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WELCOME MESSAGE

31st ANNUAL MEETING
Of the Diabetic Neuropathy Study of the European Association for the Study of Diabetes

Dear Distinguished Colleagues and Friends 

On behalf of the organizing committee, we have the great honor and the 
pleasure to invite you to participate at the 31st Annual Meeting of NEURO-
DIAB, the diabetic Neuropathy Study Group of the European Association for 
the Study of Diabetes. The meeting will be held for the first time from 27th to 
30th August 2021 in Thessaloniki, one of the most beautiful cities of Greece.

At present, we are preparing for a hybrid virtual and an in-person meeting. A final decision will 
be made later, depending on any travel restrictions imposed by the COVID-19 pandemic.

The congress NEURODIAB 2021 is considered the most important international annual event in 
the scientific field of Diabetic Neuropathy with presentations about all new research findings and 
outstanding lectures and symposia from distinguished and awarded speakers and researchers.

The venue of the congress is the Center for Dissemination of Research Results in the center 
of the city nearby Aristotle University of Thessaloniki. There are many spectacular sightseeing 
places, archaeological sites (Thessaloniki is nearby to Vergina the historical place where Alexan-
der the Great was born, see at website https://www.discovergreece.com/macedonia/vergina), 
views, and many museums for visiting. The town is, also, near the mountain Olympus where the 
ancient Greek Gods lived.

We hope to join us and welcome all of you to Thessaloniki for an unforgettable 31st congress of 
NEURODIAB!

On behalf of the Organizing Committee
Local Chairman Prof. Triantafyllos Didangelos
Thessaloniki, Greece
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ORAL SESSION 3:�*VSQ�1MGI�XS�1IR

'LEMVW��R. Pop-Busui���97%��G. Ponirakis���5EXEV

COFFEE BREAK

SPONSORED SYMPOSIUM 1 by Impeto MedicaP

'LEMVW��P. Kempler���,YRKEV]��V. Spallone���-XEP]

7YHSWGER�XLISV]�
�MR�ZMXVS�ZEPMHEXMSR

4VIWIRXIV��P. Brunswick���*VERGI

'PMRMGEP�HIZIPSTQIRXW�
�ETTPMGEXMSRW�SJ�7YHSWGER

4VIWIRXIV��T. Didangelos���+VIIGI

%TTPMGEXMSR� JSV� IEVP]� HIXIGXMSR� SJ� HMEFIXMG� JSSX�

GSQTPMGEXMSRW�MR�*VERGI

4VIWIRXIV��R. Roussel

5YIWXMSRW�
�HIFEXIW

SPONSORED SYMPOSIUM 2 by UNI-PHARMA

'LEMV��K. Kantartzis���+IVQER]

:MXEQMR�&���WYTTPIQIRXEXMSR�MR�XLI�QEREKIQIRX�

SJ�RIYVSTEXL]�MR�X]TI���HMEFIXIW��2I[�IZMHIRGI

4VIWIRXIV��T. Didangelos���+VIIGI

5
%

LUNCH

ORAL SESSION 4:�%YXSRSQMG�2IYVSTEXL]��

'LEMVW��E. Søfteland��2SV[E]��T. Tegos���+VIIGI

CLINICAL PRIZE LECTURE – GORAN SUND-

KVIST award

'LEMVW��P. Kempler���,YRKEV]��T. Didangelos���+VIIGI

(MEFIXMG�RIYVSTEXL]�Ɓ�PIWWSRW�PIEVRIH�JVSQ�GSR�

XIQTSVEV]�GSLSVXW

4VIWIRXIV��Kara Mizokami-Stout���97%

DAY 1 FRIDAY 27-8-2021 / PROGRAM OVERVIEW

DAY 2�SATURDAY 28-8-2021 / PROGRAM OVERVIEW

09:00 – 09:30

09:30 – 10:00

10:00 – 10:30

10:30 – 11:00

11:00 – 11:30

11:30 – 12:00

12:00 – 12:30

12:30 – 13:00

13:00 – 14:00

14:00 – 14:45

14:45 – 16:00

16:00 – 16:30

08:30 – 09:10

09:10 – 10:25

10:25 – 10:55

10:55 – 11:55

11:55 – 12:35

12:35 – 13:35

13:35 – 14:50

14:50 – 15:20

16:30 – 17:10

17:10 – 18:25 

INVITED LECTURE 1

'LEMVW��N. Tentolouris���+VIIGI��G. Rayman��9/��

(��7IPZEVENEL���9/

(MEFIXMG� WOMR� TEXLSTL]WMSPSK]�� RI[� MRWMKLXW�

JVSQ�WMRKPI�GIPP�XVERWGVMTXSQMGW

4VIWIRXIV��A. Veves���97%

ORAL SESSION 2:�(MEKRSWXMGW�ERH�MRXIVZIRXMSRW

'LEMVW��N. Tentolouris���+VIIGI��G. Rayman��9/��

(��7IPZEVENEL���9/
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DAY 1

PRE-CONGRESS MEETING

LECTURE
Chair: T. Didangelos – Greece, G. Kaiafa – Greece
Diabetic neuropathy and nutritional supplements
Presenter: N. Giannoulaki – Greece
LECTURE
Chair: L. Lanaras - Greece
Autonomic nervous system function in Obesity and prediabetes 
Presenter: M. Bristianou – Greece
LECTURE
Chair: I. Migdalis – Greece
Diabetic Charcot arthropathy 
Presenter: N. Papanas – Greece
COFFEE BREAK
LECTURE
Chair: A. Mavrogiannaki - Greece
Diabetic Painful Neuropathy
Presenter: I. Migdalis – Greece
LECTURE
Chair: M. Mitrakou - Greece
Diabetic Autonomic Neuropathy and Hypoglycemia Unawareness 
Presenter: S. Bakatselos – Greece
LECTURE
Chair: S. Bakatselos – Greece
Diabetic neuropathy and Central Nervous System Function
Presenter: T. Tegos - Greece
LECTURE
Chair: T. Didangelos – Greece, Ch. Savopoulos – Greece
Diabetic neuropathy and corneal confocal microscopy (CCM) as a 
biomarker from a clinical perspective
Presenter: G. Ponirakis – Qatar
BREAK

09:00 – 09:30

09:30 – 10:00

10:00 – 10:30

10:30 – 11:00
11:00 – 11:30

11:30 – 12:00

12:00 – 12:30

12:30 – 13:00

13:00 – 14:00

FRIDAY 27-8-2021 / PROGRAM OVERVIEW

CONGRESS NEURODIAB 2021

INVITED LECTURE 5

'LEMVW��S. Tesfaye���9/��P. Valensi ��*VERGI

(MEFIXMG�TEMRJYP�RIYVSTEXL]��TEXMIRX�WXVEXMƼGEXMSR�

F]�W]QTXSQ�ERH�WIRWSV]�TVSƼPMRK

4VIWIRXIV��R. Baron���+IVQER]

ORAL SESSION 9: %YXSRSQMG�2IYVSTEXL]��

'LEMVW��V. Spallone���-XEP]��C. Brock���(IRQEVO

'037-2+� 6)1%6/7� ��P. Kempler� �� ,YRKEV]�� T. 

Didangelos���+VIIGI

CONGRESS NEURODIAB 2021

ORAL SESSION 6: 'IRXVEP�1IGLERMWQW

'LEMVW��S. Tesfaye���9/��F. Picconi���-XEP]

PRE-CLINICAL PRIZE LECTURE - ANGELIKA BIERHAUS

'LEMVW��P. Kempler���,YRKEV]��T. Didangelos���+VIIGI

Introduction

4VIWIRXIV��E. Feldman��97%�

2%(4,� 3\MHEWI� �� 4VSQSXIW� 2IVZI� (EQEKI� MR�

4VIHMEFIXIW�
�(MEFIXIW

4VIWIRXIV� S. Eid Ɓ�97% 

COFFEE BREAK

ORAL SESSION 7: 'EWI�6ITSVXW�
�3FWIVZEXMSR�7XYHMIW

'LEMVW��+��.��&ʯRLΤJ���+IVQER]��E. Softeland ��2SV[E]

SPONSORED SYMPOSIUM 3 by Wörwag Pharma

7GVIIRMRK��HMEKRSWMW�ERH�QEREKIQIRX�SJ�HMEFIX�

MG�WIRWSVMQSXSV�TSP]RIYVSTEXL]��(742
�MR�GPMRMGEP�

TVEGXMGI��%R�-RXIVREXMSREP�'SRWIRWYW�7XEXIQIRX

'LEMV��D. Ziegler���+IVQER]

-RXVSHYGXMSR

4VIWIRXIV��D. Ziegler ��+IVQER]

-QTPIQIRXEXMSR�SJ�WGVIIRMRK�JSV�(742�MR�GPMRMGEP�

TVEGXMGI

4VIWIRXIV��P. Kempler ��,YRKEV]

-RXIVREXMSREP� KYMHIPMRIW� JSV� TLEVQEGSXLIVET]�SJ�

(742�ERH�RIYVSTEXLMG�TEMR

4VIWIRXIV��D.Ziegler ��+IVQER]

'LEPPIRKIW� MR�W]QTXSQEXMG� XVIEXQIRX�SJ�TEMRJYP�

(742

4VIWIRXIV��S. Tesfaye���9/

5
%

LUNCH

ORAL SESSION 8:�4EXLSKIRIWMW��

'LEMVW��M. Yorek�Ɓ�97%��R. Malik Ɓ�9/

COFFEE BREAK

ORAL SESSION 5: *VSQ�1IR�XS�1MGI

'LEMVW��C. S. Hansen���(IRQEVO��N. Papanas���+VIIGI

INVITED LECTURE 3

'LEMVW� T. Varkonyi���,YRKEV]��V. Spallone���-XEP]

1IXEFSPMG�RIYVSTEXL]�
MXW�TSXIRXMEP�XVIEXQIRXW

4VIWIRXIV��B. Callaghan���97%

General Assembly DAY 4 MONDAY 30-8-2021 / PROGRAM OVERVIEW

DAY 3�SUNDAY 29-8-2021 / PROGRAM OVERVIEW
08:30 – 09:40

09:40 – 10:40

10:40 – 10:45

08:30 – 09:45

09:45 – 10:15

10:15 – 10:45

10:45 – 11:45

11:55 – 12:45

12:45 – 13:45

13:45 – 14:45

15:20 – 15:50

15:50 – 17:05

17:05 – 17:45

18:00 – 19:00

8

DAY 1

CONGRESS NEURODIAB 2021

Introductions 
P. Kempler – Hungary, T. Didangelos – Greece
Opening Ceremony
Greetings
ORAL SESSION 1: Autonomic Neuropathy 1
Chairs: S. Frontoni – Italy, I. Migdalis – Greece
COFFEE BREAK
INVITED LECTURE 1
Chairs: N. Tentolouris - Greece, G. Rayman - UK
Diabetic skin pathophysiology: new insights from single cell
transcriptomics
Presenter: A. Veves - USA
ORAL SESSION 2: Diagnostics and interventions 
Chairs: N. Tentolouris - Greece, G. Rayman - UK

14:00 – 14:45

14:45 – 16:00

16:00 – 16:30
16:30 – 17:10

17:10 – 18:25

FRIDAY 27-8-2021 / PROGRAM OVERVIEWINVITED LECTURE 4

'LEMV��S. Tesfaye���9/��Ch. Savopoulos���+VIIGI

1EREKIQIRX�SJ�'EVHMSZEWGYPEV�%YXSRSQMG�2IY�

VSTEXL]�[MXL�%')�-RLMFMXSVW

4VIWIRXIV��T. Didangelos���+VIIGI

14:45 – 15:25
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PRE-CONGRESS MEETING

LECTURE 

'LEMV��T. Didangelos�Ɓ�+VIIGI��G. Kaiafa�Ɓ�+VIIGI

(MEFIXMG�RIYVSTEXL]�
�RYXVMXMSREP�WYTTPIQIRXW

4VIWIRXIV��P. Giannoulaki�Ɓ�+VIIGI

LECTURE

'LEMV��L. Lanaras���+VIIGI

%YXSRSQMG�RIVZSYW�W]WXIQ�JYRGXMSR�MR�3FIWMX]�
�

TVIHMEFIXIW

4VIWIRXIV��M. Bristianou�Ɓ�+VIIGI

LECTURE

'LEMV��I. Migdalis Ɓ�+VIIGI

(MEFIXMG�'LEVGSX�EVXLVSTEXL]

4VIWIRXIV��N. Papanas�Ɓ�+VIIGI

COFFEE BREAK

DAY 1 FRIDAY 27-8-2021 / PROGRAM OVERVIEW

09:00 – 09:30

09:30 – 10:00

10:00 – 10:30

10:30 – 11:00

11:00 – 11:30

11:30 – 12:00

12:00 – 12:30

LECTURE

'LEMV��A. Mavrogiannaki�Ɓ�+VIIGI

(MEFIXMG�4EMRJYP�2IYVSTEXL]

4VIWIRXIV� I. Migdalis�Ɓ�+VIIGI

LECTURE

'LEMV��A. Mitrakou ��+VIIGI

(MEFIXMG�%YXSRSQMG�2IYVSTEXL]�
�,]TSKP]GIQME�

9RE[EVIRIWW

4VIWIRXIV��S. Bakatselos�Ɓ�+VIIGI

LECTURE

'LEMV��S. Bakatselos�Ɓ�+VIIGI

(MEFIXMG� RIYVSTEXL]�
�'IRXVEP�2IVZSYW�7]WXIQ�

*YRGXMSR

4VIWIRXIV��T. Tegos�Ɓ�+VIIGI
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8

DAY 1

CONGRESS NEURODIAB 2021

Introductions 
P. Kempler – Hungary, T. Didangelos – Greece
Opening Ceremony
Greetings
ORAL SESSION 1: Autonomic Neuropathy 1
Chairs: S. Frontoni – Italy, I. Migdalis – Greece
COFFEE BREAK
INVITED LECTURE 1
Chairs: N. Tentolouris - Greece, G. Rayman - UK
Diabetic skin pathophysiology: new insights from single cell
transcriptomics
Presenter: A. Veves - USA
ORAL SESSION 2: Diagnostics and interventions 
Chairs: N. Tentolouris - Greece, G. Rayman - UK

14:00 – 14:45

14:45 – 16:00

16:00 – 16:30
16:30 – 17:10

17:10 – 18:25

FRIDAY 27-8-2021 / PROGRAM OVERVIEWLECTURE

'LEMV��T. Didangelos�Ɓ�+VIIGI��Ch. Savopoulos�

Ɓ�+VIIGI

(MEFIXMG�RIYVSTEXL]�
�GSVRIEP�GSRJSGEP�QMGVSWGST]�

�''1
�EW�E�FMSQEVOIV�JVSQ�E�GPMRMGEP�TIVWTIGXMZI

4VIWIRXIV��G. Ponirakis�Ɓ�5EXEV

BREAK

CONGRESS NEURODIAB 2021

Introductions

P. Kempler�Ɓ�,YRKEV]��T. Didangelos�Ɓ�+VIIGI

Opening Ceremony

+VIIXMRKW

A. Mavrogiannaki���4VIWMHIRX�SJ�XLI�,IPPIRMG�(ME�

FIXIW�%WWSGMEXMSR

S. Pagoni� ��4VIWMHIRX�SJ�)-2%4��4VIWMHIRX�SJ�XLI�

7YTVIQI�(MWGMTPMREV]�SJ�4ERLIPPIRMG�1IHMGEP�%W�

WSGMEXMSR

K. Anastasiadis���,IEH�SJ�XLI�7GLSSP�SJ�1IHMGMRI��

%VMWXSXPI�9RMZIVWMX]�SJ�8LIWWEPSRMOM

Th. Dardavesis ��(IER�SJ�XLI�7GLSSP�SJ�,IEPXL�7GM�

IRGIW��%VMWXSXPI�9RMZIVWMX]�SJ�8LIWWEPSRMOM

K. Tsiaras���+VIIO�1MRMWXIV�SJ�.YWXMGI

P. Kempler���2IYVSHMEF�'LEMVQER

ORAL SESSION 1: %YXSRSQMG�2IYVSTEXL]��

'LEMVW��S. Frontoni�Ɓ�-XEP]��I. Migdalis�Ɓ�+VIIGI

'%6(-%'�%983231-'�2)9634%8,=�
�6-7/�3*�

'%6(-3:%7'90%6� (-7)%7)� ):)287� 
� 136�

8%0-8=�-2�(-%&)8)7��%�1)8%�%2%0=7-7

Mahin Chowdhury���9/

%� 7-140)� 
� %''96%8)� 1)8,3(� 83� %77)77�

8,)�%983231-'�2)6:397�7=78)1�8,639+,�

79(313836�*92'8-32

Jean-Henri Calvet���*VERGI

)4-()1-303+=�
�'0-2-'%0�',%6%'8)6-78-'7�

3*� (-%&)8-'� '%6(-3:%7'90%6� %983231-'�

2)9634%8,=�'%2
�-2�/36)%2

Chong Hwa Kim���/SVIE

7)<9%0� (=7*92'8-32� -2� 236;)+-%2�;31�

)2� ;-8,� 8=4)� �� (-%&)8)7�� %773'-%8-327�

;-8,� (-786)77�� ()46)77-32� 
� %983231-'�

2)9634%8,=

Eirik Søfteland���2SV[E]

:%09)�3*�%�703;�&6)%8,-2+�8)78�%7�%�7'6))2�

-2+�8330�
�%�8)78�3*�7=14%8,)8-'�%'8-:%8-32�

-2�4%8-)287�;-8,�3&7869'8-:)�70))4�%423)%�

7=2(631)��37%7


Paul Valensi ��*VERGI

12:30 – 13:00

13:00 – 14:00

14:00 – 14:45

14:45 – 16:00

36���

36���

36���

36���

36���

16:00 – 16:30

16:30 – 17:10

17:10 – 18:25 

36���

36���

36���

36���

36���

COFFEE BREAK

INVITED LECTURE 1

'LEMVW��N. Tentolouris���+VIIGI��G. Rayman���9/

(MEFIXMG� WOMR� TEXLSTL]WMSPSK]�� RI[� MRWMKLXW�

JVSQ�WMRKPI�GIPP�XVERWGVMTXSQMGW

4VIWIRXIV��A. Veves���97%

ORAL SESSION 2:�(MEKRSWXMGW�
�MRXIVZIRXMSRW

'LEMVW��N. Tentolouris���+VIIGI��G. Rayman���9/

%68-*-'-%0�-28)00-+)2')�98-0->-2+�'362)%0�

'32*3'%0�1-'637'34=�*36�8,)�(-%+237-7�


� '0%77-*-'%8-32� 3*� 4)6-4,)6%0� 2)9634�

%8,=�-2�(-%&)8)7�1)00-897�
�46)(-%&)8)7

Frank Preston���9/

1%',-2)� 0)%62-2+� 8)',2-59)7� *36� 8,)�

%2%0=7-7�3*�8%'8-0)�7)27-8-:-8=�-2�8=4)���

(-%&)8)7�1)00-897

Fabiana Picconi���-XEP]

2)6:)� ',)'/� 1%78)6� *36� 7'6))2-2+� 3*�

4)6-4,)6%0�2)9634%8,=�� (%8%� -2�%� 4349�

0%8-32�3*�4%8-)287�;-8,�8=4)���
�8=4)���

(-%&)8)7

Raffaele Galiero ��-XEP]

9086%�,-+,�*-)0(�16�2)963+6%4,=�3*�8,)�

7'-%8-'�2)6:)�%8���8)70%�()8)'87�2)6:)�*-�

&)6�(%1%+)�-2�(-%&)8-'�2)9634%8,=

Zoltan Kender���+IVQER]

)**-'%'=�
�7%*)8=�3*�8,)�'31&-2%8-32�3*�

794)63<-()�(-7198%7)��%04,%�0-43-'�%'-(��

:-8%1-2�&����&���&���&���)��1+��>2�
�%�*%88=�

%'-(� *36���1328,7� -2�4%8-)287�;-8,�(-%�

&)8-'�2)9634%8,=

Eleni Karlafti���+VIIGI
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INVITED LECTURE 2

'LEMVW��R. Pop-Busui���97%��G. Ponirakis���5EXEV

6IPEXMSRWLMT�FIX[IIR� PMTMHW�
�HMEFIXMG�RIYVSTE�

XL]��E�RI[�TSXIRXMEP�XLIVETIYXMG�XEVKIX#

4VIWIRXIV��F. Picconi���-XEP]

ORAL SESSION 3:�*VSQ�1MGI�XS�1IR

'LEMVW��R. Pop-Busui���97%��G. Ponirakis���5EXEV

78-190%8-2+�)**)'87�3*�)<)2(-2���32�%/8�

4,374,36=0%8-32�� 4630-*)6%8-32�� 1-+6%�

8-32��
�1=)0-2%8-32�3*�7',;%22�')007

Kazunori Sango���.ETER

%2+-38)27-2� --� -2(9')(� 4)6-'=8)� 1)(-%8�

)(�:%73'32786-'8-32� -2�8,)�74-2%0�'36(�

'%97)7�(-%&)8-'�2)9634%8,-'�4%-2

Richard Hulse���9/

DAY 2�SATURDAY 28-8-2021 / PROGRAM OVERVIEW

08:30 – 09:10

09:10 – 10:25

36���

36���

36���

36���

36���

10:25 – 10:55

10:55 – 11:55

0-:)6�*-&637-7�-2(-')7�%6)�6)0%8)(�83�(-%�

&)8-'�4)6-4,)6%0�2)9634%8,=�-2�-2(-:-(9�

%07�;-8,�8=4)���(-%&)8)7

Tae Jung Oh���/SVIE

8;3�=)%6�463+6)77-32�3*�6)8-2%0�2)963�

()+)2)6%8-32�-2�4)(-%86-'�4%8-)287�;-8,�

8=4)���(-%&)8)7�1)00-897��8,)�630)�3*�+0=�

')1-'�:%6-%&-0-8=

Marika Menduni���-XEP]

13(90%8-32�3*�4+'�Ύ��26*��
�0324��&=�7%63+0�

-8%>%6� %88)29%8)7� 1-83',32(6-%0� (=7*92'�

8-32�-2�)<4)6-1)28%0�(-%&)8-'�2)9634%8,=

Ashutosh Kumar���-RHME

COFFEE BREAK

SPONSORED SYMPOSIUM 1 by Impeto MedicaP

'LEMVW��P. Kempler���,YRKEV]��V. Spallone���-XEP]

7YHSWGER�XLISV]�
�MR�ZMXVS�ZEPMHEXMSR

4VIWIRXIV��P. Brunswick���*VERGI
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DAY 1

CONGRESS NEURODIAB 2021

Introductions 
P. Kempler – Hungary, T. Didangelos – Greece
Opening Ceremony
Greetings
ORAL SESSION 1: Autonomic Neuropathy 1
Chairs: S. Frontoni – Italy, I. Migdalis – Greece
COFFEE BREAK
INVITED LECTURE 1
Chairs: N. Tentolouris - Greece, G. Rayman - UK
Diabetic skin pathophysiology: new insights from single cell
transcriptomics
Presenter: A. Veves - USA
ORAL SESSION 2: Diagnostics and interventions 
Chairs: N. Tentolouris - Greece, G. Rayman - UK

14:00 – 14:45

14:45 – 16:00

16:00 – 16:30
16:30 – 17:10

17:10 – 18:25

FRIDAY 27-8-2021 / PROGRAM OVERVIEW'PMRMGEP�HIZIPSTQIRXW�
�ETTPMGEXMSRW�SJ�7YHSWGER

4VIWIRXIV��T. Didangelos���+VIIGI

%TTPMGEXMSR� JSV� IEVP]� HIXIGXMSR� SJ� HMEFIXMG� JSSX�

GSQTPMGEXMSRW�MR�*VERGI

4VIWIRXIV��R. Roussel

5YIWXMSRW�
�HIFEXIW

SPONSORED SYMPOSIUM 2 by UNI-PHARMA

'LEMV��K. Kantartzis���+IVQER]

:MXEQMR�&���WYTTPIQIRXEXMSR�MR�XLI�QEREKIQIRX�

SJ�RIYVSTEXL]�MR�X]TI���HMEFIXIW��2I[�IZMHIRGI

4VIWIRXIV��T. Didangelos���+VIIGI

5
%

LUNCH

ORAL SESSION 4:�%YXSRSQMG�2IYVSTEXL]��

'LEMVW��E. Søfteland��2SV[E]��T. Tegos���+VIIGI

*-:)�=)%6�',%2+)�-2�&3(=�'31437-8-32�-)�

6)0%8)(�83�,)%68�6%8)�&98�238�%983231�

-'�(=7*92'8-32�-2�8,)�;,-8)�,%00�--�789(=

Christian Stevns Hansen���(IRQEVO

,)%68� 6%8)� 6)74327)� (96-2+� %� 786)77�

8)78� 
� )**)'87� 3*� %� '%6(-%'� 6),%&-0-8%�
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14:45 – 16:00 
ORAL SESSION 1: Autonomic Neuropathy 1�
'LEMVW��S. Frontoni���-XEP]��I. Migdalis���+VIIGI�

OR.01 CARDIAC AUTONOMIC NEUROPATHY AND 
RISK OF CARDIOVASCULAR DISEASE EVENTS AND 
MORTALITY IN DIABETES: A META-ANALYSIS
Mahin Chowdhury1, Sarah Nevitt2,  
Aikaterini Eleftheriadou1, Prathap Kanagala1, Hani Esa1, 
Daniel Cuthbertson1, Abd Tahrani3, Uazman Alam4

1 Department of Cardiovascular & Metabolic Medicine, Uni-
versity of Liverpool, UK
2 Department of Biostatistics, University of Liverpool, UK
3 Institute of Metabolism and Systems Research, Universi-
ty of Birmingham, UK
4 Department of Cardiovascular & Metabolic Medicine, In-
stitute of Life Course and Medical Sciences and Pain Re-
search Institute, University of Liverpool and Liverpool Uni-
versity Hospital NHS Foundation Trust, Liverpool, UK

Objectives: Several studies have demonstrated that cardi-
ac autonomic neuropathy (CAN) is a risk factor for major 
adverse cardiovascular events and mortality. We aimed 
to determine the prognostic association between CAN 
and major adverse cardiovascular events and mortality in 
people with diabetes through a systematic review and me-
ta-analysis.
Methods: An electronic literature search was carried out 
systematically using MEDLINE, PubMed, Scopus, Cochrane 
ERH�'-2%,0�HEXEFEWIW��'%2�[EW�HIƼRIH�FEWIH�SR����IEV-
P]�TSWWM��FPI�'%2
�SV�ƶ���HIƼRMXI�'%2
�TSWMXMZI�EYXSRSQMG�
function tests (AFT) as per the Toronto Consen- sus guide-
lines. Full-text English language publications in participants 
EKIH�SZIV����]IEVW�SPH�[MXL�'%2�[MXL�GEVHMSZEWGYPEV�IZIRXW�
or mortality data were included. All articles were screened 
using a priori criteria as per PRISMA methodology. Meth-
odological variables and risk of bias were as- sessed using 
6S&-27���ERH�6S&���XSSPW��%�QIXE�EREP]WMW�[EW�GSRHYGXIH�
[MXL�E�TVI�HIXIVQMRIH�GYX�SJJ�JSV�LIXIVSKIRIMX]�SJ�-�"��	�
Results:� 8[IRX]�WM\� EVXMGPIW� JYPƼPPIH� XLI� MRGPYWMSR� GVMXIVME�
for quantitative synthesis. Of these, sixteen studies demon-
WXVEXIH�E�TSSPIH�VIPEXMZI�VMWO��66
�SJ���������	'-������������
4 ��������
�[EW�LMKLIV�[MXL�TSWWMFPI�IEVP]�'%2�GSQTEVIH�
XS�HIƼRMXI�'%2��66����������	'-������������4� ��������
��
,S[IZIV��VMWO�SJ�EPP�GEYWI�QSVXEPMX]�[EW�LMKLIV�[MXL�HIƼRMXI�
'%2��66����������	'-������������4
Conclusions:� 8LIVI� MW� E� WMKRMƼGERX� EWWSGMEXMSR� FIX[IIR�
CAN and cardiovascular disease events and all-cause mor-
tality. Future research should investigate pharmacological 

and non-pharma- cological interventions in reducing the 
burden of CAN and its impact on hard cardiovascular end-
points. 

