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How does AGE affects cells?
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AudLBAnotpostdonabela
Kot dSLaBNTnc

AmtoteAeL TNV MAEOV XAPAKTNPLOTIKN
LLLKpoayyeLlomadntikn enutAokn

Yuxvotnta: 25-30%

O kivbuvocg epdavionc kat e€EAEnc tng AA oxetiletal
LLE TN YAUKOLULKA pUOULON Kol 0TOUC 2 TUTIOUC TOU
dlaBnTn (A)

O kivbuvoc epdavionc kot e€eAEnc tnc AA oxetiletal
LLE Ta eTiineda TNC aPTNPLOKNC TIlEoNC KAl oToUuC 2
Turntouc tou dtaBntn (A)



Formation of microaneurysm

Endothelial cell
Basement membrane

Thrombus

Selective loss of pericytes in Outpouchings in capillary walls may be thin or
retinal capillaries in early show endothelial proliferation or thickening of
diabetes basement membrane. Thrombosis may occur
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AudLBAnotpostdonabela
kot Stantnc-rote

e Madla kat evnAlkeg pe dtantn tumnov 1:

— BuBookomnnon peta ano pudpiaon 5 xpovia peta
aro tn dtayvwon tou dtaBntn (B)

— Emopevn extipnon kabe xpovo N avaloya UE TLC
ekaotote evdeiéelc (B)
e KaBe 2-3 xpovia
e KaBe Alyouc pnvec av umapyet emdeivwon



AudLBAnotpostdonabela
kot Stantnc-rote

e Atopa pe dtaffNtn TUMOUL 2:

— BuBookonnon kat tAnpnc odBaApoloyikn e€etoon
KOTAL TO XpOvo tn¢ dtayvwaonc tou dtafBntn (B)

e AudBAnotpostbonabela, YAaUKWHO, KATAPAKTNG, oldnua
wWYPAC KNALSag

— Emopevn extipnon kaBe xpovo n avaloya UE TLG
ekaotote evOeitelc (B)
e KaBe 2-3 ypovia
e KaBe Alyouc pnvec av umtapyet emdeivwon



AudLBAnotpostdonabela
kot StanNtnc-Nwce

e Apeon BuBookonnon peta ano pubdpiaon (A)
e Qwtoypadnon tou Bubov (E)
— A¢loAoynon Twv pwtoypadlwv oo €L5LKO

— Aev urtokaBlota tnv mAnpn odBaApoAoyikn
géetaon



H ox€on tnc HbA1lc pe tnv apd/Bela
oto 2Atl
Diabetes, Hyperglycemia, and

Microvascular Disease: The DCCT

Type 1 (N = 1441) subjects randomized to tight (HbA, . 6.9%) vs
standard (HbA,. 8.6%) glucose control

Retinopathy

Primary Prevention

OO T Research Group, N Engl J Med, 19593 324 5




NedppomnabBela kat Stafntnc

2uyvotnta 20-40%

O kivbuvoc epdavionc kat e€EALENC tn¢
veppornaBeLloc oxetiletal Le TN YAUKOLLLKN
pUBuLON Ko oTouc 2 Turtouc tou dtafntn (A)

O kivbuvoc spdavionc kat e€EALENC NG
veppornaBelac oxetiletal pe ta enineda tnc
QPTNPLOKNC TILECNC KOl 0TOUC 2 TUTTOUC TOU

dwapntn (A)



Non-diabetic Diabetic

Endothelial fen&stmtiﬂni = 2 pm



Kimmelstiel- -
Wilson- nodule §

Thickened
GBM

Mesangial
expansion

Diabetic _.4



BAaBec Kimmelsteil-Wilson




oo
PKC-betall Flow, Pressure

Gheonse e
PPOhars Vasoachve
gl ey 1 |
* Eﬂﬂkinﬂﬁ {ATs, endothein!
Advanced :
glycation end TGF-beta; VEG-F ————» I eatsd vanokas
products (AGEs) permeability

'

Extracaliular matrix +
|  crosslinking —=| Increased extracellular ITIﬂlFi:I-:I

Extracellular matrix accumulation and proteinuria |




A Normal Glucose 180 g B Diabetes Glucose 450 g

Aferent vasodiat - creaseq  ENEreNt vasoconstriction
tubulogiomerular erent vasodilation: * high local

feedback  efferent * hyperglycemia high P eagbacK afl?giotensin Il level
glomerulus arteriole distal + high blood amino acid g

normal P, convoluted levels

tubule * low NaCl delivery to

Bowman's

capsule macula densa
g =
s increased NaCl
: uct filtration and
peaxial : ~— glucose filtration
convoluted
tubule .
R dilated o
connecting > Renin
: . toule E e decreased
° ascendin on’ |® distal delivery
=l B N ool o * " of NaCl
%o increased NaCl = jo
g & jy  Heme reabsorption and :-::. -‘j_
oo | el glucose reabsorption  ‘ge ', @ = =
o, ® :___.-:-— %ece [® f
descending © _ |, ° 35.:
limb of o o0 |
Henle o ®omo r
N e Sodium (Na)
¢ Chloride (Cl) ®
- = Glucose JU
P = pressure in glomerular capillary



