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Legacy Effect

Definizione generale;«o\ @
«Effetto a lungo termine di un intervento sm%?t\tor/ di rischio (es controllo
intensivo o precoce), che persiste anc@e gﬁpo la fine dell'intervento»
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Origini Legacy Effect Glicemico: studi I;é%T-EDIC
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Popolazione: 1.441 pazienti con diabete tipo 1 *@ > Retlnopaﬁ;cla
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Origini Legacy Effect Glicemico: studi Q@CT EDIC
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Diabetes Control and Complications Trial, DCCT 1983-1993 EDIC: Epldeﬂﬁo@%v of Diabetes Interventions
Popolazione: 1.441 pazienti con diabete tipo 1 and Com\@§ ons ; dal 1994
Confronto: ‘ . St@ ervazionale post DCTT
Terapia intensiva (HbAlc media ~7%) . q;?bgéc dei 2 gruppi si riallinea
Terapia convenzionale (HbAlc media ~9%) \\"> >
. ,b Burata > 10 anni
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Legacy effect diabete tipo 2: UKPDS-80 1@?5 follow-up
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Post—,-blﬁml\&valuatlon 10 years follow-up

@

Dietary Randomisation Trial end ’b
Run-in 1977-1991 1997 1997 X: \. \\rb 2002 2007
744 2,729 # in survivor Ceﬁfm \(b # with final year data
Diet failure Intensive Intensive 21182 o} _ Clinic Questionnaire 1,010
EPG =15 mmol/l with sulfonylurea/insulin Sulfunyh@'llns@n | Sulfonylureallnsulin
p «“' ’
6° &
, 0
5102 1,138 (411 ovenveight C" N\~ 880 Clinic Questionnaire 379
Newly-diagnosed [—»| 4209 Conventional »| Conventional > .
type 2 diabetes with diet Q} 11,8 onventional Conventional
(@
o -
149 342 (all overweight) %) . ) .
Diet satisfactory Intensive Intens@ fg 279 Clinic Questionnaire 136
FPG <6 mmoll with metformin . S\ Metformin Metformin
Mean age 54 years Q\F o&\ 7 Mean age Mortality 44% (1,852)
(IQR 48-60) v 6248 years Lost-to-follow-up 3.5% (146)
UKPDS 80. N Eng J Med 2008; 359: 0(.) ‘\m
v 6\%
6’0 ’OA
P o
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Baseline differences in combinations of glucose

Patients and clinicians advised to l@?/Q@blood glucose and BP
as much as possible. 2 no atte\{u maintain previously

randomized therapies. »

therapy disappeared by 5 years: (5% on diet alone,
46% oral therapy, 49% insulin (w/wo oral therapy).
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Legacy effect diabete tipo 2: UKPDS-80 1@?5 follow-up

“ ORIGINAL ARTICLE ” A
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10-Year Follow-up of Intensive Glucose =
. . g
Control in Type 2 Diabetes = 9
=
Rury R. Holman, F.R.C.P., Sanjoy K. Paul, Ph.D., M. Angelyn Bethel, M.D., %
David R. Matthews, F.R.C.P., and H. Andrew W. Neil, F.R.C.P. g
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0.008 P=0.14 P=0.32 P=0.84 P=099 P=0.71

Conventional therapy

Sulfonylurea—insulin
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C Myocardial Infarction
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No. of Events ?“
Conventional therapy 186 212 239 271 296 @ . Q
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E Microvascular Disease

M7 b0 \@ o
)
T
o 104 -=mmmmmm e -@ -l
'E L9 O
o et 4
= . (%)
0.6 RN
N
sl D
1@) 1999 2001 2003 2005 2007
No. of Events ’\(b'
Conventional ther 121 155 187 205 212 222
Sulfonylurea—insulin 225 277 338 378 406 429
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Metformin

Conventional therapy
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1997 1999 2001 2003 2005 2007
No. of Events
Conventional therapy 73 23 92 106 118 126
Metformin 39 45 55 64 68 81
F Microvascular Disease
144
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1997 1999 2001 2003 2005 2007
No. of Events
Conventional therapy 38 58 70 73 74 78
Metformin 24 37 44 52 58 66

UKPDS 80 Holman et al. NEJM 2008



Legacy effect in type 2 diabetes: UKRES 91

44 years of follow-up o\"”

Post-trial monitoring of a randomised controlled trial of p=0-015 p=0002 P=0-°fl;\{b 2
intensive glycaemic control in type 2 diabetes extended 7 ] @

from 10 years to 24 years (UKPDS 91)

Amanda | Adler*, Ruth L Coler

man*, Jose Leal, William N Whiteley, Philip Clarke, Rury R Holman
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Adler et al. Lancet 2024
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Legacy effect in type 2 diabetes: UKRDS-91
44 years of follow-up o
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Early # late glucose control and cardiovascular p
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All before 2009 ACCORD

ADVANCE

VADT

Participants N 10.251 1.791
Diabetes duration (average) = 10 years = 12 years
HbA1c target (%) <6,0 Vs. 7,0-7,9 <6,5Vs. 8