OR.02 SIMPLE AND ACCURATE METHOD TO ASSESS 
THE AUTONOMIC NERVOUS SYSTEM THROUGH 
SUDOMOTOR FUNCTION
Philippe Brunswick1, Marie-laure Névoret2,  
Jean-Henri Calvet2, Kamel Khalfallah3

1 General Management, Impeto Medical
2 Medical Department, Impeto Medical
3 Development, Impeto Medical

Objectives: Peripheral neuropathies are assessed most-
P]�YWMRK� PEVKI�ƼFIV� XIWXW��'YVVIRX�GPMRMGEP�WQEPP�ƼFIV� XIWXW�
(e.g., pinprick, cold and heat perception) are subjective, op-
IVEXSV�HITIRHIRX�� UYEPMXEXMZI�� ERH� MRWYƾGMIRXP]� YWIH�� 8LI�
KSPH�WXERHEVH�XIWX�JSV�WQEPP�ƼFIV�RIYVSTEXLMIW��)TMHIV��QEP�
Nerve Fiber Density measured from punch skin biopsies, 
is not appropriate for recurrent as- sessments nor recom-
mended for patients with diabetes. The autonomic nervous 
W]WXIQ��QSWXP]�GSQTVMWIH�SJ�WQEPP�ƼFIV�RIVZIW��MW�RSX�IEW-
ily assessed today. Testing sudomotor function can evalu-
EXI�EYXSRSQMG�RIYVSTEXLMIW�ERH�WQEPP�ƼFIV�RIYVSTEXLMIW�
WMQYPXERISYWP]� ERH� SFNIGXMZIP]�� 1IXLSHW�� 8LI� WMQTPMƼIH�
principle of Sudoscan technology consists in imposing on 
human skin decreasing pulses of low direct current voltag-
es and to collect the electrochemical response of the skin. 
Measurements are performed on glabrous skin surfaces 
[LIVI� XLI�IGGVMRI�W[IEX�KPERHW�EVI� XLI�QSWX�RYQIVSYW��
SR�XLI�TEPQW�SJ�XLI�LERHW�ERH�WSPIW�SJ�XLI�JIIX��2S�WTIGMƼG�
pa- tient preparation (fasting or other) or medical personnel 
training is required for Sudoscan testing. To conduct the 
test, patients are required to place their hands and feet on 
the electrodes. They must then stand still for the approx-
MQEXIP]���QMRYXI�HYVEXMSR�SJ�XLI�XIWX�� MR�GSRXEGX�SRP]�[MXL�
the electrodes.
Methods:�8LI�WMQTPMƼIH�TVMRGMTPI�SJ�7YHSWGER�XIGLRSPSK]�
consists in imposing on human skin decreasing pulses of 
low direct current voltages and to collect the electrochemi-
cal response of the skin. Measurements are performed on 
glabrous skin surfaces where the eccrine sweat glands are 
XLI�QSWX�RYQIVSYW��SR�XLI�TEPQW�SJ�XLI�LERHW�ERH�WSPIW�SJ�
XLI�JIIX��2S�WTIGMƼG�TE��XMIRX�TVITEVEXMSR��JEWXMRK�SV�SXLIV
�
or medical personnel training is required for Sudoscan test-
ing. To conduct the test, patients are required to place their 
hands and feet on the electrodes. They must then stand still 
JSV�XLI�ETTVS\MQEXIP]���QMRYXI�HYVEXMSR�SJ�XLI�XIWX��MR�GSR-
tact only with the electrodes.
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Results:�2SVQEXMZI�)7'�ZEPYIW�MR�EHYPXW�[IVI�HIƼRIH�MR�E�
TSTYPEXMSR�SJ�SZIV������LIEPXL]�WYF��NIGXW��1IER�)7'�JSV�
[SQIR�SV�QIR�EX�XLI�LERHW�SV�JIIX�[IVI�RSX�WMKRMƼGERXP]�
different. There was no effect on ESC of body mass index 
SV�I\IVGMWI�WXEXYW��E�ZIV]�WQEPP��ERH�GPMRMGEPP]�MRWMKRMJ��MGERX
�
HIGVIEWI�[MXL�EKI��ERH�E�WMKRMƼGERX�IJJIGX�SJ�VEGI�IXLRMG-
ity. The accuracy of the method, determined according to 
*(%�KYMHIPMRIW����QIEWYVIQIRXW�TIVJSVQIH�SR�IEGL�SJ���
HIZMGIW��M��I�����7YHSWGER�XIWXW�TIV�TEXMIRX
��HIQSRWXVEXIH�E�
GSIƾGMIRX�SJ�ZEVMEXMSR�SJ�JIIX�SV�LERHW�)7'�SJ��	�MR�LIEPXL]�
WYFNIGXW� ERH� �	� MR� TEXMIRXW� [MXL� HMEFIXIW�� 2MRI� WXYHMIW�
MRZSPZMRK�QSVI� XLER������TEXMIRXW�[MXL�HMEFIXIW�WLS[IH�
WIRWMXMZMXMIW�JVSQ����XS���	�XS�HIXIGX�TIVMTLIVEP�RIYVSTEXL]�
�(42
�[MXL�RIKEXMZI�TVIHMGXMZI�ZEPYIW�JVSQ����XS���	�[LIR�
Sudoscan was compared to refer- ence symptom scores or 
usual clinical DPN tests.
Conclusions:�1SVI�XLER�����TYFPMWLIH�GPMRMGEP�WXYHMIW�IW-
tablished that the Sudoscan technology is robust under a 
variety of clinical circumstances and for a wide range of 
TSTYPEXMSRW��EHHMXMSR��EPP]��MJ�XLI�XIGLRSPSK]�MW�YWIH�XS�QSR-
itor patients over time, the good reproducibility ensures that 
a change in ESC is a reliable marker of sudomotor function 
change and should prompt further investigation.

OR.03 EPIDEMIOLOGY AND CLINICAL 
CHARACTERISTICS OF DIABETIC CARDIOVASCULAR 
AUTONOMIC NEUROPATHY(CAN) IN KOREAN
Chong Hwa Kim1, Jae Hyuk Lee2, Sangsoo Kim3, 
Jong Cheol Won4, Tae Sun Park5

1 Division of Endocrinology and Metabolism, Department 
of Internal Medicine, Sejong General Hospital
2 Division of Endocrinology and Metabolism, Department 
of Internal Medicine, Myunggi Hospital, Hanyang University
3 Division of Endocrinology and Metabolism, Department 
of Internal Medicine, Busan National University Hospital
4 Division of Endocrinology and Metabolism, Department 
of Internal Medicine, Sanggye Baik Hospital, Inje Medical 
School
5 Division of Endocrinology and Metabolism, Department 
of Internal Medicine, Chonbuk National University Medical 
School

Objectives: Cardiovascular autonomic neuropathy (CAN) is 
often an underdiagnosed compli- cation of diabetes mellitus 
(DM) and is associated with increased mortality and morbid-
MX]��8LI�TVIZEPIRGI�SJ�'%2�MW�ETTVS\MQEXIP]���Ɓ��	�MR�X]TI�
��(1�ERH�XLI�ERRYEP�MRGMHIRGI�LEW�FIIR�VITSVXIH�XS�FI��	��
To investigated the epidemiology and clinical characteristics 
SJ�'%2�MR�TE��XMIRXW�[MXL�8]TI���HMEFIXMG�QIPPMXYW�MR�/SVIE�

Methods:� (EXE� SJ� ����HMEFIXMG� TEXMIRXW� YRHIVKSMRK�'%2�
EWWIWWQIRX�[EW�GSPPIGXIH�VIXVSWTIG��XMZIP]�JVSQ���LSWTM-
tals in Korea. Patients’ biodata were recorded, and electro-
cardiography (ECG) and autonomic nervous system func-
tion tests performed to aid in the diagnosis of CAN. The 
ƼREP� '%2� HMEKRSWMW�[EW� FEWIH� SR� XLI� )'+�G58� MRXIVZEP�
and Ewing’s test in which heart rate variation (HRV) values 
were evaluated through deep-breathing, lying-to-standing, 
sustained handgrip test and Valsalva tests. Their clinical, 
biochemical, and metabolic parameters were analyzed.
Results:�3YX�SJ�����TEXMIRXW��8]TI��(1������8]TI���(1����
��
����[IVI�QEPIW�ERH�����[IVI�JIQEPIW��8LI�QIER�EKI�SJ�
XLI�TEXMIRXW�[EW������]IEVW�ERH�XLI�QIER�HYVEXMSR�SJ�HME-
FIXIW�[EW������]IEVW�

4EXMIRXW� [IVI� HMZMHIH� MRXS� X[S� KVSYTW�� ƈ[MXLSYX� '%2Ɖ�
�2SR�'%2
�ERH�ƈ[MXL�'%2Ɖ��'%2
��8LI�TVIZEPIRGI�SJ�'%2�
[EW���	�����
�ERH�2SR�'%2�[EW���	�����
�

8LI�TEXMIRXW�[MXL�'%2�[IVI�SPHIV��������ZW��������4� �
������
��LEH�PSRKIV�HMEFIXIW�HYVEXMSR��������ZW���������4�!�
������
��LMKLIV�GVIEXMRMRI�������ZW�������4�!������
��LMKLIV�
YVMRI�EPFYQMR���������ZW��������4!������
�ERH�LMKLIV�)'+�
58G� MRXIVZEP� �������� ZW� �������� 4� TEXMIRXW� [MXLSYX� '%2��
Nephropathy and hospitalization were common in CAN pa-
tients. On multiple logistic re- gression analysis, duration of 
HMEFIXIW�?SHHW�VEXMS��36
���������4�!������
��SPHIV�EKI��36��
�������4� �������
��ERH�LMKLIV�'V� �36���������4�!�������
�
were risk factors for CAN.
Conclusions:�'%2�MW�E�GSQQSR�GSQTPMGEXMSR�MR�X]TI���(1�
with duration of diabetes, age, and nephropathy being its 
WMKRMƼGERX�HIXIVQMRERXW��

OR.04 SEXUAL DYSFUNCTION IN NORWEGIAN 
WOMEN WITH TYPE 1 DIABETES: ASSOCIATIONS 
;-8,�(-786)77��()46)77-32�%2(�%983231-'�
NEUROPATHY
Anne Haugstvedt1, Ragnhild Strandberg1,  
Roy Miodini Nilsen1, Jannike Jørgensen2, 
Jakob Haugstvedt3, Rodica Pop-Busui4,  
Mari Sørstrand Æsøy5, Mari Clausen-Bekkelien5, 
Eirik Søfteland2

1 Faculty of Health and Social Sciences, Western Norway 
University of Applied Sciences, Bergen, Norway
2 Department of Medicine, Haukeland University Hospital, 
Bergen, Norway
3 Department of Medicine, Haraldsplass Hospital, Bergen, 
Norway
4 Division of Metabolism, Endocrinology & Diabetes, De-
partment of Internal Medicine, University of Michigan, Ann 
Arbor, USA
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5 Faculty of Medicine, University of Bergen, Norway

Objectives: To estimate the prevalence of female sexual 
H]WJYRGXMSR�MR�[SQIR�[MXL�X]TI���HME��FIXIW��8�(
�MR�2SV-
way, and to investigate the association with diabetes com-
plications, diabetes distress, psychosocial health and dys-
function of the autonomic nervous system.
Methods:�����[SQIR�[MXL�8�(�ERH����QEXGLIH�RSR�HME-
betic controls completed the Female Sexual Function Index 
(FSFI), the Hospital Anxiety and Depression Scale (HADS), 
ERH�XLI�4VSF��PIQ�%VIEW�MR�(MEFIXIW�7GEPI��4%-(���
��0SKMW-
tic regression analyses were performed to examine asso-
GMEXMSRW� FIX[IIR� WI\YEP� H]WJYRGXMSR� �*7*-Ƶ� �����
� ERH�
complications, distress and depres- sion. Subsequently, 
XLMVX]�[SQIR�[MXL�8�(����	�[MXL�WI\YEP�H]WJYRGXMSR
�[IVI�
JYVXLIV�MRZIW��XMKEXIH�MR�XIVQW�SJ�WYHSQSXSV�VIƽI\��7YHSW-
GER
��GEVHMEG�EYXSRSQMG�VIƽI\�XIWXW��'%68W
��ERH�SVXLSW-
tatic blood pressure.
Results:�8LI�TVIZEPIRGI�SJ�WI\YEP�H]WJYRGXMSR�[EW�����	�
MR�[SQIR�[MXL�8�(��GSQTEVIH�XS���	�MR�GSRXVSPW��EHNYWX-
IH�SHHW�VEXMS���������	�'-�������������T�ZEPYI������
��8LIVI�
[IVI�WXVSRK�ERH�WMKRMƼGERX�TSWMXMZI�EWWSGMEXMSRW�FIX[IIR�
sexual dysfunction and both diabetes distress and symp-
toms of depression. Sudomotor function in the feet was 
PS[IV�MR�GEWIW�[MXL�WI\YEP�H]WJYRGXMSR��4VIWIRGI�SJ�HIƼRMXI�
SV�TSWWMFPI�EYXSRSQMG�RIYVSTEXL]�[EW�WMKRMƼGERXP]�LMKLIV�
in and all CARTs were trending towards impaired function in 
GEWIW��8EFPI��
��2S�HMJJIVIRGIW�MR�SV��XLSWXEXMG�FPSSH�TVIW-
sure were detected.
Conclusions: Sexual dysfunction was higher in women 
[MXL�8�(� XLER�RSR�HMEFIXMG�GSRXVSPW��ERH�[EW�EWWSGMEXIH�
with depression and diabetes distress. Further, we uncov-
ered impairments of at least two branches of the auto-
nomic nervous system, in line with a hypothesis involving 
auto- nomic neuropathy as a pathomechanism of sexual 
dysfunction in diabetes. There are still huge knowledge 
KETW�MR�XLI�ƼIPH�SJ�WI\YEP�LIEPXL�MR�[SQIR�[MXL�HMEFIXIW��
and hence further studies are warranted.

8EFPI����%YXSRSQMG�JYRGXMSR�XIWXW�MR�8�(�[SQIR�[MXL�ZW��
without sexual dysfunction

OR.05 VALUE OF A SLOW BREATHING TEST AS A 
SCREENING TOOL AND A TEST OF SYMPATHETIC 
ACTIVATION IN PATIENTS WITH OBSTRUCTIVE SLEEP 
APNOEA SYNDROME (OSAS)
Paul Valensi, Sofia Domanovic, Nada Younes, Ryma Fah-
mi, Sara Pinto
Unit of Endocrinology-Diabetology-Nutrition, Jean Verdier 
hospital, AP-HP, CRNH-IdF, Paris-Nord University, Bondy, 
France

Objectives: We previously showed that a brief period of 
WPS[�FVIEXLMRK��70&
��F]�MQTVSZMRK�FEVS�GLIQSVIƽI\�MRXIV-
EGXMSR�ERH�S\]KIR�WEXYVEXMSR��7E3�
��GSYPH�EGYXIP]�XVMKKIV�
OSAS-relat- ed respiratory abnormalities. Using a different 
HIZMGI� XLI�TVIWIRX�WXYH]�EMQIH� XS�GSRƼVQ� XLI�WGVIIRMRK�
value of SLB test for OSAS in a larger population and to in-
vestigate the acute cardio- vascular changes occurring dur-
ing induced apnoea-hypopnea events.
Methods: ;I�MRGPYHIH�����TEXMIRXW�[MXL�W]QTXSQW�IZSGE-
XMZI�SJ�37%7��MRGPYHMRK����XVIEXIH�F]�'4%4����	�[SQIR���	�
QIR��EKIH�����r�����]VW����	�RSRHMEFIXMG�SFIWI�ERH���	�
TEXMIRXW�[MXL�X]TI���HMEFIXIW��&1-�����r����OK�Q���%PP�TE-
tients underwent standard nocturnal polygra- phy (NP) us-
ing Nox-T3 polygrapher (Resmed). With the same device we 
GSRXMRYSYWP]�QSRMXSVIH� VIWTMVEXMSR��7E3���LIEVX� VEXI� �,6
��
TIVMTLIVEP�FPSSH�ƽS[��44+��TPIXL]WQSKVETL]
�ERH�HMEWXSPI�
duration (from PPG recordings), during spontaneous respi-
VEXMSR���QMR
����QMR�SJ�70&�EX���G]GPIW��QMR�ERH���QMR�JSP-
low-up under spontaneous breathing. Artery stiffness was 
measured by the Cardio-Ankle Vascular Index.
Results: Considering the apnea-hypopnea index (AHI) 
QIEWYVIH�F]�24��XLI�TEXMIRXW�[IVI�WIT��EVEXIH�MR���KVSYTW��
YRXVIEXIH�TEXMIRXW�[MXL�%,-� �SV�ƶ���IZIRXW�LSYV
��OETTE�
GSIƾGMIRX!����
��[MXL�KSSH�TIVJSVQERGIW�SJ�70&�XIWX��WIR-
WMXMZMX]���	��WTIGMƼGMX]���	��TSWMXMZI�ERH�RIKEXMZI�TVIHMG-
XMZI�ZEPYIW���	�ERH���	��VIWTIGXMZIP]��-R�XLI���KVSYTW�7E3��
[EW�WMQMPEV�FIJSVI�ETRIE��HIGVIEWIH�WMKRMƼGERXP]� ���	� MR�
means) and similarly during apnea/hypopnea events post-
SLB, and reaugmented similarly after these events. HR was 
similar before SLB, and increased after apnea/hypopnea 
IZIRXW�������r����FTQ��T
Conclusions: SLB, a short and simple test based upon 
EREP]WMW�SJ�GEVHMS�VIWTMVEXSV]�VIƽI\�MQFEP��ERGI��GER�EGGY-
rately detect obese and diabetic patients with moderate/
severe OSAS. In these patients the greater diastole short-
ening after SLB is likely to result from stronger sympathetic 
activation, which seems to be prevented by CPAP, even if 
inappropriately used.



HJM128

17:10 – 18:25 
ORAL SESSION 2: Diagnostics and 
interventions�
'LEMVW��N. Tentolouris���+VIIGI���
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OR.06 ARTIFICIAL INTELLIGENCE UTILIZING CORNEAL 
CONFOCAL MICROSCOPY FOR THE DIAGNOSIS AND 
CLASSIFICATION OF PERIPHERAL NEUROPATHY IN 
DIABETES MELLITUS AND PREDIABETES
Frank Preston1, Yanda Meng1, Jamie Burgess2,  
Maryam Ferdousi3, Shazli Azmi3, Ioannis Petropoulos4, 
Stephen Kaye1, Rayaz Malik4, Yalin Zheng1,  
Uazman Alam5

1 Eye & Vision Sciences, University of Liverpool
2 Institute of Cardiovascular and Metabolic Medicine, Uni-
versity of Liverpool
3 Institute of Cardiovascular Science, University of Man-
chester and Manchester Diabetes Centre
4�6IWIEVGL�(MZMWMSR��;IMPP�'SVRIPP�5EXEV
5 Cardiovascular & Metabolic Medicine, Institute of Life 
Course and Medical Sciences, University of Liverpool & Liv-
erpool University NHS Hospital Foundation Trust

Objectives: Analysis of corneal confocal microscopy 
(CCM) images for the diagnosis of diabetic neuropathy has 
previously consisted of labour-intensive manual annotation 
or automated sys- tems. We developed an AI-based deep 
learning algorithm (DLA) applying attribution methods for 
MQEKI�GPEWWMƼGEXMSR�XS�HIXIGX�HMEFIXMG�RIYVSTEXL]��[MXLSYX�
the use of image segmentation.
Methods:�%8LI�%-�FEWIH�(0%�[EW�HIZIPSTIH�ERH�VIƼRIH�
to utilise convolutional neural networks with data augmen-
tation to increase the algorithm’s generalisability. The algo-
rithm was trained using a high-end graphics processor for 
����ITSGLW�SR�����GSVRIEP�RIVZI�MQEKIW����MQEKI�TEV��XMG-
ipant). Participants consisted of healthy-volunteer partic-
MTERXW� �,:
�� �R!��
�� TEXMIRXW�[MXL� X]TI���HMEFIXIW� �R!��
��
ERH�TEXMIRXW�[MXL�X]TI���HMEFIXIW�SV�TVIHMEFIXIW��R!���
��
-R� XSXEP�� XLIVI�[IVI����,:������TEXMIRXW�[MXLSYX�RIYVSTE-
XL]��2S�42
��ERH�����[MXL�RIYVSTEXL]��42�
��%JXIV�XVEMRMRK��
XLI�EPKSVMXLQ�[EW�XIWXIH�SR����MQEKIW�����,:�����2S�42��
���42�
��8LI�EXXVMFYXMSR�QIXLSHW�KVEHMIRX�[IMKLXIH�GPEWW�
activation mapping (Grad-CAM) and Guided Grad-CAM dis-
played the areas within the image which had the greatest 
impact on the decision of the algorithm.
Results:�8LI�%-�FEWIH�(0%��E�QSHMƼIH�VIWMHYEP�RIYVEP�RIX-
[SVO� GEPPIH�6IW2IX�����[EW�HIZIP�� STIH�ERH�YWIH� XS� I\-
XVEGX�JIEXYVIW�JVSQ�MQEKIW�ERH�TIVJSVQ�GPEWWMƼGEXMSR�8LI�

VIWYPXW�[IVI�EW�JSPPS[W��,:��VIGEPP�SJ��������	'-�����Ɓ���
��
TVIGMWMSR� SJ� ����� ���	'-�� �����Ɓ���
�� *��WGSVI� SJ� �����
���	'-�� �����Ɓ���
�� 2S�42�� VIGEPP� SJ� ����� ���	'-�� ����Ɓ
���
��TVIGMWMSR�SJ���������	'-������Ɓ���
��*��WGSVI�SJ������
���	'-�� �����Ɓ�����
�� 42��� VIGEPP� SJ� ����� ���	'-�� ����Ɓ
���
��TVIGMWMSR�SJ���������	'-������Ɓ���
��*��WGSVI�SJ������
���	'-������Ɓ�����
��8LI�JIEXYVIW�HMWTPE]IH�F]�XLI�EXXVMFY��
tion methods demonstrated a greater presence of corneal 
nerves for HV images, a reduction in the corneal nerves for 
No-PN and an absence of corneal nerves for PN+ images.
Conclusions: Our AI-based DLA demonstrated promising 
VIWYPXW� MR� XLI�GPEWWMƼGEXMSR�SJ�TIVMTL�� IVEP� RIYVSTEXL]� �SV�
lack of) and healthy individuals using a single corneal im-
age. A large-scale multicentre validation study in a clinical 
population is required for its future utilisation in screen- ing 
and diagnostic programmes in diabetes. 

