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Schema sui Meccanismi Patoaenetici della Nefropatia
D| ab et| ca Clesaea ‘ Cooper ME, Lancet 199%@5%@13 219(modificata)
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The pathogenesis of D;(“D
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Excessive energetic substrates in diabeteg@l’%ads to
mitochondrial defects that cause reductive@’tgess, oxidative

stress, and energy deficit..&
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From Gilbert RE, Mars&n PA. Activated protein C and diabetic nephropathy. N Engl J Med. 2008;358:1628—-1630.
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Trajectories of kidney function in DKqu
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Clinical diagnosis of DKD
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Kidney diasese with Dlabetes more than DKD

DMT2

" DKD
~4 million (Italy) e Hypertension
(Nephrosclerosis) (§\ 6\
CKD = 30% (at least
( ) e Hyperuricemia \\ Glnmerular disease
(Gouty nephropathy) \\’b ! .

LA MALATTIA RENALE,%@bde PAZIENTE
DIABETICO SOTTENBE'UN PANORAMA

ESTREMAMENTE azPE ROGENEO IN TERMINI
»] PRESENTA;‘IONE CLINICA E STORIA

e {0
"Q’ *NATURALE
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4(0\8&&\0 etc.
Q
Oé\\ QQ Multifactorial treatment Treatment against

inst m lic disor each renal disease that cause
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Perché effettuare una blopsla renale
in un paziente dlah@tlco?
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* Finalita escluwamente diagnostica?

e@o@
* Finalita diafggstlca + finalita Erognostica

d;b\fmallta terapeutica-:
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Potential indications for renaous‘lopsy
in patients with diabetes s
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Biopsy not indicated when \,b%ogfb
NP
* Typical evolution of renal disease \(b"} @Q’
. . . o
e Concomitant retinopathy 06 fob\
Biopsy should be considered when %\

* Renal manifestations are seen atypically (@?Q@\%ars) early in type 1 diabetes
* Dysmorphic erythrocytes/casts are fc@ﬁci@ephrltlc sediment)

* Rapid deterioration of renal functléfn Qﬁ'unknown cause is noted

* Elevated serum creatinine wWPﬁc%@?me abnormalities

* Heavy proteinuria (>5—-8 g/@@y ber5|sts despite lowering of blood pressure
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Exclude urinary tract infecps
Classical DKD ? Urine microscopy: r

. . r 2 37
Quantitate proteinur |§ g Rﬂ :

Renal ultrasono !
Serology if glo@rul@\}

ANCA, Dl\@nt; t@ms

RICHARD | JOMNSON
JURGEN TLOLGE
MARCELLO TOMELL!

COMPREHENSIVE +
CLINICAL -

N E P H RO Lo GY Atypical proteinuria Atypical ?
Type 1 diabetes for <10 years Azotemia with proteinuna <1 g/day ®
No retinopathy ;
Nephrotic-range proteinuria hematuria, scarring)
No macrosco& wi_lhoul progression through Tuberculosis (pyuria, hematuria)
No red ce@ca%@ mlcroalbtfmmuna | Renovascular disease (other
Enlar klds?éys on ultrasound Macroscopic hematuria occlusive vascular disease)
. 0 Red cell casts
- \\“Q" &(.\ J/ " J . )
Sy v .

(OQ ( No renal biopsy 3 ( Renal biopsy ] ( No renal biopsy J
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(Mmlnnephritis superimposed on diabetic
nephropathy®Afomerulus showing a cellular crescent with
rupture o @%@&an’s capsule superimposed on nodular diabetic
nephrogaftyThe patient, known to have diabetic nephropathy,
presghtefvith rapidly deteriorating renal function and red-cell
v:%sﬁ; in the urine.

Elsevier items and derived items © 2007 by Mosby. Inc.. an affiliate of Elsevier Inc.

Figure 29.15
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Perché effettuare una blop,bsia*renale
in un paziente dl@b@tlco
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1) ldentificare paz&ml affetti da diabete

mellito con Iesmn&ga‘ﬁall NON secondarie alla

patologia di base (m@%«ﬁlabetlc kidney disease:NDKD)
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_P ARNAs G Brotzu [ndications for renal biopsy in patients with diabetes joiogt'position
statement of the Italian Society of Nephrology and tgg@@]talian

Diabetes Society RO
& ¥
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Histology R @% N. Patients %
Kimmesteil Wilson DN~ N @~ 312 39.8
ldiopatic membranous nep&@%ﬁ i) 08
IgA nephropathy %O ’()6\ 44 5.6
DY UG ETED O Nefroangiosclerosis @ @ 39 5.0
delle Biopsie Renali (RIBR) Tubule-interstitial g \h& 27 47
Primary FSGS = &5" ¢ 31 4.0
riguardati 784 patienti con [ERULINEIRGERTIel iy 27 3.5
) o ESKD (2 & 18 2.3
diabete mellito tipo 2 Microp @n s 17 29
FSGS l{%ﬂary to obesity 16 2.0
copdary ) amyloidosis 12 1.5
S ;}qﬁ}]pddar.y to multiple myeloma) 11 1.4
A~ gMyloidosis
o . docal segmental proliferative GN 11 1.4
& Q\‘b\Cast Nephropathy in multiple mieloma 11 1.4
@ >  Type1MPGN 9 1.1
,b{b &Q\ Mesangial proliferative GN 8 1.0
&@Q R\4 Light chains disease 7 0.9
"OQ ‘&\Q@ Granulomatosis with polyangitis 6 0.8
,\\\A o Rapidly progressive GN with crescents 6 0.8
o° 4 Ischaemic nephropathy 6 0.8
O\"OQ Various diagnosis (less than 5) 66 8.4
Not diagnostic 5 06 pipaoloetal, NMcD 2020
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Renal Outcome in Type 2 Diabetic 5°
Patients With or Without Coexisting s
@ ® o 6\ ‘\\(b
Nondiabetic Nephropathies S
10 (Z‘}\®Q©Q
{bﬂ\' (b’\{b
oé}g é\g\\
N o M@@?g the 68 type 2 diabetic patients
i | * b&?gﬁﬁdied, 24 (35%) had DGS alone (group 1),
— N\
b I %9 13 (19%) had DGS coexisting with NDN
& B | &
3 © e _6<'"§§§\Q‘ (group 1), and 31 (46%) had NDN alone
® &'.Q’z}@ without DGS (group IlI).
2 S
g L, <O ©
: S
> Ve @\O
S P &
(&’5@}@\@ Type af Renal lesion
Q ‘()Q & NDN alone
.\4’0 &&\
O‘%’\\ QY ¢ DGS+NDN
OQQ . :f_DéS alone

0 4 g 12

Wong et al Diabetes Care 2002
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ORIGINAL ARTICLE 10 06‘)
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. . . . . . \LHJ{Z)QQ)\ T : —
Identification of clinical predictors of diabetic nephropathy and non- QLo 1
diabetic renal disease in Chinese patients with type 2 diabetes, Q,Zf? 8\‘}&“5
with reference to disease course and outcome 0 ﬁ\x@ @%\ 1‘*&

N2
N
JialiWang'?® . Qianqgian Han' - Lijun Zhao' - Junlin Zhang’ - Yiting Wang' - Yucheng Wu' - TingliWang' - \Q}(b &Cb
Rui Zhang' - Premesh Grung' - Huan Xu?- Fang Liu' o) %‘b\
" o- |
(b\'\Aé I 067 1k
\(b Q > =
. . ebog}go > I
A total of 505 T2DM patients with renal \@0 @ g —
%)
disease were eligible and enrolled in the Q§ Q B 04- \—‘
@
present study. Renal biopsy revealed %h)a(%\ i

* 302 patients (59.8%) had DN, _ NS
. 174(34 5%) had NDRD,and v \0°

0.04

| | | I I |
0.00 20.00 40.00 60.00 80.00 100.00

Follow-up period(mon)

Waneo et al Acta Diabetologsica 201 ¢
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Renal biopsy in patients with diabetes: a pooled .@?eta—analysm

of 48 studies Q\‘&p

Marco Fiorentino', Davide Bolignano®, Vladimir Tesar®, Anna Phanc% %@\\ an Biesen®,

Giovanni Tripepi®, Graziella D’Arrigo® and Loreto Gesualdo' on be Kr@e ERA-EDTA

Immunonephrology Working Group OQ\Q’ éb\

The prevalence of DN, NDRD and m@%dz,@orms ranged from 6.5
to 94% (mean 50.1), 3 to 82. 9‘V%a(hgé‘an 36.9) and 4 to 45.5%
(mean 19.7) of the over@kP @?agnoses respectively. IgA
nephropathy was the mos@%c};‘nmon NDRD

Conclusions. NDRD,@%eé\(ﬂlghly prevalent in patients with

diabetes. Cllnlcalﬁgﬁlent alone can lead to wrong diagnoses
and delay the Qé'{’ab]\shment of adequate therapies.

