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Dichiarazione esplicita di trasparenza delle fonti di finanziamento

e dei rapporti con soggetti portatori di interessi commerciali 0‘\6\06\
A\
Il sottoscritto Prof. Ferdinando Carlo Sasso \,\6\‘\‘6(\a
in qualita di Relatore Q\é\6 \‘\6“\\
SO, &%
‘3\\6 A\

ai sensi dell art. 3.3 sul Conflitto di g,gé:\é’%?/ \617 del Reg.
Applicativo dell "Accordo Stato-Re @/@ el 530%vembre 2009, dichiara

che negli ultimi due an ut \qeéguent/ rapporti anche di
finanziamento con s ?or &19 di interessi commerciali in campo
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JAMA | Review JaMA. 2019:322(13):1294-1304

Chronic Kidney Disease Diagnosis and Management "
\OO

c\\o‘ep

CKD is defined as the presence of an abnormal\k ’3‘“6
in kidney structure or function permsﬂng@dﬁ\{;}mé\than 3

months. This includes 1 or more of\ h‘a&@fg@?’wmg

N\
(1) GFR <60 mL/min/1.73 ax2; 0(695\

(2) Albuminuria (ie @@lﬁedﬁﬁumm 30 mg/24h
or urine Qi |(1@t%gcreat|n|ne ratio [ACR] 30 mg/g)

(3) Ag\g«bﬂﬁq\bﬂ%s in urine sediment, histology
()42)9 a\g’?\ng suggestive of kidney damage
\,e(g\) History of kidney transplantation



Identificare i soggetti a rischio e semplice, economico e...
cost-effective

Description and range

Persistent albuminuria categories 6}0\
R

A1 A2 ia
Prognosis of CKD by GFR eV \\0\“\9\

and Albuminuria Categories: Normal to a\wdg’a(t)el)g\d(\‘as\werely

mild .
KDIGO 2012 nerenced, xig] @Vere@> | increased
30-300 mg/g

\%
3-30 mg/mmol

25>

_O-:: mg/g

P <3 |
N

Y

—-
G1 Normal or hlgl‘“P\‘ <
'L'a‘u2A 5@I&%or@@e’

¢\Q
\ Nt

range

d
o)
A

to moderately
G3a\(] ey
e(g\ decreased

Dalmin/ 1.73m?)

Descri@on%
(o]
(%)
o

-—

Moderately to
severely decreased

G4 Severely decreased

o
GFR categ@yie

G5 Kidney failure

Kidney inter., Suppl. 2013; 3: 1-150.



Mai basarsi sulla sola creatininemia negli anziani....

: 0‘\’&\\0
(o O
..@‘\‘3‘(\
Serum creatinine concentrations corresponding tq eGFR levels of @ﬂbml 3 'm by the
abbreviated MDRD equation or 60 mL/min by the Cockcroft- e
MDRD Equation ,,(5\)‘6 A\
European-American Aw&\f\mwé\ Cockcroft-Gault
&
Age 6P\6 {\\‘G(
(yrs) Men Womep\() 6350 Women Men Women
50 1.34 o 1 58 1.22 1.50 1.28
60 1.30 (@01:00q\Q: 1.53 1.18 1.33 1.13
70 126 € © 0B 1.49 115 1.17 0.99
= :
80 (V0123 o2 0.95 1.46 1.12 1.00 0.85
%@&%’[IQ‘I@@SUFHE weight of 72 kg and body surface area of 1.73 m2. Creatinine in mg/dL.
N\
q0° G(G
0\6Q (‘\OG\‘



Historically, for people at risk of developing DKD, an initial
increase in AER has been linked to a subsequent decline in GFR

-~ AER \
A | - \06\0\09
Type 1 and type 2 diabetes o 6\0‘\6
I 2
G. X (\
2. the “silent phase ” . \\3\\2‘
"." \e\a 6:\\'
1. hyperfiltration and renal | -,-" %OO i 6\\' \\
hypertrophy 3. persistent microalbumint{jg ‘a\\aa S\ Blood
3 e pressure
4. Diabetic nephropathy
Normal ot
range ¢S e
----------- 6@-"-“ \(\ 5 ESRD
(0’\6 GO(\Q
(E:Qa (5\00 \ GFR
‘\,\'\\‘QQ \6\!
. QOs \‘e(e ‘ Normo- Micro- Macroalbuminuria
S
v —n Y

_ _ Duration of diabetes
Onset of Diagnosis of

type 1 DM type 2 DM



Schematic presentation of variable clinical courses of
Diabetic Kidney Disease (DKD)

