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ANA®ON CUYRKPOUGCIS CUHRPEPOVIWV

 H optdia exkppadel T1¢ arowelg tou OPANT

e O oplAnmg exetl AaPet apoiPr) yia 61aAedelg & oUPPETOXT) OF
OUpMouleuTikeg ermTporieg KaABwg Kat Xpnuatoodotnorn yia Epeuva
AIto T1S AKOAOUOEG PAPIAKEUTIKESG ETAIPEIEG:

Abbot, Astra Zeneca, Boehringer Ingelheim, Bristol, Chiesi,
Menarini, MSD, Novartis, Novo Nordisk, Sanofi, Vianex



AN - Emidnpiodoyia

WA\ K 30%-40% XA 1
10%-20% ZA 2
[Ipoopata d6edopeva:

e AN ot ZA 2 (USA): 39,7% (NHANES 1V)
Koro CFE et al, Clin Ther 2009;

31: 2608

e AN oe ZA 2 (Korea): 32,1%
Yang CW et al, NDT, Mar 3, 201 1



ANOTEAEZMATA-KATHIOPIE2
KINAYNOY

B XAMHAO

ME2O

Av e€alpeBolv ol eAAteic TLpEC (71 aoBevelg), TOTE TO MOCOOTO TWV
OUMLULETEXOVTWYV TtAOXEL oo pETpLa / coPapn / moAL coPapry XNN tpomomnoleital
ano 46% o 44.55%

REDIT-2-DIAG study



O SwafnTng €ivat To KUPLO ALTLO VEPPLRNG
avenmapxelag teAlkou otadiou!

« H emirrwon audveral SpapaTiKa * Apxikn diayvwon yia aobeveig mou
geKivouv aigodIUAion

MpoPAendpevn (2020) 774.386
Mpaypatikn
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. United States Renal Data System. Annual data report. 2000, 2007. http://www.usrds.org/atlas.htm ,
http://www.usrds.org/adr_2000.htm. Accessed 10 January 2011.
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Yniepd1nOnon xrat e§EAn ve@pPLKIG VOGOU
MetavaAuon

First author Progression No progression Difference in mean Ditference in mean
[reference no.] »n Mean (SD) " Mean (SD) (progression group — non progression group) (95% C1)
Mogensen [22] 6 157.0(7.0) 17 134.0 (9.0) : 23.3 (16.0-30.1)
|cf\lxllgi.‘.‘[ 8 144.1 (20.6) 21 1443 (19.1) : ) (=16.7=16.3)
Lervang [24] 7 134.0(17.5) 17 137.0 (14.0) ; 3 13.7-7.7)
Chiarelli [25]  168.8 (21.7) 38 142.2 (27.7) : (9.2--44.0)
Caramori [27] 3 156.5 (28.8) 3() 135.7 (28.0) : (=13.3-55.0)
Dahlquist [28] | 141.0 (25.3) 24 129.0 (20.0) 2 (—-1.9-25.9)

Amin |29] 166.8 (26.2) 243 138.6 (30.6) i 28.2 (18.1-38.3)
Steinke [30] { 163.0(37.0) 143.0 (28.0) (—6.2—-46.2)
Zerbinm [31] ‘ 121.7 (18.3) 117.6 (19.0) ; | 16—11.8)
[otal . :

Overall®

[Lower GFR in Higher GFR In

WOEression group Progrcssion group
2IC £ U

O1 mBavortnTeg avatrtugng MA oe aoBeveic pe uttepdiNdnon ATav 2,71 QopES TTEPICCOTEPES
o€ oX€on JE auToUuG UE Qualoloyikr diInénon

Magee et. al., Diabetologia,52,April, 2009
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YnoAoyiopuog onelpapatirng dunénong
(ml/min)
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Enineda Asuropativoupiag

Albuminuria categories in CKD
AER ACR (approximate equivalent)
(mg/24 hours) (mg/mmoaol) imagsaq) Terms

< 30 <3 < 30 Mormal to mildly increased
30-300 30-300 Moderately increased®

== 300 e 3 = 300 Severely increased™

9. Microvascular Complications

and Foot Care

Diabetes Care 2016;39(Suppl. 1):572-580 | DOI: 10.2337/dc16-5012

KDIGO 2012




Persistent albuminuria categories
Description and range

A1 A2

Prognosis of CKD by GFR
and Albuminuria Categories: NC:_\"_E' to Moderalelr
KDIGO 2012 s increased

increasad

<30 mg/a 30-300 mg/g
<3 mg'mmol 3-30 mg/mmol

Normal or high

Mildly decreasad

Mildly o moderataly
decreased

Moderately to
severely decreasad

Saverely decreased

Kidney failure

GFR categories (ml/mirv 1.73 m?)
Description and range

Green: low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk; Orange: high risk; Red, very high risk.

KDIGO 2012
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Figure 1:
Flow chart of study population

N=

N=1327

Values of eGFR in
both examinations

132 individuals excluded with
IFG only in one occasion

IFG in both
examinations

N=921

NGT in both
examinations

2816

Individuals

Individuals in follow-up

37 individuals with missing eGFR

N=1290

127 individuals excluded with
IGT only in one occasion

N=57 N=24

IGT in both
examinations

DM in both
examinations




Figure 2:

Mean difference in deterioration in eGFR over ten years in
individuals with persistent NGT, IFG and diabetes.
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Biomarkers in diabetic nephropathy: Present and future

Gemma Currie, Gerard McKay, Christian Delles

Glomerular markers TibGlar rrinskers
Transferrin NGAL
Type V collagen [ KIM1
Ceruloplasmin LT NAG
Fibronectin T~y ¢ |-FABP
"N : B2-microglobulin
al-microglobulin
REP
Free light chains

Markers of oxidative
stress/inflammation
8-0OHdG
Pentosidine
AGA
TNF-c
TNFAR 1/2
1L-6
VEGF

World | Diabetes 2014 December 15; 5(6): 763-776




Biomarkers in diabetic nephropathy: Present and future

Gemma Currie, Gerard McKay, Christian Delles

Biomaricer Serum/plasma or urine Type of marker Status in DN Potential for additional information beyond UAE Ref.