Froximal
convoluted

e Parietal layer of
glomerular (E
Glomerula 0 I8

- ypertensmn i

Juxtaglomerular
cell

Endothelium of
glomerulus



Incidence of diabetic nephropathy by
duration of diabetes
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Figure 21D.1 Incidence of diabetic nephropathy in patients
with insulin-dependent diabetes mellitus (- - - Females,
Males)

Borch-Johsen et al., Diabetologia 1985, 28: 590-6



NedppomnabBela kat Stafntnc

EMpEVOUCO LLKPOAEUKWOTLVOU PLAL:
e Atgiktnc vedpiknc BAaPnc oto AT Ko 2AT2
o Asiktne T kapSlayyetakol kwdUvou
e Quokn Mopeila LKPOAEUKWHATIVOUPLOC
—Ydeon (40%)
— 2taBepomoinon (40%)
— MNpwTteivoupia = oe ESRD



EmmoAaopocg Tng XNN kail katavoun ava karnyopia
KDIGO1:2

* 0 ouvoAkog emutoAaopog tng XNN otig HIMA (8sdopéva NHANES 2015-2018) sivou 14,9%?2

ITad1o Aevkwparivovpiag, Tepiypagn kai edpog (mg/g)

Al A2 A3
DLOIOAOYIKNA £WG . . YepPOAIKA
. . MeETpia avénuev .
NI ALENUEVN P Snkevn avénuévn
<30 30- 300 >300
g G1 >90 27,3% 3,9%
g,.g G2 60— 89 19,3% 2,9%
= N
¥l G3a 45- 59 26,0% 5,6%
3 :
£ E G3b 30- 44 5,8%
v <
v G4 15- 29
o £
Q- Nt
fin G5 <15
. XaunAog kivéuvoc* MéTpia av€nuEvoc KivéLuvog YWnAOG kivéuvog . MoAL LYWNAOC KivoLVOG

*ATTOLCIA ANV SEIKTWV VEPPIKAG VOOOUL, XWPIG XNN.

XNN, xpovia veppikn vooog. KDIGO, Aiebving Opyavioudg yia Tny Neppikr) Nooo kar Tnv Maykodopia BeAtiooon Tng ékBaong Tng. NHANES, EOGvikn Epevva EEETaong yia Ty Yyeia kai TN AlaToo®n. eGFR, eKTIHMUEVOG PLBHOG
OTIEIPAUATIKNG 8§INBNong.

1. KatevBuvtrpieg 06nyieg KAIvIKnG TroakTikn g katd KDIGO 2012 yia Tnv AZloAdynon kai Alaxeipion Tng Xpoviag Neppikng Nooov. Kidney Int Suppl. 2013;3(1):1-150. 2. Adapted from: United States Renal Data System. 2020
USRDS Annual Data Report, Bethesda, MD, 2020.



Diabetic Kidney Disease Is a Common Complication
Incidence in Patients With T2D

At least half of all patients with T2D worldwide also have DKD
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*Indigenous population.

ACR measured in mg/g; eGFR measured in mL/min/1.73 m2,
ACR, albumin-to-creatinine ratio; DKD, diabetic kidney disease.
Thomas MC, et al. Nat Rev Dis Primers. 2015;1:15018.
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CKD as Marker of Risk in T2D

The Consequences Are Grim!

The presence and severity of CKD is the best and easiest marker of risk in T2D

70 - NHANES Ill US Population-Based Study (N = 15,046)*
Excess

60 - ~  mortality

Standardized 10-Year Cumulative
Incidence of Mortality (95% CI)

T2D alone ’ T2D + T2D + eGFR T2D + albuminuria No T2D or Kidney
albuminuria < 60 mL/min/1.73 m? +eGFR disease
<60 mL/min/1.73 m?

Percentages indicate absolute excess mortality above the reference group (individuals with no diabstes or kidney disease).