OR.07 MACHINE LEARNING TECHNIQUES FOR 
THE ANALYSIS OF TACTILE SENSITIVITY IN TYPE 1 
DIABETES MELLITUS
Colleen P Ryan1, Fabiana Picconi2,  
Alessandro Moscatelli1, Alessio Pepe3, Simone Ciotti4, 
Benedetta Russo2, Marika Menduni2,  
Lacquaniti Francesco1, Simona Frontoni2

1 Department of Systems Medicine and Centre of Space 
Bio-medicine, Laboratory of Neuromotor Physiology, IRCCS 
7ERXE�0YGME�*SYRHEXMSR��9RMZIVWMX]�SJ�6SQI�ƈ8SV�:IVKEXEƉ��
Rome, Italy
2 Unit of Endocrinology, Diabetes and Metabolism, S. Gio-
vanni Calibita Fatebenefratelli Hospital, Department of Sys-
XIQW�1IHMGMRI��9RMZIVWMX]�SJ�6SQI�ƈ8SV�:IVKEXEƉ��-XEP]
3 Unit of Neurology, S. Giovanni Calibita Fatebenefratelli 
Hospital, Rome, Italy
4 Laboratory of Neuromotor Physiology, IRCCS Santa Lucia 
Foundation, Rome, Italy

Objectives: Tactile sensitivity (TS) is frequently altered in 
patients affected by diabetic peripher- al neuropathy (DPN). 
We developed a novel test based on haptic technology to 
IZEPYEXI�87�MR�X]TI���HMEFIXMG�TEXMIRXW��8�(1
��;I�YWIH�HMJ-
ferent machine learning techniques with the aims of evalu-
ating the relationship between TS and standard tests and 
predict the probability of DPN.
Methods:����GSRWIGYXMZI�8�(1�TEXMIRXW� �,F%�G� ����	
�
ERH����LIEPXL]�GSRXVSP�WYFNIGXW��'
�[IVI�IRVSPPIH��4EXMIRXW�
underwent a neurological assessment including vibratory 
perception (VP) using biothesiometry and bilateral sensory 
motor nerve conduction studies (NCS) to upper and lower 
PMQFW��4EXMIRXW�[IVI�HMZMHIH� MR���KVSYTW�FEWIH�SR�:4�EP-
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terations (VP- and VP+). TS was evaluated using a haptic 
device that produced highly precise motion. The protocol 
was replicated with and without masking vibrations (MV). 
By means of Generalized Linear Mixed Models (GLMM), we 
tested the ability of the participants to discriminate motion 
speed in the two conditions. Principal Component Analysis 
(PCA) was performed on biothesiometer data. Linear Dis-
criminant Analysis (LDA) was used to predict the probabili-
X]�SJ�(42�EX�XLI�2'7�JVSQ�XLI�JSPPS[MRK�ZEVMEFPIW��HMWIEWI�
duration, TS, biothesiometer test, Michigan Score, age and 
gender.
Results:�8�(1�KVSYT�[EW�HMZMHIH�MRXS����:4��ERH����:4���
87�MR�YTTIV�PMQFW�[EW�WMKRMƼGERXP]� PS[IV�MR�:4��EW�GSQ-
TEVIH� XS� XLI�'�[MXLSYX�1:� �� T�  � �����
� ERH� WMKRMƼGERXP]�
lower in VP- and in VP+ as compared to the C with MV (p 
 �������T� �������VIWTIGXMZIP]
��%�TSWMXMZI�WMKRMƼGERX�PMRIEV�
relationship between TS with and without MV and conduc-
XMSR�ZIPSGMX]��T�!��������T�!������VIWTIGXMZIP]
�SJ�WYVEP�ERH�
VEHMEP�RIVZI�[IVI�SFWIVZIH�MR�8�(1�TEXMIRXW��8LI�ƼVWX�TVMR-
GMTEP�GSQ��TSRIRX��4'�
�I\TPEMRIH�QSVI�XLER���	�SJ�XLI�
variance. The LDA correctly assigned the patient with and 
[MXLSYX�(42�MR���	�SJ�XLI�GEWIW��8S�IZEPYEXI�XLI�TVIHMGXMZI�
power of the different tests, we ran the LDA by removing ei-
ther biothesiometer PCs or TS. The results were compared 
F]�QIERW�SJ�63'�GYVZIW��XLI�%VIE�9RHIV�XLI�'YVZI��%9'
�
was similar in the complete model and in the model exclud-
MRK�FMSXLIWMSQIXIV�4'��FYX�MX�JEPPW�XS���	�MJ�87�MW�I\GPYHIH�
from the analysis.
Conclusions:�87�[EW�EPVIEH]�WMKRMƼGERXP]� PS[IV� MR�8�(1�
TEXMIRXW�[MXLSYX�:4�EPXIVEXMSR�MR�PS[IV�PMQFW��%�WMKRMƼGERX�
relationship between NCS and TS was also observed. Hap-
tics could comple- ment standard quantitative sensitivity 
tests and enhance DPN assessment.

OR.08 NERVE CHECK MASTER FOR SCREENING OF 
PERIPHERAL NEUROPATHY. DATA IN A POPULATION 
OF PATIENTS WITH TYPE 1 AND TYPE 2 DIABETES
Raffaele Galiero1, Pia Clara Pafundi1, Emmanuel Cosson2, 
Amel Rezki2, Ferdinando Carlo Sasso1, Paul Valensi2

1 Department of Advanced Medical and Surgical Science, 
Luigi Vanvitelli University, Naples, Italy, Luigi Vanvitelli Uni-
versity, Naples, Italy
2 Unit of Endocrinology-Diabetology-Nutrition, AP-HP, Jean 
Verdier Hospital, Paris Nord University, Sorbonne Paris Cité, 
Bondy, France

Objectives:�5YERXMXEXMZI�WIRWSV]�XIWXMRK��578
�MW�VIUYMVIH�
for early detection of sensory neurop- athy. Nerve Check 
Master (NCM) is a portable device designed to assess vi-

bration (VPT), warm (WPT), cold (CPT), heat pain (HPT) 
perception thresholds. Previous studies have suggested 
that NCM offers good accuracy to diagnose diabetic pe-
ripheral neuropathy (DPN). The present study aimed to test 
XLI�HMEKRSWXMG�ZEPMHMX]�SJ�2'1�MR�TEXMIRXW�[MXL�X]TI����8�(
�
SV�X]TI���HMEFIXIW��8�(
�EW�GSQTEVIH�XS�LIEPXL]�WYFNIGXW�
(HC), included both in France and in Italy.
Methods:�;I�MRGPYHIH����8�(�EHYPXW��EKIH����]IEVW��QI-
HMER��HMEFIXIW�HYVEXMSR������]IEVW��QIER�,F%�G����	
�����
8�(�WYFNIGXW��EKIH����]IEVW��HMEFIXIW�HYVEXMSR������]IEVW��
QIER�,F%�G����	
�ERH����,'��EKIH����]IEVW��,F%�G����	��
QIHMER
��[LS�YRHIV[IRX�578�EWWIWWQIRX�[MXL�2'1��(42�
[EW�HIƼRIH�EGGSVHMRK�XS�XLI�1MGLMKER�2IYVSTEXL]�7GVIIR-
ing Instrument (MNSI). NCM measurements were consid-
IVIH�MR�JEZSV�SJ�(42�MJ���SJ�XLI���XIWXW�[IVI�EFRSVQEP�
Results:�%QSRK�8�(�TEXMIRXW��XLI�TVIZEPIRGI�SJ�(42�[EW�
��	� ERH� ��	� EGGSVHMRK� XS� 127-� ERH� 2'1�� VIWTIGXMZI-
P]��[LMPI�MX�[EW���	�ERH���	�EQSRK�8�(�TEXMIRXW��-R�8�(�
TEXMIRXW��GSQTEVIH�XS�127-��2'1�SJJIVIH�WIRWMXMZMX]���	��
WTIGMƼGMX]���	��TSWMXMZI��44:
�ERH�RIKEXMZI�TVIHMGXMZI�ZEP-
YIW��24:
���	�ERH���	�VIWTIGXMZIP]��-R�8�(�TEXMIRXW��2'1�
SJJIVIH�WIRWMXMZMX]���	��WTIGMƼG��MX]���	��44:���	�ERH�24:�
��	��8LI�VEXIW�SJ�EFRSVQEP�XIWXW�[IVI�XLI�LMKLIWX�JSV�:48�
ERH�,48����	�ERH���	�MR�8�(W��ERH���	�ERH���	�MR�8�(W��
%QSRK� TEXMIRXW� [MXL� EFRSVQEP� 127-�� ��	� ERH� ��	� SJ�
8�(W�ERH���	�ERH���	�SJ�8�(W�LEH�EFRSVQEP�:48�ERH�
HPT, respectively. Among patients with negative MNSI, VPT 
ERH�,48�[IVI�EFRSVQEP� MR���	�ERH���	�SJ�8�(W�ERH� MR�
��	�ERH���	�SJ�8�(W��%QSRK�XLI����,'W��EPP�[IVI�RIKEXMZI�
EX�127-�ERH����RIKEXMZI�WYFNIGXW�EX�2'1��%PP�SJ���TSWMXMZI�
HC were positive both at VPT and HPT.
Conclusions:�8LIWI�HEXE�WYKKIWX�XLEX�FSXL�MR�8�(�ERH�8�(�
subjects, NCM may be used as a screening tool to assess 
DPN. Considering the cut-off of 3 abnormal tests, NCM 
shows a good accuracy compared to MNSI. By evaluating 
FSXL� WQEPP� ERH� PEVKI� ƼFIV� MQTEMVQIRX�� 2'1�QE]� HIXIGX�
QSVI�TEXMIRXW�[MXL�(42�XLER�127-��-R�SYV�8�(�TSTYPEXMSR�
XLI�TVIZEPIRGI�SJ�(42�[EW�WPMKLXP]�LMKLIV�XLER�MR�8�(�TST-
ulation.

OR.09 ULTRA-HIGH FIELD MR NEUROGRAPHY OF THE 
SCIATIC NERVE AT 7 TESLA DETECTS NERVE FIBER 
DAMAGE IN DIABETIC NEUROPATHY
Zoltan Kender1,3, Felix T. Kurz2, Christoph Mooshage2, 
Daniel Paech4, Regula Gnirs4, Julia Szendroedi1,3, 
Peter Nawroth1,3,5, Martin Bendszus2, Stefan Kopf1,3,
Johann M. E. Jende2

1 Department of Internal Medicine I and Clinical Chemistry, 
University Hospital Heidelberg, Heidelberg, Germany
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2 Department of Neuroradiology, University Hospital Hei-
delberg, Heidelberg, Germany
3 German Center of Diabetes Research, München-Neuher-
berg, Germany
4 Department of Radiology, German Cancer Research 
Center (DKFZ), Heidelberg, Germany 
5 Joint-IDC, Institute for Diabetes and Cancer at Helm-
holtz-Zentrum Munich and Heidelberg University, Germany

Objectives: Studies on magnetic resonance neurography 
(MRN) found proximal sciatic nerve lesions in patients with 
diabetic neuropathy (DPN). The aim of this pilot study was 
XS�I\TPSVI� XLI� JIEWMFMPMX]�ERH�IƾGEG]�SJ�LMKL� VIWSPYXMSR���
8IWPE�162�JSV�XLI�HIXIGXMSR�SJ�RIVZI�ƼFIV�PIWMSRW�SJ�JYRG-
XMSREP�VIPIZERGI�MR�TEXMIRXW�[MXL�X]TI���HMEFIXIW�
Methods:�8[IPZI�TEXMIRXW�[MXL�X]TI���HMEFIXIW����[MXLSYX�
(42�ERH���[MXL�(42
��EW�[IPP�EW���LIEPXL]�GSRXVSPW� �,'
�
were enrolled, undergoing clinical and electrophysiological 
assessments for DPN and high resolution MRN at 7 Tesla. 
2IVZI�JEWGMGPIW�SJ�XLI�WGMEXMG�RIVZI�[IVI�MHIRXMƼIH�EX�������
\�������\�����QQ�VIWSPYXMSR�
Results:� 8��[IMKLXIH� �8�[
�L]TIV� ERH�� L]TSMRXIRWI� PI-
WMSRW�GSYPH�FI�MHIRXMƼIH��8LI�L]TIV��ERH�L]TSMRXIRWI�PIWMSR�
load (median percentage of lesions/healthy nerve tissue) 
[EW� WMKRMƼGERXP]� LMKLIV� MR� TEXMIRXW� [MXL� X]TI� �� HMEFIXIW�
GSQTEVIH� XS� LIEPXL]� GSRXVSPW� ������ ZW�� ����� 	� ERH� �����
ZW�� �����	�� VIWTIGXMZIP]�� T ������ERH�T!����
��8LIVI�[EW�
E� TSWMXMZI� GSVVIPEXMSR�FIX[IIR�8�[�L]TIVMRXIRWI� ERH�L]-
TSMRXIRWI�PIWMSRW��V!������T �����
��8LI�L]TSMRXIRWI�PIWMSR�
load correlat- ed with clinical neuropathy scores (neuropa-
XL]�HIƼGMX�WGSVI��V!������T!�������ERH�RIYVSTEXL]�W]QTXSQ�
WGSVI��V!������T!����
�ERH�,F%�G��V!������T!����
��[LMPI�XLI�
hyperintense lesion load was correlated with electrophysi-
SPSKMGEP�TEVEQIXIVW�WYGL�EW�TIVSRIEP�ERH� XMFMEP�2':� �V!�
������ T!����� ERH� V!������� T!������ VIWTIGXMZIP]
� ERH� HMWXEP�
QSXSV�PEXIRG]��V!������T!������ERH�V!������T �����
�
Conclusions:�8LMW�WXYH]� MW� XLI�ƼVWX� XS�EWWIWW�FSXL� JIEWM-
FMPMX]�ERH�IƾGEG]�SJ�LMKL�VIWSPYXMSR�162�EX���8IWPE�JSV�XLI�
MHIRXMƼGEXMSR�SJ� JEWGMGYPEV�HEQEKI� XS� XLI�WGMEXMG�RIVZI� MR�
TEXMIRXW�[MXL�X]TI���HMEFIXIW����8IWPE�162�ETTIEVW�XS�FI�ER�
SFNIGXMZI�QIXLSH�JSV�XLI�HIXIGXMSR�SJ�RIYVSTEXLMG�HIƼ�GMXW�
in diabetic neuropathy. 

OR.10 EFFICACY AND SAFETY OF THE COMBINATION 
3*�794)63<-()�(-7198%7)��%04,%�0-43-'�%'-(��
:-8%1-2�&����&���&���&���)��1+��>2� 
AND A FATTY ACID FOR 2 MONTHS IN PATIENTS  
WITH DIABETIC NEUROPATHY
Eleni Karlafti1��)ZERKIPME�/SX^EOMSYPEƼ1,  

Zisis Kontoninas1, Parthena Giannoulaki2,  
Konstantinos Kantartzis 3,4,5, Christos Savopoulos1, 
Triantafyllos Didangelos1

1 (MEFIXIW�'IRXIV���WX�4VSTIHIYXMG�(ITEVXQIRX�SJ�-RXIVREP�
Medicine, Medical School, University General Hospital of 
Thessaloniki AHEPA, Aristotle University of Thessaloniki, 
Greece 
2 Department of Nutrition and Dietetics, University General 
Hospital of Thessaloniki AHEPA, Greece
3 Department of Internal Medicine IV, Division of Endocri-
nology, Diabetology and Nephrology, University of Tübin-
gen, Tübingen, Germany
4 Institute for Diabetes Research and Metabolic Diseases 
(IDM) of the Helmholtz Centre Munich at the University of 
Tübingen, Tübingen, Germany
5 German Center for Diabetes Research (DZD), Tübingen, 
Germany

Aim:�8S�MRZIWXMKEXI�XLI�IƾGEG]�SJ�7YTIVS\MHI�(MWQYXEWI�
�73(�����9-
��4EPQMXS]IXLERSPEQMHI� �4)%������QK
�%PTLE�
0MTSMG�%GMH� �%0%������QK
�� ZMXEQMRW�&�� �����QK
��&�� �����
QK
��&��������QGK
��)������QK
��2MGSXMREQMHI����QK
�ERH�
QMRIVEPW��1K����QK��>R�����QK
� MR�SRI�XEFPIX� MR�(MEFIXMG�
Neuropathy (DN)
Patients – methods:�-R�XLMW�TMPSX�WXYH]�����TEXMIRXW�[MXL�(ME-
FIXIW�1IPPMXYW�8]TI����(18������[SQIR
��[MXL�QIER�HYVEXMSR�
SJ�(1������]IEVW�ERH�QIER�EKI������]IEVW�[IVI�VERHSQP]�
as- signed, either to receive the combination of ten elements 
��� XEFPIXW���L
� MR� XLI� EGXMZI� KVSYT�� �R!��
�� SV� XLI� TPEGIFS�
�R!��
�JSV���QSRXLW��;I�YWIH�1MGLMKER�2IYVSTEXL]�7GVIIR-
MRK�-RWXVYQIRX�5YIWXMSRREMVI�ERH�)\EQMREXMSR��127-5�ERH�
MNSIE), measured vibration perception threshold (BIO) and 
'EVHMSZEWGYPEV�%YXSRSQMG�6IƽI\�8IWXW��'%68W
��2IVZI�JYRG-
tion was assessed by DPN Check [sural nerve conduction 
velocity (SNCV) and amplitude (SNAP)]. Sudomotor function 
was assessed with SUDOSCAN that measures electrochem-
ical skin conductance in hands and feet (ESCH and ESCF). 
Pain (PS) questionnaire was administered, also. All patients 
VIGIMZIH�QIXJSVQMR�JSV�EX�PIEWX���]IEVW�
Results:�%X�JSPPS[�YT��&-3��127-5��127-)��1IEWYVIQIRXW�
from CARTs, SNCV, SNAP, ESCH and ESCF did not change 
WMKRMƼGERXP]�MR�FSXL�KVSYTW��&���PIZIPW�ERH�TEMR�LEH�WMKRMJ-
MGERXP]� MQ��TVSZIH�MR�EGXMZI�KVSYT��������ZW�������TK��QP��
T �������ERH������ZW�������T ������VIWTIGXMZIP]
��[LIVIEW�MR�
TPEGIFS�&���PIZIPW�ERH�TEMR�HMH�RSX�GLERKI��������ZW�������
TK��QP��T���������ERH������ZW�������T��������VIWTIGXMZIP]
�
Conclusions: The combination of the ten elements in one 
XEFPIX�JSV���QSRXLW�EX�E�HEMP]�HSWI�SJ�X[S�XEFPIXW�MR�TEXMIRXW�
[MXL�(18��MQTVSZIH�TEMR�ERH�:MX�F���PIZIPW��
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09:10 – 10:25 
ORAL SESSION 3: From Mice to Men�
'LEMVW��R. Pop-Busui ��97%� G. Ponirakis���5EXEV�

OR.11 STIMULATING EFFECTS OF EXENDIN-4 ON AKT 
4,374,36=0%8-32��4630-*)6%8-32��1-+6%8-32��
AND MYELINATION OF SCHWANN CELLS
Kazunori Sango, Shizuka Takaku, Masami Tsukamoto, 
Naoko Niimi, Hideji Yako
Diabetic Neuropathy Project, Tokyo Metropolitan Institute 
of Medical Science, Japan

Objectives:�8LI�FIRIƼGMEP�IJJIGXW�SJ�E�KPYGEKSR�PMOI�TIT-
XMHI���VIGITXSV��+04��6
�EKSRMWX�I\IR��HMR����)\��
�SR�JYRG-
tional repair after sciatic nerve injury and amelioration of 
diabetic peripheral neuropathy (DPN) have been document-
IH��LS[IZIV��XLI�YRHIVP]MRK�QIGLERMWQW�VIQEMR�YR��ORS[R�
ERH�XLIVIJSVI�HIƼRI�XLI�EMQ�SJ�XLMW�WXYH]�
Methods:� �
� +04��6�Q62%�TVSXIMR� I\TVIWWMSR� MR� -*67��
MQQSVXEPM^IH�VEX�7GL[ERR�GIPPW�[EW�GSRƼVQIH�F]�68�4'6��
[IWXIVR� FPSXXMRK�� ERH� MQQYRSG]XSGLIQMWXV]�� �
� 8LI� IJ-
JIGXW�SJ�����R1�)\���SR�TLSWTLSV]PEXMSR�SJ�E�WIVMRI�XLVIS-
RMRI�OMREWI�%/8�MR�-*67��GIPPW�ERH�XLI�GSGYPXYVI�W]W��XIQ�
SJ�TVMQEV]�GYPXYVIH�EHYPX�VEX�(6+�RIYVSRW�ERH�-*67��GIPPW�
[IVI�MRZIWXMKEXIH�F]�[IWXIVR�FPSXXMRK���
�8LI�IJJIGXW�SJ����
R1�ERH�����R1�)\���SR�WYVZMZEP�TVSPMJIVEXMSR�ERH�QMKVE-
XMSR�SJ�-*67��ERH�����'��MQQSVXEPM^IH�QSYWI�7GL[ERR�
cells were investigated by MTS and scratch wound assays. 
�
�8LI�IJJIGXW�SJ�����R1�)\���SR�Q]IPMREXMSR�MR�XLI�(6+�
RIYVSR�-*67��GSGYPXYVI�W]WXIQ�[IVI� MRZIWXMKEXIH�F]� MQ-
munocytochemistry and western blotting.
Results:��
�+04��6�Q62%�TVSXIMR�[EW�HIXIGXIH�MR�-*67��
GIPPW�� �
� )\��� WMKRMƼGERXP]� YTVIKYPEXIH� XLI� I\TVIWWMSR� SJ�
TLSWTLSV]PEXIH�%/8�MR�-*67��ERH�GSGYPXYVIH�GIPPW���
�)\���
dose-dependently promoted survival/proliferation and mi-
KVEXMSR�SJ�-*67�ERH�����'��GIPPW��ERH�XLIWI�)\���IJJIGXW�
[IVI�EXXIRYEXIH�F]�GS�XVIEXQIRX�[MXL����Y1�TLSWTLEXMH]P�
MRSWMXSP��ƅ�TLSWTLEXI�OMREWI��4-�/
� MRLMFMXSV�0=���������
�
)\���WMKRMƼGERXP]�MRGVIEWIH�XLI�EZIVEKI�RYQFIV�SJ�-*67��
cells attached to a neurite growing from DRG neurons and 
upregulated the expression of myelin protein zero and pe-
VMTLIVEP�Q]IPMR�TVSXIMR����EX����HE]W�SJ�GSGYPXYVI�
Conclusions:� )\��� ETTIEVW� XS� EGGIPIVEXI� 7GL[ERR� GIPP�
survival/proliferation and myelination via activating 
PI3K-AKT signaling pathway. To strengthen our hypoth-
IWMW��[I�TPER� XS�QERMTYPEXI�+04��6�ERH�%/8�KIRIW� MR�
-*67��� ����'�� ERH� SXLIV� 7GL[ERR� GIPPW�� 8LI� ƼRHMRKW�
MR�XLMW�WXYH]�MQTP]�XLI�TSXIRXMEP�IƾGEG]�SJ�)\���XS[EVH�
DPN and other peripheral nerve lesions. 