Increased GFR
(hyperfiltration)
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L/ P ’€@0\$ Q‘e
g 6@? : '\(\6\6
Normal c(ag\a o\ Normal GFR
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|
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\\OQ\ o
ESRRA0O®
d\
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\\0\2‘
3\ "
Normal GFR

Normoalbuminuria
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Boger CA et al., PLOS Genetics, 8: €1002989, 2012 (modified)



Renal dysfunction is common in
patients with T2DM

. . ‘6‘
The RIACE Study: 15,773 patients with T2DM e,\O\o@
A\ O‘\Qb
0\
Albuminuria strata e strata
30% ) 20% Wl | SFECStae
(ACR, mg/g) oetmimin/1.73 m?)
2
Macroalbuminuria/ \)\6‘3\\ \\é@%\\llmirzl1.73 m?
Microalbuminuria/ severely increased Ge’d ‘\(S\’\a 1.7%
moderately increased (4.7%) %O &)-Q%lﬁll?ninm.n m?2 >90 ml/min/1.73 m?2
(22.2%) pO7 &Y 17.1% 29.6%
o oS
O 6\% 1
W }

f

< .
°° Normal to mildly increase 60-89 ml/min/1.73 m?
(73.1%) 51.7%

Penno G, et al., The RIACE Study Group. J Hypertens 29: 1802-1809, 2011



Renal dysfunction is common in
patients with T2DM

. WO+
The RIACE Study: Albuminuria G,\O\OQ
15,773 patients with d\g@"
T2DM Normal Sevgre(\@
NG
G1 >90
- {
eGFR | | Copedly
ml/min/ ‘OU A\
: 5@@‘ Py
1.73m 1
?‘e‘ CA <Al S 3-5
I\Q&a@ {\g‘\(\ Staﬁe 3-5 tages 3-
r(@ GO G3b 30-44 qn . -
(QQ& 5‘\0(\ albuminuric Albuminuric
42O e CKD CKD
05\\-\ (8\6 G4 15-29 Phenotype Phenotype
oY et 10.6% 8.2%
et
G5 <15

Penno G et al. J Hypertens 29: 1802-1809, 2011



The RIACE (Renal Insufficiency and
Cardiovascular Events) study

Age and sex-adjusted risk of major CVD events 0\0@9‘
according to albuminuria deciles (mg/24h) O\a‘oe\
A\
3.5 \'\@Cﬂ
CVD risk increases linearly by 9% for ‘ ,{9\\9 &
3.0 T~ each increasing decile of albuminuria ¢ T X
2° O
2 5 kﬂa\\‘x@@/%\
. e Ge’o\};'\d«a\\ T
%Q @ 2 I
2.0 Reference o2 o
15 | category _\\‘OOQ?) Nk | |J1
I é@\‘\gg\vﬁ T opo7 !
LT i i
@Qg)‘?_‘_.‘eﬁ\e © Excess risk significant for
‘\\\\QQ(\Q\‘ 1° albuminuria values >10.5 mg/24h
06\ (e | L] | L} v | L} | | | ] | |
0\@9 \08\18 0
?e(( 1 2 3 4 5 6 7 8 9 10
<3.03 3.04 566 79- 105 13.7- 17.7- 26.0- 453- >1173

RC 565 -78 104 136 176 259 452 1173

Solini A. et al, The RIACE Study Group. Diabetes Care 35: 143-149, 2012



The RIACE (Renal Insufficiency and
Cardiovascular Events) study

Age and sex-adjusted risk of major CVD events 0\0@9‘
according to eGFR deciles (mg/24h) & 0\3\)6\
4.5
CVD risk increases linearly /%for
4.0 | each decreasing gl()e;gte,@}ggw
3.5 \
- &% \o\\ab
3-0 I e °'e 6\(\)\
(o)
. %SJO o€
20 F\‘é‘ﬂog QS Reference
] t
2% a0
1.% 6—6_0(39\. ————————— ?———?——é——-d] _____ -
Q(%? o of Excess risk significant for eGFR
Og\*i\\‘a(e\@ values < 78 ml/min/1.73m?
G 0 . T T
o o 1 2 3 4 5 6 7 8 9 10

<51.08 51.09 61.05 67.8- 73.5- 78.3- 84.0- 89.8- 97.4- >107.8
-61.04 -67.7 734 782 839 897 973 1078 RC

Solini A. et al, The RIACE Study Group. Diabetes Care 35: 143-149, 2012



Hazard Ratio

NID-2 Study: Rischio CV e funzione renale

60

GFR (mL/min/1.73m?)

