughout the trial. Liraﬁlutidt: or
placebo is administered once daily by subcutaneous injection, either in the abdomen. thigh or
. ____ ]

Upper arm.

After randomisation, treatment with liraglutide or placebo will be double-blind throughout the

trial.

Liraglutide will be av dlldhlE at a concentration nf'ﬁ 0 mg/mL dnd aupplled in a 3 mL disposable

pen-injector,

Subjects will be started on 0.6 mg of liraglutide or the equivalence of placebo. Dose escalation of
liraglutide or corresponding placebo will proceed to 1.2 mg after one week followed by dose
escalation to 1.8 mg after one week. Dose increase period can be extended based on subject’s



Tabde 1. Primary and Secondary Qubcomes.™
Liraghutide Incidence Placebo Imcidemce Hazard Ratic
Clutoome (H= 4658} Raie [N =4EFE Rate (95% €) P Yalue
mo, of epants no. of ererds)
mr. of patients (35) 108 paiiani-yr no. of potiants S8 1080 pedirnt-pr
Frimiary composite catcomiet Gl {13.4) 34 £5d9 114.99 1.4 0.87 0. 7E-0.97) {131 I
Expanded comiposite outcomef a4g (20.1) 53 IGED (2.1 6.0 (0.BE (D.E1-0.95] 0005
Cezath from any cause 3B1 (8.2 ol | A47 [9.5) 2.5 {1.B5 00.74-0.97] [(TF |
Death fram cardisvascular causes 219 {4.7) 1.2 TR [6.05 1.6 .78 (0.66-0.093) 007
Dusathy Traares e ieliowss cular ciuses 162 {3.5] o9 169 [3.6) 14 0,95 {0.77-1.1K] .66
Kyecardiad infarction| 292 (6.3) LE 133 [7.3) 1.9 0,86 10,711 .04] n.oas |
Fatall 17 (0.4 ol 24 |8 0.2 0,60 (0.11-1 .14 0.10
Monfatal 2B1 {6 L& 0T [ 1E 0.E8 (0.75-1.0%] 011
Silenty 62 (1LY 0.3 6 (L&) .4 {0LB6 (0.61-1.20] 057
Shroxe] 173 (3.7 Lo 199 [4.3) 11 {186 (0.71-1.06] .16
Fatalf 16 {9.3] ol 15 |IL5) .1 01,64 (0.34-1.19] .16
Maonfatal 159 (2.4] 0g EERER ) 14 0,89 (3.72-1.11] 0,30
Transent ischemic attack| 48 (1.4 03 & 1.3) .3 {179 (0. 52<1.18] 2%
Coronary revasculanzaton 405 (8.7 213 dd ] [9.d) 2.5 {91 (0.50-1.04] 1B
Hospitalization for unstable angina pectons 122 (2.6) or M2 a7 {198 (0. 76-1.26] 0.B7
Hospitalizatice for heart {ailure 216 {4.7] 1.2 A |5.3) 1.4 0LB7 0.73-1.05] .14
Micrevascular avent 355 (7.6 10 415 (3.9 .2 01,84 (0.73-0.97] 0.0z
Retinepathy 16 (2.3] 0E 82 (2.0 0.5 1,15 (0.67-1.53) 0,33
Mephropathy 268 (5.7 L T 14 0.78 (067-0.92) 0.003

* Hazard ratios and P values were estimated with the use of a Cox proportional-hazards model with treatment a5 a covaniate.

1 The primary composite ouioome o the timetosesent analysis consisted of the first ecounence of death from cardiovascular causes [L31 patients in the limglutide group vs. 237 in the
placebo group), monfatal (induding silent] mypocardial infarcton (275 ve 304), or nonfatal strokie {152 vs. 163). The P value is for supenianity.

1 The mpanded composite cutcome included death from cardiovascular causes, nonfatal myocardial infarcton, nonfatal stroke, coronary revascularization, or hospatalization for unstable
angina pectoris or heart failwme.

