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Global trends in obesity

Extremely common
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The worldwide epidemiology of type 2 diabetes
mellitus—present and future perspectives

Lei Chen, Dianna J. Magiliano and Paul Z. Zimmet
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Diabetes Obes Metab. 2020 Sep:22(9)

Heart failure and chronic kidney disease manifestation and @
mortality risk associations in type 2 diabetes: A large 6\0 ,b’\\
multinational cohort study >
Q}\fo b\
England, Germany, Japan, the Netherlands, Norway and Sweden ,@*&.\\Q}
Development of first CVRD manifestation in patients with T2D (18‘@)91’1 @ﬁ”arge multinational cohort study
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STAGES OF CARDIOVASCULAR-KIDNEY-M E:!;A%\mlc SYNDROME
Nonmetabolic ) &\(b\'\ 2

etiologies of

/ hypertension
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M) SYNDROME:
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Low cardiac output

Chronic hypoperfusion
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Subclinical inflammatigit®
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Neurohormonal ahn@ma]g\é

Increased venous pressure Endothelial dysfup@tiogd™
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) *{0’ )
Cardiac remodelin . é,\(b (&\(b Tubulo-interstitial fibrosis
. g . CJ\ s\\' Glomerulosclerosis
Ventricular dysfunction %O K\ : L
Heart failure (29) eGFR decline/albuminuria
SNS and RAAS (%@a jyestress
overactivation A8
R4
Q
¢
Hemodinamic Inflammation
changes - :
é@%rbidiﬁes:
rtension
Qlype
éo O Dyslipidemia
Atherosclerosis &v %) Obesity E"duthe!ial Prosressive CKD
Ventricular hypertrophy Gluc X ty ' \ dysfunction ESK%
Myocardial fibrosis and ischemia O \6
SR
@ o
@ @
Anemia Q(b QAQ Na* & H,0 retention
Uremic t@% s {\0 Hypertension
Ca?t/ &%n@malities RAAS overactivation

Ua%&ar gd tissue calcifications

O
Sa

Inflammatory cytokines

Marassi and Fadini Cardiovascular Diabetology (2023) 22:195
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Intensified multifactorial intervention in . (boe) THE LANCET
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SUMMARY OF GUIDELINES IN T2DM
\
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Summary of benefits elucidated in diabetes CVOTs in the cardiorevial-metabolic axis
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enal impairment \

3P!4P-MACEUAII GLDs improved
« Empagliflozin HbA1c levels _J & All SGLT2 inhibitors, except
« Liraglutide 0 \\Q? o2 sotagliflozin*
« Semaglutide \,0’046@ * Dulaglutide
SGLT2 : glbllghi]tl,f.’: mmmm  Other metaboli@%ﬁs were All SGLTZ |nh|b|tqr§,
inhibitors and Sgt:glﬁléz?n* also recor Y&éﬁﬁw CVOTs, except sotagliflozin
GLP-1 RAs " = such as reluCHPns in weight « All GLP-1 RAs
\ . Efpeglenattde/ \\@\09 / \ /

EASD, KDIGO and ERA-EDTA
guidelines recommend

EASD, ADA, ACC and ESC =ASD guidelines recommend
guidelines recommend GLP- GLP-1 RAs & SGLT2i with a
1 RAs & SGLT2i in T2D with > proven benefit for weight

CVvD control in patients with T2D

SGLT2i in patients with T2D
and CKD if eGFR adequate

EASD, ADA and ESC EASD guidelines recommend

guidelines recommer:i GLP-1 RAs, SGLTZ2i, DPP-4i
SGLTZ2ij to prevent HF risk in or TZDs to minimise
patients with 720 hypoglycaemia risk