Fiorentino et al NDT 2016
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Zhuo et al.

Sharma et al.
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Single study PPV

Lower Upper
limit limit

Event

rate Z-Value p-Value
0,065
0,370

0,039
0,333

0,107
0,409

-9,660
-6,398

0,000
0,000

. (b’

N\
N
)

Renal biopsy in patients with diabetes: a pooled meta-analysis
of 48 studies

3
Marco Fiorentino', Davide B()llgnam) , Vladimir Tesar®, Anna Pisano®, Wim Van Biesen?,

Giovanni Tripepi’, Graziella D'Arrigo and Loreto Gesualdo' on behalf of the ERA-EDTA

Immunonephrology Working Group

(b) Study
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LA SOLA VALUTAZIONE,@

SCA

QUADR

2820 Z 2, Sedab

=)

NICA HA UNO
RSO VALORE PﬁE@DITTIVO CIRCA IL

O ISTOLOG&Q;@& RENALE NEL PAZIENTE
YABETICO

v

Condo

Schwartz et al
Mak et al.
Fioretto et al.
Olsen et al
John et al.
Gambara et al.
Richards et al.
Parving et al.

Kleinknecht et al.

Hironaka et al.

0,940
0,670
0,294
0,880
0,187
0,365
0,620
0,771
0,640
0,714
0,501

0,798
0,531
0,166
0,720
0,116
0,246
0,500
0,605
0,504
0,545
0,449

0,984
0,784
0,465
0,954
0,287
0,503
0,727
0,881
0,757
0,839
0,553

3,921
2,378
2,327
3,719
5,125
1,922
1,959
3,018
2,011
2,446
0,034

0,000
0,017
0,020
0,000
0,000
0,055
0,050
0,003
0,044
0,014
0,973

— \QQ QQQ

R O
%)
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Iy
\&O
8\ DN

Sch g:{; etal

et al.
|oretto etal.
Olsen et al
John et al.
Gambara et al.
Richards et al.
Parving et al.

Kleinknecht et al.

Hironaka et al.

0,060
0,160
0,412
0,030
0,600
0,330
0,340
0,200
0,360
0,143
0,369

0,016
0,083
0,261
0,004
0,490
0,216
0,238
0,098
0,243
0,061
0,323

0,202
0,287
0,581
0,186
0,701
0,468
0,460
0,364
0,496
0,301
0,418

-3,921
-4,341
-1,021
-3,406

1,777
-2,401
-2,591
-3,281
-2,011
-3,708
-5,149

0,000
0,000
0,307
0,001
0,076
0,016
0,010
0,001
0,044
0,000
0,000

!
R

0,00 0,50

PPVs of NDRD

1,00

Olsen et al
John et al.

Gambara et al.

Richards et al.
Parving et al.

Hironaka et al.

0,090
0,213
0,305
0,040
0,029
0,143
0,197

0,029
0,137
0,196
0,012
0,004
0,061
0,163

0,246
0,316
0,442
0,123
0,177
0,301
0,236

-3,804
-4,786
-2,734
-5,135
-3,486
-3,708
-11,943

0,000
0,000
0,006
0,000
0,000
0,000
0,000

0,00

--—

-
—-—

il

-—
*
0,50 1,00

PPVs of Mixed forms

Fiorentino et al NDT 2016
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Indicazioni alla biopsia

Sindrome nefrosica

Proteinuria
Insufficienza renale

Ematuria

Lesione istologica
Nefropatia diabetica
Glomerulonefriti Vel
Pielonefrite acuta xQ
. 20 @
Necrosi papillare Q,Q &7}

Inadeguata pergman\n&l
Q%
Altro (non %5{7

Lynn et al Australian and New Zeland Journal of Medicine 1988
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W Lol RENAL DISEASE IN DIABETICS — WHICH PATIENTS HAVE@PABE’"C
NEPHROPATHY AND WHAT IS THEIR OUTCOME?* | (80@
N\
O N4
& g\@

Fattori di rischio per nefropatia diabetica vs nefro@?@?\on diabetica

Durata del diabete (anni) 13.1 (8.3) &6'2\(&?1) >0.1

S 6\

o
Eta di esordio del diabete 29.9 (17.7) %\ @Q 41.6 (23.4) >0.1
(anni) Q¥ &

. : : \,O N4
Eta alla biopsia renale 42,8 (13. Q\o(‘) 50.4 (17.7) >0.1
(anni) <O &
R
Insulino-dipendenza 28 !5@&0 3 (25%) <0.05
lpertensione ®$é%%é) 9 (75%) >0.1
Retinopatia diabetica &R K(87%) 3 (75%) < 0.001
Sindrome nefrosica é\@z@\*\ 20 (39%) 4 (33%) >0.1
o

Sa

Lynn et al Australian and New Zeland Journal of Medicine 1988
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_'P dhcaimene Different Patterns of Renal Damage in Type 2 Dlabeteséﬁ’ellltus.

A Multicentric Study on 393 Biopsies o <o®

Gianna Mazzucco, MD, Tullio Bertani, MD, Mirella Fortunato, MD %@Lc\&emardl MD,

Monica Leutner, MD, Renzo Boldorini, MD, and Gmd

\(b \’g
1997-2000 -> Biopsia renale in 393 pazienti afép‘t\;yﬁa diabete mellito tipo 2 in
3 Centri Italiani: Torino, Novara (restrm“te@pohcy, CRPs) e Bergamo

(unresitricted @Bgéy CUP)

S

Restricted policy (CRPs) OQ @é\ Unrestricted policy (CUP)
. Ematuria Oé & Proteln.urla >0.5g/

. . K& o° * Ematuria
 Sindrome nefrosica §~o° Riduzi della funsi |
. Proteinuria > 2 g/d senza &OAQ&%\ iauzione della tunzione renaie

retinopatia diabetica (5\‘2’ \fo Pazienti con lunga storia di DM e segni di
* |Insufficienza renale rapldaaQ{gQ& severo danno d’organo microangiopatico

evolutiva AQ’Q &\OQ non venivano sottopostia a biopsa renale
 Insufficienza renale dgx*?\@@ (diagnosi clinica di ND)

0\"’Q

Mazzucco et al AJKD 2002
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A Multicentric Study on 393 Biopsies o <z>®

Gianna Mazzucco, MD, Tullio Bertani, MD, Mirella Fortunato, MD @w@\;gernardl MD,
Monica Leutner, MD, Renzo Boldorini, MD, and Gmd

\(b \(&

3 CLASSI SULLA BASE DEL DA'E_ﬁ’W LOGICO

Classe 1
e

Classe 3

Lesioni vascolari Nefropatia non-diabetica
associata a nefropatia
diabetica (3a) o non
associata (3b)

