Impatto degli inibitori di SGLT2 nei pazienti con diabete tipo 2
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Cosa e successo ?
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Any cause death: EMPA vs CAI\LA
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EMPA vs CANA
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Class effect: real world data
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EMPA vs CANA le strane asimmetrie
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Primary Outcome

Hazard Ratio P Value for
Subgroup Empaglifiozin  Placebo (953 €1) Interaction
no. in subgroup
All patients 4587 2333 e
i @
=65 2596 1297 [ —— ]
[=&5yr | 2091 1036 —]
Sex 0.81
Male 3336 1680 |
Fernale 1351 653
Race 0.09
‘White 3403 1678 —
Asian 1006 511 [ 4
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<B.5% 3212 1607 ——
=8.5%6 1475 726
Body-mass index
2279 1120 r|_—._
2408 1213 —
Blood pressure control
SBP =140 mm Hg or DBP =90 mm Hg 1780 934 —
SBP <140 mm Hg and DBP <80 mm Hg 2907 1399 —
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=90 ml/min/1.73 m? 1050 488
60 to <90 mifmin/1.73 m? 2425 1238 e
1212 507 =
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<30 mg/g 2789 1382 —
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>300 mg/g 508 260
Cardiovascular risk
Only cerebrovascular disease 635 325
Only coronary artery disease 2732 1340 -
Only peripheral artery disease 412 191
2 or 3 high-risk categories a78 451
Insulin
No 2435
Yes 2252
Statins or ezetimibe
No 1028
Yes 3658
Antihypertensive therapy
No 1
Yes . 6344
ACE inhibitor or ARB Q \‘\“ 0.49
No \ 889
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No 6 631
Yes O 3056
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No 2640
Yes 2047

—_——
0.25 0.50 1.00 2.00
S

Favors Empagliflozin Favors Placebo

Death from Cardiovascular Causes

Hazard Ratio P Value for
{95% CI) Interaction
——
0.21
[ |
=1
0.32
[S——
0.43
—
_—

—
e

—
0.25 0.50 1.00 2.00
S S ——

Favors Empaglifiozin Favors Placebo

’S‘Q,\U e

Subgroup Canagliflozin ~ Placebo Hzard @ PValue
o, of participants per 1000 patient.yr .

Al patients 269 315 'a 0.86 (0.75-0.97)

Study . 0\ . \ 0.60
CANVAS 269 304 ot 0.88 (0.75-1.03)
CANVAS R 271 33.0 \ ek \ 0.52 (0.66-1.01)

Age 6 L2 026
<65 yr 20 N 01 (0.76-1.10)
=65yr 338, G 0.80 (0.67-0.95)

Sex la . 030
Male 3 \ 351 \ o] 0.86 (0.74-1.00)

Female \\' 25.0, 6 e 0.54 (0.66-1.06)

Race ~ 040
White 281 s ol 0.84 (0.73-0.96)

Black . \ 186 \@ J 0.45 (0.19-1.03)
Asian e o B 4 L L0 (0.72-164)
Other 0\ ¥ 245 —— 101 (0.57-1.80)

Region . \LE 089
No O 7 303 —eH 0.84 (0.65-1.09)

entral ics and South Amer.c% 267 338 —ei—i 0.84 (0.53-133)
@w 1 350 e 0.80 (0.65-0.99)
of the world e 260 282 [ 0.94 (0.75-118)
a0 029
256 278 = =] 0.97 (0.79-1.20)
‘ 78 340 E: 079 (0.67-0.93)
PR Control 0.64
sWlic blood pressure 2140 mm Hg 281 340 o] 0.84 (0.70-1.01)
or diastolic blood pressure =90 mm Hg
Systalic blood pressure <140 mm Hg 26.1 295 o 0.88 (0.74-1.04)
and diastolic blood pressure <90 mm Hg

Duration of diabetes 033
=10yr 7.0 332 o1 081 (0.70-0.95)
<10yr %6 2.7 e 0.96 (0.76-1.22)

Glycated hemoglobin 029
8% 247 269 e 094 (0.77-1.15)

28% 88 353 o 0.80 (0.65-0.94)
eGER 020
36.4 493 = 0.70 (0.55-0.90)