Davies et al. Cardiovascular Diabetology ~ (2022) 21:144



Empagliflozin in Heart Failure

Diuretic and Cardiorenal Effects
Matthew Griffin, MD*

Circulation. 2020;142:1028-1039. DUK&Q '161/CIRCULATIONAHA. 120.045691

St@ Design

stlJ{bt was a randomized, double-blind, placebo-controlled

Veena S. Rao, PhD* Q
. i tud ti f treat t with either 10
Juan Ivey-Miranda, MD A Change in Blood Volume B Change in Plasma Volum@ er study consisting of treatment with efther 10 mg
at 14 Days agliflozin or matched placebo daily for 14 days followed by
Day 1 at 14 Days rg\ @\a 2-week washout period and crossover to 14 days of treatment
A Monotherapy Post-Loop Diuretic — (b
—~ 200- . p=0.035 - 2001 N
A 5 e e
§ . __E_, o Characteristic Cohort (n=20)
g o & Age,y 6012
— Empagifiogin 2 § 0- E Female sex, n (%) 5(25)
- 3 g Body mass index, kg/m? 3747
Hour 0 Hour 1.5 Hour 3.0 Hour 4.5 Hour 6.0 > m Race, n (%)
. Day 14 'g -200- £ '20$.® Black 8 (40)
i Monotherapy g Post-Loop Diuretic _O % %é N NYHA functional classification, n (%)
5 TS .\Q 3 6(30)
2 10 ° <1 .400- ?§®-@ . 4 00
% 4 T \Q ! ! Heart rate, bpm 7412
“os ) Empa PIaCE@O &\q Empa PIBCEbO Systolic blood pressure, mmHg 126+18
e A é B Left ventricular ejection fraction, % 429150
Hourd  Hour15 Hour 3.0 Hour45  Hour 6.0 Ch in '@%ht Change in Total Body Water HFIEF, n (%)* 9 (45)
6.0- . ( ays after 14 days
A=1T% 2'6 A& j" 2-
\(b p=0.005 o P =0.0m
1<@ 8 1
o ®
g =) = L - - : S
: 2" or neurohormonal activation. This seemingly ideal diuretic
R > 8 -1 profile may offer significant advantages in the manage-
N & - : : :
oé\\ @ - £ ment of volume status in patients with HF and may rep-
- e — {bQ , = resent an important mechanism underlying the superior
—— " Q Empa  Placebo Empa  Placebo long-term HF outcomes observed with these agents.



Clin J Am Soc Nephrol 2012 Dec 7 7(12) 19381946 PMCID- PMC3513744 N0
Published online 2012 Sep 27. doi- 10.2215/CJN 03500412 PMID: 23024164 Re I @t?() N bEtwee N C KD
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.. . . . . . 0 d H fI H
Association between Albuminuria, Kidney Function, and Inflammatory Biomarker ,\Q\ S ana intiam matlo N
Profile in CKD in CRIC 2> Ry

NI\
Jayanta Gupta,” Nandita Mitra,” Peter A. Kanetsky,” Joe Devaney,T Maria R. Wing,T Muredach Reilly,” Vallabh O. Shah,* ’b’\'\(b %\é
Vaidyanathapura S. Balakrishnan § Nicolas J. Guzman,T Matthias Girndt," Brian G. Periera ¥ Harold |. Feldman,” .’0\ >
John W_Kusek T Marshall M. Joffe,” Dominic S.Raj BT and for the CRIC Study Investigators O\é}'\(g\
O

The CRIC study is a prospective observational cohort study of 3939 participants with estq,g@sl &
CKD. The organization, design, and methods of the CRIC study have been previously rep&\‘te-{z[ﬁ).
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100% O " . . .-
j ﬂ?ﬁg&on An inverse association between the
80% 17 400 . inflammation score and eGFR was seen
60w 4 (P<0.001). Biomarkers of inflammation
o ! 3 . . .
e X were inversely associated with
L measures of kidney function”
20% +~ 0
116 el K2
il 144 157 o
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This study measured the plasma levels &@ L-1 receptor antagonist (IL-1RA), IL-6, TNF-a, TGF-
B, high-sensitivity C-reactive protein Qfs\-CRP}, fibrinogen, and serum albumin in 3939 participants
enrolled in the Chronic Renal Insu@ency Cohort study between June 2003 and September 2008.



Neutrophil Elastase Inhibitors and Chronic Kidney Disease Risk faqtt?rs effects in CKD

Elsa Bronze-da-Rocha, Alice Santos-Silva

. . (b
Int. J. Biol. Sci. 2018, Vol. 14 6\0\
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renal damage

1.0 éi?D the release of ROS and proteases, leads to

\(Z’ @%datlve stress and renal cell damage,
oQ’ bgocontrlbutmg to endothelial dysfunction and to
inflammation that will be further enhanced by
the release of pro-inflammatory cytokines.
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neutrophil activation
- These changes favor worsening of renal damage

&y and the development of fibrotic alterations.
{l pmtrea?&fea\éf Anemia, resulting from the reduced production of
,fo@\% erythropoietin by the injured kidneys, leads to

[I oxidative stress

hypoxia, favoring inflammation.
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ANGLOSAXONS MODE:.

Diabetic nephropathy: an observational study on
patients attending a joint diabetes renal clinic. @ 6\ \fb-

B S Liew, C Perry, J M Boulton-Jones, K Simpson, K Paterson
o
NN
NP

A combined diabetes r%@mi 4 \ves risk factor

management and progression al disease in a district

general hospital \é ’\\(b

Manish Patel BSaHons) Pt 2 [ %}ﬂ MD MRCP. Gerard A MciCry BSaHons) FRCPGLSE B
O

The joint diabetic-renal clinic in clinical practice: 10
years of data from a District General Hospital g g;?

