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Validation of Neuropad in the Assessment of Peripheral Diabetic Neuropathy in Patients with
H= Diabetes Mellitus Versus the Michigan Neuropathy Screening Instrument, 10g Monofilament
Application and Biothesiometer Measurement
CH(FEEH) T (#1)
MRS Zografou (2020)
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B GIITHAE): SRt (174)(S45X 2E): TIDM(79), 018(89)
m ME7|IZE: NR
B R|Q7|F: Exclusion criteria were: age >75 vyears, peripheral artery disease [defined as
anklebrachial index (ABI) <0.9 in at least one foot, as measured by a Doppler
apparatus], estimated creatinine clearance rate (using the formula of Cockcroft-Gault)
<30 ml/ min, amputation, causes of neuropathy other than DM, drugs that may
affect perspiration, and skin diseases that could affect the result
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1 : We recruited 174 consecutive patients with DM (79 with type 1 DM, 88 E ?:ng
women), from two Diabetes Centers (1st and 2nd Propedeutic Department O 2aiA
of Internal Medicine, Aristotle University of Thessaloniki, Greece) ==
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. Exclusion criteria were: age >75 years, peripheral artery disease [defined as
anklebrachial index (ABI) <0.9 in at least one foot, as measured by a H o
3 Doppler ap #)aratus] estimated creatinine clearance rate (using the formula ] o2
of Cockcroft-Gault) <30 ml/ min, amputation, causes of neuropathy other 0O 2stAl
than DM, drugs that may affect perspiration, and skin diseases that could -
affect the result
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e following methods were used to diagnose DPN: the Michigan

o]0 SHAERA=R] 7|EdHA =
Neuropathy Screening Instrument Questionnaire and Examination (MNSIQ

.
o

measurement of vibration perception threshold with biothesiometer (BIO)
b Zatof o

MNSIQ and MNSIQE tests were considered as the gold standard for

and MNSIE, respectively), application of 10g monofilament (MONO) and
comparison with Neuropad.
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X Screening tests for distal symmetrical polyneuropathy in Latin American patients with type 2
K diabetes mellitus
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B H27|Z  Exclusion criteria included diagnosed or established neuropathy from other
etiology (according to clinical history), active neoplastic or autoimmune disease,
acute exacerbation of chronic disease, pregnancy, and age under 18
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Neuropad 67 64 39 85 1.8 0.53 65 - -
VibraTip 54 91 68 85 6.22 0.50 82 - -
Neuropad VibraTip
HLYE(%) 36.2 8.7
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. Patients were then asked to answer the MNSI 15 - item symptom-based O ofL 2




guestionnaire. According to previous validation studies, if the summing of
abnormal answers was greater than 7, the questionnaire was considered
positive for DSPN (15). Afterwards, participants underwent neurological
examination of both feet based on the MNSI clinical test, involving: 1)
inspection to detect deformities, dry skin, calluses, infection, 2) inspection O
to detect ulcerations, 3) grading of ankle reflexes, 4) assessment of
vibration perception at great toe, and 5) 10-g monofilament testing.

In this analysis, the presence of DSPN was defined by a score greater than
2 (>2) in the clinical examination component of MNSI
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2 . The Neuropad and VibraTip tests were performed by two qualified O o2
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e The Indicator Test Neuropad in the Assessment of Small and Overall Nerve Fibre Dysfunction
- in Patients with Type 2 Diabetes: a Large Multicentre Study
SHFEH) 3 (#464)
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_ Manes (2014)
(EHET)
G =R S H MIEER 7ISE FVIE et X E HAE Neuropad? HHE R ZA
I = i L R
STEY B OIpasEIE J2|A (B 71)
B 77178 NR
B OIPOHARHE): M2 DiHeiRt (1,010)
B HZIIE NR
B F|Q7|=: Exclusion criteria were: a) neuropathy other than of diabetic origin (e. g. pernicious
anaemia), b) neurological diseases known to influence peripheral nerve function
(e. g. multiple sclerosis), ¢) blood glucose levels ) 400 mg/dl and/or presence of
ketonuria at the time of the testing, d) active or past foot ulceration, e) patients
treated with medications affecting sweating (anticholinergic medications or
antidepressants), and, f) skin diseases (neurodermatitis, psoriasis, scleroderma
etc.)
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. Exclusion crlterla were: a) neuropathy other than of diabetic origin (e. g.
pernicious anaemia), b) neurological diseases known to influence peripheral | @ of
3 nerve function (e. g. multiple sclerosis), c) blood glucose levels > 400 0 ot e
mg/dl and/or presence of ketonuria at the time of the testing, d) active ]
or past foot ulceration, e) patients treated with medications affecting O =
sweating (antlcholmerglc medications or antidepressants), and, f) skin
diseases (neurodermatitis, psoriasis, scleroderma etc.)
A W %2
gxr MM HIE-O0| X8 5+ AE=TR 0O =3
0O g4
HEYoll ot 28
ZotE S AE AL T SHEAL AFESH 2|1 ME)E 7SR
f2: 0 RS
ESE BXZT YLAP| 2UDTO| AYUR0| MK U 237 Y= 0 =2
O S84
JY 2: SIHHAL
TEEEE
SIHHAO Tl 7| &3tn, 2240] OfEA LD SYMEUE=X] 7|E6HAL:
sIH”M it FnEFE HAD 200 oih 32 gi0] M RA=T1? m o
1 : Neuropad examlnatlon was carried out by operators blinded to patients’ O otH <2
NDS and NDS1 results O =4
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K= The diagnostic accuracy of Neuropad ® for assessing large and small fibre diabetic neuropathy
HAHESH) 4 (#454)
WIPSING o
(Emus) Ponirakis (2014)
Gi=s Y X Of MAMF &4, 55| MIE HREY S 6t 7IE AL UHSS Hlwoh| ffgt
B O DT oo
ATEH B OIpasEIL o=
B 57|17k 2011.1.3~2012.30.30
B APHARHE): AME 2 2Y YRRt (127)
B AEVIE NR
B H?|7|Z: Exclusion criteria included history of neuropathy as a result of a non-diabetic
cause and corneal trauma or surgery
B OAEY
L
= DM without DM with
O ICHAL Total
= Neuropathy Neuropathy
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g 712 T1/T2(38) 63/59 44/45 24/14
AH(M)(mean+SD) 57+9.7 56 61
=/0(F) - 65/24 25/13
{7 17Kyears)(mean+SD) - 19 36
HbA1C(%) - 7.7 7.8
B EEIHM%)AR): 0
W 2
NEARE
otsey XAt Z22874} (Neuropad) (FAAIZE 108)
H| I ZAL e
ATEEZA NDS, DNS
(HRAMAHS TI7|Z NDS >3 (3-10), DNS >2(2-4))
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D+ D- D+ D-
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Neuropad Neuropad