600 <90 mjmin/1.73 m %8 290 o 0.95 (0.80-1.13)

290 mifminf1.73 m? 208 236 e 084 (0.62-1.12)

History of cardiovascular disease 018
Yes 341 413 re 082 (0.72-0.95)

No 158 155 —a 0.95 (0.74-130)

History of peripheral vascular disease 047
ves 339 432 —e—i 075 (0.58-0.97)

No 254 288 o 0.89 (0.77-1.03)

History of heart failure 051
ves 422 514 —e—i 0.80 (0.61-1.05)

No 248 283 b 0.87 (0.76-1.01)

History of amputation 036
Yes 444 743 —— 0.56 (0.25-1.13)

No 265 308 - 0.86 (0.76-0.98)

Insulin use 096
Yes 320 374 e 0.85 (0.72-1.00)

No 19 256 e 0.87 (0.71-1.06)
Statin use 045

263 316 rei 084 (0.72-0.57)

No 287 311 L 091 (0.71-116)

Antithrombotic use 086
Yes 303 348 o 0.87 (0.75-1.00)

No 185 24 e 0.82 (0.61-1.09)

RAAS inhibitor use 038
Yes 76 31a e 0.88 (0.76-1.01)

No 244 1 —e— 077 (0.58-1,03)

Beta-blocker use 001
Yes 295 390 ] 075 (0.64-0.88)

No 242 232 i 104 (0.85-1.28)

Diuretic use <0.001
Yes 76 410 rei 0.66 (0.56-0.79)

No 264 240 % 111093134
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Is EMPA effect driven by HF patlents7

Empagliflozin Placebo
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Heart failure hospitalization or J 6
cardiovascular death \\6 a
All patients 265/4687 5.7 198/2333 ,ao& (0. ﬁ»@’(@ -
Heart failure at baseline \. -
No 190/4225 4.5 149/2089 %@ 1-0.78) —
Yes 75/462 16.2 49.-"244 (] 1 A‘] (0.50-1.04) —_—
Hospitalization for heart failure :
All patients 126/4687 &Q} 3 %a 0.65 (0.50-0.85) .
Heart failure at baseline i
No 78/4225 &P 65!2 0.59 (0.43-0.82) —0—:—
Yes 48/462 12 3 0.75 (0.48-1.19) —_—
Cardiovascular death ‘Ql" '
All patients 172/468 0@ \(\ |??f‘2333 59 0.62 (0.49-0.77) —
Heart failure at baseline g 1
134 110/2089 53 0.60 (0.47-0.77) I@
,\@w 62 s ,-\(\ 27/244 11.1 0.71 (0.43-1.16) [ ]
All-cause mortality .a $ !
All patients 6\. 2«@ 194/2333 83 0.68 (0.57-0.82) —.—
Heart failure at baseline, .,
eQ \ 13/4225 5.0 159/2089 7.6 0.66 (0.51-0.81) C——
Yes ] (\( JG 56/462 12.1 35/244 14.3 0.79 (0.52-1.20) C————
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Is EMPA effect greater in pts with heart failure

Effects of empagliflozin on risk for o G\O\U!T

cardiovascular death and heart failure
(\ @E E
@

hospitalization across the spectrum of heart
failure risk in the EMPA-REG OUTCOME" trial
N
Table2 Cardiovascular deaths within various subgroups of patients wit@@é\meém incident heart failure

David Fitchett'*, Javed Butler®, Philippe van de Borne’, Bernard Zinman™*,

John M. Lachin®, Christoph Wanner”, Hans J. Woerle®, Stefan Hantel®,

Jyothis T. George®, Odd Erik Johansen'®!, and Silvio E. Inzucchi'"!, on behalf of the
EMPA-REG OUTCOME” trial investigators

\\Q
HF subgroup Placebo @&g’nv HR (95% CI)* Percentage of
86\)\0 (a\ﬁi all CV deaths
HFg (N=706) g{{;\‘#% @ 38/462 (8.2%) 0.71(0.43,1.16) ns 210
HHF (N=221) $ 18/126 (14.3%) 0.65(0.35,122) ns 133
HF " (N =347) P\ \@1 3 (26.6%) 36/204 (17.6%) 0.73 (046, 1.16) ns  23.9
Patients with HF burden (HFg., HHF, or I@a%' 95 g\ 54!353 (15.3%) 63/605 (10.4%) 0.67 (0.47,0.97) 379
Patients without HF burden (N = %} 83/1980 (4.2%) 109/4082 (27%) 0.63 (0.48, 0.84) 62.1