Sasso et al, Nephrol Dial Transplant 2012



Hyperfiltration: early and persistent compensatory
mechanism to maintain adequate solute excretion

iIn CKD ‘
. 9
180 Maximal GFR . 2
Efficacious solute excretion i @I@Wed by
©+ SNGFR in all nephron .{@ ly stages)
and remnant nephr@t& 6@1‘(59 stages)

Whole kidney GFR
(mL/min/1.73m?)

190 I
¢
@@ (ya; : Maximal
Q@Qae(q;\o(\ single-nephron
SN va hyperfiltration
g% @ 0
oot © 100 75 50 25 0

Functioning nephron mass
(%)

Modified from Tonneijck, JASN 2017



Hyperfiltration: the two sides of the coin...

NORMAL REMNANT ‘
nephron nephron \O\Og\'a‘
S
Higher 0\6\0
l intraglpwﬁ\'

gap& ressure
ithpaired

R,
\f&sé‘}%

egulation

eo®
O et ' iltrati
SN2 ¥ N9 Normal - Hyperfiltration
Ove® {\06\16 unction

PROGRESSIVE MAINTENANCE
NEPHROSCLEROSIS RENAL FUNCTION
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Analysis of the Global Burden of Disease study
highlights the global, regional, and national
trends of chronic kidney disease

epidemiology from 1990 to 2016 \0\09\6'
Yan Xie', BenJamln Bowe', Ali H. Mokdad?, Hong Xian'~, Yan Yan'#, Tingting Li'~, Geetha Madd \@G

“You Tsai'*, Tasheia Floyd® and Ziyad Al-Aly"*/*
Cheng-You Tsai -, Tasheia Floyd ™ and Ziyad Al-Aly Kidney Internatronal %@\’%%4 567-581,

The significant increase of global burden of CKDOxs\%«gmrlly driven by

demographic ex ans:on
graphic expansion,a \\6@9‘9

Change in the last 25 years (1990-2016)

A . e — 2 .\

B\ o Rate Age-standardized rate
N o¢ (100,000 persons) (100,000 person)
Incidence of g&@a 0<\Q\°+89% +34% +4%
Prevaletice w@ﬁn +87% +33% +0.4%
S V8
oBeathidue to CKD +98% +41% +8%
DALYs* dueto CKD  +62% +16% 4%

*DALYs: Disability-Adjusted Life-Years = (years lost due to premature death +
years living with disability due to CKD)



Global, regional, and national age-sex-specific mortality for

282 causes of death in 195 countries and territories,
1980-2017: a systematic analysis for the Global Burden of

i o°
Disease Study 2017 6\0\
GBD 2017 Causes of Death Collaborators* Lancet 2018; 392: 1736-88 . O‘\ab
> o
i
Ten-year change in mortality rate by CL( Q\gSe
A\ @%‘
\é}"‘
All-age deaths (thousands) Age-standardised death rate ed nds) Age-standardised YLL rate
(per 100 000) (per 100000)
2017 Percentage 2017 @}e&age (S 9017 Percentage 2017 Percentage
change, 2007-17 ‘ 17 change, 2007-17 change, 2007-17
Chronic kidney disease 1230-2 33.7% @ \ rq 5% 285085 21.0% 359-4 -2.5%
(11951 to (30-5to 36- P‘ s to 1 (-o 9t03-2) (276102 to (18-2t0 23.5)* (348-210369.6) (-47t0-0-6)*
1258. 8) & 29314.0)
Chronic kidney disease due % -1:2% 26220 17-8% 319 -2:9%
to type 1diabetes mellitus (62-4to 6%? Otoaa( (08to 1.2) (-40to1-2) (2121.7t032055) (13-6t022:3)* (25-9t0 38.9) (-5-6to-03)*
Chronic kidney disease due 3@9 45 42% 6671.9 35-4% 828 2:9%
to type 2 diabetes mellitus Q@ 3&@ Q 4to 436)" (40to51) (1-4t062)* (58255t076259) (31-0t0387)" (72-4t0945)  (-02t05-2)
Chronic kidney di ®§§\0 41.4% 46 32% 5954.8 33.4% 752 23%
to hypertensi 65103915) (37-4t044-2)* (40t052) (0-4t052)* (5175-1t0 6741-9)  (293t036-5)" (6541084.9) (-07t045)
Chronge! diseee 1897 255% 24 -1:3% 5554-9 12.7% 706 -5.5%
?Am w: 4 (1652102173) (221t0288)*  (21t028) (-32t007) (492910 62508) (9-6t016-1)* (628t0794)  (-7:5t0-33)*
0\ Chr ‘@ﬁq disease due 2668 25-9% 34 -1-4% 77048 10-0% 989 -7 7%
O&w andunspecified  (232-8t0304.0) (224t0294)"  (30t039) (-37t0 0-6) (6794910 8614.8) (68t013.4)" (87-4t01100) (-99to-54)"