Protocol for Intensive control

Outcomes

Multiple drugs both
arms

Multiple drugs both arms

N\
HR (95 % Cl) for Major )
(. ) J 0,90 (0,78-1,04) Q§ 2 0,94 (0,84-1,06) 0,88 (0,74-1,06)
cardiovascular outcome &
&
: : O o CV Death
Myocardial Infarction 2
| Y AN
Intensive treatment/ Weight of 0dds ratio ra@‘f Intensive treat ment) Weight of Odlds ratio Oudels ratio
standard treatment study size % Cl N |
y (95 ) v 9{\@ standard treatrment study size {55 CI) {95 1)
Participants Events N@ O‘O Participants Ewvenits
4,7 OY . OQV
UKPDS* 3071/1549  426/259 8-6% — N) &Y 075(054-104) | | Lkrpst 07111549 539302 101% o 079 (0-53-1-20)
PROactive'®2°*  2605/2633  164/202 20-2% — ‘b\/ Aé 0-81(0-65-1-00) PROactive'®®  2505/2633  177/186 215% 096 (0-77-1-19)
ADVANCE> 5571/5569 310/337 36-5% —I—‘gb \(b 0-92 (0-78-1-07) ADVAMCES Go71/506S 498/533 20-4% 043 (0-82-1.05)
VADT#-22 892/899 77/90 9-0% 4?1%_(9 0-85(0-62-1-17) WADTH S 892/899 102595 15-5% 1:09 {0-81-1-47)
ACCORD? 5128/5123  205/248 257% *Q'Z’—,\\e' 0-82(0-68-0-99) | | ACCORDE G128/5123 257203 136% 1.28 (1-06-1.54)
e . P
N
Overall 17267/15773 1182/1136  100% . A(b Q 0-85(0:77-0-93) | | Cweerall 1726715773 15731319 100w 1-02 {0-87-1-19)
A .
~ :
| QV | | | | | | | | | ] ] | | | L]
0-4 \fb 0-6 08 10 12 14 161820 04 0-6 08 10 12 14 161820
Ray K, Lancet 2009 InteMsive treatment better Standard treatment better Intersive reatment betber Standard trestment betier
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Glycemic legacy effect: early is bette‘(r‘pﬁ’\an late!
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A) Only trials enrolling patients with diabetes duration < 10 years \(b @
Intensive Conventigé\k . Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Total ‘yﬁht IV, Random, 95% CI IV, Random, 95% CI
ADVAMCE ON 2014 0.0133 D.0479 55?1 %0555{&8 0% 1.01[0.92, 1.11]
DCCT EDIC 2005 -1.0436 0.3574 (b' 9.1% 035017, 0.71] - =
DCCT EDIC 2016 04500 0.2047 \\ %? 16.9%  0.64[0.43, 0.95] —
LUKPDS* Metformin group 2008 -0.5301 0.1668 309 19.7% 0.59 [0.42, 0.82] —
UKPDS® Sulphonylureadinsulin group 2008 01868 0.0801 ﬁ 40 BEG 26.2% 083 [0.71, 0.97] —
Total (95% CI) Q® 5\19 7963 100.0% 0.73 [0.56, 0.94] *
Heterogeneity: Tau? = 0.06; Chi? = 23.29, df = 4 (P = 0.0001); 2 = s\'® &) I I I I ) I
Contents lists available at ScienceDirect = T lf r over, || ﬁ c‘t Z 24? “3' |:| |:|1 0'1 0'2 0'5 1 2 5 10
e ] Nitabolism sl for overall efte ) Qg' Q Favours [Intenzive] Favours [Conventional]
Metabolism Clinical and Experimental Q} &Q
m:m}ys“ intensive glu ntrol on major adver: ()] $ r
Esgdgvzgiegfagzuttcenr;efsg;stceor;eatcig r:z\?iie\?v angj:)netgf:neslleyses of trials = B] D]'Ih' trials cnrulllug patjcuts WI& b duratmn =10 years
according to different scenarios Q
Francesco Prattichizzo *', Paola de Candia ', Valeria De Nigris °, Antonio Nicolucci ¢, Antonio Ceriello ** Q
ﬁ K\ Intensive Conventional Odds Ratio Odds Ratio
Study or Subgroup Ingj_@ at@ SE Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
ACCORD ON 2016 \)(.) 5 0.0516 5128 5123 69.0%  0.95([0.86, 1.086]
WVADT 10-years 2015 %&4?4 0.1102 703 688 151% 0.78 [0.63, 0.97]
VADT 15-years 20196(0. 46 -0.1045 0.1074 703 688 159% 0.90[0.73, 1.11]
{2
Total (95% Cl}&é\{b &?\ 6534 6499 100.0% 0.92 [0.84, 1.00]
" f=2(P 2 = 289 : i : . : : :
Tﬂfrf”ge”e'% \_\Q 52‘:} oo [}?425} 28% 01 02 05 1 2 5 10
s OrQQ@gﬁ)em ( ) Favours [Intensive] Favours [Conventionall
S\
)
N

Praticchizzo et al. Metabolism 2020
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Eff f affect?
ect arter treatment or carryoverserrect:
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A) Only events recorded during the observational, post-active phases of the trials (all st e.s{tz)
o .

Intensive Conventional Ftat§ Odds Ratio
Study or Subgroup log[Cdds Ratio] SE Total Total Weight ,ﬁ& i;;,p@.ﬂ!r% Cl IV, Fixed, 95% CI
ACCORD ON 2016 00217 0079 4270 4331 2154 1@NO.88, 1.19] -
ADVANCE ON 2014 0.0969 0.0658 5671 5569 3@% {ﬁﬂ-[ﬂ.ﬂ?, 1.25] Ll
DCCT EDIC 2005 -0.1264 0.4894 583 589 OQ.E,%QOI}.E-E» [0.24, 2.30]
DCCT EDIC 2016 -0.0971 02261 630 607 2.& 0,91 [0.59, 1.42) - T
ORIGIMALE 2016 -0,0081 01138 2016 ﬂ& % 0,99 [0.79, 1.24) -
UKPDSE* Metformin group 2008 0.0521 0.1989 274 Q}{(’:ﬂ:@ﬁg 4%  1.05[0.71, 1.56] B
UKPDS* Sulphomylurealinsulin group 2008 01719 0.0936 2118 O %& 13.8%  0.84 [0.69, 1.02] T
VADT 10-years 2015 A1.2305 0.1364 703 @ \Q, it 7.2% 079081, 1.04] -1
VADT 15-years 2019 0.0156 0.1196 f&‘:p GO 688 94% 098(0781.24] ——
Total (95% CI) @Eﬁ O&\O) 15698 100.0% 0.99 [0.92, 1.06] \Y
Heterogeneity: Chi* = 8.35, df =8 (P = 0.40); I* = 5% v < i I ! 1 i i I

o i RS 01 02 0.5 1 2 5 10
Test for overall effect: Z = 0.25 (P = 0.80) \}) \6\0 Favours [Intensive] Favours [Conventional]
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& 5@
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Praticchizzo et al. Metabolism 2020
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Conclusioni parte I: Legacy effect gblﬁt\oemico
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Approccio multifattoriale: STENOé\&‘%@
QO