*Adults aged = 20 years with DM participating in NHANES from 1988 to 1994; tKidney disease defined as albuminuria, impaired glomerular filtration, or both_

CKD, chronic kidney disease; DM, diabetes mellitus; eGFR, estimated glomerular filiration rate; NHANES, National Health and Nuirition Examination Survey; T2D, type 2 diabetes
Afkarian M, et al. J Am Soc Nephrol 2013;24:302-328.



CKD as Marker of Risk in T2D

The Consequences Are Grim! (cont)

The presence and severity of CKD is the best and easiest marker of risk in T2D

70 NHANES IIl US Population-Based Study (N = 15,046)* + —_
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Percentages indicate absolute excess mortality above the reference group (individuals with no diabetes or kidney disease).
*Adults aged = 20 years with DM participating in NHANES from 1988 to 1994; tKidney disease defined as albuminuria, impaired glomerular filtration, or both.

eGFR measured in mL/min/1.73 m2.
CV, cardiovascular; HR, hazard ratio; UACR, urinary albumin-to-creatinine ratio.
Afkarian M, et al. J Am Soc Nephrol 2013;24:302-328; Ninomiya T, et al. J Am Soc Nephrol. 2009;20:1813-1821.



Life Expectancy Is Reduced in Patients With Diabetes

Estimated reduction in life expectancy for patients with diabetes, including patients with

CV disease and early DKD
O\ ..
Q Diabetesla
&

&

G Diabetes and CV disease*® = b JEDRYIONTS . %

T I e -16 years S -

*CV disease is represented by M| or stroke; "Defined as CKD stages 1 to 3.
MI, myocardial infarction.
a. The Emerging Risk Factors Collaboration; Angelantonio E, et al. JAMA. 2015:314:52-60; b. Wen C, et al. Kidney Int. 2017:92:388-396.



Joint ADA-KDIGO Consensus Report

CKD Screening and Diagnosis for People Living With Diabetes®

Who and When to Screen?

Yearly, starting 5 Yearly, starting
years after at diagnosis
diagnosis

How to Screen?

eGFR Spot urine ACR

L # i

*Screening includes measurement of both urine albumin and eGFR. Abnormalities should be confirmed. Persistent abnormalities in either urine ACR or e GFR (or both) diagnose CKD and should lead to
immediate initiation of evidence-based treatments.

ADA, American Diabetes Association: KDIGO, Kidney Disease: Improving Global Outcomes; T1D, type 1 diabetes.

De Boer IH, et al. Diabetes Care. 2022;45:3075-3090.



Joint ADA-KDIGO Consensus Report

CKD Screening and Diagnosis for People Living With Diabetes®

Who and When to Screen? What to Do With a (+) Result? What Defines CKD Diagnosis?

Repeat and confirm Persistent urine

Yearly, starting 5 Yearly, starting
years after at diagnosis = Evaluate possible temporary or ACC:? 2 30 mg/g
diagnosis spurious causes and/or
creatinine to more precisely Persistent eGFR
timate GFR < 60 mL/min/1.73 m2
eGFR Spot urine ACR R - riiieE
= Only persistent abnormalities
= define CKD
I Initiate evidence-based Other evidence of

o — treatments kidney damage

i’ N

*Screening includes measurement of both urine albumin and eGFR. Abnormalities should be confirmed. Persistent abnormalities in either urine ACR or e GFR (or both) diagnose CKD and should lead to
immediate initiation of evidence-based treatments.

ADA, American Diabetes Association: KDIGO, Kidney Disease: Improving Global Outcomes; T1D, type 1 diabetes.

De Boer IH, et al. Diabetes Care. 2022;45:3075-3090.



Surveillance Is Also Very Important

Guide to Frequency of Monitoring (Times Per Year) by GFR and Albuminuria Category

Persistent albuminuria categories
description and range

A1 A2 A3

. Normal to mildly  Moderately Severely
Prognosis of CKD by GFR increased increased increased
and Albuminuria Categories < 30 mg/g 30300 mg/g > 300 mg/g

<3 mg/mmol  3-30 mg/mmol > 30 mg/mmol

(9]
A
m
b
w
=
®
o
w
P

Mildly decreased 60-89 1if CKD
GFR categories Mildly to moderately 4550
(mL/min/1.73 m?) decreased )
description Moderately to 30-44
and range severely decreased

4 Severely decreased 15-29

GFR and albuminuria grid to reflect the progression by intensity of coloring (green, yellow, red, deep red).
A, albuminuria.
KDIGO. Kidney Int Suppl. 2013;3:1-150.

