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Figure 1

High Complexity

Any individual who fulfilled at Jeast 1 of the following criteria

e 275 years

* eGFR<30 mL/min/1.73m

¢ Dementia and/or cognitive impairment

* Functional dependency and/or frailty

* 23 of the following:

¢ Coronary artery disease

Congestive heart failure
Cerebrovascular disease
Peripheral arterial disease
Abdominal aortic aneurysm
eGFR 30 to 60 mL/min/1.73m’
Retinopathy
Neuropathy
Cancer

Respiratory disease
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Liver disease (nonalcoholic fatty liver disease,
nonalcoholic steatohepatitis, cirrhosis, other liver disease)
Depression
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Low Complexity

e All other participants
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Cardiovascular Complications
Over 5 Years and Their
Association With Survival in the
GERODIAB Cohort of Elderly
French Patients With Type 2
Diabetes
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Figure 1—Survival aver 5 years In S87 patients with {red line) or wehout {blue line) heart fallure.
P < 0,000
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[Lo que 1ntuiamos...

No aborda la fisiopatologia de la
DM2

Efecto neutro sobre comorbilidades

[Limitada durabilidad



Cumulative Incidence of Monotherapy Failure (%)

No. at Risk
Rosiglitazone
Metformin
Glyburide

Hazard ratio (95% Ci)

Rosiglitazone vs. metformin, 0.68 (0.55-0.85); P<0.001
Rosiglitazone vs. glyburide, 0.37 (0.30-0.45); P<0.001
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Figure 2. Kaplan-Meier Estimates of the Cumulative
Incidence of Monotherapy Failure at 5 Years.

[reatment was considered to have failed if a patient

had a confirmed or adjudicated level of fasting plasma

glucose of more than 180 mg per deciliter. Risk

reduction is listed for comparisons of pairwise groups
from a baseline covariate-adjusted Cox proportional-

hazards model. Gray's estimates of cumulative

incidence adjusted for all deaths were smaller than
Kaplan—-Meier estimates of treatment failure: 10% in

the rosiglitazone group, 15% in the metformin group,

and 25% in the glyburide group. I bars indicate 95%

Cls.




Hazard ratio (95% Cl)
Rosiglitazone vs. metformin, 0.68 (0.55-0.85); P<0.001
Rosiglitazone vs. glyburide, 0.37 (0.30-0.45); P<0.001
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No. at Risk

Rosiglitazone 1393
Metformin 1397
Glyburide 1337




Lo que empezamos a saber...

Sin efecto la morbi mortalidad CV

Sin efecto sobre la funcidn renal



En qué escenarios,
Metformina,puede no

ser 12 linea de
tratamiento
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Estudios de seguridad CV: tasas de eventos CV

inh-SGLT- 2. ar-GLP-1 | | | | inh-DPP-4

EStud |0 EMPA-REG! CANVAS? DECLARE3 ELIXA4 LEADERS SUSTAINS EXSCEL? HARMONY?8 REWIND 13 PIONEER 6 14 S'?l\lf/l??- EXAMINE?20 TECOS1 CARMELINA2
Empaglifiozina Canagliflozina Depaglifiozina | Lixisenatida Liraglutida Semaglutida gExenatidaLarg Albiglutida Dulaglutida Sem:?;r"ida Saxagliptina Alogliptina Sitagliptina Linagliptina
0,87
30t MACE 08 08 i 093 1,02 078-0.97 | 074 :+ 091 ¢ 078 i 088 i 0,79 1,0 i 09 : 09 1,02
P 0,74-0,99 : 0,75-0,97 : 0,84-1,03 | 0,89-1,17 ; ™’ '~ :0,58-0,95 : 0,83-1,00 : 0,68-0,90 : 0,79-0,99 : 0,57-1,11 | 0,89-1,08 : >1,16 : 0,89-1,08: 0,89-1,17
062 | 087 | 098 098 | 078 | 098 i 08 | 09 | 091 | 049 103 ¢ 079 i 103 i 096
Muerte CV :

0,49-0,77 { 0,72-1,06 | 0,82-1,17 | 0,78-1,22 | 0,66-0,93 | 0,65-1,48 | 0,76-1,02 | 0,73-1,19 | 0,78-1,06 | 0,27-0,92 | 0,87-1,22 | 0,60-1,04 | 0,89-1,19 | 0,81-1,14

087 | 08 | 089 103 | 08 ¢ 074 : 097 i 075 : 09 | 118 1,95 | 1,08 | 095 | 112

'AMno fatal | 4 70.1,09 | 0,69-1,05 | 0,77-1,01 | 0,87-1,22 | 0,75-1,03 : 0,51-1,08 | 0,85-1,10 : 0,61-0,90 | 0,79-1,16 : 0,73-1,90 | 0,80-1,22 | 0,88-1,33 | 0,81-1,11 | 0,90-1,40

otus no fatal | 124 0 090 101 112 . 08 . osl | oss i 98 o7 | o074 111 ¢ 091 : 097 : 091
092-1,67 : 0,71-1,15 : 0,84-1,21 | 0,79-1,58 | 0,72-1,11 : 0,38-0,99 : 0,70-1,03 : ~"°° " : 0,61-0,95 : 0,35-1,57 | 0,88-1,39 | 0,55-1..0 | 0,89-1,08 | 0,67-1,23

Hospitalizacien | 065 | 067 | 073 09 ¢ 08 | 111 { 094 | 08 | 093 | 086 127 ¢ 107 ¢ 100 | 090
por IC 0,50-0,85 | 0,52-0,87 | 0,61-0,88 | 0,75-1,23 | 0,73-1,05 ; 0,77-1,61 ; 0,78-1,13 | 0,70-1,04 | 0,77-1,12 ; 0,48-1,55 | 1,07-1,51 ; 0,78-1,15 ; 0,83-1,20 | 0,74-1,08

Muerte por 068 : 087 : 093 094 | 08 : 105 : 08 : 095 : 090 : 051 1,11 : 088 : 101 : 098

cualquier causa | 0,57-0,82 | 0,74-1,01 : 0,82-1,04 | 0,78-1,13 | 0,74-0,97  0,74-1,50 | 0,77-0,97  0,79-1,16 | 0,80-1,01 : 0,31-0,84 | 0,96-1,27 | 0,71-1,09 | 0,90-1,14 | 0,84-1,13

*objetivo
primario 0,83
Muerte CV o 0,73-0,95

hospital. por IC

EMPA-REG , CANVAS , DECLARE, LEADER, SUSTAIN, HARMONY, SAVOR-TIMI, EXAMINE, CARMELINA ( 3-pt MACE: Tiempo en primer evento de muerte CV, IAM no fatal o ictus no fatal )
TECOS, ELIXA ( 4-pt MACE: Tiempo en primer evento de muerte CV o IAM no fatal o ictus no fatal o hospitalizacién por angina inestable).

1.N Engl J Med 2015; 373:2117-2128, 2.N Engl J Med 2017; 377:644-657, 3.N Engl J Med 2018; 10 october 4. N Engl J Med 2015;373:2247-57 5.N Engl J Med 2016; 375:311-322 6.N Engl J Med 2016;375:1834-1844,
7. N Engl J Med 2017;377:1228-1239 8.The Lancet ; October 2,2018 9. N Engl J Med 2013;369:1317-26 10. N Engl J Med 2013;369:1327-35 11. N Engl J Med 2015;373:232-5 12. JAMA 2019;321(1):69-79
13. The Lancet ;junel0,2019 14. N Engl J Med 2019; 381:841-851

J.Barrot ( personal contribution)
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ECVA O ERCCOMPROBADAS

PREDOMINA LA ECVA

[e]

iSGLT2 con
beneficio

comprobado
enlaECV,

silaTFGe es
adecuada?

ARGLP-1
con
beneficio
comprobado
en laEC\V*

9 serequiere mayor
intensificacion o si ahorael
paciente no toleralos ARGLP-1
010siSGLT2, elegir agentes
que demuestren seguridad en
laECV:

« Considerar laincorporacién
delaotraclase (ARGLP-1 0
iSGLT2) con beneficio
comprobado sobre la ECV

«iDPP-4 si no recibe ARGLP-1

«Insulina basal*

*TZD°

PREDOMINA ICOERC

PREFERENTEMENTE
iSGLT2 con evidenciade
reducir laprogresion
delCo ERC
en EECVsilaTFGe

esadecuad

SilosiSGLT2 no se toleran o estan
contraindicados, o si laTFGe es
menor que lo adecuado?, afiadir

ARGLP-1 con beneficio
comprobado sobre la ECV*

I SilaHbA, estapor encima - -
del objetivo S IaHbAkIesté por encima

del objetivo

«Bvitar TZD en el contexto

delC
Hegir agentesque
demuestren seguridad CV:

« Considerar laincorporacion
delaotraclase con beneficio
comprobado sobre la ECV

«iDPP-4 (no saxagliptina) en
el contexto de IC(si no recibe
ARGLP-1)

+Insulinabasal*

U

1. Un beneficio comprobado sobre la ECV significa que en el prospecto figura
laindicacién parareducir los episodiosde ECV. Paralos ARGLP-1, la
evidenciamasfuerte es paraliraglutida > semaglutida > exenatida de
liberacion extendida. Para losiSGLT2 la evidencia es modestamente més
fuerte para empagliflozina > canagliflozina.

. Sedebe saber que losiSGLT2 varian segin laregion y los agentes
individuales con respecto al nivel indicado de TFGe parael inicio y el uso

continuado.