{ Thiz analysis was mot prespecified.
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Results

Tabde 1. Primary and Secondary Qubcomes.™
Liraghutide Incidence Placebo Imcidemce Hazard Ratic
Clutoome (H= 4658} Raie [N =4EFE Rate (95% €) P Yalue
mo, of epants no. of ererds)
mr. of patients (35) 108 paiiani-yr no. of potiants S8 1080 pedirnt-pr
Frimiary composite catcomiet Gl {13.4) 34 £5d9 114.99 1.4 0.87 0. 7E-0.97) {131 I
Expanded comiposite outcomef a4g (20.1) 53 IGED (2.1 6.0 (0.BE (D.E1-0.95] 0005
Cezath from any cause 3B1 (8.2 ol | A47 [9.5) 2.5 {1.B5 00.74-0.97] [(TF |
Death fram cardisvascular causes 219 {4.7) 1.2 TR [6.05 1.6 .78 (0.66-0.093) 007
Dusathy Traares e ieliowss cular ciuses 162 {3.5] o9 169 [3.6) 14 0,95 {0.77-1.1K] .66
Kyecardiad infarction| 292 (6.3) LE 133 [7.3) 1.9 0,86 10,711 .04] n.oas |
Fatall 17 (0.4 ol 24 |8 0.2 0,60 (0.11-1 .14 0.10
Monfatal 2B1 {6 L& 0T [ 1E 0.E8 (0.75-1.0%] 011
Silenty 62 (1LY 0.3 6 (L&) .4 {0LB6 (0.61-1.20] 057
Shroxe] 173 (3.7 Lo 199 [4.3) 11 {186 (0.71-1.06] .16
Fatalf 16 {9.3] ol 15 |IL5) .1 01,64 (0.34-1.19] .16
Maonfatal 159 (2.4] 0g EERER ) 14 0,89 (3.72-1.11] 0,30
Transent ischemic attack| 48 (1.4 03 & 1.3) .3 {179 (0. 52<1.18] 2%
Coronary revasculanzaton 405 (8.7 213 dd ] [9.d) 2.5 {91 (0.50-1.04] 1B
Hospitalization for unstable angina pectons 122 (2.6) or M2 a7 {198 (0. 76-1.26] 0.B7
Hospitalizatice for heart {ailure 216 {4.7] 1.2 A |5.3) 1.4 0LB7 0.73-1.05] .14
Micrevascular avent 355 (7.6 10 415 (3.9 .2 01,84 (0.73-0.97] 0.0z
Retinepathy 16 (2.3] 0E 82 (2.0 0.5 1,15 (0.67-1.53) 0,33
Mephropathy 268 (5.7 L T 14 0.78 (067-0.92) 0.003

* Hazard ratios and P values were estimated with the use of a Cox proportional-hazards model with treatment a5 a covaniate.

1 The primary composite ouioome o the timetosesent analysis consisted of the first ecounence of death from cardiovascular causes [L31 patients in the limglutide group vs. 237 in the
placebo group), monfatal (induding silent] mypocardial infarcton (275 ve 304), or nonfatal strokie {152 vs. 163). The P value is for supenianity.

1 The mpanded composite cutcome included death from cardiovascular causes, nonfatal myocardial infarcton, nonfatal stroke, coronary revascularization, or hospatalization for unstable
angina pectoris or heart failwme.

{ Thiz analysis was mot prespecified.




Discussion

* NNT=66(Primary outcome)
e NNT=98(Death from any cause)

than did those in the placebo group. The num-
ber of patients who would need to be treated to
prevent one event in 3 years was 66 in the analy-
sis of the primary outcome and 98 in the analysis
of death from any cause." There has been con-



Discussion

 There has been concern about the risk of hospitalization for heart failure
with various agents that have been used to treat diabetes mellitus,
including DPP-4 inhibitors. In the present trial, there were fewer
hospitalizations for heart failure among patients in the liraglutide group

Takle 1, Primary ard Secondary Quicemes.®

F Hospitalization for Heart Failure
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Discussion

Introduced during trial
at baseline and during the trial. There were Liraglutide Placebo p-value
fewer add—i_:nn therapies for diabetes medications, (N=4668) (N=4672)
medications, an
tients 1n the liraglutide group than in those in Cardiovascular medication
# e placebo group. Subgroup 31131}'565 suggest a Antihypertensive therapy 160 (3.4) 163 (3.5) 0.87
Beta blockers 69 (1.5) 66 (1.4) 0.79
Calcium channel blockers 34 (0.7) 29 (0.6) 0.53
Higher use of diuretics in placebo RS E11LT) 332.0) 036
group,which may decrease the risk 4z ST 65 (12) 019
of heart failure ? Others 11(0.2) 13(0.3) 0.68
Diuretics 516(11.1) 647 (13.8) <.001
Loop diuretics 304 (6.5) 382 (8.2) <.01
Thiazides 170 (3.6) 236 (5.1) <.001
Thiazide-like diuretics 73 11.6) 93 (2.0) 0.12
Aldosterone antagonists 117 (2.5) 95 (2.0 0.13
Lipid-lowering drugs 417 (8.9) 481 (10.3) 0.026
Statins 379(8.1) 450 (9.6) 0.010
EZEnmine o) o (03] LVa17]
Others 62 (1.3) 64 (1.4) 0.86
Platelet aggregation inhibitors 375 (8.0 427 (9.1) 0.06