(CHRAIZNHR) (MIEER)
HLYE(%) 49.4 50.6
SYE%) 28.9 31.6

1] 9-2 u'-l u-a ﬂ-l 1.0 a u_; T E _n';_n-ra_ mu
1 - Specificity 1 - Spacificin
) PMNCY (d) SNAP

Figure 1.

Rfccjvcr operating characteristic curve analysis was used to compare the diagnostic
accuracy of Neuropad in detecting large with small nerve fibre damage {(black line). The
grey line 15 the null value of the receiver operating characteristic curve. The area under the
curve for large nerve fibre damage was (a) 66% for Neuropathy Disability Score (95% C1
0.51-0.8), {b) 73% for vibration perception threshold (95% CI 0.54-0.91), (c) 70%: for
peroneal motor nerve conduction velocity (95% CI 0.53-0.87) and {d} 70% for sensory
nerve action potential (95% CI1 0.45-0.94). The area under the curve for small nerve fibre
damage was (e) 60% for warm perception threshold (95% CI 0.46-0.73) and (f) 85% for
corneal nerve fibre length (95% C10.5-1).
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DNS, diabetic neuropathy symptom
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3 . Exclusion criteria included history of neuropathy as a result of a ] ot 2
non-diabetic cause and corneal trauma or surgery O ==
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: The Neuropad (miro Verbandstoffe, Wiehl-Drabenderhéhe, Germany) was m o
1 applied to the plantar aspect of the first metatarsal head after callus O oL
removal and removed after 10 min. O 2aiA
Immediately after removal, the percentage colour change of the Neuropad -
in pink was blindly estimated by three independent clinicians.
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: All patients underwent a detailed assessment of neuropathy based on a
1 ) 6 O O oL
standard protocol including: a Neuropathy Disability Score (NDS) to O 23iA
classify participants into normal (NDS 0-2) and abnormal (NDS 3-10) ===
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X Influence of peripheral arterial occlusive disease on the Neuropad a test performance in

B patients with diabetes
AHEEH) 5 (#590)
T RIRF
(Ems) Aubert (2013)
o UTNZHE AF2|dS ot Neuropad?l A0 Cieh LEZU HAH Heto| ASS Holstl 01F 2
A Z2HHE ZAIRt H|ulok| &t

I e i L R

GrEH B OIASET) oA

B 377178 NR

B OIPCHARHEY): SRt 200%: TIDM (4), T2DM (196)

B MEJIE inclusion criteria were: (1) diabetes with coronary artery disease and/or (2)
diabetes with peripheral arterial occlusive disease and/or (3) Type 2 diabetes with
age » 50 years for men and ) 60 years for women

B XQ7[F: Exclusion criteria were: (1) an estimated glomerular filtration rate (eGFR) by the
modification of diet in renal disease equation { 30 ml/min and/or (2) a history of
infrapopliteal angioplasty and/or bypass

AHE A
L
= Total Peripheral arterial No peripheral arterial
occlusive disease (88) | occlusive disease (102)
SRH) 200 T2DM (85) T2DM (111)
HAZI(M[)(mean+SD) - 66 63
H/0(3) - 72/~ 88/-
L997|ZHyears)(mean+SD) - 16 12
HbA1C(%) - 7.6 7.5
B EEEMN%)AR): 0Y
W A
MIEArY
o1y ST Neuropad (HAARE 102, 202)
e HI WAL 10g Monofilament
SRR NDS(Neuropathy Disability Score)
(YXMZYS ZTIHI|E: NDS >6)

