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A Change in eGFR over 192 Wk
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"_E- Empagliflozin, 10 mg
o
[T T2 =
2 Empagliflozin, 25 mg
=
P
= 70—
!; Placeba
=
= 68
55 TT T T T T T T T T T T T T T
Baseline 4 12 28 52 66 20 =1 108 122 136 150 164 178 192
Week
Mo. at Risk
Placebo 2323 2295 2267 2205 2121 2064 1927 1931 1763 1479 1262 1123 977 731 447
Empagliflozin, 10 mg 2322 2290 2264 2235 2162 2114 2012 2064 1839 1540 1314 1180 1024 785 513
Empagliflozin, 25 mg 2322 2288 2269 2216 2156 2111 2006 2067 1871 1563 1340 1207 1063 B38 524
Mo. in Follow-up
Analysis
Total 7020 7020 6996 5931 6864 B765 6696 6651 6068 5114 4443 3961 3488 2707 1703

NEJM, 28jul16
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Renal Outcome Measure

Incident or worsening nephropathy or cardiovascular death
Incident or worsening nephropathy

Progression to macroalbuminuria

Doubling of serum creatinine level accompanied by eGFR
of <45 ml/min/1.73 m?

Initiation of renal-replacement therapy
Doubling of serum creatinine level accompanied by eGFR
of <45 ml/min/1.73 m?, initiation of renal-replacement

therapy, or death from renal disease

Incident albuminuria in patients with a normal albumin level
at baseline

Empaglifiozin
no. with event/  rate/1000
no. analyzed (%)  patient-yr
G50 (162) 607
S (12]) 478
SOHOL (1) 418

T0[665 (15) 55

BiEsT (03) 10

SIS (L7) 63

3012779 (515) 2525

Placebo
no. with evert/  rate/1000

no. analyzed (%)  patient-yr
972102 (B 959
188/2061 (188) 760

B33 (162) 649

QBBRE 97

WBR0s) 21

BBRY 1S

1031374 51.2) 2660

Hazard Ratio (95% Cl)
i 061 (0.55-0.69)
" 061 (0.53-0.70)
HH 0.62 (0.54-0.72)
— 056 (039-0.79)

e | 0.45 (0.21-0.97)
i 0.54 (0.40-0.75)
K 0.93 (0.67-1.04)

I 1
0125 025 05 10 20 40

-—

Empaglifiozin better Placebo better

PValue
<0.001

<0.001

<0.001

<0.001

0.04

<0.001

0.25

39%

p <0.001

8 4

New or worsening
nephropathy

R 4

Progresion to
macro-albuminuria

' ‘44%

p <0.001
Doubling of serum
creatinine

g ¥

P =0,04
Initiation of renal
replacement therapy

38%

p < 0.001



ORIGINAIL BRESEFARCH ARTICLE

Empagliflozin and Clinical Outcomes in
Patients With Type 2 Diabetes Mellitus,
Established Cardiovascular Disease, and
Chronic Kidney Disease

What is the outcome in patients A““"R;’;‘:)‘::Eﬁifé@é
with pre-existing CKD?

Placebo Empagliflozin Empagliflozin
N= 2.250 (n=2333) 10 mg 25 mg
(n=2345) (n=2342)
Prevalent kidney disease* 752 (32.2%) 757 (32.3%) 741 (31.6%)

*eGFR (MDRD) 30-60 mL/min/1.73m2 and/or macroalbuminuria at baseline.

Circulation 2018;137:119-129


Moderador
Notas de la presentación
Wanner. Circulation 2018: 
Realiza un análisis sobre el subgrupo de pacientes del EMPA-REG OUTCOME con Enfermedad Renal Prevalente (aproximadamente un 32% de la “n” de estudio). Uno de los objetivos es evaluar si este paciente más crítico podría beneficiarse del efecto cardio-protector observado en la población global. Se observan beneficios significativos en la reducción de Muerte CV, Muerte por cualquier causa, Hosp. por IC, Hosp. por cualquier causa, independientemente del filtrado glomerular basal (resultados consistentes en ambas dosis). Además, concluye que a pesar de mostrar una eficacia glucémica inferior en este perfil de paciente con deterioro renal, empagliflozina continua mostrando mejoras en parámetros clínicos como la presión arterial, peso o HbA1c


http://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiEqrzwobzZAhXF6lMKHR1_APUQjRx6BAgAEAY&url=http://antioxidantreport.blogspot.com/2012/07/american-heart-association-study.html&psig=AOvVaw2U0XEqDsM2Xgkenm1VD1j7&ust=1519483074613681