Mazzucco et al AJKD 2002
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DIFFERENTI INDICAZIQ,N}ALLA BIOPSIA
RENALE DETERIVIINAN@EUNA SIGNIFICAITVA
DIFFERENZA IN TE&MFNI DI LESIONI RENALI
OSSERVATE A@LE ESAME ISTOLOGICO

i e‘ Classe 2: N.S.
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Classe 3: P< 0.0001
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The Modern Spectrum of Renal Biopsy Findings |n7f>\ >
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Patients with Diabetes \(%;w©
Shree G §h d v S. Bomback,” Jai Radhakrishnan,” Leal C. Herlitz MhJ‘B?L@J‘ ki
it 0. 0 O\Q’ & cIasN 2013
Anali 2 -) ianti diahatici

LA DIAGNOSI ISTOLO@I@@\ HA PERMESSO DI
MODIFICARE LAPPB@@CIO TERAPEUTICO IN
CIRCA UN PAZJC\OEiNTE DIABETICO SU TRE

O’\@ Sharma SG, CJASN 2013
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Nefropatia Diabetica, Non Diabetica, f\gi??he miste

Table 1. Key demographic and clinical data at

Characteristics DN Alone DN Plus \@? NDRD Alone
O
PO 4
Participants (1) Y . \s}(&\ \ZEF/
Age (yr) 59 (49—65) 63385 63 (54-70)°
Male sex 129 (56.8) a0 (E%fﬂ 142 (64.6)
Race \\(b. )
Unknown 108 (47.6) > @‘(34 8)* 104 (47.3)°
White 62 (27.3) \(b Oﬁﬁﬁ (38.4)° 70 (31.8)
African American 39 (17.2) & .. & 33(20.1) 29 (13.2)
Asin o I A > 62)
sian . (%) 3.
Other 2 (0.9) e\ @Q’ 0(0.0) 2(09)
DM type 1 9 (4.0 5(3.1) 2 (0.9)
Duration_of DM (vr) 13 (8 6\ 10 (7-18) 5 (3-10)>¢
Serum creatinine (mg/dl) 2.3 3 3.1(1.7-5.2)" 23(1.544)
eGFR (ml/min per 1.73 m ) 3 7 5 2) 214 (12.546.6)" 32.5 (14.3-60.0)°
Proteinuria (g/d) o> i g\ 5.0 (2.0-8.0) 29 (14-7.1)b¢
P4

Of 620 patients with diabetes who unde@tb@%s} 611 had adequate tissue for diagnosis. Categorical variables are expressed asn
(%e); continuous variables are express vlaa_a m@n (interquartile range). DN, diabetic nephropathy; NDRD, nondiabetic renal disease;

DM, diabetes mellitus; eGFR, esti
“P<0.05 for comparison of DN
bp<0.05 for comparison of

afed GER

D versus DN alone subgroups.

al@ne versus DN alone subgroups.

“P<0.05 for comparison O{@RR@IGI‘M versus DN plus NDRD subgroups.

Sharma SG, CJASN 2013
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Tipo di Nefropatia Non Diabeticas®
&06

AR
Table 2. Summary of NDRD, with and without DN, found on biopsies of patients with diabetes 6\ (5\\’0§
Types of NDRD (n) NDRD Alone (1=220) DN Plp,§<ﬁ) Nn=164) P Value®
AN PraN
S
Acute tubular necrosis (109) 38 (17.3) R 3) =0.001
FSGS (69) 48 (21.8) P, 12.8) 0.02
Primary FSGS (6) 6(2.7) o R\ 0(0.0) 0.03
Secondary FSGS (63)° %O (06
HTN related 19 (8.6) \\’b \Q’ 10 (6.1) 0.35
HTN plus obesity related 16 (7.3) >.\© 10 (6.1) 0.65
Obesity related 4(1.8) 0\'(& C}\ 1(0.6) 0.30
Other* M, 0 (0.0) 0.13
Hypertensive nephrosclerosis (70)° 31 (18.9) 0.77
IgA nephropathy (35) 12 (7.3) 0.29
Membranous GN (23) 5(3.0) 0.04
Pauci-immune crescentic GN (19) 4(24) 0.05
Acute interstitial nephritis (18) 7 (4.3) 0.73
Amyloidosis (10) 0(0) 0.01
Myeloma cast nephropathy (10) } 2 (1.2) 0.14
Acute postinfectious GN (6) o . 3(1.8) 0.72
Atheroembolic disease (5) @ '\OQ 2(0.9) 3(1.8) 0.43
Others (10) 6@. {o 5(2.3) 5(3.0) 0.64
D N
Values are expressed as 1 (%). N'R@, nb@iabel—ic renal disease; DN, diabetic nephropathy; HTN, hypertension.
“P value is from a two-sample 0 portions
PThirteen cases of secondary, .S@'A e NDRD alone subgroup and 16 cases of secondary FSGS in the DN plus NDRD subgroup also
showed features of hyperbgrisiv Q:lephmsclemsiﬁ.
“Includes increased tré‘{{ﬁg) r%\qs (n=1), solitary kidney (n=1), and familial FSGS (n=1)

N

o
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Sharma SG, CJASN 2013
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Durata del diabete e aItro........\&o%

\QQ)

2 5.9 anni nefropatia non diabetica Vs, iﬁqﬁ’anm

nefropatia diabetica (p <0.001 - Qbﬁ@, 2011)
6\
“Whereas AKI, low complements, and;pqsﬁlve M-spike suggest
an increased likelihood of fmd% " JDRD on biopsy, long
duration of DM emerged as thqg?tm%ngest predictor of finding
DN alone”. D Q@Q

QT &
\/O

/)
(9/@ *?

\/
Approximately one- x@#&e? of all renal biopsies are performed
in patients with DM{U@ICIOUS use of renal biopsy has
uncovered NDRWalﬁne or superimposed on DN in the majority
of such blops(tﬁs.@‘f'rN is emerging as an important category of
NDRD, wm@hﬁhas not been reported previously.

O\Q’Q

Sharma SG, CJASN 2013



# ARNAS G . Brotzu OPEN 8 ACCESS Freely available online @PLOS | ONE Q\Q‘
eje

Azienda di Rilievo Nazionale \

b Identifying Parameters to Distinguish Non-Diabetic xO

2
diabetic retinopathy(+) diabetic retinopathy(-) Odds Rati \"50 X Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Randong, %&@t M-H. Random, 95% ClI
42.1.1all @ N
Akimoto T 2008 7 28 g 22 56% KB, 1.61) S
BiH 2011 10 102 a0 118 67% _ \F0g@r02,0.07) -
Chang TI 2011 17 51 59 68 6.3% .é@ (0.03,0.19] i
Chong YB 2012 17 67 17 22 5. ?% O A10[0.03,0.31) e —
48.1.3t FuSX2007 0 11 26 42 2\@ @’b 0.03 (0.00, 0.49]
Akimoto  Ghani AA 2008 3 14 11 17 - 0.15[0.03,0.75) PR——
BiH 20 Huang FX2005 3 17 17 35 \‘b 5 0.23(0.06, 0.93] —
hapg-  anauchi M 2001 3 14 7 @ 0.08[0.01,0.59] T
C ang | Aan CV 400N 1 [ 19 6") noL NnNEmoan N
Ko
Q , |

C onclus:ons W

mnewevy DAL OO LUUY U oo é&o Q! v v.u o (ST (T g T RS |
Testfor  SuzukiD 2001 ; 54y . C 20 44 6.2% 0.21[0.08, 0.54] e
Tone A 2005 4 & O 54 57 4.6% 0.01(0.00,005) —
Wong TY 2002 8 \’()25%4 36 43 5.7% 0.09[0.03, 0.29] — -
Zhou JH 2005 : @ & 14 50 5.8% 0.35[0.12, 1.05] et 10
Subtotal (95% Cl) @Q @02 908 100.0% 0.15 [0.09, 0.26] 2
Total events 2039 QQ’ 638
Heterogeneity: Tau®= 0.94; Chixd 6%43‘8 df=18 (P < 0.00001); F= 74%
Test for overall effect. Z= Bé@?h’ .00001)
Q\(b 0002 01 1 10 500

