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Diabetes is associated with significant
loss of life years

Men Women ‘0‘\
7 A _ \V -
B Non-vascular deaths ) (‘\@ "6\‘\6‘
6- B Vascular deaths 6 - (o) &\@ﬁpeap_lein
. ‘ prnspectwe
R 5 - studies
S
£ 4 663*
g W@ &
o O (Gg
> 2- 6\Q 2 -
S
1- 1-
0- 6 0
s ege’ =70 040 50 60 70 80 90
(eQa\‘ (G\%@e (vears) Age (years)
\\\l OG

n@?éersona di 50 anni con diabete in assenza di storia di malattia cardio-vascolare ha
una aspettativa di vita inferiore di 6 anni rispetto alle persone senza diabete

Seshasai et al. N Engl J Med 2011,364:829-41



TQRVERGATAA conceptual look at vascular risk and its determinants 2
before and during the course of type 2 diabetesm‘ '
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Risk Factors, Mortality, and Cardiovascular
Outcomes in Patients with Type 2 Diabetes ge-

oo

Acute myocardial mfarcg{@‘?b

A Excess Mortality in Relation to Range of Risk-Factor Control
Hazard Ratio (95% CI)

Control i
=80yr Reference
=65 to <80 yr Reference
=55 to <65 yr Reference
<55yr Reference
No risk factors i
=80yr 0.99 (0.84-1.17)
265 to <80 yr 1.01 (0.92-1.12)
=55 to <65 yr Fa 1.15 (1.00-1.34)
<55yr - - 1.29 (0.94-1.77)
1 Risk factor i
=80yr & 0.94 (0.88-1.00)
=65 to <80 yr » 1.05 (1.02-1.09)
>55 to <65 yr : 1.23 (1.16-1.31)
<‘55 yr Lo 1.56 (1.34-1.81)
2 Risk factors i
=80yr & 0.99 (0.94—
=65 to <80 yr T 2 1 17[
=55 to <65 yr ' .33)
<55 yr ! 1 80
3 Risk factors :. 6
=80yr ! 1.13 %)
=65 to <80 yr E L 3 66 % 1.5
255 t0 <65 yr . (6\'6 \‘2 1.55-1. 71)
<55yr i \6 21 (2.05-2.37)
4 Risk factors | 6
e o Q¥ aeX@ T tmna
=65 to <80 yr Q é . .96-2.
=55t0 ¢ J\NO \0 2.53 (2.37-2.70)
<55y ( : 2.80 (2.51-3.13)
, 6 i 0 1.39 (0.51-3.80)
0\ $65 1o <80 yr : - = 3.10 (2.53-3.80)
=55 to <65 yr ! - - 3.88 (3.07-4.92)
<55yr i = 4.99 (3.43-7.27)
1 2 3 8

B Acute Myocardial Infarction Nl

3.0+ 600\

N

1.0 smmsannns
0.8~ .
T T - Glycated Hemeglobin (mmol/meol)
50 100 150
I I I Systolic Blood Pressure (mm Hg)
100 150 200
I , I I LDL Cholesterol [mmeol fliter)
0.0 2.5 5.0 1.5

Rawshani A et al. N Engl J Med 2018; 379: 633-644
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£] orviraanMeta-regression analysis of cardiovascular mortality by baseline &
LDL—C level (34 trials: 136 299 pts more intensive, 133 989 less intensive LDL-C Iowerng) .,

\U"
‘ g’\@\oe
2.0+ 6\ . \\
| 2 \O
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A\ 6’\6\
-
00 ¥
SO7 (&
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21
: . @
= 27
%
(6\,‘3 \6\‘ =:$:mﬂl-&eﬁmiﬁ
Q(GQ \\1 [] PCSKS inhibitor
0 R per 40-mg/dL baseline LDL-C incraase,
\\,\l < Q (\ 0.86 (95% CI, 0.80-0.94); P <.001
0\ Q ?G 100 120 140 150 .- o

Navarese EP et al. JAMA 2018
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] o venonts Dapagliflozin and Cardiovascular Outcomes
in Type 2 diabetes s