]



Global Clinical Guidelines and Societies Now Recommend the Use

of SGLT2 Inhibitors in Patients With CKD

For patients with T2D and DKD, consider the use of an SGLT2 inhibitor
in patients with eGFR = 20 mL/min/1.73 m? and UACR > 20 mg/g creatinine,
to reduce the risk of CKD progression!(@

European Society European Kidney Disease ERA-EDTA

of Cardiology

Association for the Improving Global Leading European
Study of Diabetes Outcomes Nephrology

For patients with T2D and CKD, SGLT2 inhibitors shown to reduce the
risk of CKD progression are recommended*(@-€]

*Provided the eGFR of the patient is within the licensed range. eGFR thresholds may differ between countries. ..

SGLT2, sodium-glucose cotransporter 2; ERA-EDTA, European Renal Association — European Dialysis and Transplant Association.

a. American Diabetes Association. Diabetes Care 2022;45(Suppl. 1): S175-S184; b. Buse JB et al. Diabetologia 2020;63:221-228; c. Sarafidis P, et al. Nephrol Dial Transplant 2019;34:208-230; d. Cosentino F, et
al. Eur Heart J. 2020;41:255-323; e. Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. Kidney Int 2020;98:51-5115.



Major Cardiorenal Outcome Trials With SGLT2 Inhibitors

In the studied populations, SGLT2 inhibitors safely reduced risk of kidney disease progression
and acute kidney injury irrespective of diabetes status AND these relative benefits do not
appear to be modified by primary kidney diagnosis

Kidney Disease Progression* Kidney Disease Progression by Diagnosis

Events/participants

Events/participants

SGLT2 inhibitor Placebo

SGLT2 Placebo GCEENTUSSM  Diabetic kidney disease/nephropathy
inhibitor i (95% Cl) CREDENCE
DAPACKD

Diabetes 739/40,041  1020/33,489 > 0.62(0.56,0.68) S = S s

0.60(0.53, 0.69)

) Ischemic and hypertensive Kidney disease
No diabetes 202/7792 287/7812 < 0.69(0.57,0.82)  oaPackD

-
—r
-
_._
-
—_—
EMPA-KIDNEY —_—
Sublotal 55/1030 781102 —_— 0.70 {0.50, 1.00)
F— .
S —
-_—
.
_.—
—
-

Overall 941/47,833  1307/41,301 » 0.63 (0.58, 0.69)
——— gme;glar disease

025 05 0751 15 EMPA-KIDNEY

Subtotal 00/1196 141/1168 0.60(0.46,0.7
SGLT2i better Placebo better ( n

Other disease/unknown
Heterogeneity by diabetes status: P = .31 EMPA MIONEY

Subtotal 461927 €6/923 L 0.74(0.51, 1.08)

TOTAL 559/12,950 857112,948 0.62(0.56, 0.69)

—_—
' . . : 025 05 0751 15
Heterogeneity across groups of primary kidney disease: P = 67 " SOLT2ibetier Piacebo betiar

*Defined as a sustained decrease in eGFR (= 50%) from randomization, a sustained low eGFR, end-stage kidney disease, or death from kidney failure in all presented frials.
Nuffield Department of Population Health Renal Studies Group; SGLT2 inhibitor Meta-Analysis Cardio-Renal Trialists' Consortium. Lancet. 2022;400:1788-1801.



EMPA-KIDNEY

The eGFR Dip — What Does It Mean?
Annual Rate of Change in eGFR

40 7 m Empagliflozin
B Placebo
E N,
391
R R B
- T e
c : “‘ ------
- s -.._'_ ------
= " .
- 5
E 30 .
o | Y J
) Chronic slope in mL/min/1.73 m? per year
Q
- Difference (95% Cl)
5; -1.37 (0.08) -2.75 (0.08) 1.37 (1.16, 1.59)
1 I 1 1 1 1 1 1
0 2 6 12 18 24 30 36
Months

EMPA-KIDNEY Collaborative Group; Herrington WG, et al. N Engl J Med. 2023;388(2):117-127.



Flow Trial
Effects of Semaglutide on Chronic Kidney Disease
in Patients with Type 2 Diabetes

e Patients with type 2 diabetes and CKD defined by
e an eGFR of 50 to 75 ml/min/1.73 m? and a UACR of >300 and <5000 mg/g,
e or an eGFR of 25 to <50 ml/min/1.73 m?2 and a UACR of >100 and <5000
mg/g)

e Randomization 1:1 sc semaglutide at a dose of 1.0 mg/week or
placebo

* FU: 4 yrs

* Primary outcome was major kidney disease events-a composite of
the onset of kidney failure (dialysis, transplantation,

or an eGFR of <15 ml per minute per 1.73 m?),

at least a 50% reduction in the eGFR from baseline,

or death from kidney-related or cardiovascular causes.