ORIGINAL RESEARCH ARTICLE

Empagliflozin and Clinical Outcomes in
Patients With Type 2 Diabetes Mellitus,
Established Cardiovascular Disease, and
Chronic Kidney Disease

2519
A HRO71 CV death B HROTS all-cause mortalit
(95% CI 0.52, 0.98) Placebo (95% Cl D.59, 0.99) y
204
— —_— Placebo
= 104 23
'§ Empaglifiozin g 15
z z Empaglifiozin
= =
= 54 =
(=% a
54
o4 04
[v] & 12 18 24 30 38 42 48 o (-] 12 18 24 30 36 42 48
Months Months
No. of patients No. of patiants
Empaglifiozin 1498 1480 1465 1441 1296 [81 827 544 136 Empaglifiozin 1498 1480 14685 1441 1296 |81 827 544 136
Placebo 752 Ta1 728 710 832 472 404 257 63 Place! 752 741 728 710 832 472 404 257 63
N HR 081 Hospitalization for HF Freeke ]
! 65 HR 0.81 . . .
e (85% C10.42,0.87) P eswcioizoen  all-cause hospitalization
7 554 Placebo
3 ] e
< 6 z jg Empaglifiozin
2 Empaglifiozin = 57
:E' 5 £ 404
; ad % 354
5 % 30
3 * £ 251
=R & 204
15+
14 104
04 59
0 [ 12 18 24 30 36 4z 48 T T T T T T T T 1
Months 0 [:] 12 18 24 30 36 42 48
No. of patients Months
Empaglificzin 1498 1483 1432 1389 1238 932 T8 s17 132 No. of patients.
Placebo 752 T22 e97 674 91 a3 367 233 57 Emmnﬂawn 1498 1292 1146 1011 839 592 471 306 75
Placebo 752 819 535 458 366 251 191 120 29

Circulation 2018;137:119-129



ORIGINAL RESEARCH ARTICLE

Empagliflozin and Clinical Outcomes in Incident or Worsening nephropathy
Patients With Type 2 Diabetes Mellitus,
Established Cardiovascular Disease, and in patients

Chronic Kidney Disease

S
< 80 -
- 0 HR 0.58
& 60 4 (95% C1 0.47,0.71) o
E p<0.001t
2 50 1
S 40 A Placebo
'c.é 30 - Empagliflozin
o
o 20 A
=
< 10 A
>
g 0 T T T T T T T 1
O 0 6 12 18 24 30 36 42 48
No. of patients Months
Em.pagﬁﬂozin 998 952 895 836 694 516 420 273 69
Placebo 507 462 425 377 302 206 172 102 23

* Defined as eGFR (MDRD) <60 ml/min/1.73 m2 and/or macroalbuminuria (UACR >300 mg/g) at baseline; tNominal p-value
Wanner C et al. N Engl J Med 2016;375:323
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Empagliflozin reduces Mortality and HHF in patients with or without a history
of Ml or stroke at baseline

Empagliflozin Placebo Treatment by
/N % /N % HR (95% ClI) iﬁi’e'i?.';‘i?'opn
HHF
All patients 126/4687 2.7 95/2333 4.1 ——
History of MI or stroke : p=0.5610
Yes 94/3048 3.1 67/1518 4.4 ——
No 32/1639 2.0 28/815 3.4  r——et—
HHF or CV death
All patients 265/4687 5.7 198/2333 8.5 ——
History of Ml or stroke X p=0.7696
Yes 196/3048 6.4 148/1518 9.7 ——
No 69/1639 4.2 50/815 6.1 . = | |
0,25 0,5 1 2 4

Favors empagliflozin Favors placebo

DON'T MISS

DOI: 10.1016/50735-1097(18)32260-5
1719 JACC March 20, 2018. David H. Fitchett, Silvio E. Inzucchi et Al.