OR.12 ANGIOTENSIN II INDUCED PERICYTE MEDIATED 
VASOCONSTRICTION IN THE SPINAL CORD CAUSES 
DIABETIC NEUROPATHIC PAIN
Lydia Hardowar1, Marlene Da Vitoria Lobo2,  
Philip McTernan1, David Bates2, Richard Hulse1

1 Bioscience, Nottingham Trent University
2 Cancer Biology, University of Nottingham

Objectives: Vascular degeneration is a key factor in the 
development of neurological disease. Recent evidence im-
plies that reduced blood perfusion in the spinal cord greatly 
MRƽYIRGIW�TEMR�TIVGITXMSR��MR�TEVXMGYPEV�HMEFIXMG�RIYVSTEXL-
ic pain. Pericytes, abluminally positioned on small capillar-
ies, demonstrate contractile abilities within cerebral tissue 
to modulate blood perfusion of nervous tissues. Further-
more, pericyte mediated vasoconstriction is implicated in 
neuropa- thology. Our current work explores how pericyte 
GSRXVEGXMPMX]�MW�HVMZIR�F]�ERKMSXIRWMR�--�X]TI����%86�
�VIGIT-
tor in the spinal cord and how this is associated with vascu-
lar disruption in diabetic neuropathic pain.
Methods: All Experiments were designed in accordance 
[MXL�9/�,SQI�3ƾGI�PIKMWPEXMSR��%R��MQEPW��7GMIRXMƼG�4VS-
GIHYVIW
�%GX�������8]TI���HMEFIXIW�[EW�MRHYGIH�MR�JIQEPI�
(&%�.� QMGI� �b��K
� �R!��KVSYT
�� 7XVITXS^SXSGMR� �MRXVE-
TIVMXSRIEP���QK�OK
�[EW�EHQMRMWXIVIH�SR���GSRWIGY��XMZI�
days. Animals body weight and blood glucose level was 
QIEWYVIH� �L]TIVKP]GEIQME"��Q��QSP�P
�� ��[IIOW� JSPPS[-
ing streptozotocin administration, animals were terminally 
EREIWXLIXMWIH��MRXVETIVMXSRIEP���QK�OK�7SHMYQ�4IRXSFEV-
FMXEP
� ERH� GEVHMEG� TIVJYWIH�[MXL� �	� TEVEJSVQEPHI�� L]HI��
0YQFEV�WTMREP�GSVHW�[IVI�I\XVEGXIH�ERH�TVSGIWWIH����Υ1�
thick sections) for confocal microscopy to identify the en-
HSXLIPMYQ��'(��
��TIVMG]XIW��2+���4(+*6¼
�ERH�%86���-R-
travital confocal and laser speckle imaging were performed 
SR� XIVQMREPP]�EREIWXLIXMWIH�QEPI�'���FP��QMGI�ERH�[IVI�
XVIEXIH�[MXL�IMXLIV�ZILMGPI�SV����R1�ERKMSXIRWMR�--�XSTMGEPP]�
XS�XLI�WTMREP�GSVH�XS�EPPS[�QIEWYVIQIRX�SJ�FPSSH�ƽS[�H]-
REQMGW��'���FP��QEPI�QMGI�[IVI�MRXVEXLIGEPP]�MRNIGXIH��M�X�
�
[MXL�ZILMGPI��4&7
�SV�ERKMSXIRWMR�--��-�X�����R1
�MR�GSQFMRE-
tion with either vehicle (Intraperitoneal PBS) or angiotensin 
X]TI� VIGITXSV� �� MRLMFMXSV�� 0SWEVXER� �-RXVETIVMXSRIEP� ��QK�
OK
��0YQFEV�7'�XMWWYI�[IVI�TEVEJSVQEPHIL]HI��4*%
�Ƽ\IH�
ERH�XLI�HSVWEP�LSVR�MQEKIH�JSV�IRHSXLIPMEP�GIPP��'(��
�ERH�
TIVMG]XIW��2+�
�MQQYRSƽYSVIWGIRX�WXEMRIH�QEVOIVW�
Results: In a rodent model of diabetic neuropathic pain 
there was a reduction in vessel diameter in the spinal cord 
ZIVWYW� EKI�QEXGLIH� GSRXVSPW� �T ����
�� *YVXLIVQSVI�� JSP-
lowing intrathecal an- giotensin II treatment, increased pro-
TSVXMSRW�SJ�GSRWXVMGXIH�ZIWWIPW�[IVI�EWWSGMEXIH�[MXL�2+��
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labelled pericytes (*PAngiotensin II led to thermal and me-
chanical hypersensitivity when com- pared to vehicle treat-
IH�KVSYT���4 ������
�
Conclusions:�%86��QIHMEXIH�TIVMG]XI�ZEWSGSRXVEGXMPMX]�MR-
duces pain hypersensitivity and is im- plicated in the devel-
opment of diabetic neuropathic pain.

OR.13 LIVER FIBROSIS INDICES ARE RELATED TO 
DIABETIC PERIPHERAL NEUROPATHY IN INDIVIDUALS 
WITH TYPE 2 DIABETES
Tae Jung Oh1, Kyuho Kim1, Hyen Chung Cho1,  
Yun Kyung Lee1, Chang Ho Ahn1, Bo Kyung Koo2,  
Jae Hoon Moom1, Sung Hee Choi1, Hak Chul Jang1

1 Internal Medicine, Seoul National University Bundang 
Hospital
2 Internal Medicine, Seoul National University Boramae 
Medical Center

Objectives: Non-alcoholic fatty liver disease (NAFLD) and 
PMZIV�ƼFVSWMW�EVI�EWWSGMEXIH�[MXL�ER�MR��GVIEWIH�VMWO�SJ�HME-
FIXMG�VIXMRSTEXL]�SV�RITLVSTEXL]�MR�MRHMZMHYEPW�[MXL�X]TI���
diabetes. However, the association between NAFLD or liver 
ƼFVSWMW�ERH�HMEFIXMG�TIVMTLIVEP�RIYVSTEXL]��(42
��ER��SXLIV�
important microvascular complication, has not been well 
studied. We aimed to investigate the association of NAFLD 
SV�PMZIV�ƼFVSWMW�ERH�(42�MR�MRHMZMHYEPW�[MXL�X]TI���HMEFIXIW�
Methods:� 8LMW� GVSWW�WIGXMSREP� WXYH]� EREP]WIH� ���� MRHM-
ZMHYEPW�[MXL�X]TI���HMEFIXIW��(42�[EW�HMEKRSWIH�[LIR�E�
Michigan Neuropathy Screening Instrument - Physical Ex-
EQMREXMSR�WGSVI�[EW�ƶ������2%*0(�PMZIV�JEX�WGSVI��2%*0(�
ƼFVSWMW�WGSVI��ERH�*MFVSWMW����*-&��
�MRHI\�[IVI�GEPGY��PEX-
IH��8LI�EWWSGMEXMSR�SJ�2%*0(�PMZIV�JEX�WGSVI��2%*0(�ƼFVS-
WMW�WGSVI��ERH�*-&���MRHI\�[MXL�XLI�TVIWIRGI�SJ�(42�[IVI�
analysed using logistic regression models. Serum levels of 
fetuin-A, a hepatokine were measured by ELISA in individu-
als with high NAFLD liver fat score.
Results: NAFLD liver fat score was comparable between 
individuals with DPN and those without DPN. However, 
2%*0(� ƼFVSWMW� WGSVI� ERH� *-&��� MRHI\�[IVI� WMKRMƼGERXP]�
higher in individuals with DPN than in those without DPN 
�������r������ZW� ������r�������T�!��������ERH������r������
ZW������r�������T�!��������VIWTIGXMZIP]
��0SKMWXMG�VIKVIWWMSR�
EREP]WIW�WLS[IH�XLEX�2%*0(�ƼFVSWMW�WGSVI�ERH�*-&���MR-
dex were associated with DPN after adjustment for covar-
MEXIW��36�������?��	�'-�������������A��ERH�36�������?��	�
'-� ������� �����A�� VIWTIGXMZIP]
�� -R� XLI� WYFKVSYT� EREP]WMW��
XLMW� EWWSGMEXMSR� [EW� SRP]� WMKRMƼGERX� MR� KVSYT� [MXL� LMKL�
2%*0(�PMZIV�JEX�WGSVI��"�������
��7IVYQ�JIXY��MR�%�PIZIP�[EW�

decreased in individuals with abnormal vibration percep-
XMSR�SV����K�QSRSƼPEQIRX�XIWX�ERH�MX�HMWGVMQMREXIH�XLIWI�
abnormalities.
Conclusions:�2%*0(�ƼFVSWMW�WGSVI�ERH�*-&���MRHI\�[IVI�
associated with the presence of DPN in individuals with 
X]TI� �� HMEFIXIW� ERH� WYWTIGXIH� 2%*0(�� 8LI� TVIWIRX�
WXYH]� WYKKIWXW� XLEX� PMZIV� ƼFVSWMW�QMKLX� FI� EWWSGMEXIH�
[MXL�(42�MR�MRHMZMHYEPW�[MXL�X]TI���HMEFIXIW�

OR.14 TWO-YEAR PROGRESSION OF RETINAL 
NEURODEGENERATION IN PEDIATRIC PATIENTS WITH 
TYPE 1 DIABETES MELLITUS: THE ROLE OF GLYCEMIC 
VARIABILIT
Marika Menduni1, Fabiana Picconi1,  
Maria Cristina Parravano2, Benedetta Russo1,  
Laura Chioma3, Stefano Cianfarani3, Dorina Ylli4,  
Patrizia Ippolita Patera3, Simona Frontoni1

1 Unit of Endocrinology, Diabetes and Metabolism, S. 
Giovanni Calibita Fatebenefratelli Hospital, Department 
SJ� 7]WXIQW�1IHMGMRI�� 9RMZIVWMX]� SJ� 6SQI� ƈ8SV� :IVKEXEƉ��
Rome, Italy
2 Unit of Opthalmology, IRCCS-G.B. Bietti Foundation 
Rome, Italy
3 Diabetes Unit, Bambino Gesù Children’s Hospital, IRCCS, 
Rome, Italy
4 Division of Endocrinology MedStar Washington Hospital 
Center, MedStar Health Research Institute, Washington 
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Objectives: Retinal neurodegeneration (RN) is an early 
marker of diabetic retinopathy (DR), which precedes vas-
cular damage. Few data are available on the impact and 
predictive role of meta- bolic control and daily glycemic var-
iability (GV) on early RN signs in the pediatric population 
[MXL�X]TI���HMEFIXIW�QIPPMXYW��8�(1
�

The aim of our study is to evaluate for two years the 
structural alteration of neuroretina and the predictive role 
SJ�+:�SR�62�MR�TIHMEXVMG�8�(1�WYFNIGXW�[MXLSYX�ER]�GSQ-
plications.
Methods:����8�(1�TEXMIRXW��EKIW�������]IEVW
��YWMRK�'SR-
tinuous Glucose Monitoring (CGM) and treated with Con-
tinuous subcutaneous insulin infusion, without any com-
TPMGEXMSR��ERH����LIEPXL]�GSRXVSP�WYFNIGXW��'
��GSQTEVEFPI�
MR�EKI�ERH�KIRHIV��[IVI�IRVSPPIH�ERH�JSPPS[IH�JSV���]IEVW��
All subjects underwent an Optical Coherence Tomography, 
with analysis of all macular neuroretinal layers measuring 
QIER�SJ�WYFJSZIEP��MRRIV�ERH�SYXIV�UYEHVERXW��-R�8�(1�TE-
tients, metabolic parameters, GV indexes and standardized 
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CGM metrics were calculated. All the data were collected at 
FEWIPMRI��:�
�ERH�EJXIV�����:�
�I����QSRXLW��:�
�
Results:�%X�:��ERH�:���XLI�3YXIV�4PI\MJSVQ�0E]IV��340
�[EW�
WMKRMƼGERXP]�XLMRRIV�MR�XLI�MRRIV�UYEHVERXW��������r�����ZW��
������r�������T� �����
��������r�����ZW�������r�������T� �����
�
ERH� MR�XLI�[LSPI�UYEHVERXW��������r������ΥQ�ZW��������r�
�����ΥQ��T�!�����
���������r������ZW��������r�������T�!�����
�
MR�8�(1�ZIVWYW�'��%X�:���XLI�-RRIV�6IXMREP�8LMGORIWW��-68
�
[EW�WMKRMƼGERXP]�XLMRRIV���������r������ZW���������r�������
T�!�����
�MR�8�(1�ZIVWYW�'��-R�XLI�8�(1��E�TVSKVIWWMZI�VI-
duction in IRT was observed after the two-year follow-up 
�T ����
�

-R�8�(1�TEXMIRXW��E�RIKEXMZI�GSVVIPEXMSR�FIX[IIR�1IER�
%FWSPYXI�+PYGSWI��1%+
�ERH�MRRIV�340��V!�������T!����
�EX�
:��ERH�FIX[IIR�XLI�-68�HIPXE�XLMGORIWW��:��:�
�ERH�0EFMPMX]�
-RHI\��V!�������T!����
�ERH�1%+��V!�������T!����
�[IVI�SF-
served. Among metabolic parameters, a negative cor- rela-
tion between triglycerides levels and the IRT delta thickness 
�:��:�
��V!�������T�8VMKP]GIVMHIW�ZEVMEXMSR�EPSRI�I\TPEMRW�XLI�
��	�SJ�XLI�-68�HIPXE�XLMGORIWW��6��!�����	
�
Conclusions: Very early morphological alterations of neu-
VSVIXMRE� EVI� EPVIEH]� TVIWIRX� MR� TIHMEXVMG� 8�(1� TEXMIRXW�
without both vascular retinopathy and neuropathy, support-
ing the hypothesis that RN occurs early in the course of di-
abetes. GV and triglycerides seems to play a predictive role 
in the morphological abnormalities of neurosensory retina 
MR�8�(1�TIHMEXVMG�TSTYPEXMSR�

OR.15 13(90%8-32�3*�4+'�Ύ��26*��%2(�0324��
BY SAROGLITAZAR ATTENUATES MITOCHONDRIAL 
DYSFUNCTION IN EXPERIMENTAL DIABETIC 
NEUROPATHY
Ashutosh Kumar1, Mukul Jain2, Veera Ganesh Yerra3,  
Anil Kalvala4, Lokesh Sharan5

1 Pharmacology and Toxicology, NIPER Kolkata
2 Research and Development, Zydus Research Center, Gu-
jrat, India
3 St. Michael’s Hospital, Keenan Research Centre for Bio-
medical Science, Toronto, ON, Canada
4 College of Pharmacy and Pharmaceutical Science Florida 
A&M University Tallahassee, FL, USA
5 Pharmacology and Toxicology, NIPER Kolkata, Kolkata, 
West Bengal, India

Objectives: Altered mitochondriogenesis and protein qual-
ity control mechanisms have surfaced as central mecha-
nisms involved in mitochondrial dysfunction which can 
compromise nerve functioning due to bioenergetic failure 
of nerves and may lead to diabetic neuropathy. This study 

EWWIWWIH�XLI�IJJIGXW�SJ�7EVSKPMXE^EV��E�HYEP�44%6�»�½�EKS-
nist in experimental diabetic neuropa- thy and if it has any 
role on modulation of mitochondrial function.
Methods: Functional and behavioral studies were per-
formed in rats. Mechanistic studies were performed in 
isolated dorsal root ganglions (DRG) of diabetic rats to 
GSRƼVQ�XLI�RIYVS�TVSXIGXMZI�QIGLERMWQW�SJ�7EVSKPMXE^EV��
8LMW�WXYH]�YXMPM^IH�7EVSKPMXE^EV����ERH���QK�OK
�MR�E�VIZIVWEP�
TEVE��HMKQ�JSV���[IIOW�TSWX���[IIOW�SJ�HMEFIXIW�MRHYGXMSR�
YWMRK�WXVITXS^SXSGMR�����QK�OK

Results:�7EVSKPMXE^EV�XVIEXQIRX�MQTVSZIH�12':������r����
:W�����r����Q�W��T�
Conclusions: Saroglitazar improved neuro-behavior, nerve 
function and sensorimotor alteration in diabetic rats. Treat-
ment was also able to improve mitochondrial function and 
QMXSGLSRHVMEP�UYEPMX]�GSRXVSP�F]�EGXMZEXMSR�SJ�4+'��»�26*�
��0324��E\MW��;MXL�XLIWI�VIWYPXW��[I�GSRGPYHI��7EVSKPMXE^EV�
may be a promising drug to treat DN.

13:35 – 14:50 
 ORAL SESSION 4: Autonomic Neuropathy 2�
'LEMVW��E. Søfteland ��2SV[E]� T. Tegos���+VIIGI

OR.16 FIVE-YEAR CHANGE IN BODY COMPOSITION 
IE RELATED TO HEART RATE BUT NOT AUTONOMIC 
DYSFUNCTION IN THE WHITE HALL II STUDY
Christian Stevns Hansen1, Gregers S Andersen2, Marek 
Malik3, Daniel R Witte4, Eric J Brunner5, Adam G Tabák5, 
Mika Kivimäki5, Dorte Vistisen2

1 Dept. Complications Research, Steno Diabetes Center 
Copenhagen
2 Clinical Epidemiology, Steno Diabetes Center Copenha-
gen, Gentofte, Denmark
3 National Heart and Lung Institute, Imperial College, Lon-
don, UK
4 Epidemilogy, Steno Diabetes Center Aarhus, Aarhus, Den-
mark
5 Department of Epidemiology and Public Health, Universi-
ty College London, London, UK

Objectives: Overweight and obesity are associated with au-
tonomic dysfunction both in non-di- abetic individuals and 
in people with prediabetes and diabetes. Furthermore, auto-
nomic dys- function has been associated with changes in 
glucose metabolism and development of cardio- vascular 
disease and diabetic complications. However, it is not known 
how temporal changes in measures of body composition as-
sessed by e.g. fat mass (FM) and fat free mass (FFM) may 
affect autonomic function(AF). Exploring patterns of chang-
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es in body composition parameters may present new risk 
factors and pathophysiological pathways that may be modi-
ƼIH�XS�TVIZIRX�EYXSRSQMG�H]WJYRGXMSR��;I�EMQ�XS�MRZIWXMKEXI�
the effect of changes in body composition on au- tonomic 
function in patients with and without dysglycemia.
Methods: Data on body composition and AF was collected 
X[MGI�MR�GMZMP�WIVZERXW�MR������ERH�������%*�[EW�EWWIWWIH�
F]�QIEWYVIW�SJ�GEVHMSZEWGYPEV�EYXSRSQMG�JYRGXMSR��VIWXMRK�
heart rate (HR) and several heart rate variability (HRV) indi-
ces. Body composition was assessed by body mass index 
(BMI), waist-to-hip ratio (WHR) FM and FFM.

-R� XSXEP� ������TEVXMGMTERXW�[MXLSYX�':(�[IVI� MRGPYHIH��
%WWSGMEXMSRW�FIX[IIR���]IEV�GLERKIW�MR�FSH]�GSQTSWMXMSR�
indices and changes in AF measures were estimated with 
linear regression models adjusting for baseline level of the 
outcome and exposure, age, sex, ethnicity, dysglyce- mia, 
metabolic covariates and medication. Analyses including 
HRV were adjusted for resting heart rate. The HRV indices 
were log transformed before analysis. A modifying effect of 
dysgly- cemia was tested. Adjustment for multiple testing 
was applied using the Benjamini-Hochberg method.
Results:�-RGVIEWI�MR�&1-��OK�Q�
��;,6��*1��OK
�ERH�**1�
(kg) were associated with concur- rent increases in rest-
MRK�,6� �FTQ
� �&1-������� ���	�'-�����������
��;,6��������
����������
�� *1�� ����� ����������
�� **1�� ����� ����������

��
Changes in body composition were not associated with 
changes in HRV indices after adjustment for multiple test-
ing. There was no modifying effect of dysglycaemia on any 
EWWSGMEXMSR��8EFPI��
�
Conclusions: Adverse changes in body composition as-
sessed by BMI, WHR, FM, FFM are associated with an in-
crease in heart rate but not autonomic dysfunction. In ad-
dition, changes in both FM and FFM seems to associate 
with heart rate similarly. The reason for this remains to be 
investigated.

Table 1

Table 1 )JJIGX��[MXL���	�'-
�SJ�SRI�TSTYPEXMSR�WXERHEVH�HIZMEXMSR�

��]IEVMRGVIEWI�MR�FSH]�GSQTSWMXMSR�QIEWYVIW�SR�7(22��WXERHEVH�

HIZMEXMSR�SJ�RSVQEP�XS�RSVQEP�6Ɓ6�MRXIVZEPW��6177(��XLI�VSSX�

QIER�WUYEVI�SJ�XLI�WYQ�SJ�XLI�WUYEVIW�SJ�HMJJIVIRGIW�FIX[IIR�

GSRWIGYXMZI�RSVQEP�XS�RSVQEP�6Ɓ6�MRXIVZEPW��8LI�EWWSGMEXMSRW�EVI�

EHNYWXIH�JSV�EKI��WI\��IXLRMGMX]�ERH�FEWIPMRI�ZEPYI�SJ�XLI�SYXGSQI�

WXYHMIH��ERH�&1-��QSHIP��
�ERH�JYVXLIV�EHNYWXIH�JSV�TL]WMGEP�EGXMZMX]��

WQSOMRK��W]WXSPMG�FPSSH�TVIWWYVI��XSXEP�GLSPIWXIVSP��XVMKP]GIVMHIW��

XVMG]GPMG�ERXMHITVIWWERXW��HMYVIXMGW�ERH�¼�FPSGOIVW��1SHIP��
��1SHIPW�

[MXL�,6:�MRHMGIW�EW�SYX�GSQIW�[IVI�EHNYWXIH�JSV�VIWXMRK�LIEVX�VEXI��

1SHIPW�[LIVI�&1-�[EW�XLI�HIXIVQMRERX�[EW�RSX�EHNYWXIH�JSV�&1-� 

OR.17 HEART RATE RESPONSE DURING A STRESS 
TEST AND EFFECTS OF A CARDIAC REHABILITATION 
PROGRAMME IN PATIENTS WITH KNOWN DIABETES
AND WITH NEWLY-DETECTED GLYCEMIC DISORDERS
Kamel Abdennbi1, Minh Tuan Nguyen2, Maria Duval1, 
Guy Amah1, Sylvie Gagey1, Chabnam Guiti1, Paul Valensi2

1 Center of Cardiac rehabilitation, Léopold Bellan hospital, 
Paris, France
2 Unit of Endocrinology-Diabetology-Nutrition, Jean Verdi-
er hospital, AP-HP, Paris Nord University, CRNH-IdF, CINFO, 
Bondy, France

Objectives: Some papers suggest the high prevalence of 
unknown glycemic disorders among coronary patients. 
Heart rate (HR) response to a stress test is modulated by 
autonomic nervous system activity and has been shown to 
be impaired in diabetes. An abnormal HR response has a 
predictive value for sudden death. We aimed to analyse HR 
response to a stress test before and after one month of an 
ambulatory programme of cardiac rehabilitation in patients 
with known diabetes (KD), with newly-detected glycemic 
disorders (NDGD) and in normoglycemic patients.
Methods:�;I� MRGPYHIH�����TEXMIRXW�� ��	�QIR����	�[MXL�
coronary disease (mostly after an acute coronary syn-
HVSQI
�� ���� [MXL� /(�� %R� 3+88�[EW� TIVJSVQIH� �TPEWQE�
KPYGSWI�QIEWYVIH�EX�JEWXMRK�ERH���LSYVW�EJXIV�XLI�KPYGSWI�
challenge) in the patients without KD, and a stress test at 
admission and at the end of the programme.
Results:�%QSRK�XLI�����TEXMIRXW�JVII�SJ�/(���������	
�LEH�
2(+(��HMEFIXIW��R!��
��MWSPEXIH�JEWXMRK�L]TIVKP]GIQME��*,��
R!��
�� KPYGSWI� MRXSPIVERGI� �-+8�� R!��
�� FSXL� *,� ERH� -+8�
�R!��
��ERH�����[IVI�RSVQSKP]GIQMG��,6�EX�VIWX��,6VIWX
��
ERH�QE\MQEP�,6��,6QE\
��:3��QE\�ERH� XLI�TIVGIRXEKI�
SJ�,6�VIWIVZI��	,6VIWIVZI
�HYVMRK�XLI�WXVIWW�XIWX�HMJJIVIH�
WMKRMƼGERXP]� FIX[IIR� XLI� �� KVSYTW� �/(� ERH� XLI� ��2(+(�
KVSYTW
��T��QE\�ERH�	,6VIWIVZI�XLI�PS[IWX�MR�/(�TEXMIRXW��
[MXLSYX�WMKRMƼGERX�HMJJIVIRGIW�FIX[IIR�2(+(�KVSYTW�RSV�
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between NDGD and normoglycemic patients. The same 
TVSƼPI�[EW�JSYRH�[LIR�GSQTEVMRK�XLIWI�TEVEQIXIVW�MR�/(��
2(+(� XEOIR� EPXSKIXLIV� ERH� RSVQSKP]GIQMG� TEXMIRXW� �T��
QE\�ERH�	,6VIWIVZI��T!�����XS
Conclusions:�8LI�HEXE�GSRƼVQ�XLI�LMKL�TVIZEPIRGI�SJ�YR-
known glycemic disorders and the diag- nostic value of the 
OGTT in coronary patients. The higher HRrest and the de-
fect in HR reserve in the patients with known diabetes are 
likely to result from autonomic dysregulation and may be 
improved by a cardiac rehabilitation programme.