\08\0\’
O
A\
A Cardiovascular Death or Hospitalization for Heart Failure Supplemental Figure 2: Adjusted Mean th«aﬁlgt 5(& \\a od pressure (SBP), and
100 6— Hazard ratio, 0.83 {95% Cl, U?S—UQS] diastolic blood pressure (DBP) over I@A rand @r&atment group. Expressed are values
90 P=0.005 for superiori
_—\-—E- ” 5| P ty Placebo for HbA1c (%), weight in k%@’ and E\%Mm_mg
Py 4 N 2
g ?ﬂ— A d \)\6 --‘usqwie‘e&w B == Dapagifozin==Fla b0
T 604 3- Dapagliflozin " . %0(\ X
u ]
£ 50 -
w ]
2 404
L g
= 304 §
£
O 20
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D
0 I T 138
0 180 36{3 (E}? Kla\‘ I‘JU 1080 126{3 1440
(GQ \‘G‘ ays 3 £
Evs i
No. at Risk \ (\0 b
Placebo . /0@ 3@? 8387 8250 8127 8003 7880 7367 5362 .
Dapag@? 3582 8517 8415 8322 8224 8110 7970 7497 5445

Wiviott SD et al. NEJM 2019
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Empagliflozin is independent of glycemic control e-

Improvement in Cardiovascular Outcomes with

\U‘°
C Heart failure hospitalization or cardiovascular death 0\6\06
All events 6\ ) \\'
All patients 265/4687 (5.7) 198/2333 (8.5) 0.66 (0.55, 0.79) l-'.-i\-\a(\'a‘ . \6\\6‘
HbA1c at baseline - \\@ i %\d\ p=0.688
=7T% 16/287 (5.4) 15M27 (11.8) 0.44 (0.22, 0.89) 0\ 6 3\'\6@
7% to <8% 114/2042 (5.6)  86/1029 (8.4) 0.66 (0.50, 0. 5\6 60 6\6\—»—u
8% to <9% 7711534 (5.0} 60/795 (7.5) 0.65 ‘\‘3 ——
29% 57/812(7.0)  37/382 (9. ?} @ﬁ)ﬂde 1{@6 "
ﬁtﬁﬁﬂ&ﬁgﬂ:&;ﬂ 2:: ggi-fependent 264/4685 (5.6) 1 wa@s; 'U' %{Q %0 78) -9 -
Events after week 12
All patients ?@@% M IIZII 69 (0.57, 0.84) HH
Change from baseline in HbA1c atg&P& 6\6
Reduction of 20.5% (é@\j (47)  43/562(7.7) 0.62 (0.44, 0.88) —C— p=0.245
Reduction Diéﬁ% craasb(\e 135/2104 (6.4) 1371741 (7.9) 0.79(0.62, 1.01) HA—
e@ﬁ&n o 143/3140 (4.6)  60/843 (7.1) 0.66 (0.49, 0.89) —— p=0.181
Q(GQ ﬂé‘e& '==EI 3% orincreass 11111514 (7.3)  120/1460 (8.2) 0.86 (0.66, 1.12) 2
\,\‘6 < N eRaductmn >median (0.4%) 130/2846 (4.6)  50/705 (7.1) 0.66 (0.47, 0.91) g p=0.278
\ Q ? o Reduction <median (0.4%) 124/1808 (6.9) 130/1598 (8.1)  0.82 (0.64, 1.05) e
\®)

Inzucchi SE et al. Circ

0.06250125 025 05 1 2 4 8 16

Favors empagliflozin Favors placebo
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The FIELD Study (n: 9795 T2DM)

Total cardiovascular events

TOR VERGATA

15— CHD events (non-fatal Ml plus CHD death)

— Place = Fenacfi \\ B\
— o R
10 e\ '3@
6 é\d\

Curmul ative risk (%)

HR 0-80 {95% Cl 0-B0-0-00), p=0-035

I I I I
2 3 4 5

Time since mndomisation [ years)

I
b

The Field Study Investigators, Lancet 2005




E ] TOR VERGATA The FIELD Study (n: 9795 T2DM)
Plasma concentration of lipids

Plasma concentrations at Absolute (mmol/L) and relative (%) differences between treatment groups in hsﬁa
baseline {(mean [SD]) lipid concentrations after randomisation® \\6 6\\.
Placebo Fenchbrate 4 months 1 vear 2 \\il:i\:_‘s:z'
Full cohort (fenofibrate n=4895, placebo n=4500)
Total cholesterol 503 (0-71) 5-04 (0-69) -0-58 (-11-4%) -0-58 (-11-6%) % 81 1%] 2 6\ 33 (-6-9%) 4-56 (0-90) 4-23 (0-78)
LDL chodesterol 3407 (0-66) 307 (0-64) -0-39 (-12-0%) -0-38 (-11-9%) (- ui@ -0-17 (- 5-8%) 2460 (0-78) 2-43 (0-65)
- 10 {0-26) 005 {5.1%) Q-0 (4.5 001 {1.2%) 12 (0- -