Flow trial, N Engl ) Med 2024;391:109-21. DOI: 10.1056/NEJM0a2403347



A First Major Kidney Disease Event

100+ 337 Hazard ratio, 0.76 {95% CI, 0.66—0.88)
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Me. at Risk
Placebo 1766 1736 1682 1605 1516 1408 1048 660 354
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B First Kidney-Specific Component Event
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Months since Randomization
Mo. at Risk
Placebo 1766 1736 1682 1605 1516 1408 1048 660 354
Semaglutide 1767 1738 1693 1640 1572 1489 1131 742 392

Flow trial, N Engl J Med 2024;391:109-21. DOI:

10.1056/NEJMo0a2403347




C Death from Cardiovascular Causes
100~ 15+
90
20
70+
60
50
40+ 0 lli

Hazard ratio, 0.71 {95% C1, 0.56—0.89)

Percentage of Participants

Months since Randomization

Mo. at Risk
Placebo 1766 1737 1697 1641 1601 1544 1185 772 437
Semaglutide 1767 1739 1703 1665 1627 1533 1234 B3 460

D Total eGFR Slope

eGFR (mlfminf1.7 3m?)

Mo. at Risk
Placebo

43

46

Difference in annual slope, 1.16 mlfmin/1.73 m?jyr
{95% CI, 0.86-1.47)

P=0.001

Semaglutide

Placebo

17661663 1573 1609 1490 1441 1284 B76 609
Semaglutide 1766 1665 15901606 1521 1468

T T
104 156
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208
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E First Major Cardiovascular Event
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Menths since Randomization
Mo. at Risk
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F Death from Any Cause

Percentage of Participants

Mo. at Risk
Placebo
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| Hazard ratio, 0.80 (95% CI, 0.67—-0.95)

P=0.01
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1766 1737 1697 1641 1601 1544
Semaglutide 1767 1739 1703 1665 1627 1583 1234 838 460

Meonths since Randomization

1185 772 437

Flow trial, N Engl ) Med 2024;391:109-21.
DOI: 10.1056/NEJMoa2403347



Finerenone for T2D With CKD

FIDELITY Pooled Analysis (FIDELIO-DKD and FIGARO-DKD)

Composite CV Outcome Composite Kidney Outcome
Time to CV death, nonfatal M, Time to kidney failure, sustained 2 57% decrease
nonfatal stroke, or HHF in eGFR, or renal death
25 7] i 149% risk 25 N i rick
'6‘2 HR 086 l h i ~";I ae HR 077 ; \;.‘._a_,.:
r 4 (95% CI: 0.78, 0.95) - - | (95% ClI: 0.67, 0.88) § redu

8 20 P=.0018 ‘& ) 8 201 52 o002 '

) A ]

3 15- e e g 151
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o “___,’ /""" )

2z 10 1 " Finerenone ; 10 - e g

E //' © acebo _,_/'"'—;/-—f
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0 J ! ' ' ! ! ! | 0  a— T T T T 1
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Time to First Event, Months Time to First Event, Months

HHF, hospitalization for HF; MI, myocardial infarction.
Agarwal R, et al. Eur Heart J. 2022;43:474-484.



4 Pillars of CKD Prevention and Treatment in T2D

hi_

RAS SGLT2 ns-MRA
inhibitor inhibitor

P____

3GLP-1 RAs are currently indicated for the prevention of CKD in T2D_They are indicated for the metabolic control of T2D. The data from the FLOW study may influence a change in the guidelines 12
1. De Boer IH. Kidney Int. 2022:102:974-989; 2. Perkovic V_ N Engl J Med. 2024;391:109-121.




The ADA Guidelines Recommend A Multifactorial Approach To
Reduce The Risk Of Diabetes-related Complications

Management of glycemia, blood pressure and lipids, and the incorporation of therapies with CV and kidney benefits
are considered fundamental elements in reducing diabetes complications

| Reduction in diabetes complications | |

CKD and CV
I DN DN MRS Procton
with SG2i and
nonsteroidal MRA
Agents with
Glycemic rBelgggre Lipid cardiovascular
management mgnagement management and kidney
benefit* CV disease
protection
with GLP1-RA

| Lifestyle modification and diabetes education | |

*Risk reduction interventions to be applied as individually appropriate.
GLP1-RA, glucagon-like peptide-1 receptor agonist; MRA, mineralocorticoid receptor agonist.
American Diabetes Association. Diabetes Care. 2022;45:5175-5184.