OR.18 ASSOCIATION BETWEEN URINARY 
ENDOTHELIAL GROWTH FACTOR LEVELS AND INDICES 
OF CARDIOVASCULAR AUTONOMIC NEUROPATHY IN 
PATIENTS WITH TYPE 1 DIABETES
Yu Kuei Lin1, Emily Tanner2, Yuee Wang3, Wen Ye4,  
Lynn Ang1, Wenjun Ju3, Rodica Pop-Busui1

1 Internal Medicine/Metabolism, Endocrinology and Diabe-
tes, University of Michigan, Ann Arbor, MI, USA
2 Internal Medicine, University of Michigan, Ann Arbor, MI, 
USA
3 Internal Medicine/Nephrology, University of Michigan, 
Ann Arbor, MI, USA
4 Biostatistics, University of Michigan, Ann Arbor, MI USA

Objectives: Current outcome measures for diabetic car-
diovascular autonomic neuropathy (CAN) involve labor-in-
tensive and time-consuming evaluations, thus identifying 
reliable and simple CAN biomarkers is needed. As prior re-
search reported the relationship between CAN and diabetic 
nephropathy, we assessed whether the urinary endothelial 
growth factor (uEGF), an established urinary biomarker for 
chronic kidney disease progression, may be used as an ef-
fective CAN screening/diagnostic tool.
Methods:� %� GSLSVX� SJ� ��� TEXMIRXW� [MXL� X]TI� �� HMEFIXIW�
�8�(
�[EW�TLIRSX]TIH�JSV�'%2�[MXL�XLI�WXERHEVHM^IH�FEX-
XIV]�SJ�GEVHMSZEWGYPEV�VIƽI\�XIWXW��HIIT�FVIEXLMRK��:EPWEPZE��
and response to standing) at baseline and annually during 
3-year follow-ups. The uEGF was measured in spot urine 
samples obtained at baseline using Human EGF Immuno-
EWWE]�5YERXMOMRI�)0-7%��6
(�7]WXIQW
�ERH�RSVQEPM^IH�XS�
urine creatinine (uEGF/Cr). Spearman correlation was used 
to as- sess the association between uEGF/Cr levels and 
measures of CAN at baseline. Mixed effects models were 
conducted to assess the relationship between baseline 
uEGF/Cr levels and chang- es in CAN measures over time.
Results:� 8LI�QIER� EKI� SJ� XLMW� GSLSVX�[EW� ��r��� ]IEVW��
��	�[IVI�JIQEPI��ERH�HMEFIXIW�HYVEXMSR�[EW����r���]IEVW��
Baseline uEGF/Cr levels positively correlated with expira-

XMSR�MRWTMVEXMSR��)�-
�VEXMS��V!������44 ����
�
Conclusions: These data suggest that uEGF may serve as 
a non-invasive biomarker that could be used as a predictor 
JSV�'%2�TVSKVIWWMSRW�MR�TEXMIRXW�[MXL�8�(��*YVXLIV�IZEPYE-
XMSRW�GSRƼVQMRK�XLIWI�ƼRHMRKW�[MXL�GSZEVMEXI�EHNYWXQIRXW�
in other larger cohorts could enable large-scale popu- 
lational CAN assessments and would also support the use 
of this biomarker for CAN assessment in clinical care.

OR.19 CARDIOVASCULAR AUTONOMIC NEUROPATHY 
AND RISK OF HEART FAILURE IN PARTICIPANTS WITH 
TYPE 2 DIABETES ENROLLED IN DEVOTE TRIAL
Kara Mizokami-Stout1, Lynn Ang1, Salim Hayek2, 
Ehsan Parvaresh Rizi3, Ildiko Lingvay4, Rodica Pop-Busui1

1 Internal Medicine, Division of Metabolism, Endocrinology 
and Diabetes, University of Michigan, Ann Arbor, MI, USA
2 Internal Medicine, Division of Cardiovascular Medicine, 
University of Michigan, Ann Arbor, MI, USA
3 Novo Nordisk, Søborg, Denmark
4 Endocrinology, University of Texas Southwestern Medical 
Center, Dallas, TX, USA

Objectives: Heart failure (HF) is emerging as one of most 
prevalent cardiovascular complication in patients with dia-
betes. Although mechanisms are complex, recent evidence 
suggest that car- diovascular autonomic neuropathy (CAN) 
may be an important player. We evaluated whether CAN 
is associated with an increased risk of HF in patients with 
X]TI���HMEFIXIW��8�(
�IRVSPPIH�MR�XLI�():38)�XVMEP�
Methods: DEVOTE was a randomized, double-blind tri-
al comparing the impact of insulin deglu- dec to glargine 
���� YRMXW�Q0� SR� GEVHMSZEWGYPEV� SYXGSQIW�� ,*� [EW� ER�
adjudicated secondary outcome. CAN was assessed by 
MRHMGIW�SJ�LIEVX�VEXI�ZEVMEFMPMX]��,6:
�HIVMZIH�JVSQ����WIG�
WXER��HEVH�IPIGXVSGEVHMSKVEQW�EX�IRVSPPQIRX� MR������8�(�
TEVXMGMTERXW�[MXL�,6:�HEXE�EZEMPEFPI��:EPYIW�FIPS[�XLI��XL�
TIVGIRXMPI�SJ�XLI�GSLSVX�[IVI�HIƼRIH�EW�EFRSVQEP��8MQI�XS�
ƼVWX�LSWTMXEPM^EXMSR�HYI�XS�,*�[EW�EREP]^IH�YWMRK�/ETPERƁ
Meier survival curves and the log-rank test.
Results:� %� XSXEP� SJ� ���� ����	
� ():38)� TEVXMGMTERXW� LEH�
CAN at baseline. Participants with and without CAN had 
WMKRMƼGERX�HMJJIVIRX� ?QIER� �WXERHEVH�HIZMEXMSR
A�EKI� ?�����
����
�ERH����������
�]IEVWA��LIQSKPSFMR�%�G� ?��������
�ERH�
��������
�	A��FSH]�QEWW�MRHI\�?���������
�ERH����������
�OK��
Q�A�ERH�RYQFIV�SJ�WYFNIGXW�JVSQ�QMRSVMX]�IXLRMGMX]�?�����
ERH� ����	A�� VIWTIGXMZIP]� �4?LE^EVH� VEXMS!����� ���	� GSRƼ-
HIRGI� MRXIVZEP����������
�� 4!�����A� SZIV� JSPPS[�YT� TIVMSH�
(Figure).
Conclusions: These data indicate that CAN may be used 
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JSV�VMWO�WXVEXMJ]MRK�MR�TEXMIRXW�[MXL�8�(�EX�VMWO�JSV�HIZIPSTMRK�
symptomatic HF.

OR.20 LESIONS OF THE SMALL FIBERS OF THE 
AUTONOMIC NERVOUS SYSTEM AND GRADATION OF 
THE DIABETIC FOOT RISK IN PATIENTS WITH DIABETES
Olivier Bourron1, Agnès Hartemann1, Abdul Moutairou2, 
Jean-Henri Calvet3

1 Diabetology, Pitié-Salpêtrière, Paris, France
2 Statistics, Impeto Medical
3 Medical, Impeto Medical

Objectives: Foot lesions are a common, serious and costly 
complication of diabetes. The ex- amination of the foot al-
lows the evaluation of the diabetic foot risk according to the 
MRXIVREXMSREP�GPEWWMƼGEXMSR�VERKMRK�JVSQ�KVEHI���XS�KVEHI����
8LI�W[IEX�KPERHW�EVI�MRRIVZEXIH�F]�XLI�WQEPP�ƼFIVW�'�SJ�XLI�
autonomic nervous system and the evaluation of the plan-
tar sudoromotor function allows detection and follow-up of 
peripheral vegetative neuropathy. Our objective was to eva-
lu- ate the association between the grade of diabetic foot 
VMWO�ERH�E�QEVOIV�SJ�XLI�WIZIVMX]�SJ�WQEPP�ƼFIV�RIYVSTEXL]�
estimated by a non-invasive, objective, rapid and quantita-
tive method.
Methods:�����TEXMIRXW� JVSQ�SRI�HMEFIXSPSK]�HITEVXQIRX�
ERH� MRGPYHMRK������TEXMIRXW�[MXL� X]TI���HMEFIXIW�ERH�����
[MXL�X]TI����LEH�KVEHEXMSR�SJ�XLI�VMWO�JSV�HMEFIXMG�JSSX�MR�XLI�
course of the treatment and a Sudoscan test allowing as-
sessment of sudomotor function of the feet through meas-
urement of the electrochemical skin conductance (ESC, 
Υ7
��8LVIWLSPHW�JSV�)7'W�[IVI�
Results:�8LI�GLEVEGXIVMWXMGW�SJ� XLI�TEXMIRXW�[IVI����	�SJ�
[SQIR��EKI�����r����]IEVW��,F%�'������r����	��*IIX�)7'�
HIGVIEWIH�WMKRMƼGERXP]�[MXL�KVEHI��KVEHI�������Υ7�?�����A��
KVEHI�������Υ7�?�����A��KVEHI�������Υ7�?�����A��KVEHI�������
Υ7�?�����A��VIWYPXW�I\TVIWWIH�MR�QIHMER�?5��5�A��T� �����
�
Conclusions: This study revealed a link between the neu-
VSTEXL]� SJ� XLI� WQEPP� ƼFIVW� SJ� XLI� EYXS�� RSQMG� RIVZSYW�
system and the gradation of the diabetic foot risk carried 
SYX�HYVMRK�XLI�XVIEX��QIRX��GSRƼVQMRK�XLI�GPMRMGEP� MRXIVIWX�
of Sudoscan. This work needs to be completed on a larger 
population to study the possible predictive character of the 
RIYVSTEXL]�SJ�WQEPP�ƼFIVW�SR�XLI�HIZIPSTQIRX�SJ�JYXYVI�PI-
sions of the foot.

15:50 – 17:05 
ORAL SESSION 5: From Men to Mice�
'LEMVW��C. S. Hansen ��(IRQEVO�  
N. Papanas���+VIIGI�

OR.21 RISK FACTORS ASSOCIATED WITH 
PROGRESSION OF DIABETIC NEUROPATHY
Georgios Ponirakis1, Rayaz Malik2

1 Medicine, PhD
2�1IHMGMRI��;IMPP�'SVRIPP�5EXEV

Objectives: There are limited longitudinal studies assess-
ing the risk factors associated with the evolution of diabetic 
peripheral neuropathy (DPN).
Methods:�4EXMIRXW�[MXL�X]TI���HMEFIXIW��8�(
��R!��
�ERH�
GSRXVSP� TEVXMGMTERXW� �R!��
� YRHIV[IRX� GPMRMGEP�� QIXEFSPMG�
and neuropathy phenotyping using corneal confocal mi-
croscopy (CCM), vi- bration perception threshold (VPT) and 
(2��UYIWXMSRREMVI�EX�FEWIPMRI�ERH���]IEV�JSPPS[�YT�
Results: The prevalence of DPN and painful DPN (pDPN) 
[EW���	�ERH���	��VIWTIGXMZIP]��4E��XMIRXW�[MXL�8�(�LEH�E�
LMKLIV�:48��4Ƶ����
�ERH�PS[IV�GSVRIEP�RIVZI�ƼFIV�HIRWMX]�
�'2*(
�� FVERGL� HIRWMX]� �'2&(
� ERH� ƼFIV� PIRKXL� �'2*0
�
�4Ƶ������
� GSQTEVIH� XS� GSRXVSPW��3ZIV� E� ��]IEV� JSP�� PS[�
YT� TIVMSH�� XLIVI� [EW� E� WMKRMƼGERX� HIGVIEWI� MR� ,F%�G�
�4Ƶ�����
��FSH]�[IMKLX� �4Ƶ����
�ERH�0(0� �4Ƶ����
��8LIVI�
[EW�RS�GLERKI�MR�XLI�TVIZEPIRGI�SJ�(42��4!����
��FYX�XLIVI�
[EW�E�WMKRMJ��MGERX�MQTVSZIQIRX�MR�(2��MR�TEXMIRXW�[LS�LEH�
TEMRJYP� RIYVSTEXL]� EX� FEWIPMRI� �4Ƶ������
�� :48� �4!����
�
ERH�'2*(� �4!����
� HMH� RSX� GLERKI� ERH� XLIVI�[EW� E� HI-
GVIEWI�MR�'2&(�ERH�'2*0��4Ƶ����
��,S[IZIV��XLIVI�[EW�E�
WMKRMƼGERX�MRGVIEWI�MR�'2*(��4Ƶ����
�ERH�'2*0��4
Conclusions:� (IWTMXI� E� QSHIWX� MQTVSZIQIRX� MR� ,F%�G��
FSH]�[IMKLX�ERH�0(0�MR�TEXMIRXW�[MXL�8�(�XLIVI�MW�IZMHIRGI�
SJ� TVSKVIWWMZI� WQEPP� RIVZI� ƼFIV� HIKIRIVEXMSR�� ,S[IZIV��
TL]WMGEP�EGXMZMX]�[EW�EWWSGMEXIH�[MXL�WQEPP�RIVZI�ƼFIV�VI-
generation, whilst inactivity was associated with pro- gres-
WMZI�RIVZI�ƼFIV�HIKIRIVEXMSR�

OR.22 NADPH OXIDASE 5 PROMOTES NERVE DAMAGE 
IN METABOLIC DISEASE
Stephanie Eid1, Faye Mendelson1, John Hayes1,  
Crystal Pacut1, Kai Guo2, Junguk Hur, Eva Feldman1

1 Neurology, University of Michigan
2 Biomedical sciences, University of North Dakota

Objectives: Peripheral neuropathy (PN) is a disabling com-
TPMGEXMSR�XLEX�EJJIGXW�SZIV���	�SJ�RSV��QSKP]GIQMG�TEXMIRXW�
[MXL�QIXEFSPMG�HMWIEWI�ERH���	�SJ� X]TI���HMEFIXMG� �8�(
�
patients. Beside hyperglycemia, dyslipidemia has emerged 
as an important mediator of metabolic disease-de- pen-
dent nerve injury. However, the mechanisms by which dys-
lipidemia leads to injury in murine and human PN remain 
unclear. While dyslipidemia favors a highly oxidizing envi-
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ronment in com- plication-prone tissues, how dyslipidemia 
MRXIVWIGXW�[MXL�WTIGMƼG�WSYVGIW�SJ�VIEGXMZI�S\]KIR�WTIGMIW�
(ROS) to contribute to nerve damage is unknown. NADPH 
oxidase (NOX) enzymes are specialized for ROS produc-
XMSR�� ERH� SJ� XLI� ��QIQFIVW� �23<����� (YS\�� ERH� �
�� XLI�
23<��MWSJSVQ�MW�SRP]�TVIWIRX�MR�LMKLIV�QEQQEPW��ERH�RSX�
MR�VSHIRXW��-R�XLMW�WXYH]��[I�I\EQMRIH�XLI�VSPI�SJ�23<��MR�
human peripheral nerves and in in vitro models of PN.
Methods:�23<��QIXL]PEXMSR�WXEXYW��KIRI�ERH�TVSXIMR�I\-
pression were assessed in sural nerve biopsies from pa-
tients with PN. At the cellular level, human Schwann cell (SC) 
and neuronal cultures were exposed to high concentrations 
SJ�XLI�WEXYVEXIH�JEXX]�EGMH�TEPQMXEXI�XS�IZEPYEXI�23<��KIRI�
and protein expression, NOX-derived ROS generation, redox 
WIRWMXMZI�XVERWGVMTXMSR�JEGXSV�2*�)��VIPEXIH�JEGXSV����2VJ�
�
nuclear translocation, and caspase-3 dependent apoptosis. 
;I�EPWS�EWWIWWIH�XLI�23<��23<��MRXIVEGXMSR�F]�GS�MQQY-
noprecipitation.
Results:�)ZEPYEXMSR�SJ�WYVEP�RIVZI�FMSTWMIW�SJ�8�(�TEXMIRXW�
[MXL�42� VIZIEPIH�23<��TVSQSXIV�L]TSQIXL]PEXMSR� MR�TE-
tients with worse PN that was associated with increased 
23<�� KIRI� ERH� TVSXIMR� I\TVIWWMSR�� -R� ZMXVS�� SYV� VIWYPXW�
WLS[� XLEX� TEPQMXEXI� XVIEXQIRX� MRGVIEWIW�23<�� KIRI� I\-
pression in cultured neurons with increased ROS genera-
XMSR�EX�IEVP]�ERH�PEXI�XMQI�TSMRXW��2VJ��RYGPIEV�XVERWPSGEXMSR�
was initially increased by palmitate exposure, but overtime 
was sup- pressed by treatment. Translocation had no effect 
on dyslipidemia-induced injury determined by upregulated 
caspase 3 protein expression at early and late time points. 
Similar results were observed in SCs, with preliminary data 
TSMRXMRK�XS[EVH�E�TSXIRXMEP�23<��23<��MRXIVEGXMSR�JSP��PS[-
ing palmitate treatment.
Conclusions:�3YV�ƼRHMRKW�TVSZMHI�IZMHIRGI�SJ�E�TVIZMSYW-
P]�YRVIGSKRM^IH�VSPI�SJ�23<��EW�E�GVMX��MGEP�XEVKIX�JSV�H]W-
lipidemic oxidative stress that may injure PN-relevant cell 
types and contribute to the development of PN during met-
abolic stress.

OR.23 IMPACT OF CHOLESTEROL DYSREGULATION ON 
THE DEVELOPMENT OF PERIPHERAL NEUROPATHY
Ali Jaafar, Cynthia Planesse, Gilles Lambert,  
Olivier Meilhac, Steeve Bourane 
University of Reunion Island, Diabète - Athérothrombose - 
Thérapies Réunion Océan Indien (DéTROI), Réunion, France

Diabetes mellitus (DM) represents one of the most com-
mon chronic disorders worldwide, with epidemic levels 
EJJIGXMRK� EFSYX� ����	� SJ� XLI� LYQER� TSTYPEXMSR�� (1� GER�
damage the peripheral nervous system in various ways pre-

senting diverse disorders with differing anatomic features, 
clinical courses, and phenotypes. The most common pres-
entation is the symmetric distribution of sensory abnormal-
ities in the lower limbs, known as distal symmetric diabetic 
polyneuropathy (DPN). Despite the global prevalence, the 
pathophysiological mechanisms of DPN have not yet been 
fully elucidated. Although glucose metabolism has been 
the focus of research to under- stand the pathophysiology 
of this complication for decades, glycemic control shows 
a limited correlation with DPN. Accumulating data from 
WIZIVEP� PEVKI�WGEPI� XVMEPW�SJ�TEXMIRXW�[MXL�8]TI���(1�EPWS�
link dyslipidemia as a major independent risk factor for the 
development of diabetic neuropathy. Clinical evidence has 
shown that increased low-density lipoprotein (LDL) choles- 
terol and triglyceride (TG) levels associate with a faster 
progression to peripheral neuropathy in patients with DM. 
The nervous system is highly enriched in lipids and choles-
terol plays an important role as a structural and functional 
molecule important for the nerve health. In this work, we 
hypothesized that a dysregulation of cholesterol metabo-
lism could impact the development of peripheral neurop-
athy. In order to address this question, we characterized 
the behavioral phenotype of different mouse models of 
dysregulated cholesterol metabolism, using a number of 
sensory tests (Von Frey, Hargreaves, pinprick, brush test) 
and motor behavior (Rotarod) that may indicate peripheral 
HIƼGMXW��-R�TEVEPPIP��[I�YWIH�[IWXIVR�FPSX�ERH�MQQYRSLMWXS-
chemical analysis to analyze the expression of major lipo-
TVSXIMR�VIGITXSVW��0(06��PS[�HIRWMX]� PMTSTVSXIMR�VIGITXSV
��
:0(06� �ZIV]� PS[�HIRWMX]� PMTSTVSXIMR� VIGITXSV
� ERH� 064��
�PMTSTVSXIMR�VIGITXSV�VIPEX��IH�TVSXIMR��
�MR�XLI�WGMEXMG�RIVZI��
3YV�TVIPMQMREV]�FILEZMSVEP�EREP]WMW�HMH�RSX�WLS[�E�WMKRMƼ-
cant difference between hypercholesterolemic mice tested 
�0(06����
�ERH��%TS)������%TSPMTSTVSXIMR�)���
�GSQTEVIH�XS�
control mice. We show the expression of different recep-
XSVW��0(06��:0(06�ERH�064�� MR�XLI�EHYPX�WGMEXMG�RIVZI�� -R�
conclusion, this work shows that systemic increase of cho-
lesterol levels in knock-out mice does not seem to result 
in behavioral neuropathic symp- toms. It will be interesting 
for future studies to test HFD (High-Fat Diet) fed mice as a 
model of lipid dysregulation and evaluate the onset of neu-
ropathic symptoms.

OR.24 FOLLOW UP OF PERIPHERAL POLYNEUROPATHY 
SIGNS AND SYMPTOMS IN SEVERELY OBESE PATIENTS 
FOLLOWING BARIATRIC SURGERY
Helena Schmid1, Otto Nienov2,  
Fernanda Dapper Machado2, Rodrigo Menguer2,  
Luiz Alberto De Carli3
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1 (IT�1IHMGMRE�-RXIVRE��44++3��9*6+7��,'4%��7ERXE�'EWE��
Porto Alegre, Brazil
2 PPGGO, UFRGS, Santa Casa
3 CTO, Santa Casa de Proto Alegre

Objectives: Peripheral polyneuropathy (PPN) is a complica-
tion of Diabetes Mellitus (DM) and obesity. After bariatric 
surgery (BS), persistence and clinical manifestations (signs 
ERH�W]QT��XSQW
�SJ�442�EVI�RSX�[IPP�HIƼRIH��3YV�TYVTSWI�
is to report the follow up of patients with grade II and III 
SFIWMX]�JVSQ�XMQI�SJ�XLI�WYVKIV]�YRXMP���QSRXLW�EJXIV�&7�
Methods:�%�TVSWTIGXMZI��PSRKMXYHMREP�WXYH]��[MXL����TEXMIRXW�
[MXL�442�ERH�KVEHI�--�ERH�---�SFIWMX]�FIJSVI�&7�����[MXL�(1��
���[MXL�4VI(1�ERH����[MXLSYX�HMEFIXIW��2S(1

�[EW�TIV-
JSVQIH��442�[EW�HIƼRIH�EW�TSW��MXMZI�[LIR�1MGLMKER�2IY-
VSTEXL]�7GVIIR��MRK�-RWXVYQIRX��127-
�LEH�E�WGSVI�ƶ����SR�
physical exam and at least one symptom. Patients were 
also followed up with Neurop- athy Symptom Score (NSS) 
and Neuropathy Disability Score (NDS) measures. NDS was 
GSRWMHIVIH�TSWMXMZI�MJ�ƶ��TSMRXW�[IVI�KMZIR��*MKYVI���WLS[W�
E�ƽS[GLEVX�I\TPEMRMRK�XLI� MRGPYWMSR�ERH�I\GPYWMSR�GVMXIVME�
used.
Results: After BS, PPN signs and symp- toms ameliorate, 
without difference be- tween the groups in MNSI exam-
MREXMSR� �T!�����
�� 127-� UYIWXMSRREMVI� �T!�����
�� 277�
�T!�����
�ERH�2(7��T!�����
��442�TIVWMWXIRGI�HIGVIEWIH�
MR�EPP��(1��TVI(1�ERH�2S(1��T
Conclusions: n patients with PPN and obe- sity grade II and 
III, PPN presence as well as its signs and symptoms de-
GVIEWI���QSRXLW�EJXIV�&7�

Figure 1: Flowchart of the inclusions and exclusions of par-
ticipant’s who gave consent to the study.