QG




Il rischio CV aumenta sin dalle fasi iniziali della CKD

\0\0@
‘6\06
N
‘\6(\6
XX \\a\\
N v )
15— e & 500\‘ \3\\6
i ! 2 a\'{% @5\ o
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« & 11- + G 2 &\O04
@S 10+ O (o 3
28 19 kol @528 254 21.80
=1 G N :
3L o0 T e E2 o
H = \ ( =
E% . ii[iP&‘ ‘er ge 154 11.29
Sz 4 @?\\‘\ ‘5‘\@ 1%% 10
8 .anth S B
o E 1 07 \ 5 1211
RERT - Fo‘ﬁ‘g . 4 olom I_I_I | . |
(QQ'a - (@(\ 45-59 30-44 15-29 <15 < .60  45-50 30-44 15-29 <I5
QQ \6 e Estimated GFR (ml/min/1.73 m?) Estimated GFR (ml/min/1.73 m2)
O\QQ G@g@ﬁents 25,803 11,569 7i0DZ 4408 1342 No.of Events 73108 34650 18580 2309 3824
\C
(
?G

Go, NEJM 2004



Se non riusciamo a rallentare/fermare
la progressione della CKD...

\0\09\6‘
...nel 2030 (vs 2010) avremo il doppio dei paZ|ent|dm\di%I|S|
o
\%
N\
8.0 30— —@ Asia(0-968-2 @1\.@
—&— North @ &@\@
=~ 707 - - E nA d the Caribbean (0-373-0-903)
E _E é\)gz & “%Bg—cn 236)
T 60+ =@ —g\ ania (0-025-0-053)
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2 o @0 5\9 g e
§ 3072618 — < 6\ g — L
< ¢ 38 g« S | |
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Liyanage, Lancet 2015




Chronic kidney disease prevalence in the general population:
heterogeneity and concerns

Luca De Nicola' and Carmine Zoccali’ Nephrol Dial Transplant (2016) 31: 331-335

Period

Country

Poland

Tanzania

2 2007-10 |47,204 |MDRD 10.8
Australia 199900 |10,949 |ckD-Epi 11.5
England 2009-10 |5,799  |ckp-EPi 11.9
Canada 2007-09 |3,689 |cKD-EPI 12.5
USA 199904 [13,233 |MDRD 13.1
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Osservatorio ARNO Diabete

1l profilo assistenziale della popolazione con diabete

-

CINECA g SID ‘B Rapporto 2019
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Grafico 23'°

diabete
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Le 10 piu frequenti diagnosi principali nei ricoveri ordinari in soggetti con e senza .3
: . \
(tassi per 1000 soggetti) \Og
e
lo\.l
+ , , 6\0\
ricoverati per 1000 soggetti (\@
,E:\’\’&\\a 12

Altre malattie del polmone
Scompenso cardiaco
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»
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&
ekl
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P, _oN© _ _ |
< (\O Qcclusione delle arterie cerebrali




Grafico 28"

| 10 pia frequenti DRG in caso di ricovero ordinario nei soggetti con e senza diabete
(tassi per 1000 soggetti)
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Edema polmonare einsufficienza respiratoria

ricoverati per 1000 diabetici

14
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Indicatore M. % A% Casi % Femmine % maschi
' pazienti (H=697.208) ws Controlli (N=341.769) (N=355.939)
Malattie apparato circolatorio (ICD-1X: 390-459) 29.302 4,2 j@ i\\a 3,4 4.9
Py AX '\’(
\“2d D) LS
Cardiopatia ischemica (ICD-1{: 410-414) 7.421 1 1?900 . \a 0,6 1,5
.\\‘6 ~c\
X2 © &
Diabete (ICD-IX: 250) 7. 113 A\ . ¢ - 0,8 1,2
LoV
O o\
Vasculopatia cerebrale (ICD-1X: 430-434;436;437-438) C%O .6?@, 2 0,8 92% 0,8 0,8
P e
Infarto miocardico acuto (ICD-IX: 410) “OO S\ 60 2.293 0,3 161% 0,2 0,4
~ 6\6"
Insufficienza renale (ICD-1X: 585 g@\g\$ \Q( 1.767 0,3 329% 0,2 0,3
Emodialisi (Spec. 39.9{6-@?95.?{9\(\ 1.693 0,2 275% 0,2 0,3
N
Hwascnl.an e %Qﬁj\g'%a (Intervento : 36.0X) 1.435 0,2 221% 0,1 0,3
SN
Q{'ﬁ \féﬁ rti inferiori (ICD-1X: 440.2X) 1.400 0,2 286% 0,1 0,3
\"t