1-93 (0-BE) 1-95 {0-87) -0-56 (- 28-6%) - . ° (-27-4%) -0-41 (-21-9%) 1-87 (0-96) 1-47 (0-78)
Started other lipid- lowering therapy (fenofibrate n=944 placebo n=1776)
Total cholesterol 5-2 (0-67) 5-25 (0-64) ~0-42 (- &" _:. -0-33 (-6-5%) ~0-08 (- 1-6%) 412 (0-88) 398 (0-85)
LD cholesterol 3-31(0-63) 3-23(0-64) -0-24 @ 5 5%} ~0-15 (-4-6%) 0-02 (0-7%) 218 (0-74) 213 (0-66)
HIL cholesterol 1-08 (0-25) 1-03 (0-24) :E (\@\ ﬂ E|3 (2-8%) 0-01 (1-7%) -0-01 (-0-5%) 1-12 (0-28) 1-05 (0-29)
Trighycerides 208 (0-99) 2-22 {0:99) O“ 65 -0-55 (-24-Bw) -0-45 (- 21-0%) -0-24 (-10:9%) 1-84 (0-97) 1-74 (0-96)
Did not start other lipid- lowering therapy (fenofibrate 114)
Total cholesterol 4-87 (0-68) §@ O— 63 (-12-5%) -0-66 (-131%) -0-68 (-13-4%) -0-66 (-13-1%) 4-87 (0-80) 4-29 (0-74)
LD cholesterol 293 (0-64) 6\@3 -0-44 (-13-6%) -0-45 (-14-3%) -0-48 (-15-3%) -0-46 (-147%) 2-84 (0-70) 2-50 (0-63)
HOL cholesterol 1-11 {027 @ ﬁ ;ﬁ] 005 [5-1%) 0-05 (4-8%) 004 [440%) 0-02 (2-1%) 1-13 (0-29) 1-15 {0-30)
Trighycerides 1- E%{(B \‘e( 5 {0-83) -0-57 (- 29-6%) -0-60 (-31-6%) -0-55 (-29-1%) -0-51 (- 27-3%) 1-88 (0-95) 1-41(0-72)

Fﬂmihﬂemlnmo@;&l pg@(t&drﬁemma bebareen growps at every timepoint shown, except in patients who started other lipid-loeenng therapy, for HOL cholesterol and LD choliesterol at study dose.

0\'0\’ ¥

The Field Study Investigators, Lancet 2005
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TORVERGATA _ . . : :
memmmtreaching target LDL alone with statin therapy does not achieve maximal CV
risk reduction if TGs are raised o

s
For people at target LDL, those with low TGs have an additional 12% rec@&}m\*{n
cardiovascular risk versus those with raised TGs&

2.\

LDL =70 LDL <70 LDL <70
TG =150 TG <150 TG <150

o

0%

1
(O]

-10

-15

Relative cardiovascular risk reduction* (%)

Miller A et al. J Am Coll Cardiol 2008
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TORVERGATA The REDUCE-IT Study
Cardiovascular Risk Reduction with Icosapent Ethyl for Hypertrlglycerlder&\m

Primary end-point: composite of cardiovascular death, nonfatal myocardial infarction \Bg%tal stroke

coronary revascularization, or unstable angina \0 ‘
100 3p. 2 ot 22.0%
Hazard ratio, 0.75 {%{%@ %&"B@j It
90— P<0.001 o '-__,.-' 17.2%
- | | - ! M@m
patients with established CVD or with 3 e\
diabetes and other risk factors: g 707 -
@ 60—
- who had been receiving statin zOﬁ\JJ
therapy, and O$§ X
- who had a fasting triglyceride /eve ??\ ée Sho*
of 135 to 499 mg/dl and a L é% \g\(\ 30-
cholesterol level of 41 to 1@3\ %@(&B 20
- The patients we eQr& 8 10
assigned to ﬁﬁ 9 of icosapent 0+
ethyl t @(& placebo 0
0\6Q Years since Randomization
No. at Risk
Placebo 4090 3743 3327 2807 2347 1358

lcosapent ethyl 4089 3787 3431 2951 2503 1430

Bhatt DL et al, NEJM 2018
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The STRENGTH Trial e

