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Dichiarazione esplicita di trasparenza delle fonti di finanziamento
e dei rapporti con soggetti portatori di interessi commerciali

O\OQ»\
Il sottoscritto Dr. quse;@@\??enno

Relatore

\\6
We% \’3\'& sul Conflitto di Interessi, pag. 17 del Reg.
I ’Accordo Stato-Regione del 5 novembre 2009,
dichiara

Q(@% negll ultimi due anni ha avuto i seguenti rapporti anche di
5\

finanziamento con soggetti portatori di interessi commerciali in
campo sanitario:

Alfasigma, AstraZeneca, Boerhinger
Ingelheim, Eli-Lilly, Merck Sharp & Dohme,
Mundipharma Pharmaceuticals,
Novo Nordisk, Takeda

Rimini 2 ottobre, 2019



Why he is not here?




Renal protection with blockers of the renin-angiotensin system (RAS)

The Reduction of Endpoints in NIDDM
with the Angiotensin Il Antagonist
Losartan (RENAAL) Study
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Reduction of proteinuria and renal protection with RAS blockers

The Reduction of Endpoints in NIDDM with the Angiotensin I
Antagonist Losartan (RENAAL) Study
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Reduction of albuminuria and DKD progression
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Clinical manifestations of Kidney Disease among US Adults with
Diabetes, 1988-2014

Prevalent cases of diabetic kidney disease in the United States accounting for persistence
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Clinical manifestations of Kidney Disease among US Adults with
Diabetes, 1988-2014

Prevalent cases of albuminuria and reduced eGFR in the United States by age

accounting for persistence O\OCS\")'
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Clinical manifestations of Kidney Disease among US Adults with

Diabetes, 1988-2014
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Data Source: National Health and Nutrition Examination Survey (NHANES), 2007-2012 participants aged 20 & older. Single-
sample estimates of eGFR & ACR; eGFR calculated using the CKD-EPI equation.
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Remission/regression of albuminuria

The Steno-2 Study
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Diabetic Kidney Disease (DKD)

The Renal Insufficiency And Cardiovascular Events (RIACE) Study

15,773 patients with type 2 diabetes
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Diabetic Kidney Disease (DKD)

The Renal Insufficiency And Cardiovascular Events (RIACE) Study
'\6'

No albuminuria & eGFR =260 Albuminuria & eGFR 260
n. 9,865 (62.5%) Alb- eGFR - n. 2,949 (1.8.7%) Alb+ eGFR-

Microalbuminuria Macroalbuminuria

& eGFR <60 n. 912 (30.8%) n. 374 (12.6%)
n. 1,673 (56.6%)

Alb- eGFR+ Albuminuria & eGFR <60
n. 1,286 (43.4%) Alb+ eGFR+

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



Diabetic Kidney Disease (DKD)

The prevalence of DKD phenotypes in different populations
with type 1 and type 2 DM is increasing

e T2DM (Alb-DKD of all eGFRW) e\o\o@
\®)
e NHANES 1988-1994 = 35.1%; =» NHANES 2001-2008 = 51. 8%66\03}
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S
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Swedish National Dlabeé @é%@‘)aeo Sweden 2007 61.9%
N
UK Nation SJQQ%I%BE\?Audlt UK 2007-2008 63.7%
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Oﬁ\g@@f’hm@k Italy 2009 48.2%
Gao B. et al. China 2008-2009 69.9%
PERCEDIMED2 Spain 2011 69.4%
DPV/DIVE Registry Germany 2010-2017 68.3%

Pugliese G et al., NMCD, submitted (Joint Position Statement SID-SIN)



Diabetic Kidney Disease (DKD)

The prevalence of DKD phenotypes in different populations
with type 1 and type 2 DM is increasing
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Diabetic Kidney Disease (DKD)

The Renal Insufficiency And Cardiovascular Events (RIACE) Study
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st inuri W 5o%
age >3 CKD nonalbuminuric Stages 1-2 CKD\Q @ ge >3 CKD albuminuric
Q\V \é}\@\\
OR 95% Cl OR 6\\6 egfqg OR 95% Cl
Age (year) 1.101 1.093-1.109 6%3 G‘\\‘ .014-1.024 1.092 1.083-1.101
Male sex 0.444 0.392-0. 503 1.891-2.308 1.365 1.182-1.576
Smoking %
Ex - &\ \3‘97 0.969-1.193 - -
Current = O e \6 1.409 1.247-1.592 — -
Diabetes duration 1.006 6€Y1 03@1 12 1.026 1.020-1.032 1.019 1.012-1.026
HbA, . 1.179 1.144-1.214 1.061 1.014-1.110
BMI (unit) % (Q\U‘ 1 .015-1.039 1.035 1.026-1.034 1.034 1.020-1.049
Triglycerides (x 10 mg/dl) ‘33' 1.036-1.056 1.027 1.020-1.034 1.070 1.059-1.081
HDL-cholesterol (x5 mg!d{)eQa #(@ 0.919-.965 - - 0.936 0.910-.963
Lipid-lowering treat rr@ra 216 1.082-1.367 - - - -
Hypertensmn (\6\ 1.612 1.317-1.974 1.804 1.576-2.065 2.534 1.922-3.340
Retinopathyd®
Nonadvariced 1.086 0.910-1.297 1.400 1.229-1.594 1.944 1.624-2.327
Advanced 1.447 1.184-1.769 2.252 1.953-2597 3.927 3.261-4.730
Previous CVD 1.661 1.454-1.898 1.211 1.090-1.345 2.274 1.982-2.610

I Amisti; ramraccian analusie w

ntl ea varnahla salantinn Variahla avaliv weina tha MOADN Qhudv farmaila Ahalastaral Maccas AfF alREDR wara

Independent correlates of nonalbuminuric and albuminuric renal impairment (eGFR <60 ml/min per 1.73m?, stage 23 CKD) and albuminuria
with nonreduced eGFR (eGFR 260 ml/min per 1.73m?, stages 1-2 CKD) vs. no CKD (eGFR 260 ml/min per 1.73m? without albuminuria)

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



The Renal Insufficiency And Cardiovascular Events (RIACE) Study

Diabetic Kidney Disease (DKD)

e\l
10.6% 0\0 § 2%
‘\\a
\@\\o \0\
Stages 1-2 CKD Stages 3—5 nonalbu Stages 3-5 albumunuric CKD
Variables OR (95% CI) P OR (9 @ 5\ P OR (95% CI) P
2 (<
Model 1 066\)\ ‘50 \\16
HbA,;.-MEAN, 1% increment 1.196 (1.132-1.264) g@ d\
Model 2 eﬁ (G
HbA,.-MEAN, 1% increment 1.156 (1.089— 12@8)? Q
HbA,.-SD, 1% increment 1.2218(11 Q@ﬁ‘g%)\\(\@ 03 1.331 (1.097-1.613)  0.004
Model 3 G\\P' oW
HbA,-MEAN quartiles 32 o 0.0001
Quartile 1 o\ \18(?
Quartile 2 @ o0° ‘e}f‘}w (0.933-1341) 0.227
Quartile 3 . \l@Q 06\1 1.140 (0.944-1.377)  0.175
Quartile 42X _ ¢ (" 1.523 (1.244-1.864) _ 0.0001 ‘
HbA ‘b‘ﬁh’armes 0.043 0.006
Quartile 1 1.0 1.0
Quatrtile 2 1.082 (0.905-1.294)  0.387 0.934 (0.711-1.228)  0.626
Quartile 3 1.139 (0.949-1.368)  0.162 1.268 (0.968-1.661)  0.084
Quartile 4 1.305 (1.080-1.578)  0.0006 1.469 (1.100-1.962)  0.009 |