W oY Az

—ZAIE S NR

u 5y 24

» RS ARMAES

EOEZFHAL < FHOBZFHA <
+ [ b- | ® D+ [ D- | ©
o747

gLy Neuropad T+ 29 130 159 Neuropad T+ 21 73 A
o T- 2 39 41 o T- 10 % 106
(102) £ | 31 | 169 | 200 | @2 = 31 | 169 | 200

HIEZEAL [

D+ [ D- | °

10g T+ 21 10 31

Monfil T- 10 159 | 169

onofilament = 3 169 1 200
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¥y =8 28 =8 BN -
Iy E0|= - N 3 _ AUC
OEE 05T 9uH  omH|  mEE  mim
Neuropad
93.5 23 18.2 95.1 1.21 0.27 34 -
(108)
Neuropad
P 68 57 23 9 15 056 58 -
(209)
10g
) 67.7 94.0 67.7 94 11.44 034 90 -
Monofilament
Neuropad Neuropad 10g
(108) (208) Monofilament
ALEE(%) 76.9 43.1 5.9
ASHE(%) 6.45 32.2 32.3
= HluZARel &2t NR
= Az ZNoel He @ NR
o Neuropad ZAIQ| MEe= URFY KA RSO QL0 T2} I H2X| YUAS
=i} Neuropad ZAIAZH 20221= EM0IIM HI2/g
*OMNVAR O |1E
HIEE A8 E7k: QUADAS-2 5 (#590), Aubert (2013)
#_| BI7|E \ Bz
9] 1: EX}MEd
EEEE
BHAL HEH S 7|E0HAR
AZS Qlax B2 £ DX FEO|Q=T}? 0 ol
1 NoRl_n_ [ | = 4T T 1T = AT D OH-IQ
m s
| o
2 | Xtz HAE mEA= O ofHe
0 34
HIATE ENTS BN S WIHETP m o
3 : Exclusion criteria were: (1) an estimated glomerular filtration rate (eGFR) by 0 ot
the modification of diet in renal disease equation < 30 ml/min and/or (2) o mh Al
a history of infrapopliteal angioplasty and/or bypass O =%t
A% W &e
BxpZ MM HIEYO| XYE & YR O &8
0O =4
Hego oigt 28
ZotEl SR (A FAL Y, SHAAL] AFESH 2|1 ME)E 7|E5HAL!
£2: B XS
ESE BXZT YLAP| DT AYTR0| X U 227 Y= 0 =2
O g8y
g 2: STHAUA
HIEY 2
SIHHALO| sl 7| &3, JZdOI O A= SHAE[RJA=R] 7| &5 2
SNBN 2 HUEZT FA 200 e I= 90| AT
: The angiologists were experienced and blinded to clinical evaluation. A
single physician, blinded to colour duplex ultrasonography results, O o
1 performed all clinical evaluations, avoiding a possible inter-observer bias; W ofL2
however, interpretation of the Neuropad, performed last, may have been O 224
influenced by previous peripheral neuropathy clinical assessment;
furthermore, skin temperature, which may modify Neuropad results, was
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Evaluation of the Neuropad sudomotor function test as a screening tool for polyneuropathy in

the elderly population with diabetes and pre—diabetes: the KORA F4 survey

HFEH)

6 (#594)

M Ziegler (2012)
Eugs) |7
otz Yo 3 Gk T L0 YU HT HOE AR UEY CIUMZYS(DSPN) ME FHZTAZA
= Neuropad?| {24 Z7t
B A IO (RIHH 67 [KORA F4 survey]
HREH B OipdEIp 5Y
B A77|7k 2006-2008 (KORA S4 study (1999-2001) FAHLE data)
B OPOIAHE): P (201), ZY TS(pre-diabetic) =21(231)
B MEJ|IZE NR
B H7E: AMFHKneurological disease) A, CHUMZHEO| Cfst E525 A=
B OAEY
St T5(pre-diabetic) Bl
CHAR S (PN) CHRR S (PN)
e Total (MNSI (MNSI MF Total (MNSI (MNSI MF
OiTCpAL > 2/3) > 2/3) > 2/3) > 2/3)
N )] 231 72/45 81/50 201 74/60 86/69
2(mean+SD) 715452 7184556
H8(%) 53.7 58.2
HirH H7 7K Years) NA 9.1+8.5*%
HbA1C(%) 57+0.3 6.6+0.9
MNSlI(original) 22414 24+15
MNSI(with monofilament) 24+16 26+1.8
* known DM (73.6%)
B EEEM%)MR): 0H
W AR
NEARE
SBA ZE22E2AHA (Neuropad) (BAAZE 108)
H| W ZAL o=
o e MNSI &
(CHESAMZABEZ(PN) ZIE7|Z: MNSI score >3)
EIAZZAAL e 10g BL-THE At (Semmes Weinstein monofilament, SWMF)
D HAEEE ) 8/10, HIEAMEEZ < 8/10
= MNSIOf| SWMF 28 MNSI-MF @ ) 3 & 2
W Q1Y Zak
- OARME 23 NR
m {84 24
n NCHSE: CEESAEES(PN)
O By S S} (HED) 2318)
gt - Neuropad results abnormal = 1509