OR.25 OMEGA-3 POLYUNSATURATED FATTY ACIDS 
IN THE TREATMENT OF DIABETIC PERIPHERAL 
NEUROPATHY: IS THE SOURCE IMPORTANT?
Mark Yorek
University of Iowa and Iowa City VA Healthcare System

-R����������	�SJ�XLI�9RMXIH�7XEXIW�TSTYPEXMSR�LEH�HMEFIXIW�
ERH�EFSYX���	�SJ�XLIWI�TEXMIRXW�[MPP�LEZI�HIZIPSTIH�HMEFIX-
ic peripheral neuropathy (DPN). The only treatment for DPN 
is glycemic control, which is less effective in subjects with 
X]TI���HMEFIXIW��8LYW��XLIVI�MW�E�GVMXMGEP�RIIH�SJ�E�XVIEXQIRX��
Our pre-clinical studies have demonstrated that treating di-
abetic rodents with ome- ga-3 polyunsaturated fatty acids 
�49*%
�HIVMZIH�JVSQ�QIRLEHIR��ƼWL
�SMP�MRMXMEXIW�RIVZI�HEQ-
age repair and reverses DPN. Eicosapentaenoic acid (EPA) 
and docosahexaenoic acid (DHA) are the predominate ome-
KE���49*%�JSYRH�MR�ƼWL�SMP�ERH�EVI�XLI�TVIGYVWSVW�SJ�)�ERH�(�
WIVMIW�VIWSPZMRW��VIWTIGXMZIP]��[LMGL�LEZI�ERXM�MRƽEQQEXSV]�
and neuroprotective properties. We have shown that these 
metabolites alone elicit repair of nerve damage caused by 
diabetes when administered endogenously. As we initiate 
plans to advance omega-3 PUFA to a clinical trial for DPN 
there remains several questions to be addressed. One poor-
ly explored question has been what is the best source or 
composition of omega-3 PUFAs that will provide the most 
favorable and safe out- come? We have shown that treating 
X]TI���HMEFIXMG�VEXW�[MXL�ƼWL�SMP�XLEX�EGLMIZIH�ER�SQIKE���
PUFA concentration in serum that was obtained in human 
WYFNIGXW� XVIEXIH�[MXL���K�SJ�ƼWL�SMP��HE]� MW�ER�IƾGEGMSYW�
XVIEXQIRX� JSV�(42��,S[IZIV�� MW�ƼWL�SMP� XLI�FIWX�WSYVGI�SJ�
omega-3 PUFA for the treatment of DPN or are the ethyl es-
XIV�HIVMZEXMZIW�SJ�)4%�ERH�SV�(,%�QSVI�IƾGEGMSYW#�)XL]P�
esters of EPA (Vascepa®) or the combination of EPA and 
DHA (Lovaza®) are pharmaceutical compounds and repre-
WIRX�E�LMKLP]�TYVMƼIH�ERH�GSRGIRXVEXIH�WSYVGI�SJ�)4%�ERH�
DHA. Besides these pharmaceutical compounds are there 
SXLIV�ƈLIEPXL]Ɖ�EPXIVREXMZIW�XS�ƼWL�SMP#�'SQQIVGMEP��P]�EZEMPE-
ble algae’s that primarily produce EPA or DHA or a combina-
tion of EPA and DHA may be a more environmental friendly 
and safe source of omega-3 PUFA. Studies have shown that 
EPA and DHA and their metabolites have different molecular 
targets. Since the etiology of DPN is complex having both 
vascular and neural pathological pathways it is likely that 
a combination of EPA and DHA as found in Lovaza® or in 
algae’s that produce an equivalent amount of EPA and DHA 
will be needed for an effective treatment of DPN. Our past 
WXYHMIW�[MXL�ƼWL�SMP�ERH�XLIMV�QI��XEFSPMXIW�JSV�XLI�XVIEXQIRX�
of DPN and the potential use of these alternative sources of 
omega-3 PUFA will be discussed.
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08:30 – 09:45 
ORAL SESSION 6: Central Mechanisms�
'LEMVW��S. Tesfaye���9/, F. Picconi���-XEP]

OR.26 ALTERATIONS IN THE FUNCTIONAL BRAIN 
NETWOK IN TYPE 1 DIABETES
Suganthiya S. Croosu1,2,3, Johan Røikjer2,4,  
Carsten D. Mørch5, Niels Ejskjaer2,3, Jens B. Frøkjær1,3, 
Tine M. Hansen1,3

1 Dept. of Radiology,
2 Dept. of Endocrinology, Steno Diabetes Center North Den-
mark,
3 Dept. of Clinical Medicine, Aalborg University Hospital & 
Aalborg University, Aalborg, Denmark 
4 Dept. of Health Science and Technology, Aalborg Universi-
ty Hospital & Aalborg University, Aalborg, Denmark
5 Dept. of Health Science and Technology, Aalborg Univer-
sity, Aalborg, Denmar

Objectives: Diabetes has been suggested to alter the brain 
default mode network (DMN), which is activated at rest. The 
network is linked to cognitive function and has also been 
WYKKIWXIH�XS�FI�MRƽYIRGIH�F]�TEMR��,S[IZIV��MX�MW�YRGIVXEMR�
whether the potential reorganization of DMN is attributed 
to diabetes per se or the complications coexisting with 
diabetes including peripheral neuropathy and neuropathic 
pain. This study aimed to investigate the DMN in adults with 
X]TI���HMEFIXIW�QIPPMXYW��8�(1
�[MXL�ERH�[MXLSYX�TIVMTLIVEP�
neuropathy and neuropathic pain.
Methods: The study is a part of a larger project MEDON 
(Methods of Early Detection of diabetic peripheral Neurop-
athy). These preliminary results are based on resting-state 
JYRGXMSREP�16-�TIV�� JSVQIH�SR����8�(1�ERH�RIYVSTEXLMG�
TEMR��QIER�EKI������r�����]IEVW�����JIQEPIW
�����[MXL�8�(1�
ERH�RIYVSTEXL]��QIER�EKI������r�����]IEVW����JIQEPIW
�����
WYFNIGXW�[MXL�8�(1��QIER�EKI������r����]IEVW����JIQEPIW
��
ERH����LIEPXL]�GSRXVSPW��QIER�EKI������r�����]IEVW�����JI-
males). Seed-to- voxel analyses were performed for four 
(12� WIIHW��1IHMEP� TVIJVSRXEP� GSVXI\�� TSWXIVMSV� GMRKYPEXI�
cortex and right/left lateral parietal cortex. The strength of 
DMN connectivity (mean z-score) was calculated using the 
mean of seed-to-seed correlation between all four seeds.
Results: Increased connectivity between left lateral pari-
IXEP� �(12�WIIH
� ERH� VMKLX� STIVGYPYQ� �T!�����
� ERH� HI-
creased connectivity between left lateral parietal (DMN 
seed) and interior frontal cortex/precentral cortex/middle 
JVSRXEP�GSVXI\��T�!������
�[IVI�SFWIVZIH�MR�8�(1�[MXL�RIY��
ropathy compared to controls. The overall connectivity of 
(12�[EW�WXVSRKIV�MR�8�(1�KVSYT��QIERr7(�������r�����
�

GSQTEVIH�XS�GSRXVSPW�������r�����
���&SRJIVVSRM��T�!�����
��
However, the values for the strength of DMN connectivity 
MR�XLI�KVSYT�[MXL�8�(1�ERH�TEMR�RIYVSTEXL]�������r�����
�
ERH�MR�XLI�KVSYT�[MXL�8�(1�ERH�RIYVSTEXL]�������r�����
�
were intermediate between the other two groups.
Conclusions:� 8LIWI� TVIPMQMREV]� HEXE� GSRƼVQIH� XLI� EP-
XIVIH�(12�GSRRIGXMZMX]�MR�MRHMZMHYEPW�[MXL�8�(1��%PXIVIH�
connectivity was especially found in the left and right lat-
IVEP�TEVMIXEP�MR�8�(1�[MXL�RIYVSTEXL]�GSQTEVIH�XS�GSR-
trols with increased connectivity to operculum, which is 
involved in higher-order processing for somatosensory 
perception and decreased connectivity to frontal regions 
involved in cognition. The strength of DMN connectivi-
X]�[EW�WXVSRKIV�MR�XLSWI�8�(1�[MXLSYX�RIYVSTEXL]�ERH�
pain, which could suggest DMN functioning as a cog-
RMXMZI� GSQTIRWEXS�� V]� W]WXIQ�� EPWS� GSRƼVQIH�F]�SXLIV�
studies. However, this is still urged to be investigated.

OR.27 DEEP LEARNING TREATMENT RESPONSE 
CLASSIFICATION OF DIABETIC PAINFUL NEUROPATH
K. Teh1, S. Tesfaye3, D. Selvarajah2

1 Department of Infection, Immunity and Cardiovascular 
Disease, University of Sheffield, Sheffield, UK
2 Department of Human Metabolism, University of Shef-
field, Sheffield, UK
3 Diabetes Research Department, Sheffield Teaching Hos-
pitals NHS Foundation Trust, Sheffield, UK

Objectives: Disabling pain in the lower and upper limbs affe 
cts a quarter of all patients with diabetic peripheral neurop-
athy (DPN). This results in considerable disability and suf-
fering and pharmacotherapy is often used for symptomatic 
VIPMIJ��,S[IZIV��SRP]�E�XLMVH�SJ�TEXMIRXW�EGLMIZI�E���	�VIHYG-
tion in pain intensity. We recently demonstrated how func-
tional magnetic resonance (MR) imaging can be used to as-
sess and stratify patients with painful DPN. This supports 
the idea of using neuroimaging as a mechanism-based 
technique to individualise therapy for pa- tients with pain-
ful DPN. The aim of this study was to develop and validate 
different machine learning algorithms to predict treatment 
response in patients with painful DPN.
Methods: Twenty-three consecutive patients who received 
intravenous lidocaine treatment for painful DPN were as-
WIWWIH��%PP�WYFNIGXW��VIWTSRHIVW�R!���ERH�RSR�VIWTSRHIVW�
R!��
� YRHIV[IRX� HIXEMPIH� GPMRMGEP� ERH� RIYVSTL]WMSPSKMGEP�
assessments including quantitative sensory testing us- ing 
the German Network on Neuropathic Pain (DFNS) protocol 
XS�TLIRSX]TI�XLIMV�TEMR�WIRWSV]�TVSƼPI��7YFNIGXW�EPWS�YRHIV-
went resting state brain magnetic resonance (MR) imaging. 
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After pre-processing we performed a group concatenated 
-'%� WIX� XS� ��� GSQTSRIRXW� ERH� SFXEMRIH� WYFNIGX� WTIGMJ-
ic spatial maps. From these we automatically choose 7 
LMKLP]�GSVVIPEXIH��T ����
�-'%�GSQTSRIRXW�JVSQ�[IPP�ORS[�
resting state functional connectivity networks. A 3D CNN 
�GSR�� ZSPYXMSREP� RIYVEP� RIX[SVO
� GPEWWMƼGEXMSR� JVEQI[SVO�
[EW�XVEMRIH�YWMRK�E�:++�2IX�FEWIH�EVGLM��XIGXYVI�[MXL�����
ITSGL�ERH�E�PIEVRMRK�VEXI�SJ��������8LMW�HIIT�PIEVRMRK�EV-
GLMXIGXYVI�[EW�YWIH�XS�GSQTEVI�QSHIPW�YWMRK���
���LMKLP]�
GSVVIPEXIH�-'%�RIX[SVOW��
�%PP����-'%�RIX[SVOW�KIRIVEXIH�
Results:�8LI�QIER�EKI�ERH�HYVEXMSR�SJ�TEMR�[IVI������ERH�
����]IEVW�VIWTIGXMZIP]��%PWS�QIER�2877���WGSVIW�JSV�EPP�TE-
XMIRXW�[IVI��������8LI�HIIT� PIEVRMRK� XVIEXQIRX� VIWTSRWI�
GPEWWMƼGEXMSR�QSHIP�YWMRK���-'%�WTEXMEP�QETW�LEW�E�QIER�
%963'�SJ������ERH�ER�EGGYVEG]�WGSVI�SJ�������,S[IZIV��
[MXL�XLI�I\XVE�MRJSVQEXMSR�SJ�EPP����-'%�QETW�XLI�QIER�%9-
63'�MRGVIEWIH�XS������[MXL�ER�EGGYVEG]�WGSVI�SJ�����
Conclusion: Our results show that we can predict treatment 
response to a high AUROC and accuracy rate. We have also 
shown that additional information can be extracted with ex-
tra ICA spatial components as an input to our deep learning 
QSHIP��8S�SYV�ORS[PIHKI�XLMW�MW�XLI�ƼVWX�WXYH]�YXMPMWMRK�HIIT�
learning methods to classify treatment response in pain-
ful DPN. Our dataset cohort is small by machine learning 
WXERHEVHW�ERH�JYXYVI�[SVOW�[SYPH�FIRIƼX�MJ�I\TERHIH�XS�E�
larger cohort.

OR.28 CLASSIFYING SENSORY PHENOTYPES IN 
PAINFUL DPN: MULTIMODAL MAGNETIC RESONANCE 
IMAGING AND A MACHINE LEARNING APPROACH
D. Selvarajah1, K. Teh2, I.D. Wilkinson2,  
F. Heiberg-Gibbons1, M. Awadh1, A. Kelsall3, S. Pallai3,  
G. Sloan3, S. Tesfaye3

1 Department of Human Metabolism, University of Sheffield, 
Sheffield, UK
2 Department of Infection, Immunity and Cardiovascular 
Disease, University of Sheffield, Sheffield
3 Diabetes Research Department, Sheffield Teaching 
Hospitals NHS Foundation Trust, Sheffield, UK

Objectives: A common distressing complication of diabe-
tes that is discordant with the degree of peripheral nerve 
pathology is painful diabetic neuropathy (DN). Very little is 
known about the cerebral processes involved in pain pro-
cessing in painful DN. Here we investigated resting-state 
brain connectivity associated with prolonged pain in DN.
Methods:� ���� WYFNIGXW� ERH� ��� QEXGLIH� GSRXVSPW� [IVI�
compared with regard to both behavioural measures of 
pain perception and resting-resting state functional Mag-

netic Resonance Imaging. The resting-state fMRI brain con-
RIGXMZMX]�[EW�MRZIWXMKEXIH�YWMRK����WIIH�VIKMSRW�PSGEXIH�MR�
car- dinal pain processing brain regions. Resting-state fMRI 
analysis was performed using the NITRC Functional Con-
RIGXMZMX]��'322
�8SSPFS\�ERH�741���[IPGSQI�8VYWX�'IRXVI�
JSV�2IYVSMQEKMRK�0SRHSR��9/
�MR�1EXPEF�����E��XLI�1EXL-
Works, Natick, MA, USA). Functional connectivity matri- ces 
between the pre-specified seeds were calculated and the 
HV versus painful DN phenotype interaction examined.
Results: Relative to controls, painful DPN patients dis-
played increased brain connectivity pre- dominately for the 
supplementary motor areas and the primary sensorimotor 
GSVXI\� �F!������ 8���
!����� T�*(6!�����
�� 7MQMPEV� VIWYPXW�
were found when painful DPN subjects were compared 
[MXL�XLSWI�[MXL�RS�(42��F!������8���
!������T�*(6!�����
��
Conversely, we observed an increase in brain connectivity 
between the primary somatosensory cortex and cingulate 
GSVXI\��F!������8����
!������T�*(6!�����
��TVIJVSRXEP�GSV-
XI\�ERH�EQ]KHEPE��F!��������8����
!�������T�*(6!����
�FI-
tween painful and painless DPN patients.
Conclusion: Our study provides experimental evidence of 
increased connectivity between fron- tal midline regions 
that are implicated in affective pain processing and bilateral 
sensorimotor regions in painful DPN patients..

OR.29 INCREASED FUNCTIONAL CONNECTIVITY OF 
THE THALAMUS TO THE PRIMARY SOMATOSENSORY 
CORTEX AND INSULAR CORTEX FOLLOWING 
TREATMENT WITHDRAWAL: A POTENTIAL BIOMARKER 
OF PAINFUL-DPN
Sloan G.1, Selvarajah D.1,2, Teh K.3, Wilkinson, I.D.2, 
Tesfaye S.1

1 Diabetes Research Unit, Royal Hallamshire Hospital, Shef-
field Teaching Hospitals NHS Foundation Trust, Glossop 
6SEH��7LIJJMIPH�7����.*��9/
2 Department of Oncology and Human Metabolism, Univer-
sity of Sheffield, Sheffield UK
3 Academic Unit of Radiology, University of Sheffield, Shef-
field, UK

Objectives: Altered functional connectivity has been identi-
ƼIH�MR�OI]�FVEMR�VIKMSRW�MRZSPZIH�MR�WSQEXSWIRWSV]�TIVGIT-
tion in patients with painful diabetic peripheral neuropathy 
(painful-DPN), using resting state functional-magnetic res-
onance imaging (fMRI). However, these studies have not 
looked at the impact of neuropathic pain treatments. A great-
er understanding of treatment upon these pain processing 
areas might lead to greater understanding of the mecha-
nisms of these pharmacotherapeutic agents and also devel-
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opment of new treatments that target these brain regions.
Methods:�%� XSXEP����TEVXMGMTERXW� �%KI�������r������,F%�G�
�����r������QQSP�QSP�����X]TI���HME��FIXIW����X]TI���HMEFI-
XIW�ERH���13(=����	�JIQEPI
�IRVSPPIH�MR�XLI�348-32�(1�
GPMRMGEP�XVMEP��-7��6'82��������
�YRHIV[IRX�RIYVSMQEKMRK��
All participants had clinical and neurological assess- ments, 
MRGPYHMRK�XLI�QSHMƼIH�8SVSRXS�'PMRMGEP�2IYVSTEXL]�7GSVI��
(SPIYV�2IYVSTEXLMUYI� �� ERH�2IYVSTEXLMG� 4EMR� 7]QTXSQ�
Inventory. Participants underwent fMRI imaging using 3T 
(Achieva, Phillips Healthcare) when the participants were 
on maximum tolerated medication (Treatment Scan) and 
one week after washout of these medications (Washout 
Scan). The data was analysed using Conn Functional Con-
nectivity Toolbox in SPM.
Results:�8LIVI�[EW�E�WMKRMƼGERX�MRGVIEWI�MR�4EMR�2YQIVMG�
6EXMRK�7GEPI��267
�JVSQ�8VIEXQIRX�7GER������r����
�XS�XLI�
;EWLSYX�7GER������r������T!�����
��8LIVI�[EW�E�WMKRMƼGERX-
ly greater func- tional connectivity between the Primary So-
QEXSWIRWSV]�'SVXI\��7�
�ERH�XLI�8LEPEQYW��ERH�XLI�-RWYPEV�
'SVXI\�ERH�8LEPEQYW��T�JEPWI�HMWGSZIV]�VEXI�?*(6A�!������
�
during the Treatment Scan compared with the Washout 
7GER��1SVISZIV�� XLIVI� [EW� E� WMKRMƼGERX� HMJJIVIRGI� MR� XLI�
GLERKI�FIX[IIR�WGERW�MR�7����8LEPEQMG�JYRGXMSREP�GSRRIG-
XMZMX]� MR� TEVXMGMTERXW�[MXL� 7IZIVI�4EMR� �267ƶ�� EX� FEWIPMRI��
%KI�� ����� r� ������ ��	�*IQEPI�� ������� r� �����
� GSQTEVIH�
XS� TEVXMGMTERXW� [MXL� 1SHIVEXI�4EMR� �267� Ƶ��� %KI�� ����� r�
�������	�*IQEPI�� �������r��������T!�����
��8LI�GLERKI� MR�
7��8LEPEQMG�GSRRIGXMZMX]�EPWS�GSVVIPEXIH�[MXL�E�RYQFIV�SJ�
ZEVMEFPIW�MRGPYHMRK�FEWIPMRI�TEMR��V��������T!�����
��247-��V�
��������T!�����
�ERH�XLI�HMJJIVIRGI�MR�267�EX�XLI�8VIEXQIRX�
7GER�ERH�&EWIPMRI�TEMR��V���������T!�����
�
Conclusion:�8LMW�MW�XLI�ƼVWX�WXYH]�XS�PSSO�EX�XLI�MQTEGX�SJ�
neuropathic pain medication with- drawal on functional 
connectivity of pain matrix brain regions. On neuropathic 
TEMR�QIHMGEXMSR�[MXLHVE[EP�XLIVI�MW�ER�MRGVIEWI�7��Ɓ�8LEP-
EQYW�ERH� -RWYPEV�'SVXI\�Ɓ�8LEPEQYW� JYRGXMSREP�GSRRIG��
XMZMX]��1SVISZIV�� XLI� GLERKI� MR�7��Ɓ�8LEPEQYW� JYRGXMSREP�
connectivity from the Treatment Scan to Withdrawal Scan 
differentiated participants with high and low baseline neu-
ropathic pain and correlated with baseline pain. This study 
further demonstrates that the thalamus is a key area for 
the central mechanisms of painful-DPN and its functional 
GSRRIGXMZMX]�XS�XLI�7��ERH�-RWYPEV�'SVXI\�LEW�XLI�TSXIRXMEP�
to act as a biomarker of painful-DPN.

OR.30 THALAMIC H1-MRS METABOLITE PARAMETERS 
ARE RELATED TO MOOD DISORDERS
Marni Greig1, Gordon Sloan1, Sharon Caunt1, Pallai Shillo2, 
Dindesh Selvarajah3, Iian D. Wilkinson4, Solomon Tesfaye1

1 Diabetes Research Unit, Royal Hallamshire Hospital, Shef-
field Teaching Hospitals NHS Foundation Trust, Glossop 
6SEH��7LIJJMIPH�7����.*��9/
2 Department of Diabetes, Chesterfield Royal Hospital, 
Chesterfield UK
3 Department of Oncology and Human Metabolism, Univer-
sity of Sheffield, Sheffield UK
4 Academic Unit of Radiology, University of Sheffield, Shef-
field, UK

Background: Our group has previously demonstrated in-
creased relative blood volume and pre- served HMRS neu-
ronal metabolite ratios in the thalamus of subjects with 
painful diabetic pe- ripheral neuropathy (P-DPN). We hy-
pothesised that perfusion measures and neuronal function 
measured by metabolite ratios may be related. Additionally, 
as brain metabolite ratios may also be affected by mood 
disorders, common in P-DPN, there is a need to investigate 
MJ�XLIVI�EVI�WMKRMƼGERX�GSVVIPEXMSRW�
Methods:����X]TI���HMEFIXIW��8�(
�WYFNIGXW�����4�(42�����
(42�����8�(�[MXLSYX�RIYVSTEXL]��(1�22
�ERH���RSR�HM-
abetic healthy volunteers (HV) took part in the study. 
�,167� I\EQMRE�� XMSR� [EW� TIVJSVQIH� EX� �8� �-RKIRME��
Philips, Netherlands). Single voxel spectra were obtained 
JVSQ� E� ����GQ�� ���\��\��QQ
� GYFMG� ZSPYQI� SJ� MRXIV-
IWX� [MXLMR� XLI� PIJX� XLEPEQYW�� 8)!���QW�� 86!����QW��
27%!����YWMRK�TSMRX� VIWSPZIH� �46)77
� XIGLRMUYI��*MXXIH�
metabolite area ratios were calculated for choline (Cho) at 
���TTQ��'VIEXMRI� �'V
�EX����TTQ��ERH�2�%GIX]P�%WTEVXEXI�
�2%%
�EX�����TTQ��16�(7'�MQEKIW�[IVI�SFXEMRIH�EX��8�
YWMRK�E�8���[IMKLXIH�XIGLRMUYI��86��8)!�������QW�����
dynamics) to assess the passage of a bolus of intravenous 
gadolinium-che- late through the left thalamic vascular 
bed. ANOVA was performed to compare the group means 
JSV��,167�QIXEFSPMXI�VEXMSW��4IEVWSRƅW�V�GSVVIPEXMSRW�[IVI�
TIVJSVQIH�FIX[IIR�TIVJYWMSR�TE��VEQIXIVW��VIKMSREP�FPSSH�
ZSPYQI��6&:
��VIKMSREP�FPSSH�ƽS[��6&*
��QIER�XVERWMX�XMQI�
�188
��XMQI�XS�TIEO��884
�GSRGIRXVEXMSR��ERH��,167�QI-
XEFSPMXI�VEXMSW���,167�QIXEFSPMXI�VEXMSW�[IVI�GSV��VIPEXIH�
using Pearson’s R(R) with baseline characteristics and 
scores on validated question- naires measuring symptoms 
of mood disorders.
Results:� 8LIVI� [EW� WMKRMƼGERX� RIKEXMZI� GSVVIPEXMSR� FI-
tween NAA/Cr (measure of neuronal function) and meas-
YVIW�SJ�HITVIWWMSR��,SWTMXEP�ER\MIX]�ERH�HITVIWWMSR�WGEPI�
�,%(7
��6!��������T!���
��&IGOW�HITVIWWMSR�MRZIRXSV]��&(-
�
6!��������T!����
��ERH�ER\MIX]��7XEXI�8VEMX�%R\MIX]�MR��ZIR-
XSV]��7XEXI��78%-�7
�6!�������T!����
��78%-��8VEMX��8
�6!������
�T!���
�ERH�&ILEZMSYVEP� -RLMFMXMSR� �&-7
�6!� ������ �T!���
��
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8LIVI�[IVI�RS�WMKRMƼGERX�GSVVIPEXMSRW�FIX[IIR�TIVJYWMSR�
measures and metabolite ratios. There was no difference 
in metabolite ratios between the groups.
Conclusions:� 8LMW� MW� XLI� ƼVWX� WXYH]� XS� ƼRH� XLEPEQMG�
�,167� QIXEFSPMXI� VEXMSW� EVI� GSVVIPEXIH� [MXL� W]QT-
toms of mood disorders and measures of neuropathy 
MR�WYFNIGXW�[MXL�8�(��-X�MW�PMOIP]�XLEX�XLI�LMKL�TVIZEPIRGI�
SJ�QSSH�HMWSVHIVW�MR�4�(42�ERH�(42�LEZI�WMKRMƼGERXP]�
GSRJSYRHIH�TVIZM��SYW��,167�WXYHMIW�ERH�QE]�I\TPEMR�
GSRƽMGXMRK� VITSVXW� MR� XLI� PMXIVEXYVI�� 8LI� PMRO� FIX[IIR�
neu- ropathy and mood disorders needs further explora-
tion to understand whether depression and neuropathy 
may arise from a common neurobiological pathway.