8,260 patients with type 2 diabetes from Italy

Penno G, et al., The RIACE Study Group. Diabetes Care 36: 2301-2310, 2013




Diabetic Kidney Disease (DKD)

Clinical features of 120,903 patients with type 2 diabetes: whole sample and

divided according to the presence/absence of albuminuria or low eGFR.,

RIACE -

62.5%

Whole sample

Alb— and low eGFR—

10.6%

Alb— and low eGFR+

AS+ and Jonw @GFR—

8.2%

Alb+ and low eGFR+

n (%) 120 903 63 639 (52.6%) @ 56 (23 89%) 14 684 (12.2%)
Male gender n (%) 70247 (58.1) 35822 (56.3) 5776 (4 'a %‘19 874 (69.0) 8741 (59.5)
Age (years) 66.6+ 11.0 64.1 £10.7 aé@g’& \19‘ 65.0 +10.8 734485
BMI (kg/mz) 29.7 +5.2 294 +£52 30.2+53 30.0+£5.2
Serum creatinine (mg/dL) 1.0+0.5 0.8+0.2 09+0.2 1.6 +0.8
eGEFR 75.5%1.5 83 1+ G 8.0 + 9.8 84.1+14.4 42.8+12.7
Known duration of diabetes (years) 11.1+94 é% 1334104 11.0+9.0 15.3+10.5
HbAlc (%) 75+15 e@ a 6\6 74+14 78+16 7.7%15
Total cholesterol (mg/dL) 186.6 + 4, 185.7 + 40.7 185.6 +42.3 183.4 +42.7
Triglycerides (mg/dL) 13 2 (\639 4+ 99 7 151.1 £ 874 157.2 £131.0 166.6 + 108.1
HDL cholesterol (mg/dL) \.@ 504 £ 13.7 496+ 138 47.7 £13.2 46.5+13.4
LDL cholesterol (mg/dL) 2% oggblu 2 110.0 +33.8 106.4 + 34.1 107.1 +34.9 103.9 £ 34.4
SBP (mmHg) Q( Q e( 9.6 +19.1 137.7 £ 18.3 139.5+ 18.9 1415 £195 143.8 £ 20.5
DBP (mmHg) ( Qe 79.2+98 79.1+95 773+98 80.5 £ 10.0 78.5+10.3
Pulse prcssu@(ﬁ}l 1@6 60.5+16.5 58.7 £ 15.7 623+ 16.6 61.1 +16.6 65.4 +18.0
Rct.lno 18.6 14.2 18.5 224 30.5
Smokcrs (%) 17.6 17.5 8.8 23.8 13.4

Alb—, normoalbuminuria; Alb+, albuminuria; eGFR, estimated glomerular filtration rate; BMI, body mass index; HbAlc, glycated haemoglobin; HDL, high-density lipoprotein
cholesterol; LDL, low-density lipoprotein cholesterol; SBP, systolic blood pressure; DBP, diastolic blood pressure All the between-group differences are statistically significant with

P < 0.0001.
De Cosmo S, et al.,

The AMD-

Annals Study Group. Nephrol Dial

Transplant, 29: 657-

662, 2014

52.6%

11.3%

12.2%
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Hazard ratio

Albuminuria and eGFR independently predict cardiovascular
and renal outcomes in type 2 diabetes

10,640 patients with type 2 diabetes, aged =55 yr, and with at least on

additional risk factor for CVD enrolled in the ADVANCE study @
@O

Cardiovascular events Cardiovascular death RegéD‘@vqnts

\
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\"°‘ @
\O

Hazard ratio
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Macro- &6 Macro- . L
albuminuria ppo.o a’& 60-89\‘ albuminuria pg.co eGFR 60-89 albuminuria Micro- . eGFR 60-89
albuminuria Nomo- ‘6@,%290 albuminuria Nomo- eGFR 290 albuminuria Normo-  eGFR 290
Baseline UACR a'”""?g”@ \ﬁ eline eGFR Baseline UACR  2/buminuria Baseline eGFR Baseline UACR  albuminuria Baseline eGFR
%‘E\ (\0
QU e eGFR ( mil/min/1.73 m°) Baseline eGFR (ml/min/1.73 m-) Baseline eGFR (ml/min/1.73 m*)
Q\a GFR 290 GFR 60-89 GFR <60 GFR 290 GFR 60-89 GFR <60 GFR 290 GFR 60-89 GFR <60
Baseline U Baseline UACR Baseline UACR
MNormoalbuminuria 1.00 0.3 1.33 MNormoalbuminuria 1.00 122 1.85 Normoalbuminuria 1.00 0.89 3.95
(Reference)  (0.78-1.22) \_(1.02-1.75) (Reference)  (0.81-1.84)\_  (1.17-2.92) (Reference)  (0.31-2.58) \_ (1.38-11.34)
Microalbuminuria 1.48 1.6 : Microalbuminuria 1.9 252 Microalbuminuria 0.45 3.7 i
(1.09-201)  (1.20-1.98)  (1.54-2.69) (1.16-3.32)  (1.65-3.84)  (2.15-5.30) (0.05-3.83)  (1.158.74)  (6.16-42.54)
- 1.18 1.67 323 - 287 361 5.93 N 7.82 16.13 2220
Macroalouminuria o 55 5 69)  (1.09-2.57)  (2.20-4.73) Macroalbuminuria 1 018 1) (2.02-6.43) _ (3.45-10.20) Macroalbuminuiia 4 51 4063)  (54047.42)  (7.62-64.72)

Ninomiya T et al., J Am Soc Nephrol 20: 1813-1821, 2009



Cumulative risk (%)
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Albuminuria and eGFR independently predict cardiovascular events
and death in type 2 diabetes

9,795 low-risk patients with type 2 diabetes enrolled in the FIELD Sfiety

e’\o
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Drury Pl et al., Diabetologia 54: 32-43, 2011



DKD phenotypes predict death in type 2 diabetes

15,656 individuals with type 2 diabetes enrolled in the RIACE Study

Deaths (n. 3602; 23.0%, during an average follow-up of 7.4 yrs)
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Penno G et al; for the RIACE Study Group. Diabetologia, 61: 2277-2289, 2018



Albuminuria and eGFR independently predict death in type 2

diabetes
15,656 individuals with type 2 diabetes enrolled in the RIACE Study

Deaths (n. 3602; 23.0%, during an average follow-up of 7.4 yrs)