MK, Jayapaul &, R. Messersmith, D.N. Bennett-Jones, PA. Mead, D.M. Large
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Influence of Referral to a Combined i 6('}
Diabetology and Nephrology Clinic on Renal 6\ High-risk diabetic nephropathy patients:

Functional Trends and Metabolic Parameters
in Adults With Diabetic Kidney Disease

‘Willigm B, Mgrgin MO BCH, MSc ® © ©, Tomds ® Griffin MB BCh, M5c = F,
Doy W Lopokn M8 BCh. PhD ¥, Bamian G Giffin MB BCh, DM °. John B Berguses PRD "
Timethy O firien MO, #hO ° *, Motthew O, Geiffin MB BCH, Obted ** 2 B

The outcome of evidence-based clinical
practice in an outpatient clinic

Helen Slade °, Sheila M, Willioms ®, Patrick . Manning °, Rebert ], Walker ® 9, &

A co-designed integrated kidngf&nd di@etes model of care
improves mortality, glycae@&or&&@and self-care

Edward Zimbudzi @ ">, Clement %@sﬁu ehasinl\a‘, Arul Earnest', Helena Teede'?, 0 v %
4,10

Tim Usherwood ™, Kevan R. Polks me' g ry Fulcher™, Martin Gallagher™”, Stephen Jan™'", i
Alan Cass™'!, Rowan Walker' Jagra Rusgell Mreg Johnson', Peter G. Kerr @ ** and
Sophia Zoungas'~™* .
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A co-designed integrated kidney and diabetes model of care
improves mortality, glycaemic control and self-care

Edward Zimbudzi ® “>*, Clement Lo">*, Sanjeeva Ranasinha', Arul Earnest', Helena Teede!?, % \\®
Tim Usherwood®’, Kevan R. Polkinghornel’z’é, Gregory Fulcher”®, Martin Gallagher4’9, Stephen ]anq’w, Q . 5@
Alan Cass™'", Rowan Walker'?, Grant Russell'*, Greg Johnson'?, Peter G. Kerr ® *° and @» é\

1,34

Sophia Zoungas

(2{}22) 3? 1472 1481

Hospitalization indicators Intervention Non-intervention of care for
Ba ckg ro (n = 196; person-years = 484) 7511; perscil- (95% CI) P-value abetes and
> tcomes
Frequency of admissions/partici- 0\,@' g \AQ
pant, n (%) 6 (}
1 56 (28.6) C)Q) 6\ 4222 (56.2) - - comes
R 2 40 (20.4) 1298 (17.3) - -
— >3 100 (51.0) QV” QO_, 1991 (26.5) - <0.00001 |,
Rate of hospital admission/100 % Q )
person-years (95% CI) \?\ n baseline)
All-cause admissions 166.3 (155.0-1 137.6 (135.6-139.6) 1.2 (1.13-1.30) <0.0001
Major coronary events” 3.3 (1. 89,5\&7 6.6 (6.13-7.01) 0.5 (0.29-0.82) 0.003 2.26
Heart failure 6.8 (4 Ev?h%\ N 8.2 (7.75-8.74) 0.8 (0.57-1.17) 0.285 )83 -to 3.69)
Ischaemic stroke -1.9 0.3 (0.23-0.44) 1.3 (0.15-4.89) 0.685 : :
) Hypertension 4&@70} 0.5 (0.43-0.68) 2.3 (0.81-5.21) 0.078 p <0.001
Diabete{ Dibetes events® ?" WO
Service Short-term complications 2@ 89-5.37) 3.0 (254-3.12) 1.2 (0.66-1.93) 0.522 1.3
Long-term complications (9.82-16.42) 5.6 (5.17-5.98) 2.3 (1.75-2.99) <0.0001 4.17 to 1.67)
Rate of death/100 person-years \(b' \ 5.6(3.7-8.1) 12,7 (12.1-13.4) 0.4 (0.29-0.64) <0.0001 p = 0.397
(95% CI) \U' @v
LOS, median (IQR) Q)Q QA
LOS for all admissions Q& \\0 2 (6-1) 4(9-1) = <0.0001
LOS for first admissiop&ﬁyhm 5.5 (14.5-1) 7 (14-3) = 0.004 0.23%
d “Major coronary events incl n\}dmiséﬁns due to cardiac death, non-fatal acute myocardial infarction and unstable angina requiring hospitalization. "These are defined in Supplementary
data, Table §1; ambulato! sensitive conditions included hypertension, diabetes short-term complications, diabetes long-term complications and uncontrolled diabetes.
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Variables Mean SD or
median [IQR] or

frequency (%) :
X
Age, years 68 + 12 izj ‘\é’{o?{&\{b
Male sex, % 75.8 15% %00 é\b\
0 (s
Years of Diabetes, year 17 + 10 12; (oq}\ Q@(b
(o) \ ‘4
0% @H\
) 6&3% 35-44 45-54 55-64 65-74 75-84
BMI, kg/m?2 84.3 +15.4 é\?jb @
& 5 .
Waist circumference, cm 106 £ 11 @?”éc;}?& % Comorbidity
%
\,?“. Qf&@ 30%
. O.& %
Fasting blood glucose, mg/dl 148 £ 51 § N
AY o 20%
Hbalc (mmol/mol) 57 +¥/ \o° 15%
10%
Total Cholesterol, mg/dL 16824 4%? - l . I l
LDL Cholesterol, mg/dL @9}}% 15 0% . .
HDL Cholesterol, mg/dL Q \\0%7 + 15 \QoQQ’ @Q ,&eﬁ’ V 35\" &b\"’ g\"} o%o"fo
. 1. \4 é Q~é W <<o° 0&7’ (\e'g\ ngb \\Q}
Trygliceridies, mg/dL = Q¥ 169+94 & & oF
Q ¢ 0@9 \%&Q/ (5"«0&

