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UKPDS 33: Lancet 1998;352:@37
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UKPDS 33 : study design

Newly diagnosed type 2 diabetes patients
age 2565 years (n = 5102)

Asymptomatic with FPG 6.0 to 15rimol/l
after initial diet therapy (n = 4209)

Randomisation
i
I |

Conventional therapy Intensive therapy
I I I
Diet alone Sulphonylurea Insulin
(n = 1138) (n = 1573) (n =1156)
n = 3867

PAS DE METFORMINE !



UKPDS : relative risk reduction with intensive treatment

UKPDS Results of Intensive Therapy:
Sulfonylurea /Insulin

Risk Reduction vs Conventional Therapy
P=0029 P=0.0099 P£=0.015 FP=0.000054 P=0.052 P=0.34 P=0.44
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UKPDS 34: study design

Overweight patients
in 15 centres (n = 1704)

Randomisation

Conventional therapy

Diet alone
(n =411)

UKPDS 34: Lancet 1998;352:8541 65

Intensive therapy

(n=342)

Metformin Insulin Chlorpropamide
= 409) (n = 265)

Glibenclamide
(n=277)




UKPDS 34:
relative risk reductionwith metformin or SUs/insulin
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Effect of Rosiglitazone on the Risk of Myocardial Infarction
and Death from Cardiovascular Causes

Steven E. Nissen, M.D., and Kathy Wolski, M.P.H.

ARSTRACT

BACKGROUND
Rosiglitazone is widely wsed to treat patients with type 2 diabetes mellitus, but its
effert on cardiovascular morbidity and mortality has not been determined.

METHO DS
We condurted searches of the published lierature, the Web site of the Food and
Drug Administration, and a clinical4rials regizstry maintained by the dmg mano-
facturer (GlaxeSmithl line). Criteria for inclosion in our meta-analysis incloded a
study duration of more than 24 weels, the use of 2 randomized control group not
recelving rosiglitazone, and the avallablility of cutcome data for myocardial infare-
tion and death from rardicvaseular cavses. Of 116 potentially relevant studies, 42
trials met the inclusion criteria. We tabulated all oceurrences of myocardial infare-
tion and death from cardiovaseular causes.

RESULTS
Data were rombined by means of 2 fixed-efferts model, Inthe 42 trials, the mean
age of the subjects was approximately 56 years, and the mean baseline glycated
hemoglobin level was approximately 8. 2%, In the rosiglitazone group, 45 compared
with the rontrol group, the odds ratic for myorardial infarction was 1.43 (95%
vonfidence interval [CI], 1.02 to 1.9%; P=0.03), and the odds ratio for death from
rardiovascular canses was 1.64 (95% CL 0.98to 2.74; P=0.08).

CONCLUSIONS
Rosiglitazone was associated with 4 significant increase in the risk of myocardial
infarction and with an increase inthe rslk of death from cardiovascolar canses that
had borderline significance. Cur study was limited by a larcle of access to original
source data, which wonld have enabled time-to-event analysis. Desple these limita-

Fram the Cleweland Clinic, Cleweland. Ad-
dress reprint requests to D Missen st
the Department of Cardisvascular Medi-
cine, Cleveland Clinic, 3500 Euclid Awve.,
Cleveland, OH 44195, or at nis sen s@@ocf,
arg.

This article { 10.1056/N E|Moad 72761 was
published at www nejmorg on May 21,
2007,

M Engl) Med 2007355:2457 71,
Copyright (€ 2007 Massarbusets Madical Sociey

tions, patients and providers showld consider the potential for sericus adverse car-
invascular effects of treatment with rosiglitazone for type 2 diabetes.



THE DIABETES DRUG
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FDA Urged to Test Diabetes Drugs' Heart Risk

THE WALL STREET JOURNAL
Study: Sanofi’s Lantus Insulin Has Possible

Cancer Link N
GlaxoSmithKline defends Avandia as shares
@(: BS drop 13% in nine days
I
i WebMD
Judge sets first hearing for
diabetes drug lawsuits A AT R e ]
More Evidence Links Fractures to Diabetes
Drugs
Avandia, Actos Boost Fracture Risk in Older
Ehe New Hork Eimes Women, Study Finds

Diabetes drug tied to pancreatitis, deaths



Diabeteet risque cardio-vasculaire

East-West Study

30
20 -

10

Events*/100 person-years

o-

Prior CHD No prior CHD

Patients with DM but no CHD experience a similar rate of Ml as patients
without DM but with CHD

*Fatal or non-fatal MI
CHD=Coronary heart dsease, DM=Diabetes mallitus, Mi=Myocardial infarction
Source: Haffner SM et al. NEW 199833022923
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Learn. Advance, Heal,




Diabeteet risque cardio-vasculaire

Diabetes Doubles Acute Ml Mortality Risk
Despite Advances in Cardiac Care

Dicoxi M Diabetes
igoxin
Diuretics B Total Group

Defibrillation
Hemodynamic
Manitoring

Thrombolysis Pl
Beta-Blockade )15 inhib
Aspirin

FPre-CCU Era CCU Era Lytic Era PCl Era
(pre-1962) (1962-1984) (1984-2000) (2000- )

ihors
Clopidogral
Statins

£
I
T
=
=
=
=
5
L
S

Adapted with parmession from Braurmald B, W Engl J Med, 1297 337:1360-1383




Pour toute nouvelle molécule hypoglycémiante
La sécurité cardievasculaire est exigée

Guidance for Industry
Ihabetes Mellitus — Evaluating
Cardiovasoubsr Risk in New
Antkliabetic Therapies i
Treat Type £ DHabsies
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=1.8:

1.3-1.8:

<1.3:

CV risk assessment on phase 2/3 data for all
marketed and pipeline antidiabetes treatments:
requisite upper bound of two-sided 95% Cl for

estimated risk ratio

the data are inadeguate to support approval; a large
safety trial should be conducted

potential for CV harm might still exist, an adeguately
powered and designed post-marketing trial is
necessary to show an upper bound <1.3

overall risk-benei analyss suppornts approval: a
post-mark eting trial is generally not necessary
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v dzQ-8edjue MACE ?
Major AdverseCardiovasculaEvents

Non-fatal myocardial
infarction

Cardiovascular death

Non-fatal stroke Key components of MACE

(hard endpoints of atherosclerotic disease)