Transferrin Urine Glomerular Elevated Predicts MA [30-33]
Type IV collagen Urine Glomerular Elevated Rizes in parallel with UAE, even in [3641]

nonalbuminuric stage
Ceruloplasmin Urine Glomerular Elevated Predicts MA [353,4244]
Fibronectin Plasma/urine Glomerular Both elevated No [3245]
NGAL Urine Tubular Elevated Marker of glomerular hyperfiltraton [46-33]
KIML Urine Tubular Elevated Marker of glomerular hyperfilration [49,50,53-57]
NAG Urme Tubular Elevated Comparable to UAE [30,58-64]
L-FAEP Urine Tubular Elevated No [52,65-66]
AIM Urine Tubular Elevated No [30,39,63,69-74]
RBP Urine Tubular Elevated No [17,30,69,72-75]
FLCs Urine Tubular Elevated No [17.63,69,72-75]
8-OH4G Urine Oxidative stress Elevated Predicts DN but value in comparisonto MA  [77-80]

remains unclear

Pentosidine Urine/ serum Owxidative stress Both elevated No [61,81-86]
AGA Urme Osadative stress Elevated Urinary excretion predicts MA [91-97]
TNF-u Urine/ serum Inflammatory Both elevated No [38,92,98-100]
TNFR1/2 Serum Inflammatory Elevated Predictive of onset of stage 3-3 CKD independent [99-101]

of albununuria status
-6 Urine/ serum Inflammatory  Serum levels elevated No [99,101-103]
VEGF Urine/ serum Inflanmmatory  Urinary levels elevated No [104-108]

DN: Diabetic nephropathy; NGAL: Neutrophil gelatinase associated lipocaling KIMI: Kidney irgury molecule 1; NAG: N-acetyl-b-d-glucosaminidase; AIM:
0-1-microglobulin; L-FABP: Liver type fatty add binding protein; REP: Retinol binding protein; FLCs: Free light chains; 8-OHdG: 8-ox0-7 8-dihydro-2'-
deoxyguanosine; AGA: @t-1-adid glycoprotein; TINF-a: Tumour necrosis factor o; TINFR 1/2: Tumour necrosis factor & receptors 1 and 2; IL-6: Interleukin-6;
VEGF: Vascular endothelial growth factor; CKD: Chronic lddney disease; UAE: Urinary albumin excretion; MA: Microalbuminuria.

014 December 15; 5(6): 763-776



Biomarker

Source

Cohort (size)

Key points

Reference

KIM-I

Cystatin C

Blood

Urine
Urine

Serum/urine

Urine

Serum/urine
Urine

Urine
Urine
Serum/urine

Urine

Urine
Urine

Type | (124)

Type | (63)
Type 2 (978)

Type | (50)
Type | (63)

Type 2 (140)
Type 1 (1.549)

Type | (277)
Type | (63)
Type 2 (140)

Type 2 (618)

Type 2 (140)
Type 2 (237)

Baseline KIM-1 in proteinuric (>>500 mg/day) patients predicted rate

of eGFR loss and ESRD during 5-15 years of follow-up.

KIM-1 associated with decline in GFR but not independent of albuminuria.
Urine KIM-1/Cr associated with faster decline in GFR during 4 years follow-
up but offered no additional prognostic information to albumin/Cr ratio.
Elevated before microalbuminuria. Serum NGAL correlated with HbA
and urine NGAL correlated with albuminuria.

NGAL associated with decline in GFR but not independent of albuminuria.
No correlation with eGFR.

Patients ranged from normoalbuminuria to macroalbuminuria.

Urine L-FABP/Cr ratio at baseline predicted progression of DN but adding
L-FABP to albumin excretion did not improve prediction model.

Urine L-FABP predicted progression of albuminuria or death.

L-FABP not related to decline in GFR.

Serum L-FABP correlated with baseline eGFR but did not predict

decline in eGFR.

Japanese patients without overt proteinuria and serum creatinine

= 1.0 mg/dL followed for median of |12 years. Urine L-FABP in the

highest tertile was associated with 50% decline in eGFR or progression

to eGFR << 30 mL/minute/m?*.

High L-FABP associated with progressive albuminuria, ESRD. or hemodialysis.
Urine cystatin C/Cr ratio associated with decline in eGFR. with the upper
tertile of levels associated with progression to stage 3 CKD or higher after
20 months follow-up.

Sabbisetti et al**

Nielsen et al*®
Conway et al*'?

Lacquaniti et al*
Nielsen et al*®

Chou et al*'?
Panduru et al*"?

Nielsen et al**#
Nielsen et al*®
Chou et al*?

Araki et al*"*

Kamijo-lkemori et al*'®
Kim et ai*'”

Abbreviations: CKD, chronic kidney disease: Cr, creatine; eGFR, estimated glomerular filtration rate: ESRD, end-stage renal disease; GFR, global filtration rate;
HbA, . hemoglobin A .

KIM 1 : Kidney injury molecule 1

NGAL : Neutrophil gelatinase-associated lipocalin

L-FABP : Liver-fatty acid —binding protein

Internatiﬂnal ournal of Nephrology and Renovascular Disease 20147 361381
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Fig 1. Volcano plots of associations with rapid progression
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Conclusions

sSerum KIM-1, Thrombomodulin and CD27 antigen are
consistently among the best performing markers in
predicting progression of renal disease.

