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A multifactorial intervention strategy
is recommended in DKD 30%%

HbA1lc target individualised, but generally ~7%! Y

Target of <130/80 mmHg?
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cfowering recommended to reduce risk of atherosclerotic events; statins not
commended in patients on haemodialysis?!

1. National Kidney Foundation. Am J Kidney Dis 2012;60:850; 2. NICE. Clinical guideline: Type 2
diabetes (CG87), May 2009



Lancet Diabetes Endocrinol 2015; 3: 382-91

Glomerular filtration rate (GFR) decline in healthy patients compared with patierits
with type 2 diabetes and normo-, micro-, macroalbuminuria, or severe vroteinuria
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Data from studies that did repeated measurements of GFR using gold standard procedures
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Differenze tra EMPA-REG e CANVAS
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Cumulative probakility of event (%)

HR 0.61
(95% C10.53, 0.70)
p<0.001
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EMPAREG: Renal Outcomes
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Progression was defined as more than a 30% increase in
albuminuria and a change from either normo- to micro- or
macroalbuminuria or from micro to macroalbuminuria.

Perkovic V et al Poster ASN 2017




CANVAS: Outcome Renale Composito
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Hazard ratio, 0.53 (95% Cl, 0.33-0.84)
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CANVAS: Renal Outcomes
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CANVAS: Regressione dell’Albuminuria
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Treatment Effect on Proteinuria
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EMPAREG STUDY:Urinary albumin-to-creatinine ratio over
192 weeks in patients with ALBUMINURIA at baseime

With Microalbuminuria
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CANVAS: Escrezione Renale di Alboumina (UACR)
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Effects of Dapagliflozin on albuminuria >

A post-hoc analysis 0f166 patients with CKD stage 3 and increased albur‘na'
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Christoph Wanner et al. published online June 14, 2016, at NEJM.org

EMPAREG Study: e GFR decline during the study
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EMPA-REG STUDY: Estimated glomerular filtration rate over
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Incident or worsening nephropathy in patients
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CANVAS: eGFR Over Time

CANVAS Program
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CANVAS: Endpoints intermedi
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CANVAS: eGFR over time
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CANVAS: Outcome composito:

% eGFR, ESRF, morte renzle
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2, Adjusted mean change in cGFR,

Effects of Dapagliflozin on eGFR in CKD 3
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EMPA-REG OUTCOME
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Putative mechanism for sodium-mediated changes in RS
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By restoring the Tubulo-Glomerular Feedback (TGF), SGLT2i mcrec@e\\ﬁ\g\@ﬁerent arteriole
tone, thereby lowering glomerular hypertension Oo\e ‘\3\\3@

* Glomerular pressure
decreases

* Early clinical marker:
— Initial dip in GFR

— Reduction of albuminuria

34

Adapted from: Cherney D et al. Circulation 2014;129:587
Skrtic M et al. Diabetologia 2014;57:2599
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SGLTZ2 2
GLUTZ2
Glucose N =
Na+ Glucose

SGLT2: Iv{ﬁ@ g?k@ﬁ&(fer of glucose in the kidney'-3
. Q%?féq@$%igh capacity for glucose
Oé\ﬁ.\\‘?éeﬂtﬁél?wsporfs Na+ and glucose at 1:1 stoichiometry
O\QQ * Nearly exclusively expressed in the S1 portion of the proximal tubule

* Responsible for majority of renal glucose reabsorption in the proximal tubule

"Hediger MA, Rhoads DB. Physiol Rev 1994;74:993-1026; 2Magen D, et al. Kidney Int. 2005;67:34-41;
3Kanai Y, et al. J Clin Invest 1994;93:397-404



SGLT?2 inhibitor therapy
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Efficacy and Safety of Dapagliflozin in Patients with Type 2
Diabetes and Moderate Renal Impairment (Chronic Kldney Q;s‘éase

Stage 3A): The DERIVE Study 0\9\
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Q(GQ eﬂl&lal impairment/failure 1(0.6) 2(1.2)
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0 DKA 0 0
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Use of loop diuretics 66 : p=0.9927
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Mayer. Renal effects of empagliflozin in patients already using medications that alter intrarenal hemodynamics:
An exploratory analysis from EMPA-REG OUTCOME® . Poster. ASN 2017



SGLT2-l e ridotta funzione renale
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e Empaglifozin: Oc;\e\? 6\\3@
—  eGFR < 45 ml/min/1.73 m? CONTROINDICATO a\\")g oV
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&G < ‘50(\