Favours DR(+) Favours DR(-)
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When to perform renal biopsy in patients with type 2 Giabetic nephiropathy. e
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diseases in type 2 diabetic patients g&ﬁb@

. . ‘\é}'(b 6,\(& Translated
Variables B Adjusted OR (95% CI) @\ Pvalue . . " e
Age > 50 years 1931 $+— 6@ (1.@-28 658)  0.008 10
SBP < 140 mm Hg 2091 F+—— «B. 09{6 915-34.193)  0.004 11
Hb > 120 g/L D4 e 8’{925 (2.994-48 301) <0.001 13
Duration of DM < 6 years 2.656 ] 0,) 14.233 (2.648-76.516)  0.002 14
Absence of DR 2.990 | ’—'—$@ 19.884 (4.417-89.510) <0.001 15

20 ({60 S% 100

FIGURE 2 Logistic regression model and score deriv %@f r pred10t10n of NDRD vs DN. The different symbols and horizontal lines
c

represent the diagnostic OR and corresponding 95% CI,

tl@}r M, diabetes mellitus; DN, diabetic nephropathy; DR, diabetic retinopathy;

Hb, hemoglobin; NDRD, nondiabetic renal disease; O@ deﬁtlo SBP, systolic blood pressure

\
R &
Cutoff points  Sensitivity (%) 95@% \’OSpeclﬁclty (%) 95%CI Yodenindex  1ABLE S  Performance of the score
model at different cutoff points
—)  >24 (100 Qﬁs g@; 4877  0.63
29 97 g@ﬁ’{)o 7194  0.82
>37 91 ’\\\ QQ’ 82-97 87 74-95 0.78
>39 80 . ,OQO 6989 96 85-100  0.76

—  >52

30-54 89-100  0.39
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University Department of Nephrology-Dialysis & CMID (Center of Inmuno-Rheumatology
and Rare Diseases) of San Giovanni Bosco Hospital in Turin

INCLUSION CRITERIA » PATIENTS WITH DIABETES + KIDNEY BIOPSY FOR ALL
MELLITUS (TYPE 1 AND 2) REASONS
[R— : : > 9 years anc
1 January 31 July months
2014 2023

BIOPSY INDICATIONS
* Proteinuria
* Worsening of GFR

* Low GFR + proteinuria

in diabetic patients

1990 biopsies
performed

.(b‘

The Giovanni Bosco Hub Hospital experience on 300 r%@ao biopsies

l 297 patients with diabetes
| included (14.9%)

- Proteinuria
- Serum creatinine
- eGFR (CKD-EPI)

\
c\’@
Baselinex® \\fo
Hos®
\ \
0 .fé
ofal DN alone DN+ NDRD NDRD alone
C"““‘“"“@ Q,(b(n“ 297) @112) (0°56) (@ 129)
S%&'f] AQ 214/83 90/22 42/14 8247
6\}ge{m§¥ 66.1=112 63.6=11.4 67696 67.6=11.4
C)Q) % 28.7£5.5 28755 30252 28+56
q Smoke Q1 b 14398 1119/ 1/25/
Qﬁ%}'esfeﬂnot available) 111/75/81/30 36/43/28/5 18/11/18/9 57121735/16
N Statin (no/yes) 150/147 50/62 26/30 74/55
Hypertension (no/yes) 321265 7105 5/51 20/109
ACEi - ARB therapy " ; ;
(nofyes) 113/184 39/73 18/38 56/73
Lower limb vasculopathy vy 7 iy Py
(no/yes/not available) 196/82/19 69/37/6 38/13/5 89/3218
Retinopathy ‘ = el v
(nofyes/not available) 174/76/47 47/51/14 30/16/10 97/9/23
NO differences:

- Lower limb vasculopathy
- Biopsy indication

Roccatello et Al, In press
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The Giovanni Bosco Hub Hospital experience on 300 r%@g

4

| biopsies

ﬂf::.(r::RN RheumaTeam [ [ [ L] . Q
in diabetic patients RO
NN\
S
> &
NI
\\‘b )
Total DN al DN + NDRD NDRD al - *\(b\\(b@
Characteristics (a° 297) [I_]ﬁ 112) i {nn_sﬂ i (n° 129) . é}{b’ .,\\'fb
Diabetes duration : ()\ ’\6
G 12.7+8.9 14688 149+84 9985 (@) (06
Diabetes therapy: (b @
- Tesulin 133 (45%) 28 (50%) ,g\ o
“HA 105 (35%) I8 (2% 18 (32%) 30 (6% > \A
- Insulin + HA 27 (9%) 11 (10%) 8 (14%) 8 (6%) \,)\' 0\
- Diet 32 (11%) 10 (9%) 2 (4%) 20 (15%) Q)b .\"o
e 3425 298425 34227 3.0423 ) (bb
(mg/dl) \6 )
: < . .
T P | sy 384284 34261 38%29.7 b?%roﬁp 1-112 pts 138%!: Diabetic Neehroeathx SDNr alone
[ B — o e \/O @?oup 2 - 56 pts ‘19%!. DN + Non Diabetic Renal Disease ‘NDRD’
- Ass 22 (1% % Y% %%
- Class IT 41 (14%) 11 (10%) 5 (9%) uuw@/ \Q Group 3 — 129 pts (43%) NDRD
- Class ITI 83 (28%) 35(31%) 17 (30%) 312 K [
-Class IV 77 (26%) 27 (24%) 16 (29%) 3 ) O
-Class V 74 (25%) 28 (25%) 13 (23%) éfcﬁ% (%)
Hematuria (n/y) 198/99 82/30 39/17 v 71@
Proteinuria (g/day) 3434 3226 43+48 GQ @‘*—: 34
Albuminuria (mg/)  1420.4 £ 1732 1317.1 + 1489 1685 + 1746 (5\(0 \(bl-mt} + 1907
Indication for biopsy (& KQ
- Proteinuria 113 (38.1%) 42 (37%) 25 (4 QO 46 (36%)
_WRF 43 (14.5%) 13 (12%) 5 (6% @4 25 (19%)
- Proteinuria + WRF 140 (47.1%) 56 (50%) (& 6RO 58 (45%)
- Nephrectomy 1(0.3%) 1(1%) . \4 (0o 0 (0%)
SNIN)
& <

Roccatello et Al, In press
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The Giovanni Bosco Hub Hospital experience on 300 r%aﬁ? biopsies

in diabetic patients ‘
e Group 1-112 pts (38%): Diabetic Nephropathy (DN): alone & ,,\@\(b
* Group 2 - 56 pts (19%): DN + Non Diabetic Renal Disease (NN

2. Group 3 — 129 pts (43%): NDRD

3.0£23

DIFFERENCES BETWEEN
GROUPS

32434

.(b’

A
Mean BMI > in group 2 th;@ng\rSﬁ.lp 3 (p=0.01)
‘\ . Q\
HISTORY OF DIABE‘@(.'Imﬁ'er in groups 1 (DN alone) and 2 (DN + NDRD) than in

2
group 3 (N DRD}@@gg&m and 0.0004.

> N
RETINOPAT@‘.A@E% in group 1, 29% in group 2, 7% in group 3. Difference when
7 NN
compa@% gpup 1 and group 2 with group 3 (p=0.00001 and 0.00005).
NS

I%ﬁll\tdﬁERAP\’: higher number of patients in group 1 and 2 than in group 3

>
S?pié@anoz and 0.02).

LOGISTIC REGRESSION®

Covariates: duration of diabg@s,

hour uri ein excretion

to determine predictors for histopa[gmu%@ diagnosis of DKD
oY @

sence of retinopathy,
hypertension, serum c@ne@lues, eGFR values and 24-

N

- None of them was found to be statistically significant.

/

Duration of T2DM not always reliable
and easy to establish.

42% of patients with DN had no retinopathy.
7% of patients with NDRD had retinopathy.