Using clinical data to its fullest extent achieves very good
predictions. However, KIM-1 and a basic set of covariates
performs similarly to a rich set of clinical covariates in
predicting rapid progression. In this setting, serum KIM-1
performs similarly to ACR.

Whether a more sensitive serum KIM-1 assay could be
more useful than albumin creatinine ratio at the early
stages of renal function decline deserves more attention.




Urine Proteome Specific for Eye
Damage Can Predict Kidney
Damage in Patients With Type 2
Diabetes: A Case-Control and a

5.3-Year Prospective Cohort Study

Haptoglobin

Albumin

— N N
o (=]
Sensitivity

—
o

220
<20
Albumin

(Hg/min) ;
Haptoglobin (ng/min) 1 - Specificity

Percentage of CRI

= Combination

o o

T

T T
<20 >20 04 086 08 10

Jang et al., Diabetes Care, Feb, 2017
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Ttadwo eGFR

XNN (mL/min)
Xwpic XNN >90*

. e Ne@pikn BAGBN

3a 45-59
3B 30-44 < —
D ()
. 1599 Neppikr voéooc |
5 <15 A ENY

* Xwplg onueia vedpikng BAAPNC
** Nevkwpoativoupia — vedpikn PAARN

Koro CE, et al. Clin Ther 2009;31:2608-17.



T1 oupPativel eav NPoOod10PLOOUNE VEPPLKI)
Asttoupyia Kal AEURKOPATOUPLAd TAUTOXPOVA;



MeAéty NEFRON

: : 52,9%
Katavopr) Asukopativoupiag

kat eGFR<60ml/min/1.73m?
oe aoBeveig pe ZAT2 oty
Avotpalia (n=3.893)

1 otoug 2
Ne@p1krn SuocAsttoupyia

@ MikpoleukwpaTivoupia

(O  MakpoAeukwpaTIvoupia

@® cGFR<60mMI/min/1.73m?2

Thomas et.al., MJA, 185,140-144,2006



FTAURALPLKROG EAEYXOG KAl EMUMTAOKECG OE
atopa pe TAt2 otig HITA

21a010 XNN

EANITTA
dedopéva

Avadpopikn peAen (2004-2008) oe 71.092 atopa pe ZA12, nAkiag > 60 €1

Huang ES et.al., Diabetes Care 34, 1329-1336, June 2011



Average rate of GFR decline due to aging
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Hebert LA, Kidney Int.59,1211-6,2001
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Epigenetics in Diabetic Kidney Disease

Marpadga A. Reddy and Rama Natarajan

Renal Diabetes |
injury |HG| AGEs
DNA
Nucleosome

H3K27me3 ¢ p—— —
Repression

H3/H4Kac
O H3K4me

Protective genes

' Renal
disease

Inflammatory/
fibrotic genes/
miRNAs

J Am Soc Nephrol 22: 21682-2185, 2011







Summary

1+ Considerable evidence indicate that diabetic nephropathy
has a strong genetic basis

1 Traditional genetics has not been able to completely
explain the heritability of diabetic nephropathy

1 Metabolic memory and gene-environmental interaction in
diabetic complications may be explained by epigentics

1 Intra-renal inflammation, epithelial-mesenchymal transition
and progressive fibrosis in diabetic kidney disease is
epigenetically regulated

1 Reversibility of epigenetic modifications offer an unique

opportunity for targeted interventions in slowing or
reversing the progression of diabetic kidney disease



H peioon tng ve@plking Acttoupyiag
ouxetidetal pe avSnueEvo KapdLayyelaxo
Kivouvo



Ne@p1rn Asttoupyid: O MO0 CNHAVILKOG MPOYVROTLKOG
napayoviag HaKpoayyE1lakng vooou

Tunonownpuéva yia tTnv nAkia mtoocoota Oavatov amno kapdiayyetaka (CV) emelcodia
ovaAoya He Tov EKTLHWHEVO GFR?

Tumornotnuévo yla tTnv nAia
mocooto CV enelcodlwv
(ava 100 avBpwroTn

30-44 15-29

Extipwpevog GFR (mL/min)

Q¢ CV enelo6610 opioBnke n voonAeia yia otedaviaia voco, KapSLOK AVETIAPKELD, LOXOLULKO EYKEDAALKO EMELGOSLO Kall
niepldepikn aptnplondbeia
1. Go AS, et al. N Engl J Med 2004;351:1296—-305.



H npoteivoupia ouvdeetal pe uPpndo Kivéuvo ayyelarng
vooou Kat Oavatou!

Nevtacteic ekBaoelc oe acOeveic pe ZAT2 pe Kol XwELG TPWTEiIvoupla

H npwrteivoupia ocuvdietan pe = nevianAdola nibavotnta Oavatov os aoOeveig pe ZAT2
(37% évavu 8%, P<0,0001)

® Me TpwTEivoupia
100 P P

Xwpig TTpwTeivoupia

(0/0)
o

57%

40%

MNocooto aoBevwy (%)
H (o))
o (@)

N
(@)

29%
24%

Ev Cwn Au@IBAnoTpo- Neupotrddeia Mepi@epikn Ymépraon loyaiuikn
€100TTAOEIO AYYEIOKN KapdloTTabela
vOOO0G

1. Jude EB, et al. Q J Med 2002;95:371-7.
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Risk Factors for Development of Incipient
and Overt Diabetic Nephropathy in Type
1 Diabetic Patients

A 1 O0-—vear prospectve observational stuady
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Rossing et al, Diabetes Care, 25,5,2003



