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ZuoxETion Tng SIafnTIKAG CWHATIKAG VEUPOTTABEING OTTWG EKTINATAI HE
TNV CUVECTIOKI HIKPOOKOTTIO TOU KEPATOEISOUG HE TN SpacTnpIdTNTA TOU
KapSIaKoU QUTOVOHOU CUCTHHATOG OE ATOUA HE oakXapwdn SiaBnATn
TOTTOU 1

EIZArQrH: O oakxopwdng diaBitng avmrpoowtrelel éva oAoéva augavopevo
mpoRANua dnuéaiag uyeiag, emnpedlovrag Tdvw amd 360 ekatouplpia avepwITwy
TTayKOOMiwg. O1 HIKPOayYEIOKES ETTITTAOKESG HEIWVOUV TNV TToIdTNTA JWIG TWV aTOHWY
HE SiaBrTn kar ouvdéovtal pe augnuévn voonpdtnta Kai Bvnoiyétnra. O1 diaBnTikég
VEUpPOTTaBeieg eival ouxvég, epgavilovrar Tepimou oto 50% TWv ATOMWV HE
oakxapwdn diaprit, aAAd ouxvd utrodiaylyvwokovTtal. H diapnTikr veupoTtrdBeia Tou
autévopou kapdiayyeiakol cuotriiparog (Cardiac Autonomic Neuropathy, CAN)
OQEiNETalI OE KATAOTPOPI] HIKPWV VEUPIKWYV IVWV. H TpdTutrn péBodog Tng exTipnong
™¢ BapltnTag TG VEUPOTTABEIaS Twy HIKPWY Iviv gival n Bloyia dépparog, alAa
emMTPETEl HOVO TNV e€€Tacn TnG Hop@oAoyiag kai OX1 TNG AEITOUPYIKOTNTAG EVW 1)
emeuBank NG QuUon TepIopilel TNV emavegéraon kal TNV KABIEPWOT) TNG WG
SiayvwaTikd epyalsio avagopds. Adyw TnNG SOUIKAG OMOIOTNTAG METAEU TWV VEUPIKWV
VWV Tou Kepartoeidolg, Trou avaAlovral ME TNV  OUVECTIOK HIKpooKoTTia
keparoeidoug (corneal confocal microscopy, CCM) kai Twv HIKPWVY VWY, TTOU dyouv
TQ OAMATA TOU QuTOVOHOU veupikoU cuoTtrhparog (ANZ), n CCM éxel mpéogara
dokipaoTei we dlayvwaoTikd epyaAeio yia Tig veupotrdBeieg Tou ANZ. H CCM eival pia
un-erepBarike, ypriyopn Kai Ye agidmioTn eTavaAnWILOTNTA TEXVIKT, TTOU OTTTIKOTTOIE
Kal avaAUgl TNV avaTopia Tou KepAToeidous oe PEYAAn WEYEBUVON KAl CUYKEKPIPEVA
TNV HIKPOAPXITEKTOVIKI TWV HIKPWV IVIV TWV VEUPWY TOU KEPATOEIBOUG,

ZKOMOZ: Zkomdg TNG MEAETNG eival va BIEPEUVNBEI N CUCKETION TNG KATAGTPOYNG
TWV MIKPWYV IVWV (TNG TTUKVOTNTAS TWV VEUPIKWYV IVWV, TNG TTUKVATNTAG TWV VEUPIKWYV
KAGOWY Kal TOU WAKOUG TWV VEUPIKWVY IVWV TOU KEPATOEIBOUG), EKTIMWHMEVN HE TNV
OUVETTIOKT HIKPOOKOTTIa KEPATOEIBOUG, WE T SiaBnTikr) veupoTrdBeia Tou auTOVOUOU
kapdiayyeiakoU cuoTApaTog o€ aropa pe diaBrtn TUTTOU 1, CUYKPIVOUEVN HE QUTAV
TWV ardpwy avaidyou @UAoU kai nAikiag xwpeig diarit, wote n CCM va ptropei va
atroteAei £vav Tpodwpo deiktn (SlayvwoTikd epyaAeio) yia tn didyvworn tng CAN.
ATOMA KAl MEOGOAOI THEZ MEAETHZ: Ztn peAém Ba AdBouv pépog 150 droua,
100 dropa pe cakyxapwdn diaBitn Tutrou 1 (ZAT1) Kai Twv 800 QUAWY, nAikiag 18-65
eTWv, Pe Sidpkeia diaBATn >5 € kai 50 dropa Xwpeic cakxapwdn diaBnTn Kal Twv
800 @UAwv, Tapoépoiag nAikiag. OAol o1 efetaldpevol Ba utTOoypAWoUV EVTUTTO
ouyKatdteong HETA aTrd EVNUEPWAN TTPIV TN CUPHETOXT TOUG. To TTPWTOKOAAO Kail TO
EVIUTTO  evnuépwong kai ouykatrdBeong Ba utmoBAnBolv vyia Eykpion GOTO
Emomnuoviké ZupBoUAio Tou Noookopeiou. H peAétn eival ouyyxpovikr) Kai
TepIAapBavel pia emiokewn Tou eeTaldpevou yia Tn JIEVEPYEIQ TWV HETPATEWV OTO
Epeuvnriké Epyactipio Tou AiaBnroloyikol Kévipou g A’ [MpotraiBeuTikrig
MaBoAoyikric KAvikric tou Mavemartnuiou ABnvwv (M.F.N.A. “Adiké”). O kdBe
e€etaldpevog Ba Tpocépxetal oto Epeuvnriké Epyactripio to mpwi. Apxika, Ba