0
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s
SN
’\\@Q‘\A\\{b Conventional Intensive
X Fpriabley Therapy Therapy
2. 1993- 2000- 1993 2000
STENO-2 (}6\ \r&\(b 1999 2001 1999 2001
* Popolazione: 160 pazienti con diabete tipo 2 e microalbuminuria  ¢P é\b\' Systolic blood pressure (mm Hg) <160 <135 <140 <130
° Inte rventi: @\'\(b' @(b Diastolic blood pressure (mm Hg) <95 <85 <85 <80
. . . . . . e . . . Glycosylated hemoglobin (%6) <75 <65 <65 <6.5
e Terapia intensiva: glicemia, pressione, lipidi, ASA, Stl|%§‘? \@& easting serum total cholesteral (m/d) 250 1s0 <190 <175
* Terapia standard: cure secondo linee guida dell’epoga .\@C’ Fasting serum triglycerides (mg/dl) <195 <180 <150 <150
Q}Q b Treatment with ACE inhibitor irrespective No Yes Yes Yes
. . ' g of blood pressure
e Durata: 7,8 anni + follow-up fino a 13,3 anni Q&ée’ Aspiintherspy S
@O > For FF;atients with peripheral vascular disease No No Yes Yes
O (g@ For patients without coronary heart disease ~ No No No Yes
A\ ‘Q or peripheral vascular disease
ol
¥ §®
NS
E &0+ ?\ QQ O Intensive [0 Corventional
P @ g O P=0.21 therapy therapy
01 ~ o ]
N é P-0.15
@@ =
- SN
£ 0 \(b \{ P=0.001
ol O P
£ Q® Q ASA
- ED_KQ . o@
2" o 5% 58% vs 35%
X2
S JD-Q
O% y Glycosylated Cholesteral — Triglycerides Syatolic BP Diastalic BP
(b,Q Hemoglobin <175 mgf/dl  <150mg/dl <130mm Hg <B0mm Hg

Peter Gaede et al, NEJM 2003
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STENO 2 — end of trial outcomes °
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NN
NI
E .\o’.\'(b (3\(0
-I—; _ Ov .\\
S|s p_0007 HRO.47 (0.24-0.73) O - @lative Risk
g' % ‘U’ari«@ o (95%Cl) P Value
© 'E = Conventional therapy K !ﬂ\l&@ro&&y 0.39 (0.17-0.87) 0.003 - E
o2 S &
8 ; e (,Q) & nopathy  0.42 (0.21-0.86) 0.02 —.—
> |5 - (2 :
()] o 304 N\ (b :
o E -1: i A——I &KQQ' Autonomic 0.37 (0.180.79) 0.002 ———
+18 0. T , : O<e‘ .\Q neuropathy .
Q =t T intensi 2 :
™ E SR, Intensive therapy O® N2 Peripheral  1.09 (0.54-2.22) 0.66 =
6 b 104 RE SR Q} .\Qb neuropathy | : i | : |
< ; v ’\Q 0.0 0.5 1.0 15 2.0 2.5
.o A o
> O0+—— UL SR S S B S S A Intensive Conventional
0 12 24 36 48 60 72 Ohd-o(\ 96 Therapy Therapy
Months of Follow-up \9 6\%\ Better Better
No. at Risk &0 N
Conventional 80 72 70 63 59 5@ 31@' 41 13
therapy 4 @
. Der N\
Intensive 20 78 74 71 66 Q 6337 61 59 19
therapy \Q - O
< (L
4(0' Q@
5
QO
4

Peter Gaede et al, NEJM 2003
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STENO 2 - Follow-up post-trial fino a 13 i

Q

Systolic Blood Pressure (mm Hg) Glycated Hemoglobin (%)

Diastolic Blood Pressure {(mm Hg)

(\(b \’&\
Q) N
11- 350 (g\ \6
= NI
10+ Conventional therapy T 300 .@ @
e : B _g 250 Cornventional therapy . é\» ‘\\@
L [ TIPS -3 F- gm_ﬁ\;;:_::; — % o \(b
74 Intensive therapy ‘E e -_-"'-.._ O . 6\
6 = 1504 Intensive therapy B R R ] % %\
S |
3 = 100 \\(b. @ W Intensive therapy [ Conventional therapy
4 e 50+ (b' <
: 2 &
0 T T T T T T T T T T T T 1 0 T T T T T T T T T T T T 1 A B A
01 2 3 45 6 7 & 9 1011 12 13 01 2 3 4 5 6 7 & 9 1011 12 13 @6 c}\ P—0.35 e P=0.14
.
170- 175- @0 ot
160 ] 5 150 Corventional therapy \ 7, 60
1504 Conventional therapy = — Q~
w3 . ¥ ‘"""""fi?% < BN 5 \\Q/ ‘KQ.E 207
1304 H_’i\i__ - S g 100 Intensive therapy T - Q-' o Q E 40+
Intensive therapy - 754 T s %\ 304 P=0.27
120- - @ ‘Z’ =0.
P=0.31
a 204
- 2O @
0 0 MRy AP ) 0 - - " P
012 3 456 7 39101 1213 001 2 3 45 ¢ 7 @g 1:.')@\ o 13 Ghrl:ated_ Cholesterol Triglycerides Systolic Blood Diastolic Blood
%) Hemoglobin <175 mg/d| <150 mg/dl Pressure Pressure
o5 Cy Q <6.5% <130 mm Hg <80 mm Hg
- e
90 — Comentiona@y \ o
853 --._____Eonventional therapy bl —— 'Q'@_ .
20+ \; E---_-----:_H_—_" g, __&__ N
. —F.__ - >
i el g AL
75 -
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LDLc is one of the most important Risk Factors tgq’r predicting
Acute Myocardial Infarctlorg\«o

e fz}\(b
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Early and Long term effect on LDLc reduction — g@‘SKQi story

&
. . e 1eL s LDLR 6\ \’0«0‘ PCSK9 O LDL-C
Monoclonal Antibodies PCSK9-inhibitors :{éﬁ N |
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Long term effect on LDLc reduction — PCSK9i - FQS@RIER OLE

Circulation

17.5%

(@19

15.4%

Long-Term Evolocumab in Patients With
Established Atherosclerotic Cardiovascular Disease