MeAetn DCCT

2A Turrou T:
EVTOTIKOTTOINMEVOC EAEYXOG COAKXAPOU
VS.
2UHUBATIKOC EAEYXOG COKXAPOU



INapepfaon - TAuKAlpIKOG EAEYXOG

DCCT*
(Totrou 1 ZA)
10
9.1
p <0.001
HbA 1c 8 792 M ZupuBarikn Bepatreia
! EvraTikotroinuévn Ogpartreia
(%)
6_
-~
b
0)

N = 1,441 aocOeveig

*After 6.5 years
DCCT Research Group. N Engl J Med. 1993;329:977-986.
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B Conventional = Conventional
¥ Intensive # Intensive

OEUTEPOYEVNAG

Percentage of Patients

F =04
— ——- 1——1-_—'

- - = = —=—fg=1 -
TR Rl dipiy-apiai-gptst A s o

1 3 4 5 51 7 a8
Year of Study Year of Study

DCCT: 1441 aoBeveic ye ZA TUTTOU 1 TUXQIOTTOINMUEVOI O€ EVTATIKI KAl CUMBATIKNA
IVOOUAIVOBEepaTTEia.

H auoTtnpri puBuIon Tou cakXapou BEATIWVEI TN MIKPOAEUKWHATIVOUpIa (KaTd
39%) kai Tnv Aceukwpuativoupia (katd 54%).

Apa dnAadn Kal oTNV TTPWTOYEVI KOl 0TN OEUTEPOYEVI] TTPOANYN.

The Diabetes Control and Complications Trial Research Group. N Engl J Med.
1993;329:977-86.



Enintoon MA oty peAetn DCCT/EDIC

e 38% mneta 30 € otnv opada pe v
ounPatikr Oepareia
e 25% OtV EVIATIKOITOUNEVT

De Boer IH et al., Arch Intern Med 171,412, 2011



MeAetn UKPDS

2/ TuTTOU 2
EVTATIKOTTOINMEVOC EAEYXOG COAKXAPOU
VS.
2UHUBATIKOC EAEYXOG COAKXAPOU

v 5102 veodiayvwoBevTec diaBnTiKoi TUTTOU 2
v Méan didpkela TTapakoAouBnong 11 £€1n



UKPDS: AttoteAéopaTta YAUKQIUIKOU EAEYXOU

« Evramikomroinuévn Bepartreia peiwae TNV HbA, . kata 0.9%
EVTOC 11 €TWV, PE ATTOTEAECUA TNV UEIWCN TWV ETTITTAOKWYV
(KUPIWC TWV JIKPOAYYEIOKWY)

MeTaoAég
OTOV KivOuvo* P value

MikpoAeukwpaTivoupia ota 12 étn 4 33% <0.001

UKPDS Group. Lancet. 1998;352:837-853



J Nephrol 2012; 25(1): 13 - 18
DOT:10.5301,/n. 5000061

Paola Fioretto, Michasl Mauer

Pancreas transplantation is the only therapeutic intervention able to achieve and maintain long-term euglycemia,
without risks of hypoglycemia; this makes it possible to test the impact of normoglycemia in the different stages of
diabetic nephropathy. Panoeas and islet transplantation in animal models prevent the development of diabetic
nephropathy lesions and ameliorate or reverse established glomerular lesions. In type 1 diabetic patients, pancreas
transplantation, performed simultaneously or after kidney tansplantation, has been shown to prevent the
recurence of diabetic glomerulopathy lesions. The established lesions of diabstic nephropathy hawve besn
considered to be imeversible; pancreas transplantation alone allows us to test whether this is true. To this end, we
studied renal structure before and 5 and 10 years after pancreas transplantation in 8 nonuremic type 1 diabetic
patients. These patients, with a long diabetes duration, had established diabetic nephropathy lesions at the time of
transplantation. We report that diabetic glomemulopathy lesions, unchanged at 5 years post pancreas
transplantation, significantly improved after 10 vears, with complete normalization of glomemular structure in most
patients. Thus this study demonshates that the lesions of diabetic nephropathy are reversed by long-term
nommoglycemia and that the human kidney has the potential in humans to obtain a substantial architectural
remodeling of the glomerular and tubular struchures toward healing.




REVERSAL OF LESIONS OF DIABETIC NEPHROTPATHY AFTER PANCREAS
TRANSPLANTATION

PaoLa FIORETTO, M.D., PH.D., MICHAEL W. STEFFES, M.D., PH.D., DaviD E.R. SUTHERLAND, M.D., PH.D.,
FREDERICK C. Goetz, M.D., anD MicHaEL Mauer, M.D.

TapLE 1. DEMOGEAPHIC CHARACTERISTICS AND MEASURES OF RENAL FUNCTION AT Basg LINE
AMD 1, 5, aMD 10 YEARS AFTER PAMCREAS TRAMSPLAMNTATION IM PATIENTS WITH TYPE 1 [IDIABETES.
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REVERSAL OF LESIONS OF DIABETIC NEPHROTATHY AFTER PANCREAS
TRANSPLANTATION

PaoLA FIORETTO, M.D., PH.D., MICHAEL W. STEFFES, M.D., PH.D., DAVID E.R. SUTHERLAND, M.D., PH.D.,
FREDERICK C. Goetz, M.D., aAND MicHAEL Mauer, M.D.
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O £€AeyXOG TNG APTNPIAKNAG TTIEONG ETIRPADUVEI
TNV €EEAIEN TNG d1aBNTIKIG vE@poOTTABeIag TUTTOU 1
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'Opla apTnPlaKng MiEcCNg O
atopa pe A

YTrépraon >140 ka1 / 3 90 (ADA)
>140 ka1 / 3 85 (ESC)
>140 kai / 3 90 (JNC 8)