MACE, major adverse cardiovascular event

FDA guidance for industry December 2008 last accessed May 2016, available at:
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm071627 ipdéchberg B and Katz A,
DiabetesCarae nmMmoTocY{ Hpo {HpPY



http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm071627.pdf

Les études de sécuritéardio-vasculaire

SAVOR-TIMI 53
n=16,492
3-P MACE
EXAMINE TECOS
n=5,380 n=14,671
3-P MACE

T T

4-P MACE
v

1

EMPA-REG
OUTCOME
n=7,020
3-P MACE
ELIXA
n= 6,068
4-P MACE
| oppainhibitors |
| seur2inhibitors |
I GLP-1 receptor agonists ‘
| Insulin |
e

a-Glucosidase inhibitor I

IRIS
n=3,876
Fatal or nonfatal
stroke or Ml

PIONEER 6 REWIND
n=3,176 n=9,901
3-P MACE 3-P MACE
EXSCEL HARMONY
n=14,752 Outcomes
3-P MACE n = 9,400
3-P MACE
ACE
n=6522
5-P MACE
{3-P MACE +
hospitalization
for HF or
unstable
angina)

F' Y
CREDENCE Dapa-CKD
n=4,464 n=4,000
ESRD, doubling 250% sustained
of creatinine, decline in eGFR
renal/CV death or reaching
ESRD,
DECLARE-TIMI 58 CV death, or
n=17,276 renal death
3-P MACE; CV
death + HF EMPEROR-
hospitalization Reduced
n=2,850
CV death or HF
hospitalization
EMPEROR-
Preserved
n=4,126
CV death or HF
hospitalization




Mono=
therapy

A2y

Metformin
high

low risk.

neutral | loss

Gl ! lactic acidosis
low

Dual
therapy’

Hypo risk._.
Welght

Side effects.

v
Combination
injectable
therapy’

If HbA_ target not achisved after -3 months of manatherapy, p d fer 2-clriag bination {order nof meant o denate
any specific praference—chelce dependant on a varety of patient- and disease-specific factors):

Metformin Metfermin Metformin Metformin Metformin Metformin
+ * + + + +

Sulfonylurea Thiazolidine= DPP-4 SGLT2 GLP=-1 recepto Insulin {basal)
d inhibiter inhibitor agonist

| intermediate L intermediate
.loss

... moderate risk
... galn
.. hypealycemia
o low

If HbA,, target not achieved after ~3 months of dual therapy, pmmdm!dwgmmhmh‘an (order not meant to denote
any specific pr o ooy on a variady of e factors):

Metformin Metformin Metformin Miifnrmin Metformin
+ + + + +

Sulfenylurea Thiazelidine- DPP-4 SGLT2 Insulin (basal)
diene inhibiter inhibitor

¥ su_| * su_|
or 120 |

or | SGLT24 I or

or [insutin’ | sulin®

t.'lrl GLF-1-R&I

or Insulin®

+
Basal insulin + [T




Sulphonyluréest sécurité cardievasculaire

Table 2 | Crude and adjusted hazard ratios for the association between the use of sulfonylureas as second line treatment and the risk of the study

outcomes

Exposure

Myocardial infarction

Mo of patients No of events

Person years

Incidence rate (95% CI) per

1000 person years

Crude hazard ratio (95% CI) Adjusted hazard ratio (95% CI)*

Metformin 23551 152 24673 6.2(53t07.2) Reference Reference
Sulfonylureas 23551 185 23858 7.8 (6.7 t09.0) < 1.25(1.01t0 155 >  1.26(1.01to 1.56)
Ischaemic stroke

Metformin 23636 137 24791 5.5 (4.7 tn 6.5) Reference Reference
Sulfonylureas 23636 162 24015 67 (5.81t07.9) < 1.22(097t0 1.53) > 1.24 (0.99 to 1.56)
Cardiovascular death

Metformin 23548 203 25176 B.1(701t09.3) Reference Reference
Sulfonylureas 23548 226 24011 9.4 (8.3 t0 10.7) < 1.17(097t0141) >  1.18(0.981t0 1.43)
All cause mortality

Metformin 23592 533 24742 21.5(19.8 to 23.5) Reference Reference
Sulfonylureas 23592 657 24060 27.3(25.3t029.5) < 1.27 (1.13t0 1.42) > 1.28 (1.15 to 1.44)
Severe hypoglycaemia

Metformin 23555 18 24905 07 (05to1.1) Reference Reference
Sulfonylureas 23555 132 23919 5.5 (4.7 tn 6.5) 7.59 (4.641012.43) 7.60 (4.64 to 12.44)

*The models for myocardial infarction, ischaemic stroke, cardiovascular death, and severe hypoglycaemia were adjusted for age, sex, deciles of high-dimensional propensity score, and history
of the respective outcome in the year before cohort entry (or, for the case of cardiovascular death, history of myocardial infarction or ischaemic stroke). The model for all cause mortality was
adjusted for age, sex, and deciles of high-dimensional propensity score.



Patients with endpoint (%)

Inhibiteurs DPP4et sécurité cardievasculaire

SAVORTIMI-53t EXAMINE TECOS
CV death, non  -fatal Ml or CV death, non  -fatal Ml or CV-related death,
“fatal ischemic stroke non -fatal ischemic stroke non -fatal MI, non -fatal stroke,
non or UAP requiring hospitalisation
Hazard ratio (95% CI) 1.00 (0.89 11.12) 15 7 H d ratio (95% C1) 0.98 (0.88  1.00) T
— p<0.001 for non -inferiorit - . azard ratio 0 . . 1. |
14 B:O.QQ for superiority y 24 Hazard ratl_o, 0.96 (upper boundary of p<0.001 for non  -inferiority ]
| the one -sided repeated Cl, 1.16) p=0.65 for superiority
12 p<0.001 for non  -inferiority;
- 18 7| p=0.32 for superiority)
10 =
8 7 f/__’-‘
12 7 =z
6 7 e
4 Saxagliptin 6 2 Alogliptin Sitagliptin
5 - ==== Placebo 2 ==== Placebo Placebo
0 | | | | 1 0 | | | | 1 07 T T T T T T 1
0 180 360 540 720 900 0 6 12 18 24 30 0 8 12 18 24 30 36 42 48
Days Months Months

ACS, acute coronary syndrome; Cl, confidence interval; CV, cardiovascular; EXAMINE, Examination of CardiovasculahlOgiiptimes:Standard of Care in Patients with Type 2
Diabetes Mellitus and Acute Coronary Syndrome; HR, hazard ratio; MI, myocardial infarction; SAVE3RSaMAliptilPAssessment of Vascular Outcomes Recorded in Patients with
Diabetes MellitugThrombolysis in Myocardial Infarction 53; T2DM, type 2 diabetes; TECOS, Trial Evaluating Cardiovasguks WitttSitagliptin T2DM, type 2 diabetes; UAP,
unstable angina pectoris.