Michelle L. O'Doneghue®, MD, MPH; Robert P. Giugliano®, MD, SM; Stephen D. Wiviott, MD; Dan Atar, MD;
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Effetto di riduzione intensiva e transitoria del cLDL: %gft-hoc ODISSEY
A\S)
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On steady-state treatment with high-intensity or (%) 6\
maximum-tolerated dose of atorvastatin or rosuvastatin, Q} (b
with at least one lipid criterion met: \Q/ @q
LDL-C 21.8 mmoliL <& QK
Non-HDL-C 22.6 mmoliL @O o
Apolipoprotein B 280 mg/d O \Q’
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Randomization 1-12 months aft S @
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>
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Propensity score matche

Very low LDL-C (covsacutivz
LDL-C <0.39 rreviol/l) and
blinded subztitution of
plar=bo (n=730)

patients with similar baseline
characteristics

and study medication
adherence (n=1,460)

Schwartz et al EHJ 2023
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Carico cumulativo cLDL e malattia cardi’ovascolare
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FH Omozigoti FH Eterozigoti D . fb@
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- % \ 53 anni
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= 6
= "‘_--.. Fumo
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o 3 &6 9 121513{5%1‘\9%3335394145ﬂ-BEIEﬂ-E?EﬂEE
A%
S < Eta (anni)
o
Per calcolare il carico cumuh@? -LDL, sono stati presi in considrazione | seguenti valori medi di colesteralo:

1) soggetti senza FH ?g‘?'@.rg&u 0-15 anni, 100 mg/dl 15-24 anni, 115 mg/dl 25-34, 135 mg/dl 35-54 anni
2) soggetti el.em.nqu g S dl pazienti non in terapia; 115 mg/fdl s& trattati , etd 10-18 anni

3) Soggetti LIIIU.‘;Q@'I Q‘Q)&_iﬂﬂ mgfdl indipendentemente dall’eta
%\

o
Q\ Modificato da Zambon A; G ITAL CARDIOL 2016 e Nordestgaard, Eur H Journ 2013
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Carico cumulativo iperglicemia e compllcaaﬁze del diabete
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Prima e piu a lungo miﬂ@rvb’emamo sul controllo glicemico e piu possiamo ridurre

il burglﬁn 8umua|t|vo da esposizione glicemica elevata

&
Created by Morieri, modifed from Zambon A; GIC 2016 e Nordestgaard, EHJ 2013
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Observational —legacy effect glicemico, micro- e mg€rovascolare
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Carico cumulativo iperglicemia e conxpﬁlcanze
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&

Legacy effect dell’iperglicemia si attenua in chlgassume SGLT2i

Annals study group,
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The legacy effect of hyperglycemia and early use of SGLT-2 L) Rl 6
inhibitors: a cohort study with newly-diagnosed people with " N @, @
type 2 diabetes \é\' N
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Legacy effect dell’iperglicemia si attenua in chleﬁssu me SGLT2i
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Antonio Ceriello,™ " Giuseppe Lucisano,” Francesco Prattichizmn, ™™ Rosalba Lo Gotta,” Chiara Frigé" Salvatore De Cosma,” Paolo Di Bartalo, %0 6
Graziane D Gianni,® Poola Fioretto, Carlo Bruno Giorda,? Roberto Pontremoli” Giuseppina Russo, Francesca Vinzzi," and Antonio Nicohsed,” AMD m %
Annals study group, \\ @

Stmtl?st for@Zl (User: black; Not user: grey) Hazard Ratio (95% Cl), p-value
[%J @1 1year exposure . O3 [ 1.15(1.11-1.20), <0001
(')® @ — 0.98(0.76-1.26),0.85
@ 6\ E p: 0.006 —
"\ Y 1.22 1.16-1.29), <.0001
= No SGLT-2i Therapy Q‘ @g bAlc (%) >8.0 E
== = SGLT-2i Therapy @ g
Early Exposure Period Follow-up Period Q} Q\ ‘—.—:—' L 0.86 ( 0.65-1.15),0.32
( ) \ _____________ e s e s s et e e i 4 3 I P DAL
0) 2 years exposure | —  1.19(1.14-1.24),<.0001
'

Otolyear [ mm o e = = = o = = = = - > @ HbAlc (%) 7.1-8.0
ol

———— m m m e m - = — > O . —— 0.92(0.71-1.19),0.51
@ N Q\Q H p: 0,003 —
Dto2years [ m e — — — — - > §?‘ O&\ HbALc (%) >8.0 ' Sy 1.29(1.22-1.36), <0001
o e R :
>?~ (\Q) : 0.78(0.58-1.06),0.11
S 0 e ol
.2 \6 HbALc (%) 7.1-8.0 3years exposure O —  1.20(1.15-1.26), <0001
i - ———————————— ol %) '
e\(b' AA — . 1.09(0.83-1.44),0.54
LN LI I B T et N . E Piode
0 1 ) 3 a 5 > \q 1c (%) >8.0 : - 1.34( 1.26-1.43), <0001
> @ '
o Q @A i ! 1.12(0.82-1.52),0.48
Diagnosis Years %) ~\C) i -

A(b' Qé Ref. HbA1c (%) <7.0 0.5 1 15 2 2.5

Lancet Reg Health — Europe 2023



. -

SGLT2i legacy effect: CKD e mortalig@\fv

4

Post-Trial Use of Open-Label SGLT2 Inhibitors
100

80-

ORIGINAL ARTICLE

60

Long-Term Effects of Empagliflozin in
Patients with Chronic Kidney Disease

The EMPA-KIDNEY Collaborative Group*

40

v 3
i .
0 N

Placebo

Percentage of Patients

Allineamento uso SGLT2i

B Combined Active- and Post-Trial Periods, According to Q QO

Subgroup Empagliflozin Placebo aghﬂozm
percent
Active trial \>C)
Yr1 @ 105/3304 (3.2)
Yr2 886(0' <3 194/3163 (6.1)
Yr=3 4 133/1543 (3.6)
All active-trial period > 0 KQ 2 432/3304 (13.1)
Post trial N )
(A
Yrl QQ . C)GO 37 125/2184 (5.7)
Yr2 Q\ &\ 45 42 258/2029 (12.7)
Yr3 (median, 0.8Q)) 45 42 50/1032 (4.8)
All post-trial peng 43 40 4332184 (19.8)
All active- a@ast -trial period 71 16 865/3304 (26.2)