NedppomnabBela kat dStafntnc-MNote

e Atopa pe dtontn tumov 1:

— Méetpnon tng amofoAng aABoupivne 5 xpovia pHeTa amo 1
Slayvwon tou dtaBAtn kat kaBe £€toc katomwy (B)

e Atopa pe dtafntn tuTou 2:

— Méetpnon tng anoPfoAnc aABoupivng Katd To XpOVo TNC
dlayvwonc tou dtaBnAtn kat kabe €tog katomwy (B)

e MeETpnon TNE KpeaTLVivie Pl hopad To ¥pOVo O€ OO TOL
atopa pe StaPntn, aveéaptnta tnNG UMAPENG KaL TNG
TLUNC TNC aABouputvouplacg, yla Tov TpocdLopLoO TOU
GFR kot tnv taéivopnon ota otadLa TnC XPOVLaC
veppLknc vooou (E)



Nedppornabela kat drafntnc-NMwc

24wpn 8wpn Tuyatia

Katnyopla ouMoyn | ouMoyn | culloyn
(mg/24h)| (pg/min) | (mg/g«p.)

DUGLOAOYLKEC TIHEC <30 <20 <30
MikpoAgeuKwpaTVoUpLa

30-300 1 20-200 | 30-300
Mpwteivoupla

> 300 > 200 > 300




Oeparneila veppomabeloc

BeAtiotn puOuion tou dwafnitn Ko TNG
aPTNPLOKNC TILEONC

ArtwAeLla tAeovalovtoc cwpatikou Bapouc,
SLOKOTIN KOTVIOUATOC, TIEPLOPLOUOC TWV
NMPWTEIVWV

Xpnon papuakwy Tou aséova pevivnc-
ayyeLotaoivng aAdootepOVNC

SGLT-2 |, finerenone, Semaglutide/GLP-1 RA



H oxeon tnc HbAlc pe tn
veppormaBela oto ATl

DCCT: Reduction in Albuminuria

Percentage of Patients

Primary Prevention Secondary
Intervention
20 - 50 -
Q, Q,
N — RRR 34% —— S Boeeniinal RRR 43%
25— # Intorisive (p<0.04) 40— # Intensive )p=0.001(
g
20 P<0.04 z
£ 30-
[=]
15 - =
-g 204
10 5 RRR 56%
nq“f . )p:ﬁU.Dﬂl(“
54 . P04 T ‘ |"'"_:; 0.0"
o em o d EEATS o RS T P
0- g=.==-___!,:L_.:_'_....._.,.:_a";‘"+_ 0 I:ﬂ:i:t:==.-i _
I T T T T T T T T T i o I T T T T T 1 1
o] 1 2 3 4 L) 1 7 8 L] 0 i 2 3 4 5 [} 7 8 9
Year of Study Year of Study
A - RRR = relative risk
— Solid line = risk of developing microalbu reduction
====: Dashed line = risk of developing macroalbu Cl = confidence

interval
The Diabetes Control and Complications Trial Research Group. N Engl | Med 1993;329:977-986

guidelines.diabetes.ca | 1-800-BANTING (226-8464) | diabetes.ca
Copyright © 2013 Canadian Diabetes Association



[TaBo@ualoAoyia-o poAoc Twv AGES

Glycaemic control

<—-——Facilitate the processes
¥ L
: <—-——[nhibit the processes
f Hyperglycaemia \'
ARl ———-——- + Polyol pathway Oxidative stress [#——————— Anfi-oxidant
k’ ; ﬂ—j
Glycation
+——————— AGE inhibitor
| I _ I |
Axonal cytoskelton Schwann cell Microvessel Schwann cell
Tubulin Basal lamina Endothelium Myelin protein | Structural components
Neurofilament Laminin Pericyte PO subject to glycation
Actin l l l
Axonal atrophy and degeneration Impaired regeneration Endoneurial ischaemia Demyelination
Impaired axonal transport | |
' l l
Fibre loss ,. Slowing of nerve conduction velocity

Reduced action potential

Sima AA & Sugimoto, Diabetologia 42: 773-8, 1999



ALATAPOXEC TWV AYYELWY OTO MEPLVEVPLO

Diabetologia 42: 773-8, 1999



MopP@POAOYIKEC OIATAPAXEC TWV VEUPWYV

- I ®duaioloyiko

| I Mapaxoppikr BAGRN

1! I TUNUATIKA ATTOUEAiVWON

= 3 I TUNUOTIKA ETTAVOUUEAIVWON

= III BaAepiavr ekpuUAIion

A I Avayévvnon acova



Nevpornabela kat dtaBntnc-Note

e Juyvotnta: 20-50%
e OMNoL oL acBeveic mpemel va e€stalovtal yLa
NV LTtaPEN TEPLPEPLKNC vEvpoTaBeLac :
— 2ZA tomov 2: kata tn dtayvwaon tou dtafntn Ko
KatoTiy Kabe xpovo (E)
— 2ZA tomov 1: 5 xpovia peta tn Sltayvwaon tou
dtaBnNtn kot katomv kabe xpovo (E)