IIaBoysveTikOl pnxaviopoi nouv odnyouv oc BAafn tou
OMELPANATOS KAl IMPWTEIvoupia
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AvaotoAn tng £§EAISN¢ tng draPBntikng
veppottaBceiag HECH TOU armokAsiouou tou RAS

ARB
INNOVATION
IRMA-2
MARVAL
IDNT - RENAAL
LIFE-Diabetes AMADEO
TRENDY DETAIL VIVALDI

v ' v

EvdoOnAiakn Mikpo- ] AVETTAPKEIO
duoAsiToupyia | aABoupivoupia AABoupivoupia m

T T ?7?
TRENDY DETAIL

BENEDICT MICRO HOPE

.

a-MEA

Xpovog EEAIENG HEXPI 25 XpoVia

Schmieder RE. J Hypertens.Suppl 2006;24:5S31-S35



RENAAL

Xpovog atro 1o AirAaciacuo tng KpeaTivivng Tou Opou PEXP!
TO0 TeAIKO 210010 Ne@piknc Nooou

_ 80 Meiwan Tou kivduvou: 30%
(S p=0.013

o 60

5

6 40

&

C

< 20 )

MRveg

— L(#CT) 162 104 43 19 3

Presented by Brenner B. Reduction of endpoints in non-insulin-dependent diabetes mellitus with angiotensin Il antagonist losartan. Program

and abstracts of the 16th Annual Meeting of the American Society of Hypertension; May 16-19, 2001; San Francisco, California.



RENAAL

MetafoAn tng IIpwteivoupiag ano tig ApxXikeg Tipeg
40 -

N
o
B

p<0.001
35% 2uvoAikr) Meiwon

40 - T

Méon EkarooTiaia MeTaBoAR

L —
-60 ” ! : ” ” | | |
0 12 24 36 48
Mniveg
— P (+CT) 762 632 SYAY) 390 130
— L(#CT) 751 661 558 438 167

H TTpwreivoupia PeTpriBnke pe BAon TNV avaAoyia AEUKWHPATOG OUPWV/KPEATIVIVNG OTA TTPWTA TTPWIva oupa

Brenner BM et al New Engl J Med 2001:;345(12):861-869.



IDNT

Xpovog pexpt to Aumdaciaopo tng Kpeativivng tou
Opou,to TEXNA 1 Oavato

70 -
— Irbesartan
n=1715 60 RRQZM) ‘
. P=0.006 .
— Amlodipine ——| AN
50 - P=NS |
| |
Subjects o
30 -
20 H
10 -

0 6 12 18 24 30 36 42 48 54 60

Lewis EJ et al. N Engl J Med 2001:345:851-860. Follow-up (mo)



RENAAL
IRMA-2 IDNT

\ 4 A 4

Normoalbuminuria Microalbuminuria Macroalbuminuria ESRD

UAE (ug/min) <20 20-199 > 200

Parving H-H, et al. N Engl J Med 2001; 345: 870-8.
ADA. Diabetes Care 2004; 27(Suppl. 1): S79-S83.



IRMA 2

Xpovog pEXpL TNV ERS6NAnN npwteivoupia

n=590 L — Control
— Irbesartan 150 mg [
151 = Irbesartan 300 mg
Subjects
(%)

_ /
10 H,J f ,J

5 - 4'_/ Y
fl
O 7] T T T T T 1
0) 3 6 12 18 22 24

Follow-up (mo)

Parving H-H, et al. N Engl J Med 2001;345:870-878.



IRMA 2

e Meiwaon Tou KIVOUVOU Via ecEAICN o€ EKONAO
AeukwpaToupia Kata 70%

e Meiwon Tnc MA katd 38%

e YTTOOTPO®I 0€ VOPUO KaTad 34%

Parving H-H, et al. N Engl J Med 2001;345:870-878.
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BENEDICT IRMA-2 IDNT

A 4 A 4 A 4

Normoalbuminuria Microalbuminuria Macroalbuminuria ESRD

UAE (ug/min) <20 20-199 > 200

Ruggenenti P, et al. N Engl J Med 2004; 351: 1941-51.
ADA. Diabetes Care 2004; 27(Suppl. 1): S79-S83.



ENintwon piRpoOAsUROUATIVOUPLAG:
trandolapril vs placebo

@ ’\3 = Placebo
o< 30 events
C ©
S S
=
SE 10
=S |
g > Trandolapril
= = 18 events
< ©
=2 E 5
= O
8 E Estimated acceleration factor
@) 0 0.47; P=0.01
0] 6 12 18 24 30 36 42 48
Time (months)
No. at risk
Trandolapril 301 254 237 224 207 198 188 149 104
Placebo 300 229 214 203 187 176 164 136 89

(¥ BENEDICT

Ruggenenti P, et al. N Engl J Med 2004; 351: 1941-51.