KDIGO
category

G1

(1.09, 1.58)

1.39
(1.15,1.68)

B° o2 1.39 1.48
N®(1.07,162) | (1.14,169) | (1.22,1.80)

Penno G et al; for the RIACE Study Group. Diabetologia, 61: 2277-2289, 2018



Increasing mortality in adults with diabetes and eGFR
in the absence of albuminuria

Adults with an eGFR <60 mL/min/1.73 m2 and an ACR <30 mg/g increased from 6.6%
of the total population with diabetes during years 1988-1994 to 10.1% of the totaal

population with diabetes during years 2007-2010. \oe\o\og\ :
O\,
o o ‘6&\\3\\9‘\&
£ a0 - ¢GER %60,@ER < 30
: \a aé\
-E 100 i{\\‘e(e
3\ S
g 80 —4— eGFR <60, ACR 30-
299
2
E 40 —8—eGFR <60, ACR 2300
wm
£
(GQ
Og\ﬂaﬁ .
'\‘39 ?6‘
O 0 =gr=Total population
1988-1994 1999-20022003-2006 with diabetes

Optimal management strategies are needed to reduce mortality in those
with a low eGFR and an ACR <30 mg/g.

Kramer H. et al, NHANES, Diabetes Care, 41: 775-781, 2018



Kaplan-Meier curves showing incidence of vascular outcomes by
DKD phenotypes: 972 T2DM subjects, follow-up 11.3+4.4 years
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Alb*DKD stadi 23 (n.

K-M: Log Rank test p<0.0001
21.62 x 1000/anno

32)
30)

38.5% (n. 55)
HR 1.78
(1.32-2.40)
38.46 x 1000/anno

43.8% (n. 14)
HR 2.05
(1.19-3.53)
44.42 x 1000/anno

43.3% (n. 13)
HR 2.74
(1.56-4.81)
59.36 x 1000/anno

= —
I

Heart fallur‘ge???’

0.5

04—

, 03

0,2+

0.1

0,0+

No DKD (n. 767)

DKD stadi 1-2 (n. 143)

A*DKD stadi 23 (n. 30) o\ \o
(P eX©

S
QQ {\Oe 21.9% (n. 7)
? G‘ (1&8szlé(.)§ 1)

K-M: Log Rank test p<0.0001
9x1

\l@ % (n. 21)
HR 2.44
(1.47-4.06)
12.22 x 1000/anno

b

O:

19.48 x 1000/anno

13.3% (n. 4)
HR 3.02
(1.09-8.37)

25.3% (n. 194); Ref \

J

sz)m ‘O(

13.80 x 1000/anno J

1,0+
08
276 su 972
> 28.4% 06+
25.22 x 1000/anno
04—
0,2+
03(
\G
S
1,0
08—
84 su 972
\ oo o
6.80 x 1000/anno
04—
02—
0,0

K-M: Log Rank test p<0.0001

No DKD (n. 767)

DKD stadi 1-2 (n. 143)
Alb-DKD stadi 23 (n. 32)
Alb+DKD stadi 23 (n. 30)

>
D/zg

ESRD

K-M: Log Rank test p<0.0001

No DKD (n. 767)

DKD stadi 1-2 (n. 143)
Alb-DKD stadi 23 (n. 32)
Alb+DKD stadi 23 (n. 30)

0 4 8

Follow-up, years

| I I I [

XG

25. 9%@8
SO
1000/a

‘ \\’3?&
SN

2.15

(1.13-4.09)

59 x 1000/anno

30.0% (n. 9)
HR 2.83

(1.44-5.57)

39.01 x 1000/ann0J

5.7% (n. 44); Ref \
4.38 x 1000/anno

10.5% (n. 15)
HR 2.04
(1.14-3.67)
8.63 x 1000/anno

9.4% (n. 3)
HR 1.90
(0.59-6.13)
7.79 x 1000/anno

30.0% (n. 9)
HR 9.30

(4.53-19.11)

35.67 x 1000/annoJ

184 su 972

> 18.9%

16.03 x 1000/anno

71su 972

7.3%
5.72 x 1000/anno

Garofolo M. et al, unpublished data



The RIACE (Renal Insufficiency and Cardiovascular Events)
Italian Multicenter Study

Logistic regression analysis of CVD events by vascular bed ,

O
with CKD phenotypes as covariates ‘3‘06\0\
d\o\‘ A\
Coronary Cerebrovascular 0\\ o }\)%eral
Variable events events e\’b \\3@ events
So° 5\0\\"
Retinopathy \aa\\a (©
‘\‘e
Absent — G@éb‘ 8 1.0
Nonadvanced $ e% (l 17-1.62) 1.71 (1.41-2.06)
Advanced —?6 Q‘ 88 (0.72-1.08) 2.52 (2.07-3.07)
o
CKD phenotype S
No CKD N o O 1.0 1.0
Stages 1-2 CKD@CY& (901 (0.794-1.022) | 1.41 (1.20-1.65) 1.51 (1.25-1.82)
Nonalbug@g@(nc‘e\a'
9»3@1% 1.514 (1.304-1.757) [122(1.01-1.48)  1.40 (1.11-1.76)
G urﬁ!ﬁurlc stage
=3 CKD 1.270 (1.083-1.490) [1.69 (1.40-2.00) 1.88 (1.52-2.34)
Results are presented as ORY93 —Var ded: HbA,., BMI. OHA, oral hypoglycemic agent.

Solini A. et al, The RIACE Study Group. Diabetes Care 35: 143-149, 2012
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The presence and consequence of nonalbuminuric chronic kidney
disease in patients with type 1 diabetes

O no CKD
Development of ESRD, CV events and all-cause mortality [1 Stages 1-2 CKD \a-
during 13 years of median follow-up O Stages 3-5 CKD AII%\O\OQ‘
B Stages 3-5 ﬁ\ﬁﬁ&
R ‘v \6\\
8 —@@?’T@s@— 63.0%
HR R0\
DO
6
5
4
3,1
3
........................... o srrrssssssssssssssssssssnnns)
5 13.9%
1 03% “ 130
0 l , 0 ' '
CV events All-cause mortality ESRD
415 (11.5%) * 406 (10.7%) ** 378 (9.9%)

* Adjusted for sex, age, BMI, sBP, HbAlc, non-HDL cholesterol, history of retinal laser tx, and current smoking;
** Adjusted for age

Thorn LM et al., Diabetes Care, 38: 2128-2133, 2015



Kaplan-Meler curves showing incidence of vascular ourcomes by
DKD phenotypes: 736 T1DM subjects, follow-up 10.4=%2.9 years

All-cause death *

1,0

0,5

06—

04

0,2

0,0

3.53 x 1000/anno

19.9% (n. 10)
HR 4.80
(2.31-9.97)
17.88 x 1000/anno

52.9% (n. 9)
(6.74-30.78)

No DKD (n. 692)
DKD stadi 1-2 (n. 53)
DKD stadi >3 Alb- (n. 17)

58.6% (n. 7)
HR 22.34
(9.65-51.71)