Roccatello et Al, In press
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22 of 56 patients (39%) changed their therap\(\@
* 10 of these patients received a SPECIFIC

treatment

The Giovanni Bosco Hub Hospital experience on 300 rq:ﬁal biopsies
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RheumaTeam

in diabetic patients ‘OQ’
Q X End Stage Kidney Disease

b@
. (b, 35%
N
N2 2 30%
D N 25% -
X9 .x0
‘\Q . ,\\' o
O %\ 20%
%O Q> 15%
m SGLT2i (g\(b @\0 10% -
: i ‘\A 5% -
B Antiproteinuric C}
0%

mCTX/ CTX- DN 1 DN + NDRD NDRD

B Glucocorti . . .
Patients in G1 and G2 were more likely to develop ESRD

®ID/ID +st than those in G3 (p=0.03 and 0.002 )
® D/ ID + steroid

B CTX /CTX + steroid

B Glucocorticoid alone

m Antiproteinuric

B SGLT2i

O

4

d,
’OQ\

* 77 of 129 patients (60%) changed their therapy
* 65 of these patients received a SPECIFIC treatment

Roccatello et Al, In press



Our experience (1994- 2012)

Histological diagnosis

From 1374 renal biopsies performed in our

division (S.C.D.U. Nefrologia, Dialisi e Trapianto, eI NE S N & 70 45
ARNAS Brotzu) from January 1994 to February AMYLOIDOSIS , % 8\@ o2
CAST NEPHROP. Y%\ 2 39 23
2012 PAUCIIMMIEE G. D). 4 70 45
CRYOGI:Q&JLII@IIA 3 59 34
) ) FsGSos e QNERRY 3 59 3.4
Patient profile: mean age (yrs): 61.7+13.9; M/F: 4 %b e o8 59
1.59; Type 1 Diabetes (%) 8; onset of diabetes 0@NTEQ§Y|T|ALNEPHR|T|S 6 11.8 6.8
rs): 11.9+£9.5; onset of microalbuminuria (yrs): BRANOUSG.N. 8 16 94
(yrs) ’ (yrs) ?§\ KAESANGIOPROLIFERATIVE G.N. 1 20 11
5.3+5.4. 2% MINIMAL CHANGE DISEASE 3 59 3.4
\/O (&@ MPGN TYPE 1 1
Renal Biopsy Clinical Criteria: &\Q\Q :ZT\.H:gg::.fSLE::::; ';A :
1.Rapid onset of: nephrotic syndrome, her% NORMAL KIDNEY 1
proteinuria 0.5 to 1 g/24h, protelnurl%? g@ <3 POSTINFECTIOUS G.N. 1
24h: t >3 S THROMBOTIC MICROANGIOPATHY 1
g/ proteinuria & X0 ,04 TOTAL (EXCLUDED DGS) 51
2.Nephritic Syndrome; fb(b @\ mmmmmm)  NDRD 39
3.Acute Kidney Injury; @Q 2 mmmmmm)  NORD+DGS 12
Q. \0 memmmm)  DIABETIC GLOMERULOSCLEROSIS 37
4.RPGN ‘;\\'4(0 @ﬁﬁ TOTAL BIOPSIES 88
O(o\ Q Figure 1: Histological diagnosis in selected patients and prevalence of NDRD, NDRD & DGS, AND DGS alone.
. ®Q Number of cases (n); relative percentages in patients affected with NDRD (%); percentages obtained
o\ considering DGS patients

Unpublished data
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Criteria of Kidney biopsy in Diabetes, su%p(ectmg a NDKD
Q N
ec
\?’ \’0

LA PRESENZA DI UNA DI QUESTE
CONDIZIONI RAP APPRESENTA
UN’ |ND|CA@<@ IE ASSOLUTA
ALL ESECUZloNE:ﬁl BIOPSIA RENALE NEL
PAZI ENTE@S DIABETICO pesor snonstrtsors

COTTTPTCTTTICT \W VA4 XA TAAZLLIRA-I R R Loy
’b A\

Di Paolo S. et al Nutr Metabol Cardiovasc Diseases 2020



Domanda 2: &
Qual e il motivo principale che glustlfké@ﬂ esecuzione di
una biopsia renale in un pa2|enta<z>\\\@abet|co con una
sindrome clinica nefrologica? o ,b&@

A. Per identificare escluswa@@hte lesioni renali di origine
diabetica D

B. Per distinguere tra g@%ﬁ%patla diabetica (DKD) e malattia
renale non dlabetlcabeﬂDKD)

C. La biopsia nom&ﬁﬁal indicata nei pazienti diabetici

D. Solo per scgaffbd‘dl ricerca

N
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Perche effettuare una blopﬁa renale

\\‘b%\

in un paziente dwbEtICOp

\&

2) ldentificare il i@h@"ﬁpo del paziente con DKD
(diabetic kldﬁeﬁ diesease) e personalizzare
d%sibprocuo terapeutico

’b«\



_.P —— Effects of dapagliflozin on major adverse kidney and
eje Azienda di Rilievo Nazionale

MalrEalksi cardiovascular events in patients with diabetic and \o\o
non-diabetic chronic kidney disease: a prespecified gﬁly\sls

from the DAPA-CKD trial S\\Q}\

David C Wheeler, Berqur V Stefdnsson, Niels Jongs, Glenn M Chertow, Tom Greene, Fan Fan Hou, John | V McMudy Rl Cc-rrea Rotter,
Peter Rossing, Robert D Toto, C David Sjostrom, Anna Maria Langkilde, Hiddo | L Heerspink, for the DAPA- C lclf fttees and Investigators™

i‘z“ HR 0-57 (95% Cl 0-45-0-73) @0

20—
184
164
14
12
10—

Cumulative incidence (%)

0 Z T T
0 @R 8 12 16 20 24 28 32
@Q (\C’Q Time since randomisation (months)
Number at rls \\
Dapaghﬂ%gn 1255 1383 1349 1307 1262 1155 910 580 215
P@cebo 1451 1360 1321 1275 1224 1130 868 545 190

Wheeler et al Lancet Diabetes Endocrinol 2021



Cumulative incidence

Number at risk
Cluster1
Cluster 2
Cluster 3
Cluster 4
Cluster 5

0-20

0-15

0-10-

—— Cluster 1
—— Cluster 2
—— Cluster 3
—— Cluster4

Cluster 5

496
1325
1061
1607
2880

X2
X0
Diabetes g{'ﬁa@b‘% (years)
QL @&
362 <§3Q9 82
912\;\\@ @iﬁ 180
66 <337 105
2 596 206
1968 1128 414

11
17
13
27
55

.(b‘
B__ %§3
04 xO
‘06
S
N
<@>.é§p
030 &
X0 @
u N RO
g o 4
®~®%2—
g
\(b Qs
GRS
> g
‘\6 d? =)
S %o
N Hd_AFJJ,__J——F————
7
%
0 I | I
0 2 4 6
Diabetes duration (years)
333 213 117 39
388 513 266 81
664 384 193 62
922 546 2638 /9
1665 1034 541 172

YN N Ui
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A1:<30 A2:30- 800 8% A3:2300
O’ &
- < 0
E G1: 290 ‘ 1. Classical
™~ I8 DKD
“‘E G2:60-89 - 2. Regression
I - — of albuminuria
Lé‘ G3a: 45-59
- 3. Rapid
2 G3b:30-44 decliner
g_‘ 4. Non-
teinuric

‘E G4:15-29 E;Dan_Jm Kidney
v SN failure?
o atbuminuric al :
(.
&

G5:<15 DKL

Kidney failure

* @Q
O\ Oshima M et al Nat Rev Nephrol 2021



> anas cora New Classification of DN _

Biopsy does not,gl\ee}safﬁy of the criteria mentioned below
Mild or nonspecific LM changes and oF ¢1ass 1, I ‘@' 'Vb\