Adapted from1. Sciriaet al NEnglJ Med2013 Oct 3;369(14):13&26; 2. White et aINEnglJ Med2013;369(14):132735; 3.Green et alNEngld Med2015;16;373(3):2322



Inhibiteurs DPP4 versusulphonylurées
et sécurité cardievasculaire

SAVOR-TIMI 53
n=16,492
3-P MACE
EXAMINE TECOS CARMELINA
n=5,380 n-u,su n=7,003
3-P MACE 3-p MACE

e 1 R O ==~ =

Boehringeringelheiml Yy R [ A f f &®@aidioyascwdr putcdimie trial fofrajents®
meets primary endpoint of noranferiority compared toglimepiride.
Trajenta®®demonstrates no increased cardiovascular risk compared to
In adults with type 2 diabetes and cardiovascular risk

ELIXA FREEDOM-CVO PIONEER 6 REWIND | mospranzavon | Keaucea
n=6,068 n-9,340 n=4,156 n=3,176 n=9,901 cv’:i m”
3-P MACE 3-P MACE
4-P MACE 3-P MACE 4-P MACE i oehE
SUSTAIN-6 EXSCEL HARMONY
l DPP-4 inhibito | n=3,297 n= 14,752 Outcomes EMPEROR-
2 e 3-P MACE 3-P MACE n = 9,400 Preserved
3-P MACE n=4,126
| seur2inhibitors | — — st
I GLP-1 receptor agonists ‘ n=7,637 n=6,522 hospitalization
3-P MACE 5-P MACE
| Insulin | {3-P MACE +
I il I n=3,876 for HF b:
 a-Glucosidase inhibitor | Fatalornontatal sk




No. of patients

Patients with event (%)
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o
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Inhibiteurs SGLT2 efécuritécardio-vasculaire

Etude EMPAREG

Empagliflozin 10 mg Empagliflozin 25 mg
HR 0.85 HR 0.86

(95% CI1 0.72, 1.01) (95% CI1 0.73, 1.02) Placebo
p=0.0668 p=0.0865

Empagliflozin 10 mg
Empagliflozin 25 mg

Empaglifiozin 10 mg 2345
Empaglifiozin 25 mg 2342

Placebo

2333

6 12 18 24 30 36 42 48
Months

2292 2233 2167 1918 1415 1177 753 178

2288 2222 2161 1933 1406 1182 781 192

2256 2194 2112 1875 1380 1161 741 166

Cumulative incidence function. MACE,
Major Adverse Cardiovascular Event; HR,
hazardratio 24



Inhibiteurs SGLT2 etécuritécardio-vasculaire

Nombre de patlents a traiter (NPT) pour éviter un décés dans les etudes
déterminantes menées chez des patients présentant un risque o

cardiovasculaire (CV) élevé

Simvastatine’ : Ramipril? : Empagliflozine?® :
54 ans 5 ans 3 ans
Risque CV élevé Risque CV élevé Diabéte de type 2 et risque
Diabéte : 5 %, Diabete : 38 %, CV élevé
hypertension : 26 % hypertension : 46 % 82 % : hypertension
Avant I'arrivée des inhibiteurs Inhibiteurs de 'ECA/
de 'ECA/des ARA ARA > 80 %
Avant I'arrivée des : -
& o b b S5 4 >
1994 2000 2015

ECA : enzyme de conversion de 'angiotensine; ARA : antagonistes des récepteurs de 'angioctensine
1. 4S5 investigator. Lancet 1984; 344: 1383-89,

hitoJiwww inalresultscentar.org/studv2500-45 him:
2. HOPE investigator N Engi J Med 2000:342:145-53, hitp/iweay trialresuliscanterorg/studv2808-HOPE him 34

3. Zinman B, Wanner C, Lachin JM, et al. Empaglifiozin, Cardiovascular Qutcomes, and Mortality in Type 2 Diabetes. N Engl J Med. Le 17 septembre, 2015. 10.1056/NEJMoa1504720




Inhibiteurs SGLT2 etécuritécardio-vasculaire

EMPAREG : 7028 patients CANVAS Program : 10 142 patients

20 _ 20+ Hazard ratio 0.86 (95% CI, 0.75-0.97)
9 Placebo $ 18- P <0.0001 for noninf_eriprity
) ~ p = 0.0158 for superiority
2 15- 2 167
]
& Hazard ratio, 0.86 (95.02% C1, 0.74-0.99) - S 14
< P=0.04 for superiority Empagifiozin v 12
5 10 g
ﬂ : 10—
: S O
§ 5 g 6l -14 %

-14 % c
-f-j 4- — Placebo
01 T | — . T ; ! e — Canagliflozin
0 6 12 18 u 30 ¥ 4 43 0 | | | | |
|

Month 0 1 2 3 4 5 6
Years since randomization

No. at Risk No. of patients

Empagllozin 4687 4580 4455 4328 3851 2821 2359 153 370 Pacebo 4347 4153 2042 1240 187 1120 789
Placebo B3 256 194 212 1875 1380 161 4L 16 Conaglffozin 5765 5566 4343 2SS M0 el
Medianexposure 2.6years Medianexposure: 2.5years
PrimaryPrevention: 0% PrimaryPrevention: 28%

Zinman B, et al. N Engl J Med 2015;373:32128
Neal B et at N EnglJMed 2017



Inhibiteurs SGLT2 efécuritécardio-vasculaire

Etude EMPAREG
Hospitalisationpour décompensationcardiaque

" HR 0.65 Placebo
(95% CI 0.50, 0.85)

61 p=0.0017

54

4 -

Empagliflozin

Patients with event (%)