Ribichini et al, in press. Q\



I CONTROLLO GLUCOMETABOLICO

N
&
b\o\

Hbalc categories \%MI categories

&
R
35% 40% : m@

30% 35%

X
30
25% @960
3
%,
v 2
20% éé N7
Q

& S 20%
<

15%

15%

10%
10%

0% 0%

<48 48-53 71-75 >75 <25 25-29 30-34 35-40 >40

Ribichini et al, in press.



MALATTIA RENALE CRONICA
\
& |

Variables Mean SD or
median [IQR] or
frequency (%)
sCreat, mg/dL 1.5+0.8
eGFR, ml/min 51+ 23 -
G
uProt, mg/24h 675 [224-1740] e@“ & | !
Vol uProt categories
Years of CKD, years 5+5 \?~® \Q)% .
O\/. ’\Q(b 60%
K
PAS, mmHg 132+ 247 o 50%
‘:O\OQ 40%
PAD, mmHg 7§m_ é’& 30%
rf)@ @\’0 20%
o HE B
Q” N
&Q) . 0@ 0%
Q O
& Al A2 A3
NN
O

Q‘\’OQ Ribichini et al, in press.
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BIOPSIE RENALI

KIDNEY BIOPSIES &
O %
S N
O
A2 ON=27

Wl Diabetic Nephropathy

O IgA Nephropathy

O Other Glomerulonephritis
i Dual Nephropathy

&° &
X &
N
RO
Q@

Dual Nephropathy: Dia%gﬁg Nephropathy + other glomerular disease
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- - - . @
The Modern Spectrum of Renal Biopsy Findings in \rb C J AS N
- - - O \
Patients with Diabetes 6\ N e
, . . , , \\’0 2013 Oct;8(10):1718-24.
Shree G. Sharma,* Andrew S. Bomback,” Jai Radhakrishnan,” Leal C. Herlitz,” Michael B. Stokes,” Glen S. Markowitz,
and Vivette D. D’Agati® N (XQ é;\\'
Types of NDRD (n) NDRD Alone (n=220) DN Plus Nq@ n(‘—:%aj P Value®
Acute tubular necrosis (109) 38 (17.3) 3.%’0\/ <0.001
FSGS (69) 48 (21.8) N4 (189 0.02
Primary FSGS (6) 6(2.7) %O 0O0) 0.03
Secondary FSGS (63)° >
HTN related 19 (8.6) N 0’&0 (6.1) 0.35
HTN plus obesity related 16 (7.3) > <9 10(6.1) 0.65
Obesity related 4(18) §0 X \4‘3 1(0.6) 0.30
Other® _ . 3(1.4) 0\ 0 (0.0) 0.13
Hypertensive nephrosclerosis (70) 39 (17.7) 00 ‘\6 31 (18.9) 0.77
IgA nephropathy (35) 23 (10.5) Q, 6 12 (7.3) 0.29
Membranous GN (23) 18 (8 5 (3.0) 0.04
Pauci-immune crescentic GN (19) @Q 4(2.4) 0.05
Acute interstitial nephritis (18) \ 7 (4.3) 0.73
Amyloidosis (10) 0(0) 0.01
Myeloma cast nephropathy (10) v 2(1.2) 0.14
Acute postinfectious GN (6) "\ 3 (1.8) 0.72
Atheroembolic disease (5) O . 0.)5 D 9) 3 (1.8) 0.43
Others (10) " § -\ (2.3) 5 (3.0) 0.64
@
L

Among 620 patients with dm%g@%i@ﬁwose renal biopsy samples were analysed:

= 33% had diabetic nephrgb‘%{b alone, 27% had diabetic nephropathy plus a superimposed
nondiabetic renal discga?g@%nd 36% had nondiabetic renal disease alone.

N
= FSGS accounted f@%&% of the cases of nondiabetic renal disease and 13% of the cases of
diabetic nephr@p\athy plus nondiabetic renal disease.
(b.‘(
Q\




ANTIDIABETICI
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EPre H Postprimavisita & Ultimo follow up

Ribichini et al, in press.



JIONEFRO PROTEZIONE
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Q‘\’OQ Ribichini et al, in press.