. Tanto laempagliflozina como la canagliflozina han mostrado disminucion
delalCy delaprogresion a ERCen EECV.
. Degludec o glargina U100 tienen seguridad comprobada sobre la ECV.

nadosismasbajapuede sermejor tolera

ingue su

NO

SIN ECVA O ERCCOMPROBADAS

2

NECESIDAD IMPERIOSA DEREDUCIRAL MINIMO
LA HIPOGLUCEMIA

SilaHbA, esta
por encimadel

SilaHbA, esta

Considerar laincorporacion de SU° O deinsulinabasal:

legir una SU de generacién posterior con menor riesgo de hipoglucemia
« Considerar insulina basal con menor riesgo de hipoglucemia’

. Begir una SU de generacion posterior con menor riesgo de hipoglucemia.
. Degludec/glargina U300 < glargina U100/detemir < insulina NPH.

. Semaglutida > liraglutida> dulaglutida > exenatida > lixisenatida

. S no hay enfermedades coexistentes especificas (ECV comprobada, bajo

riesgo de hipoglucemiay menos prioridad para evitar el aumento de peso o
ninguna enfermedad coexistente asociada con el peso)

. Considerar el coste especifico de los farmacos segun el paisy laregion. En

gunos paises.lasTZD son relativamente mas caras v losiDPP-4 son

N

NECESIDAD IMPERIOSA
DEMINIMIZAREL AUMENTO
DEPESO O DEPROMOVER
EL ADELGAZAMIENTO

buenaeficacia

ARGLP-1 con
buena eficacia
paralapérdida

de peso®

9 serequiere tratamiento triple
010siSGLT2 0 ARGLP-1 no se
toleran o estan contraindicados,
utilizar el esquemacon menor

riesgo de aumento de peso
PREFERENTEMENTE

iDPP-4 (si no recibe un ARGLP-1)

sobrelabase de su neutralidad
en el peso

Si losiDPP-4 no se toleran o estan
contraindicados, o si el paciente ya
recibe un ARGLP-1, sumar
con cautela:

« TZD® « Insulinabasal

La

EL COSTO ESUN PROBLEMA
IMPORTANTE®*

SilaHbA,_esté por encimadel objetivo

SilaHbA, esta por encimadel objetivo

« Tratamiento con insulinainsulina
basal con el coste masbajo de
adquisicion

[0}
«Considerar iDPP-4 O iSGLT2
con el coste masbajo de
adquisicion®
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PREDOMINA LA ECVA

ARGLP-1
con
beneficio

comprobado
en laEC\!

iSGLT2 con

beneficio
comprobado

en laECV*,

silaTFGe es
adecuada?

PREDOMINAICOERC

PREFERENTEMENTE
iISGLT2 con evidenciade
reducir laprogresion
delCo BERC
en EECVsi laTFGe
esadecuada®

S l0siSGLT2 no se toleran o estan
contraindicados, o si laTFGe es
menor que lo adecuado?, anadir

ARGLP-1 con beneficio
comprobado sobre la EC\A

La
ADA
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SIN ECVA O ERC COMPROBADAS

2

NECESIDAD IMPERIOSA DE REDUCIRAL MINIMO
LA HIPOGLUCEMIA

iSGLT22

SilaHbA, esta
por encimadel
objetivo

SilaHbA, esta
por encimadel
objetivo

SilaHbA,  esta
por encimadel
objetivo

SilaHbA, esta
por encimadel
objetivo

iSGLT22
0]

TZD

SilaHbA, estapor encimadel objetivo

2 2

NECESIDAD IMPERIOSA
FL QOSTO ESUN PROBLEMA
DEMINIMIZAREL AUMENTO IMPORTANTES®

DE PESO O DEPROMOVER
BE. ADELGAZAMIENTO

ARGLP-1 con
buena eficacia

SilaHbA, estapor encimadel objetivo

ARGLP-1 con TZD"*
buena eficacia
paralapérdida

de peso?

SilaHbA, estapor encimadel objetivo

SilaHbA, estapor encimadel objetivo



Cardiélogos vy
Diabetélogos europeos

Change in recommendations

Glucose-lowering treatment
Metformin should be considered Metformin should be considered in overweight patients with T2DM without CYD and at moderate CV risk

as first-line therapy in patients with DM

Metformin should be considered in overweight patients with T2DM without CVD and at moderate CV risk

ESC GUIDELINES

2019 ESC Guidelines on diabetes, pre-diabetes,
and cardiovascular diseases developed in
collaboration with the EASD




Glucose-lowering treatment
Empagliflozin, canagliflozin, or dapagliflozin are recommended in patients with T2DM and CVD, or at very high/high CV risk, to reduce CV events
Empagliflozin is recommended in patients with T2DM and CVD to reduce the risk of death
Liraglutide, semaglutide, or dulaglutide are recommended in patients with T2DM and CVD, or very high/high CV risk, to reduce CV events
Liraglutide is recommended in patients with T2DM and CVD, or at very high/high CV risk, to reduce the risk of death

DM treatment to reduce HF risk
SGLT?2 inhibitors (empagliflozin, canagliflozin, or dapagliflozin) are recommended to lower risk of HF hospitalization
Metformin should be considered in patients with DM and HF if eGFR >30 mL/min/1.73 m?
GLP1-RAs and DPP4 inhibitors sitagliptin and linagliptin have a neutral effect on risk of HF and may be considered

Insulin treatment in HF may be considered

Management of CKD
SGLT2 inhibitors are recommended to reduce progression of diabetic kidney disease

uropean Meart jourmal
¥ do:10.1093/e

@ ESC - _ . ESC GUIDELINES
2019 ESC Guidelines on diabetes, pre-diabetes,

and cardiovascular diseases developed in
collaboration with the EASD




Abordaje integral DM en paciente con ECY o muy alto riesgo

Mal control metabélico
Intensificacién segin objetivo de peso y/o A1C

ISGLT2 + MET ar-GLPT « ISGLYZ « MET

Mal control metabélico
Intensificacion segun objetivo de peso y/o A1C

*ar-GLP1 +iSGLT2 + MET

Cardidélogos
espafioles




iSGLT2 o ar-GLP1 Control metabélico
Empaglifiozina  Liraglutide MET
Canaglifiozina  Semaglutide No quitar si ya la lleva
SupagiSoxon | Valorar retirar fcos sin
(independientemente ’ beneficio CV
de A1c)

Considerar iSGLT2 1° opcion
educir v 1m Es y Muerte CV

Consnderar otra opcnon Cons:derar otra opcion:

o (Ftalaanat:
* FG < 30 mliminy1,73m Intoleranc

* |nfe

Para FG< 15 mi/min/1,73 n¥

consultar otras opciones en

el te



Mal control metabélico
Intensificacién segin objetivo de peso y/o A1C

iISGLT2 + MET H ar-GLP1 + iSGLT2 + MET

Mal control metabdlico
Intensificacién segin objetivo de peso y/o A1C

**ar-GLP1 +iSGLT2 + MET

Considerar farmacos obesidad
Considerar cirugia bariatrica/metabélica




A Type 2 DM - Drug naive patients

ASCYD, or high | very high
CV risk (target organ damage
or multiple risk factors)’

v

SGLT2 inhibitor or
GLP-1 RA Monotherapy®

If HbA,, above target ¥ HbA,, sbove target

v

Add Metformmn

i HbA,, above target

¥ HbA,, above target

¥ HbA. above target

Metformin Monotherapy

B Type 2 DM - On metformin

ASCYD, or high | very high
CV risk (target organ damage
or multiple risk factors)*

Add SGLY2 inhibltor Continue Metformin
or GLP-| RA* Monotherapy

If HbA., above target ¥ HbA,, above target

W HbA., above target

ardiélogos

europeos

@ESC

European Society
of Cardiology




A Type 2 DM - Drug naive patients @ESC

European Society
of Cardiology

ASCVD, or high / very high

CV risk (target organ damage
| or multiple risk factors)? |
- Metformin Monotherapy

If HbA . above target If HbA . above target

l \ \ \/

: DPP-4i | | GLP-1 RA| | SGLT2i
Add Metformin [ 'J [ J if eGFR

‘ ‘ adequate




B Type 2 DM - On metformin

ASCVD, or high / very high

CV risk (target organ damage
| or multiple risk factors)? |

Continue Metformin
Monotherapy

If HbA . above target If HbA,. above target
| |




Drug treatment

e Offer standard-releas@ metformin as the initial drug treatment Jor adults with type 2 diabetes.
[new 2015]

* |n adults with type 2 diabetes, if metformin is contraindicated or not tolerated, consider initial

drug treatment"! with:

- adipeptidyl peptidase-4 (DPP-4) inhibitor or

- pioglitazoneor ,
We're so so NICE
- asulfonylurea. [new 2015]

"IBe aware that, if metformin is contraindicated or not tolerated, repaglinide is both clinically
effective and cost effective in adults with type 2 diabetes. However, discuss with any person for
whom repaglinide is being considered, that there is no licensed non-metformin-based combination
containing repaglinide that can be offered at first intensification.




2.2 Non-metformin-based drug treatment combinations to control blood
glucose levels

In adults with type 2 diabetes, what treatment combinations (for example, glucagon-like peptide-1
|GLP-1] mimetics and insulin combination therapy with meglitinides) are most effective when initial
drug treatment with non-metformin monotherapy fails to adequately control blood glucose levels?