HIEZZA (VNS > 3) - [EZEEZAN (NS > 2 |

D+ D- < D+ D- <

T+ 26 124 150 49 101 150

Neuropad| T- 19 62 81 23 58 81
E 45 186 231 72 159 231
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R FaEEA
(MNSI-MF >3) z (MNSI-MF >2) =
D+ D- D+ D-
T+ 29 121 150 53 97 150
Neuropad| T- 21 60 81 28 53 81
e 50 181 231 381 150 231
¥y 88 ¥ =8 =
oize Bl - - _ _ AUC
U HEX: REH  REH FEE WA
Neuropad
57.8 33.1 17.3 76.5 0.9 1.3 38.1 - -
(MNSI >3)
Neuropad
68.1 36.5 32.7 71.6 1.1 0.9 46.3 - -
(MNSI >2)
Neuropad
58.0 33.1 19.3 74.1 0.9 1.3 385 - -
(MNSI-MF >3)
Neuropad
65.4 35.3 35.3 65.4 1.0 1.0 45.9 - -
(MNSI-MF >2)
@ Y=Y SR} (201F) = Z00E 240 23
ZOHFZAF (MNSI > 3) = KNHEFZA (MNSI > 2) =
D+ D- < D+ D- <
T+ 46 91 147 56 381 137
Neuropad| T- 14 50 64 18 46 64
= 60 141 201 74 127 201
EREE=IN ERES=IL
(MNSI-MF > 3) e (MNSI-MF > 2) e
D+ D- D+ D-
T+ 52 85 137 64 73 137
Neuropad|  T- 17 47 64 22 42 64
= 69 132 201 86 115 201
¥y =8 8 S8 @A o
iz Eo|E - - _ - AUC
OIS 05k REH  REH FeE WX
Neuropad
76.7 35.5 33.6 78.1 1.2 0.7 47.8 - -
(MNSI >3)
Neuropad
75.7 36.2 409 71.9 1.2 0.7 50.7 - -
(MNSI >2)
Neuropad
76.7 35.5 33.6 781 12 0.6 47.8 - -
(MNSI-MF >3)
Neuropad
74.4 36.5 46.7 78.1 1.2 0.7 52.7 - -
(MNSI-MF >2)
Neuropad
(MNSI >3) 7|
HLYE(%) 64.5
HSEE%) 23.3
m H|WZARRLS| AMEM: NA
m O|2ZMOf9] ¥SF 1 NR
HEA Al o)z

SkE H Y= HHA =0 2 Q0M, Cf

&= reasonabledt £+ZE0|L, E0|k= ®3

g LEES T Chol

242 AHANeuropad)=
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teMEESS Mol HiRlok= ZiHoll XFet G388 =70, W2 S0lt= 2-E

=
T He(modalities)0fl 2fet 210 LRSS ARG

D. Z. and N. P. received honoraria for speaking and consulting activities from Trigocare GmbH,
the manufacturer of Neuropad. The company was involved neither in study design nor in data
Bl collection.

MNSI, Michgan Neuropathy Screenin Instrument (MNSI)
MNSI >3 7[& ZIHFSE Znt 240 2ot

*OHTRA TR

HIZEE 28 -7k QUADAS-2 ‘ 6 (#594), Ziegler (2012)