Moderador
Notas de la presentación
ACC March 20, 2018. David H. Fitchett: 
Presentado en la pasada ACC (mar18): “Empagliflozin reduces mortality and HHF in patients with or without a history of MI or stroke at baseline”
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ARTICLE

(D) <-omraaen

Empagliflozin reduces cardiovascular events, mortality and renal events
in participants with tyvpe 2 diabetes after coronary artery bwvpass graft
surgery: subanalysis of thhe EMPA-REG OUTCOME®™ randomised trial

Subodh Verma ' - €. David Mazer® - Dawvid Fitchett® - Silvio E. Inzucchi® - Egon Pfarr® - Jyothis T. George © -

Bermnard Zimnman ©
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CV death
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History of CABG
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All-cause mortality
All participants
History of CABG
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All participants
History of CABG
]
Yes

Empaglifiazin

Placebo

n with event/n analysad (%)

172/4687 (3.7)

137/3512 (3.9)
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Fatal or non-fatal myocardial infarction

All participants
History of CABG
o
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Fatal or non-fatal stroke

All participants
History of CABG
o
Yex

Hospitalisation for heart failure

All participants
History of CABG
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Yes

223I/AGBT (4.8)

156/3512 (4.4)
B87/1175 (5.7)

164/4687 (3.5)

125/3512 (3.6)
A/1175 (3.3)

126/4687 (2.7)

87/3512 (2.5)
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Heart failure hospitalization or CV deaath

All participants
History of CABG
MNo
Yes

Incident or worsening nephropathy

All participants
History of CABG
Mo
Yes

ZES/ABART (5.7)

199/3512 (5.7)
B86/1175 (5.6)

525/4124 (12.7)

3B1/3096 (12.3)
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137/2333 (5.9)
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294/1566 (18.8)
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Diabetologia 2018. Subodh Verma et Al. https://doi.org/10.1007/s00125-018-4644-9
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Moderador
Notas de la presentación
CABG: coronary artery bypass graft surgery

At baseline, 25% (1175/4687) of participants who received empagliflozin and 24% (563/2333) of participants who received placebo had a history of CABG surgery. In participants with a history of CABG surgery, HRs (95% CI) with
empagliflozin vs placebo were 0.52 (0.32, 0.84) for cardiovascular mortality, 0.57 (0.39, 0.83) for all-cause mortality, 0.50 (0.32, 0.77) for hospitalisation for heart failure and 0.65 (0.50, 0.84) for incident or worsening nephropathy. Results were consistent between participants with and without a history of CABG surgery (p > 0.05 for treatment by subgroup interactions).

In participants with type 2 diabetes and a self-reported history of CABG surgery, treatment with empagliflozin was associated with profound reductions in cardiovascular and all-cause mortality, hospitalisation for heart failure,
and incident or worsening nephropathy. These data have important implications for the secondary prevention of cardiovascular events after CABG in individuals with type 2 diabetes


JAMA Cardiology 2017: 21: doi:10.1001/jamacardio.2017.1891
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Mecanismos Hemodinamicos

HOW Does Emp aglif 10 Zin Re du ce Silvio E. Inzucchi,* Bernard Zinman,?

David F.f'tchetr,3 Christoph Wanner,d

cardiOVaSCUl aI‘ Mo:['tality‘? Insights Ele Ferrannini,> Martin Schumacher,®

Claudia Schmoor,s Kristin Ohneberg,6

From a Medla‘tlon AnalySIS Of the odd Erik Johansen,” Jyothis T. George,g

Stefan Hantel,® Erich Bluhmki,® and

EMPA—REG OUTCOME Trial John M. Lachin™®

Diabetes Care 2018;41:356-363 | https://doi.org/10.2337/dc17-1096

Modelo de regresion en el que se observa como el aumento del hematocrito
asociado a la reduccion de volumen plasmatico media mas del 50% en la
reduccion de mortalidad CV.

Az Diabetes Care
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Univariate analysis of potential mediators of empa’s CV

mortality benefit: Updated mean

Mechanism
Glycemia

Vascular tone

Lipids

Renal factors

Adiposity

Volume
Other

Unadjusted
Covariate

HbA, .