Eniépaon tng UpuAKEUTIKIG AYRDYNS OTNV
eeAfn tng AN

ADVANCE :
oxpovia rapakoAoudnon 11.140 acBeveig

HbAlc : EVIATIKOTTIOMMUEVO 6,5%
oupPatkn 7,5%

OTO EVIATIKOIIOUHIEVO OKEAOG PEI®OT TOU K1vOUvou :
65% yia TZXNA
9% vyia MA
30% yla Aeukopatoupia

Percovic V et al., Kidney Int. 83 (3), Mar, 2013



Lisinopril 80 mg daily and SBP goal <130 mmHg
Double-Blind

Placebo daily

Two 24-hr UACR > 300 mgig
at end of run-in

Losartan 100 mg daily

Spironolactone 25 mg daily

Randomization
|

>

UACR (% change)

Addition of Angiotensin Receptor Blockade or
Mineralocorticoid Antagonism to Maximal
Angiotensin-Converting Enzyme Inhibition in Diabetic
Nephropathy

—&— Placabo
—a— |Losartan
—a— Sorcnclactone

Mehdi et al., J Am Nephrol 20, 2009



Effect of dietary protein restriction on prognosis in patients

with diabetic nephropathy

HENRIK P. HANSEN, ELLiS TAUBER-LASSEN, BERIT R, JENSEN, and HANsS-HENRIK PARVING
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Usual-protein diet 41
Low-protein diet 41

2

Follow-up time, years

37 36 36
40 40

Kidney International, Vol 62 (2002), pp. 220-228



A Low-Sodium Diet Potentiates the
Effects of Losartan in Type 2 Diabetes

Losartan

P=0.02

ACR (mg/mmol)

(N — V7
LOSRH&H( washout

Study ¢ somoiday L A — [

patients

(1=20) WEEK 0 2 4 0 2 4
o R T ey

— 7
:- kout - M Week 0 Week 2 Week 4 Week 0 Week 2 Week 4
wasnou

Placebo V] —> :-

Placebo

Run-in period day  day rg‘;s‘t '51:15‘1

W Low-sodium intake Phase 1 Phase 2
-Regular-sodium intake

ACR (mg/mmol)

D ' (-Al l ) (‘t C S C (-l ' 'C 2 5 : (s () 3_ () 7 ]. 3 2 () () 2 Week 0 Week 2 Week 4 Week 0 Week 2 Week 4




AEV UTtAPXOUV VEES Oeparmeies yia tnv
avtiucstomnion tng XNN ta teAsutaia 16 xpovia ...

) IDNT -
Meiwon All CAPTOPRIL  IRMA-2 2000 - 2016
RENAAL

2016

B - BLOCKERS
HYDRALAZIN



Aev PIMOPOUPE OPWG VA MOUPE OTL Bev €ytvav
npoonadeieg ya tnv aviipetonon tng AN ta
Xpovia auvta

AutAn) kataotoAr tou aova : ONTARGET,ALTITUDE,
NEFRON D, ORIENT

AvaotoAr) evooOnAivng : ASCEND, SONAR
ztativeg : CARDS

Biatapivn D : PRIMO, VITAL

Bitapivn B : DIVINE

Avtioe1dmtika : BEACON
EpubBponointivn : TREAT

Soludexine : SUN - MACRO



ESTABLISHED IN 1812 F VOL. 358 MNO. 15

Telmisartan, Ramipril, or Both in Patients at High Risk
for Vascular Events

The ONTARGET Investigators®

— Telmisartan
— Rarnipril
-—-Telmisartan plus ramipril

2
=
= 2
2
el
=
L
1
2
-
=
5

2 ;
Years of Follow-up

Mo. at Risk

Telmisartan 8542 7778 7420

Ramipril 8576 7832 7472

Telmisartan 8502 7738 7375
plus ramipril




AnoteAeopatikotnta tng Aliskiren oto
PAA ot OXEOTN HE TO E1KOVIKO (PAPNAKO

Geometric mean change from baseline in UACR (%)

10
>/ \a
-10
50 T\- i
_30| | | | | | | | | | | 1 1 |
-2 0 2 4 6 8 10 12 14 16 18 20 22 24
Week
Optimal antihypertensive therapy +
—ll— Aliskiren —O— Placebo

Baseline was the Week -2 value _
Data are shown as change from baseline in geometric mean (95% Cl) Parving et al. 2007



Combined Angiotensin Inhibition for the
Treatment of Diabetic Nephropathy

A Acute Kidney Injury
100— Percent of Patients (95% Cl)

90 5.2(3.8-7.2) 11.2(8.8-14.1) 154 (12.4-19.1) 183 (14.2-23.3) Losartan+Placebo NEFRON = D TRIAL
30- 9.2 (7.3-117) 16.6 (13.8-20.0) 23.7 (20.0-28.0) 40.8 (28.2-56.4) Losartan-+Lisinopril ° 1448 ZATQ 118 AN

70-

- e Alakorr) ota 2,2 xpovia

50+

© * Auénon ONA kat
Losartan+lisinopril - UI’[SpKCl)xlC[l}_liC[g

Acute Kidney Injury (% of patients)

_____
______

T T T T
6 12 18 24 30 36

Months since Randomization

No. at Risk
Losartan+placebo 724 470 355 260 170 39
Losartan+lisinopril 724 453 341 251 156 78

B Hyperkalemia
100- Percent of Patients (95% Cl)

90 2.4 (1.5-39) 4.0(27-5.9) 5.1 (3.4-7.5) Losartan+Placebo
30 6.5(4.8-86) 9.9(7.8-127) 13.4(104-17.0) Losartan+Lisinopril
70
60
50
40
30

20+ Losartan +lisinopril P<0.001

10
Losartan+placebo
0 T 1

0 43 54
Months since Randomization

Hyperkalemia (% of patients)

No. at Risk

Losartanssinopril 724 st s B s Fried et al, NEJM,369,20,2013




AvaotoAr ev6oOnAivng

ASCEND (Avosentan)

Alakort) AOy® 010NUAT®V Kal Kapd1aKr AavernapkKela

SONAR (Atrasentan ET-a)
[TAnOuopog 4148 XAtT2
Evap¢n Matog 2013
Tedog NoeuPplog 2018



Vitamin D & its analogues in type 2
diabetic nephropathy: a systematic review

Mrunaling K Chokhandre Mahmaud | Matmoud®, Tahir Hakami', Mohammed jaer’ and Axdi S Inamdar