Discussion

Introduced during trial

. ) . Liraglutide Placebo p-value
at baseline and during the trial. There were
fewer add-on therapies for diabetes medications (N=4068) (h=4672)
o ) P ) ) o ! Acetylsalicylic acid 335(7.2) 369 (7.9) 0.19
lipid-lowering medications, and diuretics in pa- : —
. . . . . . Clopidogrel, ticlopidine,
tients in the liraglutide group than in those in 104 (2.2) 124(2.7) 0.18
prasugrel, ticagrelor
the placebo group. Subgroup analyses suggest a
R CESRLACR e
Antihyperglycemic medication
Higher use of SU and TZD in placebo Metformin 250(5.4) 301(64) 0.026
. Sulfonylureas 353 (7.6) 505 (10.8) <.001
group,which are known to be !

] d ith d | Alpha-glucosidase inhibitors 83(1.8) 147 (3.1) =001
assocliated with cardiovascular Thiazolidinediones 99 (2.1) 160 (3.4) <.001
adverse event,may influence the DPP-4 inhibitors 149 (3.2) 170 (3.6) 0.24
result of non-inferioroty ¢ GLP-1RAs 87(19) 139 (3.0) <001

SGLT-2 inhibitors 100 (2.1) 130 (2.8) 0.046
Glinides 85 (1.8) 137 (2.9) <.001
Others 0 1(=0.1) 0.32
Insulin treatment 1336 (28.6) 2018 (43.2) <,001
Premix 683 (14.6) 1067 (22.8) <.001
Short-acting 641 (13.7) 984 (21.1) <.001
Intermediate-acting 687 (14.7) 998 (21.4) <.001
Long-acting 747 (16.0) 1153 (24.7) =.001
Other insulins 226 (4.8) 321(6.9) <.001
No insulin treatment 1832 (39.2) 1343 (28.7) <001




Side effect

Table 2. Selected Adverse Events Reported during the Trial.*
Liraglutide Placebo
Event [N =4668) [N =4672) P Value
no. of patients ()
Adverse event
Any adverse event 25309 (62.3) 2839 (60.8) 0.1z
Serious adverse event 2320 (49.7) 2354 (50.4) 051
Confirmed hypoglycemiat 2039 (43.7) 2130 (45.6) 0.08
Severe adverse event 1502 (32.2) 1533 (32.8) 0.51
Hypothyroidism 4 l'ﬂ.gl 33 10-?I 0.21
Hyperthyroidism 13 (0.3) 3 (0.2) 0.27

Hyperthyroidism 13 (0.3) 8 (0.2)
Diiahetic font uleer 187 (36 188 (4 ) 038
Acute pancreatibis | L [ﬂf#] 25 (U.3) 0.44

Chronic pancreatitis 0 2 (<0.1) 0.16

Any benign necplasm 163 (3.6 145 (3.1) 0,18
- - -~ - ]

Any malignant neoplasm 296 !E.]-i 279 iE.Di .46

13 (0.3 3 (0.1 0.06

Pancreatic carcinama

Increased lipase levell 15 (0.3) 11{0.2) 0.43

Abdominal pain 11(0.2) 3{0.1) 0.03
Decreased appetite 11 (0.2) 2 (<0.1) 0.01
Abdeminal discomfort 10 (0.3) 0 0.002
Pancreatitis or neoplasm§
Acute pancreatitis 18 (0.4) 23 (0.5) 0.44
Chronic pancreatitis 0 2 {<0.1) 016
Any benign necplasm 168 {3.6) 145 (3.1) 0.1%
Any malignant neaplasm 296 (6.3) 279 (6.0) 0.46
Pancreatic carcinama 13 (0.3) 5 {0.1) 0.06

Medullary thyroid carcinoma o] 1 («0.1) 0.32




Limitation

* Alimitation of our trial is that patients were followed for only
3.5 to 5.0 years, so the safety and efficacy data are restricted
to that time period.