S

Use of SGLT2 |nhlbl@~ &\q"mary Outcome

e of Patients

Placebo

no. of events/total no. (%)

1443305 (4.4)
271/3129 (8.7)
143/1501 (3.5)
558/3305 (16.9)

148/2073 (7.1)
258/1899 (13.6)
37/912 (4.1)
443/2073 (21.4)
1001/3305 (30.3)

6\'&\

o
CKD Progressq@or\ th from Cardiovascular Causes

lOO—J, Median \{Q'Lé\é\uo post-trial follow-up
N
\ N\Qverlap of active- and
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& 3 6 -
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Hazard ratio, 0.79
10 (95% Cl, 0.72-0.87)
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T 1
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Empagliflozin Better ~ Placebo Better



ADA - EASD raccomandazioni = Treat to bengfft and target

+ASCVD!

Defined differently across
CVOTs but all included
individuals with established
CVD (e.q. MI, stroke, any
revascularisation procedure).
Variably included: conditions
such as transient ischaemic
attack, unstable angina,
amputation, symptomatic

+Indicators of high risk

While definitions vary, most
comprise = 55 years of age
with two or more additional
risk factors (including obesity,
hypertension, smoking
dyslipidaemia or albuminuria)

+HF

Current or prior
symptoms
of HF with

documented

HFrEF or HFpEF

+CKD
eGFR < 60 ml/min per 1.73 m? OR
albuminuria (ACR 2 3.0 mg/mmol
(30mg/g)). These measurements
may vary over time; thus, a repeat
measure is required to document CKD

+CKD (on maximally Soievated Case

or asymptomalic coronary of ACZu:'nB)
artery disease. N
SBLTZi
with proven &\hﬂth evidence of
HF benefit ucignEdl progression
+ASCYD/Indicators of High Risk e A ”{npm e
population ‘f“ 20 n per 1.73 m’; once i‘nliligule:'l
GLP-1 RA" with proven SBLT2i¢ with proven O di:;:::‘;:‘gi:;ﬂ:‘gllti::ﬂﬂ
CVD benefit CVD benefit (25)
N A\T---=--R--=-=-==
§50 X7 GLP-1 RAwith proven CVD eneit
Q| S6LT2i not tolerated or contraindicated
If HbA,, above target &Q )
Q\‘b If HbA,_ above target,for patients
. 115, consider .
« For patients on a GLP-1 RA consider adding SGLTi with \\C’ on 36 EL;_T‘S:::::E“::;T"““ 3
proven CVD benefit or vice versa
- nuﬂ
oQ v

(%
If ai} cardiorenal risk reduction or glycaemic lowering needed

USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT 0%&%&? DIABETES

hual: AXiw~ement and Maintenance of Glycaemic and Weight Management Goals

O >\\

G %mc Management: Choose
proaches that provide the

@v

/)

efficacy to achieve goals:
Metformin OR Agent(s) including
COMBINATION therapy that provide
adequate EFFICACY to achieve
and maintain treatment goals
Consider avoidance of hypoglycaemia a
priority in high-risk individuals

In general, higher efficacy approaches
have greater likelihood of achieving
glycaemic goals
Efficacy for glucose lowering
Very High:

Dulaglutide (high dose),
Semaglutide, Tirzepatide

Insulin

Combination Oral, Combination
Injectable (GLP-1 RA/Insulin)

S6LT2i, Sulfonylurea, T2D

Intermediate:
DPP-&i

Achievement and Maintenance of
Weight Management Goals:

[ Set individualised weight management goals ]

General lifestyle advice: Intensive evidence-
medical nutrition based structured

therapyfeating patterns/ weight management
physical activity programme

Consider medication
for weight loss

Consider metabolic
surgery

When choosing glucose-lowering therapies:
Consider regimen with high-ta-very-high dual

glucose and weight efficacy

GLP-1 RA (not listed above), Metformin,

l

Efficacy for weight loss
Very High:
Semaglutide, Tirzepatide
High:
Dulaglutide, Liraglutide
Intermediate:
GLP-1RA (not listed above), SGLT2i

Neutral:
DPP-4i, Metformin

¥

—

If HbA, above target




Raccomandazioni EASD/ADA Treat-to-Benefit andff’o -target (2018)
covering any stage of T2D dlsga%e

NI

O
Q2N

nappropri

A first- Im@%’*@(ﬁnent not including metformin OR

Domain 1 — Metformin use as first line
any other g@%l%gs?étlon of treatment not including metformin
Q.

C)
. . - . Lack of treat@\t @ensmcatlon when HbAlc was above personalized target for
Domain 2 — Treatment intensification
= <2~ Q two consecutive visits
QP

R\

Domain 3 — Second line treatments Q}OQ’\(\‘%SE of sulfonylureas or insulin as second-line treatments
@?‘ QO

Inappropriate use of Insulin
C)v oQ

Domain 4 — Insulin use
AQ@ (e.g., initiation before GLP1-RAs or with bolus regimen before basal)

Domain 5 — Use of cardioprotective drugs

Lack of cardio-protective treatments in patients with high cardiovascular risk
[evaluated from 2015] P P g

Domain 6 — Use of weight ben<tiiciei-neutral Use of weight-increasing drugs (SU or insulin) in obese subjects (BMI>30 kg/m?2)
drugs prior to weight-neutral or weight-decreasing drugs (metf., GLP1-RAs, SGLT2i, DPP4i)



Studio osservazionale sul trattamento secondo le (@%comandazmnl
globali ADA/EASD 0{50®
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Visit/ \’0 6\
index date yjsjt Visit Visit Visit  Visit w@@\/lsn Visit  Visit
| l l l l I l l éF l l l I l
I I I I | | | | N i i 1 | —
2008 MACE d\\'ﬁm Death 2018
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 RWS: Patients routinely followed at diabetes C|I%$'50f‘bhe University Hospital of Padua 2008-2018
 Linked with clinical/administrative databasee@ dféath certificates and hospital discharge codes

* ADA/EASD appropriate domains evalu afeach visit 2 Patients were considered with ITP if at
least one domain showed a dewatl%y gwdelmes recommendation

@& 5419 T2D patients
> 37,988 persqgh Jears of follow-up — Visits per patient: 12 (6-18)
> 1325 MAC@M\lﬂ subjects (20.6%), Incidence Rate 31.0/1000 p-y
09\> 917 deaths, mortality rate 24.1/1000 p-y

R
Morieri et al. Cardiovascular Diabetology 2022
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Approccio treat-to-benefit and target > migliora mortalita e CVD
Q
ﬁ‘\(b
Account for confounding factors (e.g. confounding by indication an{td\g\%’{&y-user biases):
Cox proportional hazard models with time-dependent co-variates and @(é@rginal structural models.