Why this is important

Although it is recognised that metformin therapy is suit ults with type 2 diabetes, its
use is contraindicated or not tolerated in approximately uals. To date, research
evidence has largely focused on metformin-based treatment combinations. Given the progressive

nature of the cond okt iBeation of blood glucose lowering drug therapies are

indicated over timd, there is little evidenceffor some adults, to guide management strategies on

treatment combinations that do not include metformin. Randomised controlled trials are therefore
needed to better understand the treatment choices that are available which improve blood glucose
control and long-term risks of complications associated with diabetes.




Endocrinos americanos




Endocrinos americanos

LIFESTYLE THERAPY (including Medically Assisted Weight Loss)
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diabetes mellitus tipo 2 en Espana (2015) y su relacién
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J.M. Millaruelo-Trillo?, J. Garcia-Soidan¢, L. Carrillo Fernandez' y P. Ezkurra Loiola®
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Glycaemic control and treatment of type 2 diabetes in adults

aged 75 years or older

Antonio Rodriguez-Poncelas g%, Joan Barrot-de la-Puente, Gabriel Coll de Tuero ... See all authors v

Journal of Diabetes and its

Complications
32, Issue 4, April 2018, Pages 444-450

Deintensification of hypoglycaemic
medications-use of a systematic review

approach to highlight safety concerns in older

people with type 2 diabetes

B DIABETES, OBESITY AND METABOLISM

ORIGINAL ARTICLE

Deintensification in older patients with type 2 diabetes:
A systematic review of approaches, rates and outcomes

Samuel Seidu MD %, Setor K. Kunutsor PhD, Pinar Topsever MD, Clare E. Hambling MSc,
Francesc X. Cos MD, Kamlesh Khunti PhD

01 April 2019 | https://doi.org/10.1111/dom.13724




Table 3.

Targets in Adults Aged 65 y and Older

Conceptual Framework for Considering Overall Health and Patient Values in Determining Clinical

Overall Health Category

Group 1:
Good Health

Group 2:
Intermediate Health

Group 3:
Poor Health

Patient characteristics

No comorbidities
or
1-2 non-diabetes chronic
illnesses*
and
No ADLE impairments
and <1 |IADL impairment

3 or more non-diabetes
chronic illnesses*
and/or
Any one of the following:

mild cognitive impairment
or early dementia

>2 IADL
impairments

Any one of the following:

End-stage
medical condition(s)**

Moderate to
severe dementia

>2 ADL
impairments

Residence in a long-term
nursing facility

Reasonable glucose target ranges and HbA1c by group

Shared decision-making: individualized goal may be lower or higher

Use of drugs
that may cause
hypoglycemia

Fasting: 90-130 mg/dL
Bedtime: 90-150 mg/dL

<7.5%

Fasting: 90-150 mg/dL
Bedtime: 100-180 mg/dL

<8%

Fasting: 100-180 mg/dL
Bedtime: 110-200 mg/dL

<8.5%*

(e.g., insulin,
sulfonylurea,
glinides)

Fasting: 90-150 mg/dL
Bedtime: 100-180 mg/dL

>7.0 and <7.5%

Fasting: 100-150 mg/dL
Bedtime: 150-180 mg/dL

>7.5 and <8.0%

Fasting: 100-180 mg/dL
Bedtime: 150-250 mg/dL

>8.0 and <8.5%*




Note: While glucose targets are highlighted for each group in this framework, overall health categories can also be considered for
other treatment goals such as blood pressure and dyslipidemia. See Appendix A on “How to use the conceptual framework.”

* Coexisting chronic illnesses may include osteoarthritis, hypertension, chronic kidney disease stages 1-3, or stroke, among others.

**One or more chronic illnesses with limited treatments and reduced life expectancy. These include metastatic cancer, oxygen-
dependent lung disease, end-stage kidney disease requiring dialysis, and advanced heart failure.

£ As long as achievable without clinically significant hypoglycemia; otherwise, higher glucose targets may be appropriate.
Note also that the lower HbA1c boundary was included as data suggesting increased hypoglycemia and mortality risk at lower
HbA1c levels are strongest in the setting of insulin use. However, the lower boundary should not reduce vigilance for detailed
hypoglycemia assessment.

¥ HbA1c of 8.5% correlates with an average glucose level of approximately 200 mg/dL. Higher targets than this may result in
glycosuria, dehydration, hyperglycemic crisis and poor wound healing.

€ ADLs include bathing, dressing, eating, toileting, and transferring, and IADLs include preparing meals, shopping, managing money,
using the telephone, and managing medications.

Includes data from Cigolle CT, Kabeto MU, Lee PG, Blaum CS. Clinical complexity and mortality in middle-aged and older adults with
diabetes. J Gerontol A Biol Sci Med Sci 2012; 67(12):1313-1320 (39); and from Kirkman MS, Jones Briscoe V, Clark N, et al. Diabetes
in older adults. Diabetes Care 2012; 35(12): 2650-2664 (40).

Abbreviations: IADL, instrumental activity of daily living; ADL, activity of daily living; SU, sulfonylurea.
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Diabetes in the older patient: heterogeneity requires individualisation
of therapeutic strategies

Guntram Schernthaner’ - Marie Helene Schernthaner-Reiter?

ESM Table 1 Baseline characteristics of participants in cardiovascular outcome studies

SGLT-2 inhibitors GLP-1 agonists DPP-4 inhibitors

Variable EMPA-REG CANVAS (pooled) ELIXA LEADER SUSTAIN EXSCEL SAVOR EXAMINE TECOS

[85] [89] (88] [87] (86] [81] (78] [79] [80]
Baseline Empagliflozin Canagliflozin Lixisenatide Liraglutide Semaglutide Exenatide Saxagliptin Alogliptin Sitagliptin
Age (years) 63.1 (63.1+8.6 for 63.3 (£8.3) 60.3 (59.9£9.7 for 64.3 (£7.2) 64.6 (£7.4) 62.0 (£6.0) 65.1 (65.1+8.5 for 61.0 65.5 (+8.0)

empagliflozin; lixisenatide; saxagliptin;

63.2+8.8 for 60.6+9.6 for 65.0£8.6 for

placebo) placebo) placebo)
Duration of diabetes | 12 13.5 (+7.8) 9.3 (9.2+8.2 for 12.9 (12.8+8.0 for 13.9 (+8.1) 12.0 10.3 (IQR 5.2-16.7 7.2 (7.1 for 11.6 (+8.1)
(years) lixisenatide, 9.4+8.3 | liraglutide, 12.9+8.1 for saxagliptin; 5.3— | alogliptin; 7.3 for

for placebo) for placebo) 16.6 for placebo) placebo)

BMI (kg/m?) 30.6 32.0 30.2 32.5 32.8 32 31 29 30
Insulin (%) 48 50 39 45 58 46 41 30 23
HbA . (mmol/mol) 65.0 66.1 60.7 71.6 71.6 63.9 63.9 63.9 55.2
HbA, (%) 8.1 8.2 7.7 8.7 8.7 8.0 8.0 8.0 7.2
Prior CVD(%) 99 66 100 ~81 ~83 73 79 100 100
Types of prior CVD MI, CHD, CVD, MI, CHD, CVD, ACS <180 days >50 years + >50 years + CHD, CVD, PVD >40 years + ACS <90 days CHD, CVD, PVD

PVD PVD CHD/CVD/PVD or CHD/CVD/PVD or CHD/CVD/PVD or

CKD or >60 years + | CKD or >60 years + >55/60 years + risk
>1 CV risk factor >1 CV risk factor factors

Hypertension (%) 95 90.0 76.4 92 92.8 90 82 83 86
Follow-up (years) 3.1 3.6 2.1 3.8 2.1 32 2.1 1.5 3.0

ACS, acute coronary syndrome; CANVAS, Canagliflozin Cardiovascular Assessment Study; CV, cardiovascular, CVD, cerebrovascular disease; ELIXA,
Evaluation of Lixisenatide in Acute Coronary Syndrome; EMPA-REG, Cardiovascular Outcome Event Trial in Type 2 Diabetes Mellitus; EXSCEL, Exenatide
Study of Cardiovascular Event Lowering; IQR, interquartile range; LEADER, Liraglutide Effect and Action in Diabetes: Evaluation of Cardiovascular Outcome
Results; MI, myocardial infarction; NR, not reported; PVD, peripheral vascular disease; SAVOR, Saxagliptin Assessment of Vascular Outcomes Recorded in
Patients with Diabetes Mellitus; SUSTAIN, Trial to Evaluate Cardiovascular and Other Long-Term Outcomes with Semagultide in Subjects with Type 2
Diabetes; TECOS, Trial Evaluating Cardiovascular Outcomes with Sitagliptin. Values provided are means + SD unless otherwise stated.