AngBolv Tta Onuoypa@ikd oroixeia Twv efeTaldpEvwV  Kal TTAAPES ATOMIKG
avapvnoTikd. ZTn ouvéxela, Ba yivel PETPNON TWV CWHATOUETPIKWY TTAPARETPWV
(Badpog, Uwog), kaBuwg kal WETPNON TNG QAPTNPIAKAG TTiEonG. Z& OAOUG TOUG
egetaldpevoug Ba yivel aipoAnyia yia tov Tpoadiopiopd HbAc, cakydpou, OAIKAG
xoAnotepdAng, HDL kai LDL xoAnotepoAng, TpiyAukepidiwv, oupiag, kpeativivng,
KaBwg Kal HETPNON Tou Adyou aABoupivng TTpog Kpearivivi oUpwy Ot TTPWIVO deiyua
oUpwv. AkoAoUBwg, Ba yivouv ol dokipacieg eAéyxou NG CAN, agioAoywvrag Tig
TTapapEéTpoUg METPNONG TNG HeTaBAnTétnTag Tou kapdiakou pubuol  Kai
XPNOILOTTOILVTAG TN CuCTOoIXia TWV 4 TUTTOTTOINHEVWY SOKIJATIWY, TTOU TTpoTAdnkav
amdé tov Ewing et al. Emera kai ta 0o pdnia tou kdBe egeralopevou Ba
puwTtoypaenBoulv We pia 45° pn-pudpiarikh wnelakr kauepa Bubol. Oa akoAouBrioEl
BuBookotrnon oe 6Aoug Toug efetalopevoug, evw amd T CCM Ba emAeyouv 3-5
UWNAAG TToIOTNTAG EIKOVES TOU UTTO-ETTIBNAIGKOU GTPWHATOG, KABWGE Kal TOU GUVOAOU
Tou Kepartoeidols. Zta emAeyuéva TrAaiola, ol eikéveg 6a avaAuBolv waoTe va
TTOCOTIKOTTOICOUV TNV TTUKVOTNTA TWV VEUPIKWYV IVWV, TNV TTUKVOTNTA TWV VEUPIKWY
KAGBWY Kal TO HAKOG TWV VEUPIKWV IVWV.

ITATIZTIKH ANAAYZIH: OAa ta dedopéva Ba karaxwpnBoulv oe nAekTpovikr Bdon
Oedopévwyv yia Tn otamoTikg emegepyacia. Na Tt oTamnorkl avdiuon Ba
xpnoigotronBei 1o oramotiké Trakéto SPSS 25.0 (SPSS, IL, USA). Qg emimedo
aTaTIoTIKAS onuavTikéTnTag 6a opioBoulv ol TinES p < 0,05.
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Association of the diabetic somatic neuropathy evaluated with corneal
confocal microscopy with the cardiac autonomic nervous system
activity in subjects with type 1 diabetes mellitus

INTRODUCTION: Diabetes mellitus represent an increasing problem of public
health, affecting over 360 million people worldwide. Microvascular complications
decrease the quality of life of patients with diabetes and are associated with
increasing morbidity and mortality. Diabetic neuropathies are frequent, appear at
about 50% of diabetics but are often underdiagnosed. Cardiac autonomic neuropathy
(CAN) results from the damage of small nerve fibers. The gold standard assessment
of severity of small fiber neuropathy is via a skin punch biopsy, but this enables
examination of morphology only, not function, and its invasive nature limits repeat
testing and adoption as a standard screening tool. Because of the structural similarity
between the corneal nerve fibers analyzed with corneal confocal microscopy (CCM)
and the small fibers conducting autonomic signals, CCM has been recently tested as
a diagnostic tool for autonomic neuropathies. CCM is a non-invasive, fast and
repeatable evaluation technique to visualize and analyze corneal anatomy at high
magnification and specifically the microstructure of cornea’s small nerve fibers.

AIM: Aim of this study is to investigate the association between small nerve fiber
damage (nerve fiber density (NFD), nerve branch density (NBD) and nerve fiber
length (NFL)), detected with corneal confocal microscopy, with cardiac autonomic
nervous system activity, among subjects with type 1 diabetes mellitus and matched
controls. In addition, we will examine whether CCM could be an early diagnostic tool
for the detection of CAN.

MATERIAL AND METHODS: We will include 150 people, 100 subjects with type 1
diabetes mellitus, of both sexes, age between 18-65 years old, with duration of
diabetes >5 years and 50 healthy subjects (with no history of diabetes) age- and sex-
matched, as controls. A written informed consent will be obtained by all participants.
The protocol and the informed consent will be submitted for approval to the
Hospital's Ethics Committee. The study is cross-sectional and includes a visit of the
participant at the Research Laboratory of the Diabetes Center of 1% Department of
Propaedeutic Internal Medicine, General Hospital of Athens “Laiko” to perform the
necessary measurements. All participants will come to the Research Laboratory of
the Diabetes Centre in the morning. Initially, participants’ demographic data and
detailed medical history will be taken. Then, the somatometric parameters (weight,
height), as well as the blood pressure, will be measured. A fasting plasma sample
and a morning urine sample will be obtained for the estimation of HbAc, glucose,
total cholesterol, HDL, LDL, triglycerides, urine, creatinine, as well as albumin to
creatinine ratio. Assessment of CAN function will be performed, by assessing the
measurement of parameters of heart rate variability and applying an array of the 4
standardized tests, proposed by Ewing et al. Both eyes of each participant will be
photographed by a 45° digital non-mydriatic retinal camera and a fundus examination



will follow. Finally, 3-5 high quality CCM-images of the sub-basal layer and the entire
cornea will be selected and analyzed to quantify NFD, NBD and NFL.

STATISTICAL ANALYSIS: All the data will be registered in an electronic database
for further statistical analysis, which will be performed using SPSS 25.0 statistical
package (SPSS, IL, USA). A p value < 0.05 will be considered to indicate statistical
significance.