>¥o ocoagulazione retimica (Spec. 14.33-14.34) 1.395 0,2 353% 0,2 0,2




Analysis of the Global Burden of Disease study
highlights the global, regional, and national
trends of chronic kidney disease

epidemiology from 1990 to 2016 Kidney International (2018) 94, 567- 53&\09\6
S
Change of CKD Incidence by cause Change of CKD prevalence by cau&g()\6
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JAMA | Original Investigation

Clinical Manifestations of Kidney Disease

Among US Adults With Diabetes, 1988-2014 s
\

xO
Maryam Afkarian, MD, PhD: Leila R. Zelnick, PhD; Yoshio N. Hall, MD; Patrick J. Heagerty, PhD; \4
Katherine Tuttle, MD, FASN, FACP; Noel S. Weiss, MD, DrPH:; lan H. de Boer, MD, MS JAMA. 20]663‘@@ 02-610.

DESIGN, SETTING, AND PARTICIPANTS Serial cross-sectional studies of Qﬂ}@' aged 20 years or
older with diabetes mellitus participating in National Health and @dﬁtlggﬁxammatlon

Surveys from 1988 through 2014. NG 2> \C\\\
6\5‘6 \6\\6
Prevalence of DM @@r?"evalence among US adults with DM
NS
P<0.0001 \ ‘\ P=0.390
12% ] H 40% ]
Q\Y\/ \9‘6 8%
30% - 28% 27% 27% 26%

20% -

0‘\ . 10% -

0% -
1988-1994 1999-2004 2005-2008 2009-2014 1988-1994 1999-2004 2005-2008 2009-2014



bé‘o
CKD nel DM2? d\g‘\’&\
. 6(\6
’{6\\6\\‘\
OO\G . 6\\6‘\
'a\\a %@6\6\\

a) Laprevalenza di ACR >30mg/g sta augm.ﬁ?%(\
b) La prevalenza di GFR<60 méggﬁ%\\?@ﬁ@ sta riducendosi

c) Laprevalenza di AC%\?\ié)n}gé\sta riducendosi e di GFR<60
ml/min/1. 73m2 g@% g\mﬁ\ando

d) La QE?eacéD(}l ACR >30mg/g sta aumentando e di GFR<60

\\Z
?.%m(f%mz sta riducendosi



JAMA | Original Investigation
Clinical Manifestations of Kidney Disease
Among US Adults With Diabetes, 1988-2014

o
o\
Maryam Afkarian, MD, PhD: Leila R. Zelnick, PhD; Yoshio N. Hall, MD; Patrick J. Heagerty, PhD:

Katherine Tuttle, MD, FASN, FACP; Noel S. Weiss, MD, DrPH; lan H. de Boer, MD, MS JAMA. 2016&”@@ 02 610.

@

Prevalence of CKD markers among US chd &@a\)@&h DM

GFR<60 mL/min/1.73m?2 6\)\ 6\\0\\6 ACR230 mg/g
e©
P<0.0001 O

e 2 P<0.0001

1988-1994 1999-2004 2005-2010 2011-2014 1988-1994 1999-2004 2005-2010 2011-2014



JAMA | Original Investigation
Clinical Manifestations of Kidney Disease
Among US Adults With Diabetes, 1988-2014

3
xO©
Maryam Afkarian, MD, PhD:; Leila R. Zelnick, PhD; Yoshio N. Hall, MD; Patrick J. Heagerty, PhD: - \%G
Katherine Tuttle, MD, FASN, FACP; Noel S. Weiss, MD, DrPH; lan H. de Boer, MD, MS JAMA. 2015":\; '602-610.

