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Schematic representation of events underlying progressive glomerular
and tubulointerstitial injury of proteinuric nephropathies.
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gher Levels of Urinary Albumin Excretion L\ Sy

Within the Normal Range Predict Fusier Association.
Decline in Glomervular Filtration Rate in Babazono T, Diabetes Care 2009
Diabetic Patients
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Initial Angiotensin Receptor
Blockade-Induced Decrease in A== Digbetes Care
Albuminvria Is Associated With

Long-Term Renal Outcome in Hellemons ME, 2011

Type 2 Diabetic Patients With A post hoc analysis of the IRMA-2 trial
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Within an individual, UAE response to ARB therapy may be discordant from

SBP response. The initial change in UAE was independently associated with

eGFR slope; the more UAE reduction the less eGFR decline, irrespective of
the SBP change



LA MICROALBUMINURIA NON RAPPRESENTA UNO STADIO
IRREVERSIBILE DELLA NEFROPATIA DIABETICA

La progressione a Macroalbuminuria rappresenta
I’evenienza meno frequente

The development of microalbuminuria can ng ionger
be viewed as a committed and irreverzible stage of
DKD

Conclusions regarding the kianey health of individuals

with diabetes will continue to be flawed If an
Inapproprizie =mphasis is placed on the presence or
abseiice  of microalouminuria or changes In
albuminuria within the micro-albuminuric range.

Year: 2001 2003 2004 2005 2011 2004 2005 2005

Number with
microalbuminuria: 16 386 79 22 325 151 216 94

Maclsaac RJ, Kidney Int 2014



Albuminuria and Kidney Function Independently Predict JASN
Cardiovascular and Renal Outcomes in Diabetes |

Ninomiya T, 2009 ADVANCE Collaborative Group
10,640 T2DM eGFR<60 ml/min: 19% Macroalbuminuria: 4% F-U: 4,3,yrs

Cardiovascular death Renal events

Hazard ratio

Macro- @ eGFR <60
Mncro eGFR 60-89 albuminuria Niians: iz eGFR 60-89

slburgly § %> T eGFR 290 albuminuria Normo- ~ eGFR 290

BasellneéiRQR’\ inuria Baseline eGFR Baseline UACR  @lbuminuna Baseline eGFR
< (

Pat@@;t% wﬂﬁ’%oth UACR>300 mg/g and eGFR<60 ml/min at baseline had a
3.2-fold higher risk for CV events and a 22.2-fold higher risk for renal
events, compared with patients with neither of these risk factors.

In conclusion, high albuminuria and low eGFR are independent risk factors
for cardiovascular and renal events among patients with type 2 diabetes.

Macro-
albuminurnia




The Synergistic Relationship Between Estimated GFR and
Microalbuminuria in Predicting Long-term Progression to ESRD A]KD‘
or Death in Patients With Diabetes: Results From the Kidney -
Early Evaluation Program (KEEP) Amin AP, 2013

JOURNAL OF KIDNEY DISEASES

Probability of ESRD as a Fuy{stie

Both: Alcuminuria and eGFR and were
asscciated independently with progression to
ESRD, with a strong synergistic interaction
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Original Investigation A]KD

Risk of Progression of Nonalbuminuric CKD to
End-Stage Kidney Disease in People With Diabetes:
The CRIC (Chronic Renal Insufficiency Cohort) Study
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Cumulative hazard of ESKD
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Change in albuminuria and subsequent risk of end-stage
kidney disease: an individual participant-level consortium

meta-analysis of observational studies

693816 individuals 80% T2DM Baseline eGFR 78.2+21 mL/min(\gj\o??B@mZ
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Change in albuminuria and subsequent risk of end-stage
kidney disease: an individual participant-level consortium
meta-analysis of observational studies
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Change in albuminuria as a surrogate endpoint for
progression of kidney disease: a meta-analysis of treatment
effects in randomised clinical trials Lancet Diabetes Endocrinol 2019

Each 30% decrease in 6-marith Albuminuria by the

treatment relative to the control was associated with

an average 27% lower HR for the clinical endpoint:
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Changes in Albuminuria and Subsequent Risk of Incident  C JASN

