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loTOPLKO

Avdpoc 65 eTwv pe ZAT2 amo 15-etiag

BMI= 32,1 kg/m?, HbAlc=7,8%, eGFR=85
ml/min/1,73 m?

LDL 85 mg/dl, HDL 41 mg/d!|
AN 138/80 mmHg
Aywyn: Metdoppivn-otrtayAuttivn 50/1000 X2

Aoripivn 100 mg, pBecaptavn/HCT 150/12,5
atopPaoctativn 20 mg




Y UMTTTWHOTOL

KovoaAyileg meApatwy Kot SOKTUAWY KATW
AKPWV

Kot otat SUo modLa

AlakOpovon otnv Evtaon

Emdeivwon tn vuKta

Tov Eumtvave

Avakoudilletol Otav onKwveTol Ko BadileL n
otav Badlel ta modLla Tou o€ KpUO VEPO



AtaNnNTikN veEUPOoTIAOELO-OPLOUOC

* Mot artodeiéun dtatapoaxn,
e KALVIKQ €KONAN 1 UTTOKALWVLKN,
e epdaviletal ota atopa pe dtaBntn,

. nepLAauBava EKGnAwGELq art’ 1o MeEPLPEPLKO CWHUATIKO f/Kal To
OLUTOVOLLO VEUPLKO cUCTNUA,

* LETA ATTOKAELOMO AAAWV aTiwVv VEU pOoTIABELOC

American Diabetes Association, Consensus Statement, San Antonio, Diabetes Care, 1988, 2020.



Juxvotnta tng mepLdEPLKNC VELPOTIABELOG

* [ToAU ouyxvn (30%) emumAokn Tou ZA

* OETLKN) CUOYXETLON UE TNV NALKia Kal T SLAPKELD TOU
Stapntn

* OL pLooi mepimou aocBeveic pe veupomnaBela dev €xouv
OUUMTWHOTO AOYW TNG VEUPOTIAOELOC

Diabetes Care. 2017 Jan;40(1):136-154



Erudnuodoyia tng AtaBntiknc NevupomndBelag

50—

41
40 —
* 25% éw¢ 43% o€ aoBeveic pe 2 2 -
Slapntn 204 |,
* Y& 4400 atopa pe XA (25 xpovia): 5
10% — 50% (Pirart, 1977) L i s )

DCCT-adjusted HbA, ., %

Prevalence, %

I 14 I
* Y& aoBeveig pe dwapfntn tumnov 1: Hyparson ) — .
. Smoking— ——i 138
* EURODIAB: 28% i
HbA, ] —— 148
Change in HbA, ] —— 136
Diabetes duration— —— 1.40
BMI— il 127 A
Triglycerides— il 121 Si:hcl’::v(:‘m\:l‘ll:(::;pv ]
Totalcholestorol= Hom s follow-up: 7.3 + 0.6 years
[ [
0 1 2 3 4

Odds ratios (95% Cl)

Diabetologia 1998, 41: 416-423
N Engl J Med. 2005 Jan 27;352(4):341-50



Results from Hellas

* Mean age: 59.5+ 7.96 yrs
* Diagnosis of neuropathy: NSS, NDS, VPT
* Type 2: n=781, Type 1: n=41

* Prevalence of neuropathy: 33.5%
* Men: 35.2%
* Women: 32.6%

* Painful symptoms: 31.3%

* FU: 4.75%, PVD: 12.7%

Manes et al, Wounds 14(1):11-15, 2002



Lot TToLo AOYO TIPETIEL VA SLOYLYVWOKETOL N
veupomnaBeLa;

* Elval ouxvn emutAokn tou ZA
* EvOéxetal va eival Lldotpn otav odpeiletal oe dAAa aitia, TAnv tou dtaAtn
e Otav elvol CUUMTWHATLKA XPELdleTal Beparneia

* H veupomaBeLa-cuUMTWHUATIKI)/ 0OV UMTWHATLKA- au€Avel Tov Kivouvo
gUdAVIONC EAKWV