Death from any cause and from a cardiovascular cause in those with type 2 diabetes
vs control participants: findings from the Swedish National Diabetes Register

4.5
4.0
3.5
3.0

Adjusted HR:

=55

Any cause

5564 6574
Age (years)

0=6.9%
m7.0-7.8%
m7.9-87%
m8.8-96%
W= 7%

=75

Adjusted HR

6.0

50

4.0

<55

Cardiovascular cause

0=6,9%
ET7.0-7.8%
B7.9-8.7%
ma.8-9.6%
mz9.7%

5564 65-74 275
Age (years)

Schernthaner and Schernthaner-Reiter (2018) Diabetologia DOI 10.1007/s00125-018-4547-9
© The Authors 2018. Distributed under the terms of the CC BY 4.0 Attribution License

(http://creativecommons.org/licenses/by/4.0/)
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Table 3 Results of subgroup analyses of cardiovascular outcome trials with significant effects in primary outcome

Trial Glucose-lowering  Primary outcome Age group n Percentage of participants  HR (95% CI) p value for
agent with event interaction

Tested glucose- Placebo
lowering agent

EMPA-REG [85] Empagliflozin Three-point MACE ~ All ages 10.5 0.86 (0.74, 0.99)
<65 years 9.7 : 1.04 (0.84, 1.29)
>65 years 114 0.71 (0.59, 0.87)
LEADER [87] Liraglutide Three -point MACE  All ages 13.0 0.87 (0.78, 0.97)
<60 years 11.7 0.78 (0.62, 0.97)
>60 years 13.5 0.90 (0.79, 1.02)
IRIS [94] Pioglitazone MI or stroke All ages 9.0 0.76 (0.62, 0.93)
<65 years 7.5 0.73 (0.55, 0.97)
>65 years 10.9 0.79 (0.60, 1.03)
CANVAS [89] Canagliflozin Three -point MACE  All ages NR NR 0.86 (0.75, 0.97)
<65 years NR NR 0.91 (0.76, 1.10)
>65 years NR NR 0.80 (0.62, 0.97)
SUSTAIN [86] Semaglutide Three -point MACE  All ages 3297 6.6 8.9 0.74 (0.58, 0.95)
<65 years 1699 6.2 8.3 0.74 (0.52, 1.05)
>65 years 1598 6.9 9.4 0.72 (0.51, 1.02)
EXSCEL [81] Exenatide Three -point MACE  All ages 14,752 114 12.2 0.91 (0.83, 1.00)
<65 years 8813 94 8.9 1.05 (0.92, 1.21)
>65 years 5939 144 17.2 0.80(0.71,091) 0.005

CANVAS, Canagliflozin Cardiovascular Assessment Study; EMPA-REG, Cardiovascular Outcome Event Trial in Type 2 Diabetes Mellitus; EXSCEL,
Exenatide Study of Cardiovascular Event Lowering; IRIS, Insulin Resistance Intervention after Stroke; LEADER, Liraglutide Effect and Action in
Diabetes: Evaluation of Cardiovascular Outcome Results; MI, myocardial infarction; NR, not reported; SUSTAIN, Trial to Evaluate Cardiovascular and
Other Long-Term Outcomes with Semaglutide in Subjects with Type 2 Diabetes




Mortality in Individuals Aged 80 and Older with Type 2
Diabetes Mellitus in Relation to Glycosylated Hemoglobin,

Blood Pressure, and Total Cholesterol

Shata Hamada, DrPH,® and Martin C. Gulliford, MA*'

Table 3. Associations Between Glycosylated Hemoglobin (HbA1c¢), Blood Pressure, and Total Cholesterol and All-

Cause Mortality (N = 25,966)

Factor Deaths, n/N

HbA1c, % (mmol/mol)
<6.0 (<42)
6.0-6.4 (42-47) 506/2,976
6.5-6.9 (48-52) 1,081/7,463
7.0-7.4 (53-57) 648/4,700
)
)

301/1,387

7.5-7.9 (58-63 453/2,777
8.0-8.4 (64-68 324/1,780
>8.5 (>69) 641/3,006
Missing 536/1,877

Mortality (1,000
Person-Years)

134.9
102.1
85.6
80.9
98.6
111.5
133.1
195.9

Unadjusted

Adjusted

Hazard Ratio (95% Confidence Interval) P-Value

1.21 (1.03-1
0.92 (0.80-1.
0.77 (0.68-0.
0.72 (0.63-0.
0.88 (0.77-1.
Reference

1.20 (1.05-1.37) .009

1.76 (1.53-2.02) <.001

42) .0
05) .2

87) < 001
83) < 001
02) .0

1.04 (0.88-1.23) .6
0.91 (0.79-1.05) .1
0.84 (0.74-0.96) 009
0.80 (0.70-0.91) 001
0.90 (0.79-1.04) 1
Reference

1.04 (0.91-1.19) .55
1.01 (0.86-1.19) .88
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Hiperglucemia

=4 g L SIntomatica

1 FG < 30 ml/mln‘

FG: filtrado glomerular; GLP1-RA: agonistas del receptor del péptido-1 similar al glucagén; HbAlc: hemoglobina glucosilada; IDPP4: inhibidores de la dipeptidil peptidasa-4; SGLT2-inh: inhibidores del
cotransportador sodio-glucosa tipo 2; SU: sulfonilureas; TZD: tiazolidinedionas. 2Evitar glibenclamida. Usar gliclazida, glipizida o gliquidona. Usar glimepirida solo si el FG es > 60 ml/min. PAjustar dosis, salvo
linagliptina. *Vigilar retencién hidrosalina. Exenatida y lixisenatida: ajustar dosis. ®Metformina: no recomendable en general; usar solo a mitad de dosis y monitorizando funcién renal. No recomendados si FG < 60
ml/min.

Goémez-Huelgas R, Martinez-Castelao A, Artola S, et al. Documento de Consenso sobre el tratamiento de la diabetes tipo 2 en el paciente con enfermedad renal crénica Nefrologia 2014;34(1):34-45.
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Tratamiento de la EHNA

m [.os cambios en el estilo de vida

Tabla 1 Recomendaciones higienico-dietéticas en el tratamiento del higado graso no alcoholico en pacientes con diabetes
mellitus tipo 2

Intervencion Recomendacion

Consumo calorico diario Restriccion calorica de 500-1.000 calorias/dia

Composicion de macronutrientes Composicion individualizada segun la dieta mediterranea, hacer hincapié en un bajo
en la dieta o moderado consumo de grasas y un moderado consumo de hidratos de carbono

Pérdida de peso Lograr una reduccion ponderal mayor o igual al 8%

Fructosa Evitar el consumo de alimentos con alto contenido de fructosa
Comidas procesadas Evitar el consumo de comidas enlatadas o procesadas
Alcohol Mujer: consumir = 20 g/dia
Hombre: consumir s 30 g/dia
Ejercicio fisico Realizar 150-250 min/semana de ejercicio aerobico moderado divididos
en 3-5 sesiones/semana, Ejercicio de resistencia (2 sesiones/semana)

Tabaco Abandonar el habito tabaquico

obesidad mérbida valorar cirugia baridtrica

REVISION

Tratamiento del higado graso no alcohdélico

en la diabetes mellitus tipo 2: ;por qué tratar el higado graso no alcoh
Carolina Maria Perdomo Zelaya y Francisco Javier Escalada San Martin




Tratamiento de la EHNA

mPioglitazon

m Otras opciones:
- Liraglutide aportd beneficios
- 1DPP4 : Sitagliptina, Vildagliptina y
Alogliptina.
- Empagliglozina

IMusso G, Cassader M, Paschetta E, Gambino R. Thiazolidinediones and advanced
liver fibrosis in nonalcoholic steatohepatitis:A meta—analysis. JAMA Intern
Med. 2017;177:633-640. doi:10.1001/jamainternmed. 2016. 9607.



No iniciar si FG < 45 ml/min/41,73m2y
lretirar si FG < 30 ml/min/1,73m2.

No iniciar si FG < 60 ml/min/1,73m2,
antecedentes de amputacion o tendencia
lhipotensién. Retirar si FG < 45.

|

Evitar saxagliptina si IC. En enf. renal
reducir dosis de todos excepto Lina. No
asociar con arGLP1. Evitar si
antecedentes de pancreatitis.

No iniciar 81 IC, antecedentes de edemas

Oheatura o diagnostcada
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Es decir,

hasta ahora lo unico que haciamos es
tratar la hiperglucemia

Intentando no hacer

mas dano al rindn
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EMPA-REG - EMPAgIiflozina

©
® EMPA-REG

« OUTCOME
=
Empagliflozin
no. with ovent/  rate/1000 ith :
Renal Outcome Measure no:andiyeed ) patie o: e scient Hazard Ratio (95% Cl)

Incident or worsening nephrapathy or cardiovascular death 675/4170 (162) 0. I } : 0.61 {0.55-0.69)

Incident or worsening nephrapathy SIS[A124127) AL ) 76, 0.61 {0.53-0.70)

Progression to macroalbuminuria 459/4091 (11.2) 330/2033 (16.2) \ { 0.62 {0.54-0.72)

bling of serum creatinine level accompanied by eGFR 70/4645 (L5) . 60/2323 (1) ) 0.56 (0.39-0.79)
mi/m : Progresion to

macro-albuminuria

Initiation of renal-replacement therapy 13/4687 (0.3) 14/2333 (0.6 2 0.45 {0.21-0.97)

| Q/
Do of serum creatinine level accompanied by eGFR If b 7 ( 1. 0.54 (0.40-0.75) < 4 4 /0
0.001

fmin/L73 m?, initiation of renal-replacement ‘ P
therapy, or death from renal disease Doubling of serum

creatinine
Incident albuminuria in patients with a normal albuminlevel  1430/2779 (S15) 25 7031374 (31.2) 266 0.95 (0.87- 1.04)

at baselin
t Daseiing 550/0
; B i

Soabs bt ol ot 2l
0125 025 05 10 20 40

-— — Initiation of renal

Empagliflozin better Placebo better replacement therapy




CANVAS - CANAgliflozina

Canagliflozin  Placebo
Outcome (N=5795) (N=4347) Hazard Ratio (95% Cl)
no. of participants per 1000 patient-yr
Death from cardiovascular causes, 26. 31 ' 0.86 (0.75-0.97)

nonfatal myocardial infarction,
or nonfatal stroke

Death from cardiovascular causes 12.§ 0.87 (0.72-1.06)
Nonfatal myocardial infarction 11 0.85 (0.69-1.05)
Nonfatal stroke 7 : ' 0.90 (0.71-1.15)
Fatal or nonfatal myocardial infarction 11.2 12.6 0.89 (0.73-1.09)
Fatal or nonfatal stroke : 0.87 (0.69-1.09)
Hospitalization for any cause 131.1 0.94 (0.88-1.00)
Hospitalization for heart failure 3.5 8.7 0.67 (0.52-0.87)
Death from cardiovascular causes ] 0.78 (0.67-0.91)

or hospitalization for heart failure

. ; 0.87 (0.74-1.01)
Progression of albuminuria 128.7 0.73 (0.67-0.79)
40% reduction in eGFR, renal-replacement ) 0.60 (0.47-0.77)

therapy, or renal death




DECLARE-TIMI 58 - Dapagliflozina

Dapagliflozin group Placebo group Hazard ratio
(95% CI)

n/N (%) Kaplan-Meier n/N (%) Kaplan-Meier

o (4300

Composite cardiorenal outcome 370/8582 (43%) . 480/8578 (5-6%) 0-76 (0-67-0-87)
Composite renal-specific outcome 127/8582 (1-5%) . 238/8578 (2-8%) 0-53 (0-43-0-66)