. . O
EM-proven GBM thickening GBM > 39? ?ﬁ female and >430 nm in male individuals
9 yea 3@% and older2
lla glbp&(%oes not meet criteria for class lll or IV

Mild mesangial expansion \ @%d mesangial expansion in >25% of the observed

Q?‘ Q mesangium

0 @’
llb Q>>/ (\& Biopsy does not meet criteria for class Ill or IV
LA
SR mesanglal& 58\ Severe mesangial expansion in >25% of the observed
?§ . O(\Q’ mesangium
> &

1 ‘5@6 4é Biopsy does not meet criteria for class IV
Nodular, ergBis (Kimmelstiel— HOPSECHESEN sEEEtcRafoncias
Wilsoflesig#)

Q@’ QAQ At least one convincing Kimmelstiel-Wilson lesion
.\4’0 K‘\\O
\Y Oé\\' ﬁ?dvanced diabetic Global glomerular sclerosis in >50% of glomeruli
.\@Q glomerulosclerosis

Q Lesions from classes | through Ili



Diabetic glomerulopathy @

O/ A4
Chang@ip&&&nerular histology in diabetic glomerulopathy. {A-D) and (F) were stained with
peXgd aci{>Schiff stain, and (E) was stained with Jones stain. Original magnification, =400.
No¥pal glomerulus.

OQ(B ﬁ‘use mesangial expansion with mesangial cell proliferation.
rominent mesangial expansion with early nodularity and mesangiolysis.
QQ{ Accumulation of mesangial matrix forming Kimmelstiel-Wilson nodules.
: Q (E) Dilation of capillaries forming microaneurysms, with subintimal hyaline {plasmatic insudation).
‘ (F) Obsolescent glomerulus.

Reproduced with permission from: Alicic BZ, Rooney MT, Tuttle KR, Diabetic kidney disease: Challenges,
progress, and possibilities. Cfin J Am Soc Nephrol 2017; 12:2032. Copyright © 2017 American Society of

Nephrology. All rights reserved. U pTO Da1
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Bawman capule

Pathological features of
diabetic nephropathy.

—Endothelial YU/
' cell

Tubulointerstitisl lesicns
Interstitiad fibrosis and tubalar atrophy

Oshima M. Nat Rev Nephrol 2021
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Tubulointerstitial chang ‘diat@% kidney disease.
{A) Normal renal corteg.
(B) Thickened tub%?éa e‘berlt membranes and interstitial widening (arrow).
{C) Arteriole wi G int’@g accumulation of hyaline material with significant luminal compromise (arrowhead).
(D) Renal tub an@cterstitium in advancing diabetic kidney disease, with thickening and wrinkled tubular

{double arrow), atrophic tubules (thick arrow), some containing casts, and interstitial
sis and inflammatory cells {(dashed arrow). All sections were stained with period acid-Schiff

widenin
ste’:w‘%inﬂgg’niﬁcation, ®200.

o

N UQ with permission from: Aficic RZ, Rooney MT, Tuttle KR. Diabetic kidney disease: Challenges, progress, and
ssibilities. Cfin 1 Am Soc Nephrof 2017; 12:2032. Copyright © 2017 American Society of Nephrology. Alf ngh@g?@ ate
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Copyrights apply O
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o AT Spiccata eterogeneita delle lesioni istopatologiche nei

pazienti T2DM con Microalbuminuria e Prot¢inuria

Q
[ ) (b - \\
Categoria C I: Struttura renale normale o quasi normale @Q @\é

. o . R A .
Istologia normale, o lievi lesioni glomerulari, tubulo-lng@ét\lgﬁ%ll e/o vascolari
[ d [ d o o [ d ‘\ ’6\
35% con Microalbuminuria e 15% con protemunacooc’ ,b%\
\\’b

Categoria C Il: Lesioni istopatologiche tipiche\{)\fb@é\A

%
Lesioni diabetiche tipiche, diffuse a(l})lé?’% utture
glomerulari », tubulo-interstiziali e vascdlaric®

30% con Microalbuminuria e 50% c(g%@ﬁ\)teinuria
V. Q@

N
Categoria C lll: Pattern atipig'{d%ga}\%o renale

Lesioni glomerulari relativagte%,’gpomodeste, associate a :
a) marcate alterazioni @ibu.k@—mterstmall (b) lalinosi
severa delle arteriole&}@rgg%lari, e aterosclerosi dei vasi

di maggiore calibro&g@) cs;gt%rosi glomerulare globale.

o \l o o o
35% con Mlcro%(d%go‘%murla, 35% con proteinuria
©

Sa

Fioretto P & Mauer M, Semin Nephrol 2007
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Is the progression to ESKD due to mulguséi% factors?
The rise of clinical and histolog%gﬁiq;patterns
XD

Table 3. Prevalence of Albuminuria and Reduced Estimated Glomerular Filtration Rate Among US Adults With

Diabetes by Age, 1988 Through 2014

Unadjusted Prevalence, % (95% CI)

o

OBJECTIVE To characterize the clinica@n@ions of kidney disease among US adults
with diabetes over time. *\,‘b QO

DESIGN, SETTING, AND PARTIC@N:I’S B¥ial cross-sectional studies of adults aged 20 years or
older with diabetes melIitus&@ticj@ g in National Health and Nutrition Examination Surveys

No. With  Based on a Single Accounting for Adjusted Prevalence P Value from 1988 th rough 2014 O %
NHAMES Period Diabetes  Laboratory Value Persistence?® Ratio (95% CI)® for Trend % %
Albuminuria (ACR 230 mg/g)* \(b @
Adults aged <65 y (g Aé
1988-1994 256 33.5 (28.3-39.1) 19.5(13.5-25.4) 1 [Reference] \‘b Q\
1999-2004 244 30.0 (25.9-34.4) 17.6(12.9-22.3)  0.89 (0.72-1.11) oo “ O . @) . .
2005-2008 24 266 (22.9-30.7)  15.7(10.5-20.8)  0.80 (0.64-0.99) ' CI C Pattern Theraples. are controlling
2009-2014 327 23.9 (20.6-27.6) 14.0 (10.1-18.0)  0.70 (0.57-0.87) Q &CLINING) diabetes
Adults aged 265 y é\ \Q Glucose-lowering medications, RAAS
1988-1994 278 37.7 (31.7-44.2) 22.1(15.9-28.4) 1 [Reference] v . Q inhibitors, and statins
1999-2004 287 35.7 (31.6-39.9) 20.7 (15.9-25.5)  0.94 (0.77-1.15) 5 Q @\
2005-2008 223 36.8 (33.6-40.2) 21.9(17.0-26.8)  0.96 (0.80-1.16) ' O \@
2009-2014 318 32.3 (28.2-36.7) 19.2 (14.9-23.4)  0.84 (0.68-1.03) Q}l Q(b
Reduced Estimated Glomerular Filtration Rate (eGFR <60 mL/min/1.73 m?)¢ é ‘Q
Adults aged <65 y O é
1988-1994 40 4.0 (2.4-6.5) 2.9 (0-5.9) 1 [Reference] é& (%) . .
1999-2004 43 5.3 (3.8-7.4) 3.9 (1.3-6.5) 1.45 (0.80-2.61) ?\ . oQ “G F R" Patte rn Thera pies are controlllng
5 N\ diab
2005-2008 53 6.0 (4.3-8.3) 4.3 (1.8-6.9) 1.62 (0.89-2.94) 6(5. &@ labetes
2009-2014 95 7.6 (5.9-9.9) 5.5(2.9-8.2) 1.95 (1.12-3.39) QQ (RISING) . . .
Adults 2ged 265 y \‘b > * Itis possible that the hemodynamic effects of
— {b’ N RAAS inhibitors and improved blood pressure
1988-1994 174 27.3 (23.3-31.8) 19.3(134-253) 1 [Referencefpy (7] I Id b
1999-2004 230 34.3 (30.1-38.8) 24.6(18.4-309) 1.26 (1 54) é control could contribute
kol : ialinin : O QY <001 * Anincreasing duration of diabetes may be
2005-2008 189 34.6 (28.6-41.3) 24.4(18.0-30.9)  1.288) 9:1,5@ contributing to kidney damage.
2009-2014 355 40.6 (36.5-44.8) 28.9 (22.9-34.9) {@3( .21()&%)
\
X,
o R
O
S

NS

Afkarian M., et al JAMA 2016
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X0

N\
Diffuse MesLy ICell (&\dn ‘9 opsies and clinical data of 600 patients with type 2 diabetes were
Seore G&Y Orange Red Total Score G &Y Orange Red Total Score G &Y Orange Red Total ed retrospectively from 13 centers across Japan. Thirteen pathologic

0 184 | 60 | 39 | 70 o BT 2.5 0 mn 15.7 \' ngs (nine glomerular lesions, two interstitial lesions, and two vascular
1 282 | 143 | 235 1 m 115 1 o \(,b' &esmns) were clearly defined and scored.