* Tat EAKN TWV AKpwV TodLwV armoteAolv attia yio to 80% twv
AKPWTNPLACHWY OTA Atopa He StaBAtn

ADA, Consensus Statement, Diabetes Care 28: 956-962, 2005



Classification of Diabetic Neuropathies

Table 1—Classification for diabetic neuropathies

Diabetic neuropathies
A. Diffuse neuropathy
DSPN

e Primarily small-fiber neuropathy

e Primarily large-fiber neuropathy

e Mixed small- and large-fiber neuropathy (most common

Autonomic

Cardiovascular
e Reduced HRV
e Resting tachycardia
e Orthostatic hypotension
e Sudden death (malignant arrhythmia)

Gastrointestinal
e Diabetic gastroparesis (gastropathy)
e Diabetic enteropathy (diarrhea)
e Colonic hypomotility (constipation)

Urogenital
e Diabetic cystopathy (neurogenic bladder)
e Erectile dysfunction
e Female sexual dysfunction

Sudomotor dysfunction
e Distal hypohydrosis/anhidrosis,
e Gustatory sweating

Hypoglycemia unawareness

Abnormal pupillary function

B. Mononeuropathy (mononeuritis multiplex) (atypical forms)
Isolated cranial or peripheral nerve (e.g., CN Ill, ulnar, median, femoral, peroneal)
Mononeuritis multiplex (if confluent may resemble polyneuropathy)
C. Radiculopathy or polyradiculopathy (atypical forms)
Radiculoplexus neuropathy (a.k.a. lumbosacral polyradiculopathy, proximal motor

amyotrophy)
Thoracic radiculopathy
Nondiabetic neuropathies common in diabetes
Pressure palsies
Chronic inflammatory demyelinating polyneuropathy

Radiculoplexus neuropathy
Acute painful small-fiber neuropathies (treatment-induced) Diabetes Care 2017;40:136-154




ALaBNTIKEC veupoTAOELEG

Symmetrical diffuse
sensorimotor
neuropathy

Femoral neuropathy Other acute
(amyotrophy) mononeuropathies

Vi

Diabetes Care. 2010 Oct;33(10):2285-93



ErtumoAaopoc moAuveupornaBelac oto 2A Kol Tov
npodLafntn

MONICA/KORA Augsburg Surveys 5253
30

B Neuropathic pain 28.0
25
h 20
151 13.0
11.3
10+~
5_;‘*
u_
Control IFG IGT Diabetes

IFG = impaired fasting glucose; IGT = impaired glucose folerance
Ziegler D, et al. Diabefes Care, 200831 464-469,



QavotuTol TN epLEPLKNC VEUPOTIAOELAC

e Acuvpurttwpatikn NN A MN pe AT cupmTwpaTa

—UEYAAUTEPN CUUHUETOXN TWV UEYAAWV ERUUEAWV VEUPLKWV
VWV

o JupTTwHOTLkA MN-veupomaBnTIKOC TTOVOC

—UEYAAUTEPN CUMHUETOXN TWV IKPWV (apUEAWV i HE AEMTO
€A\UTPO HUEALVNG) VEUPLKWV VWV

Diabetes Care. 2017 Jan;40(1):136-154



Aopn Ko Asttoupyia Twv VEUPWV

Motor ' Sensory Autonomic
[Myelinated| [Myelinated|[ Thinly Un- Thinly Un-
myelinated| myelinated| imyelinated /myelinate

(" Ac AwB  AS c A5 C )

4 -<—]_ARGE —->\£———SMALL M

Muscle Touch, Cold Warm Heart rate, blood
control vibration, || | perception,|[perception,| | pressure, sweating,
position pain pain GIT function
perception