3.8% (n. 26); Ref \

53.47 x 1000/anno

DKD stadi 23 Alb+ (n. 12) 73.19 x 1000/anno

K-M: Log Rank test p<0.0001

0 3 15

Major CV events

104 K-M: Log Rank test p<0.0001 4.2% (n. 28); Ref \ . a‘
' No DKD (n. 660) 4.01 x 1000/anno g\

DKD stadi 1-2 (n. 49) —0\3

AlbDKD stadi 23 (n. 17) 28.6% ( e\.
0,8—| Alb*DKD stadi 3 (n. 10)

3@ o/
52 su 774 . 1§00 a\ o 49 su 736
0,6 . (\ 0
6.7% \:a\\a ‘\& 10.45 6.7%
6.36 x 1000/anno a\ @9‘5 (4.31-25.33) 6.42 x 1000/anno
. \Q A\ 44.23 x 1000/anno
04— c,\e . 5(\ —
‘ 10.0% (n 1)
HR 3
7\ (0.48- 26 04)
J 0,2—5\)\6 13.62 x 1000/anno J
?]
S
&O O'Og—o)
I [ [ | I I I
@ . Q(G 0O 3 6 9 12 15 18

Coronary eveé%???’ \(\a\e

1,0

Cumulative incidence

(=]
oo
|

06

04

0.2

0.0

K-M: Log Rank test p<0.0001

No DKD (n. 660)

Qe

3@\n 2&&\

.85 x

S % [ B o)
Alb+DKD stadi 23 (n. 10) 6 \6 HR 6.51
(QQ ‘G (2.96-14.33)
Q \‘G 19.27 x 1000/anno
. ‘Na . oe .
5\\- < ) 29.4% (n. 5)
(@) ?e HR 11.20
Q (4.18-29.96)

10.0% (n. 1)
HR 5.24
(0.70-39.17)
13.62 x 1000/anno

34.16 x 1000/anno

e

35su 736
4.8%

J

Follow-up, years

4.54 x 1000/anno

Garofolo M. et al.,

Complications 32: 550-

J Diabetes
557, 2018*

& unpublished data
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Challenging conventional paradigms:
Diabetic kidney disease with and without albuminuria

DCCT/EDIC; 1439 type 1 DM patients

followed over a median of 19 years 09
xO
no albuminuria no albuminuria . 0\@96
microalbuminuria microalbumi uga?b%f @éﬁal impairment
] l e

. macroalbuminuria

70

bl\l@ﬁ’\@na before renal impairment

61%

60

50

1350 (93.8%) 89 (6.2%)
with no sustained eGFR <60 developing sustained eGFR <60

Molitch ME et al., Diabetes Care 33: 1536-1543, 2010



Gznd Early Progressive Renal Decline was observed in 10% of 280 T1D

ﬂ-’ﬂ?f{-'" patients with Normoalbuminuria during 6-10 years of follow-up.
Baseline eGFRcr-cys Baseline eGFRcr-cys g\@‘
2105 mi/min <105 mi/min \)G\o\o
N=14(165)8% N=14(120012% . )\
140 - A (18217 Early 140 - B i (\\0\‘ 2N
progressive R4 ‘\3\\
: WO AN
renal decline A\ e\
120 A - ~ | o
100 -
= e
£ O
2 2\
? 60 jmmmmmmmnn p——— . O\
. 50 % oe°
(TH | < 6\l \
(0 40 > \
5 @0 e
‘Q'NQQ '\oe\‘ 1
Q‘b\\' @(( 5 .
O\‘&Q‘ 1 © \ E <0
L S S e e T e O A e
40 1 2 3 4 56 7 8 9 10 401 2 3 45 6 7 8 9 10

Follow-up in Years

Krolewski AS et al., Early progressive renal decline precedes the onset of microalbuminuria and its
progression to macroalbuminuria. Diabetes Care 37: 226-234, 2014.



Progression and categories of progression of eGFR decline in
patients with T1DM according to strata of albuminuria at entry into
follow-up. At entry, eGFR was normal in all patients.

Patients from the First and Second Joslin Kidney Studies in TLDM: 6-10 years of follow-up nd\a'
\
eGFR decline Normo-albuminuria | Micro-albuminuria Macro-albuminuria 0‘\a\oe.’\uTotal
per mifyr % % % o\ Wl %
<2.9 91% 78% W gl 81%
' c;\e\a‘\a\;\"\@

; [ SOV A\ OWNr r
3-4.9 6% 1%;2“\\6 o 66\ 16% 8%
5-9.9 9% < 2% 22% jgec\’\z%}){\\le 51% 1 19% 19% < 7%

— \,

U S
>10 L 1% Q@$$ X lega 4% L 16% L 4%

T o
VO
Total (n) X v\%éi 3 G 525 275 1,732
. e .
Patients from the S%@g@l\((\l@aﬁ Scotland: 11.6 years of observation*
eGFR declingaQ‘e‘\(.'eN@Fr%o‘—albuminuria Micro-albuminuria Macro-albuminuria Total
per ml,/\¥{05\“ oot &Y % % % %
\CAS *

at least 3.0 10.7% 20.7% 54.5% 12,2%
Total (n) 4,870 422 93 5,385

Krolewski AS et al., Kidney International 91: 1300-1311, 2017
*Colombo M et al., Diabetologia, submitted




Progressive Renal Decline. The New Paradigm of Diabetic
Nephropathy in Type 1 Diabetes.

At entry, in a subgroup, eGFR was 30-59 mi/min/1.73 m*. e
e
@‘\0\? W
™
Y.\ %\‘

. . . . N\
Patients from the Second Joslin Kidney Studég(sei‘?&&g : 4-10 years
of follow-up -t
Frequency of decliners (eGFRcr-cys 23.3‘%{.\/59299\3\60(\\1
. W @9 . .
eGFRcr-cys, ml/min Nor@@% gretinuria Micro-albuminuria
\)":3?’? '\C‘a\x\,a
>90 0O e B05 (7%) 329 (24%)
29 - e’
60-89 o022 1\ 71 (18%) 106 (40%)
@V .
30_59% o ek (\C 19 (21%) 78 (48%)
AV 595 (10%) 513 (32%)

Krolewski AS, Diabetes Care 38: 954-962, 2015
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GFR in healthy patients compared with patients with T2DM and

normo-, micro-, macro-albuminuria, or severe proteinuria

Data from studies that did repeated measurements of GFR using gold standard procedures in

patients with normo- or micro-, macro-albuminuria, and severe proteinuria

g\
R 3\0\-9- }
Age relate@@\% cline
~1lg--—-1 Il F1 |- P-------------s---- '6\' ':'6':‘%» """
NC) 'd\\a\\
o . \\0 o o\
= oy N es-related
S T S I |, Rt
g -4
c
.é _5 = o
i O =
E 6 Qﬁ“ ©
v e? Q\Q
S 7 PV °
g SR
< \0 o
& -8 - GV, S
O Q2 5\0
a\a \]G( N
99 of \2 Proteinuria-related
,30\1\_6_? R I GFRdecline
SN
0\‘3 0O @? T T T T T
o & & & &
& & & & &
OQ° S S S &
3 NS NS NS &
) i o & &
%’\& £ @'\é & S
\zg/ %O A\ K Q,Q\Q