Sustained eGFR decrease =40% to eGFR 120/8582 (1-4%) 8 221/8578 (2-6%) 0-54 (0-43-0-67)
<60mL/ min per 1.73m’

End-stage renal disease 6/8582 (0-1%) § 19/8578 (0-2%) . 0-31(0-13-0-79)
0-60 (0-22-1-65)
Cardiovascular death 245/8582 (2:9%) . 249/8578 (2-9%) B 0-98 (0-82-117)

End-stage renal disease or renal death 11/8582 (0-1%) . 27/8578 (0-3%) . N E— 0-41(0-20-0-82)

T 1
05 1.0 17

Favours dapagliflozin  Favours placebo
Figure 1: Composite cardiorenal and renal-specific outcomes and their individual components for dapagliflozin versus placebo in the overall trial population

he composite cardiorenal outcome consisted of a sustained decrease in eGFR by at least 40% to less than 60 mL/min per 1.73 m?, end-stage renal disease, or cardiovascular or renal death. The
lcomposite renal-specific outcome consisted of a sustained decrease in eGFR by at least 40% to less than 60 mL/min per 1.73 m?, end-stage renal disease, or renal death. eGFR was calculated with the

(Chronic Kidney Disease Epidemiology Collaboration equation. Data for the composite cardiorenal and renal-specific outcomes and cardiovascular death were previously reported in reference 14.

¥

Renal Composite EP All-Cause Mortality

A40% -4 eGFR, ESRD, Renal or CV death

4.3% vs. 5.6% 6.2% vs 6.6%
HR 0.76 (0.67-0.87) HR 0.93 (0.82-1.08)
P<0.001 P=0.20

Dapaglifiozin

Placebo




SGLT2 inhibitors for primary and secondary prevention
of cardiovascular and renal outcomes in type 2 diabetes:
a systematic review and meta-analysis of cardiovascular
outcome trials

Thomas A Zelniker, Stephen D Wiviott, ltamar Raz, Kyungah Im, Erica L Goodrich, Marc P Bonaca, Ofri Mosenzon, Eri T Kato, Avivit Cahn,
Remo H M Furtado, Deepak L Bhatt, Lawrence A Leiter, Darren K McGuire, John P H Wilding, Marc S Sabatine

EMPA-REG OUTCOME* CANVAS Program? DECLARE-TIMI 583

Drug Empagliflozin Canagliflozin Dapagliflozin
Doses analysed 10 mg, 25 mg (once daily) 100 mg, 300 mg (once daily) 10 mg (once daily)
Median follow-up time, years 31 2-4 4-2

Trial participants 7020 10142 17160

Age, mean

Women

Patients with established atherosclerotic cardiovascular disease
Patients with a history of heart failure

Patients with eGFR <60 mL/min per 1.73 m?

631
2004 (28-5%)
7020 (100%)
706 (10-1%)
1819 (25:9%)

63-3 63-9

3633 (35-8%
6656 (65-6%
1461 (14-4%
2039 (20-1%

6422 (37-4%)
6974 (40-6%)
1724 (10-0%)
1265 (7-4%)

Data are n (%) unless otherwise specified. The CANVAS Program consisted of two trials, CANVAS and CANVAS-R, but are presented combined. eGFR=estimated glomerular

filtration rate.

Table: Randomised controlled phase 3/4 clinical trials of sodium-glucose cotransporter-2 inhibitors

Lancet 2019; 393: 31-39

Published Online
November 10, 2018
http://dx.doi.org/10.1016/
S0140-6736(18)32590-X




Empeoramiento funcion renal
ERC terminal
Muerte causa renal

Objetivo compuesto “renal’

A
Patients Events Events per 1000 Weight HR (95% Cl)

patient-years (%)

Treatment (n)  Placebo (n) Treatment Placebo

eGFR <60 mL/min per m?

EMPA-REG OUTCOME 1196 605 NA NA 0-66 (0-41-1-07)
CANVAS Program NA NA 0-74 (0-48-1-15)
DECLARE-TIMI 58 606 659 0-60 (0-35-1-02)
Fixed effects model for eGFR <60 (p=0-0054) 0-67 (0-51-0-89)

eGFR 60 to <90 mL/min per m*

EMPA-REG OUTCOME 2406 1232 NA 0-61 (0-37-1-03)
CANVAS Program NA NA 118 . . 0-58 (0-41-0-84)
DECLARE-TIMI58 3838 3894 186 : : 0-54 (0-40-0-73)
Fixed effects model for eGFR 60 to <90 (p<0-0001) 0-56 (0-46-0-70)

eGFR 290 mL/min per m?

EMPA-REG OUTCOME 1043 486 0-21(0-09-0-53)
CANVAS Program NA NA . . 0-44 (0-25-0-78)
DECLARE-TIMI 58 4137 4025 . . 0-50 (0-34-0-73)
Fixed effects model for eGFR =90 (p<0-0001) 0-44 (0-32-0-59)




Hospitalizacion por ICC

eGFR <60 mL/min per m?

EMPA-REG OUTCOME 1212 607 0-59 (0-39-0-88)
CANVAS Program NA NA 0-55 (0-37-0-83)

DECLARE-TIMI 58 606 659 070 (0-44-1-12)

Fixed effects model for eGFR <60 (p<0-0001) 0-60 (0-47-0-77)

eGFR 60 to <90 mL/min per m?

EMPA-REG OUTCOME 2423 1238 . 0-72 (0-48-1.07)
CANVAS Program NA NA . 0-76 (0-52-1-12)
DECLARE-TIMI58 3838 3894 : : 0-65 (0-51-0-84)
Fixed effects model for eGFR 60 to <90 (p<0-0001) 0-69 (0-57-0-83)

eGFR =90 mL/min per m?

EMPA-REG OUTCOME 1050 488 . . 0-67 (0-31-1-44)

CANVAS Program NA NA . . 0-76 (0-40-1-47)

DECLARE-TIMI 58 4137 4025 . . 0-94 (0-69-1-26)
Fixed effects model for eGFR 290 (p=0-31) 0-88 (0-68-1-13)




Eventos cardiovasculares mayores

C

eGFR <60 mL/min per m?

EMPA-REG OUTCOME 1212 607
CANVAS Program NA NA
DECLARE-TIMI 58 606 659
Fixed effects model for eGFR <60 (p=0-0077)

eGFR 60 to <90 mL/min per m?

EMPA-REG OUTCOME 2423 1238

CANVAS Program NA NA
DECLARE-TIMI 58 3838 3894

Fixed effects model for eGFR 60 to <90 (p=0-0520)

eGFR 290 mL/min per m?

EMPA-REG OUTCOME 1050 488
CANVAS Program NA NA
DECLARE-TIMI 58 4137 4025
Fixed effects model for eGFR =90 (p=0-35)

0-88 (0-69-113)
0-69 (0-54-0-89)
0-92 (0-69-1-23)
0-82 (0-70-0-95)

0-76 (0-61-0-94)
0-95 (0-80-1-13)
0-95 (0-82-1-09)
0-91 (0-82-1-00)

1-10 (0-77-1-57)
0-84 (0-62-1-13)
0-94 (0-80-1-10)
0-94 (0-82-1-07)

Favours treatment Favours placebo

Figure 5: Meta-analysis of SGLT2i trials on the composite of worsening of renal function, end-stage renal disease, or renal death (A), hospitalisation for heart

ailure (B), and major adverse cardiovascular events stratified by the eGFR levels (C)

A) eGFR <60 mL/min per 1.73 m*: Q statistic=0-36, p=0-84, I’=0%; eGFR 60 to <90 mL/min per 1.73 m* Q statistic=0-19, p=0-91, ’=0%; eGFR 290 mL/min per 1.73 m?]
Q statistic=3-24, p=0-20, I’= 38-2%. The p value for risk reduction trend across subgroups was 0-0258. (B) eGFR <60 mL/min per 1.73 m® Q statistic=0-60, p=0-74,
>=0%; eGFR 60 to <90 mL/min per 1.73 m* Q statistic=0-51, p=0-78, ’=0%; eGFR 290 mL/min per 1.73 m* Q statistic=0-86, p=0-65, I’=0%. The p value for risk
reduction trend across subgroups was 0-0073. (C) eGFR <60 mL/min per 1.73 m’: Q statistic=2-76, p=0-25, I’=27-5%; eGFR 60 to <90 mL/min per 1.73 m*:

Q statistic=3-25, p=0-20, ’=38-5%; eGFR =90 mL/min per 1.73 m®: Q statistic=1-29, p=0-53, ’=0%. The p value for risk reduction trend across subgroups was 0-23. Tests
for subgroup differences were based on F tests in a random effect meta-regression estimated using restricted maximum likelihood and Hartung Knapp adjustment.
eGFR=estimated glomerular filtration rate. HR=hazard ratio. NA=not available. SGLT2i=sodium-glucose cotransporter-2 inhibitors.
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Pump, pipes, and filter: do SGLT2 inhibitors cover it all?