N — y

Diabetes Care 2017;40:136-154



Maxuvon tng Baotkng pepBpavng

Diabetologia 42: 773-8, 1999



H TTaBoyévela TnC dlaBNTIKAG VEUPOTTABEIOC

Glycaemic control

<—-——Facilitate the processes
Y L
: <—-——|nhibit the processes
K 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 | |

|
Fibre loss . Slowing of nerve conduction velocity
Reduced action potential

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



NoBoduololoyia

Epinsurium

Perinaurium
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Other factors
. (see text)

Diabetologia 42: 773-8, 1999



MopP@POAOYIKEC DIATAPAXEC TWV VEUPWYV
ducioloyikd
MapakouPIkA BAGRN
TunuaTikn amopueAivwon
TuNUaTIKA ETTAVAPUEAivwon

BaAepiaviy ekpUAIoON

Avayévvnon acova







Etrwwduvo aAAa avaicBnto 11odI

laTpikr) ZxoAn EKIMA



O veupomnaBnTLkOC IoOvVoC
dev MPOOTATEVEL KAl UTTOPEL vaL elvall
BaoaVIOTLKOC

latpiky ZxoAn EKIA



H cuxvotnta tn¢ enwduvng SLafNTLIKAC

VEUPOTIABELOC
70
60 - o No symptoms @ Mild symptoms & Moderate symptoms m Severe symptoms —
50
40 H
%
30
20 + .
Nt B LL
0 e/ | 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=4,203 n=2,700 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



Ot peyalec HLOKULAVOELC TOU OOLKXALPOU
ETLOELVWVOUV TO OU UTTTWHLOTO TNC
VEUPOTIABELOC
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Figure 1 {a) A 24-h continuous glucose monitoring system (CGMS)

profile for a patient with painless neuroparhy. (b} A 24-h CGMS profile BOUlton A et al D|abet Med 2002. 19: 870

for a patient with painful neurcpathy. O, Meter value; ——, sensor value.



2UUTITWHLOTO TNG TTEPLDEPLKNC VEVLPOTIAOELOC

NapaiwoOnoieg (avtiAnhn epeblopatwv ta omola dev
UTTAPXOULV): allpwoLeg, aloBnua BeAoviwy, VUyLwV,
LUPNYKLOOpOTOL)

AvocaiwcOnoiec (buoapeotec nopalcOnoiec):
KauoaAylec N aloOnon TpumNUATOC OV UITOPEL VO
EXEL Yo pakTNpec Bepuov n Puyxpou

YrepaAynoia: auénUeEvVn amAvInon o€ KATTOLO
emwduvo epedLopa

AAAoduvia: tovocg os epEBLoua To ormnolo
duololoyika dev eival emwduvo



XapakTnpPIoTIKA TOV CUNANTOWHATWY TNC
eNWOUVNC d1aBNTIKNC veuponabeiag

° EVTOI'IIGI’] oTa NEPIPEPIKA T|JI’]|JCITCI TWV
KaTw akpwyv, (dakTuAa nodiou, paxn,
neEAPATa)

® AUQOTEPONAEUPN KATAVONN

® >uvexNnc N OlaAsinwy, JE NEPIOOOUC
e€aponc d1apkelac eBOouAdwyv N uNVwyv

® Enideivwon Tn VUKTA
® Avakou@pion Je Tn Badion



A€EIKTNC CUUMTWHATWV VEUPOTIAOELOC

MNepiypa®pn Konwaon, kpauneg, novoc oa oouBAid
Kauooc, aipwdiec, aiobnua Beloviwv

Ocon MnpoG / kvhpeG / nodi

XpOvogG KaTda Tov oroio Huépa / nuépa kai vokTa / vUKTa

napartnpeital emdeivwon

=unvaesl Tov acBevn Tn ‘Ox1 / vai

vUKTOa
Avakou@ion ano Tov KaBeral i EanAwvel/ sivar 0pbiog /
novo orav Badilel

BaObuog

[

0/1/2

0/1/2

0/1

0/1/ 2

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



Mwc yivetol n dtayvwaon tne
veupornaBelog;