HR, hazard ratic; Cl, Ce in F, heart failure; HF g, heart failure at baseline; HHF, hospitalization for heart failure, HF ag, heart failure reported as an adverse event

Time to CV death derived freﬂaéomiza%a&r patients with HF g ) and from date of first HF episode for patients with HHF or HF ..
ordln

rred terms of narrow SMQ) ‘cardiac failure’.

by the investiga; r
*Hazard r'@lﬁcon?\@a tervals determined from Cox proportional hazards model.

gt et

European Heart Journal (2018) 39, 363-370



Is CANA effect greater in pts with heart failure ?

e\'o\\)?f
Patients \'3\0 .
1000 pationtyears , ARD 9% G (5\0 ‘6'\\
per
Canagliflozin Placebo HR (95% CI)* interaction patenl-yearh(uaacuon r\\\-'a\
Cardiovascular death or hospitalized HF : : 6\\" @ S\
History of HF 35.4 56.8 ——i | 061(046,080) 002 F—o— | 59 -2
No history of HF 136 152 o4 0.87 (0.72, 1.06) ol \ % (—ﬂzm\h
Major adverse cardiovascular events ! . \Q}
History of HF 422 514 —e—i 0.80(0.61,1.05) 051 .—.50 45% 45,1833)  0.41
Na history of HF 24.8 28.3 - 0.87 (0,76, 1.01) A\'D o )74 (-36.56, 1.28)
Cardiovascular death ! AN (
History of HF 243 316 —e— 072 (0.51,1.02) 1{)\_’& -—-N—@ —36.40 (-85.01,12.21)  0.16
Na history of HF 9.8 9.9 e 0.95 (0,76, 1.20) ,\((x c i\ Vi —0.31 (<1139, 10.78) .U
Tosprialized AE | 6\ i —
History of HF 141 281 F—e—1 | 0.51 Q.34B78) 043 —— ! —70.17 (<114.34,-26.00)  0.01 Q
No history of HF 4.3 5.7 — N: ‘&6? 1 09) ,., L —6.93 (-15.09,1.22)
Fatal or nonfatal myocardial infarction ! '\ ! &
History of HF 13.4 115 m% %& @) o.as —o—i 9.27 23.11,4164)  0.29 Q
No history of HF 109 12.8 P \ pﬁ (889, 1.06) ) —9.41 (=22.01,3.19)
Fatal or nonfatal stroke r.ao% i @
History of HF 12,0 ?\ N 8 (0.51,1.39)  0.57 =c==1 —19.46 (-54.45,15.53)  0.48 —
No history of HF 73 o \@ 0.88 (0,68, 1,14) ) -6.36 (~16.65, 3.93) <
All-cause mortality \)\‘ e ! 0
AC D History of HF Q@ 33‘70(\ ; 0.70(0.51,096)  0.16 —e—u —47.40(-101.05,6.24)  0.13
No history of HF fd’-r, o 0.93(0.78, 1.11) 1o —4.13 (<1831, 10.06)
Serious deell nction’. o i
History @% \Qs 1.0 1 0.67(0,30,1,51) 093 —e—i —21.09(49.22,7.05)  0.78
‘e 87 —e— | 0.52 (0.37,0.72) . —16.77 (26,58, —5.95)
. \]'5 qe ! T T 1 T T
6\\‘\ ( (\G 0.2:1:3 050 1.00 2:.00 -EUU 150 WDU —50 0 -:U
aQ ? < Favors Favors Favors ~Favors
O\ Canaglifiozin  Placebo Canaglifiozin  Placebo

Figure 2. Proportional and absolute effects of canagliflozin compared with placebo on cardiovascular and renal outcomes in patients with and
without a history of heart failure at baseline.

Circulation. 2018;138:458-468.