10:45 – 11:45 
ORAL SESSION 7: Case Reports and 
Observation Studies�
'LEMVW��+��.��&ʯRLΤJ���+IVQER]��V. Spallone���-XEP]

OR.31 SEVERE ATYPICAL AMYOTROPHY 
(RADICULOPLEXUS NEUROPATHY) IN A PATIENT WITH 
NEWLY DIAGNOSED TYPE 2 DIABETES AND COVID-19 
INFECTION – A CASE REPORT
Anna Korei, Magdolna Békeffy, Edit Román, Ildikó 
Istenes, Zsuzsanna Putz, Noémi Hajdú, Dóra Tordai, 
Orsolya Vági, Péter Kempler
Department of Internal Medicine and Oncology, Semmel-
weis University

Diabetic amyotrophy is a rare neurological complication of 
diabetes. Viral infections may cause radiculopathies and 
'3:-(���� LEW� EPVIEH]� FIIR� TSWXYPEXIH� FIMRK� EWWSGMEXIH�
with a variety of neurological disorders.

8LI����]IEV�SPH�QEPI��&1-�������OK�Q�
�[EW�EHQMXXIH�XS�
LSWTMXEP�HYI�XS�FPSSH�KPYGSWI�ZEPYIW�EFSZI����QQSP�P�ERH�
RI[P]�SRWIX� HMEFIXIW�� %W� LMW� '3:-(���� ERXMKIR� XIWX�[EW�
TSWMXMZI��LI�[EW�VIJIVVIH�XS�XLI�'3:-(����GEVI�YRMX��&]�EH-
mission, he had experienced a severe, increasing pain in the 
hip, thighs and buttocks for 3 weeks. Interestingly, he had 
a more pronounced pain in the shoulders and upper arms 
and it was accompanied by severe muscle weakness of the 
YTTIV�I\XVIQMXMIW��,I�EPWS�I\TIVMIRGIH�E����OK�[IMKLX�PSWW�
during the last month.

During his stay in hospital, he developed COVID-pneu-
monia. Hence he was treated with vitamin D3, LMWH, dex-
EQIXLEWSRI�ERH�VIQHIWMZMV��,MW�,F%�G�[EW�����	�ERH�[I�
initiated. multiple daily insulin injections.

On neuropathy examination, by using the Neurometer 
(Neurotron Inc.), hypaesthesia of all sen- sory nerve fibre 

types was established. The tuning fork showed slightly im-
paired vibration per- ception on the two upper and the right 
lower limb. The protective sensation assessed by mono- fil-
ament was preserved. Only a mildly elevated warm thermal 
perception threshold of the left upper limb was detected 
[LIR� WQEPP�JMFVI� RIYVSTEXL]� [EW� IZEPYEXIH� F]� 5�7IRWI�
(Medoc Ltd.). No cardiovascular autonomic neuropathy 
could be established.

In respect of the treatment of his neuropathy, both 
pathogenetically (alpha-lipoic acid and benfo- tiamine) and 
symptomatic treatment options (pregabaline+duloxetine) 
were implemented.
Conclusion: Based on the clinical scenario and results of 
the neuropathy tests, the patient suf- fered from severe 
symmetrical radiculoplexus neuropathy with upper extrem-
ity predominance being uncommon for patients with dia-
FIXIW��'3:-(����MRJIGXMSR�MR�HMEFIXIW�QIPPMXYW�QE]�GEYWI�E�
more severe and atypical presentation of amyotrophy with 
a combined involvement of the cervical and lumbosacral 
plexus.

OR.32 PERIPHERAL NEUROPATHY AND COVID-1
Tamar Maghradze, Elena Shelestova, Ramaz Kurashvili
National Center for Diabetes Research, Tbilisi, Georgia

Objectives: Diabetic peripheral neuropathy (DPN) is one of 
the major chronic complications of diabetes and leading 
LMKL�VMWO�JEGXSV�SJ�JSSX�YPGIVW�EQTYXEXMSRW��%FSYX������	�
of diabetic patients will eventually develop DPN. Causes of 
diabetic neuropathy are multifactorial, including poor diabe-
tes control, diabetes duration, metabolic/vascular factors, 
ect.

'3:-(���� ME� %� LMKLP]� GSRXEKMSYW� VIWTMVEXSV]� HMWIEWI�
GEYWIH�F]�XLI�7%67�'S:���ZMVYW��7%67��'S:���MW�XLSYKLX�
to spread from person to person through droplets released 
when an infected person coughs, sneezes, or talks. The 
QSWX�GSQQSR�WMKRW�ERH�W]QTXSQW�SJ�'3:-(����EVI�JIZIV��
cough, and trouble breathing. Fatigue, muscle pain, chills, 
headache, sore throat, runny nose, nausea or vomiting, diar-
rhea, and a loss of taste or smell may also occur.

Nerve pain and skeletal muscle injury, Guillain-Barré 
syndrome, cranial polyneuritis, neuromus- cular junction 
disorders, neuro-ophthalmological disorders, neurosenso-
ry hearing loss, and dysautonomia have been reported as 
427�QERMJIWXEXMSRW�MR�TEXMIRXW�[MXL�'3:-(���

3YV�EMQ�[EW�XS�WII�LS[�GSZMH����GSVVIPEXI�[MXL�TIVMTL-
IVEP�RIYVSTEXL]� MR�+ISVKMER�TEXMIRXW�[MXL�X]TI���HMEFIXIW�
QIPPMXYW��8�(1
�
Methods: Patients supervised and treated at our Center 
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[IVI�WIPIGXIH�����8�(1�TEXMIRXW����QEPIW�ERH���JIQEPIW
�
[MXL� TVIZMSYWP]� HMEKRSWIH� 8�(1� ERH� 1IHMYQ� WIZIVMX]�
'3:-(���� XLIMV�QIER�EKI�[EW���r��]IEVW�� XLIMV�HMEFIXIW�
HYVEXMSR�ZEVMIH�JVSQ���XS���]IEVW��,F%�G�MR�[EW����r���	��
All neurological tests and examination with Sudoscan (a 
RSRƁMRZEWMZI� QIXLSH� JSV� XLI� EWWIWWQIRX� SJ� XLI� WQEPP�
ƼFIV�JYRGXMSR��-QTIXS�1IHMGEP��*VERGI
�[IVI�TIVJSVQIH�MR�
EPP�TEXMIRXW��VIWYPXW�SJ�EPP�RIYVSPSKMGEP�XIWXW��QSRSƼPEQIRX�
test, tip-term/temperature test, vibration test) were posi-
XMZI����SYX�SJ����TEXMIRXW��7YHSWGER�I\EQMREXMSR�VIZIEPIH�
TVIWIRGI�SJ�WQEPP�ƼFIV�RIYVST��EXL]�MR�XLIWI�TEXMIRXW��4E-
tients had the following symptoms after transmission of 
XLI�'3:-(�MRJIGXMSR��TEMR��RYQFRIWW��ERH�[IEORIWW�MR�XLI�
lower extremities.
Results: Patients who had diabetes mellitus (did not have 
diabetic neuropathy) developed symptoms of peripheral 
RIYVSTEXL]�EJXIV�'SZMH����XVERWJIV�
Conclusions:�8LMW�WXYH]�WLS[W�XLEX�'3:-(����QE]�HI-
velop peripheral neuropathy in diabetic patients who did 
not have diabetic peripheral neuropathy prior to Covid 
infection. Observations will continue.

OR.33 INFLUENCE OF DIABETIC POLYNEUROPATHY ON 
THE SEVERITY OF SARS-COV-2 INFECTIO
Claudia Sivu¹,², Andra-Elena Nica¹,², Ana Maria Militaru²,
Carmen Gabriela Dobjanschi¹,², Emilia Rusu¹,²,  
Gabriela Radulian¹
1 Carol Davila University of Medicine & Pharmacy, Romania
2 Nicolae Malaxa Clinical Hospital, Romania

Objectives:�8LI������'SVSREZMVYW�TERHIQMG��GEYWIH�F]�E�
RI[�X]TI�SJ�GSVSREZMVYW��7%67��'S:��
��LEW�GPEMQIH�QSVI�
XLER������QMPPMSR�PMZIW�[SVPH[MHI�WS�JEV��(EXE�JVSQ�WIZIVEP�
countries have shown that mortality and morbidity are high-
er among people with chronic disease, includ- ing diabetes. 
The aim of this study is to observe whether the presence 
SJ�TSP]RIYVSTEXL]�LEH�ER�MQTEGX�SR�XLI�JSVQ�SJ�'3:-(����
disease, or on the outcome of the patients.
Methods:�;I�IZEPYEXIH����TEXMIRXW�[MXL�X]TI���ERH�X]TI���
diabetes mellitus, hospitalized at the Nicolae Malaxa Clini-
GEP�,SWTMXEP�MR�&YGLEVIWX��[MXL�7%67�'S:���MRJIGXMSR��7XE-
tistical data were analysed using IBM SPSS.
Results:� 3YX� SJ� 2!��� TEXMIRXW� [MXL� HMEFIXIW�� ��� �����	
�
[IVI� [SQIR� ERH� ��� �����	
� QIR�� [MXL� E� QIER� EKI� SJ�
������r�������]IEVW��������	
�TEXMIRXW�LEH�X]TI���HMEFIXIW�
�8�(1
�ERH���������	
�X]TI���HMEFIXIW��8�(1
��3J�XLI�XS-
XEP����� �����	
�LEH�E�HMEKRSWMW�SJ�TIVMTLIVEP�HMEFIXMG�TSP-
yneuropathy. The mean duration of DM in patients with 
TSP]RIYVSTEXL]�[EW��������'-���	�����������
�]IEVW��8LI�

mean glycated haemoglobin values in patients with poly-
RIYVSTEXL]�[IVI������r������	��8LIVI�[IVI�RS�WXEXMWXMGEPP]�
WMKRMƼGERX�HMJJIVIRGIW�MR�XLI�KIRHIV�HMWXVMFYXMSR�SJ�TSP]RIY-
VSTEXL]�� %QSRK� TEXMIRXW� [MXL� TSP]RIYVSTEXL]�� �� �����	
�
LEH�E�QMPH�JSVQ�SJ�7%67�'S:���MRJIGXMSR����������	
�LEH�
E�QSHIVEXI� JSVQ�ERH��� ������	
�LEH�E�WIZIVI� JSVQ��T� �
�����
�� 8LI� EZIVEKI� PIRKXL� SJ� LSWTMXEPM^EXMSR� SJ� TEXMIRXW�
[MXL�TSP]RIYVSTEXL]�[EW�������r�������HE]W��GSQ��TEVIH�
[MXL�XLSWI�[MXLSYX�TSP]RIYVSTEXL]�SJ�������r������HE]W��T�
 �����
�� %QSRK� XLI� TEXMIRXW�[MXL� TSP]RIYVSTEXL]�� ����	�
�2!�
�TVIWIRXIH�ERSWQME��VIWTIGXMZIP]��	�H]WKIYWME��GSQ-
TEVIH�XS�TEXMIRXW�[MXLSYX�TSP]RIYVSTEXL]�����	��VIWTIGXMZI-
P]����	��8LIVI�[IVI�RS�WXEXMWXMGEPP]�WMKRMƼGERX�HMJJIVIRGIW�
between patients with polyneuropathy and those without, 
MR�XIVQW�SJ�XLI�IEVP]�QERM��JIWXEXMSRW�SJ�7%67�'S:���MRJIG-
XMSR�ERSWQME��H]WKIYWME��T!�������T!�����
�
Conclusion: No correlation was found between the pres-
ence of peripheral diabetic polyneu- ropathy and the se-
ZIVMX]�SJ�XLI�JSVQ�SJ�7%67�'S:���MRJIGXMSR�SV�XLI�PIRKXL�SJ�
hospitalization of patients in our clinic. Also, there are no 
WXEXMWXMGEPP]� WMKRMƼGERX� GSVVIPEXMSRW� FIX[IIR� XLI� SGGYV��
VIRGI�SJ�ERSWQME��H]WKIYWME��GEYWIH�F]�7%67�'S:���MRJIG-
tion and the diagnosis of polyneu- ropathy.

OR.34 CEREBRAL AND PERIPHERAL MICROCIRCULATION 
-2�8=4)���(-%&)8)7�1)00-897�%2(�3&)7-8=��
INFLUENCE OF NEUROPATHY AND C-PEPTIDE LEVELS
Miklós Káplár1, Regina Esze1, Márton Mikó2, Zita Képes2, 
Sándor Somodi1, György Paragh1, Péter Kempler3,  
Miklós Emri4, Ildikó Garai5

1 Institute of Internal Medicine, University of Debrecen, 
Debrecen
2 ScanoMed Ltd. Nuclear Medicine Centres, Debrecen
3��WX�(ITEVXQIRX�SJ�-RXIVREP�1IHMGMRI��7IQQIP[IMW�9RM-
versity, Budapest
4 Department of Medical Imaging, Division of Nuclear 
Medicine and Translational Imaging, University of Debre-
cen, Debrecen
5 ScanoMed Ltd. Nuclear Medicine Centres, Department 
of Medical Imaging, Division of Nuclear Medicine and 
Translational Imaging, University of Debrecen, Debrecen

Objectives: Microcirculation is damaged in diabetic pa-
tients and it has also been observed in obesity. Damage 
to microcirculation affects both cerebral and peripheral 
microvessels and is one of the main pathogenetic factors 
in the development of neuropathy. C-peptide ameliorate 
microcirculation and vascular endothelial growth factor 
(VEGF) is an angiogenic factor.
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Our aim was to investigate the cerebral and peripheral 
QMGVSGMVGYPEXMSR��TIVMTLIVEP�RIYVSTEXL]�ERH�XS�ƼRH�ER]�EW-
WSGMEXMSR�FIX[IIR�XLIQ�MR�SFIWMX]�ERH�X]TI���HMEFIXIW�
Methods:�4EVXMGMTERXW��HMEFIXMG�KVSYT�����JIQEPI�ERH����
QEPI��QIER�EKI������r����]IEV��&1-������r����OK�Q���SFI-
WMX]� KVSYT�� ��� JIQEPI� ERH� ���QEPI��QIER� EKI�� ����r����
]IEV��&1-�� ����r���� OK�Q�
�[IVI� MRZSPZIH�EJXIV� E�[VMXXIR�
consent was obtained.

8G��Q� ,14%3� H]REQMG� 74)'8�'8� �XIGLRIXMYQ���Q�
hexamethyl propylenamine oxime single photon emission 
computed tomography) studies were performed to assess 
cerebral and periph- eral microcirculation.

Neurometer was used to determine neuropathy and 
three groups of patients - severe, mild and no neuropathy 
Ɓ�[IVI�GVIEXIH�
Results:�-0IK�TIVJYWMSR�[EW�WMKRMƼGERXP]�PS[IV�MR�XLI�HME-
betic group (p

8LIVI�[IVI�RS�WMKRMƼGERX�HMJJIVIRGIW�MR�LIQMWTLIVEP�ERH�
VIKMSREP�FVEMR�TIVJYWMSR�RIMXLIV�FI��X[IIR�8�(1�ERH�SFIWI�
patients nor among neuropathy groups.

'�TITXMHI�PIZIPW�[IVI�RSR�WMKRMƼGERXP]�PS[IV�MR�QMPH�ERH�
higher in severe neuropathy patients compared to those 
[MXLSYX�RIYVSTEXL]��FYX�WMKRMƼGERX�HMJJIVIRGI�FIX[IIR�QMPH�
ERH�WIZIVI�KVSYTW�[EW�JSYRH��T!������
�

:)+*�PIZIPW�[IVI�WMKRMƼGERXP]�IPIZEXIH�MR�WIZIVI�RIYVST-
EXL]�TEXMIRXW�GSQTEVIH�XS�RS�RIYVST��EXL]�KVSYT��T!�����
�

0S[IV�PMQF�QMGVSGMVGYPEXMSR�GSVVIPEXIH�WMKRMƼGERXP]�[MXL�
'�TITXMHI��T ������VLS������
�FYX�RSX�[MXL�:)+*�PIZIPW��8LIVI�
was also positive correlation between C-peptide levels and 
GIVIFVEP�QMGVSGMVGYPEXMSR��T ������VLS������
�
Conclusions: C-peptide levels highly and positively con-
tribute to the changes in lower limb mi- crocirculation in 
patients with neuropathy.

Cerebral microcirculation was not altered in our study, 
but positive correlation with C-peptide levels was found.

13:45 – 14:45 
ORAL SESSION 8: Pathogenesis 3�
'LEMVW��M. Yorek Ɓ�97%, R. Malik Ɓ�5EXEV

OR.35 PROGRESSION AND REGRESSION OF SMALL 
AND LARGE NERVE FIBER PATHOLOGY AND 
DYSFUNCTION IN RECENT-ONSET TYPE 1 AND TYPE 2 
DIABETES: A 5-YEAR PROSPECTIVE STUD
Gidon J. Bönhof1, Alexander Strom1, Klaus Straßburger2, 
Yanislava Karusheva1, Julia Szendroedi1,  
Michael Roden1, Dan Ziegler1, GDS Group3

1 Institute for Clinical Diabetology, German Diabetes Center, 
Leibniz Center for Diabetes Research at Heinrich-Heine-Uni-

versity, Düsseldorf, Germany
2 Institute for Biometrics and Epidemiology, German Diabe-
tes Center, Leibniz Center for Diabetes Research at Heinrich 
Heine University, Düsseldorf, Germany
3 GDS Group

Objectives: It has been traditionally suggested that the early 
development of diabetic sensorim- otor polyneuropathy 
(DSPN) is characterized by a predominant and progressive 
injury to small nerve fibres followed by large fibre 
impairment. We tested an alternative hypothesis that small 
ERH� PEVKI� JMFVI� HEQEKI� HYI� XS�(742� MR� X]TI� �� ERH� X]TI�
��HMEFIXIW�GSYPH�HIZIPST� MR�TEVEPPIP�ERH�QE]�RSX�SRP]�FI�
progressive but also reversible.
Methods: Participants from the German Diabetes Study 
FEWIPMRI� GSLSVX�[MXL� VIGIRX�SRWIX� X]TI���X]TI���HMEFIXIW�
�R!�������
� ERH� EKI�QEXGLIH� KPYGSWI�XSPIVERX� GSRXVSP�
MRHMZMHYEPW� �GSR��� GSR��� R!�������
� [IVI� EWWIWWIH�
by nerve conduction studies (NCS), thermal detection 
thresh- olds (TDT), vibration perception threshold (VPT), 
Neuropathy Symptom Score (NSS), Neuropa- thy Disability 
Score (NDS), and intraepidermal nerve fibre density (IENFD) 
MR�WOMR�FMSTWMIW��X]TI���X]TI���HMEFIXIW��R!���������GSR��
GSR��� R!�������
�� 7YFWIXW� SJ� TEVXMGMTERXW� [MXL� X]TI� ��
X]TI� �� HMEFIXIW� [IVI� JSPPS[IH� JSV� �� ]IEVW� �R!���������
-)2*(�WYFWIX��R!�����
��(742�[EW�HIJMRIH�F]�XLI�8SVSRXS�
Consensus criteria.
Results:�%X�FEWIPMRI��(742�[EW�TVIWIRX�MR����	�ERH�����	�
SJ�XLI�X]TI���ERH�X]TI���HMEFIXIW�KVSYTW��VIWTIGXMZIP]��8LI�
most frequently abnormal tests in the lower limbs below 
SV�EFSZI�XLI����XL�ERH�����XL�GIRXMPI�SJ�XLI�GSRXVSPW�[IVI�
-)2*(� �����	
�ERH� MRHMZMHYEP�2'7� �YT� XS����	
� MR� X]TI���
HMEFIXIW� TEVXMGMTERXW� ERH� -)2*(� �����	
�� QEPPISPEV� :48�
�����	
�� ERH� MRHMZMHYEP� 2'7� �YT� XS� ����	
� MR� XLSWI� [MXL�
X]TI���HMEFIXIW��[LIVIEW�8(8�EFRSVQEPMXMIW�HMH�RSX�HMJJIV�
between the control and diabetes groups. The risk factors 
most consistently associated with impaired pe- ripheral 
nerve tests across the groups studied were higher age, 
height, and weight. IENFD cor- related variably with both 
small and large fibre function tests in the control and 
HMEFIXIW�KVSYTW��%JXIV���]IEVW�MR�XLI�X]TI���HMEFIXIW�KVSYT��
the highest progression rates from the normal to the 
EFRSVQEP� VERKI�[IVI� JSYRH� JSV� -)2*(� �����	
��QEPPISPEV�
:48������	
��ERH�2(7������	
��[LMPI�ZMGI�ZIVWE�XLI�LMKLIWX�
VIKVIWWMSR�VEXIW�[IVI�SFWIVZIH�JSV�2(7������	
��WYVEP�RIVZI�
EQTPMXYHI�����	
��-)2*(�����	
��ERH�277�����	
��-R�X]TI���
diabetes participants, no major progression was seen after 
��]IEVW��FYX�WYFGPMRMGEP�(742�VIKVIWWIH�MR�����	�
Conclusion:�8LIWI�ƼRHMRKW�TSMRX�XS�ER�IEVP]�TEVEPPIP�HEQ-
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EKI�XS�FSXL�WQEPP�ERH�PEVKI�RIVZI�ƼFVIW�MR�[IPP�GSRXVSPPIH�
VIGIRX�SRWIX�X]TI���ERH��XS�E�PIWWIV�I\XIRX��X]TI���HMEFIXIW��
%JXIV��� ]IEVW�TIVMTLIVEP�RIVZI�TEXLSPSK]�ERH�H]WJYRGXMSR�
TVSKVIWWIW�MR�X]TI���HMEFIXIW��FYX�MRMXMEP�RIVZI�EPXIV��EXMSRW�
are also reversible to a meaningful degree.

OR.36 EFFECTS OF PROGRESSIVE RESISTANCE 
TRAINING IN PATIENTS WITH TYPE 2 DIABETIC 
POLYNEUROPATHY; A RANDOMIZED SINGLE-BLINDED 
CONTROLLED TRIAL
Khan K.S., Overgaard K., Devantier L., Tankisi H.,  
Gregersen S., Pop-Busui R., Dalgas U., Andersen H.
Aarhus University Hospital, Department of Neurology, Aar-
hus, Denmar

Objectives: To evaluate the effects of progressive resist-
ance training (PRT) on muscle strength, and motor func-
XMSR�MR�TEXMIRXW�[MXL�X]TI���HMEFIXIW�[MXL�ERH�[MXLSYX�TSP-
yneuropathy (DPN) and to compare these adaptations to 
healthy controls.
Methods:�%�XSXEP�SJ�����TEVXMGMTERXW�MR�XLVII�KVSYTW��X]TI�
��HMEFIXIW�[MXL�(42��2!��
��X]TI���HMEFIXIW�[MXLSYX�(42�
�2!��
� ERH� LIEPXL]� GSRXVSPW� �2!��

� YRHIV[IRX� [MXL-
in-group randomiza- tion to either supervised PRT or to 
RSR�468�JSV����[IIOW��8LI�TVMQEV]�SYXGSQI�[EW�QYWGPI�
strength measured as the peak torque of the extensors and 
ƽI\SVW�SJ� XLI� ORII�ERH�EROPI��[LMPI� WIGSRHEV]�SYXGSQI�
QIEWYVIW�MRGPYHIH�XLI�WM\�QMRYXI�[EPO�XIWX���1;8
��ƼZI�
time-sit-to-stand- test (FTSST) and postural stability index 
obtained by static posturography.
Results: PRT resulted in muscle strength gains of the knee 
I\XIRWSVW�ERH�ƽI\SVW� MR�EPP� XLVII�KVSYTW�YWMRK�GSQTEVE-
tive analysis with similar improvements when comparing 
PRT versus Non- PRT groups, p
Conclusions:��-R�TEXMIRXW�[MXL�X]TI���HMEFIXIW�ERH�(42��
468�MQTVSZIH�WXVIRKXL�SJ�XLI�ORII�I\��XIRWSVW�ERH�ƽI\-
ors and motor function at a level comparable to both 
diabetes patients without DPN and healthy controls.