JUMTTTWHOTOL
KAwvikn e€€toon

HAektpouvoypadpnua
Quantitative sensory testing
Bloyiec velpwv

Boyia d€ppatoc

Corneal confocal microscopy

™~

oTtnVv Kab’ nuépa

>  Tpaén

> Mo €peuva




MNepldepLkn veupoTABELA-ETILOKOTINON

ure 3.11 Varus and claw toes deformity

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



AELKTNC VEUPOAOYLKAC QVIKOVOTNTOC

Ac&ia ApioTepa
Ai10ONTIKOTNTA
Payn Tou nodiou Movog puoioA =0 0/1
naboA =1
Baon ovuxo@popou Aovnoeic (dianacwv 128 Hz) (pUoIoA=0 0/1
paiayyag peyaiou nafoA=1
dakTuAou
Payn Tou nodiou Oepuokpaaia (aiobnua Bgppol- | QualoA =0 0/1
Wuxpou) pe papdoug nafoA=1
AxiAA&la - @uaoioA =0 0/1/2
avTavakAaoTika ye enitaon=1

nadoloyiko=2

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




KAIVIK d1dyvwon TS TTEPIPEPIKAC
VEUPOTTABEIOC

Neuropathy symptom score (NSS)

(B€iKTNG CUPTITWHATWY VEUPOTTABEING)

<3 ATrouaia veupoTraBeiag
3-4 'HTTI0 GUPTTITWPATA
5-6 MéTpia cupTITWUATA
7-9 2oBapd cupTITwuaTta

Neuropathy disability score (NDS)

(O€iKTNG VEUPOAOYIKAG AVIKAVOTNTAG)

<3 ATtToucia veupoTraBeiag
3-5 2nueia Amag BapuTtntag
6-8 2nueia pETpiag paputnTag
9-10 2nueia ooBapAg veupoTtdbeiag

Aidyvwon di1aBnTikAg veupoTtrddelag: NDS 2 6 pe ) xwpic cupmtwpata A NDS 2 3 kKai NSS 25

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



O aoBevnc pag

* NSS 9/9
e NDS 7/10
* YnAapnTeC NEPIPEPIKEC APTNPIEC

® TSH, B12, yevikn aipatoc, TKE, kpeaTivivn
KP



Alayvwon coBapnc veupomaBeloc (amwAeLa
NMPOOTATEVTIKNC altoOntikotnTaC)

e AvtiAnyn tng deppatikic ieonc (ivec Semmes-Weinstein)
* [pswich Touch Test (IpTT)

* VPT > 25 Volts

* NDS =6



Semmes-Weinstein monofilaments

Insensation of 5.07
monofilament and risk of foot
ulceration over 1-4 years

HR: 2.5-7.9
(95% Cl 2.0-14.3)

J Vasc Surg. 2010 Aug 7 (meta-analysis)



Biothesiometer

Incidence of FU in 1 yr
VPT<15V 2.9%
VPT >25V 19.8%

HR: 7.99 (3.65-17.5)

Young MJ et al, Diabetes Care 1994,17:557-60



Ipswich Touch Test (IpTT)




HAekTpOPUGLOAOYLKOC EAEYXOC

Figure 8

Median nerve
motor conduction
study schematic
showing para-
meters of latency,
amplitude with
different sites of
stimulation.

Excitation

Figure 9

Median nerve sen-
sory conduction
study schematic
showing parameters
of latency (T,),
amplitude with
different sites of

stimulation (S, S,).