Concerns about the growing burden of diabetes are
mounting.' Temporal analyses suggest that cardiovascular
risk in people with diabetes persists and, if anything. is
widening for fatal outcomes * The need for interventions
to prevent diabetes-related complications is dear.

Diabetes has profound effects on the pump (heart
failure). pipes (atherosclerosis). and filter (renal disease).
Although much of the focus (and success) to date has
centred on reducing atherosclerotic complications, heart
failure and renal disease remain recalcitrant problems in
diabetes and are on the rise.*

The sodium-glucose cotransporter-2  inhibitors
(SGLT2i) have wshered in hope and optimism for
cardiorenal protection in diabetes, and many biological
underpinnings of these benefits have been reported.*
Given that three large trials focusing on SGLT2i have
reported their outcomes™ the information @an now
be synthesised to better understand whih patients
and dinical outcomes are responsive to this dass of
antihyperghiraamic tharars InThe | ancot Lae- Cahatina
and collea
level meta

from the use of SGLTZi. The EMPA-REG OUTCOME
trial” exclusively enrolled people with type 2 diabetes
and established atherosderotic vascular disease and
it reported on the cardiorenal efficacy and safety of
empaglifiozin. Conversely, the CANVAS Program.® which
studied canaglifiozin, and the DECLARE-TIMI 58 trial**
which studied dapaglifiozin, enrolled a spectrum of
individuals with type 2 diabetes, induding those with
established atherosclerotic vascular disease and those
without this disease but with muitiple risk factors. In
aggregate, data are now awailable from these large
trials on type 2 diabetes with 20650 pecple with
atherosclerotic vascular disease and 13672 with muitiple
risk factors but not atherosclerotic vascular disease.
Three key messages have emerged. First, the cumulative
ardiorenal outcome estimates in the entire popufation of
34322 participants with atherosclerotic vascular disease
or multiple risk factors suggest that SGLT2i significantly
reduce hospitalisation for heart failure (31%) the
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Cardiorenal efficacy of SGLT2i
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Swcondary prevention population
SGLT2i pravent heart fallure and renal

Dhublmd disease, and reduce atherosclorotic events
g.,m;‘“°|.,dm“ (major adverse cardiovascular events)

Primuary prevention population
SGLT2i prevent heart failure and renal
disecase but may not reduce major adverse

cardiovascular events

Diabetes and
multiple risk factors

Pump, pipes, and filter: do SGLT2 inhibitors cover it all? Verma, Subodh et al.



Cardiorenal efficacy of SGLT2i

Renal
protection

Hospitalisation
for heart failure

Major adverse
cardiovascular
events

Diabetes and
established
cardiovascular disease

Diabetes and
multiple risk factors

Secondary prevention population
SGLT2i prevent heart failure and renal
disease, and reduce atherosclerotic events
(major adverse cardiovascular events)

Primary prevention population
SGLT2i prevent heart failure and renal
disease but may not reduce major adverse
cardiovascular events




Estudio CREDENCE - Canagliglozina

Personas con DM2
— ERC con FG = 30 — 60 ml/min
— Proteinuria > 300
— En tto con ARA2/IECA

Se aleatorizan a placebo o Cana 100



A Primary Composite Outcome
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No. at Risk
Placebo 2199 2178 2132 2047 1725 1129 621 170

Canagliflozin 2202 2181 2145 2081 1786 1211 646 196 - Muerte CV




B Renal-Specific Composite Outcome

ST TAER I 3419 menos riesgo en objetivo

P<0.001
80 Placebo
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50 Canagliflozin
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Months since Randomization

No. ot Rk — Muerte renal

Placebo 2199 2178 2131 2046 1724 1129 621 170
Canagliflozin 2202 2181 2144 2080 1786 1211 646 196




C End-Stage Kidney Disease

1009 169 1. ard ratio, 0.68 (95% CI, 0.54-0.86) 3 2 % Menos ri e SgO d e

90 1‘2‘ P=0.002
80 Placebo

10
70

. ERC terminal

50 Canagliflozin
40

30
20
10

QY
X
~
e
=
[}
>
w
<
(]
=
x
S
(2]
)
<
K]
=]
[\
o

Months since Randomization

No. at Risk

Placebo 2199 2182 2141 2063 1752 1152 641 178
Canagliflozin 2202 2182 2146 2091 1798 1217 654 199




D Dialysis, Kidney Transplantation, or Renal Death

lgg Hazard ratio, 0.72 (95% Cl, 0.54-0.97) 28% menos riesgo de Objetivo
renal compuesto:

— ERC terminal

— Muerte renal

Canagliflozin
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Months since Randomization

No. at Risk

Placebo 2199 2183 2147 2077 1776 1178 653 180
Canagliflozin 2202 2184 2148 2100 1811 1236 66l 199




A Urinary Albumin-to-Creatinine Ratio Median Baseline

|

Canagliflozin Placebo
913.5 918.0

Menor progresion de la
macroalbuminuria en el
grupo de Cana

Canagliflozin

Geometric Mean

12 18 24 30 36
Months since Randomization

No. of Patients

Placebo 2113 2061 1986 1865 1714 1158 685 251
Canagliflozin 2114 2070 2019 1917 1819 1245 730 271

B Change from Baseline in Estimated GFR Baseline (ml/min/1.73 m?)
Canagliflozin Placebo
56.4 56.0

Canagliflozin

(ml/min/1.73 m2)

Placebo

Least-Squares Mean Change

12 18 24 30 36
Months since Randomization

No. of Patients

Placebo 2178 1985 1882 1720 1536 1006 583
Canagliflozin 2179 2005 1919 1782 1648 1116 652




Resultados Renales en Prevencidon Primaria y Secundaria

Renal Outcomes by Primary and Secondary Prevention

m Primary » Secondary ~ Overall

Objetivo compuesto primario
Primary composite outcome

ERC terminal, Creatx2, MuerteRenal

LA A MW RAWIIEY WFE ST MITT W S NEIIIEIR V'

or rel;al deathu

Didlisis, Trasplante o Muerte Renal

Dialysis, kidney transplantation,
or renal death*

Hazard ratio Interaction
o (95% CI) P value

—— 0.69 (0.54-0.88) 0.91
—— 0.70 (0.56-0.88)
<> 0.70 (0.59-0.82)

ettt 0.68 (0.51-0.89) 0.81
—— 0.64 (0.47-0.87)
o 0.66 (0.53-0.81)

— 0.65 (0.43-0.97) 0.39
— 0.83 (0.54-1.27)
0.72 (0.54-0.97)




NNT en 2,5 anos para lograr objetivos

Objetivo compuesto 1/ Objetivo compuesto renal ERC terminal
(ERCt, Creatx2, MR, MCV) (ERC terminal, Creatx2, MR)

22 28 43
L i

Hospitalizacion por ICC MCV, IAM o ACVA

46 40
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Ej. Paciente Placebo ARA2 SGLT-2 + ARA2
Edad = 63 Edad = 71 Edad =73 Edad = 88
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U.S. FDA Approves
INVOKANA ®
(canadgliflozin) to Treat
Diabetic Kidney Disease (DKD)
and Reduce the Risk of
Hospitalization for Heart Failure
in Patients with Type 2 Diabetes
(T2D) and DKD

seexingalpha.com

U.S. FDA Approves
INVOKANA ®
(canagliflozin) to Treat
Diabetic Kidney Disease
(DKD) and Reduce the Risk
of Hospitalization for Heart
Failure in Patients with Type
2 Diabetes (T2D) and DKD
https://seekingalpha.com/
pr/176473967
source=ansh

Seeking Alpha

"With the approval of these new uses,
INVOKANA" is now the only diabetes
medicine indicated to help type 2 diabetes
patients reduce the risks associated with
diabetic kidney disease, including
hospitalization for heart

failure," said James List, M.D., Ph.D.,
Global Therapeutic Area Head,
Cardiovascular & Metabolism, Janssen
Research & Development, LLC. "This
significant advancement addresses
serious unmet needs and could change
the trajectory of care for the many millions
of patients living with type 2 diabetes and
diabetic kidney disease."

Click to Tweet: #BREAKING: Only type 2
diabetes medicine now approved by FDA
to slow the progression of diabetic kidney
disease and reduce the risk of
hospitalization for heart failure in patients
with type 2 #diabetes #T2D and #DKD.
Read more here: https;//ctt.ec/Pa0cz+




SGLT2 inhibitors for the prevention of kidney failure in & ®™
patients with type 2 diabetes: a systematic review and

meta-analysis

Bremdon L Meuen, Tomana Young, Hidds | L Heerspirk, £




Implications of all the available evidence

To the best of our knowledge, these results provide the
strongest evidence yet that SGLT2 inhibitors should be
routinely offered to individuals with type 2 diabetes at risk of
progressive kidney disease. The clear evidence of
renoprotection across the spectrum of kidney function studied

to date calls into question the existing restrictions on the use
of SGLT2 inhibitors in people with reduced kidney function and
suggests that many more individuals with type 2 diabetes at
high risk of kidney failure are likely to benefit from treatment
with these drugs.