FPG

Systolic BP
Diastolic BP
Heart rate
HDL-C
LDL-C
Triglycerides
log UACR
eGFR
Weight

BMI

Waist circum.
Hematocrit
Uric acid

Diabetes Care 2018;41:356-363

HR
Empa vs

placebo
0.615

0.687
0.709
0.610
0.618
0.623
0.629
0.591
0.603
0.672
0.601
0.588
0.588
0.602
0.791
0.673

Hazard ratio (95% CI)

%-change
—— 22.8%
—— 29.3%
—— -1.7%
—— 1.0%
—e— 2.7%
—— 4.6%
—— -8.2%
—e— -4.1%
—— 18.2%
—e— -4.7%
— e— -9.2%
—— -9.2%
—e— -4.4%
e 18.5%
T T 1
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Mecanismos Cardiacos: Sodium-Hydrogen Exchanger

Figure. Cardioprotective Effect of Sodium-Glucose Cotransporter 2
(SGLT2) on Sodium-Hydrogen Exchange in the Heart and Kidneys

Bloclkade of the sodium- hydrngen exchanger by SGLT2 inhibitors

/

Den:rea sed

= Increased sodium excretion
cardiac wall = Decreased body weight

Decreased stress
cardiac injury

Decreased blood pressure
Hemoconcentration

* It has been shown that the action of empagliflozin to inhibit the NHE leads to a reduction in intracellular calcium.
* Inhibition of NHE has been shown to minimize cardiomyocyte injury and to attenuate the development of cardiachypertrophy,
fibrosis, remodeling, systolic dysfunction and heart failure.

JAMA Cardiol. 2017;2(9):1025-1029. do0i:10.1001/jamacardio.2017.2275
Antonius Baartscheer et Al. DOI 10.1007/s00125-016-4134-x



Mecanismos Cardiacos:

Can a Shift in Fuel Energetics punder ludalior, sindure Alloju. and
Explain the Beneficial Cardiorenal

Outcomes in the EMPA-REG

OUTCOME Study? A Unifying

Hypothesis

Digbetes Care 2016;39:1115-1122 | DOI: 10.2337/dc16-0542

h
| CV Protection in the EMPA_REG Ele Ferrannini® Michael Mark,? and

American T ¢ OUTCOME Trial: A“Thrlfty ric Mayoux
AZEDiabetes Care  Substrate” Hypothesis

Association.
Diabetes Care 2016;39:1108-1114 | DOI: 10.233 7/dc16-0330

ACC.18
- JACC March 20, 2018

Volume 71, Issue 11

/| Heart Failure and Cardiomyopathies

EMPAGLIFLOZIN INDUCES A MYOCARDIAL METABOLIC SHIFT FROM GLUCOSE CONSUMPTION

TO KETONE METABOLISM THAT MITIGATES ADVERSE CARDIAC REMODELING AND IMPROVES
MYOCARDIAL CONTRACTILITY
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Mecanismos Cardiacos: Beta-hidroxibutirato

T2DM Heart

J, Fat Oxidation
T Fat Oxidation

1 Glucose Oxidation
\L Glucose Oxidation -

™ BHOB Ox

¥ P/O Ratio

T P/O Ratio
Jr Cardiac Work Efficiency

T Cardiac Work Efficiency

14

1 With
SGLT2i >
\ Treatment f/

1 Myocardial
Contractility

Incidence/Progression Incidence/Progression
of Heart Failure q

of Heart Failure

Figure 1—Postulated changes in myocardium fuel metabolism before and after SGLT2 inhibitor
(SGLT2i) therapy. P/O ratio reflects the number of molecules of ATP produced per atom of
oxygen reduced by the mitochondrial electron transport chain.

Diabetes Care 2016;39:1115-1122 | DOI: 10.2337/dc16-0542
Diabetes Care 2016;39:1108-1114 | DOI: 10.2337/dc16-0330
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Diabetol Metab Syndr. 2017; 9. 78.
Published online 2017 Oct 4. doi: 10.1186/513088-017-0275-4

Canagliflozin reduces epicardial fat in patients with type 2 diabetes mellitus

Shusuke ‘(agi,m“-z-3 Yukina Hirata,* Takayuki Ise, ' Kenya Kusunose,! Hirotsugu Yamada,' Daiju Fukuda,*®

Canagliflozin treatment for 6 months reduced EAT thickness, as
evaluated by echocardiography, in patients with T2D, independent of its
effect on lowering blood glucose

Ipragliflozin Reduces Epicardial Fat Accumulation
in Non-Obese Type 2 Diabetic Patients with Visceral

Obesity: A Pilot Study

Diabetes Ther (2017) 8:851-861
Tatsuya Fukuda - Ryotaro Bouchi(® - Masahiro Terashima - Yuriko BQ53A:4007/513300-017-0279-y
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ratio in patients with type 2 diabetes and established
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