Myelin
Demyelinated axon

Diabetes Care 2017;40:136-154



Atadopikn dtayvwaon veupomoaBelwyv

Metabolic disease Industrial agents, alcohol, drugs, and
— Diabetes-prediabetes metals
— Thyroid disease * Industrial agents
— Renal disease — Acrylamide
Systemic disease — Organophosphorous agents
— Systemic vasculitis e Alcohol
— Non-systemic vasculitis e Metals
— Paraproteinemia (common) _ Arsenic
— Amyloidosis — Mercury
Infﬁf\flous « Drugs
, — Amiodarone

— Hepatitis B — Colchicine
— Lyme — Dapsone
Inflammatory — Vinka alkaloids
— Chronic inflammatory demyelinating — Platinum

polyradiculoneuropathy — Taxol
Nutritional — Lenalidomide
- Bl2 * Hereditary
— Metabolic surgery _ . i

. Hereditary motor, sensory, and autonomic

— Pyridoxine neuropathies
— Thiamine
— Tocopherol

Diabetes Care 2017;40:136-154
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Figure 8
Median nerve
motor conduction
study schematic
showing para- 0,
meters of latency,
amplitude with
different sites of
stimulation.

Figure 9
Median nerve sen-
sory conduction
study schematic
showing parameters
of latency (Ty),
amplitude with

different sites of
[ stimulation {s,, s
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IENF Density

Diabetic patients: normal VPT, NCS

Normal VPT, NCS Normal NCS
P<0.001
P<0.001

I P<0.01

Control

Diabetic

Control Diabetic - Diabetic +

Umapathi et al. Muscle Nerve 35: 591-598, 2007

Loseth et al. J Neurol. 2008 255(8):1197-202



ETUKEVTPWON OTLC LEYAANEC VEUPLKEC
lvec: H duayvwon yivetal moAv apyad

Autonomic

[Myelinated| [Myelinated|[ Thinly Un- Thinly
myelinated| myelinated| |myelinated jmyelinate
Ao Ao/ Ad C Ad (&
-+—[LARGE—» <*+——SMALL——>»
Muscle Touch, Cold Warm Heart rate, blood
control vibration, | |perception,||perception,|| pressure, sweating,
position pain pain GIT function
perception

OL ULKPEG VEUPLKEG LVEG:
1. Amnotelouv 1o 80-90% TOU GUVOAOU TWV MEPLPEPLKWV VEUPLKWV VWV
2. MpooBdaAlovtal e 1o ap)LKA oTASL

Number of Fibers

1,600
1,400
1,200
1,000

800

400

200

Unmyelinated

C fibers

Polymodal Nociceptive, Temp. 5
Slow Pain, Postganglionic Sympathetic

Myelinated
A fibers
Mechanoreceptive,
P , Temp h,
Fast Pain
4 6 8 10 12 14
Fiber Diameter ers)

Diabetes Care 2017;40:136-154



NevpomaBelo TwV PUIKPWV VEUPLKWV VWV
(SFN)

* MBavA (possible): UapPEN cuUPMTWHATWY /KAl EUPNUATWY
VEUPOTIAOELOC ULKPWV VWV

* Auvartn (probable): Umapén CUPMTWHATWY KoL EVPNUATWY
VEUPOTIAOELOC ULKPWV VWV UE PUCLOAOYLKO 1 TIAOOAOYLKO
NAEKTPOPUGCLOAOYLKO EAEYXO

* Oplotikn (definite): UAPEN CUUMTWUATWY KL EUPNUATWV
VEUPOTIAOELOC ULKPWV VWV UE PUOLOAOYLKO 1) TTLBOAOYLKO
NAeKTPOPUGCLOAOYLKO EAEyXO 1)/Kal TTBoAOYLKA EupripaTa
otov QST kot pewwpevn IENF

Tesfaye S, Boulton AJ; Toronto Diabetic Neuropathy Expert Group. Diabetic neuropathies: update on
definitions, diagnostic criteria, estimation of severity and treatments. Diabetes Care. 2010; 33: 2285-93



Quantitative sensory testing (QST)

PHoTOS:

Thermal Stimulator (left),
Vibration Stimulator (bottom
left), Patient Cue and Response
Devices (below)




Bloyia depuatoc

Anauteitot:

-HAeKTPOVIKO HULKPOOKOTILO
-EldKkO, €umelpo MpoowrtLkod

-Mn katdAAnAo yla KAWVIKN Xprion

Alpoppayia

Anpoupyio oUAAG

Nolpwén

AUGKOAN emoVAwWON o€ ATopa pe ZA
AM\epyia o€ TOTIKA avaloBnTika

Movog katd tnv edpappoyn avalodnoiog



NevpomnaBela Twv pkpwyv wwv-IEND

Figure 1 | (a) Skin biopsy stained with PGP 9.5 shows normal intra-
epidermal nerve fiber density at the distal leg in a control participant.
(b) Intra-epidermal nerve fiber density is significantly reduced in a
patient with distal symmetric polyneuropathy and type 2 diabetes
mellitus. Images courtesy of the University of Utah Cutaneous Nerve

Laboratory. Diabetes Care 2017;40:136-154



Corneal Confocal Microscopy (CCM) - Zuveotiakl Mkpookoria Kepatoeldoug

Kootog: 60.000-70.000 €
Agv UTIAPXOUV AKOUN
HeAEteg cost-effectiveness

Marti tov KepatoeLldn yrtwva?

* EUkoAn mpocPaon
e  Mn enepPatikn dtadikaoia

* Aéppa 200 urodoxeig mdévou/mm?
I H eAdayiotn petafoAkn/Toéikrn/dbAsyprovwdng tpooBoAn

* Kepatoetdrg 7000 untodoxeic mdévou/mm?
Oa eivat €kdnAn

* Apvelegiveg (x70 evépyela)

° J4 14 I
0 KEp(XTOELSr]Q bev EXeLAYYEWX Papanas N. J Diabetes Investig. 2015 Jul;6(4):381-9.
Diabet Med. 2019;10.1111/dme.14194.



Moootikomoinon amnoteAsopatwyv CCM

CNFD (corneal nerve fiber density):

the total number of major nerves per mm? (no/mm?)

CNFL (corneal nerve fiber length): the total length of all
nerve fibers and branches (mm/mm?)

CNBD (corneal nerve branch density): the number of
branches emanating from major nerves per mm?

CNFTo (corneal nerve fiber tortuosity): mathematically
calculated as total nerve fiber curvature reflecting the
variability of nerve fiber directions

CCMetrics®, M. A. Dabbah, University of
Manchester, Imaging Science and
Biomedical Engineering, School of Cancer
and Enabling Sciences.

Malik R, 34th Camillo Golgi Lecture, Barcelona, EASD 2019



Corneal Confocal Microscopy (CCM)

A Healthy Volunteer B Type 1 Diabetes without DSP
TCNS =2, CNFL = 27.7mm/mm? TCNS = 3, CNFL = 23 3mm/mm?

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

Figure 3—Representative images of CCM according to membership in the following 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 1319 likelihood of severe neuropathy.

Diabetes Care 2012 Apr; 35(4): 821-828



CCM o€ atopa e nipodlafntn

CNFD (noJ/mm’)

CNBD (no./mm’)

CNFL (noJmm’)

60
. P<0.001
8 9@,
40 [ % . *
30
204
104 0‘-
’ CNFD Controls CNFD IGT
200
P=0.002
o 4 -
100+ s :
50 et
o T
CNBD Controls
50
P=0.002
"
. . e
5 cees
10 . .
. Diabetes Care.
s CNFL Controls CNFLIGT 2014;37(9):2643-

2646.



Yuotaoelc ADA 2022

 All patients should be assessed for diabetic peripheral neuropathy starting at
diagnosis of type 2 diabetes and 5 years after the diagnosis of type 1 diabetes
and at least annually thereafter. B

* Assessment for distal symmetric polyneuropathy should include a careful history
and assessment of either temperature or pinprick sensation (small fiber
function) and vibration sensation using a 128-Hz tuning fork (for large-fiber
function). B

* All patients should have annual 10-g monofilament testing to identify feet at
risk for ulceration and amputation. B

* Symptoms and signs of autonomic neuropathy should be assessed in patients
with microvascular complications. E