Drug
Dose (mg)
Number of participants
Mean age (years)
Sex
Men
Women
Median follow-up (years)

eGFR inclusion criteria

Baseline eGFR subgroup (mL/min per 1.73 m?)t#

=90

60to <90

45to <60

<45

Missing baseline eGFR
UACR criteria (mg/q)

EMPA-REG
OUTCOME
Empagliflozin
10 and 25
7020
631

5016 (71-5%)

2004 (28-5%)
31

>30 (MDRD)

1538 (21-9%)
3661 (52-2%)
1249 (17-8%)

570 (8:1%)
2 (<0-1%)

None

Baseline UACR subgroup (mg/qg)#

<30

30-300

>300

Missing baseline UACR

Baseline use of RAS blockade

4171 (59-4%)
2013 (28-7%)
769 (11-0%)
67 (1-0%)
5666 (80-7%)

CANVAS
Program

Canagliflozin

100 and 300
10142
63-3

6509 (64-2%)

3633 (35-8%)
24

>30 (MDRD)

2476 (24-4%)
5625 (55:5%)
1485 (14-6%)

554 (5:5%)
2 (<0-1%)

None

7007 (69-1%)
2266 (22:3%)
760 (7:5%)
109 (1-1%)
8116 (80-0%)

DECLARE-TIMI58 CREDENCE

Dapagliflozin
10 100

17160 4401
639 630

Canagliflozin

10738 (62-6%) 2907 (66-1%)
6422 (37-4%) 1494 (33-9%)
42 2-6%

CrCl =60 mL/min 30to <90
(Cockcroft-Gault) ~ (CKD-EPI)

8162 (47-6%) 0
7732 (45-1%) 1809 (41-1%)
1265 (7-4%)S 1279 (29-1%)
NA 1313 (29-8%)
1(<0-1%) 0
None >300 to 5000
11644 (67-9%) 0
4030 (23-5%) 0
1169 (6-8%) 4401 (100-0%)
317 (1-8%) 0
13950 (81-3%) 4395 (99-9%)

Data are n (%), unless otherwise specified. eGFR=estimate glomerular filtration rate. MDRD=Modification of Diet in
Renal Disease equation. CrCl=creatinine clearance. CKD-EPI=Chronic Kidney Disease Epidemiology Collaboration
equation. UACR=urine albumin-to-creatinine ratio. RAS=renin-angiotensin system. NA=not available. *Stopped early

after a planned interim analysis on the recommendation of the independent data monitoring committee. tBased on
the MDRD equation in EMPA-REG OUTCOME and the CANVAS Program and on the CKD-EPI equation in
DECLARE-TIMI 58 and CREDENCE. $Based on screening (rather than baseline) eGFR and UACR measurements in the
CREDENCE trial. §Includes all DECLARE-TIMI 58 participants with eGFR lower than 60 mL/min per 1-73m?2.

Table: Characteristics of included studies




Events Patients RR (95% Cl)
CREDENCE 0-72 (0-54-0-97)
DECLARE-TIMI 58 0-42 (0-20-0-87)
CANVAS Program 0-56 (0-23-132)
EMPA-REG OUTCOME 0-90 (0-30-2:67)

Overall 0-6 2-0-86;
0-0019)

03 05 1.0 1.5

Favours SGLT2 inhibtor  Favours placebo

Figure 1: Effect of SGLT2 inhibitors on dialysis, transplantation, or death due to kidney disease
Weights were from random-effects meta-analysis. Data from DECLARE-TIMI 58 have not been previously
reported. SGLT2=sodium-glucose co-transporter-2. RR=relative risk.

Events  Patients RR (95% CI)
CREDENCE 0-68 (0-54-0-86)
DECLARE-TIMI 58 0-31(0-13-0-79)
CANVAS Program 077 (0:30-1-97)
EMPA-REG OUTCOME 0-60 (0-18-1-98)

Overall 0-65 (0-53-0-81;
1=0-0%; Pheterogeneity=0-41 p<0-0001)

B Substantial loss of kidney function, ESKD, or death due to kidney disease

CREDENCE 377 4401 066 (0-53-0-81)
DECLARE-TIMI 58 365 17160 0-53 (0-43-0-66)
CANVAS Program 73 10142 0-53(0-33-0-84)
EMPA-REG OUTCOME 152 6968 0-54 (0-40-0-75)

Overall 0-58 (0-51-0-66;
1=0-0%; Pr : p<0-0001)

CREDENCE 585 4401 0-70 (0-59-0-82)
DECLARE-TIMI 58 850 17160 0-76 (0-67-0-87)
CANVAS Program 518 10142 0-82 (0-68-0-97)
EMPA-REG OUTCOME 370 6973 0-57 (0-46-0-70)

Overall 0-71(0-63-0-82;
1*=60-3%; Preterogenciny=0-056 p<0-0001)

0-5 1.0

Favours SGLT2 inhibtor  Favours placebo

Figure 2: Effect of SGLT2 inhibitors on ESKD (A), substantial loss of kidney function, ESKD, or death due to
kidney disease (B), and substantial loss of kidney function, ESKD, or death due to cardiovascular or kidney
disease (C)

Weights were from random effects meta-analysis. ESKD was defined as chronic dialysis, transplantation,

or sustained estimated glomerular filtration rate (eGFR) lower than 15 mL/min per 1.73 m? apart from in the
EMPA-REG OUTCOME trial, in which it was defined as chronic dialysis or transplantation. Substantial loss of kidney
function was defined as doubling of serum creatinine, apart from in the DECLARE-TIMI 58 trial, in which it was
defined as sustained 40% decline in eGFR. Data on substantial loss of kidney function, ESKD, or death due to
cardiovascular or kidney disease (C) in EMPA-REG OUTCOME have not been previously published. ESKD=end-stage
kidney disease. SGLT2=sodium-glucose co-transporter-2. RR=relative risk.




Patients RR (95% CI)

CREDENCE 0-85 (0-64-1-13)
DECLARE-TIMI 58 0-69 (0-55-0-87)
CANVAS Program 0-66 (0-39-1-11)
EMPA-REG OUTCOME 0-76 (0-62-0-93)

Overall 0-75 (0-66-0-85;
I’<0-0%; phetemgenew‘ty=o'68 P<0'0001)

03 0-5 1-0 1.5

Favours SGLT2 inhibtor  Favours placebo

Figure 3: Effect of SGLT2 inhibitors on acute kidney injury
Weights were from random-effects meta-analysis. SGLT2=sodium-glucose co-transporter-2. RR=relative risk.

Events Patients RR (95% Cl)

Dialysis, transplantation, 0-67 (0-52-0-86)
or death due to kidney disease

ESKD 0-65 (0-53-0-81)
Substantial loss of kidney function, 0-58 (0-51-0-66)
ESKD, or death due to kidney disease

Substantial loss of kidney function, 0-71(0-63-0-82)
ESKD, or death due to cardiovascular

or kidney disease

Acute kidney injury 0-75 (0-66-0-85)

0-5 1.0 15

— —>
Favours SGLT2 inhibtor  Favours placebo

Figure 4: Summary of the effects of SGLT2 inhibition on major kidney outcomes
ESKD=end-stage kidney disease. SGLT2=sodium-glucose co-transporter-2. RR=relative risk.




Objetivo Deterioro FR+ERCt+MCRenal
estratificado por FG inicial

A

Events Patients

eGFR 290 mL/min per 1.73 m?
DECLARE-TIMI 58 120 8162
CANVAS Program 17 2476
EMPA-REG OUTCOME 22 1529

Subtotal

1’=41-8%; Pprererogenciy=0-18

eGFR 60-<90 mL/min per 1.73 m?
CREDENCE
DECLARE-TIMI 58
CANVAS Program
EMPA-REG OUTCOME
Subtotal

P=0-0%; -0-46

Pheterogeneity
eGFR 45-<60 mL/min per 1-73 m?
CREDENCE
CANVAS Program
EMPA-REG OUTCOME
Subtotal

1=0-0%; p, =0-52

eterogeneity
eGFR <45 mL/min per 1.73 m’
CREDENCE
CANVAS Program
EMPA-REG OUTCOME
Subtotal
I’=0-0%; Pheterogencity=0-94
Puena fOr eGFR subgroup=0-073

RR (95% Cl)

0-50 (0-34-0-73)
032 (0-12-0-88)
0-21 (0-09-0-53)
0-37 (0-21—0-63; p<0-0001)

0-81(0-52-1-26)
0-54 (0-40-0-73)
0-48 (0-23-0-98)
0-61(0:37-1:02)
0-60 (0-48-0-74; p<0-0001)

0-47 (0-31-0-72)
074 (0-28-2-01)
0-68 (0-36-1-28)
0-55 (0-39-0-76; p<0-0001)

071 (0-53-0-94)
0-79 (0-21-2:94)
0-63 (0-30-1-29)
0.70 (0-54-0-91; p=0-0080)




Patients

Treatment (n)  Placebo (n)

eGFR <60 mL/min per m’

EMPA-REG OUTCOME 1196 605
CANVAS Program NA NA
DECLARE-TIMI 58 606 659
Fixed effects model for eGFR <60 (p=0-0054)

eGFR 60 to <90 mL/min per m’