* Dapaglifozin: \‘\6
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@ e
. Canaghfozu&p N e\a
— el @9?1‘5 ml/min/1.73 m2 NON SUPERARE | 100MG/DIE
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R eGFR < 30 ml/min/1.73 m2 CONTROINDICATO
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Box 5 - Empagliflozin, canagliflozin e liraglutide oltre a benef icl 69&'0&@@\.90” hanno determinato,
indipendentemente dagli effetti sulla glicemia, importanti bes@ﬂé ?@@16 n virtu di cio, quanto meno in
soggetti con pregressa malattia cardiovascolare, empagh cgo&? iflozin o liraglutide dovrebbero essere
considerate utili nella nefroprotezione. E veros: déﬁetto nefroprotettivo sia comune a tulle le
molecole della classe degli inibitori di SGI;{ Qb%%’ef ici di liraglutide siano condivisi anche da altri
agonisti del recettore di GLP-1 ma ge\ﬁre ancora verificato con studi clinici di outcome renale
attualmente in corso. O%?/

Box 7 — L’EMA ha rece %ﬁ?} Rge(ﬁ:enef ci cardiovascolari di empagliflozin e liraglutide nei soggetti con
pregressa malattia g&@iov X@lare. Per empagliflozin e per gli altri inibitori di SGLT-2 é auspicabile che
venga nmossqa@ g andaztone che non permette il loro impiego in caso di insufficienza renale
moderata ﬁrwﬁno nei soggetti con eGFR compreso fra 30 e 60 mi/min x 1.73m°.

\0"
Box 8 - Alcune delle indicazioni d’uso degli inibitori di SGLT-2 e di liraglutide dovrebbero essere aggiornate
secondo quanto emerso dagli studi EMPA-REG e LEADER.
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Prescreening Optimize medications
B e’
proteinuria B Canaglifiazin 100 mg © b Stu\ &\% @\ﬁ}}zato dOpplO CleCO
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for =4 weeks prior to randomization .
(33‘ 6‘5\ e FUDbL.5anni
| | fﬂ\‘a \l | | | | | i |
| O | | | | | i |
Pre- WIc—E to -3Q(e v%\pe Daj,,ll wu Wk13 Wk26 Wk39 Wk52  Final study
SCrEening Sl:;&w (RGI start Baseline Telephone wisit
o%\ ?G‘ contact

Telek% tact was made at midpaint between office visits after Wik 52.
Site visfts were conducted at 26-week intervals after Wk 52,




xO
\06
. O\
Actions: Clinical implications: 6\0 \\,

. Decreasedglgqg)@ar «&3
. ReducE@? l{\ ur|a

_e&\@ al&r \éétlon suggested

SGLT2 inhibition

Afferent arteriole narrowing

50(\\‘g ecreased glomerular pressure
= ) \

RAAS blockade
e Reduction in albuminuria

* Renal protection proven in clinical trials

SGLT2 mh.meu@%nd 8

e Potential for normalisation of

E blockade@O intraglomerular pressure
[®)] . e .
§ Af{% na(@\k‘mg and Efferent * Potential addltl\_/e intraglomerular
(@ pressure reduction
\IQQ (\G * Potential for long-term renal protection
B pef
0\6Q

Adapted from: Cherney D et al. Circulation 2014;129:587-597; Lewis et al. N Engl J Med
2001;345:851; Kon V et al. Kidney Int 1993;44:545
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CONCLUSIONI o
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| SGLT2i (in particolare Empaglifozine e Canaglifozin ) rldug\gmf\ngm‘é%lo
I'albuminuria, ma anche riducono la progressione ggﬂ@\%%\i\a@a renale nel
paziente diabetico ad alto rischio, anche cor)\,gle&?ttéé&\zmne renale.

Gli effetti sulla funzione renale (GFP\@@FbLgmﬁhrla) sono rapidi e indipendenti
P o
dall’effetto sulla glicemia. ?\?ﬂ o

Meccanismi EMODIN@MI%I(@;N@TABOLICI sono coinvolti nella nefroprotezione
indotta dagll S&L@? ‘%\o(‘e

Sono w;@? \?e indicati,in aggiunta al trattamento con ACEi/ARBs, nel
elsx&‘z?%l%té\alabetlco con albuminuria e, per il momento, con eGFR > 60 ml/min.
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