-ﬁ\@

> .
P4
. . . . o ’\(b
MACE risk according to cumulative time on @%R/Idﬁalitv risk according to cumulative time on
« Y : - .
treat to benefit” approach vs Inappropriate N o %reat to benefit” approach vs Inappropriate
@ &
SIS
QO @)

: o ’\% :
Unadjusted —a— : 0.45 (0.38-0.52) p=<.0001 \Q Unadjusted —a— :  0.55 (0.45-0.66) p=<.0001

. L L :

: N :
Model 1 —— :  0.53(0.45-0.62) p={@~ é,\Q Model 1 —— ©  0.57 (0.47-0.69) p=<.0001

: N\
Model 2 - . 0.54 [[].45-0.55)@1@? Model 2 —— : 055 (0.44-0.68) p=<.0001

: Gl s

1 e) :
Model 3 b - . _ 0.55 [D.A’@%ﬁg&&'ﬁﬂﬂﬂl Model 3 —a— ' 0.56 (0.45'0.70) p=<.0001

: \/0 Ké\ I 1 I | I 1 .

0'4 nla nlﬁ ﬂl'r nlsnls h & © 04 05 06 0.7 0809 1

' e rocas ,1n o o Hazard Ratio (95% C.l.)
Hazard Ratio (95% C.1.) Ké\ @
> W
Q¢
@Q &

Model 1: age, sex, study-entry year, diabetes duraticqumgcvarying covariates: prior CVD, kidney disease, macrovascular and microvascular disease.

Model 2: Model 1 + time-varying variables: line Q@ eatﬁ?ents, BMI, HbA Ic, non-diabetic medications (antiplatelet, statins, other lipid lowering treatments, ACEis or ARBs, calcium
channel blockers, beta-blockers, diuretics, oral &coagulants).

Model 3: Model 2 + history of cancer, COP! stemic inflammatory disease, hepatic steatosis + socioeconomic factors,

Morieri et al. Cardiovascular Diabetology 2023
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Legacy effect glicemico E ngﬁZﬂ?%ttorlale
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Treat to benefit ﬁgﬂ to target
\(</Q~@o)
The sooner the be# ?@‘ the longer the better
@?‘ &\q
S
Early and sustained mtbem@ntlon the sooner, the longer, the better
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'eccessivo aumento di rischio cardiovascolare Iegatcgal diabete e

molto pil ampio nei pazienti piu glovanclﬁfoovam

N
B Excess Acute Myocardial Infarction in Relation to Range of 003 \\(0
Risk-Factor Control Hazard Ratio (95% Cl) . 00 65\(0
Control | (&\ >
i NS %)
=80 yr % Reference ~ @
265 to <80 yr <& Reference . é\- \\(b
=55 to <65 yr Reference O ,\(b
<55 yr : Reference ®) 6\
No risk factors ! %
o<y 030 10.69-0.9% mpﬁttza deI diabete sul rischio CV e tanto
255 to <65 yr : 0.93 (0.73-1.13)
LSSy | 031 (062-135) ngagg%re quanto piu il soggetto é giovane
280 yr e 1.05 (0.93-1.19) O7 W\
265 to <80 yr & 1.05 (0.97-1.14) < 6
255 to <65 yr : 1.14 (1.04-1.25) QB
<55 yr | 1.46 (1.26-1.69) \<<, Q,
2 Risk factors . Q~
265 1o <80 ' % li 130130 QO >
2 0< r H : 39-1. s
255 to <65 yr : 1.54 §1.44—1.65; 0O ,&Q’ - Quando aglre?
; F;SE r ; 2.08 (1.90_2.27@ Q
ISK 1actors |
=80 yr R 1.78 (1.60-Q K\Q’ PRESTO.’
265 to <80 yr : ' 2.11 ( _ )
55105 | 216 @ga Non aspettare le complicanze o 'aumento
4 Risk factors : . . o
i — o2 (1;}5’3 o del rischio assoluto a breve termine per
222 to <65 yr ’(} dﬁ&@oz = 66) . t e o
<55 yr | 4.01-5.18)
— e ! ' R ( intervenire:

=80 yr
265 to <80 yr
=55 to <65 yr
<55yr

Rawshani A et al. NEJM379:633; 2018

| %Q 3.19 (1.23-8.28)
' Q7 460 (3.37-6.29)
é 4.84 (3.78-6.21)

X\A’O Q &—p— 7.69 (5.02-11.77)

|
I NY T T TTTTITT
1 322 34 6 810

* Cohort study in 271174 pts with T2DM (Swedish Natinal Diabetes Register)



Real world study on treat to benefit approg:e\?\ and CVvD
Q\’b

\\fo
» Current ADA/EASD treatment algorithms are @@y’partlally evidence-
based %00%\’?}\(0

* Based on CVOT and real-world studlgy“ﬁoé’used on limited
comparison of glucose-lowering mebgiééatlon (1 vs 1 or by classes)

* These studies did not evaluatgzi‘héoverall/global treatment in

®

patients Qbo@@

 Are the overall EASD/AQA @eatment recommendations associated with
redl.geed rlsk of MACE and mortality ?

Morieri et al. Cardiovascular Diabetology 2023



Treat-to-benefit approach improved long-term cardiovastular outcomes
under routine care &)é@

.
ﬁ\

N\ N
Account for confounding factors (e.g. confounding by indication andﬁa{ﬂiy-user biases):
Cox proportional hazard models with time-dependent co-variates and q n@rgmal structural models.