Diabetes Care 2022
EAE, 2022



AVTLUETWTILON TNG TIEPLDEPLKNC VEUPOTIAOELOC

* NpoAndn
 AttloAoyikn Bepareia
* JUMTTTWHOATLKN Bepareia TnE emwduvng veupomabeLoC

* MpoAnYn TWV ATIWTEPWV EMLTAOKWV-OLABNTLKO TTOSL

Atlas of the Diabetic Foot, Wiley, 2019



The effect of intensive diabetes therapy on measures

of autonomic nervous system function in the Diabetes Control
and Complications Trial (DCCT)

The Diabetes Control and Complications Trial Research Group®
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Fig. 1. Prevalence of abnormal R-R vanatiwon after 4 to 6 vears
of DCCT therapy. [E] Intensive treatment; [ Conventional
treatment. * p=0.17; ¥¥ p = 0.004d1; + p = 00017

Diabetologia 1998, 41: 416-423



Efforts for aetiologic treatment

Table 2—Treatment of diabetic neuropathy based on the putative pathogenetic mechanisms

Abnormality Compound Aim of treatment Status of RCTs
Polyol pathway 1 Aldose reductase inhibitors Nerve sorbitol |,
Sorbinil Withdrawn (AE)
Tolrestat Withdrawn (AE)
Ponalrestat Ineffective
Zopolrestat ‘Withdrawn (marginal effects)
Zenarestat Withdrawn (AE)
Lidorestat Withdrawn (AE)
Fidarestat Effective in RCTs, trials ongoing
AS-3201 Effective in RCTs, trials ongoing
Epalrestat Marketed in Japan
Myo-inositol J Myo-inositol Nerve myo-inositol | Equivocal
Oxidative stress | a-Lipoic acid Oxveen free radicals | Effective in RCTs, trials ongoing
Nerve hypoxia | Vasodilators NEF |

Protein kinase C |

C-peptide |,
Neurotrophism |

LCFA metabolism |
GLA synthesis |
NEG |

ACE inhibitors
Prostaglandin analogs

PhVEGF 45 gene transfer Angiogenesis |
Protein kinase C-p inhibitor NEF 1

(ruboxistaurin)
C-peptide NEBF 1
Nerve growth factor (INGF) Nerve regeneration, growth |
BDINF Nerve regeneration, growth |
Acetyl-L-carnitine LCFA accumulation |,
y-Linolenic acid (GLA) EFA metabolism |
Aminoguanidine AGE accumulation |,

Effective in one RCT
Effective in one RCT
RCTs ongoing,
RCTs ongoing,

Studies ongoing
Ineffective
Ineffective
Ineffective
Withdrawn
‘Withdrawn

AE, adverse event, AGE: advanced glycation end product; BEDNF, brain-derived neurotrophic factor; EFA: essential fatty acid: LCFA, long-chain fatty acid: NBF, nerve
blood flow; NEG, nonenzymatic glycation; RCT, randomized clinical trial.

ADA Statement, Diabetes Care 2005, 28: 956



2UUTITWMAOTIKN BgparTreia

TpIKuKAIKG
ddppako Aocoloyia Aéon (mg/d) NNT
Amitriptyline 25, 75 mg 25-150 2.7 (2.1-3.9)
Imipramine 10, 25, 75 mg 25-150 2.7 (2.1-3.9)
SSRIs
Paroxetin 20 mg 40 -
Citalopram 20 mg 40
SNRIs
Duloxetin 60 mg 60-120
Venlafaxin 75, 150 mg 75-300 -
AVTIETIANTITIKA
Carbamazepine 200 mg 200-400 1.9 (1.4-2.8)
Gabapentin 300-800 mg 900-1800 2.7 (2.2-3.4)
Pregabalin 25-300 mg 150-600 3.7
Topiramate 25-200 mg 25-400 9
Nokooapuidn 200-600 mg 400-600
Omio&Idn
Tramadol - 50-400 7.8
Codein CR - 10-60 -