Porrini E et al., Lancet 3: 382-391, 2015




Challenging conventional paradigms:
Diabetic kidney disease with and without albuminuria

UKPDS; 4006 type 2 DM patients

followed over a median of 15 years 3
&0°
no renal impairment no albuminuria 6 0‘\'3\0‘&
“a N
P\
. renal impairment subsequent to albuminuria inuri ' uq,g\t‘jﬁ?énal impairment
. renal impairment before albuminuria \(gl i u‘g(éb ore renal impairment
2
70 3 —x©
64% e NC67%
60 O 7 a(‘)\ Al
W e®” cqg

50 AR

S i \36?’? 5O
() S
o 40 32 | O
= 52 S 33%
g 30 (G\"( (6\6
0‘5\\5@ ot
O\‘&Q
10
0
1534 (38%) 1132 (28%)
developing albuminuria developing renal impairment

Retnakaran R et al., Diabetes 55: 1832-1839, 2006



Risk of Progression of Nonalbuminuric CKD to End-Stage Kidney Disease in People
With Diabetes: The CRIC (Chronic Renal Insufficiency Cohort) Study

Cumulative hazard of ESKD

0.00

Crude rates of ESKD were 7.4, 34.8, 78.7,

1.00

0.75

0.50

0.25

1,908 participants with diabetes and reduced GFR enrolled in the Chronic Ren@{a
Insufficiency Cohort (CRIC) Study in the United States \oe\o

21000 mg/d

———

4

6

Years of follow-up

and 178.7 per 1,000 person-years

10

K
0.50

Cumulative hazard

g’a g‘\ﬁ@a
oo &

0.00

1.00

0.25

<30 mg/d

S ~ pa=a=tTTT"
/ ~ e

0 2 4 6 8 10

Years of follow-up

CKD progression rates (ESKD or 50%

reduction in eGFR from baseline were
17.0, 61.4, 130.5, and 295.1 per 1,000

person-years

Koye DN et al,. Am J Kidney Dis 72: 653-661, 2018



Progression and categories of progression of eGFR decline in
patients with T2DM according to strata of albuminuria at entry into
follow-up. At entry, eGFR was normal in all patients.

Krolewski AS et al., Kidney International 91: 1300-1311, 2017

Patients from the Second Joslin Kidney Studies in T2DM: 6-10 years of follow-up \nd\a
eGFR decline Normo-albuminuria | Micro-albuminuria Macro-albuminuria O\a‘oe\ ‘otal

per mllyr % % % oD o : ?}\\,a:\\ %

<2.9 80% 67% ;a\\a\\ @9@‘ 72%

c;.\e\. 6\ \'\‘?x
r SOV O (
3-4.9 13% 1?;:':\\\9 o 65\ ar 17% 15%
5-9.9 20% < 6% 33% ﬁoeél‘%W%,(;(\\‘GGS% { 30% 28% < 10%
. \
U S
>10 L 1% Q@$$ X lega 3% L 21% L 3%
T o
(VO
Total (n) X v\g’@ L e 418 82 1,181
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0 e
O eN©
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Progressive Decline in Estimated Glomerular Filtration Rate in Patients
With Diabetes After Moderate Loss in Kidney Function - Even Without
Albuminuria

Steno Diabetes Center, Copenhagen axoe\
RN 6\\6:\\
e 2919 persons with diabetes with at least one megs! @g‘@ﬁ\t of eGFR
in DKD3 (eGFR <60 ml/min/1.73 m2) 506‘6\\6\\'*”\\6
e during up to 16 years of follow-up \Qa\fde@%
* 935 with T1IDM, medién@}%\g\mﬁf-\up of 5.1 years

* 1,984 with TZI%WV\r%‘g@?follow-up of 3.7 years
C' e
?? . ‘\(\9
e eGFR trajectqg@?%g\ié\%een adjusted for sex, age at diabetes
diagno(g@ %aaadsé\g of RAS-blockers, retinopathy status, HbAIc,
A7 \2 : . .
a@m@/&@@ens:ve treatment, BP, current smoking, and lipid-lowering

‘\"\\\6 : ?n
o0 g ent.
0\09

Vistisen D et al., Diabetes Care 42: 1886-1894, 2019



Progressive Decline in Estimated Glomerular Filtration Rate in Patients
With Diabetes After Moderate Loss in Kidney Function - Even Without
Albuminuria

TYPE 1 DIABETES, at baseline \0d?
e e e
N (%) 427 (46%) z%(z%%ob\\a\\a 244 (26%)
Male sex (%) 48.9 37.2 3‘500\ e & 63.9
Age, years 59.2 &5.0\\ N 59.5 48.9
Ged . (\\‘
Age at diagnosis, years 24.5 $O S 631?8 23.2 14.5
e
HbALc, % 88 49 g5 8.8 9.2
?/9? e
systolic BP, mmHg e 601\@8\ 138 139 145
\)
Diastolic BP, mmHg a\ada\le(‘f’\o 75 73 74 80
LDL choleste@b‘ﬁ?@@ﬁ 2.7 2.7 2.5 3.1
Sevg\gtp@?n@%‘thy, % 64.2 51.3 68.1 85.0
Active smoking, % 41.9 34.5 44.9 57.0
RAS blockers, % 62.8 59.5 62.1 69.3

No differences in: DD, BMI, eGFR, degree of antihypertensive treatment, and follow-up time

Vistisen D et al., Diabetes Care 42: 1886-1894, 2019



Progressive Decline in Estimated Glomerular Filtration Rate in Patients
With Diabetes After Moderate Loss in Kidney Function - Even Without

Albuminuria Normoalb. -1.9 ml/min/1.73 m?
TYPE 1 DIABETES Microalb. -2.2 ml/min/1.73 m? p<0.001 G
Macroalb. -3.3 ml/min/1.73 m?2 \Oe\o\o
)
\O

70

- Type 1 diabetes

E
(32
i
£
£
-
= € . : :
E EE In subjects with normoalb., the first
LS L 9 4 recorded eGFR <60 was followed
3 B by 1 year of increasing eGFR of 1.6
= ml/min/1.73 mZ.
Q -
I | | I I I
0‘\‘3 0 2 4 6 8 10
Follow-up time (years) Follow-up time (years)

No modifying effect of RAS blockers on the eGFR development over time (p=0.60)
Background population with no CKD: eGFR decline = 1 ml/min/1.73 m?
Healthy population of white ethnicity and no diabetes: eGFR decline = 0.4 ml/min/1.73 m?