OR.37 THE EFFECTS OF 12-WEEKS PROGRESSIVE 
RESISTANCE TRAINING ON CUTANEOUS INNERVATION 
IN PATIENTS WITH DIABETIC POLYNEUROPATHY; A 
RANDOMIZED SINGLE-BLINDED CONTROLLED TRIAL
Khan K.S., Karlsson P., Tankisi H., Jensen T.S.,  
Finnerup N.B., Overgaard K., Dalgas U., Andersen H.
Aarhus University Hospital, Department of Neurology, Aar-
hus, Denmark

Objectives: The present study aimed to examine the ef-

JIGXW�SJ����[IIOW�SJ�TVSKVIWWMZI�VIWMW��XERGI�XVEMRMRK��468
�
SR�GYXERISYW�VI�MRRIVZEXMSR�MR�TEXMIRXW�[MXL�X]TI���HMEFIXIW�
with and with- out DPN and in healthy controls. This study 
was part of a randomized controlled trial investigat- ing the 
effects of PRT in individuals with diabetes.
Methods:�%�XSXEP�SJ����� MRHMZMHYEPW�[IVI� MRGPYHIH��X]TI���
HMEFIXIW�[MXL� (42� �2!��
�� X]TI� �� HMEFIXIW�[MXLSYX� (42�
�2!��
��ERH�LIEPXL]�GSRXVSPW��2!��
��-RHMZMHYEPW�[IVI�VERH-
SQM^IH�XS����[IIOW�SJ�WYTIVZMWIH�468�SV�RS�XVEMRMRK��7OMR�
FMSTWMIW� [IVI� SFXEMRIH�� ERH� MRXVE�ITMHIVQEP� RIVZI� ƼFIV�
HIRWMX]� �-)2*(
�� RIVZI� ƼFIV� FVERGLMRK�� ERH� KVS[XL�EWWS-
GMEXIH�TVSXIMR��+%4���
�ƼFIV�HIRWMX]�[IVI�EWWIWWIH��(42�
was determined based on clinical evaluations and nerve 
conduc- tion studies.
Results:�-RHMZMHYEPW�[MXL�X]TI���HMEFIXIW�[MXL�(42��2!��
��
[MXLSYX�(42��2!��
��ERH�LIEPXL]�GSRXVSPW��2!��
�[IVI�MR-
cluded. PRT did not result in change in skin biopsy param-
IXIVW� MR� ER]� SJ� XLI� XLVII� KVSYTW� -)2*(�� �(42�� RSR�468��
����r������ ZW�� 468�� �����r������ T!����
�� �RSR�(42�� 468��
�����r������ZW��RSR�468������r������T!����
���,IEPXL]�GSR-
XVSPW��468������r������ZW��RSR��468�������r������T!����
�ERH�
+%4����� �(42�� 468�� ����r������ ZW�� RSR�468�� �����r������
T!����
���RSR�(42��468�������r������ZW��RSR�468������r������
T!����
�� �,IEPXL]� GSRXVSPW�� 468�� ����r������ ZW�� RSR�468��
�����r������T!����
�
Conclusion: Twelve weeks of progressive resistance 
XVEMRMRK�HMH�RSX�VIWYPX�MR�ER]�GLERKIW�MR�-)2*(��RIVZI�ƼFIV�
FVERGLMRK��SV�+%4����SJ�EROPI�WOMR�FMSTWMIW� MR� MRHMZMHYEPW�
with and without DPN and healthy controls.

OR.38 CHANGES OF THE PLASMA MRNA LEVELS OF 
SOME GENES IN PATIENTS WITH TYPE 2 DIABETES 
MELLITUS
Saenko Y.1, Drevytska T2, Mankovsky B.1

1 National Medical Academy for Postgraduate Education, 
/MIZ��9OVEMRI��'IRXIV�JSV�-RRSZEXMZI�1IHMGEP�8IGLRSPSKMIW�
of the National Academy of Sciences of Ukraine
2 Bogomoletz Institute of Physiology, National Academy 
of Sciences of Ukraine

Background and aims: It has been traditionally suggested 
that the early development of diabetic sensorim- otor 
polyneuropathy (DSPN) is characterized by a predominant 
and progressive injury to small nerve fibres followed by 
large fibre impairment. We tested an alternative hypothesis 
XLEX�WQEPP�ERH� PEVKI�JMFVI�HEQEKI�HYI�XS�(742�MR�X]TI���
ERH�X]TI���HMEFIXIW�GSYPH�HIZIPST�MR�TEVEPPIP�ERH�QE]�RSX�
only be progressive but also reversible.
Materials and methods:� ;I� IRVSPPIH� ��� TEXMIRXW� [MXL�
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X]TI���HMEFIXIW�QIPPMXYW� ���QEPIW�ERH���� JIQEPIW��QIER�
EKI� ����r������ ,F%�G� Ɓ� ���r����	�� HMEFIXIW� HYVEXMSR� ��
�����r����� ]IEVW�� HEXE� EVI� TVIWIRXIH� EW�QIER�7(
� ERH�
��� TEXMIRXW� [MXLSYX� HMEFIXIW� ��� QEPIW� ERH� �� JIQEPIW��
QIER�EKI�����r�����]IEVW
�EW�XLI�GSRXVSP�KVSYT��6IEP�XMQI�
PCR analysis was performed for quantitative evaluation 
SJ� Q836� ERH� ,-*��� Q62%� MR� XLI� FPSSH�� 8LI� WXEXMWXMGEP�
analysis was performed using Student test.
Results: We found statistically significant elevation of the 
TPEWQE�PIZIPW�SJ�XLI�,-*���Q62%�MR�TE��XMIRXW�[MXL�X]TI���
HMEFIXIW�QIPPMXYW�GSQTEVIH�XS�GSRXVSP�KVSYT�Ɓ�����r�����
ZW����r������T ������ -X�[EW� XLI� XVIRH� XS[EVH�HIGVIEWI�SJ�
XLI�PIZIPW�Q836�Q62%�MR�XLI�FPSSH�MR�TEXMIRXW�[MXL�X]TI���
HMEFIXIW�QIPPMXYW�GSQTEVIH�XS�GSRXVSP�KVSYT��������r�����
ZW�������r�������T ����
Conclusion: The revealed changes of the plasma levels 
SJ�Q62%�SJ�,-*���ERH�Q836�MR�TE��XMIRXW�[MXL�PSRK�XIVQ�
TSSVP]�GSRXVSPPIH�X]TI���HMEFIXIW�QIPPMXYW�GSYPH�MRHMGEXI�XLI�
changes of the expression of those genes and possible role 
for the impairments of the production of those factors in 
the pathogenesis of diabetes and its complications. The 
GPMRMGEP�WMKRMƼGERGI�SJ�XLI�VIZIEPIH�GLERKIW�SJ�XLI�KIRIW�
expression requires the further investigation.
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09:40 – 10:40 
ORAL SESSION 9: Autonomic Neuropathy 3�
'LEMVW��V. Spallone ��-XEP]� C. Brock ��(IRQEVO

OR.39 DOES THE DIAGNOSTIC VALUE OF THE 
QUESTIONNAIRE FOR AUTONOMIC SYMPTOMS 
COMPASS 31 DIFFER BETWEEN TYPE 1 AND TYPE 
DIABETES?
lenia D’Ippolito, Marika Menduni, Cinzia D’Amato, Carla 
Greco, Martina Leoni, Davide Lauro, Vincenza Spallone
Department of Systems Medicine, University of Rome Tor 
Vergata, Rome, Italy

Objectives: Composite Autonomic Symptom Score (COM-
4%77
����LEW�FIIR�ZEPMHEXIH�JSV�HME��FIXMG�GEVHMSZEWGYPEV�
EYXSRSQMG�RIYVSTEXL]��'%2
�ERH�XLI�ZEPYI�SJ�������TVS-
posed as the best cut-off for abnormality with sensitivity 
YT�XS���	�ERH�WTIGMƼGMX]�YT�XS���	��,S[IZIV��EYXSRSQMG�
symptoms might be more weakly associated with auto-
RSQMG�HIƼGMXW�MR�X]TI���XLER�MR�X]TI���HME��FIXIW��8LYW��XLMW�
study aimed to evaluate if the diagnostic performance of 
'314%77����JSV�'%2�ERH�HMEFIXMG�TSP]RIYVSTEXL]��(42
�
HMJJIVW�FIX[IIR�X]TI���ERH�X]TI���HMEFIXIW�
Methods:� 7IZIRX]�RMRI� TEXMIRXW� [MXL� X]TI� �� �EKI� ��r���
]IEVW�� HYVEXMSR���r���]IEVW
�ERH�����[MXL� X]TI���HMEFI-
XIW��EKI���r��]IEVW��HYVEXMSR���r��]IEVW
�GSQTPIXIH�XLI�
'314%77����UYIW��XMSRREMVI�FIJSVI�YRHIVKSMRK�JSYV�GEV-
HMSZEWGYPEV�VIƽI\�XIWXW��'%68W
�ERH�EWWIWWQIRX�SJ�RIY-
ro- pathic symptoms, signs (using MDNS), vibration and 
XLIVQEP�XLVIWLSPHW��)EVP]�ERH�GSRƼVQIH�'%2�[IVI�HIƼRIH�
F]���ERH���EFRSVQEP�'%68W��ERH�(42�F]���EFRSVQEPMXMIW�
among symptoms, signs and sensory thresholds.
Results:� 8LI� '314%77� ��� XSXEP� [IMKLXIH� WGSVI� �8;7
�
[EW�LMKLIV�MR�TVIWIRGI�SJ�'%2��IEVP]�ERH�GSRƼVQIH
�ERH�
(42�JSV�FSXL�TEXMIRXW�[MXL�X]TI����[MXL�:W��[MXLSYX�'%2��
����r�����:W������r������4!��������[MXL�:W��[MXLSYX�(42��
����r�����:W������r������4
Conclusions:�;LMPI�GSRƼVQMRK�XLI�HMEKRSWXMG�ZEPMHMX]�SJ�
'314%77���� JSV�FSXL�'%2�ERH�(42�� XLMW�WXYH]�HSGY-
QIRXW� XLEX� MXW� HMEKRSWXMG� TIVJSVQERGI� JSV� GSRƼVQIH�
'%2� MW�FIXXIV� MR� X]TI��� XLER� MR� X]TI���HMEFIXIW��%W�ST-
TSWIH� XS� X]TI� �� HMEFIXIW�� RS� WMRKPI� HSQEMRW� SJ� '31-
4%77� ��� VIEGLIH� EGGITXEFPI� HMEKRSWXMG� EGGYVEG]� JSV�
'%2�MR�X]TI���HMEFIXIW�

Table. Diagnostic characteristics of COMPASS 31 TWS 
for CAN and DPN: area under the curve (AUC) and sensi-
XMZMX]�ERH�WTIGMƼGMX]��EX�XLI�GYX�SJJ�SJ������
����	�GSRƼ-
dence intervals). 

OR.40 EVALUATION OF THE AUTONOMIC AND 
PERIPHERAL SENSORY NERVOUS SYSTEM FUNCTION 
IN YOUNG PATIENTS WITH TYPE 1 DIABETES AT THE 
TIME OF THE TRANSITION FROM PEDIATRIC TO ADULT-
ORIENTED HEALTH CARE SYSTEM
Anna Vágvölgyi1, Ágnes Maróti2��1ʬRMOE�7^̝GW3,  
Csongor Póczik1, Dóra Urbán-Pap3, István Baczkó4, 
Andrea Orosz4, Attila Nemes1, Éva Csajbók1, 
Krisztián Sepp1, Péter Kempler5, Tamás Várkonyi1,  
Csaba Lengyel1

1 University of Szeged, Faculty of Medicine, Department of 
Medicine, Szeged, Hungary 
2 University of Szeged, Faculty of Medicine, Department of 
Pediatrics and Pediatric Health Center, Szeged, Hungary
3 University of Szeged, Faculty of Medicine, Department of 
Medical Physics and Informatics, Szeged, Hungary
4 University of Szeged, Faculty of Medicine, Department of 
Pharmacology and Pharmacotherapy, Szeged, Hungary
5 Semmelweis University, Department of Oncology and In-
ternal Medicine, Budapest, Hungary

Objectives: The prevalence of neuropathic lesions in young 
TEXMIRXW�[MXL�X]TI���HMEFIXIW��8�(1
�EX�XLI�XMQI�SJ�XVERWM-
tion from pediatric care to adult-oriented health care sys-
tem is poorly studied. A comparative study with healthy 
volunteers to assess the possible neuropathic con- dition 
SJ�XLMW�WTIGMEP�TSTYPEXMSR�ERH�XS�HIƼRI�XLI�TSXIRXMEP�IEVPMIV�
screening demands, has not been performed yet.

���]SYRK�TEXMIRXW�[MXL�8�(1�?EKI�������r�����]IEVW��FSH]�
QEWW� MRHI\� �&1-
�������r�����OK�Q���,F%�G������r�����	��
QIER�8�(1�HYVEXMSR�������r�����]IEVW�����QIR����[SQ-
IR���QIER�r�7(
A�ERH����LIEPXL]�ZSPYRXIIVW��EKI�������r�����
]IEVW��&1-�������r�����OK�Q���,F%�G����r����	�����QIR����
women) were enrolled in the study.
Methods: Autonomic function was assessed by the four 
WXERHEVH� GEVHMSZEWGYPEV� VIƽI\� XIWXW�� 8LI� TIVMTLIVEP� RIY-
ronal function was determined by Neurometer®, Neu-
VSTEHo�XIWX��8MTXLIVQo��1SRSƼPEQIRXo�ERH�6]HIP�7IMJJIV�
tuning fork tests.
Results: The vibratory sensation on the radial nerve on 
FSXL�WMHIW�[EW�WMKRMƼGERXP]� MQTEMVIH� MR� XLI�8�(1�KVSYT�
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compared to the controls with Rydel-Seiffer tuning fork test 
�TIVGITXMSR�XLVIWL��SPH�EX�VMKLX������r�����ZW������r������EX�PIJX��
����r�����ZW������r������T� �������WITEVEXIP]
��8LI�8MTXLIV��Qo�
XIWX�EPWS�TVSZIH�E�WMKRMƼGERX�MQTEMVQIRX�MR�8�(1�TEXMIRXW�
����WIRWMRK�JEMPYVIW�ZW����JEMPYVI��T� ������
��2S�WMKRMƼGERX�
HMJJIVIRGIW� [MXL� 2IYVSQIXIVo�� 2IYVSTEHo�� 1SRSƼPE-
QIRXo�SV�F]�XLI�GEV��HMSZEWGYPEV�VIƽI\�XIWXW�[IVI�HIXIGXIH�
FIX[IIR� XLI� X[S� KVSYTW�8�(1�TEXMIRXW� LEH� WMKRMƼGERXP]�
LMKLIV�HMEWXSPMG�FPSSH�TVIWWYVI�XLER�GSRXVSPW����r��ZW����r��
QQ�,K��T� �����
��FYX�XLIVI�[EW�RS�WMKRMƼGERX�HMJJIVIRGI�MR�
XLI�W]WXSPMG�TEVEQIXIV�����r���ZW�����r���QQ�,K
��
Conclusion: Cardiovascular autonomic neuropathy was 
RSX�JSYRH�MR�XLMW�]SYRK�X]TI���HMEFIXMG�TSTYPEXMSR��,S[IZ-
er, peripheral sensory neuronal impairments were detected 
with Rydel-Seiffer tuning fork and Tiptherm®-tests at the 
time of transition of their diabetes care.

OR.41 CHARACTERIZATION OF THE AUTONOMIC AND 
SENSORY FUNCTIONS IN PATIENTS WITH DIFFERENT 
DURATIONS OF TYPE 1 DIABETES
Tamas Varkonyi1, Szabolcs Nyiraty1, Bettina Tóth1, 
Fruzsina Pesei1, Krisztina Kupai1, Anna Vágvölgyi1, 
Andrea Orosz2, Attila Nemes1, Péter Kempler3,  
Csaba Lengyel1

1 Department of Internal Medicine, University of Szeged, 
Hungary
2 Department of Pharmacology and Pharmacotherapy, Uni-
versity of Szeged, Hungary
3 Department of Internal Medicine and Oncology, Semmel-
weis University, Budapest, Hungary

Introduction: Long-term diabetes exposure is a well-known 
risk factor of diabetic neuropathy, but the details of the 
neuronal dysfunctions in patients with different disease du-
rations has not been described yet. The exploration of the 
characteristics of neuropathy with different durations of 
X]TI���HMEFIXIW�[SYPH�IRLERGI�XLI�TVIZIRXMSR�SJ�XLMW�GSQ-
plication. The aim of our study was to determine the cardio-
vascular autonomic (CAN) and peripheral sensory neurop-
athy in patient groups with diabetes durations shorter than 
���]IEVW��EQSRK�������]IEVW�ERH�PSRKIV�XLER����]IEVW�
4EXMIRXW��QIXLSHW�����TEXMIRXW�[MXL�X]TI���HMEFIXIW�[IVI�
included in our study, divided into 3 groups according to dis-
IEWI�HYVEXMSR�����������TEXMIRXW�TIV�KVSYT
��8S�WXYH]�'%2��
��GEVHMS��ZEWGYPEV�VIƽI\�XIWXW��'68
�[IVI�TIVJSVQIH��ERH�
peripheral sensory function was assessed by Neurometer.
Results:� L�� SYX� SJ� �� '68� VIWYPXW� WLS[IH� E� WMKRMƼGERXP]�
worsening trend between groups accord- ing to diabe-
XIW�HYVEXMSR��:EPWEPZE�VEXMS�����r����ZW����r����ZW����r����

T ������SVXLSWXEWMW�����r����ZW����r����ZW�����r����QQ,K��
T ������QIERr7(��PIWW�XLER����]IEVW�ZW����XS����]IEVW�ZW�
QSVI�XLER����]IEVW�HMEFIXIW�HYVEXMSR
��,IEVX�VEXI�VIWTSRWI�
HYVMRK�HIIT�FVIEXLMRK�[EW�RSX�WMKRMƼ��GERXP]� VIHYGIH�FI-
X[IIR� KVSYTW� ���r���� ZW� ����r���� ZW� ����r�� FIEXW�QMR��
T"�����
�4IVMTLIVEP�WIRWSV]�JYRGXMSR�[EW�QSVI�EFRSVQEP�MR�
PEVKI�Q]IPMREXIH�ƼFVIW�[MXL�PSRKIV�HMWIEWI�HYVEXMSR�MR�XLI�
PS[IV�PMQF��TIVSRIEP�RIVZI������,^�WXMQYPEXMSR�XLVIWLSPHW��
����r����ZW�����r����ZW�����r����Q%�T ����
��
Conclusion: Creating patient groups by disease duration, 
we found that tests based on the changes of heart rate or 
W]WXSPMG�FPSSH�TVIWWYVI�QMKLX�FIGSQI�EFRSVQEP�SZIV����
years. Im- paired function of the large myelinated sensory 
ƼFVIW�SJ�XLI�PS[IV�PMQF�MW�EPWS�I\TIGXIH��8LI�HEXE�WYKKIWX�
that cardiac parasympathetic and sympathetic regulation 
as well as lower limb sensory function both deteriorate 
TVSKVIWWMZIP]�SZIV�QSVI�XLER���HIGEHIW�MR�X]TI���HMEFIXIW��
Efforts should be made to prevent or slow down this recog-
nized process.

OR.42 CARDIOVASCULAR AUTONOMIC NEUROPATHY 
IN CONTEXT OF OTHER COMPLICATIONS OF TYPE 2 
DIABETES MELLITU
Andra-Elena Nica1,2, Emilia Rusu1,2, Carmen Dobjanschi1,2, 
Sivu Claudia1,2, Gabriela Radulian1

1 ƈ'EVSP�(EZMPEƉ�9RMZIVWMX]�SJ�1IHMGMRI�ERH�4LEVQEG]
2�ƈ2MGSPEI�1EPE\EƉ�'PMRMGEP�,SWTMXEP��6SQERME

Objectives: mong chronic diabetic complications, cardiac 
autonomic neuropathy (CAN) is one of the most common, 
but it is also one of the most frequently ignored. Currently, 
a general con- sensus exists that CAN is an independent 
risk factor for cardiovascular events. Its high mortality rate 
is related to cardiac arrythmias, silent myocardial ischemia, 
sudden death, perioperative cardiovascular and cardiores-
piratory instability. The aim of this study was to investigate 
the re- lationship between CAN and other micro and macro-
ZEWGYPEV�GSQTPMGEXMSRW�SJ�X]TI���HMEFIXIW��8�(1

Methods:� ;I� MRGPYHIH�� MR� XLMW� WXYH]�� ���� TEXMIRXW� [MXL�
8�(1������	��R!���
�[IVI�JIQEPI��1IER�EKI�[EW�������r�
�����]IEVW�ERH�QIER�IZSPYXMSR�SJ�8�(1�[EW�������'-���	�
�����Ɓ������
�]IEVW��;I�IZEPYEXIH�XLIMV�GEVHMSZEWGYPEV�VMWO�
factors, demographic data and any major micro and mac-
ro- vascular of their diabetes. Assessments of CAN were 
based upon Ewing’s battery. Neuropathic symptoms as 
assessed based sensory tests include pinprick sensation, 
light touch, vibration and temperature perception. We also 
evaluated Peripheral Neuropathy using sudomotor test.
Results:�����	�SJ�TEXMIRXW�TVIWIRXIH�HMJJIVIRX�HIKVIIW�SJ�
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'%2������	��R!��
�QMPH�'%2������	��R!��
�QSHIVEXI�'%2�
ERH���	��R!��
�WIZIVI�'%2��-R�XLI�WIZIVI�'%2�KVSYT��XLI�
HYVEXMSR� SJ� HMEFIXIW�� W]WXSPMG� FPSSH� TVIWWYVI� ERH�,F%�G�
[IVI� EPP� WMKRMƼGERXP]� LMKLIV� XLER� XLSWI�[MXL� SXLIV� JSVQW�
SJ�'%2��EPP�T ����
������	��R!��
�SJ�TEXMIRXW�LEH�EX� PIEWX�
SRI� QMGVSZEWGYPEV� GSQTPMGEXMSR�� ����	� �R!��
� LEH� X[S�
QMGVSZEWGYPEV�GSQTPMGEXMSRW�ERH�����	��R!��
�LEH� XLVII�
microvascular complications. CAN was correlated with 
the presence of other microvascular complications. Dur-
ing Ewing tests heart rate min was higher in severe CAN 
KVSYT��T!�����
��%PP�TEXMIRXW�[MXL�WIZIVI�'%2�LEH�ERSXLIV�
QMGVSZEWGYPEV�GSQTPMGEXMSR��T!�����
��%PFYQMR�GVIEXMRMRI�
VEXMS�MR�XLI�KVSYT�[MXL�WIZIVI�'%2�[EW�LMKLIV�����������	�
'-������������
�XLER�XLSWI�[MXL�QMPH�SV�QSHIVEXI�X]TIW�SJ�
'%2������������	�'-�������������
��%PWS��EPP�TEXMIRXW�[MXL�
severe CAN had peripheral diabetic polyneuropathy. In the 
severe CAN group the BMI, lipid levels and creatinine were 
RSX�WMKRMƼGERXP]�LMKLIV�XLER�XLSWI� MR�SXLIV�KVSYTW�� -R�SYV�
study severe CAN did not correlate with macrovascular 
complications. 
Conclusion: Our study results reinforced the concurrent 
development of CAN and other mi- croangiopathic com-
plications (retinopathy, chronic kidney disease (CKD) and 
peripheral neu- ropathy). We found a link between increas-
ing severity of CAN and increasing prevalence and severity 
of peripheral neuropathy, CKD and retinopathy, which are 
markers of microangiopathic complications.