EMPA-REG OUTCOME 2406 1232
CANVAS Program NA NA
DECLARE-TIMI 58 3838 3894

Fixed effects model for eGFR 60 to <90 (p<0-0001)

eGFR 290 mL/min per m’

EMPA-REG OUTCOME 1043 486
CANVAS Program NA NA
DECLARE-TIMI 58 4137 4025
Fixed effects model for eGFR 290 (p<0-0001)

Events

Events per 1000
patient-years

Treatment  Placebo

Weight
(%)

Events  Patients

eGFR 290 mL/min per .73 m*
DECLARE-TIMI 58
CANVAS Program
EMPA-REG OUTCOME

Subtotal

F=41-8%;p‘wm =0-18

eGFR 60-<90 mL/min per 1.73 m*
CREDENCE
DECLARE-TIMI 58
CANVAS Program
EMPA-REG OUTCOME
Subtotal
=0-0%; p, -46

eGFR 45-<60 mL/min per 1.73 m*
CREDENCE
CANVAS Program
EMPA-REG OUTCOME

Subtotal

1=0-0%; Precer 2

eGFR <45 mL/min per 1.73 m*
CREDENCE
CANVAS Program
EMPA-REG OUTCOME

Subtotal

1'=0-0%; Phece 94

Pens fOr €GFR subgroup=0-073

HR (95% CI)

066 (0-41-1.07)
074 (0-48-1-15)
0-60 (0-35-102)
0-67 (0-51-0-89)

0-61(037-1.03)
058 (0-41-0-84)
0-54 (0-40-0.73)
0-56 (0-46-0-70)

0-21(0-09-0-53)
0-44(025-078)
050 (0:34-073)
0-44(0:32-0:59)

RR (95% C1)

050 (0-34-0-73)
032(0-12-088)
021(0-09-0-53)
037 (0-21-0-63; p<0-0001)

0-81(0:52-1:26)
054 (0-40-073)
048 (0-23-0-98)
061(037-1:02)
0-60 (0-48-0-74; p<0-0001)

0-47 (0-31-072)
074 (0-28-2.01)
0-68 (0-36-1-28)
0-55 (0-39-0-76; p<0-0001)

071(0:53-0-94)
079(021-2:94)
0-63 (0-30-1-29)
0-70 (0-54-0-91; p=0-0080)




Objetivo Deterioro FR+ERCt+MCRenal
estratificado por CAC inicial

UACR <30 mg/g
DECLARE-TIMI 58
CANVAS Program
EMPA-REG OUTCOME

Subtotal

’2:10'3%; phererogeneiry:O'BB

UACR 30-300 mg/g
DECLARE-TIMI 58
CANVAS Program
EMPA-REG OUTCOME

Subtotal

1’=18-5%; Pheterogeneity=0-29

UACR >300 mg/g
CREDENCE
DECLARE-TIMI 58
CANVAS Program
EMPA-REG OUTCOME
Subtotal
P=51-0%; Presercgeneiry=0-11
Pirena fOr €GFR subgroup=0-66

0-52 (0:37-0-74)
0-22 (0-07-0-69)
0-41(0-23-0-72)
0-46 (0-33-0-63; p<0-0001)

0-59 (0-39-0-87)
1-42 (0-51-3-95)
0-67 (0-36-1-26)
0-69 (0-47-1-00; p=0-051)

0-66 (0-53-0-81)
0-38 (0-25-0-58)
0-45 (0-24-0-86)
0-51 (0-31-0-85)
0-52 (0-38-0-69; p<0-0001)




Objetivo Deterioro FR+ERCt+MCRenal
estratificado por uso IECA/ARA2

RAS blockade*
CREDENCE
DECLARE-TIMI 58
CANVAS Programt
EMPA-REG OUTCOME

Subtotal

1=8-7%; Pheterogenity=0-35

No RAS blockade
DECLARE-TIMI 58 48
CANVAS Programt 40
EMPA-REG OUTCOME 27
Subtotal
*=0-0%; Preterogeneity=0-92
for use of RAS inhibition=0-31

pheterogeneity

03 0.5 1-0

4—
Favours SGLT2 inhibtor

15

Favours placebo

0-66 (0-53-0-81)
0-50 (0-39-0-63)
0-59 (0-45-0-78)
052 (0-37-074)
0-58 (0-50-0-66; p<0-0001)

077 (0-44-1:37)
0-67 (0-36-1-27)
0-65 (0-30-1-39)
0-71 (0-49-1-02; p=0-065)




Resultados Renales de los

aGLP1




Estudio LEADER - LIRAglutide

= Seguimiento 3,8 anos
= Pacientes alto RCV o ECV
" Mejores indicadores de funcién renal:

= Variable compuesta

= Aparicion de macroalbuminuria



Tabla 1. Objetivo primario del estudio
Liraglutida (n = 4.668) Placebo (n = 4.672)

Coclente de riesgo
Tasas 10040 Tasa/ 1. 00 —hazard ratio—

Resultad os n (%) pacientes-ano n (%) pacientes-afo —

1 H
i

1.4

Marso SP, Daniels GH, Brown-Frandsen K, Kristensen P, Mann JFE, Nauck MA, et al. Liraglutide and cardiovascular outcomes in type 2 diabe-

tes. N Engl J Med. 2016;375:311-22.
Mann JFE, Orsted DD, Brown-Frandsen K, Marso SP, Poulter NR, Rasmussen S, et al. Liraglutide and renal outcomes in type 2 diabetes. N Engl

J Med. 2017;377:839-48.




Estudio SUSTAIN 6 - SEMAglutide
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Estudio REWIND - DULAglutide

Seguimiento > 5 anos
69% pacientes sin ECV
Objetivo: superioridad
Resultados:

Dulaglutide and renal outcomes in type 2 diabetes:

an exploratory analysis of the REWIND randomised,
placebo-controlled trial

Hertzel C Gerstein, Helen M Colhoun, Gilles R Dagenais, Rafael Diaz, Mark Lakshmanan, Prem Pais, Jeffrey Probstfield, Fady T Botros,

Matthew CRiddle, Lars Rydén, De , Charles Messan A eanne Dyal, Stephanie Hall, Purnima Rao-Melacini, Gloria Wong,
Alvaro Avezum, Jan Basile, Namsik Chung, Ignacio Conget, William C Cushman, Edward Franek, Nicolae Hancu, Markolf Hanefeld, Shaun Holt,

Petr Jansky, Matyas Keltai, Fernando Lanas, Lawrence A Leiter, Patricio Lopez-Jaramillo, Ernesto German Cardona Munoz, Valdis P
Nana Pogosova, Peter ] Raubenheimer, Jonathan E Shaw, Wayne H-H Sheu, Theodora Temelkova-Kurktschiev, for the REWIND Investigators*

— Reduccion riesgo 12% en objetivo primario
- Reduccion riesgo de ACVA 24%



Estudio REWIND - DULAglutide

Resultados Renales
1. Reduccion riesgo 15% obj compuesto renal

— Aparicion de macroalbuminuria

— Disminucion FG

— Evolucion a ERC terminal
Reduccion del riesgo 23% macroalbuminuria

B New macroalbuminuria

50— HR077(95% C10-68-0-87)
—— Dulaglutide

= 407 HRO:85(95% C10.77-0-93)
p=0-0004

£ 30

(&)

§ 20
10

0

1 2 3 4 5 6 0 1 2 3 4 5 6

Number at risk
Placebo 4952 4756 4475 4145 3887 3169 641 4952 4762 4542 4308 4127 3440 723
Dulaglutide 4949 4798 4571 4303 4045 3320 667 4949 4805 4636 4438 4263 3576 740




A Composite renal outcome B New macroalbuminuria
50— — Placebo 509 HR 0-77 (95% C10-68-0-87)

— Dulaglutide p<0-0001

4071 HR 0.85 (95% €1 0.77-0.93)
p=0-0004
30

20

Cumulative risk (%)

10

0 T T _
0 1 2 1

Number at risk
Placebo 4952 4756 4475 4145 3887 3169 641 4952 4762 4542 4308 4127 3440 723

Dulaglutide 4949 4798 4571 4303 4045 3320 667 4949 4805 4636 4438 4263 3576 740

C Sustained decline in eGFR of 230% D Chronicrenal replacement therapy
507 HR 0-89 (95% Cl 0-78-1-01) 2:01 HR 0-75(95% Cl 0-39-1-44)
p=0-066 p=0-39

40 15

304

20

Cumulative risk (%)

10

T T T T T C T .
1 2 3 4 5 C 1 2

. Time since randomisation (years) Time since randomisation (years)
Number at risk
Placebo 4952 4848 4672 4440 4220 3489 708 4952 4854 4748 4614 4490 3805 797

Dulaglutide 4949 4858 4707 4517 4315 3598 728 4949 4865 4771 4659 4552 3882 807




Glucemias muy elevadas

Debut diabético con..
.+.

Sintomas de “déficit de insulina”: 3P
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Anclanos

"Persona mayor sana’

= Aun existe beneficio del buen control
= Hay otros ADNI con beneficios “extra”

Anciano fragil

= N| Metformina ni nada



EHNA

"Persona mayor sana’

= Aun existe beneficio del buen control
= Hay otros ADNI con beneficios “extra”

Anciano fragil

= N| Metformina ni nada



Pacientes con ECVE o alto RCV

Que “no necesitan metformina”

= XXX

m XX



Pacientes con ERC y/o Albuminuria

Que “no necesitan metformina”

= XXX

m XX
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