Vistisen D et al., Diabetes Care 42: 1886-1894, 2019



Progressive Decline in Estimated Glomerular Filtration Rate in Patients
With Diabetes After Moderate Loss in Kidney Function - Even Without
Albuminuria

TYPE 2 DIABETES, at baseline \0d?

e ol | oo | Wioro | watro
N (%) 1,984 942 (48%) 6%(3%%/%\\6\\6378 (19%)
Male sex (%) 57.6 47.7 600\ ‘?d\\ 70.7
Age, years 69.3 \}\@9\\3?; 69.5 66.1
Age at diagnosis, years 55. 7$$O 6:9 5752 55.3 51.3
HbA1c, % ??@2?;\6 2% g1 8.3 8.6
Systolic BP, mmHg 6\0‘5‘?’6 RUOY 137 142 152
Diastolic BP, mmHg axada\le(‘f’\o(\ 75 74 76 79
DL choleste@‘ﬁ?@@ﬁ 2.5 2.4 2.4 2.8
Sevg\gtp@?n@%‘thy, % 36.4 28.7 37.3 54.3
Active smoking, % 34.0 31.3 334 43.7
RAS blockers, % 55.2 52.4 58.9 55.7

No differences in: DD, BMI, eGFR, degree of antihypertensive treatment, and follow-up time

Vistisen D et al., Diabetes Care 42: 1886-1894, 2019



Progressive Decline in Estimated Glomerular Filtration Rate in Patients
With Diabetes After Moderate Loss in Kidney Function - Even Without

Albuminuria Normoalb. -1.9 ml/min/1.73 m?
TYPE 2 DIABETES Microalb. -2.1 ml/min/1.73 m? p<0.001 G
Macroalb. 2.9 ml/min/1.73 m?2 \Oe\o\o
)
\2

70

= Type 2 diabetes

E
™
i
=
E
E
E E In subjects with normoalb., the first
L(.'JL 6 o _| recorded eGFR <60 was followed
o a = by 1 year of increasing eGFR of 1.6
o ml/min/1.73 mZ.
Q N T
< | | | | | |
o0 ®°2 4 6 8 10 o 2 4 6 8 10
Follow-up time (years) Follow-up time (years)

No modifying effect of RAS blockers on the eGFR development over time (p=0.60)
Background population with no CKD: eGFR decline = 1 ml/min/1.73 m?
Healthy population of white ethnicity and no diabetes: eGFR decline = 0.4 ml/min/1.73 m?

Vistisen D et al., Diabetes Care 42: 1886-1894, 2019
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Schematic presentation of variable clinical courses of
diabetic kidney disease

> Reduced GFR — ESRQOQ\?*
,,a\oG
‘ R
R
\\0\\ o\
\9 3@
Increased GFR ~  Macroalbuminuria_ 0% S

(hyperfiltration) ,

NS
’ \)’\(‘)a‘\le(e
T / -~ . 50‘\
J d\
crosstalk between Magmﬁ%nuna

the two channels
e (\g\
L/ - 6\0‘ S © [

- do \O
‘3\6 \13(6
Normal GER'~ o\ Normal GFR Normal GFR
20 (¢ | 4
N (@
I\@:ai%%alb%ﬁ'nnurla Normoalbuminuria Normoalbuminuria
-
0 5 10 15 20

Duration of diabetes (years)

Boger CAet al.,, PLOS Genetics, 8: €1002989, 2012 (modified)



Common biomarkers predictive of DKD and
mechanistic hypothesis

T1DM: CD27, alphal-microglobulin
and KIM-1 associated with decline in

Parechimal resistance index (resistance of the Glomerulus eGFR (Colombo M et al,,
intrarenal arteries), increased to a similar extent Cystaﬁnﬂ Diabetologia 62: 1616—1626)\2619)
regardless of albuminuria (Maclsaac RJ et al., o,-Microglobulin/ \06\0
Diabetes Care 2006) ﬁE-Micrcglobuli;f 6\0\6 .

Albumi \Ca

Subjects with eGFR <60: those

with normo- (or micro-)
albuminuria have fewer Inflammation/endothelial =

(T2DM*) or equal (TLDM**) of amagetibrosis «— Distal tubule
the typical morphological _':_“GF mwp e e” o : N I Osteopontin
features described for DKD |\ 5, ?@$ \ Q(Gg > KN NGAL
associated with proteinuria  yegp ?96 e - Copeptin
(*Yamanouchi M et al., M ﬁb% O{\Q\(\ T2DM: Bsz ?VdeK|“ﬂ'1
Diabetes Care 2019; o associlated with decline
%% KIM-1 in eGFR after adjustment
Caramori ML et a/e Déqb (o 2 - NGAL for baseline eGFR and
2003) @°°_£C SDMA/ADMA 1 o
20", FGE21 L-FABP albuminuria (Colombo M
‘ 06\\\ EGF23 et al., Diabetologia 62:
O gg';’f” 156-168, 2019)

Serum tumor necrosis factor pps <« Collecting duct
receptors associated with  Endostatin Loop of Henle —» v Copeptin
reduced eGFR in normo Osteopontin v
T2DM (Gohda T et al., Diab ;’r;”n’:‘:_'”H':mfa" rotei)
Res Clin Practice 2018)

Colhoun HM and Marcovecchio L, Diabetologia, Online, 8 march 2018



A signature of circulating inflammatory proteins and
development of end-stage renal disease in diabetes

Albuminuria-independent

TNF-R1 effect: O \Og\ '
eGFR slope = -9.3; log,,P = 3.4 20°
c\\o T
A\
a\’@\ @%\6\
of N
oV o°
Exposure Juke {Ne‘e Outcome
TNF-R1 o 6\50 GFR slope
W (ed?
9??/ a®
\?@?? ‘g\(\@\e / Total
O e o™ Mediator TNF-R1 effect:
a(\;a ©©° ACR eGFR slope = -14.1;
@A\ @ log,,P=-3.4
e0° (e\a 10
2O @

Albuminuria-mediated

. 00
v TNF-R1 effect:
eGFR slope = -4.8; log,,P=-3.4

The proportion of the albuminuria-independent effect of TNF-R1 was 66%.

Niewczas MA et al., Nature Medicine, 25: 805-813, 2019
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- CKD PREVALENCE: 10%-15%., likely stable

In the general population as well in high-risk populations any stage of C&(& IS
associated with progressive increase in all-cause mortality, aII-caLége\O\o
hospitalization, hospitalization for CVD, and heart failure O

- .+ cw=m | 20 e |
Increased albuminuria and reduced eGFR are mdepeg\@\?@sﬁé\somated with

\
‘ all-cause death, cardiovascular outcomes (and 5&@3&\\6\\0
' o | A

N o2
22 o
Prevalence of DKD is higher (30-40@}&%&@3 decreasing

B W am . - — (ega

In both T1DM and TZD%@:@ Ié\Bhenotype IS associated with an
increased risk of ally dﬁ@?tality and an increased risk of CV outcomes

t is debated whether the Alb-DKD3 phenotype reflects ...