Assessment of omega-3 carboxylic acids in statin-treated patleagt@‘%|th high

levels of triglycerides and low levels of high-density Ilpopl:gcte?gaﬁholesterol
o

,(>\\'8\ OV
High cardiovascular Risk patients (1. established atherﬂscl&mtub(e@i v Q_a@r
disease, 2. diabetes with an additional nsk factor o rlsl%
QM; mgj'dL and

prevention) on optimal statin therapy with triglyc
high-density lipoprotein cholesterol <42 rngké!e@ig%

Q{\{i mg/dL (women)

va geéény (n=6,543) |

Screening and Lipid
Stabilization Peri
| T = Corn Oil 4 g daily (n=6.543) |
N
Qa(a e\ : . —
Q(G qet Treat until 1,600 primary endpoints with a
Oé\\"\\‘a < {\Ge projected median duration of therapy of 3 years
()\aQ Primary endpoint. cardiovascular death, non-fatal myocardial infarction, non-fatal

stroke, coronary revascularization or hospitalization for unstable angina

Nicholls SJ et al, Clinical Cardiology 2018



The DURATION 8 Study

B exaw + DAPA BE ExQW + PBO % DAPA + PBO TGs

<1.69 mmol/L
0.2 -

<
o

in TGs (mmol/L)
o
ha

5 opt

502 7| (eN
\39‘6&?"?\%\& i
%)
\‘6 Q( 0 [rteraction P valus: 805
\\» e( (\ ﬂ —0,38
Q\° 2% © 06" M

h= B 72 85 112 115 114

Jabbour SA et al, DOM 2018



Effects of the SGLT2 inhibitor dapagliflozin on

HDL chol, particle size, and chol efflux capacity, in T2DMe-

G\O‘e
Variable Placebo (n = 16) Dapagliflozin (n = 15) (\\‘3\0
Baseline 12 weeks Change Baseline 12 weeks é\a}lﬁe A A\
Lipid profile \\6(\0 d\’\a\ v
Total cholesterol 1506 £ 098 1517 £ 632 1.1+ 64 1622 £ 58 M Fixa2
HDL cholesterol 463+ 30 474+ 35 10+ 1.1 481 & 3¢0\e ﬁﬂ% —14+23
LDL cholesterol (direct method) /58181 fB5+54 09+54 \@ +05 621+ 82
LDL cholesterol (Friedewald formula) Jod 181 fB5+54 0161 ’&&%ﬂ: QL0097 Q1485
Triglycerides 1391 £ 139 1380 £ 145 —1 :I:@\g\:a {NIQ(IQB 1409 £ 185 —01+£179
HDL subfractions, % \
Large e+ 22 2?8:&2@& Q MBEL2E 239+26 —09+13
Intermediate L1s+12 @U Q@ L424+10 L3ttt 16 —0Fx11
Small 20328 ?@é 6\ 07+ 1.7 20721 226+109 194+1.0
HDL subfractions, mg/d|
Large “\@§ (\QES:I:H' —01x10 N7E17 117116 0006
Intermediate 249 2394+ 190 —-11x12 252421 253421 0007
Small \' 6 e(§§ 05+1.1 00+038 044+009 105+1.0 124206
Enzymatic activity 6(6 \6
POM1, U/mi (GQ \‘ (e 46.1 £+ 6.4 503476 42 +49 408439 415429 0727
ARl kJ{f@ (\06 138.8 4 221 1389+ 17.0 014248 1563 £ 21.1 1494 £ 172 704309
?\b‘ 1.44+01 1.3+01 00401 1.1+£010 .10 00401
0\6Q CthES[Ef efflux capacity, % L6627 3L34+23 0318 408+ 28 342 4 20+ —6.f £+ 2.4%

* p < 0,05 versus placebo
# p < 0.05 versus baseline

Fadini GP et al, Cardiovasc Diabetol 2017



E) rorvercams Mechanism of increased LDL and decreased triglycerides
with SGLT2 inhibition AR

60% HFD

16 waeks A .
< e \nﬁ
Pre-HFD Pre-STZ Pre-Tx DT  [44 D21 D32 030 240 1 1‘* N
t = o T T
B4
11 Wks 1 Wik 4 Wiks £ = = L %
Q
i 3 /
o~ STZ Vehicle  End of : H /
£ Canaglifiozin the study & 3 — /
ag SGLT2 ASO : /
Insulin /
40 CETP -
ApoB100 _ Z
transgenic (10 mice per
mice group)