Variables n. of patients First visit Last follow-up visit ful
mean £ 5D or
dian + [1OR] mean = S0 or median £ > 2
median £ or
[ICR] or freguency (%) \
frequency (%) . (b.o é
N
Body weight (kg) 155 813+154 824+145 20,001 @ @@
BMI (Kg/m?) 155 29,8+5,1 29,1+4,7 <0,001 7y \\’b
Waist circum ference (cm) 53 10611 104111 0,00%}Q) \(b
men 39 106+ 12 103+ 11 l}% \e}\
women 11 105+ 11 104 +12 .o rx%
NV (8
Systolic Blood Pressure (mmHg) 97 132+21 132+ 18 o> D{ﬁ
Diastolic Blood Pressure (mmHg) 97 76+ 11 751 9 {\,‘b <195
P\V ,-\‘
Fasting blood glucose (mg/dL) 150 152 +52 143 +4‘30Q) g 0,103
Hbalc (mmol/mol) 156 5713 56t @ 0,104
Total Cholesterol {mg/dL) 144 173 £49 éyb 0 Q) 0,003
HDL-cholesterol {mg/dL) 133 47t 186 % * l(@ 0,413
LDL-cholesterol {mg/dL) 133 100 + 38 ?~ 92% 0,009
Trygliceridies (mg/dL) 143 178 + 101 @ % 100 0,168
Uric Acid (mg/dL) 24 64+1,7 ; e A@.\S,ﬂ +1,4 0,021
Serum Creatinine (mg/dL) 169 15050 O 1607 0,029
eGFR (mg/ml/1.73 m®) - Overall 169 a1 %?“ 43+ 22 0,008
eGFR stages G1-G2 40 .@1?.60 75t 204 <0.001
eGFR stages G3a-G3b 115 5% @. 42+11,8 0.616
eGFR stages G4-G5 13 (b 22, @%.4 2339 0.660
Albuminuria {mg/L) 86 (06 x 8-437] 114 [28-320] 0,024
einuria (m -h) - Cwvera - X
Proteinuri 24-h) - Overall 94 (5\ [293-3084] 755 [335-2342] 0,014
irst quartile {34-224 m - .
irst quartile (34-224 24h 18(0 é 107 [85-199] 155 [116-278] 0.019
secand quartile {225-660 mg/24h) (%) 365 [270-485] 4838 [254-793] 0,012
NAEXE)
third quartile {675-1680 mg/24h) Q 27 &\ 1120 [900-1400] 760 [460-1100] 0,105
fourth quartile (1800 - 22060 mg/24h) A’O P 4158 [3039-6143] 3150 [1620-5495] <0,001
AN £ J
Total haemoglobin (mg/dL) 138 13,219 13,4+2,2 0,092
Natriemia (mmal/L) (O'Q 118 140+ 3 la0+ 4 0,915
erum potassium (mmo 410, O X0, A
5 tassi I/L \ 118 4,710,5 46+0,5 0,039

&

o

o

&quan follow-up: 24 months

Ribichini et al, in press.



Factors associated with Delta eGFR

Predictors

Multivariate

Beta

95% CI

p-Value

eGFR at baseline

-0,168

-0,254, -0,081

<0,001

Whole kidney GFR
{mL/min/1.73m3)

Marmal filtration
Phase 2

Hypaofiltration

Proteinuria 24-h
at baseline

-0,001

-0,001, 0.000

0,015

@-REDENCE"

with empaglifiozin

" EMPA-KIDNEY

The study of heart and kidney protection

Change from Baseline in Estimated GFR

Least-Squares Mean Change
(mlfmin/1.73 m32)

Baseline (ml/min/1.73 m?)
Canaglifiozin ~ Placebo %Q—l
56 56, -l
04 ! 0 &?‘ ;5 -3
_2_‘.:" {O ; 4
-1 =
j;"i/x_"‘“-%-‘.‘____ ? ° > :‘

s -4 %:“*—x\gaghﬁuzil@ K%\ !E _;
=10 = @ !5 4
-2 - gb\;b‘ 0o
-14 8 sz
16 \(a;c N i b
-18 *&@' K - ‘ u
-0 T T Q@ T Q'I. B

036 12 1 4 % 4 v
Mon bRan NZhion

Estimated GFR (ml/min/1.73 m?)

fference

Di
Placsbo  (85% Cl)

Empagliflozin

Total -216:0.08 -292:0.08 0.5 (0.54-0.96)
Long-Term -1.37:0.08 275008 1.37 (L16-1.59)

T T T T T
o2 & 12 18 24 0
Manths after First Dose of Empaglifiozin or Placeba

T
£

Ribichini et al, in press.



I RISE OF NOVEL ANTIDIABETIC DRUGS

. ELIK!‘L
{Imama’tldﬁl
4P-MACE

2013 2014 2015 201% 2017 2013 2019 2020 2021

EMPA-REG QUTCOME (&0 REWIND
(empaglifiozin) KN (dulaglutide)
3P-MACE SHSYAIN-G HARMONY OUTCOMES 3P-MACE AMPLITUDE-O

\ijectable (albiglutide)s (efpeglenatide)

CVOTs with Other CVOTs X by SFEMAGE 4P-MACE!
significant reduction @, {o :
in 3P-/4P-MACE* SRS