In real world, if any, it is less effective in HF

New SGLT-2i vs oGLD (n=235,064 x 2)

Online Figure 7. Subgroup analyses for all-cause death 1
kidney disease, cardiovascular and diabetes medlca

[a\

1n gender chronic
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6 Hazard -a?a\\a
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@ Yes 237,503 115 —— —
HNo 206,163 0.05 .
5 1 / 1 1 / 39 Szﬂ?;:a # of events=178 @_4 0(\@73 (0.54, 1.12) Hig\!\szeiling diuret\acnsasa - F_._<
o Mo 412,326 075 — . 0.280
Aq P s _S\: e Beta blockers
O NV & S 3 e
Total 6\"3 \le‘% Aldosterone antagonists
Q@( \6 * 0.65[0.60, 0.71) o ™ s0e S -
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\l r T 1 1 No 253,084 077 - :
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Kosiborod M, JACC 2018



T2D&HF in the real word

\U?f
(n = 115,803) ) : 60@’\0
\ .
1.00 Diabetes, Heart Fallure \6\\
@5 d\\a
e\ . 5@
£ o075 - e, \\6\\
5 (N
7] S
8
E 0.50 -
e
o
Diabetes with Incident heart failure
025 —
n = 45,542 (39%)
0.00 A.a \ro T I T
1 4 5
. q.aQ@e\lG‘e Years
Fi \\ éﬂ‘é‘ye&r Kaplan-Meier survival estimates for 115,803 adults age =65 years in
O‘ or—se?: € Medicare with diabetes by incident heart failure status.

Bertoni AG, Diab Care 2004



EMPA&death: no better in pt. with CKD

t\a‘
2,250 (32%) eGFR<60 and/or MA O\Qve
Ermpaglifiozin Placebo 6(\6 d\ \ 6
n with eventiN (%) mggt;ti_w n with event/N (%) 105313{.," HR (55% CI) \\6\ @%\ m;e:aaﬂ':n
Cardiovascular death G \\6
All patients 17214667 (3.7) 124 137/2333 (5.9) 202 0620 %ré@\ '—Gés:a
Prevalent kidney disease” 6 0.1926
Yes 54/1498 (6.3) 214 65/752 (8.6) 301 ——
No 77/3148 (2.4) 83 7211568 (4.6) \&\_ 053 {NQS?
Haospitalization for heart failure d
All patients 126/4887 (2.7) 9.4 siae@(;] mé\ 0.65 {0.50, 0.85) ——
Prevalent kidney disease® g 0.5780
Yes GE/1498 (4.4) « 5355?? 269 0.61 (0.42, 0.87) —_—
Ne B0/3149 :1 ﬁ?ﬁ 94  0.71(048,1.05) et
All-cause mortality
All patients m:s 7 g\q 1942333 (8.3) 286 0.68 (0.57, 0.82) —a—
Prevalent Hldney dlsease 0.2242
Yes 325 920752 (12.2) 425  0.76(0.59, 0.89) [ —]
No_ X e(%&aams (4.0) 134 10211569 (6.5) 222 061(047,0.79)
Al ﬁ@‘h@pnm%n\‘
patie 17254587 (36.8) 1615  525/2333(395) 1833  0.89(0.82, 0.96) -
rls \“a Q a@ r‘ldnw disease* 01234
%\\_\ (\G 663/1498 (44.3) 2084  375752(499) 2569  0.81(0.72,0.92) -
5 QO ? e( 1046/3148 (332) 1418 5481568 (350) 1541  0.83 (084, 1.03) -
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Risk Factors, Mortality, and Cardiovascular
Outcomes in Patients with Type 2 Diabetes e

NO >

NE ed 2018;379:633-44.