VLDL-TG (mg/dI)

=
2
7
5
o
H

) L P ASO _ “ = ;
% 15000 E 6\w0$ S g\%ulin é %
Z ' o da é\o(\

2 E \'6 \‘e‘ MR

i 10000 * Qa(* “6\6 -

i Q(e e S *

E 5000 - X }e( (\0 -

© oftTHT

Total TG Lipase HL LpL

Basu D et al, Arterioscler Thromb Vasc Biol. 2018
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@

v JFIC @Cid is an independent risk factor for decline
in kidney function, CV events and mortality in T1DMQ\a

8\0‘6
: 0‘\6\0
RGP\
. . . . a(\a ‘\'6\\6‘
Hr per doubling of uric acid \@\\ S
\G\ \\0
Total mortality CVE Decline in eGFR = O%O I.}Qlél\\' progression ESRD
\V’ =4
Number of \66 (© @
- d\) N©
participants GG Q(
included 667 667 667 665

Events, n (%) 58 (8.7) 94 (14. ub$ (@%9 (13.3) 36 (5.4) 21 (3.2)

HR (95% CI) P HRA@?& 0\(\@ THR(9S%C) P HR(95%C) P HR (95% CI) P

\V

Unadjusted 3.74 <0 8%[6\\‘ <<0.001 5.25 <0.001 1.28 0.47 18.2 <<0.001

(2.23-6. 23} \lgﬁ%—ﬁ 28) (3.47-7.95) (0.66-2.51) (5.36-61.8)
Adjusted* %Qa w 2.25 0.011 3.18 <<0.001 0.95 0.91 2.23 0.35

\}.31 N© (1.20-4.21) (1.71-5.93) (0.37-2.46) (0.41-12.1)
riDI (%) 6\\' @(\ 0.003 6.5 0.010 12.6 <<0.001 14 0.93 — —

0\6\’

Pyleman-Lyberg S et al, Diabetes Care 2019



_ Elevated serum uric acid Is associated

WRAVERGAES with greater risk for hypertension and diabetic kidney disease,
in obese adolescents with type 2 diabetes, duration <2 yrs (n: 53\9.\5’\6'

e
TODAY study (average FU 5.7 yrs) 6\0\0‘?\
s )
PR\
O . AN
Hazad R .@9@@ I); P-val
Hypertension (n=164 events) "&\ o CI); P-value
' N\ )
(o) (o)
N et &) P=0.015
Baseline SUA (per | mg/dL) o \© Qe‘a &\%Q(\ 1.19 (1.03 - 1.38); g
Baseline hyperuricemia &"O Q(Gg ) B .
??‘ \S 1 1.84 (1.22 - 2.80); P=0.0040
&P‘ . '\(\6 .
= N\O oM©
66\ . 0(\8
UASB %\gr@ﬁ?}uﬂl events)
(o)
(GQ \‘G(e' - == 1.24 (1.03 - 1.48); P=0.022
é\\"\\la ‘(\08 Baseline SUA (per | mg/dL)
. 0P S 1 \ .
0\0 © Baseline hyperuricemia —. ' 1.08 (0.62 - 1.89); P=0.79

Bjornstad P et al, Diabetes Care 2019
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Effects of sodium-glucose co-transporter 2 (SGLT2) inhibitors
on serum uric acid level: A meta-analysis of randomized controlled tri&\b

3o

Zhao Y et al, Diabetes Obes Metab 2018
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Welsh

evidence of causal

Intervention inference)

TNF-o Adalimumab 1 Circulating TNF-a. 1 CVD risk
Infliximab Biological use |risk of
CVD (Greenberg et al., 2011)
Etanercept Biological use |NT-proBNP
(Peters et al., 2010)
IL-6R Tocilizumab 1t Circulating IL-6 1CVD risk
(Sarwar et al., 2012;
Interleukin-6 Receptor
Mendelian Randomlsatlo“
Analysis (IL6R MR)
Consortium, 6
IL-12/23 p40 Ustekinumab \@ 6\
Briakinumab (\6
| $ \
IL-1B Canakinumab wo A O‘\g
SN o
& 7 o
NI
IL-TR Anagﬁ@(rlm RO
(GQ ?(6
Lp-PLA; 6Q ae@\;i TLp-PLA, mass and
\Q \ activity TCVD risk
? 6 (Thompson et al., 2010)
@’\&Q Varespladib 1sPLA; circulating
concentration 1CVD
risk (Boekholdt et al., 2005)
Multiple Methotrexate Methotrexate use

lrisk of CVD

P, Br J Pharmacol 2017

(Micha ef al.. 2011)