O 1 | 1 1 1 | 1 I |
0 6 12 18 24 30 36 42 48
Months
No. of pc:ﬂen‘rs
Empagliflozin 4687 4614 4523 4427 3988 2950 2487 1634 395
Placebo 2333 2271 2226 2173 1932 1424 1202 775 168

Cumulative incidence function. HR, hazeatio 27



Inhibiteurs SGLT2 etécuritécardio-vasculaire

Endpoint Hazardratio (95% CI)

@ DECLARE

0.93 (0.84, 1.03)
- 0.86(0.75, 0.97)

; o
MACE Composite e 0.86 (0.74, 0.99)

0.98 (0.82, 1.17)

i 0.87(0.72, 1.06)

CV death L 0.62 (0.49, 0.77)

0.89 (0.77, 1.01)

]
bt 0.85(0.69, 1.05)
]

Nonfatal Ml L 0.87 (0.70, 1.09)

10,186

z

1.01 (0.84, 1.21)

— 0.90(0.71, 1.15) @ CANVAS

Nonfatal stroke — 1.24 (0.92, 1.67)

@

0.83 (0.73, 0.95)

—e—
80— 0.78 (0.67, 0.91)
hHF/CVD — 0.66 (0.55, 0.79)
0 BEMPAREG
0.73 (0.61, 0.89)
hHF ’ 0.67 (0.52, 0.87)
& 0.65 (0.50, 0.85)
2 BN E
OJMO @)
TR ) )
S0 S =
o=z © —
o)) © <t
‘ A 1 1
*excluding CV death
component for comparison 0.4 06 08 1 121416
purposes — }

Favors Favors
SGLT2i Placebo

interval; C! heart failure; HR, hazard ratio; T2DM, Type 2 diabetes mellitu
1 Zlnman B, etaN EnglJ MeﬂOlS 373 21112125 2. Neal B, et &l Engl J Me#017;377:644657 3 Wiviott SD et al. Online ahead of pritt.Engl J Me®018.



Diabétede type 2 et modeR Q S y damsRa Fathologie CV

Distribution of initial presentation of CV diseases in participants with/without diabetes & no history of CV disease

=1 Peripheral arterial disease

204
ot

Z
v
z
8 _
Stable angina . .
3 404 e Large prospective cohort of 1 921 260 people in UK
g A 1887 062 (98-2%) without diabetes
? Non-fatal myocardial A 34198 (1-8%) with T2D
- infarction
)
g 604 —— Stroke not further specified 113 638first CV complication (FU of 5-5 years)
3 A Firstrecord of one of 12 CV presentations in any sour@asble or unstable angina, M,
g : coronary death, HF, stroke/TIA, subarachnoid or intracerebral haemorrhage, PAD, abdominal a
& =1— Coronary disease not further . . . .
5 specified aneurysmAny events occurring after the first CV presentation were ignored
o
E 80 ~t— Transient ischaemic attack
=— Ischaemic stroke
Unheralded coronary death
Unstable angina
Arrhythmia or sudden cardiac
100 deat
No TPe2 || Intracerebral haemorrhage
diabetes diabetes | L Abdominal aortic aneurysm
Subarachnoid haemorrhage

Electronic sources = CALIBER Programme : Primary care data, hospital admissions, disease registry and death certificate. Ind ividuals were eligible if they were 30 years or older between
Jan 1, 1998, and March 25, 2010, and if they had been registered for at least 1 year in a practice that met research data rec  ording standards. We excluded individuals with a history of CV
disease or if they had a record of pregnancy within 6 months of study entry

Shah et al. Lancet Diabetes Endocrinol 2014. Online November 11



Diabete de type 2 et decompensation cardiaque :
2 mecanismes distincts

Patients with T2D are at risk for
atherosclerotic events like Mls, which
result in HFrEF due to myocardial
wall damage?

HEART
FAILURE

Patients with T2D are also at risk
of HF due to direct inflammatory
microvascular effects on the
myocardium?

1. de Simone G, et alHypertens 2010;28(2):358360.
2. Redfield MMN EnglJ Med2016;375:1868L877.



Décompensation cardiaque :
F Ejection préservee (décompensation diastolique)
F Ejection réduite (déecompensation systolique)

Ventricular remodeling in diastolic and systolic heart failure

Normal heart Hypertrophied heart Dilated heart
(diastolic heart failure) (systolic heart failure)




Insulinorésistancest décompensation cardiaque

4 s

Mnsulin

=
Resistance
WV Mitochondrial W\
function —

Ectopic fat

A\t Dt .
5 T B 9

MInsulin secretion
™ B-cell apoptosis

M Cardiac Insum

Resistance
V' Mitochondrial
function

Mnsulin Resistance,

VLDL

W Insulin clearance
NAFLD

ADIPOCYTE DYSFUNCTION
Adipocyte hypertrophy
Macrophage infiltration
Adipokine release-inflammation
Impaired FFA uptake and release




Analogues GLP1 sécuritécardio-vasculaire

ro
e

Placebo

—
o
L
]
L
A ]
~
~
]

Liraglutide

HR: 0.87
95% CI (0.78 - 0.97)
p<0.001 for non-inferiority
p=0.01 for superiority

Patients with an event (%)
en =

L]
L

0 6 12 18 24 30 36 42 48 54
Time from randomisation (months)
Patients at risk

Liraglutide 4668 4593 4496 4400 4280 4172 4072 3982 1562 424
Placebo 4672 4588 4473 4352 4237 4123 4010 3914 1543 407

The primary composite outcome in the tinte-event analysis was the first occurrence of death from cardiovascular causefgtabn
myocardial infarction, or nofiatal stroke. The cumulative incidences were estimated with the use of the Kapaer method, ad the
HRs with the use of the Cox proportiotedzard regression model. The data analyses are truncated at 54 months because less
than 10% of the patients had an observation time beyond 54 months. CI: confidence interval; CV: cardiovascular; HRidazard ra
MarsoSP etaNEngldMedh nMc ToTpYOMM OHHO®