HbAlc, LDL-C, UALB, smoking, BP 46\0\ o

. N
A Excess Mortality in Relation to Range of Risk-Factor Control A Death from Any Cause 'a\\'a\ 6\
Hazard Ratio (95% CI) b \ N
Control i . tien \\6
=80yr Reference i 0\ . 8\
=65 to <80 yr Reference Smoking CDO 6\ s}
=55 to <65 yr Reference i ivi ~
<55yr Reference Physmal activity \\6 e 6 e
Mo risk factors 1 > @
=80yr 0.99 (0.84-1.17)
=65 to <80 yr 1.01 (0.92-1.12)
=55 to <65 yr = 1.15 (1.00-1.34)
<55yr - - 1.29 (0.94-1.77)
1 Risk factor ! \
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>55 to @\ (\ _ 2.53 (2.37-2.70) | | R2
@ 2.80 (2.51-3.13) 0.000 0.005 0.010 0.015 0.020
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=65 to <80 yr i =0- 3.10 (2.53-3.80) Increasing Importance
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How Does Empagliflozin Reduce 3t nman sermor iomin

Dovid Fitcher?,” Christoph Woaner,

Cardiovascular Mortality? Insights i’;";‘.:;:::m’,"f::;f:",;ml
o S ea ediation analysis
EMPA-REG OUTCOME Trial s . ochn”

Digbetes Core X018;41:356-363 | httpsy/idol.org/10.2337 /dcd 1- 1086 O\Uv
oo
Table 2—Univariable mediation analysis of risk of CV death with empagliflozin 0\6 \
versus placebo: time-dependent covariate analysis adjusting for the change from 6\ 6 \
baseline in each variable 60 D \
\ 6\6
HR for CV death with \6\ 6
empagliflozin vs. placebo (95% Cl) Percentage mediation 7 \ \\

Unadjusted 0.615 (0.491, 0.770) 5%00\ d\\'a
Adjusted for \6

HbA,, 0.624 (0.496, 0.785) 30 @\ ‘e

FPG 0.665 (0.529, 0.837) 16.1 \)\3 ‘@be

SBP 0.593 (0.473, 0.743) -7.5 ed i %G(

DBP 0.614 (0.490, 0.769) -03, g G d\

Heart rate 0.621 (0.495, 0.780) @,\ g@

LDL-C 0.596 (0.475, 0.748) PS 5 . Q‘e 30

HDL-C 0.636 (0.506, 0.799) $ {é ‘5\

logTG 0.604 (0.482, 0.758) 6

FEAs 0.586 (0.463, 0. ?41] \(\@ ‘(\\(\ —9.9 20

logUACR 0.649 (0.518, 0. \\0 11.1

eGFR (MDRD) 0.631 (0.5 @? O(\e 5.3

eGFR (CKD-EPI) 0.632305, \ 5.6

Weight \7%0.46 Nm —12.4 10

BMI (GQ 578 % 726) -128

wce A0 058 V477, 0.750) —5.8

Hematocrit \_\\l N 063‘791 (0.626, 1.000) 51.8 0

Hemog @ e( 0.780 (0.619, 0.983) 48.9
Q ? 0.696 (0.555, 0.873) 25.5 Hematocrit Uric acid FPG Log UACR

ric acid 0.693 (0.553, 0.869) 24.6 el

Cox proportional hazards regression analysis in patients treated with one or more doses of study 35-2% mEdlatl u“,

drug. FFA, free fatty acid; HDL-C, HDL cholesterol; LDL-C, LDL cholesterol; TG, triglyceride; WC,
waist circumference.



| diuretici funzionano ? (ALLHAT)W&

Total
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Haemoglobin and ACD in the elderly (65-80)

10 v "V)e

T+

Hazard ratios of death

\'3(\6

0\8\6 C\\\' \\?@

\\\

‘e a EMPA-
O REG
\9 10 1 12 13 14 15 16 17
Hemoglobin concentration (g/dL)
B

Mean age (SD) (vears) 734 (5.2) 75.1 (5.5) <0.0001
Women (%) 61.0 5 0.0213
Mean education (SD) (years) 7.8 (3.8) 7.1(3.9) 0.0029
Current smoker (%) 14.6 99 0.0221
Mean body mass index (SD) (kg/m") 25.0 (4.1) 246 (42)  0.0693
Mean hemoglobin (SD) (9/dL) 14.3 (1.2) 116 (0.7) } F:10-12
Hypertension (%) 532 55.0 0580 | M:10-13
Myocardial infarction (%) 49 7.0 0.0959
Heart failure (%) 5.6 9.0 0.0147 d\
Diabetes (%) 8.8 16.9 < 0.0001 Ge
Respiratory failure (%) 58 105 0.0008 \ e A
Renal failure (%) 1.5 8.1 < 0.0001 \/ gc
Neurological diseases (%) 73 134 «ﬁ}m . Q‘e
Cancer (%) 11.2 5 04907 5\