Vit D & analogs Placebo Mean Difference Mean Difference
Mean 5D Total Mean SD IV, Random, 95% CI IV, Random, 95% CI

25,88, 21.88]
31.80, 77.92]

Favour

Vit D & analogs Placebo Mean Difference Mean Difference
Mean SD Total Mean SD Total Weight IV, Random, 95% CI| IV, Random, 35%: CI

-3.00 [-8.00, 2.00
1.40 [-6.2

-100 -50 a 50 1
Favours Vit D & analogs  Favours Placebo

5 in DM - eGFR

Chokhandre et al., J of Diabetes and Metabolic Disorders,14:58,2015



Mechanisms Contributing to Adverse
Cardiovascular Events in Patients with Type 2

Diabetes Mellitus and Stage 4 Chronic Kidney
Disease Treated with Bardoxolone Methyl

BEACON TRIAL

Augnon KA cupBapdTtwy :
KA B6avarol
NoonAcia yia KA
Mn Bavarneoépa AEE
Mn Bavarngoépa EM

without fluid overload by SDT

Augnon eGFR kai Al

Estimated proportion of patients

04 812 16 24 32 40 48 56 64
Weeks since randomization

No. at risk (ITT population)
BARD= 1,088 953871791710 569 406 301 199 90 9
PBO = 1,0971,073990898 797 638 468 334 229 96 12

Chin et. Al., Am J Nephrol 39, 2014



Apaon tou SULODEXIDE oto AER

(glycosaminoglycan mixture of 80% heparan sulfate and 20% dermatan sulfate)

Albuminuria Parameter Sulodexide Group Control Group

Macro-

AERD (mg/24hours) 1620 1554
AERG (mg/24hours) 1083 1544
ToAERG () 66.9 (60.2-74.4) 00,6 (91.2-111.1)
YCAERG ratio between groups (M) 0.665 (0.575 -0.768) (*)

Melétn SUN-MACRO arnétvye va 0gi&etl otabepomoinon 1

un eCEMEN o€ £KONAO AevKmuaToLVpia

Micro- Pckham D et al., J Am Soc Nephrol 2012

ALRO (mg/Z4hours)

TAERG (%) 58.0 (52.8-63.9) 1394 (126.8-153.4)
TAERG ratio between groups (") 0.416 (0.364 -0.476) (*)
AERIZ (mg/24hours) 7 458
SAERI12 (%) 38.1 (34.5-42.1) 1739 (157.4-192.1)
AERIZ radio berween groups (") 0.219 (0.190 -0.253) (*)

)V AER as T of baseline (AER6 JAERO x100 or AER12 / AERO x100),
A Swlodexide / Control.
%) p = 0.0001.

Achour et al, J Nephrol.18,5,2005



Effect of Pentoxifylline on Renal Function and Urinary
Albumin Excretion in Patients with Diabetic Kidney
Disease: The PREDIAN Trial

-o-Control

--PTF

P=0.79  P=020 P=0.50 P=0A7 P05

Systolic blood
pressure (mmHag)
eGFR (ml/minf1.73m2)

Besd (53 12 18 24
Months of Manths of follow-up
follow-up

- Control

--PTF

Diastolic blood
pressure (mmHg)

Change in eGFR and UAE (%)
B B 8B 6B b owB B

Months of
follow-up

Navarro-Gonzalez et al., J Am Soc Nephrol, 26,2015




New Therapies for Diabetic Kidney Disease

Unfortunately, the failure rate of new drug therapies in
clinical trials is extraordinarily high, exceeding 90% overall;
even in phase 3 trials, it is still approximately 50%

Himmelfard J and Tuttle K, NEJM, Dec 26, 2013



1. Renal progenitors




Proteinuria impairs renal progenitors differentiation into podocytes

Renal progenitor

o

: Albumin
Bowman'’'s \ *
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2. Mesenchymal stromal cells (MSC)
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1. Renal progenitors Modeling

egene O
Anti-intian tory
2. Mesenchymal stromal cells -
Kidney regeneration Dy enhancing

3. iPSC and kidney organoids Disease modeling




Enidpaon tng @appRAKEUTIKIIG AYWYIS OTNV
e§eAn tng AN

IF'Attadoveg: suepyetikr) 6paon otn AN avefaptnta
AIT0 TO UTTIOYAUKAIUIKO ATToTEAEoA

Yang J. et al., Clin. Sci, 116,2009
Thomas M et al., PPAR Res. 2012

AvaotolAeig DPP-4: AwayAuttivn : JE1@VeL TNV ATTEKKP10N

Asukeuartivng
Groop PH et al., Diabetes Care 36 (11),Nov, 2013
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Effect of Sitagliptin on Kidney
Function and Respective
Cardiovascular Outcomes

in T'ype 2 Diabetes: Outcomes
From TECOS

Of: 10 223 7/dcl G-1415

>

UACR (mg/g)

E
n
N
<
=
£
£
14
[
Q
o

T ‘
24 8 12 24

Study Visit (Months) Study Visit (Months)

Number of Patients: Number of Patients:
Sitagliptin 6,809 4,135 3,809 5,263 5,553 Sitagliptin 1649 687 664 1,171 1,054
Placebo 6,795 4,169 3,772 5197 5,482 Placebo 1,883 730 640 1,129 1,006

:eGFR over 4 years (N =13,604). B: UACR over 4 years (N =3,832)

Cornel JH et al, Diabetes Care. 2016 Oct 14. pii: dc161415. [Epub ahead of print]




A Incident or Worsening Nephropathy
100

50
80 Hazard ratio, 0.61 (95% Cl, 0.53-0.70)

P<0.001
70

60
50
40
30
20

of Event (%6)

Empagliflozin and Progression of Kidney

Cumu lative Probability

Disease in Type 2 Diabetes .