- normal age-related decline in renal function

- DKD with previous albuminuria normalized by treatments
- a new phenotype of kidney disease in diabetes

RIMINI, 2 OTTOBRE 2019



trajectory whepn persons enter DKD3

For both types of diabetes, this was also true for subjects with ge
normoalbuminuria, although with a less steep decline in eGFR corgg@}% with

micro- and macroalbuminuria (\‘0\\9
\

" I
\ Thus followrng DKD3 entering, a diabetes- dependen%de\\?f@e\% eGFR exists
even Wrthout albuminuria 600\ d\\a\a
- 5

Many patients with TLDM or T2DM can &Qﬂ@@/ qelﬁf’On albuminuric pathway to

renal function loss, even accountrngé@? %lw‘ia?se of renoprotective agents
B W -l . A SR

At least 20% of subjectsgégreyiﬁé) to ESKD (eGFR <15) did so without the
transition to macroap mu@é

The pathcg
‘ Ibur;mﬁ‘u

New markers are needed to identify people who are at greatest risk for the
| progression of the normoalbuminuric DKD

\@?{aﬂﬁlers and structural basis of renal function decline in non-
D still remain to be elucidated

TEAM WORK FOR WORK SUCCESS

RIMINI, 2 OTTOBRE 2019
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Percent

Percentage of NHANES (2001-2016) participants
with ACR >30 mg/g, by eGFR category

14.8%* ‘
’ A ‘ \O\og\a'
0/, % 0/, * 2%
7.9% 6.9% 4O
‘ @2 A
| \[ \@\ 5\6
100 600\ d\%@@@ Alb-CKD
e?>70 75% Alb+CKD
80 "(\‘)’?a ct ‘\‘e( i
m 2001-2004
2005-2008
= 2009-2012
m 2013-2016
>60 45-59 30-44 <30
eGFR Category

CKD in the General Population; USRDS 2018, Chapter 1



Prevalence (%) of CKD in NHANES population within age, sex,
race/ethnicity, & risk factor categories, 2001-2016

All CKD :
U S RDS 2018 Annual Data Report
2001- 2005- 2009- 2013- .

\0O°
2004 2008 2012 2016 UNITED STATES RENAL DATA SYSTEM

Age
20-39 54 61 55 6.3 Prevalence of \
40-59 9.7 10.1 8.3 10.4 CKD in t 8\ 1
60+ 38.8 345 331 32.2
Sex N2 Awareness of kidney
Male 127 121 123 12.9 %foo/ disease among
Female 155 163 146 16.7 (\\)\a o _ sople with CKD
Race/Ethnicity
Non-Hispanic White 143 144 &O 15.6 ga O Awareness in
Non-Hispanic Black/African American 14.7 16 3 %§ advanced CKD 570/0
Mexican American 11.4 12 6
Other Hispanic 666 14 \g@ 11.4
Other Non-Hispanic ,\@ \O(\@'l 4 117 126 9@ 720/ Children with ESRD
Risk Factor 9\6 e \‘e(b = o got transplants
Diabetes Q(eQa e(e\") 43.6 40.1 386 36.0
ls-lelf reported cu{@as ’ (\Ge 438 418 395 37.1 Drop in CKD 440/0 @
ypertensi S 32.7 31.6 30.9 31.2
selt- TS ted hypertension 272 266 261 26.6 among diabetics 360
Self-reported cardiovascular disease 42.2 40.6 40.8 40.3
Obesity (BMI 230) 16,5 172 165 16.8
All 14.2 143 135 14.8

CKD in the General Population; USRDS 2018, Chapter 1



Distribution of markers of CKD in RIACE participants with DM and in
NHANES participants with age 60+, DM, hypertension, self-reported

CVD, & obesity, 2013-2016
RIACE, Italy

40

40

30 18.7%

B ACR 30+
Both
BeGRR <60

Percent

20

Percent

Ageb0+ Dlabetes HTN (VD BMI>30

Data Source: National Health and Nutrition Examination Survey (NHANES), 2013-2016 participants age 20
& older. Single-sample estimates of eGFR & ACR; eGFR calculated using the CKD-EPI equation.

CKD in the General Population; USRDS 2018, Chapter 1



Associations of kidney disease measures with mortality and end-stage renal disease
in individuals with and without diabetes: a meta-analysis

Data for 1 024 977 participants (128 505 with diabetes) from 30 general population
and high-risk cardiovascular cohorts and 13 chronic kidney disease cohorts

O\OQ

-
‘ D\O\Og\

Individuals with diabetes
ACR <10, PCR<15, ACR10-29,  ACR30-299, ACR 2300, §
or dipstick PCR15-49,0or PCR50-499,0or  PCR =500, \\
negative dipsticktrace  dipstick 1+ di ps\@‘?‘:{:? C\\\"a
All-cause mortality \o \a\\@\/
eGFR 2105 1.27% 1.58%; 2435 N0 2 ? 38%; 1.21%
1.07-1-51 12 }1@4 % 11‘\\13‘ 2.97-6.46 1.06-139
eGFR90-104  Reference 141%; qazg‘rv 2:95%; Reference
1 z@@s <e 45-2:05 222391
eGFR75-89  094; Q?X 1.59*; 242*; 095;
0- 8?—1\3@, 1 54 135187 189311  0.90-1.01
eGFR 60-74 @@ O(\ 1 32*1; 1-86%; 2.98%; 1.04;

C}) ‘@‘} 116-1-49 1-60-2-16 2.36-3-76 0-97-112
feGFBVSQJ%\xe(G s, 182% ) 1975 3-23% 1:18*1;
N (-\oe 1:01-1:30 1.60-2.07 1-65-2-35 2.51-4-15 1.07-1:30

& (30—44 1.81%; 2:25%; 3:13%; 4-61%; 1.65%;
1.35-2-44 1.87-2:70 2.57-3-80 3:64-5-84 1-48-1.83
eGFR 15-29 2.69%; 330%; 4.96%; 6-80%; 2.28%;
1.78-4-06 2:43-4-46 3-15-7-72 4.76-9.70 1.91-2.72
eGFR<15 12:0%; 5-88%; 9:55%; 14.5%; 4-467%;
i 302-47:6 243142 ) 453201 8.84-23-8 3-26-6:10
Overall Reference 1.35% 1.73%; 2.67%;
1-27-1-44 1-61-1-86 2:31-3.08

2102 '€/9T-¢99T :08¢ 12doueT “le 18 SO X0



Associations of kidney disease measures with mortality and end-stage renal disease
in individuals with and without diabetes: a meta-analysis

Data for 1 024 977 participants (128 505 with diabetes) from 30 general population
and high-risk cardiovascular cohorts and 13 chronic kidney disease cohorts