— EL81keC SoKLpaoLlEC EAEYYOU TOU QLUTOVOUOU
VEUPLKOU CUOTNMATOC XPELA{OVTOL OTIAVLA KOl OEV
oxetilovtal pe TNV €KBaon



Mepldpepkn veupornabeLa Ko
Stantnc-NMwc

Movoividla 10 g (6eppatikn mtieon)

— ATTWAELA TNC TPOCTATEVTLKNC ALLoONTIKOTNTOLC

Ev tw BaBetL atcOntikotnta pe dramacwyv 128 Hz
BeAova (avtiAnyn tou movou)

Oepuokpaotia

AxIAAELQL avTOVOKAQLOTLKAL



>xeon HbA1c kat vevpomaBela oto 2AT]

201 5
=
o 15
=T
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=T

s
I:' . 1 I .
FPrimary Secondary Combined
prevention prevention cohort
cohort cohort

Fig. 1. Prevalence of abnormal R-R vanaton after 4 to 6 years
of DOCCT therapy. [2] Intensive treatment; [Jj Conventional
treatment. * p=0.17; ¥ p = 004 1]; + p = 00017

Diabetologia 1998, 41: 416-423



ErtutoAaopoc moAuveupornabeLtac Ko
veupormadntikou novou

MONICA/KORA Augsburg Surveys S253
30

B Neuropathic pain 28.0

25+
% 20
151 13.0
11.3

10+~
5+
u_

Control IFG IGT Diabetes

IFG = impaired fasting glucose; IGT = impaired glucose tolerance
ZieglerD, et al, Diabetes Care, 200831 464450,



AELKTNC CUMMTWUATWY VEUPOTIAOELOC

Nepiypa®pn Konwon, kpauneg, novoc aa coufAid
Kauooc, aipwdiec, aiodbnua BeAoviwv

O&on Mnpoc / kvAuEG / nodi

Xpovocg kaTtd Tov onoio Huépa / nuepa kai vukTa / vUKTa

napaTnpeital enideivwon

=unvasi Tov agbevn Tn ‘Ox1 / vai

vUKTO
AvakouU@ion ano Tov KaBeral i EanAwvel/ gival 6pdioc /
novo ortav Badilel

BaBuoc

0/1/2

0/1/2

0/1

0/1/2

Boulton AJM, Malik RA. Diabetic neuropathy. Med Clin N Am 1998, 82: 909



H cuyvotnta tn¢ emwobduvnc SLoBNTiknc

veupornaBeLac
70
60 - O No symptoms @ Mild symptoms B Moderate symptoms m Severe symptoms —
50 +-
40 1+
Y%
30 -
20 + .
Nl B LE
0 v/ | R | N |
No neuropathy Mild neuropathy Moderate neuropathy  Severe neuropathy
(NDS=2) (NDS 3-5) (NDS 6-8) (NDS 9,10)
n=8,033 n=4,293 n=2700 n=633

Figure 1—Percentage prevalence of neuropathic symptoms in 15,659 diabetic patients char-
acterized by their level of clinical neuropathy.

Abbott et al, Diabetes Care July 2011



MNepldeplkn veupomabeLa-emLoKOTNON

ure 3.11 Varus and claw toes deformity

N. Katsilambros et al., Atlas of the Diabetic Foot, 2003, Wiley, UK



AELKTNC VEUPOAOYLKAC OVIKAVOTNTOC

Aggia ApioTepa
AIoONTIKOTNTA
Payn Tou nodiou Movog QualoA =0 0/1
naboA =1
Baon ovuxopopou Aovnoeic (dlanaocwv 128 Hz) puoIoA=0 0/1
paiayyag peyaiou nafoA=1
daxkTUAou
Payn Tou nodiou Oeppuokpaaia (aiobnua BgppoU- | QuaioA =0 0/1
puxpou) pe papdoug nadoA=1
AxiAAgia - QuaIoA =0 0/1/2
avTavakAaoTIKa ME EI'IiTCIOT]=1

nadoAoyiko=2

Boulton AJM, Malik RA. Diabetic neuropathy. Med Clin N Am 1998, 82: 909-929







E¢ctaon pye yovolvidla Semmes-
Welinstein

Mn avtiAnyn Tng ivag 5,07:
10-mAdoia T Tou kivdUvou yia
EAKOG



KAIVIKR d1dyvwon TNG TTEPIPEPIKAC
VEUPOTTABEIOC

Neuropathy symptom score (NSS)