Analogues GLP1 et securitardio-vasulaire

A Three-point MACE

Placebo

C Fatal and non-fatal myocardial infarction

GLP-1 receptor Hazard ratio pvalue GLP-1receptor  Placebo Hazard ratio pvalue

agonist (95% ) agonist (95% )
ELIYA 4003034 (13%) 3923034 (13%) 4 102(089-117) 0776 gpa 70/3034(9%)  261/3034(9% —L— 103(087-122) 071
LEADER BOB/4668 (13%)  694/4672(15%) - 087(078-097) 0015 LEADER 2924668 (6%)  339/4672(7% —m 086(073-100) 0046
SUSTAING  108/1648(7%)  146/1649(0%)  —=— 074(058-095) 006 qiminG  canfgs(m)  G7/A649(4%  ———— 081(057-110) 026
EXSCEL B39/7356 (11%) 9057396 (12%) i 091(083-100) 0061 pyerp AB3YTIEH) 49377395 (7%) 097(0:85-110) 062
Overall -> 0-90 (0-82-0-99)  0:033 verall j 004 (0-86-1.03) 018
Test for heterogeneity: p=0-11, {'=50% Tr[”l(:lt@ du&&@&u%&@@%z F=15%

B cardiovascular mortality

e?2 dlabetes

demonstrates superlorlty in reduction of cardiovascular events
araeor maso 107 Droad range.of peoplewith ty

. tor  Placeho Hazard ratio p value
t %% (1)
agonis (95 agonist (45% )
ELIYA 155/3034 (S . ;
o 21%668@@% j?( ercefit|of REY f !5 '[I’I%lz participantschadsestablished-€V disease o
' V) LEADER  173/4668(4%)  199/4672 (4%) —mt 086(071-106) 0.1
USTAING - 441648(3%) - 46164903 -1 098 DL 082 g 0/1648(2%)  46/1649(3%) €—=— 065(041-103)  0.056
BSCEL 340760 3837396 (5%) - 08B0 0% - ' e ' : ”
0 0 B 3 3 ' '

Overall .y 087 (079.0:96) 0007 167/7356 (3%)  218/7396(3%) — 085(070-103) 0095

, Overall PR 087 (075-1:00) 0052
Testfor heterogenelty: p=043, F=0%

Test for heterogenelty. p=0.31, F=16%
| |

A\American Diabetes Association.

Copyright ADA & EASD

Bethel MA et al. Laé8t®iabet

EASD

European Association

for the Study of Diabetes



Comparaisonnhibiteur SGLT2 / analogue GLP1

EMPAREG OUTCOME

Patients with

event/analysed

HR(95% CI) p-value Empa  Pbo
_ 0.86 (0.74 490/468
3-point MACE 0.0382 282/2333
0.99)*
0.62 (0.49 172/468
CV death F=—e— <0.000: 137/2333
0.77)
Nonfatal Ml +——h 0.87(0.7@ ) 515q213/468, 51 9333
1.09) 7
Non-fatal 1.24 (0.92 150/468
stroke H—— 1.67) 0.1638 7 60/2333
| 1 1
0.25 0.50 1.00 2.00
) Hazard ratio (95% CI) -

Favours Empa

*95.02% CI.

Favours Pbo

LEADER

HR(95% CI) p-value Lira

_ 0.87 (0.7
3-point MACE +H¢
0.97)
0.78 (0.64
CV death FH—¢— (
0.93)
0.88 (0.7%
——t—
Non-fatal M 1.03)
Non-fatal —e——— 0.89(0.72
stroke 1.11)
0.50 1.00 1.50

P
<«

[

Favours Lira

CV: cardiovasculaEmpa empaglifloin Lira:liraglutide MACE: major adverse cardiovascular event; MI: myocardial infar&tmmplacebo.
1.ZinmanB et al. Presented at European Association for the Study of Diabetes 2015, Stockholm, Swddesg 2P et alN Engld Med2016;375(4)311-322

Hazard ratio (95% CI)

Favours Pbo

0.01

219/46¢€
0.007

0.11

0.30

Patients with

event/analysed

Pbo

608/46€
694/4672

278/4672

281é466317/4672

159é466 17714672



En prévention cardievasculaire 2daire
Pour tous les inhibiteurs SGLT2
Pour certains analogues GLP1

( Liraglutide Semaglutide Albiglutide, Dulaglutide)

Seécurité cardievasculaire

Protection cardievasculaire
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Inhibiteurs SGLT?2 et protectioréenale

Endpoint Hazardratio (95% CI)

@ DECLARE

0.93 (0.84, 1.03)
- 0.86(0.75, 0.97)

; o
MACE Composite e 0.86 (0.74, 0.99)

0.98 (0.82, 1.17)

i 0.87(0.72, 1.06)

CV death L 0.62 (0.49, 0.77)

0.89 (0.77, 1.01)

]
bt 0.85(0.69, 1.05)
]

Nonfatal Ml L 0.87 (0.70, 1.09)

10,186

N=

1.01 (0.84, 1.21)

— 0.90(0.71, 1.15) @ CANVAS

Nonfatal stroke — 1.24 (0.92, 1.67)

@

0.83 (0.73, 0.95)
0.78 (0.67, 0.91)
0.66 (0.55, 0.79)

e
e
hHF/CVD o
© BEMPAREG
0.73 (0.61, 0.88)
. 0.67 (0.52, 0.87)
———i

0.65 (0.50, 0.85)

hHF

* 0.53 (0.43, 0.66)*

. ——— 0.60 (0.47, 0.77)
Renal Composite | 0.54 (0.40, 0.75)

6,964

N

(@) (o) (@)
> > >
(O] (@) (O]
O o O
=N S S
o) %) =
o o <
A 1 D

*excluding CV death
component for comparison 0.4 06 08 1 121416
purposes — }
Favors Favors
SGLT2i Placebo

interval; C! heart failure; HR, hazard ratio; T2DM, Type 2 diabetes mellitu
1 Zlnman B, etaN EnglJ MeﬂOlS 373 21112128 2. Neal B, et &l Engl J Me#017;377:644657 3 Wiviott SD et al. Online ahead of pritt.Engl J Me®018.



Endpoint

Inhibiteurs SGLT?2 et protectioréenale

Hazardratio (95% CI)

MACE Composite

CREDENCE trial stopped early for faverable CKD findingscat!