Mendelian randomization
studies (intermediate
weighted evidence of
causal inference)

NA

oed
‘eg‘a |risk of CHD

NA

IL-1Ra SNPs rs6743376
andrs1542176
(Interleukin 1 Genetics
Consortium, 2015)
LIL-6; |CRP;

trisk of CHD

Several SNPs including

rs1051931 (Casas et al., 2010)
« risk of CVD

SNP rs11573156
(Holmes et al., 2013)
« risk of CVD

NA

Targeting inflammation to reduce CV disease risk:
a realistic prospect?

Observational
studies (low weighted

Randomized “riais
(stronq voeighted
eviduor.ce of causal
\nferencr:)

. ING@hs (Singh et al., 2011)

@5\ CVD risk

TLDL-C, |lipoprotein(a),
lfibrinogen, |D-dimer;

< small LDL, < oxidized
LDL, (Mclnnes et al., 2015)
? CVD risk

LCRP (Toedeter et al., 2009)
1CVD (Tzellos et al., 2013)

Ongoing (https://clinicaltrials.
gov/ct2/show/NCT01327846)

LIL-6; |CRP (Mohler et al., 2008)
« risk of CVD (O’'Donoghue
et al., 2014; White et al.,, 2014)

trisk of CVD (Nicholls et al., 2014)

Ongoing (https://clinicaltrials.
gov/ct2/show/NCT01594333)
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by prospective anti-atherosclerotic antibodies and inhibitors ;.
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B ronveoans Antiinflammatory Therapy with Canakinumab
for Atherosclerotic Disease (the CANTOS trial)

: 6\08
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Antiinflammatory Therapy with Canakinumab ;
for Atherosclerotic Disease (the CANTOS trial) Q\a

Primary End Point with Canakinumab, 150 mg, vs. Placebo
non fatal myocardial infarction, nonfatal stroke, or cardiovascular death

259 Hazard ratio, 0.85 (95% CI, 0.74—0.98)
P=0.021

100+
204

15—

Cumulative Incidence of
Primary End Point (%)

AR,
No. at Risk 06\\'\ el \
Plac 6Q 334 3141 2973 2632 1266 210
CanaMfiumab 2284 2151 2057 1849 907 207

Ridker PM, et al. N Engl J Med 2017

Key Secondary End Point with Canakin

additionally included hospltallzatlon fo ua

e\°‘°

f@bﬁb\%%;lg vs. Placebo

that led to urgent

zatlﬁ\\a

revg\'
6\65 \E}a@ﬁam 0.83 (95% Cl, 0.73-0.95)
PVW<0.005

o Y
d\)\a‘f’_ G(@‘ 15+
4O EXE 7o-
2OFE w-
= -
Dy £E5 50
% "b 404
= & 30-
£ G
3 'ﬂ 20
10—
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0 1
MNo. at Risk
Placebo 3344 3107
Canakinumab 2284 2135

2 3 4 5
Years
2921 2578 1238 206
2039 1824 892 201




onvenaars GF€AtEr risk reduction with greater hsCRP reduction

(the CANTOS trial) LGe
_ | SO
Cardiovascular Mortality All-Cause Mnrw\o
0.20 0.20 (5\ a\\
On-Treatment hsCRP <2 mg/L On- Tr-cé \2 mg/l
HR 0.69 6
95% Cl 0.56-0.85 o@\ :-E 0.81
P - 0.0004 50 (5\\9 P = 0.0001
0.5 - 0.1 \\ 6 =
X0 | e(e '
0@& 0(\\‘ -

Cumulative Incidence

SN P e
0\09 o> %‘) ' !