O\Q) . 6 G&Y, Orange, and Red refer to the KDIGO 2012 CKD heatmap.

B
=

2 233 | 268 | 250 | 252 1000 100.0  100.0  100.0 2| 136 | 128 [ 270 | 211
3 1.7 | 389 -] 44.4 PVas 3 1.0 6.7 158 | 110 %O (b%
100.0 1000 100.0  100.0 Score G&Y Orange Red  Total 100.0 1000 100.0  100.0 \\(b &Q, Some h|st0|0g|ca| patterns are
Nodular 0 333 38 Hyalin (b AQ . .
Sows GAY Orasge Red Tow : - e G G $(b S observed since the first degree

L] B4.2 SH.J 1000 1000 1000 100.0 0 243 0.8 33

1 mm 4[.? GMeg 1 0.1 27.7 IQ;- 2[]6 Of CKD’ the green and yeIIOW

1000 1000 100.0  100.0 Score G &Y Orange Red  Total 2 17.5 5.1 % zones | n C K D h ea t ma p S (G &Y)’
SubendW 0 65.3 3 28.2 49, .. .
Score G&Y Orange Red Total NENEa 17 '"Q .m.,%\. ! rising | nterest of an ea rIy
0 238 | 372 100.0  100.0 1000  100.0 Arteri . . . .
e — (5/0 intervention in diabetes
2 41 | 132 | 200 | 161 Score G&Y Orange Red Total 169
3 52 | s6 | 148 | 108 0 10.9 Oe 45.6 co nt ro | *

1000 100,00 100.0  100.0 1

30. & .
Exudative 2 ?é A OQ . 21 1.8 L8 b NOdUIar
Score G&Y Orange Red Total 3 : 7.9 &@\ 100.0 1000 100.0  100.0
0 845 | 542 1000 160) 1&@

Lo (S - @ .
1000 1000 1000 100.0 K(b'.%mﬁ- -“Hw - ° MeSanglolySIS

G & Y, green and yellow; Diffuse, diffuse lesion {mesangial expan310§ ular@ar lesion (nodular sclerosis); SubendW, subendothelial space widening (double contour of base-

ment membrane); Exudative, exudative lesion; MesLy, mesangioly: ICroan 'Vas, peri-hilar neo-vascularization (polar vasculosis); GMeg, glomerulomegaly; IFTA, interstitial
fibrosis and tubular atrpophy; ICell, interstitial cell infiltration; arte, &;zﬂmﬁsm Arterio, arteriosclerosis with intimal thickening.

Exudation

.\\ &
06\ QQ
o

NS

.

Furuiki K. et al NDT 2016
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Are clinical patterns in DKD sufficiently sensiblegfand specific?

Based on autopsy studies, when clinical ma%ﬁ‘%\\st’ations appear
DKD is to

o Nl

X0
«“ ” > &N
o “late @0 &

EING g

: . \
Mesangial expansion Q@Q QAQ’ Capsular drops KW nodules
(stage 1) RN (stage Ill)
& Q2
Q0
0\’0

Klessens CQF et al KI 2015



Is the progression to ESKD due to multq,pie factors?
The rise of clinical and hlstologlqai:@atterns

LA PRESENZA DI LESIONI ﬁl@MERULARl
IDENTIFICA UN GRUPP@EBT PAZIENTI CON
ELEVATO RISCHIQv‘Def 'ESRD ANCHE IN
ASSENZA DI A&tB‘UIVIINURIA E CON
FUNZIOI\LEfRENALE NORMALE O

MmeiMAMENTE RIDOTTA

@Oe'
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La biopsia renale puo fornire precgég?nente un
profilo prognostico renale e genaéézgéﬂe del paziente

diabetico? RS
> @
>
*\VERO &f&@o
* FALSO S
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< arnas 6 erorz Nonalbuminuric DKD and Risk of All-Cause Mortafity,
Cardiovascular, and Kidney Outcomes in Type 2 I}i%betes

Settings & Participants Analysis 6@\{{8}5
f?;\: HONG KONG BIﬁBETES Exposures @}\% ’% qﬁ
Vi, BIOBANK No diabetic kidney disease (DKD) \Q}@ I_l
g5 2 ‘-E! R & %9 1 l! 9! HHF*
Multicenter, .i Rocredced eCEHonly \ Progressnon
=|= prospective, D Albuminuria only (b. & (b HR (95% Cl)
" < ; ) 2.37
cohort study & [ Decreased eGFR + albuminuria \‘\,@ (1. ;455944) (. ;8:11{148) (1 .3226.521) (1.63-3.43)
N = 19,025 Statistical Analy5|s q, H 2.00 1.19 3.14 3.77
. Competing risk mo dels (1.52-2.63) (1.02-1.40) (2.09-4.73) (3.05-4.66)
Follow-up: : gliltlplf imputation 8 reatg\s B B 4% 8 A
3.1 years oo & 1 : : '
. No DKD as ref 7 (243-438) (1.23-1.76) (3.63-8.34) (11.31-17.36)
&@i@ﬁ’ P

CONCLUSION: NO%MUWFIUH@KQ% associated with higher risks of HHF and CKD | or peatesbytalization
progression compared with noDKEregardless of baseline eGFR.

\ ()

Qiao Jin, Andrea O. Luk, Eric SH Lau, ¢ al (2922)

@AJKDonline | DOI: 10.1053/j.ajkd.20%%.i1.04

Q.0
La DKD si eggﬁ%l@\e con fenotipi diversi, con profili di rischio differenti,
O

e vesimilmente con caratteristiche istopatologiche differenti.



_P ARNAS G Brotzu INOnprotelnuric Versus

e A Specicaons Proteinuric Phenotypesin Diabetic >26 pazienti con DM (q% 2 e funzione
Kidney Disease: A Propensity renale ridotta (eofif?% £60 mL/min/1.73
Score-Matched Analysis of a m2), sottop%§3t| {@agobmpsm renale
Nationwide, Biopsy-Based Cohort 2 &

Studv N
\?’ \’0

L FENOTIPO DKD NON.ALBUMINURICO
IDENTIFICA UNA PGPOLAZIONE CON
RISCHIO DI PROGESSIONE VERSO L'ESRD
INTERMEDIO Iﬂﬁﬁko ALBUMINURICA E

DIABEEF}CfI NON NEFROPATICI

(X gg
Number at risk VL .c¢ Number at risk
Non proteinurics 88 35 .4’0 &\\ 15 11 Non proteinurics 82 34 15 11
Proteinurics 438 61 ’\\\ < 12 4 Proteinurics 164 31 7 2
S

Yamanouchi M, Diabetes Care 2019
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FIBROSI INTERSTIZIALE ATR@FIA TUBULARE
E INFILTRATO INQE*EA&IVIIVIATORIO