0.93 (0.84, 1.03)
0.86(0.75, 0.97)

—e— 0.86 (0.74, 0.99)

0.87(0.72, 1.06)

CV death
e July 1922018
0.89 (0.77, 1.01)
—— 0.85(0.69, 1.05)
Nonfatal Ml — o | 0.87 (0.70, 1.09)
1.01 (0.84, 1.21)
—— 0.90(0.71, 1.15)
Nonfatal stroke — 1.24 (0.92, 1.67)
0.83(0.73, 0.95)
o 0.78 (0.67, 0.91)
hHF/CVD —o— 0.66 (0.55, 0.79)
0.73(0.61, 0.88)
hHF ’ 0.67 (0.52, 0.87)
%H\ 0.65 (0.50, 0.85)
* 0.53 (0.43, 0.66)*
. —— 0.60 (0.47, 0.77)
Renal Composite — 0.54 (0.40, 0.75)
*excluding CV death
component for comparison 0.4 06 08 1 121416

purposes

Cl, interval; CV, i hHF, i heart failure; HR, hazar
1. Zinman B, et aN Engl J Med@015;373:21172128; 2. Neal B, et &l Engl J Me@017;377:

Favors Favors
SGLT2i Placebo

d ratio; T2DM, Type 2 diabtes mellitu
644657 3 Wiviott SD et al. Online ahead of prit.Engl J Mec2018.
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Analogues GLP1 et protectiaenale
Macroalbuminuriadoubling of serum creatinine,* ESRD, renal death

10
Placebo
8+ gm=ammmms
_l
r"--'-.
64 h

Liraglutide

.
]

HR: 0.78
95% Cl (0.67-0.92)
0=0.003

Patients with an event (%)

0+ 1 1 T 1
0 3 42 48 54
Patients at risk Time since randomisation (months)
Liraglutide 4668 4635 4561 4492 4400 4304 4210 4114 1632 454
Placebo 4672 4643 4540 4428 4316 4196 4094 3990 1613 433

*andeGFRKn p Y[ K YApgrtVDRDr o Y

The cumulative incidences were estimated with the use of the KgMaier method, and the HRs with the use of the Cox propoditrazard regression model. The data
analyses are truncated at 54 months because less than 10% of the patients had an observation time beyond 54 months.

Ct confidence interval; ESRD: estdige renal disease; HR: hazard ratio

Presented at 52 EASD Annual Meeting, 14 September 2016, Mui@enmany



Les effets secondaires deswwuveaux» traitements hypoglycémiants

Les inhibiteurs DPP4
Hospitalisation pour DC ( 35.2/1000 vs 27.8/1000 SAMUR )
Les inhibiteurs SGLT2

Acidacétose( suspendre le R/ si risque de cétose)
Fractures (15.4/1000 vs 11.9/1000 CANVAS Program)
Amputations distales (6.3/1000 vs 3.4/1000 CANVAS Program)

Mycoses génitales / Gangrene de Foer(i2 cas déeclarés entre 03/13 et 05/18 FDA)

Les analogues GLP1

Intolérance digestive



Les effets secondaires des « ancienraitements hypoglycemiants

LaMetformine

Intolérance digestive
Carence Vit B12

Acidose lactique (rare)

Lessulphonylurées
Hypoglycémies

Prise de poids



GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

FIRST-LINE THERAPY IS METFORMIN AND COMPREHENSIVE LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY)
IF HBA1C ABOVE TARGET PROCEED AS BELOW

|

TOAVOID
(L™, ATIA
RE °FeS, Y
MO, ATH. T
"E6b. U
I MOnielS)

NO °
ESTABLISHED ASCVD OR CKD l c\ 6
l’ l WITHOUT ESTABLISH D &D () “
ASCVD PREDOMINATES HF OR CKD PREDOMINATES l l a‘\
PREFERABLY coMPELLING NEED To MnMIsiffivrolfBh, L COMPELLING NEER COSTIS A MAJOR ISSUEP
Lo GAIN OR PRORRRIE
SGLT2i with evidence of reducing HF S
SGLT2i with and/or CKD progression in CVOTs — & .
6LP-1 RAwith roven CVD if eGFR adequate’ ™) p v @ _THeRl
prg:zz;@ O e B P — ) QS ‘ B T 0
adeguate’ IF SGLT2i not tolerated or contraindicated PP oW R ith good SGLT2R SUE 700
or if eGFR less than adequate’ add GLP-1 » efficacy for
RA with proven CVD benefit' ) ‘.b weight loss*
] Dy ~ J
- |
IfHbA, above target } I IfHbA, above target ‘ IFHUA, above target| |If HbA, above tard RA gfove target [If HbA, above target If HbA,, above target l \ IFHbA,  above target
v ~ s ¥ ¥ ¥
" ! g GLP-1RA SGLTZE
Iffl{r‘lhe.rmtensmcanon is required or ‘ \ (HE 6 ‘ i oR O0R 6LP-1 RAwith good
patient is now unable to tolerate V0 90 0" PPt DPP-4 SGLTaR flicacy for weight T S
GLP-1 RA and/or SGLT2i, choose agent: [| Che lemonstrating CV safety: v OR' ' OR ‘ I € \caq{n:srawmg
demonslrating CV safety: CoNsider adding the other class w, D GLP-1RA
+ Consider addirg@ithe o L Y proven CVD benefit' ‘L \lf
RA or SGLT2i n3 « DPP-4i (ot saxaglipt] e Wing
+ DPP-Liifn {Bi' ”“'lF” GLELRA ItHbA, above target | If HbA, above target I \ ItHbA, ahove target
. + Basali
. v v v v v v
Continue with addition of other agents as outlined above + Insulin therapy basal insulin with lowest

Elnsul
: e SUe
1 PmenEVDhenammeansnhasLallcunnicahnnnfmﬂun@hr 1 RA strongest evidence for liraglutide > semaglutide > exenatide extended
release. For SGLT2i evidence modestly stronger for empagl anagliflozin.

Be aware that SGLTZi vary by region and individual agent with regard {o indicated level of eGFR for iniiation and continued use
Bath liflozin and canaglifiozin have shown reduction in HF and reduction in CKD progression in CVOTs
. Degludec or U100 glargine have demanstraled CVO safely
Low dose may be better tolerated though less well studied for VD effects
. Choose (afer generation SU with lower risk of hypoglycaemiz
Degludec | glargine U300 < glargine U100 ! detemir < NPH insulin
. Semaglutide > liraglutide > dulaglutide > exenatide > lixisenatide
If no specific comarbidities (i.e. no establiched CVD, low risk of hypoglycaemia and lower priarity to avoid weight gain or no weight-related comorhidities)
Consider country- and regin-specific cost of drugs. In some countries TZ0s relatively more expensive and DPP-4i relatively cheaper

A\American Diabetes Association.