0 1 2 3 4 =t 0 1 2 3 4 5
Follow-Up Years Follow-Up Years

Ridker PM, et al. Circulation 2018 ~~~ Placebo ---—- Canakinumab, hsCRP =2 mg/L --—-- Canakinumab, hsCRP <2 mqg/L



TORVERGAT},&Canaklnumab was equally effective in preventing major cardiovascular events
" in patients with diabetes, pre-diabetes and normoglycemia at study ente‘g

\ 6
\6 00 % Canakinumab
"o‘ 6
Diabetes o Ged\i‘a d\\xe‘ 5.53 4.68
eV A\°
Pre-Diabetes —l§<3$\ (Ggad 3.93 3.38
Normoglycemia = P‘? O ¢ a® 3.43 2.78
KON
Overall 6\N\O OB 450 3.86
69 ”‘\\0(\ T T 1
ChHT G
6(0 Q\% 0.75 1.0 1.5 2.0
\\\1 (\06 Canakinumab Superior Canakinumab Inferior

g °¢

Everett BM, et al. J Am Coll Cardiol 2018



(£ rox yerRoams Cardiovascular event reduction with no change in LDLC: |
additive effects of inflammation inhibition to lipid Iowering RS\
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rorviraars Da@pagliflozin suppresses oxidative stress and inflammatory
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ronvireara  Atherosclerosis patients with “residual inflammatory risk”
are more common that patients with “residual cholesterol ris
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oo . Mot
ollowing Following Followi oy N\
High-Intensity Statins High-Intensity Statins ngh-lnti%@q&\ 3
Plus Ezetimibe Plus qg@%

6%% \ SPIREE
e""%lis
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> \’b
?r%qﬁf‘natnry Risk [ Residual Cholesterol Risk B Both [l Neither
22 mg/l hsCRP <2 mg/l hsCRP 22 mg/l  hsCRP <2 mg/l
eEl:tu: <70 mg/dl LDLC 270 mg/dl LDLC 270 mg/dl  LDLC <70 mg/dl

0\09

Ridker PM, et al. Circulation Res 2017
Pradhan A, et al. Circulation 2018



TOR VERGATA Redefining residual risk:
moving toward personalized medicine

Known Cardiovascular Disease

'
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OB VERGATA Identified potential and novel pathways
associated with CV effects of SGLT2-i
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Bhtivess WAlbuminur.a
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W Oxidative
stress

Inzucchi SE et al. Diab and Vasc Dis Res 2015
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TOR VERGATA Hematocrit over time in patients treated

with empagliflozin and placebo. mci\@‘

oY
Mixed-model repeated-measures analysis using all data up to individual trigbqg)@%/etion
in patients treated with one or more doses of study drug who had a base/ing@)n ‘&O‘\St-base/ine

measurement AR
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TOR VERGATA EMPA-REG outcome trial
' wmmsmmichanges in markers of plasma volume are the most important mediators of

the reduction in risk of CV death with empagliflozin versus placebowo,\a

Univariate mediation analysis of risk of CV death with empagliflozin vs. placebo: dependent
covariate analysis adjusting for the updated mean of each vaga‘b/
HR for CV death with \6
empagliflozin vs. placebo (95% Cl) Perq_ep,;a&&%ed \d\
. (@2 . \Y/
Unadjusted 0.615 {0.491, 0.770) Oc,\e\ . \6\\3\/
Adjusted for \\6 S C:';\d\

HbA, 0.687 (0.543, 0. 35&‘\‘3 (o) (© 3 22.8

FPG 0.709 (0.559, \]G 29.3

SBP 0.610 [c- €976 50( —1.7

DBF 93, 1.0

Heart rate g@&az] 2.7

LDL-C $ 0. \b 71, 0.741) ~82

HDL-C ??‘ 6\6 9 (0.500, 0.789) 4.6

IﬂgTG & \Q\ 0.603 (0.481, 0.757) —-4.1
0 0.587 (0.463, 0.743) -96

0.672 (0.536, 0.844) 18.2

\' \%D] 0.601 (0.480, 0.752) —d.7

(@ ﬁ (CKD-EP!) 0.597 (0.477, 0.748) -6.1

(QQ 6(6 wEught 0.588 (0.466, 0.741) —-9.2

. \‘QQ . 08\‘ BMI 0.588 (0.466, 0.742) —9.2
%\\,\ ¢ O WC 0.602 (0.480, 0.755) —4.4

7\ o) ?6 Hematocrit 0.791 (0.620, 1.009) 51.8
O\ Hemoglobin 0.768 (0.604, 0.978) 45.7
Albumin 0.717 (0.571, 0.900) 31.6

Uric acid 0.673 (0.536, 0.845) 18.5

Inzucchi SE et al. Diabetes Care 2018



=1, COMposite cardiovascular risk factor target achievement and its predictors
HARRE ) Us adults with diabetes: The Diabetes Collaborative Registry

(n: 74 393 patients, mean age 69.0 years, 41.0% women) md,\'a'
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J R Conclusioni NOT
\(\Q\a‘ :