GLP-1 RA - (lirrquatide)
e . A-MACE

SGLTZ inhibitor

R
Q\(b Cardiovascular Diabetology ~ (2022) 21:144



ﬁ

DAPA-CKD Q EMPA-KIDNEY
Double-blind, Placebo-controlled, Double-blind, Placebo-controlled, SDoug}e blind, Placebo-controlled,
Multicenter RCT (N = 4.401) Multicenter RCT (N = 4.304) ‘.’§\® 6Q@Itlcenter parallel group RCT (N = 6.609)
X
o o 2210
Inclusion criteria Inclusion criteria \\} Inclusion criteria
T2 DM With and without T2 DM ’b With and without T2 DM
eGFR 30-90 ml/min and UACR 300-5000 mg/g eGFR 25-75 ml/min and UACR 200- %&J @9/g eGFR 20-45 ml/min or
(3\ @ eGFR 45-90 ml/min and UACR 200-5000 mg/g
Empagliflozin vs Placebo

=

e
Q?* &\}Iedlan follow-up 2.4y Median follow-up 2.0y
S &
Outcome: ESKD, doubling of sCr or death (3'(0 @}tcome: ESKD, sustained 50% eGFR decline Outcome: Progression of kidney disease or
from renal causes @Q(b e\\ or death from renal causes death from CV causes
O
QL O
HR 0.66 (Cl 0.53 to 0.81) .;@\(b QQ} HR 0.56 (Cl 0.45 to 0.88) HR 0.72 (C1 0.64 to 0.82)
2
% N Engl J Med 2020; 383:1436-1446 N EnglJ Med 2023; 388:117-127



Cardiovascular and kidney outcomes with

finerenone in patients with type 2 diabetes and \r&o @ ES C
chronic kidney disease: the FIDELITY pooled .\O 2\ European Heart Journal (2022) 43, 474484
analysis &) \<b~
Rajiv Agarwal © '*I, Gerasimos Filippatos’*', Bertram Pitt © *, Stefan D. Anker®, Q® ”\\,Q.
Peter Rossing © s.s' Amer joseph7, Peter Kolkhof @ ’, Christina Nowack’, ‘\% . b
Martin Gebel @ '°, Luis M. Ruilope © '"2'3 and George L. Bakris © '%; on behalf Q\ 6\
of the FIDELIO-DKD and FIGARO-DKD investigators* *\' @
. RN o\
<\
Outcome Finerenone (n=6519)  Placebo (n = 6507) OC} XY Hazard ratio (95% CI) P-value’
Alhumlnu_ria cate Number of Number of Number of Mumber of (o %\ “
(mg albumin/g cre paients patients with patients patients 003
with event  event per 100 with event  event p% 0 K@
(%) patient-years (%) pa%yea%
[ I'E' Composite cardiovascular outcome® 825 (12.7) 4.34 939 (14.4) éﬁv c}\‘ —— 0.86 (0.78-095) 0.0018
@
= ™ Death from cardiovascular causes 322 (4.9) 1.61 364 f5_5001 8\6 —— 0.88 (0.76-1.02) 0.092
O~
E‘J ol Non-fatal myocardial infarction 173 (2.7) 0.88 18%@%} (&9? —— 0.91 (0.74-1.12) 0.36
S
W™ E Non-fatal stroke 198 (3.0) 1.01 e na@qi.uz I 099 (0.82-1.21) 095
(5]
(14 g Hospitalization for heart failure 256 (3.9) 1.3 “?* 2 (X} 1.68 —— 0.78 (0.66-0.92) 0.0030
% E eGFR 257% composite kidney outcome*® 360 (5.5) 1.9 A \GE&'{ (7.1 2.55 —— 0.77 (0.67-0.88) 0.0002
S
Kidney failure 254 (3.9) ¢§V .\Q(b' 297 (4.6) 1.62 —— 0.84 (0.71-0.99) 0.039
End-stage kidney disease® 151 (2.3 ?E(\Q 188 (2.9) 0.96 —— 0.80 (0.64-0.99)  0.040°
Sustained decrease in eGFR to <15 mU/min/1.73 m* 18 ? w@ 237 (3.6) 1.29 —— 0.81 (0.67-0.98) 0.026°
Sustained 257% decrease in e GFR from baseline .9@ A0 361 (5.5) 4.03 —— 0.70 (0.60-0.83) < 0.0001
Renal death AQ f<}}@ 0.01 4 (<0.1) 0.02 0.53 (0.10-2.91) 0.46* .
eGFR 240% composite kidney outcome' oY (85:)‘[?3.1} 481 995 (15.3) 5.64 e 085(0.77-003) 00004 Atal Ml, non-fatal
Sustained =40% decrease in eGFR from b 1@ ] B17 (12.5) 4.60 962 (14.8) 545 —— 0.84 (0.76-092) 0.0002
P70 .0,\ (o
Death from any cause D @ 55285 276 614 (9.4)  3.10 —— 0.89 (0.79->1.005) 0.051° :
Hospitalization f R D (435) 19.04 2026 (45.0) 19.91 - 086001101 oosr [N SR
ospitalization for any cause . ’ F : ! : 91-1. '
Q& xS . i R from baseline,
R Q\ 05 1.0 20
é\\} Q Favours finerenone Favours placebo
£