¥

c}"’ fz>\®
MACE risk according to each visit “treat to benefit” a@y risk according to each-visit “treat to benefit”
approach vs Inappropriate ,0\(0 Q)(b approach vs Inappropriate
K
\) Q
: 6 © :
Unadjusted — : 0.61 (0.54-0.70) p=<.0001 @ @nadjusted —— 0.69 (0.60-0.81) p=<.0001
Model 1 —— 0.75 (0.66-0.86) p=<. 0001 <</ \Qv Model 1 —a— 0.76 (0.65-0.89) p=0.0007
Model 2 ——— 0.78 (0.67-0.90) p=0. @ \Q’ Model 2 —a—— 0.74 (0.62-0.88) p=0.0006
: B \9 :
Model 3 —— 0.78 (0.68-0. 91@ 0. @ Model 3 — 0.74 (0.62-0.88) p=0.0006
T T LI — : Ov :
0 I I I I I
05 06 07 08 09 1 05 06 07 08 09 1
Hazard Ratio (95% C.1.) 6(‘} 4?’ Hazard Ratio (95% C.L.)
® @
O &
Q(b 2
Model 1: age, sex, study-entry year, diabetes duration @ne&-iécr)ying covariates: prior CVD, kidney disease, macrovascular and microvascular disease.

Model 2: Model 1 + time-varying variables: line of, t@t@s, BMI, HbAIc, non-diabetic medications (antiplatelet, statins, other lipid lowering treatments, ACEis or ARBs, calcium
channel blockers, beta-blockers, diuretics, oral anﬁk’oagul nts).
Model 3: Model 2 + history of cancer, COPD @temic inflammatory disease, hepatic steatosis + socioeconomic factors,

Q\‘b

Morieri et al. Cardiovascular Diabetology 2023



Conclusioni N

Legacy effect: glicemico e multlfatga?@f’
’b\\' ’b@
0\6 \\

Benefici Legacy effect: = vantaggi duraturi di un “intervento Q@&oe}?’ vs “intervento tardivo”

@
Intervento precoce sul controllo glicemico possono porta@acyéntaggi “life-long”
6\
Oltre al controllo glicemico I'effetto, il legacy effecf((g"pgg’ente per interventi multifattoriali
&
O
Legacy effect per riduzione del colesterolo Ll@j,@d%@lower the better! The sooner the better!
S
Legacy effect per controllo pressorio: vﬁ%g&o svanisce piu rapidamente
S
Mancano evidenze dirette per Ie@y e\?fect dei farmaci cardionefroprotettivi 2 le evidenze gia sono tali per
cui € raccomandato come da k@izhlqéuso precoce nella storia di malattia per ridurre le complicanze cardio-

@
renali Q&Q &\C’@
>
-
- Agire presto per Iacﬁ}e 8n2|one cardio-renale con approccio precoce treat to benefit and target!

Q\Q’Q



LDL-c as a causal risk factor for CHD

.\(b’

G2
log-linear relationship with CHD risk redction
<0
S
NS
& ®
N\
0% @ﬁ\(b@@g 1 mmol/l LDLc
P D o reduction
i
Mendelian randomizatjoR’studi®s
median follow-up: 5@@5@@ decreases CVD RR by
(N =194,427) .
o | R 6\3@{\“@& = 22%in 5 years
0 B LotR (rs200238879) .
2 & 52 = 32% in 12 years
S . .
3 T = 52% in 50 years
=R . Qﬁ prospective cohort studies
= 9, Q)GJ\ median follow-up: 12 years
s | e - 403,
g \O ”Q®’ (N = 403,501)
T sow% T ?9~ . @
= ?Sy eo&l 22% reduction in
g 1 Q i . .
e \90 \‘\9.; =, - relative risk:
E ‘ ERiS @ T :\SCO"r—LI‘n
& s0% @&0\ ¥y m 1 mmol/I for 5 yrs
— BN @ s N O,m-% e o randomized controlled trials .
20% T e ’(b@ & el o ALLANCE median follow-up: 5 years 0.62 mmOI/I in 12 yrs
e vos QY iy - (N = 196,552) .
10% sl G 0.35 mmol/l in 52 years
LE MGCR 2 SEARC ‘ALLHAT\:iTA® né Bl -urora
o T T RN X T T T T T T 1
oo 02 0.4 O@.s 0s 10 1.2 14 16 18 20
. (o.Q Magnitude of exposure to lower LDL-C (mmol/L)
O\

European Heart J. 2017 EAS consensus



DCCT/EDIC — 30 years FUP %

Years Since Entry

674

g
3
a

Diabetes Care 2016



Mediation DCCT/EDIC

‘Q

Q\
S
@ >
oy
Tmlez—Hnmlmmmhmmeeﬁmﬂm-Wcmuﬁ@nt k of CVD and of the effect of the
treatment group after adjustment for the time-dependent covariate \\

%O 6\ Treatment group adjusted for specific

Effect of time-dependent Em'arl@ (0 time-dependent covariate®

Time-dependent covariate HR (95% CI) @u‘aﬁ;@@ HR (95% CI) P value
MNone — 066 c,&\ 0.70 {0.52, 0.93) 0.0151
Sustaimed microalbuminuria (yes vs. noj# 2.28 |1.67, 3.11) @ 6\: 00 0.78 {0.58, 1.05) 0.10338
Macroalbuminuria (yes vs. no)§ 2.22 |1.46, 3. 33%@ 0.0002 0.75 {0.56, 1.01) 0.0554
Kidney failure [yes vs. no)1 4.84 (1.93, 1}. 0.0008 0.71 {0.53, 0.95) 0.0199
Mean HbA;, during DCCT/EDICHE @\

Per 10% increase 1 35 1{? <2 0.0001 1.00{0.72, 1.39) 0.9843

Per 10% decrease

*Each of the above five models was also adjusted e- mmring DLCCT baseline characteristics: Hb&;, value, age, cholesterol level, and smoking

status. F5ustained microalbuminuria was defin ory of microalbuminuria (AER =30 mg/24 h) on at least two consecutive visits, or ESRD
[dialysis or transplant). &Macroalbuminu na by a history of albuminuria (AER =300 mg/24 h) or ESRD. fEidney failure was defined
by a history of eGFR <<15 mL/min/1.73 m® ThE wigighted mean HbAi: up to the time of each CVD event was caloulated as the weighted
mean of the gquarterly values during DC phe annual values during EDNE, weighted respectively by X and 1 to reflect the interval between
values during the DCCT and EDIC. Th n Hl:ull.i; walue was used so that the HR per c-fold change in risk is £3.17155, where 3.17155 is the
estimated regression coefficient; a ccg\ 5|:|-nn|:|5 to a 10% increase in the mean ghycosylated hemoglobin value, and a c of 0.9 to a 10% dearease.
\
foQ ‘&
R\ Q@
QO
Q\‘b

Diabetes Care 2016



DCCT $°

@ Studio originale (fase attiva)

Risultati: significativa riduzione delle complicanze microvascolari (er@(l‘?o,g%?\tla nefropatia e neuropatia).