# | b E \ CHE L]

P 10 EXpMEY

— [ |
CHAFZS olaX e Ll DX9| FEO|YZT}? 0o
1 ol O/ - LT T T HE= P = . D oI_ng
N m =
eAt-Ci =7 BAE mt=7t? 0O o
2 . Eligible subjects aged 61-82 years (n = 940) from the KORA F4 survey m oo
were examined, 201 of whom had diabetes and 231 had pre-diabetes o ot Al
(WHO 1999 criteria). O 24
L . e L | o
3 | HEQTE 2RI WA E D8Rk . . 0 ofle
: MAE = neurological disease) 2HA}, CHUAMARHSO| st E52%H At=2 o
E‘ E%}AI
A% O &8
Xtz MEolA HIE-0] xE = JA=7P O =8
m ==y
Hgdo st 23
ZotEl ST (A AL Y, SHEAL AFBSH d2|1d ME)E 7|&5HAL:
2a: 0 &8
EBE BART YMATO| BHDEO| UNTR0| MK Y2 L2 YT O %2
m ==
g 2: SaHHAL
|;|| EI °|o-|
SHAA THel 7|=dt, 2A0| OfEAH A0 SHHL A=K 7|5t
SHAA Zuts FoEFE AN 200 the HE Q0| s E/A=7F? m o
1 - Neuropad W(Trigocare GmbH, Wiehl, Drabenderhdhe, Germany) 0 ot
examination was carried out, as previously described, by operators who O 23iA
were blinded to subjects’ neuropathy status. =ae=
YAXIZE AEEIRAS B2 Ol= AFEO| BAIZRA=71? m o
) : A cut-off point of MNSI> 3 was used to obtain maximum specificity and O ofle
positive predictive value (PPV) for the diagnosis of polyneuropathy [14,16]. O 2aiA
We also used the MNSI cut-off 2, according to the original proposal [13]. =ae=
Ag: W &g
SEAM ¥ E= sMaprgolA HIEZO| xHE 5+ A= O =3
O ==
Hgdo st 28
22 0 2S5
STHASL HAlel %, Zit siAj0] BHI WUUED HO|F 2247t ULIP O &2
O =%
g 3: HuEE Al
EEEE
HFoEZFO Ojsh 7|&sta IA0| OfEA A= HAEA=X] 7|=StAL
| | BREE ZAE oy ZuaeE g 2RE 2 2P m o
: Polyneuropathy was defined by the Michigan Neuropathy Screening O ofH 2
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Instrument (MNSI) score >3. O s34
HiazE dMEDE SMEA 200 Oig Y& RO M A=71? m o
) : Neuropad W(Trigocare GmbH, Wiehl, Drabenderhdhe, Germany) 0 oo
examination was carried out, as previously described, by operators who O 23iA
were blinded to subjects’ neuropathy status. =ae
A% m g
ADEE AM FAISl £ i ZMSAOIM HSTol XYY 5 ULIP O %2
O S84
88 o 23
Xt 0| bl Ab XIEH A} o5 nAFo| SHAIXISD o ESHEFX| oS f2: B =5
HuEEo oo HeolE iy RIJEl7t EenEo AMEE HEFSHK %E O =e
o ol =7|? =0
a7t Y=t O 254

TFEEE

SN HIBE GAS BA| U2 $AE Sr (SEL0IN ATE) 20 BN HIE BRES 7IFoHAIL
SRS HAEE FAF AOIS] AlZH 2153 1 Aolo| ABE SHUS JlSBtAL:
|| BrEAe 4REE HA Afolo] HESH AIZH 20| UL D oo
- NR m ey
m o
2 | BE #Xc YW HABE AME WA 0 oL@
O 23y
m o
3 |22 wne 240 mRERE 0 oL@
0 22y
We: m s
ATTY WYOIM HIEHO| Kok & YW O =8
O 23y
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Accuracy of the Neuropad Test for the Diagnosis of Distal Symmetric Polyneuropathy in Type 2

K=
Diabetes
SH(FEH) 7 (#676)
X1 &R
(&I Papanas (2011A)
oimex Z2+E A Neuropad)2] Malst T=0) AQE BEARE UARO| T2 DPN 2t U staging F710M Cist
T Hepy Wi
B A TIHEIL (FHH ISEXET)
A= B QiRRtIpe OdlA
B 7717k 2005.01.-2008.12.
B CITOHAIRHE): HMRE DSt (212) (consecutive)
B HZIIENR
B He|E 174 D2t E= 75A OkY, HESUMAMAS: O Q9 MAES, ZddEe & =4[
52 DX e 2=, OEX2Kneurodermatitis, 748, A0S, 24U 27, 0|0/ 55
=, hyperhidrosia, acrocyanosis).
B =Y
Z1t
e Total AZHS 8IS mild moderate severe
orryAr _ (NDS 0-2) | (NDS 3-5) | (NDS 6-8) | (NDS 9-10)
S () T2DM (212) 4 108 55 45
AZH(mean+SD) 62+8 55.2+6.6 60.2+8.6 | 62.2+6.4 | 68.3x4.9
2/01(3) 107/105 31 50/58 33/22 21/24
H2d Gt Q87|7KYears) 11+4 6.0+3.3 9.4+28 129423 | 16.3+4.3
HbA1C(%) - 7.3%£0.3 7.1£05 7.1+05 7.3£0.6
B EEHN%)ALR): 39E(15.6%)
Thirty-nine patients were excluded because of exclusion criteria: 30 patients because of
peripheral arterial disease, 5 patients because of other causes of neuropathy, and 4 patients
because of skin diseases. Finally, 212 patients were included in the study and the analysis
(Supplementary Fig. 1).
W ZAE
MIZALRY
Z5222A (Neuropad)
SIHZAL 2 EA oHEF LOIA ZARZLL MAO| o] Hslst WK 2RI M2t =X
A UAR| HE
HI W ZAL =)
NDS
ATHZEZAL | (DSPN RIH7|E: AMZAHES g2 NDS(0-2), mild: NDS(3-5), moderate: NDS(6-8),
severe: NDS(9-10)
W QrEy ZAn
-ZARE 2E5 NR
B {84 24
= RICFYSIT: DSPN
© SZUAL ZARAIZE 365%, HOHEHAL (NDS23)
aran optimal cut-off* Eﬁjé%fg =
365% Dt Do
T+ 198 1 199
Neuropad T- 10 3 13
£ 208 4 212
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cut-off* 4 =4 ¥8 =4 B4
- e S0l - - _ _ AUC
365% HEZ 05 LH  EH FEE WX
Neuropad 95 75 99 21 3.79 0.07 - - 91
* ZEASZA 2t AMM0| MG HElGH=H| K| AQE AIRKE)
@ SMAAF ZAZE 1,005, EUESZA (NDS26) = Z0fet 2M0f Zet
_ FNBZZA
optimal cut-off* \DS 26) -
1,005% Dt D-
T+ 91 4 95
Neuropad T- 9 108 117
B 100 112 212
cut-off* 4 =4 o4y =4 AA act
B oize EQl: - - _ _ AUC
1,006% HE: OIE: <2&H 2EH  FEE W
Neuropad 91 96.4 95.7 92.3 25.48 0.09 - - 96
Neuropad
QUME(%) 3.57
S YE(%) 9
@ FXZAL ZARZIZE 1,190, HTHEHA (NDS>9)
. HIBEZFZA
optimal cut-off* (,\EE; >9)f -
1,190= Ot -
T+ 41 8 49
Neuropad T- 4 159 163
e 45 167 212
cut-off* s 24 s 24 F= N S
- e S0l i N _ B AUC
1,190% OE: OIF: <S&H EH  HEE: WXH|
Neuropad 91 95 84 98 19.02 0.09 - - 97
= HWZARLY] M NA
= OzZN0|9] &3t : NR
4= 222 (neuropad)y= ARE Hint BR[O DPN ZiTt 4l 87| ZMS It MEZARA ARE & US
Wz HAAZE 1,006 & NDS>6 Z0t2h M0 a5 |2 &
~ HUHZEHA/EMAAL BAAIZE 28 232 MARLSHA AlZE HIAIR)
* HMIMRE 7@
HIEZ 2/ B7k QUADAS-2 7 (#676), Papanas (2011A)
# | e \ "otAn
oot 1: EXIMEN
HE3 9/
S MEd SRS J|S5HAR
o dEd 52 = FA2 2E20(/A=71? m o
1 We conducted a cross—sectional, cohort—type diagnostic O oL
accuracy study in 251 consecutive adult type 2 diabetic O 2zt
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patients with no peripheral arterial disease or other potential
causes of neuropathy, who were recruited between January
2005 and December 2008 from the diabetes outpatient clinics
in Alexandroupolis Hospital,