S



(3160 patients

+T2D, HbA,. <10%

«eGFR <75 to =250* and
UACR >300 to <5000 mg/g OR

eGFR <50 to >25* and
UACR >100 to <5000 mg/g

\_*RAAS blocker

edal replacement therapy (dialysis or kidney
nyY
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Effects of tirzepatide versus insulin glargine on kidney
outcomes in type 2 diabetes in the SURPASS-4 trial: post-hoc
analysis of an open-label, randomised, phase 3 trial

Hiddo | L Heerspink, Naveed Sattar, Imre Pavo, Axel Haupt, Kevin L Duffin, Zhengyu Yang, Russell | Wiese, Katherine R Tuttle, David Z [ Cherney

Post-Hoc analysis of the SURPASS-4 trial (2002 patients were
randomly assigned to tirzepatide and to insulin glargine)

The kidney composite outcome was time to first occurrence
of eGFR decline of at least 40% from baseline, end-stage @
kidney disease, death owing to kidney failure, or new-o
macroalbuminuria

\\
W 5°
¥ ¥
A\

Overall, during the 104 weeks follow-up, the a QGFR
slope was —1.4 mL/min per year in the Tirzep e g%up and
—3.6 mL/min per year in the insulin groug) %LQ?een—group
difference 2.2 mL/min) e \\Q}

X0 o

Lmin per 1.73 m?

B2.0

Bi4 o8
o.% AN 781"
N7 o
$ S
%13— Tirzepatide: 63/991 (6%)
ot
D D — insulin glargine: 104/998 (10%)
\@" HR 0-58 (95% C1 0-43-0-80); p=0-0008
R\
6\{»\' Nl
Q@ . ot F 14
@) ]
= 5 10+
> £
3@ Eg 8-
€
z2e &
2 4
=
E 24 ‘_Jr—
= |
- G ’_Il_ﬁ: I L) I I ] I I ) I ) I |}
] 8 16 32 40 48 o6 64 72 80 8B 96 104 112 120
Number of events
(number at risk)
Tirzepatide 0 3 18 19 19 29 39 40 42 56 60O 62
(991) (985) (962) (952) (947) (944) (930} (912) (902) (815) (609) (391) (180) (41) (0)
Insulin glargine ] 0 7 19 19 55 77 78 8o 89 96 101 104 104

(998)(988) (973) (966)(946)(940) (901) (867) (B49) (755) (555) (369} (164) (35) (1)

DT (@
Tirzepatide stabilised UACR over ti@ Qﬁ}npared with insulin
glargine, resulting in a gradua&%@‘ease over time in the
UACR difference between th(—'@t%QQ}eatment groups.
2

O
Sa

4] 42 52 78 Ef 104 e T o &
)
-
2 4
R
Time{waaks)
Numberat risk

Tirzepaticlk 870 #38 833 5hY 270 102 16 16 216
Insulin glargine 897 847 859 EFT 3T a0 809 809 q09

Lancet Diabetes Endocrinol 2022
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Estimated Lifetime Cardiovascular, Kidney and Mortality Benefits of

Combination Treatment With SGLT2 Inhibitors, GLP-1 Receptor Agonists,

and Non-steroidal MRA Compared With Conventional Care in Patients
With Type 2 Diabetes and Albuminuria

Brendon L. Neuen =], Hiddo J.L. Heerspink, Priya Vart, Brian L. Claggett, Robert A. Fletcher, Clare Arnott, Juliana de Oliveira Costa,
Michael O. Falster, Sallie-Anne Pearson, Kenneth W. Mahaffey, Bruce Neal, Rajiv Agarwal, George Bakris, Vlado Perkovic,
Scott D. Solomon and Muthiah Vaduganathan

Data from 2 SGLT2i trials (CANVAS and CREDENCE), 2 non-steroidal MRA trials (FIQBtI

to estimate the relative effects of combination therapy versus conventional carg)('bn

& Circulation
O\ x 12 Nov 2023
S
Q@
&
)

D and FIGARO-DKD) and 8 GLP-1 RA trials

diovascular, kidney and mortality outcomes

9" &
\gb >
QOutcome HR (95% Cl) QOutcome (b' 0\6 HR (95% CI)
[y W\
& | omomosmy  COEREbh
i . M2, UL 1
GLP—1 RA _._ U-BB (U&U, 093} S@zl .\% + 0.63 ('3.53, 0.7?]
ns-MRA —— 0.90(0.81,1.00)  @BLP-1 é. —a— 0.86 (0.72, 1.02)
GLP-1 RA + ns-MRA —a— 0.77 (0.68, 0.88)
SGLT2i + GLP-1 RA —a— 0.72 (0.63. 0. el - EE e L)
SGLT2i + ns-MRA —a— 0.75 (0.65, 0s -1 RA + ns-MRA —a— 0.66 (0.53, 0.83)
SGLT2i + GLP-1 RA + ns-MRA —&— 0.65 (0-§ ) %\ SGLTZ2i + GLP-1 RA —a— 0.54 (0.42, 0.70)
SGLTZi —— n.ea\ﬁ"sa. ) SGLT2i + GLP-1 RA + ns-MRA | 0.42 (0.31, 0.56)
GLP-1 RA —— 0. NO8)
ns-MRA — . 0.92) _
GLP-1 RA + ns-MRA —a— v 0. , 0.84) All-cause mortality
g'&? * GL;—AARA — Q’/\ ('Jg; ' g-;g; SGLT2i — 0.85 {0.75, 0.96)
i + ns- —a— .39, 0.