Riferimento: @
The Diabetes Control and Complications Trial Research Group. 6\\"%(}\
"The effect of intensive treatment of diabetes on the deve{apnm\nt and progression of long-term complications in

insulin-dependent diabetes mellitus." QB((’Q‘\Q’Q
NEJM. 1993;329(14):977-86. RS BN
DOI: 10.1056/NEJM199309303291401 @O ‘Qq}e'
N\
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Follow-up (EDIC) e Legacy Effect \ @
Epidemiology of Diabetes Interventions and Complications (EDIC), 199%—@g|
Dopo la fase attiva, HbAlc si riallinea tra i due gruppi. \@ >
Nonostante cid, a 10-20 anni di follow-up: (‘Z@@

E4 Persistono benefici cardiovascolari nel gruppo mter@'v%q}\

Mortalita ridotta e meno complicanze mlcrovasc\ottarl S

- Primo esempio di metabolic memory o Iegac& q@
Riferimento: @
Nathan DM, Cleary PA, et al. N
"Intensive diabetes treatment and cardlovaigvﬁ' Sq&sease in patients with type 1 diabetes."
NEJM. 2005;353(25):2643-53. Ov
DOI: 10.1056/NEJM0a052187 O

6’0 AQ
0 Q,\
& &
@Q .o
Q\ &&\0
>
N
&
Q



Glucose control and cardiovascular preventlcg@ in T2D...
a complicated story A{b@

R
2 &
q,@iucm
l R
> 66\
» concomitant treatment of . teahmntﬁfhr(}\(b s
other CV risk factors (?) :wmngnpa@
= \
= use of «imperfects glumsgb%’e&@g drugs |
potentially | = increased mde ¢HtI-A1c
CViiskor | = nduﬂmmw@a@?’ i
) I
" occurrengy) d{gh%rug interactions :
) \C)v o° ' providing benefit
\/ 2 i
2 .
@ o L e | Reductionin CVD
Q’Z§® © ? imiting benefit and mortality
£
DR
&
S

F. Giorgino Ann N Y Acad Sci. 2013



Effect on CVD by diabetes status for lower Iam’-c levels

0‘:0
. R
Major':fascEJIar event Events (%) @,
and prior diabetes Treatment Control RR (CI) (0' ('\\
Major coronary event \\(0‘ 6\
Diabetes 776 (83%) 079 (10-5%) i 7‘&
Mo diabetes 2561 (7-2%) 3441 (9-6%) H
Any major coronary event 3337 (7-4%) 4420 (9-8%) o ()\ 0@&7 -0-80)
Test for heterogeneity within subgroup: y°,=0-1; p=0-8 I %( %
Coronary revascularisation (b\'\(b (b'
Diabetes 401 (5-2%) 627 (67%) , ) —H ! 075(0-64-0-88)
Mo diabetes 2129 (6-0%) 2807 (7-9% fl 076 (072-0-81)
Any coronary revascularisation 2620 (5-8%) 3434 @6} C} 0-76 (0-73-0-80)
Test for heterogeneity within subgroup: ¥ =0-1; p=0-8 < 6\
Stroke \ (b ,
Diabetes 407 (44 :e} 4% . 079 (0-67-0.03)
No diabetes 933 (27@ §5 (3-2%) . 0-84(0.76-0-93)
Any stroke 1340 (9%) \Q) 1617 (3-7%) {5}- 0-83(0-77-0-88)

Test for heterogeneity within subgroup: \ 'p-

Major vascular event §?~ &\Q

Diabetes 5 6%) 1782 (19-2%) 070 (0-72-0-86)

No diabetes ?b(')v Qsag 13.7%) 6212 (17-4%) - 0-79 (0-76-0-82)
@

Any majorvascular 6354 (14-1%) 7994 (17-8%) 0-79(0-77-0-81)

Test for heterogenb% hln roup ¥,=0-0;p=09

26 05 1.0 15
<> f§‘(95@ Treatment better Control better

K \Qv
1 mmol/l (38.7 mg@q)ém c reduction decrease by =22% the relative risk of CVD events in 5 years
both in patients with and without diabetes

O\Q’Q

Cholesterol Treatment Trialists’ (CTT) Collaborators, Lancet 2008



Effect on MACE by type 1 or 2 dialg)gf%é

e
O
N
& @
N ‘\b
Events (%) A &\.(b @GJ Test for heterogenity
Groups Treatment Control . e\.@ ‘\\Q} RR (CI) ortrend
O X9
Type of diabetes: @O %\6\
Type 1 diabetes 147 (20-5%) 196 (26-2%) \\(O—QI— 079 (0-62-1.01) X' =00;p=10
Type 2 diabetes 1318 (15-2%) 1586 (18-5%p> Q@ 079 (0.72-0-87)
S RN | |
&~ &
N . 6\ | | | |
Global test for heterogeneity within subtotals: y°, =13-9: p=0-4 \Q 0.5 1.0 1.C
—- RR(99%CI) \<<g~ \Qg?reatment better Control better
o
Z
\O ‘\Q®\
&S

g\
1 mmol/l LDL-c reduction de&;?%e?s by = 22% the CVD events relative risk (in 5 years)

O .
\) O

N
SBeth in type 1 and type 2 diabetes

xO SN

Cholesterol Treatment Trialists’ (CTT) Collaborators, Lancet 2008
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