XO*
\08
> non ci basta piu ottenere soltanto il goal glicemico, quello presgovo € quello

2 W
lipidico \xa\\ oSN

\
> dobbiamo volere di piu e pretendere che le mol%@l‘é @l\fé%tlllZZlamO Ci
garantiscano una protezione cardlovasco@bé&g @d@%‘
» dobbiamo lavorare per comprend§(@$n@gj?o i meccanismi implicati nel rischio

cardiovascolare del dlabeig\pe g\\/wds?pare strategie terapeutiche ad hoc
50 6\“\0 ot

%
@\3")‘\?@@\3 ...nel frattempo

Qb%%‘@aﬁo i farmaci giusti (e ne abbiamo!)
>%rr|V|amo a goal con glicemia, pressione e lipidi
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] onimeans ASSOCIAtion between uric acid, renal haemodynamics
and arterial stiffness over the natural history of T1De.
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Uric Acid Lowering to Prevent Kidney Function Loss in
Diabetes: The Preventing Early Renal Function Loss (PERL)
Allopurinol Study
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NOVEL MOLECULAR MECHANISMS IN THE
RENOPROTECTIVE EFFECT OF SGLT2 INHIBITORS VIA
MITIGATION OF TUBULAR HYPOXIA AND PROTEIN O-

GLCNACYLATION

Dora Balogh?, Judit Hodrea®?, Lilla Lenart?, Adam Hosszu*?, Cs

Adam Vannay', Laszlo Wagner Attila Szabo™®, Andrea Felete
' Pediatrics and Nephrology Research Group, MTA-SE, Bn A ,,Lendu{el‘
Diabetes Research Group, MTA-SE, Budapest, Hun r ment of Pedmr

Semmelweis University, Budapest, Hungary an )
Surgery, Semmelweis University, Budapest,

m of Transpl,

INTRODUCTION A hypoxia has recently be#n rediscovered as a
major factor in the p 1abttic kidney disease (DKD). Hypoxia isalso
known to be in strong a! ation with elevated glucose consumption and increased
protein O-GlcN Acylation. We previously showed that enhanced O-GlcNAcylation
(increased addition of single O&#8209;GIcN Ac moieties by O&#8209;,GlcNAc tranfer-
ase (OGT) or decreased removal by O&#8209;GlcN Acase (OGA ) induces cellular proc-
esses leading to kidney fibrosis. Growing body of clinical data support that sodium-
glucose co-transporter 2 inhibitors (SGLT21) have renoprotective effects; but the mech-
anism of action isstill not fully clarified. Considering the major role of SGLT2 in glu-
cose metabolism, here we investigated whether SGLT2i's renoprotection is mediated in
part by the decrement of tubular hypoxia and O-GlcNAcylation.

METHODS: Diabetes (D) was induced by streptozotocin (65 mg/bwkg, ip.) inadult, .
male Wistar rats. Following the onset of D, animals were treated for six weeks with

dapaglifiozin (D+DAPA, 1 mg/bwkg/day, po.). Metabolic, renal parameters and kid_nl a m m a Z I O n e

fibrosis were evaluated. Hypoxia marker HIF1-o, as well as O-GleNAc, OGT and OG.

protein levels were measured. Specific markers of tubular damage (NGAL, KIM-1),
profibrotic factors (CTGF, PDGF, TGF-B, PAI-1) and proinflammatory cytokines

(TNF-a, IL-1B, IL-6) were determined.

RESULTS: Development of DKD was mnﬁrmsd by fun(honal 1mpalrrner1t massive

proteinuria and structural damage of lkidi
256=10.9 vs. D+DAPA: 333£13.9g; p<!
37227 vs. D+DAPA: 18£5.6 mmol/L; p
nine clearance: D: 3.80.4 vs. D+DAPA:
mitigated tubular hypoxia (HIF-1a) and

O-GlcNAcylation and OGT levels. Subsec
PDGF, TGF-, PAI-1) expression and rer
Renal proinflammatory cytokine (TNF-ot
by DAPA.

CONCLUSIONS: Qur results support th:
experimental DKD. Here we identified a1
tubular hypoxia and inhibition of OGT b
GlcN Acylation. These processes in turn le
renal function. Funding: LP008/2017, OT
VKE-2017-00006, EEMOFAKT-2017
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Long-Term Treatment with the Sodium Glucose é\

Cotransporter 2 Inhibitor, Dapagliflozin, Amelioraj
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db Mice @‘5
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