If triple therapy required or SGLT2i and/or

acquisition cost
OR

GLP-1 RA not tolerated or contraindicated

¥

IFHbA, above target
o

use regimen with lowest risk of weight gain

+ Consider DPP-4i OR SGLT2i with lowest
PREFERABLY

acquisition cost’®

DPP-4i(if not on GLP-1 RA)

¥

Consider the addition of SU* OR basal insulin:

« Choose later generation SU with lower
+ Consider basal insulin with lower risk

based on weight neutrality

¥

|f DPP-4i not talerated or contraindicated

risk of risk of hypoglycaemia
of hypoglycaemia’

. ) ) _J )

Copyright ADA & EASD

or patient already on GLP-1 RA, cautious
addition of:

« SU* « TZD* « Basalinsulin

European Association
for the Study of Diabetes

EASD

2018



GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

—_

T0 AYOID

FIRST-LINE THERAPY IS METFORMIN AND COMPREHENSIVE LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY) [ esits

IF HBA'1C ABOVE TARGET PROCEED AS BELOW bt L 2

Ll
10 expmergsl : N
ESTABLISHED, D OR CKD
5 femlmes 'S Aommes Y
/7 2 s WITHOUT ESTABLISHED ASCVD OR CKD
5 Americains / 5 Europeens l

ASCVD PREDOMINATES HF OR CKD PREDOMINATES

X<

A bv%
‘ l t § ‘§ R §PE ussnmmnﬁ?swgl y 7\ u a
PREFERABL) PELLING NEED To MINlMISE HYPOGLYCAEMIA GAIN OR PROMOTE WEIGHT LOSS COSTIS A MAJDR ISSUE*"
SGLT2i with evidence of reducing HF
) SGLT2i with and/or CKD progression in CVOTs
GLP-1RA with proven CVD if eGFR adequate’
pstenCi é gl (T ) S [ —meemmmememes GLP-1 RA

uaig’ |f SGLT2i not tolerated or contraindicated GLP-1RA SGLT2i 70 with good SGLT2it SU¢ 200

or if eGFR less than adequate’add GLP-1 Qﬂjcaf)' for

d-01/0112014 g

\C A" 4 Sl = 1T A ¢ ¢

IfHbA,, above target ] \ IFHbA,  above target

Q GLP1RA ssuz.
SV E-5Y tﬁl!la |[qUES ,
patient is now unable to tolerate + Boid TZD i the setfing b SGLTE'Z SGLTZ'l GLP-1 RA with good
ZD

2 P 10 ¢
GLB1 R& and/or SGLT2i, choose agen c | Chogge agents demonsiraling CV safety: T PP Li DPF 4i SGLT2i efficacy for weight TD' SU
t sdea él éﬁ$addmg the other class with

loss®

GLP 1 RA
+ Consider adding the other class (GLP-1 proven CVD benefit'
RA or SGLT2i) with proven CVD benefit « DPP-4i (not saxagliptin) in the setting of HF
+ DPP-4i if not on GLP-1 RA (if not on GLP-1 RA) \ IthAhabuve target l | 1t HbA, above target I \ IFHbA,  above target
« Basal insulin® + Basalinsulin*

iy . - SiF ) v ¥ v v
e e r reVI e { Continue with addition of other agents as outlined above I

+ Insulin therapy basal insulin with lowest
acquisition cost

I triple therapy required or SGLT2i and/or

¢. GLP-1 RA not tolerated or contraindicated oR
use regimen with lowest risk of weight gain X . .
1. Proven CVD benefit means it has label indication of reducing CYD events. For GLP-1 RA strongest evidence for Liraglutide > semaglulide > exenatide extended If HMu above target ] PREFERABLY : CDnSFdFlF DPP‘A‘LUR SGLT2i with lowest
release. For SGLT2i evidence modestly stronger for empagliflozin > canagliflozin. acquisition cost

Be aware that SBLTZi vary by region and individu; aqenlmlh vag dicated le HHnrmlh on and cortinug DPP- ot on GLP-1 BA) r =
Bath liflozin and canaglifozin have sh ‘ tion in HF dl clmnmE dbssion in 8Ts ) . o base eight ity I
Degludec or U100 glargine have demonsiated D safely COHS\*T the additjon of SU* OR basal insulin:

Low dose may b betler lleraled thoughless wel suded or CVDefecs + Choose later generation SU with lower risk of risk of hypoglycaemia

Choose Later generation SU with lower risk of hypoglycaemia « Consider basal insulin with [ isk of hypogl ia’
Depludec  glargine U300 < glargine U100 ! detemir < NPH insulin eI A e W oRer TEK o ypegyeREmE

Semaglutide > liraglutide > dulzglutide > exenatide > lixisenatide
If no speific comarbidities {.e. no established CVI, Low risk of hypoolycaemia and lawer priarity to avoid weight gain or no weight-related comerbidities]
Lansider country- and regian-specific cost of drugs. In some countries TZDs relatively more expensive and DPP-Gi relalively cheaper

|f DPP-4i not talerated or contraindicated
or patient already on GLP-1 RA, cautious
addition of:

= SU* « TZD° « Basalinsulin

. European Assaciation
A.American Diabetes Association. Copyright ADA & EASD EASD for the Study of Diabetes
2018




Le patientdiabétique au coeurde ladécision

g

ASSESS KEY PATIENT CHARACTERISTICS

o Current lifestyle

o Comorbidities i.e. ASCVD', CKD? HF®

» Clinical characteristics i.e. age, HbA , weight
o |ssues such as motivation and depression

o Cultural and socio-economic context

v

European Association

A,American Diabetes Association. Copyright ADA & EASD EASD for the Study of Diabetes
2018




GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

T0AYOID
CLINICAL INERTIA

FIRST-LINE THERAPY IS METFORMIN AND COMPREHENSIVE LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY) [ 7esayt