at the hallux.

SIA-OiEw HAE st m o
2 | | type 2 diabetic patients 0 oL
O =%y
S ATE SHES HAE L=
excluded: age ,17 or.75 years, peripheral arterial disease (defined as
ankle-brachial index ,0.9 in at least one foot, as measured by a m o
3 Doppler apparatus), other potential causes of neuropathy, thyroid O ofLe
disease, drugs that may affect perspiration, and skin diseases o ot Al
(neurodermatitis, psoriasis, scleroderma, allergy to metals, Raynaud O =24
syndrome, hyperhidrosia, or acrocyanosis).
A% W RS
BXEE MolM HIEYO| XY & YT O &8
O =24
Hgdo gt 23
EEE SARZ(ALE ZAL B SAAL AFBSE 2|1 ME)E 7S5
22 W =S
EEE BX2I UMM SHDNO| UNVR0| MK F2 L7 Y=TP O %8
O ==
oo 20 SANAF
EEEE
STHAAO CH3H 7]=35tal, 1240] OfEA ™ SHM LYK 7|&HAL:
SHEAL 2t .:.J_i_t-’-i- AL Aotof chet "E glo| SHAE|RAE=71?
Examination with Neuropad was carried out by either | o
1 one of two physicians (D.P. or K.Pap.), blinded to neuropathy status O ofL e
(result of reference test), patient history, and HbAlc results. 0 234l
LAKX|I7t MELIUSE AR, Ol A BAZA=7Y?
The time to color change was defined as the time in seconds that
was required until a complete color
change of the indicator test from blue into uniform smooth pink
and was recorded with exactitude of 10 s. For each patient, we
observed the time to color W o
2 change in each foot and recorded the longer of these two values O ofL|e
as more representative of neuropathy status. N
=> 7} Ao AutE W] Slsy, 2uehAAE S ARe o A O 2=d
ook, Avbs AUCZEO R MAIMQl FIThded S Wit
The diagnostic performance of Neuropad across different stages of
neuropathy was assessed by means of the area under the ROC curve.
% O o8
SMAMS] 8 E& AMIHON HEYO| XYY + YR O =2
H =4
Hg/Jo gt «2
f3: 0 %2
SAAALL HAe| =¥, Ant sfMo] EHnEo| AMAEUED} Ho|F 227 A=71 =
H =24
Ao 3: FOEE Al
HIEY A
ZAEZF0| CHsf 7|=35tl 120 OfEH s>l SHMZJUE=X] 7|&SHAL
F1EZ AAE O TBYHE I PEY A 2R
Distal symmetric polyneuropathy (DPN) was diagnosed through the | o
1 NDS. The NDS is a standardized examination of ankle reflexes, as well O ofLe
as 128-Hz tuningfork, pin-prick, and temperature sensation O 2zt
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Based on the NDS score, patients were grouped as having no
neuropathy (NDS of 0-2), mild neuropathy (NDS of 3-5), moderate
neuropathy (NDS of 6-8), and severe neuropathy (NDS of 9-10).
EouFE A Aots STEAR Aotol ofist "R Q0| M E /A=t
The reference test (NDS) was performed by N.P., who was blinded to | o
2 Neuropad results but might have been O oL
aware of patient history and previous HbAlc results. O ==
AW =S
HDEFT FAlY AMOl 28 EE FAWAMOIN HEY0| XY £ ATk O &2
O =4
Hgdo gt 92
= « = s LYW s
HREZO o8] HolH A WEAEI SHRM0] ANLLN HYHK 2 Oos
Qa7 YTk ==
O =4
Al 4: GipAYD AIA
HEY A
SHEAIL HUHEE HALE K| Y2 X f% FE (SEZOM AZE) 2X2 BEOM HQlE BXHES 7|&8IA2:
SHAAHS)RE #OHZE HAF AtO[Q] AlZ ?_“5‘1‘} 3 Atojoff AJHE SIEES 7|&stAlR:
SHAARL #OHEZE HAF AtOjof MATE A2t 2tH0] ARA=74?
All patients underwent both the reference test (neuropathy disability a o
1 score [NDS]) and Neuropad. O oL
Both tests were applied within 2 weeks. m =23
QE SR SYN HIEE AAE BUAEIN m o
2 || | | Oote
O g
DE BRtE M0 ZYLAEI m o
3| | | Oofe
O =24
% m g
SRTW HOIN SO X2 4 YTk O =8
0O =4
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A Prospective Study on the use of the Indicator Test Neuropad® for the Early Diagnosis of