A\
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indhiduaks
& e
o, /
|
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Time to death in years
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Figure 2. (A) Age-adjusted hazard ratios of death (95% CI) by
hemoglobin concentration in women aged 65-84 years (n =
4,561) from 60 days to 3.5 years after blood sampling in the

Health and Anemia population-based study (2003-2007). (B) Age-

Riva E, Hematologica 2009
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Attraverso il rene ?

A Incident or Worsening Nephropathy
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g « p<0.001
a e 504
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Empagliflozin 4124 3994 3843 3669 3171 2279 1887 1219 290 \,
Placebo 2061 1946 1836 1703 1433 1016 833 521 106 .,

D Composite of 409 Reduction in eGFR, Req|
or Death from Renal Causes

10+
g
B
7-
5

-40% [-53, -23]

Canagliflozin

0 26 52 ?E

11 L O O
104 130 156 182 208 234 260 286 312 338

(%)

No. of patient
Acute rendl fof
Empagli

Acure@o
il
o

Cumulative probability of event

Placebo
—i— Empagiifiozin

T
36

T 1
42 48

€ T T T
6\3 e s
s a Month:
\ 41 59 3937 2463 1897 975 268
2333 % 1889 1133 866 03 08
oz \ 4415 4238 4037 2545 1965 1014 279
b®23 2194 2078 1944 178 502 427 n
maidL
0
0.6 " 8 =
@ 3
£ =
=
£ -
3 0.4 = 3 "
S k]
.
§ 3
g oz S
0.0
o

HIFaif-actin

DapaipM) 0

1 5

10 o 1 & 10

Normoxia

Hypoxia

Chang YK, PlosONE 2016



Sindromi cardio renali ‘

Type 1: Type 2: Type 3: Type 4: Type &\y
acute cardio- chronic cardio- acute reno- chronic reno-
renal syndrome renal syndrome cardiac syndrome cardiac syndrome ‘ synk
Acute HF Chronic HF leading AKI causing CKD leadin 0 \
leading to AKI to progressive and acute HF chronic HF g%

permanent CKD WN\Bkssion

e‘e Systemic insult
(e.g. in severe
sepsis and/or

septic shock)

Altered cardiac Enb BT - Microc'lrl:‘,ulatory
and/or renal Nmbalance, uraemia- CKD_'"?]”DEFI h _dy!-fUHt:tlon, alter.ed
haemodynamics induced effects and myopathy might innate and adaptive
might be of ‘\ T et ea e eal] .be of P"""“’-"--_'lar immune responses and
particular P dysregulation might |r}:1_portﬂ_nce n cytokine release, ﬂ"'FI
impo @ . be key in this setting this setting other effects result in

2\ simultaneous organ injury

I
L

Schefold JC, Nature Rev Nephrol 2016
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Sodio e Calcio intracellulare
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Sodio e Calcio intra mitocondriale
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\u%
guinea pig HF model: aortic constriction (AC) + daily B-adr receptor stimulation isoproter%@@}%
CGP-37157 (CGP): inhibitor of the mitochondrial Na(+)/Ca(2+) exchanger d\ \'\6"\\

(C Heart Failure
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Chi sono i pazienti EMPA-REG ?