INTERSTIZIALE CORRELANO CON IL RISCHIO
DI RAPIDO Dg@_ﬁ\lO DELLA FUNZIONE

.05

D.05

30

b’b
X0 “
5000 RENALE
S mU/min/L73 RO ' ' 6 0
O
Q’\(DQ 1 0

H R (950/0 CI) Open Diabetes Resaerch and Care 2020
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P. Fioretto', M. Mauer?, E. Brocco', M. Velussi’, F. Frigato®, B. Muollo®, M. Sambataro?, C. Ab@russo B. Baggio!,
G. Crepaldi', R. Nosadini'* AR

! Department of Internal Medicine and Center for the Study of Aging of the National Research Co@cﬂ (g\(b
University of Padova Medical School, Padova, Italy

? Pediatric Nephrology, University of Minnesota Medical School, Minneapolis, Minnesota, U%

3 Diabetes Centers of Monfalcone, Mestre, Este and Contarina, Italy @

* Division of Endocrinology, University of Sassari Medical School, Sassari, Italy N Q\

Table 3. Diabetic retinopathy in r@I’aﬁon to patterns of renal

\‘b 0&\

injury Q,@&@

Category Diabetic retm%pﬁ

Absent Y4B ackground Proliferative

CI 5 BE s 0

ClIl 0 &Q’i@@ 5 5

C III 6 0s¢ 8 0
al

Fioretto et al Diabetologia 1996
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Danno tubulo-interstiziale

Moderato-severo

a
N
\0Q
Quale potenziale valore prognostico- terapeutlco@el riscontri
bioptici? &OQ}\ >
> &
\\‘b
*{b @
bbbl < Progressione p@rr a
6\
%O 2,
\\'5 @
Revisione (b &
Politerapia farma%ﬁi% ied
=
‘2‘ 9\‘

Danno vascolare

predominante

Prevalenza di lesicni

glomerulari fleride

CRe\Qalone t. anti-ipertensiva
@‘Sr’@b lo aggressivo pattern lipidico

Iperfiltrazione

glomerulare
N

AN

Controllo glicemico
Diminuzione carico proteico
SGLT2i

~

Controllo pressorio aggressivo

J
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sospetta DKD O\QP
\\
6\(0
‘\\‘b >
PRO @&
o f&\
- Le lesioni istologiche della DKD sono eterogenee e presentano un mgﬁ’t%\%rognostlco significativo circa la progressione
>
verso ESRD e il rischio CV ,3\"} e'@
A
- La diagnosi clinica di DKD e talora fallace e spesso puo glunger@,\}%p&anlera tardiva nella storia naturale della malattia
®

- Il profilo di DKD "non albuminurico” assume un peso creg\ézhtgsﬁell ‘ambito dei pazienti diabetici

- Il profilo fenotipico evidenziato dall’istologia renale Sfrelbe permettere un approccio personalizzato alla terapia
RIS

v
RS
o &
&

CON [ @

?‘ ’\0
- Difficolta nella pratica clinica ad estendergq |Q@|ca2|one bioptica a pazienti non albuminurici con funzione renale normale o

(%

lievemente ridotta (fasi precoci della D@ é&n albuminurica”)

- Perplessita circa I'impatto realeguﬁaq@odlflca dell’approccio terapeutico (in considerazione dell’attuale standard of care)
s\\'\ Q@

0\”&



STUDY PROTOCOL Open Access

Prognostic imaging biomarkers for diabetic
kidney disease (iBEAt): study protocol

Kim M. Gooding™*'®, Chrysta Lienczewski®, Massimo Papale®, Niina Koivuviita®®, Marlena Maziarz’,

Anna-Maria Dutius Andersson’, Kanishka Sharma® Paola Pontrelli, Alberto Garcia Hernandez®, Julie Bailey'®,

Kay Tobin'", Virva Saunavaara'?, Anna Zetterquist’, David Shelley'®', Irvin Teh', Claire Ball?, Sapna Puppala'®,
Mark Ibberson'®, Anil Karihaloo®, Kaj Metsarinne®, Rosamonde E. Banks'”, Peter S. Gilmour'®, Michael Mansfield'®,
Mark Gilchrist', Dick de Zeeuw'??°, Hiddo J. L. Heerspinkw'zo, Pirjo Nuutila®®, Matthias Kretzler™?',

Matthew Welberry Smith'", Loreto Gesualdo®, Dennis Andress®, Nicolas Grenier®, Angela C. Shore'?,

Maria F. Gomez’", Steven Sourbron®" and for the BEAt-DKD consortium

Patient’s Phenotyping

Histopathological
Clinical
Imaging
Omics

o

Biopsy in DKE: research
‘fo&é&@
@ &

BE A@ DKD
(Exeter)

Microvascular BM’s

500 T2D

% Lund
g’ S— Central Biobank
validation
v G4 SIB

Central Database

Sheffield

& e (“'Aﬂtﬂf?s) (Bordeaux)
?§ . OQ MRI processing/QA Progression BM’s
> {O\ Sheffield

\\Q (Leeds) (+Umich & Exeter)
D> Reference MRI site Coordinating centre

+50T1D

Fig. 1 Overview of study organisation. iBEAt study organigram showing central roles (grey ellipse) and recruiting sites with ancillary studies
(circles). BMs = biomarkers; QA = quality assurance; RBF = renal blood flow; PET = Positron-emission tomography; SIB = Swiss Institute of

Bioinformatics; T1D =type 1 diabetes; Umich = University of Michigan
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- Prof Loreto Gesualdo, Napoli Febbraio 2024 |




sification

CO Clas % ofcases

n of cases

Bari Classification

nof cases % of cases
Metabolic 9
Metabolic and Vascular 73
Vascular 34
Immunologic 7

mmunologic and Vascular 15
Mixed 8

TOT

WWw.napolidiabetologia it

P

X Metabd“

= Metabolic an

m VVascular

- ®mImmunologic

|1tk
I !
|

= Mixed

rof Loreto Gesualdo, Napoli Febbraio 2024 L.
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* La malattia renale nel paziente diabetico comprende un ampio spe\t@*\o @/condmonl sia conseguenti alla

>

patologia diabetica (DKD) sia indipendenti da essa (NDKD) Ko 6\

* | pazienti con NDKD presentano una prognosi renale mlgllcg%'@%@fpetto ai pazienti con DKD

* La probabilita clinica di una condizione di NDKD aumeg};(;?;\ssenza di retionopatia diabetica e con storia
di diabete mellito < 5 anni Q?*%\ 5l

* Ladiagnosi della NDKD e una diagnosi |stolog19a \@

* |l fenotipo della DKD e eterogeneo sia cj@%achente sia istologicamente

N

* Le lesioni vascolari sono un eIemengQ%r@koce nella storia naturale della DKD non albuminurica
4

* L'estensione delle indicazioni b|g{’5tL@h e nei pazienti con verosimile DKD in ambito di ricerca rappresenta un
@ W
passaggio necessario per U@S @@lor comprensione dei fenotipi di DKD e per la validazione di nuovi

biomarkers
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Intensified multifactorial intervention in patients with type 2 2
diabetes mellitus and microalbuminuria: the Steno type 2 Progressi.on\’(%éne\ﬁathy
randomised study |
%00}’r0 sNgsion in retinopathy
| Q I
1
Peter Gaede, Pemille Vedel, Hans-Henrik Parving, Oluf Pedersen re in autonomic neuropathy
(b@@;w& } o |
Ne) | m— |
. rogression In peripneral neuropatny
Q)bob\% P heral th
@0 >
S ' . .
v . Q\ 0 0-5 1 1-5 2
OQ o Favours intensive treatment  Favours standard treatment
Z
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REVERSAL OF LESIONS OF DIABETIC NEPHROPATHY AFTER PANCREAS TRL\@LAN&ON
e
o> @\

REVERSAL OF LESIONS OF DIABETIC NEPHROPATHY AFAER PANCREAS
TRANSPLANTATION (% 2
<

(A
PaoLA FioreTtTO, M.D., PH.D., MicHAEL W. STEFFES, M.D., PH.D. QQlD & SUTHERLAND, M.D., PH.D.,
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