* because our trial recruited a population of patients who were
at high risk for cardiovascular events and who had a baseline
glycated hemoglobin level of 7% or more, the observed
benefits and risks may not apply to patients at lower risk



Conclusion

CONCLUSIONS
[n the time-to-event analysis, the rate of the first occurrence of death from cardiovas-
cular causes, nonfatal myocardial infarction, or nonfatal stroke among patients with
type 2 diabetes mellitus was lower with liraglutide than with placebo. (Funded by Novo
Mordisk and the National Institutes of Health; LEADER ClinicalTrials.gov number,
NCTO117/9044.)
A E 2 kY 5 Victoza*tprimary outcome™ & FrF £
Placebo group; & % £ & 42 » i & 5 % 5 (first occurrence
of death from cardiovascular causes, nonfatal myocardial
infarction, or nonfatal stroke=% 4 %) » Victoza? Placebo T
@ﬁ%#ﬂﬁ’%%m*ﬁ?&ﬁ%%go
ARy v R R AR B-CHRAp B e = 502 3 2 50
EMPA-REG OU'IE COME studyp? Fg &g - ! Empagllflozm(SGLTZ-
inhibitor) 2.CHF > & rbenefit > i&» ¥ U3 NP Y - g2
TR b e 4



Conclusion

Victoza® Jardiance® Forxiga®
(Liraglutide) | (Empagliflozin) (Dapagliflozin)

i $1778 $32.3(25mg ~ 10mg i #.4p ) $30.2
iy G oy T PR T R

* ongoing trials of SGLT2 inhibitors

— canagliflozin (Canagliflozin Cardiovascular
Assessment Study [CANVAS]; ClinicalTrials.gov
number, NCT01032629)

— dapagliflozin (DECLARE-TIMI58, NCT01730534).



EMPA-REG OUTCOME study

METHODS

We randomly assigned patients to receive 10 mg or 25 mg of empagliflozin or
placebo once daily, The primary composite outcome was death from cardiovascu-
lar causes, nonfatal myocardial infarction, or nonfatal stroke, as analyzed in the
pooled empagliflozin group versus the placebo group. The key secondary compos-
ite outcome was the primary outcome plus hospitalization for unstable angina.



Table 1. Primary and Secondary Cardiovascular Outcomes.

Outcome

Death from cardiovascular causes, nonfatal myocar-
dial infarction, or nonfatal stroke: primary
outcome®

Moninferiority
Superiority

Death from cardiovascular causes, nonfatal myo-
cardial infarction, nonfatal stroke, or hospi-
talization for unstable angina: key secondary
outcome®

Moninferiority
Superiority
Death
From any cause
From cardiovascular causes

Fatal or nonfatal myocardial infarction excluding
silent myocardial infarction

MNonfatal myocardial infarction excluding silent
myocardial infarction

Silent myocardial infarctions:
Hospitalization for unstable angina
Coronary revascularization procedure
Fatal or nonfatal stroke

Monfatal stroke

Transient ischemic attack
Hospitalization for heart failure

Hospitalization for heart failure or death from car-
diovascular causes excluding fatal stroke

Placebo
(N=2333)
rate /1000
no. (%) patiernt-pr
282 (12.1) 439
333 (14.3) 52.5
194 (8.3) 28.6
137 (5.9) 20.2
126 (5.4) 19.3
121 (5.2) 18.5
15 (1.2) 5.4
66 (2.8) 10.0
136 (8.0} 29.1
69 (3.0) 10.5
60 (2.6) 91
23 (1.0) 35
95 (4.1) 14.5
198 (8.5) 30.1

Empagliflozin

(N=4687)

rate /1000

no. (98) patient-yr
490 (10.5) 374
599 (12.8) 46.4
2609 (5.7) 19.4
172 (3.7) 12.4
223 (4.8) 16.8
213 (4.5) 16.0
38 (L.8) 7.0
133 (2.8) 10.0
129 (7.0 25.1
164 (3.5) 12.3
150 (3.2) 11.2
39 (0.8) 29
126 (2.7) 9.4
265 (5.7) 19.7

Hazard Ratio
(95% Cl)

0.86 (0.74-0.99)

0.89 (0.78-1.01)

0.68 (0.57-0.82)
0.62 (0.49-0.77)
0.87 (0.70-1.09)

0.87 (0.70-1.09)

1.28 (0.70-2.33)
0.99 {0.74-1.34)
0.86 (0.72-1.04)
1.18 (0.89-1.56)
1.24 (0.92-1.67)
0.85 (0.51-1.42)
0.65 (0.50-0.85)
0.66 (0.55-0.79)

P Value

<0001
0.04+

=0.0017
0.087

=0.001
<0.001

0.23

0.22

0.42
0.97
011

0.26
0.16

0.54

0.002
=0.001




REA L

im - {BARE
(AL : A2 ; = . OB\ & @ EF)

P -

ImetforminiZsl

IR EES

%nﬂnﬂ%:fﬂz ’ %é = EE% :




THANKS FOR YOUR ATTENTION