The lower prevalence of albuminuria observed over time may be attributak's 10 a higher rate of
glucose-lowering drugs, RAAS inhibitors, and statins with a consequert ‘ower HbAlc, SBP and LDL

G
@ 0,0
d\) ] \\Q\\ [l white [] Black [ Mexican American

loo- Glucose-lowering medications Fr Renin-anglotecsln@&?erqxﬁ\ m inhibitors Statins
% 80 £2 g0 PS’% ‘\le‘6 % 0]
=2 T 2f _ OO (e £
38 el =\ fo\} & 604
£ N Jeo? £
23 40 » /@!ue 2 a0
3 2 20 : 20-j|I]|I‘ S 201 ’I‘
E (=] v =
.ib- Q(GQ%‘eﬂ%%\m? - Systolic blood pressure i Low-density lipoprotein cholesterol
= \\\la \6\‘ = 2 Z 1501
&z 2 140 S E
D ®) R EE E ip I & E 140 E
O &eP I s ¢ } H
1 23 | £3 1201
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: ;o3
6.5 125 90
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Increasing prevalence of the non-proteinuric phenotype of
renal disease in cross-sectional studies in type 2 diabetes
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Evolution of renal function in the classic versus non-
proteinuric phenotype of diabetic kidney disease
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Changes in Diabetes-Related Complications

in the United States, 1990-2010
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Data from the National Health Interview Survey, the National Hospital Discharge Su @9,
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Il fenotipo non albuminurico della DKD nel DM2 si assgg@a
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Increasing Mortality in Adults 1 erer” st s
With Diabetes and Low Estimated e siet foss

Glomerular Filtration Rate in the e sesen™ =
Absence of Albuminuria
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Data fromthe National Hea Ith@@g}\l%tmién Examination Surveys (NHANES) 1988-2006
were used to examin%\@@&‘l{twgnds in adults with diabetes, defined as physician
diagnosis, fastin ‘ ﬁgg@% mg/dL, hemoglobin A, >6.5% (48 mmol/mol), or use
of glucos%-ég\ﬂerigg)‘i@edications. Mortality trends by CKD phenotype (estimated
8!‘\3\%15(98{1&5\‘%%0" rate [eGFR] and urine albumin-to-creatinine ratio [ACR] level)
‘ \2

Diabetes Care Publish Ahead of Print, published g\&\e ebruary 7, 2018
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Non-albuminuric renal impairment is a strong predictor of mortality
in individuals with type 2 diabetes: the Renal Insufficiency And
Cardiovascular Events (RIACE) Italian multicentre study

Giuseppe Penno' - Anna Solini® - Emanuela Orsi’ - Enzo Bonora® - Cecilia Fondelli® - Roberto Tn=_-visan6 . . 6\0
Monica Vedovato’ - Franco Cavalot® - Olga Lamacchia” - Marco Scardapane '® - Antonio Nicolucci '° 6\0\
Giuseppe Pugliese "' (3 - for the Renal Insufficiency And Cardiovascular Events (RIACE) Study Group (\6
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* Prospective cohort of 15,656 individuals with DM2 enrollqgoﬁ\gogg\@b%
e Qutcome: all-cause mortality (mean follow-up 7.4 eag‘S\Pm nts stratified by
albuminuria (AER>30 mg/d) and/or low GFR (<%@ /&&@}ﬂ 3m?)

0.

DKD phenotype Descrintion Prevalence
[N (%)]

0 . \
No DKD (9\6 0% 50O AER<30/GFR260 9984 (63.8)

AIbumlngl@wQLQ@':&erved GFR AER230/GFR260 2966 (18.9)
W
0@@ or h}ﬁﬁrurlc DKD AER<30/GFR<60 1476 (9.4)

?Q‘lbummurlc DKD with reduced GFR AER>30/GFR<60 1230 (7.9)

* Adjusted for: age, sex, smoking, diabetes duration, HbAlc, BMI, eWC, triacylglycerols, cholesterol, HDL, lipid lowering treatment, SBP, DBP, antihypertensive treatment,
diabetic retinopathy grade, any CVD and any cancer

Diabetologia Published online: 21 July 2018



Cardiorenal prognosis by residual proteinuria level in diabetic
chronic kidney disease: pooled analysis of four cohort studies

Roberto Minutolo’,

Luca De Nicola®

Francis B. GabbaiZ,

TABLE-CKD
*Renal clinics n=25
*Patients (n=1.248)

enrolled in 2003
*Follow-up: 5.0 yrs

NEPHRO-SUN
*Renal clinics n=1
*Patients (n=729)

enrolled in 2002-2010
*Follow-up 3.3 yrs
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Non-Diabetic CKD
(n=1,481)

Michele Provenzano', Paolo Chiodini’, Silvio Borrelli',
Carlo Garofalo®, Ferdinando C. Sasso*, Domenico Santoro’, Vincenzo Bellizzi®, Giuseppe Conte’