(d€iKTNG CUNTITWHATWY VEUPOTTABEING)

<3 ATroucia veupoTraBeiag
34 ‘H1TIa CUPTTITWPATO
5-6 MéTpia ocuuTITaTa
7-9 ZoBapd CUPTITWHATO

Neuropathy disability score (NDS)

(d€iKTNG VEUPOAOYIKNG AVIKAVOTNTOG)

<3 ATttoucia veupotrdBeiag
3-5 Znueia Ammag Baputntag
6-8 Znueia péTpiag Baputnrag
9-10 2nueia ooBapnig veupoTradeiag

Aiayvwon di1aBnTikAg veupotrdBeiag: NDS 2 6 e ) Xwpic cuumtwpota A NDS 2 3 kait NSS 2 5

Young MJ et al. Diabetologia (1993) 36:150-154.



Corneal confocal microscopy
> UVECTLOKI LULKPOOKOTILKN £EETOION TOU
KEPATOELSOUC




Corneal Confocal Microscopy (CCM)
Nevpwon tou KEpATOELOOUC

Figure 3. Comeal Confocal Microscopy image of a control subject (nght
panel) with normal comeal nerve (—) density compared to an image
from a diabetic patient with severe neuropathy and marked loss of
corneal nerve fibres (left panel).




Detection of diabetic neuropathy by CCM

C Type | Diabetes, Mild DSP D Type I Diabetes, Moderate DSP  E Type 1 Diabetes, Severe DSP
TCNS =8, CNFL = 12.5mm/mm¢? TCNS =11, CNFL =9.3mm/mm? TCNS = 19, CNEL = 5. 8mm/mm?

Figure 3—Representative images of CCM according to membership in the Jollowing groups: healthy volunteers (A), diabetic control subjects
without DSP (B), and diabetic case subjects with varying DSP severity (C-E). TCNS scores of 0=5 are considered to represent low likelihood of DSP,
6-8 likelihood of mild neuropathy, 9-12 likelihood of moderate neuropathy, and 13-19 likelihood of severe neuropathy.

Ahmed A et al. Detection of DSN by CCM: a validity study. Diabetes Care 2012; 35: 821-8.



AVTLLETWTILON TNC TEPLDEPLKAG
veEUpornaBeLag

e Awtloloyikn Beparmeia: -

e JUUMTWHATIKN Beparmeila TtnC emwduvng
veupomabBelog

° MpOANYPN TWV ATIWTEPWYV ETUIMAOKWV-OLAPNTLKO
rtodt
— e€eAkwoelg, apBponabela Charcot, akpwtnplacuoi



AITIOAOVIKN BepaTtreia

AlaTapayn Karnyopia ZKONoG Mapouoca
Karaoraon
T 000U NoAUOA®WV | AVaoToAEiC TNC 4 00pBITOANC Yo peAETN
avaywyaong Tng VEUPWV dIVTAPEDTATN
aAooeng PavipeoTaTn
EnaApeoTdTn
T oEeIdWTIKO stress | a-Ainoikd ofU ! Tov 0% BeATiwon Twv
OUUNTWHATWV Kal
TWV VEUPOAOYIKWV
eEMEINPATWV
T PKC AvaoTeleic Tnc PKC-B | T NGF Yo PeEAETN

(PopRoUSIGTaUQIVG)

ADA Statement, Diabetes Care 2005, 28: 956




UMTTTWHOTIKN Beparmela

TPWKUKAWKA
Dappako
Amitriptyline
Imipramine

SSRIs
Paroxetin
Citalopram
SNRIs
Duloxetin
Venlafaxin

AVTLETUANTTTLKA
Carbamazepine
Gabapentin
Pregabalin
Topiramate
Nokooopidn

Onoeldn
Tramadol
Codein CR

Epnoptko ovopa
Saroten (25, 75 mg)
Anafranil (10, 25, 75 mg)

Seroxat (20 mg)
Seropram (20 mg)

Cymbalta (60 mg)
Efexor (75, 150 mg)

Tegretol (200 mg)
Neurontin (300-800 mg)
Lyrica (25-300 mg)
Topamac (25-200 mg)
Lacosamide (200-600 mg)

Adon (mg/d)

25-150
25-150

40
40

60
75-300

200-400
900-1800
150-600
25-400
400-600

50-400
10-60

NNT

2.7 (2.1-3.9)
2.7 (2.1-3.9)

1.9 (1.4-2.8)
2.7 (2.2-3.4)
3.7

9

7.8

ADA Statement, Diabetes Care 2015, 28: 956




Euyoplotw yia TNV
POOo0YXN 0aC
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