M=
Peripheral Neuropathy in type 2 Diabetes
SHESH) 8 (#677)
WIPSI,
P 2011
(Ems) apanas (2011b)
ooy O] TgHX il SXM2 K 2 o T SiE MM F HF 8B X7| MH0| et Het 28 Jis
s Neuropad® XAIE HAEQ| 7|0=E Tl | fIgt
SLeA: Ty BT
RSy m emagEl J2iA
B 7|7k 2004.1~2009.6.
B HCHANRKEE): T2DM (109)
B AF7IE NR
B H27|Z: The following exclusion criteria were used: age < 17 years or > 75 years, peripheral
arterial occlusive disease, other potential causes of neuropathy (end-stage renal failure,
alcohol abuse, Vitamin B 12 depletion, malignancy, peripheral nerve lesions), thyroid
disease, drugs (corticosteroids, antihistaminic and psychoactive drugs, which may affect
sweating), as well as skin diseases(neurodermatitis, psoriasis, scleroderma, allergy to
I ACHAL metals, Raynaud syndrome, hyperhidrosia, acrocyanosis) (Papanas et al., 2005).
B RSN
T Lig
2RHE) T2DM (109)
HH(M)(mean+SD) 56.15+6.14
E/%(3) 55 / 54
Y712t (years) (mean+SD) 3.51£1.09
HbA1C (%) NR
B EHEMAR): 0F
W AR
HIEAfRE
S ZBAE71AF (Neuropad) (ZAKIZE10S)
Bl A U=
eIy HOEEZAL NDS(Neuropathy Disability Score) ]
(AAYS ZI7|Z NDS score =6 Neuropathy2 ZIEta)
m SEPIRE B
- 3 7% 20044 164
- K@zl 20094
W oTY 2
AR A NR
m 25y 2y
» FICHESIT: Az
OEZZHAL -
D+ [ D- | °
oAt T+ 10 29 39
Neuropad T- 2 68 70
= 12 97 109
ope s 28 88 ¥ 88 AN e
HE:  GE:  P&H  PEH s WA

Neuropad 83.3 70.1 25.6 97.1 2.78 0.23 75 1172 -
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B
oo

Neuropad
YULE(%) 29.9
HSHE%) 16.7

n H{WZAARRLO A NA
n O|2 2o FSF : NR

Rel= Y NDSY AMPY F=d EAS AMOIOIM 52 AIFEN NFES LY0| HIYYHL Neuropad®S
SRSOAMEDE S Eitop| 2deiti= 24S MEST. Ol2fet 2ok M2y FH0M HE38sel 27|