63£9 6% 5! %

218 years Age (yrs) W \!
BMI<45 Male (%) 72 ‘\6(\6 71’\6\\6
eGFR>30 White (%) - ’{'32\&6 \‘\0@? Tipici
; g BMI (kg/m2) OC,\G 3180 3145 - zp s
Established CVD Db due D) o, 2% o
Untreated HbAlc: 7 - 9% "6%%/%{\“6 49/52 48/54
Treated HbAlc: 7 - 10% \© CRarr )\ © 74121 74221 -
< P\\/ 1c (%) 8.1+0.8 8.1+0.8 . :
\x N \ Discretamente
P\$ \S S " I 8 86 " controllati
CAD  Previous Ml or PTCA (>2 months) 0?\6 ‘\g‘\(\6 BP (mmHg) 136/77 135/77 -
22 vessels or LDA, 250% at Angio.]éc P\ S O( Statins (%) 76 77 - ;
; %(\ Intensivamente
1 vessel no PTCA + stressé‘@ U%@‘ﬁ‘ onths) ACE (%) 80 81 3
< N| trattati
CVD  Previous stroke @%tf{% \o ASA/CPG (%) 93 93 -
PAD  Limb reyagédlaFiza i@le CAD (%) 76 76 =
. f;\’\ﬁ@l B\ i Ml (%) 46 47
. rf @ﬁ\ utation
\é % Molto
0 >50% on angiography ALELEES = 23 .
. vascolari
Ankle brachial index <0.9 D B i -
HF (%) 11 10 -
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EMPA-REG specific outcomes

C Death from Any (l::Ese : 'abe\o
Placebo . \
-32% [-51, -33] SO

Empagliflozin

Patients with Event (%)

o 6I 1‘2 1I3 2‘4 3‘0 \ 2
Mont! 6

No. at Risk éy'\'a {Ne

Empagliflozin 4687 4651 4608 45566 7 @ 7

1722 414
Placebo 2333 2303 2280 2,

3‘096
2012 dvs 1281 825 177

<
P" P\,\‘\ Q(ega D Hospitalization for Heart Failure

B Death from Cardiovascular Causes

9 oa\e % 74 Placebo
& 0 \ g 6 (V)
Y -38% [51-33] °) <. -35% [50-25
5 § °7
> > -
3 - . w - .
& mpagliflozin < 4 p 0.002 Empagliflozin
5 5
S &
14
. s
0 T T T T T T T 1
e( 0 6 12 18 24 30 36 42 43
.
\aQ ? Month Month
No. at Risk No. at Risk
Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 414 Empagliflozin 4687 4614 4523 4427 3988 2950 2487 1634 395
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177 Placebo 2333 2271 2226 2173 1932 1424 1202 775 168




SGLT-2 2 ACEi

D
. 0%
: 0\6 X
HOPE 2O a0
Cardiovascular death . & X
0-127 EMPA-REG b 6\\6;\ 6\6\
om Cardiovascular Causes £ \ : \‘\
. : N
£ CVD dei{g?:oo 65\6\
g i: ;{:E..;lmiqn.sz (95% C1, 0.49-0.77) Empaglifiozin \)\-ala { \‘Rb(e AT RR p
ed&“d\%o 9.7 —> 6.2 -37%[-51,-21] <0.001
! <D\ _EfPa 59 —> 3.7 -38%[-51,-23] <0.001

6 1 18 M:':"' 0 P P(z\ Ya 5‘\ Q‘
Z : g\(\‘a

oF Q\
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e Placeba
63" ‘\0(\
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eQ% \o i =
PSS O b pl AT RR p
Oé\\\\‘ ((\oe e Ram 3.4 —> 3.0 -12% (-30, +10) 0.25
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Number needed to treat (NNT) to “prevent” one CVD death

across landmark trials in patients with high CV r|slx<) 9%

0\ A\
i e
Simvastatin? Ramipril? A @ el
oC ?@(\Q\ma rs (1 yr)
for 5.4 years (1 yr) for.5.years ( \(\r,(;e
6
(162) B (280) 4 (123)
High CV risk High CV risk T2DM with high CV risk
5% diabetes, 26% hyp\qéte)aon %\0‘\ 38% diabetes, 46% hypertension 92% hypertension
(GQ@ e\a\l Pre-ACEi/ARB era >80% ACEi/ARB
\
g\n@@t%{@@‘% <29% statin >75%
O\ @——— =« s o )
1994 2000 2015

4S investigator. Lancet 1994; 344. 1383§ 9%
HOPE investigator N Engl J Med 2000;342:145-53,



HFpEF in a large trial (I-Preserve)

4 128 pts (27% Diab), Age: 71+/-7 yrs, EF: 60+/-9%, NT-proBNP: 154-1023 pg/m]a‘dQW-IA H-11

H No diab ™ Diab ; . (O
R C

12 More signs of

congestion:

- Rx

- Jug. vein dist.