SGLT2i + GLP-1 RA + ns-MRA —a— e \0%45 (0.34,088)  GLP-1RA * CHER0ER, o)

@) é% ns-MRA E B 0.89 (0.79, 1.00)
Cardiovascular death
SGLT2i & K 0.84 (0.72, 0.97) GLP-1 RA +ns-MRA — 0.78 (0.68, 0.90)
GLP-1 RA (b. —.{b- 0.87 (0.80, 0.94) SGLT2i + GLP-1 RA —a— 0.75 (0.85, 0.88)
ns-MRA —G—' 0.88 (0.76, 1.02) SGLT2i + ns-MRA B 0.76 (0.64, 0.90)
GLP-1 RA + ns-MRA (b 0.77 (0.65, 0.91) .
SGLTZi + ns-MRA @) 0.74 (0.60, 0.91)
SGLT2i + GLP-1 RA + ns-MRA 0.64 (0.51, 0.80)

I \}‘{b ‘Q' | | M T T |
0.25 0% 0.75 1 125 0.25 0.5 0.75 1 125

Q

Q Favors combination therapy
4

Favors conventional care

Favors combination therapy Favors conventional care
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Anamnesi remota: 10/2020 %.i)éﬁsi\gs‘aenale: Nefropatia Diabetica
. . %
O Iperten5|one arteriosa COI‘I:h_.IS:iGﬂi diagnostiche \\‘b ’b_ | | ‘
. . . L'analisi ha documentato l% di glomerulonefrite mesangiale da inquadrare nel contesto della
o Exabitudine tabagica sindrome metabolica aMiabetica. L'esame ultrastrutturale dimostra la presenza di membrane
Lo . basali di spessore % erélb (412 nm) con espansione del mesangio e assenza di depositi
o Dislipidemia eletrondensi. o &
. g 2
o Diabete Mellito di tipo Il dal 2010 S ©°

Q
r‘%g&?s;@,?\proposed by the Renal Pathology Society in 2010:

4
N i : :
o BPCO é9 s | - GBM thickening,

<X %o% ass Il - Mesangial expansion,
o HFpEF (STEMI nel 1998 trattato con {S/ .00 Class Ill - Nodular sclerosis,

o Obesita | grado

- @ © . : .
trombolisi) @ b\@ o Class IV - Advanced diabetic glomerulosclerosis.
o Malattia renale cronica dal 2012 ,\r&\(b@\
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02/2021 - | visita Nefro-Diabetologia:

Esami:
sCreat 1.42 mg/dL, eGFR 49 ml/min, uProt 3486 mg/die

Hbalc 65 mg/dL, Col.tot 215 mg/dL, LDL 134 mg/dL, HDL@§£@§/dL, Trigliceridi 306 mg/DlI
N\

6\5
~ &7
Terapia: v
Irbesartan 300 mg, @%\Q@
Exenatide 5 mcg x 2, ?§ Q}@%
Bisoprololo 1,25 mg x 2, %O\/‘«\\Q
Simvastatina/Ezetimibe 20/10 mg, ¥ o°
, S
Cardioasa 100 mg, X &°
Allopurinolo 300 mg % cp @ @\(b\\g
50 2
P N
&
.@(bq‘?}
£



N
sCreat | eGFR | uProg’ r':‘r’:jlj LDL HDL Te
mg/dL mL/min . \%\’ ie ol mg/dL mg/dL mg/dL
¥
ol o
”””””””””””””””””””””””””””””””””” ’3\(0\® t
+ Dapagliflozin 10 mg 02/2021 1.42 &’04@@ 3486 65 164 45 215
Rogie
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, C x%
o O
oS
+ Canrenone 50 mg 03/2022 eﬁ% Q 48 2300 58 134 58 302
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, W ol
. ¥ ¥
Simva/Eze Atorva/Eze R4
20/10 mg =) 40/10 mg 1%(2}5)\{7@ 1.64 41 900 55 122 54 395
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, k¥ 0
Exenatid Semaglutid C\?,o o
xenatide emaglutide 2
) 2023 1.64 40 580 60 104 54 250
10 mcg 1 mg 4 \sé% /
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @ _INO
(b@ Q}a
X & 10/2023 1.69 39 370 53 104 58 220
QP
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GLP1-RA
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