O\OQ

-
‘ D\O\Og\

Individuals with diabetes
ACR <10, PCR <15, ACR 10-29, ACR30-299, ACR =300, 6
or dipstick PCR15-49,0or PCR50-499,0or  PCR =500, \\
negative dipsticktrace  dipstick 1+ di ps\@‘?‘:{:? C\\\"a
. . NSV N
Cardiovascular mortality ‘\6\\'6
eGFR 2105 119; 1.93*; 3005 N o2 Loy 1.16;
0.76-1-89 112333 @@% %;{\\13 186-138  0.84-162
eGFR 90-104 Reference 1.28; 3:03%; Reference
w§/4 (6 2&2 36 1.90-4-84
eGFR 75-89 1.04; 1.79%; 2:69*%; 1-10;
0- 33— (\g’l 9—2 23 1.41-2-28 1.91-3.78 0-97-1-23
eGFR 60-74 6@% \O(\ 1-56*: 2:53%: 3.21%; 1.27%:
Q\_@ 1. 3‘7 1.21-2.00 2:00-3.20 2:.42-4.27 1.12-1-44
@g \ %, . N *. *, *4,
EGFS( 9 G‘e 1.33% 1.75%; 2:27%; 3-24%; 1.32%1;
\Qa (\(’,e 1.05-1-68 1-31-2-35 1.70-3-01 2:41-4.35 1-14-1-53
ﬁ§30—44 2:12% 2:49%; 3.62%; 5-57% 2.08%;
1.55-2-89 1-62-3:85 2:50-5-24 4.08-7-59 1-73-2:50
eGFR 15-29 410%; 3-39%; 5-64%; 7-96%; 2.57%;
1.75-9-61 1.56-7-34 2.64-12.1 4.89-13.0 1.94-3-40
eGFR <15 19.9*: NA NA 21.6%; 638*;
\ 1.79-220 y 4.65-99.9 1.87-21.8
Overall Reference 1.43*: 1.81*; 2:44%;
1.25-1-64 1.62-2-01 1.99-2.98

2102 '€/9T-¢99T :08¢ 12doueT “le 18 SO X0



Associations of kidney disease measures with mortality and end-stage renal disease

in individuals with and without diabetes: a meta-analysis

Data for 1 024 977 participants (128 505 with diabetes) from 30 general population
and high- risk cardiovascular cohorts and 13 chronic kidney disease cohorts

\OQ\
HR for ESRD in chronic kidney disease populations according to eGFR anq) &mmurla
DY
Individuals with diabetes \\0 \(\\\ oV
ACR<30,PCR<50, ACR30-299, ACR300-9995" &Q\Q 21000,  Overall
or dipstick PCR50-499, PCR é@mék%‘?a 6 PCR 21500, or
negativeortrace  or dipstick 1+ edb& E,g(ﬂ:eh dipstick =3+
eGFR 275 1.47; 2. <oP 343 4-42%; 0-811;
0-63-3-41 ?@%«1\5}\9 1.58-7.47 2:20-8.86 021-3.17
eGFR 45-74 Referencee\)%?’ O(\Q%* 2.84%; 8.01%; Reference
(\a ,q\o<\ 1.05-2.95 111-7-27 3-62-17.7
([ eGFR 30-44 (e ? g\’& 3-35%; 5.71%; 8:56%; 1.86%;
e 351 2:07-5-41 3-57-9-13 527-13.9 1:58-2-19
S
5@9‘154? 2.98%; 8.25%; 23.7%; 337% 5.23%
1-68-5-28 519-13-1 8-09-69-3 13-8-824 3-81-7-17
eGFR <15 1-74; 34-7%; 122%, 357% 9-46%;
. 0-23-131 4-21-285 ) 4-64-3229 21-5-59-4 5-52-16-2
Overall Reference 1-60:; 3.55*: 6.79*:
0-85-3-02 2-89-436 4-36-10-6
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Diabetic Kidney Disease (DKD)
The prevalence of DKD phenotypes in different populations with type 2 DM

NHANES Il NEFRON RIACE \o(;\a'
(USA) (Indigenous Australian) (Italy) \06\0

n=1,430 n=143 n=15,773

. OV,
X ldﬂnz O
‘\@Té(r}ﬁnuﬁa o

eGFR <§8

. \{ )
2V @
o\ K@

SR
No CKD=54% No cxo:gg& X Q(eg No CKD=62%
@9?/ e
DEMAND WO N DEMAND
(global) o\ a) (Central/South America)
n=11,473 \OM=2,862 n=483

No CKD=43% No CKD=32% No CKD=39% No CKD=43%

Thomas MC et al., Nature Reviews / Disease Primers, 1: 1-19, 2015



Chronic Kidney Disease Prognosis Consortium - collaborative meta-analyses
Lower estimated GFR and higher albuminuria are associated with all-cause
and cardiovascular mortality in general population cohorts

ACR: 105,872 participants; Protein dipstick: 1,128,310 participants

A All-cause mortality; ACR studies B Cardiovascular mortality; ACR studies . be\o
16 =33-9 mg/mmol (=300 mg/q) 16 . O\fa
3-4-33-8 mg/mmol (30-299 mg/g) d\ .
<34 mg/mmol (<30 mg/qg)

05 T T T ?‘6?'
C All-cause mortality; dipstick studles 66? g\(\
T T \>ur|n t 2+ or more 16
é%msh@\@e protein 1+
g 6‘6 \ rine protein negative or trace g 4
_ (e ex@ s
S ngd® e e o :
= 4 “%\\)\l‘u (\G o.- 4 -~ - '
S ‘QO ~ ?r( P ® e o® @
@X ,, @ ®------- - ® - 2 4 e e e Pl "_-»'
L GEEe P o® I Ny A T S
T ----@-- AT "-.____“--L--' AT .
! R S t‘ 1 - #""h‘—
g
0 5 I I I 1 I I 1 0 5 I I I I I 1 1
15 30 45 60 75 90 105 120 15 30 45 60 75 90 105 120
eGFR (mL/min/1-73 m?) eGFR (mL/min/1-73 m?)

CKD Prognosis Consortium. Lancet 375: 2073-2081, 2010



Chronic Kidney Disease Prognosis Consortium - collaborative meta-analyses
Lower estimated GFR and higher albuminuria are
associated with ....

. all cause and CV mq,d@ﬁ

In hlgh -risk populagmﬁqghorts.
266,975 partmg@é\t@?\ro cohorts
\%\@ D:

selected b Creased risk
@

. all cause and CV mortality

In general population cohorts:

105,872 participants from 14 studies
with ACR measurements;

1,128,310 participants from 7 studies 0 0
with protein dipstick measurements \)’Qf@ﬁ% '@Ilabetes (49.6%, 32.4%), or
R cWN<Cardiovascular disease
S \
CKD Prognosis Consortium.$$o eg@ 0 CKD Prognosis Consortium.
Lancet 375: 2073- 2081é é\ Q‘ Kidney Int 79: 1341-1352, 2011
?/?? ~ 2
. adverse k|dr¢e§’ Bmes | |
in both g@é?aé&eﬁ{:?f high-risk ... mortality and ESRD in
\\\q@‘?R@p‘tﬁatlons kidney disease population
IRV ,19%participants from 9 general cohorts:
D population cohorts; 21,688 patients from 13 studies selected
173,892 patients from 8 cohorts selected for CKD of diverse etiology
because of their high risk for CKD (diabetes 33.8%)
(diabetes 44.5%)
CKD Prognosis Consortium. CKD Prognosis Consortium.

Kidney Int 80: 93-104, 2011 Kidney Int 79: 1331-1340, 2011