- Edema

- NT-pro BNP (400 vs 320)
- (Hb -0.3 g/dl)

Event rate (n/100pyer)

RENIPR
0‘\69 (.VB(death Alldeath 1stHF Hosp AIllHFHosp CV Hosp

Circulation 2017



EMPA vs CANA le strane asimmetrie

Primary Outcome

Death from Cardiovascular Causes

Hazard Ratio P Value for Hazard Ratio P Value for
Subgroup Empaglifiozin Placebo (952 CI) Interaction (95% CI) Interaction
no. in subgroup
All patients 4587 2333 e ]
Age 0.01 0.21
=65 2596 1297  — [ .
65 yI 2091 1036 —— l—ﬂ
= 0.81 032
Male 3336 1680 | —iet
Fernale 1351 653
Race 0.09 0.43
‘White 3403 1678 - ——
Asian 1006 511 [ 4 —_—
Black 237 120
Glycated hemoglobin 0.01
<B.5% 3212 1607 —— [
=8.5%6 1475 726 e
Body-mass index 0.06
2279 1120 Tl
= 2408 1213 — ]
Blood pressure control 0.65
SBP =140 mm Hg or DBP =90 mm Hg 1780 934 — e
SBP <140 mm Hg and DBP <80 mm Hg 2907 1399 e [ G
Estimated glomerular filtration rate 020 0.\
=90 ml/min/1.73 m? 1050 488 \/
60 to <90 mifmin/1.73 m? 2425 1238 ——H f(
<60 ml/min/1.73 m? 1212 607 *
Urine albumin.to-creatinine ratio v\ o \
<30 mg/g 2789 1382 N %
=30 to 300 mg/g 1338 675 E—( \e
>300 mg/g 508 260 6 b \6
Cardiovascular risk . '\\‘ 039
Only cerebrovascular disease 635 325 \
Only coronary artery disease 2732 1340 0“
Only peripheral artery disease 412 191
2 or 3 high-risk categories 878 451 (\e —
Insulin 0.92
No 2435 1198 —
Yes 2252 1135 L ]
Statins or ezetimibe ‘ 0.23
No 1028 L —
Yes 3658 e e
Antihypertensive therapy ( 0.41
No 112
Yes 6344 Q ——
ACE inhibitor or ARB Q \‘\\l h é 0.86
No \ 389 (\0 465
Yes . n% 1868 ] —e—i
Beta-blocker e q A 0.61 0.99
No \av ? 631 835 i ]
Yes O 3056 1498 e —
Diuretic 072 0.46
No 2640 1345 o boae
Yes 2047 988 il ]
025 050 1.00 2.00 025 050 1.00 2.00

—_—

Favors Empagliflozin Favors Placebo

- e
Favors Empaglifiozin Favors Placebo

Patients per

1000 patient-years

| o S
025 050 10 20 40
— —

Favors Favors
Canaglifiozin Placebo

Number of 6 ‘\ P
events Canagliflozin Placeh N \\ interaction
Study
427 164 046
15 o
259 E 0.65(0.51,0.83) 0.09
303, z . —_— 0.87 {0.71,1.07)
Region . \o \\ S
North America 16 ——t 0.87(063,1.20) 069
Central America and South America \ ‘a 254 —_— 0.84(050,1.43)
Europe 0 247 . Y 239 ——i 0.74{0.57,0.95)
Rest of workd C n 188 AU 183 —— 0.75 (056, 1.01
; o \)t ==
m 142 145 —— 1.01(0.76, 1.34) 003
175 251 0.68 (0.56. 0.62)
&
312 174 238 et 0.72{0.58,091) 030
340 15.7 183 ——— 0.84(0.68, 1.05)
495 177 25 e 0.79(0.66,0.04) 074
155 126 16.6 —— 0.75{0.54,1.08)
254 152 181 —— 0.97(0.75,1.24) 004
652 17.1 246 - 068 0.5, 0.83)
60 mLmin/A.73 226 316 414 —o— 0.75(057,0.98) 041
60-90 mUmin/1.73 325 7 168 - 0.860.69, 1.08)
200 mUmin.73 mf 101 a7 143 —e— 065 (0.43.0.96)
istory of CV disease
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