D
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e
ABP-CKD . [ RECORD-IT
*Renal clinics r%430\ \'a‘RenaI clinics n=19
*Patients @%@36 WO *Patients (n=812)

enrolled in 2010
*Follow-up 3.6 yrs
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Excluded patients
* Duplicate patients (n=338)

Pooled cohort
(n=2,174)

* Not taking CEl or ARB (n=679)
* Lost to follow-up (n=7)
* GFR>60 and Uprot<0.15 g/d (n=27)
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Diabetic CKD

(n=693)




Cardiorenal prognosis by residual proteinuria level in diabetic
chronic kidney disease: pooled analysis of four cohort studies
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Cardiorenal prognosis by residual proteinuria level in diabetic
chronic kidney disease: pooled analysis of four cohort studies
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Demographic and clinical characteristics of DKD and non-DKD patients stratified, @@r\hn@g@ proteinuria category
\\\

No DM-CKD (N=1481) A\\-CKD (N=693)

Proteinuria categories (g/day) (ﬁd é\éﬁr%teinuria categories (g/day) P
<015 015049 051 %‘13 \\} <0.15 0.15-0.49 0.5-1 for
.. 0( trend
\J
Number 471 401 P&& g‘& 191 159 124 219
Age (years) 9ﬂ:14 ?%%4 0\6 115 60+16 <0.001 72+8*  69+11* 68+11* 66+11* <0.001
Males (%) 0‘5\(72’ 659 <0.001 56.0 54.7 54.0 64.4  0.140

BMI (kﬁ p‘ \]B(?i47 27.244.7 27.1+4.8 27.6+4.9 0.099 30+£5*  30+£6*  29+6*  2945*  (.132

0 m?(éb\]e( 33.8 27.9 27.1 24.5 0.026  52.9* 48.4* 42.7* 47.9* 0.371
N
%@B (mmHg) 13619 135+18 137419 139418 0.006 141+17* 141+19* 141+20* 147+20* 0.001

DBP (mmHg) 7811 7911 80+11 82110 <0.001 76*11* 78%11 78%11 80+12* 0.001



Cardiorenal prognosis by residual proteinuria level in diabetic
chronic kidney disease: pooled analysis of four cohort studies
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Cardiorenal prognosis by residual proteinuria level in diabetic
chronic kidney disease: pooled analysis of four cohort studies
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Proteinuria categories (g/day)

<0.15 0.15-049  050-1.05  >1.50
HR HR HR " HR
(95% CI) (95% CD ($5% i) (95% CI)
All-cause mortality é\
Non-diabetic CKD Rmmb\%&’) 4@(3 1.60 1.69
c,(} 79-171)  (1.07-2.40)  (1.20-2.55)
Diabetic CKD 99 1.92" 1.99 1.98
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Cox models were stratified by cohort and adjusted for baseline covariates: age, gender, BMI, smoking, CVD, LVH,
calcium, phosphate, albumin, Hb, GFR, SBP, LDL-C, tryglicerides, RAS inhibitors, statin



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 ‘03 0\09
Digsu N. Koye, Dianna J. Magliano, Christopher M. Reid, Christopher Jepson, Harold I. f—@l@')an
William H. Herman, and Jonathan E. Shaw AJKD N&\l lss XX | Month 2018
CRIC participants with diabetes and reduced GFR (n=1 813)%ggﬁ:f|e&\ \orotelnurla
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B CRIC study (US 606 Gab
study (US) PS) (\\]G‘ DKD patients in Italian cohorts

. 31%

0% 26% 3%
A\ ) .1-0. .5-1. .
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Original Investigation A]KD

Risk of Progression of Nonalbuminuric CKD to
End-Stage Kidney Disease in People With Diabetes:
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Take home message

1. Prevalence of non-proteinuric phenotype of DKD is in‘cargaé}ng in
the last years likely due to a wider use of RAS inh{bgit%\\l‘é and better

. Io\Z \‘\6‘\
glycemic control 0¥ @
A0 e

6 .

2. Non-proteinuric phenotype of DKQQ@%% ited with lower

mortality, CV and renal riskhgfa‘i:ilaélv?o non-diabetic CKD.

St
O S

3. In proteinuric patkgp@?%&s%\/day), cardiorenal risk similarly

increases re %éaaf%iabetic status.