ADA Statement, Diabetes Care 2005, 28: 956




Meiwon onueiwv otnv kKAipaxka Neuropathy
Impairment Score of the Lower Limbs (NIS-LL)

2XETIKEG O1a@OPES Oopadag AA@a-AITroikou ogéog 600mg vs placebo Tnv 3
gBdopada xopnynong

AAyog ano toipnnua BeAovag AioOnon nieong-adng AvVTavakAOOTIKA
OTO HeyadAo SakTulo modlou OR (95% Cl) axiAAelov tévovta
OR (95% Cl) OR (95% Cl)

ALADIN | 1.32 (0.61, 2.86) 1.78 (0.87, 3.65) 1.38 (0.49, 3.91)
ALADIN Il 1.12 (0.75, 1.68) 1.22 (0.82, 1.82) 1.08 (0.69, 1.68)
SYDNEY 2.56 (1.13, 5.80) 1.17 (0.49, 2.79) 5.07 (1.36, 18.88)
NATHAN I 1.65 (1.03, 2.66) 0.99 (0.62, 1.56) 1.70 (0.84, 3.46)
Meta-analysis 1.57 (1.21, 2.05) 1.35 (1.05, 1.75) 1.69 (1.22, 2.35)

Values >1 favour a-lipoic acid

Values < 1 favour placebo

D Ziegler et al Treatment of symptomatic diabetic polyneuropathy with the antioxidant a-lipoic acid a
meta-analysis 2004 Diabetes UK Diabetic Medicine, 21, 114-121



AverOuunteg evépyele¢ & Aodpalela

Non significant versus placebo

TESS (%)
(Treatment emerged signs &
symptoms)

Headache (%) Nausea (%)

a-Lipoic acid Placebo S a-Lipoic
(n=715) (n=542) a-Lipoic acid Placebo ~cid

ALADIN | 18.2 19.8 7.8 8.6 2.6
ALADIN 11 51.8 57.0 3.3 P 3.6
SYDNEY 1.7 3.3 0 0 0
NATHAN I 54.8 50.8 6.2

Meta-

analysis 45.0 42.8 g : 4.1

Ow avermi@uunteg evépyeteg nrav idieg pe to placebo BpaxunpoOeopa &
MaxpornpéBeopa (4 £tn cuvexoug xopriynong, NATHAN 1)

D Ziegler et al Treatment of symptomatic diabetic polyneuropathy with the antioxidant a-lipoic acid a meta-analysis 2004 Diabetes UK Diabetic
Medicine, 21, 114-121



> UMNEPACHATA-PAlvoTunol TnG
veuponaBeiac (1)

* H diaBnTikn veuponabela gival ouxvn €MINAOKN Tou
d1aBnTn
BapuTtnTa Tn¢ veuponabeiac:

°* ZuMNTWHATA val/oxXl: avaAoya PE To €id0C TWV VEUPIKWV

IVWV nou npooBaAlovTal
® Aev unapxel aiTioAoyikn Oepaneia

®* H kaAn YAUKaigikn pubuion HEIWVEI TNV EYPAvIon Kal

avaoTeAAel TNV enmidgivwon



> UMNEPACHATA-PAlvoTunol TnG
veuponadeiac (2)

® 'Hnia-acupunTWPATIKAN N JE Alya cupnTwpaTa

* Xwpic eupnuata aAAd pe evrova enwduva CUPNTWHATA

(o&eia aiocONTIKN)-CUMNTWHATIKA Oepaneia

* Xwpic ocupnTwpaTa aAAa pe LOPS
* NPOANYN TOV AN®OTEPWV ENINAOK®WV (EAKN-

AKpWTNPIACHOI)

* Mg oUUNTWHATA KAl EUpNUATa veuponabeiac
* GUMNTWHATIKA Ogpaneia + NPOANYN TWV ANMOTEPWV

ENINAOK®WYV (EAKN-AKPWTNPIACHOI)



Euxaplotw yLa tnv
POCOXN 00C