Kidney Disease Sumida K, 2017

56,946 pts, 91% diabetics eGFR>60 ml/min
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linearly associated with subsequent risk of kidney outcomes



Mortality risk by Albuminuria and eGFR in DM2
435,369 pts from Swedish National Diabetes Register . Mean F-UP 4.6 yrs

Variable Death from Cardiovascular Causes
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The excess risks of CV death increased with younger
age, worse glycemic control, and greater severity of renal
complications




The Synergistic Relationship Between Estimated GFR and
Microalbuminuria in Predicting Long-term Progression to ESRD A]KD‘
or Death in Patients With Diabetes: Results From the Kidney AMERICAN,J JOURNAL OF KIONEY DISEASES
Early Evaluation Program (KEEP) Amin AP, 2013
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Both Albuminuria and eGFR and were associated
Independently with mortality and progression to ESRD, with
a strong synergistic interaction.
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Cardiorenal prognosis by residual proteinuria level in diabetic ndt
chronic kidney disease: pooled analysis of four cohort studies
Nephrology Dialysis Transplantation
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Mortality in T2DM: the RIACE Study
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Albuminuria Regression and All-Cause mericen i cumal o
Mortality among Insulin-Treated Patients I Neph Iogy
with Type 2 Diabetes: Analysis of a Large UK Anyanwagu U, 2019
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Change in albuminuria and subsequent risk of end-stage
kidney disease: an individual participant-level consortium
meta-analysis of observational studies
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Class effects of SGLT2 inhibitors w GAZR
on cardiorenal outcomes Kluger AY, 2019

The population of CREDENCE had much higher baseline renal
Nl risk, and thus experienced more CV and rzina! outcomes.
j Specifically, CREDENCE had the lowest maan baseline eGFR

and, most importantly, the nighest degree of albuminuria.
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only for renal events but also CV outcomes.

Increasing risk
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In conclusion, Baseline GFR and degree of albuminuria are the

mast significant indicators of risk for both CV and renal events.
Thus, these two factors also anticipate the greatest clinical benefit
for SGLT2i




CONCLUSIONI

“ L'Albuminuria rappresenta un cruciale fattore patogenetlco\dl
progressione del danno renale, nel diabetico aI g)an\ogdel

paziente non diabetico. 520 6\\
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% Livelli elevati si associano ad un nettoggwi% ?1to di rischio

per ESRD e per eventi CV fatali %@@\\lefa?éh e di converso la

sua riduzione si associa aoLd;m §\|9fh|f|catlvo decremento di
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* La specificita dg\&a& iMinuria come biomarker prognostico e
posta In g&e@ass{ﬁne allo stadio di microalbuminuria (<300
mg@z@?‘t}‘o@qa sua sensibilita e limitata dal crescente riscontro

0\oeﬁ be) normoalbuminurica

* Infine, la validita della Albuminuria come end point surrogato
negli Studi di Intervento puo risultare limitata dalla frequente
evenienza, misconosciuta, di Nefropatie non diabetiche
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Changes in Albuminuria and the A Diabotos

Risk of Major Clinical Outcomes in W Association.
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Risk of Major Clinical Outcomes in W Association.
Diabetes: Results From Diabetes Care

ADVANCE-ON Jun M, 2018

3.
% 8766 T2DM patients. eGFR 75 £17 ml/min /1.73 m? Median UACRb%@\SEQiLg/mg
Vo

% Changes in eGFR and UACR at 2 years Follow-up 7.7 yrs &
2] ) \\6\‘\9. )

[B_Major macrovascular events] ¢ ,©”
N\ < é\d\\a

ard ratio

Q1

| | I | I
0.03 0.06 0.13 0.25 0.5 1 2 4 8 16 32
Fold change in UACR



Albuminuria and reduced glomerular filtration rate for
predicting the renal outcomes in type 2 diabetic patients

Adjusted hazard ratio for renal endpoints: initiation of
RRT and 50% decline in eGFR from the base/ine\)e\o\og\a'
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Association of Persistent, Incident, and Remittent Proteinuria With
Stroke Risk in Patients With Diabetes Mellitus or Prediabetes Mellitus

All-Type Stroke Incidence Rate
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