IF HBA1C ABOVE TARGET PROCEED AS BELOW

MODIFY TREATMENT

REGULARLY
l 3-6 MONTHS)
NO
ESTABLISHED ASCVD OR CKD l
l’ l WITHOUT ESTABLISHED ASCVD OR CKD
ASCVD PREDOMINATES HF OR CKD PREDOMINATES l l l
PREFERABLY COMPELLING NEED TO MINIMISE HYPOGLYCAEMIA COMPELLING NEED TOMINIMISE WEIGHT  ¢og7 15 2 maJoR Issuer
A GAIN OR PROMOTE WEIGHT LOSS
SGLT2i with evidence of reducing HF
SGLT2i with and/or CKD progression in CVOTs
GLP-1 R‘e;:‘\"”Dth proven CVD if eGFR adequate’
prg:ﬁzm, benefit if eGFR | [-=---nn==mnnnnn 1 GLP-1 RA
: . - .
adequate \fS‘GLT2| not tolerated or contraindicated DPP-4i GLP-1RA SGLT2i 10 with good SGLT2i SU¢ 200
or if eGFR less than adequate’add GLP-1 Qﬂjﬁf)' for
RA with proven CVD benefit! weight loss
v J v v ¥ y 3
IfHbA, above target } I IfHbA, above target l [II HbA, above tarqel If HbA, above la'gell ’Il HbA, ahwelargel If HbA, above targel If HbA,, above target ] \ IFHbA,  above target
. . GLP 1 RA SGLT2|‘
If further intensification is required or .
patient is now unable to tolerate + Avoid TZD in the setting of HF SGLTEIZ SGL”'] , GLP-1 RAwith gond " "
GLP-1 RA and/or SGLT2i, choose agents Choose agents demonsiraling CV safely: TZD DF‘P Li DPF 4i SGLT2i efﬁcaqlfof:srawmgh1 TD' SU
demonslrating CV safety: + Consider adding the other class with GLp 1 RA
+ Consider adding the other class (GLP-1 proven CVD benefit'
RA or SGLT2i) with proven CVD benefit « DPP-4i (not saxagliptin) in the setting of HF
* DPP-Aif not on GLP-1 RA (if not on GLP-1 RA} \ IthAhabuve target l | If HbA, above target I \ ItHbA, ahove target
« Basal insulin® + Basalinsulin*
-T2 - sl ¥ v ¥ v ¥
- SU* . el
{ Continue with addition of other agents as outlined above I Iftriple therapy required or SGLT2i and/or . Insu[ln.llherapy basal insulin with lowest
\L GLP-1 RA not tolerated or contraindicated acquisition cost
use regimen with lowest risk of weight gain O0R . . .
1. Proven CYD benefit means it has label indication of reducing CVD events. For GLP-1 RA strongest evidence for Liraglutide > semaglutide > exenatide extended { If HhAl above target ] PREFERABLY * cuns"dve." DPP-4i OR SGLTZi with lowest
release. For SBLTZ evidence modestly stronger for empagliflazin > canaglifiozin, ‘ . acquisition cost™
Be aware that SGLTZ vary by region and individual agent wilh regard {o indicated level of eGFR for iniliation and continued use ¢ DPP-4i (if not on GLP-1 RA)

Both emzagliflozi - ionin CV0Ts based on weight neutrality

and canagliflazin h tion in HF and reduction in CKD prog
. Degludec or U100 glargine have demanstraled CVO safely

Low dose may be better tolerated though less well studied for VD effects

. Choose (afer generation SU with lower risk of hypoglycaemiz

Degludec | glargine U300 < glargine U100 ! detemir < NPH insulin

. Semaglutide > liraglutide > dulaglutide > exenatide > lixisenatide

If no speific comarbidities {.e. no established CVI, Low risk of hypoglycaemia and lawer priarity to avoid weight gain or no weight-related comerbidities]
Consider country- and regin-specific cost of drugs. In some countries TZ0s relatively more expensive and DPP-4i relatively cheaper

Consider the addition of SU* OR basal insulin:

« Choose later generation SU with lower risk of risk of hypoglycaemia \L
+ Consider basal insulin with lower risk of hypoglycaemia’

|f DPP-4i not talerated or contraindicated
or patient already on GLP-1 RA, cautious
addition of:

- SUt e TZD" .

Basal insulin

European Association
for the Study of Diabetes

EASD

Copyright ADA & EASD
2018

A\.American Diabetes Association.




Figure 2

GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

ToAvVOID

FIRST-LINE THERAPY IS METFORMIN AND COMPREHENSIVE LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY) [ iis

IFHbA, ABOVE TARGET PROCEED AS BELOW ””“;FELLLF;TL?E"T
l 3-8 MONTHS)
NO
ESTARLISHED ASCVD OR CKD y
ASCVD PREDOMINATES HF OR CKD PREDOMINATES
& \ s N\
PREFERABLY
SGLT2i with evidence of reducing HF and/or CKD progression
GLP-1 RA with proven SGLT2i with proven CVD in CVOTs if eGFR adequate®
CVD benefit' benefit!, if eGFR adequate? | | oem oo 1]
If SGLT2i not tolerated or contraindicated or if eGFR less than adequate?
| add GLP-1 RA with proven CVD benefit'
A J J
v
If HbA, above target If HbA, above target
Y ¥
If further intensification is required or patient is now unable to tolerate
GLP-1 RA and/or SGLT2i, choose agents demonstrating CV safety: * Avoid TZD in the setting of HF
» Consider adding the other class (GLP-1 RA or SGLT2i) with proven CVD | |Choose agents demonstrating CV safety:
benefit » Consider adding the other class with proven CVD benefit'
* DPP-4iif not on GLP-1RA * DPP-4i (not saxagliptin) in the setting of HF (if not on GLP-1 RA)
1 poeon | | Basal insulin® + Basal insulin®
» weesd] * TZDP o SU¢
¢ e |* SU

5 Lowdisem
6. Choose late =—
1. Degludec / glargine U300 < glzrgine U100/ detemir < NPH insulin

B Semaglufide > liraglutide > dulaglutide > exenatide > lixisenatide

9. If no specific comorbidilies (i.e. no established CVD, Low risk of hypoglycaemia and lower prioriy to avaid weigh gain or no weight related comerbidities)
10. Consider country- and region-specific cost of drugs. In seme countries TZ0s relatively more expensive and DPP-4i relatively cheaper

l' L