Empagliflozin

18 24 10 36 42
Month

No. at Risk
Empagfiﬂozin 4124 3994 3848 3669 3171 2279 1887 1219
Placebo 2061 1946 1836 1703 1433 1016 233 521

B Post Hoc Renal Composite Outcome
100

90

20

70 Hazard ratio, 0.54 (35% Cl, 0.40-0.75)

P<0.001

Placebo

R WY N0

of Event (%)

Cumulative Probability

Month

No. at Risk
Empagliflozin = 4645 4500 4377 4241 3729 2715 2280 1496
The New England Joumnal of Medicine Placebo 2323 2229 2146 2047 1771 1289 1079 680
Downloaded from nejm org on June 18, 2016. For personal use only. No other uses without permission.
Copyright © 2016 Massachusetts Medical Society. All nghts reserved.




Empagliflozin and Progression of Kidney
Disease in Type 2 Diabetes

A Change in eGFR over 192wk
78+

£\ Em pagiiﬂozin,-ZS mg
I\I\
E_p o

Placebo £ %

E
i
T
E
E
¢
e
g
=
%
S
<

o6
\iond | | | | | | | | |

LI 1 | |
Baseline 4 12 52 66 30 94 108 122 136 150 164 178 192
Week

The New England Joumnal of Medicine
Downloaded from nejm org on June 18, 2016. For personal use only. No other uses without permission.
Copyright © 2016 Massachusetts Medical Society. All nghts reserved.




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Canagliflozin and Cardiovascular

and Renal Events in Type 2 Diabetes

Bruce Neal, M.B., Ch.B., Ph.D., Vlado Perkovic, M.B., B.S., Ph.D.,
Kenneth W. Mahaffey, M.D., Dick de Zeeuw, M.D., Ph.D., Greg Fulcher, M.D.,
Ngozi Erondu, M.D., Ph.D., Wayne Shaw, D.S.L., Gordon Law, Ph.D.,
Mehul Desai, M.D., and David R. Matthews, D.Phil., B.M., B.Ch,,
for the CANVAS Program Collaborative Group*




MetaoAn tou Adyou AABoupuivne/Kpeatwvivng (UACR)

Percent Change in UACR per Albuminuria Class (inset)

Geometric mean UACR
with 95% CI (mg/g)

0% Normo Micro Macro

50 °

-10% -
45 - -9%

-20% -
40 - _30% - { T , v
35 - -40% - ~34% 3% |

-50% -
30 -
- -

5 —

| |
120
I ’ Mean % difference
E._S __— o _180/0

' ' 959% CI, -16 to -20
10 —'—Placebo T Canagliflozin (95% CI, )

0 1 > 3 a 5 6

Years since randomization

No. of patients Placebo Canagliflozin

4084 3775 2556 753 652 594 618
5500 5103 3565 1689 1541 1408 1534



E€EAEN/ETtibeivwon tnc AABoupvoupiac

~ 100—| Hazard ratio 0.73 (95% CI, 0.67-0.79) —— Placebo

~ . o
c, 90 — Canagliflozin
c  80- 27%

a; 70 — e
c 60 —

m —

iE 50

= 40 -

S

7)) 30—

d

c 20—

]

- 10 —

©

o

"o l ; : I : o

Years since randomization
No. of patients Placebo

Canagliflozin 3819 3096 1690 724 626 548 303
5196 4475 2968 1730 1528 1354 775
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No. at Risk

Conventional
therapy

Intensive
therapy

Multifactorial Intervention and Cardiovascular Disease
1n Patients with Type 2 Diabetes

]

Conventional therapy :

Intensive therapy

Months of Follow-up

59 50 44 41 13

63 61 59 19

Variable
Nephropathy

Retinopathy

Autonomic
neuropathy

Peripheral
neuropathy

Relative Risk
(95% ClI)
0.39 (0.17-0.87)

0.42 (0.21-0.86)

0.37 (0.18-0.79)

1.09 (0.54-2.22)

P Value
0.003

0.02

0.002

00 05 10

Intensive
Therapy
Better

T T 1
1.5 2.0 2.5

Conventional
Therapy
Better

Gaede et al., NEJM, 348,5,2003
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Diabetes and Hypertension:
A Position Statement by the
American Diabetes Association

b etey Core J01780° 12751289 | beepu 7 /500 org/ 10 2337 /000 ) 7000

Recommendations for the Treatment of
Confirmed Hypertension in People With Diabetes

. Initial BP between 140/90 mmHg -

and 160/100 mmHg

t

Start one agent

Initial BP = 160/100 mmHg

KR

-

Lifestyle management Start two agents

A

!

Albuminuria*

|
No

{

}

Albuminuria*

| |
No Yes

{ ¥

Start one drug: Start:

Start drug from Start:

* ACEi * ACEi or ARB 2 of 3 options: * ACEI or ARB

* ARB
« CCB*™
* Dluretic**

J

» ACEi or ARB and

« CCB*™" = CCB*** or Dluretic**
* Diuretic** !

|

1
Treatment tolerated
and target achieved

i

Continue therapy J

k.

| L

Mot meeting target
on two agents

Not meeting target Adverse effects

| - i

Add agent from Consider change to
complementary drug class: alternative medication:

* ACEi or ARB » ACEi or ARB
= CCB*** « CCB***
* Dluretic** * Dluretic**

l gﬂ.dve‘rseg l

effects

Treatment tolerated
and target achieved

:

-

e

Continue therapy J

|
Mot meeting target or

adverse effects using a drug
from each of three classes




Diabetic nephropathy in type 1 diabetes: has the outlook
improved since the 1980s?

Aldyvoon tpv to 1953 /
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