R\
2 )

4. Th&gﬁ@é{ooﬁ diabetic status per se only emerges in the presence of
é\%\\m%qyﬁ‘te proteinuria (0.15-0.49 g/day), where diabetes heralds a
O\aQO‘ C,e\lﬁﬁ‘gher risk of CV morbidity and mortality

oot ©



US approach to CKD: Old and New

1943 1960 "
artificial kidney shunt for dialysis \O\Og
S
2016 @@
13 die each day waiting for a {m‘ﬁ%p&ant
90,000 are waiting for a kidpes Fagsp‘{‘gnt
120,000 annually began S\{g@%
Scientific Registry of Transplant R@//ﬁg‘:t 2@,@ nnual Data Report

10,2019
£AS N Adv gg;y;r&n Kidney Health

Arraimy Seii @by f Megdvahigy

r
e lmprove access to and quality ofT
Reduce risk of kl@yﬁau person-centered treatments for t;gziasfraaﬁ:eﬂsn:g
X\ 0( kidney failure J L y p J
\O
@ By 2025, 80% new pts with By 2030, double number of
O “ EGSQ@PAEW ESKInps by 254 home dialysis or transplant kidneys available for transplant
e
O\QQ e\l

?e( The time has come for dialysis to take its place in a museum among the most
revolutionary, lifesaving, and soon to be historical medical devices
US Department of Health and Human Services — cJASN 5 November 2019
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Is There a “Point of No Return” in Progsé§a|ve Renal

S\
Disease?’ ,o\\\a%@e,\d\
O z\\\a
Giuseppe Maschio,? Lamberto Oldrizzi, cbdeﬁorl%
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The protectlv«g?\@{y‘&;t;;s‘eé?r both dietary and
pharmaﬁgtofg@mﬁnterventmn in CKD becomes less

eff%cdﬁqgﬁﬁen sCreat is only slightly increased

L. Am. Soc. Nephrol. 1991
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Preserving Kidney F eﬁ%gdﬂ%‘tead of Replacmg It

Alan S. Kliger," and Frank C. Brow%$ )&Q@Q? he Diabetic Kidney Disease Task Force of the American Society of
Nephrology* Q 6\
Q?/ o\
It 153@31% f@q\%ﬁ_‘phl‘ﬂlﬂhk’ to embrace a change inparadigm:
5&81‘3@%\% ln our traditional focus on pathophysiology and
g,\\ l@khwv preservation.
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Kidney Health for Everyone Everywhere — from@@zgﬁ?\

Approach Main
goal

Primary Avert
prevention kidney

dlsease

Tertiary Avoid
prevention kidney
failure

Additional
targ et:na QQQT 5\ Q‘

rular

Manage ri
fact &%ne ‘\g\yperﬁ ltration

disease ed
& prip ?

Seco QQSIDW CKD
{;a@ém 0 progression;

prolong kidney
health

Delay dialysis
transition; preserve
the remaining
kidney function

Emerging or
worsening
albuminuria;

decliningeGFR

Worsening
uraemic signs
and symptoms

Ge.

60 \‘e(e

factors to target

Diabetes;
hypertension; obesity;
solitary kidney; genetic
risks; otherrisk factors

Proteinuria;
uncontrolled
hypertension; poor
glycaemic control;
high proteinintake

AKl events and AKI

risk factors; worsening
cardiac function
(cardiorenal syndrome)

QO
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© Werld Kidrvey Day 2006 - 2000

etect|on and Equitable Access to Care

Interventions

Support lifestyle modifications with moderate physical
activity; provide dietary advice including avoidance of high
sodium and excessive protein intake; prevent and manage
obesity; improve glycaemic and blood pressure control;
identify genetic risk factors; ensure adequate hydration

Manage proteinuria; encourage low-sodium and low-protein
diet; encourage more plant-based sources for dietary
protein; identify and offer effective pharmacotherapy;
individualize therapy; identify and manage additional CKD
risk factors; explore integrative and alternative approaches

Manage uraemic symptoms and comorbidities; manage
fluid and sodium retention; manage cardiovascular risk
factors; explore novel kidney preservative and supportive
therapies



What to do next......

Diabetic Kidney Disease eko\og\‘a‘
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Lipid management
Nutritional therapy
Anemia management
Anti-aggregant therapy
CKD-MBD treatment

Tubulo-interstitial
Inflammation

N Progressive
GFR decline
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Mortality
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Prospettive Future ?

MULTIDISCIPLINARIETA
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\© terapia La Malattia Renale Diabetica (DKD):

Presente e Futuro dell’Approccio
Integrato Nefro-Diabetologico
TEAM WORK FOR WORK SUCCESS
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