T

Z=z =
=" ZIEO A0f Neuropad®2| TME RELS AMRE. LRI T=0M MFHSS AN T & O
Neuropad®2| REES 2HE0| Bol7| Aol F7HX01 Mk A7t HHE00Fet
Tl 20124 Moz 7 |= 1} ME=H
* MR 712
HS o 7L QUADAS-2 8 (#677), Papanas (2011b)
# | "il7|E \ "yt
%4of 1: BXPMEN
EEEE
B MBS TS5 L
|| U¥Re eam BE EE 9A9 BROIYEIN T oue
NR m sy
m o
2 | BX-OizT 2AE T O OofL2
O gata
SPeTE SEEA A S LT
: The following exclusion criteria were used: age < 17 years or > 75 years,
peripheral arterial occlusive disease, other potential causes of neuropathy m o
3 (end-stage renal failure, alcohol abuse, Vitamin B 12 depletion, malignancy, 0 ot e
peripheral nerve lesions), thyroid disease, drugs (corticosteroids, ]
antihistaminic and psychoactive drugs, which may affect sweating), as well O =
as skin diseases (neurodermatitis, psoriasis, scleroderma, allergy to metals,
Raynaud syndrome, hyperhidrosia, acrocyanosis) ( Papanas et al., 2005).
A W %2
gtz MEjolM HIE™O| XYE = A=7R O =8
0O g4
HEdd oigt 23
ZotEl ST (A FAL Y, SHAAL] AFESHE 2|1 ME)E 7|E5HAL!
£ B RS
ESE BXNZT YLAP| UL AYUR0| MK 2 227 Y= 0 =2
O S=4
g 2: SHHAL
HIEY 93
SHAAO T3l 715k, OA0| OfEA AL D MUK 7[&SH 2!
SIHA Zat= FoEFE HAD 20t ojeh &2 g10] M RA=71?
: Examination with Neuropad® was carried out by an operator who was H o
1 blinded to the patients’ neuropathy status. Patients were examined twice. ] ofL 2
The first examination was performed between January and June 2004. O g4
Patients were re-examined 5 years later, between January and June 2009.
O
, | QAR ALgEIRE 42, ol Aol BAlEIgETR Do
A m sy
A% W &g
SHEM +8 E= MuPoM HIEZ0 ZHE + AP O ==
O =
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THHIS
HEg/ o ciet 28
LH: W R3S
SHAALRL HALS] =%, ZAn} sfMo] EHNE MMAED Ho|F 227 A=71? O =2
O ==t
olod 3: FIEFE HA}
EEEE
EOHEZFO Cfs] 7|=35t0 140| OfEA ™D SHHL|JAE=X| 7|&SHA2:
FOEZF ANE O ZINEE Fos| 222 A ZeP
: Diagnosis and exclusion of peripheral neuropathy was based on the
Neuropathy Disability Score (NDS) ( Young et al, 1993 ). NDS represents H 0
1 a standardised examination of ankle reflexes, 128 Hz tuning fork sensation, | [J OfL|2
pin-prick and temperature sensation at the hallux, as described earlier O =4
(Young et al., 1993). Patients with an NDS score > 6 were diagnosed with
neuropathy (Young et al, 1993 ; Papanas et al., 2007).
, | BAEE A A3 BHYUA a0l et B S0l HAEAEIN T oue
R m sy
AE: W &g
HDEE FARH FAlSl $¥ EE ATolMolM HEY0| XYY & A=TP O &8
O =4
Hgdof cigt 22
AT ES b OEIEHAF o 5| T AHO| SHAIXl S ASHS}X| oF2 25 B 23S
HnmzEo ofsf Holg oy HMEN7L EelnEo| AMEE HEsIX| US 0 =s
o ol =7}? -]
7t =7t O 284
ool 4: ATEHD Al
EEEE
SHEAIL #ogFE FAE 2R %2 SAE £ (SELUAM AFZE) 2X2 2O|M M E SHAES 7S5t 2!
ERHAKS)9 HDEE ZAF AO|9] AlZH 27t O Afojof AJMEl BRI J|&3A @
|| BNZAS BIEF ZAF A0lo] HES A 20| AYETR T ole
R m sy
m o
2 | RE gXtes ST FOHE HAE SRR O ofLe
O 224
m o
3 | BE gxte 240 ZaE/Je O ofHe
0 g2
e =S
Az nbdol M HIEEO0| X2iE = A= O =2
O g4
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e Neuropad: evaluation of three cut-off points of sudomotor dysfunction for early detection of
) polyneuropathy in recently diagnosed diabetes

AH(FEY) | 9 (#652)

MRS Ziegler (2011)
Ema) | 9
opmmxy | SEUT 19 U 2R IR CRUBESOSPN) 8 AR H3Es(small-fiore neuropathy) TS
- Ut E2+E8Mneuropad)?] 37HK| LARIE TIYE, S0 HIt
B A TIHEIL (PHH o)
STEY B Oipadi=up 2
B 7717k NR
B POARNE): FBet (161) (B RY7I7H 19 OLHS, 18-69A 421 CiA)
B MFJIE: Inclusion criteria were diabetes duration < 1 year and age 18-69 years
B HePiE AdEY, S5 o8 MF, 2 LR 2 ZUEE 34 Y4yEY] & G 019 RI0Z QIgt
MEES At
B OHEY
747
= EJ-l'
T T1DM T2DM
At () 52 99
®2(mean+SD) 33.5+12 52.9+10.3
/() 35/17 63/36
gl RHI[ZHmonths) 2.6+4.1 1.8+3.1
HbA1C(%) 6.6+1.3 6.2%0.7
PR U= CHIMNAHS(H)(%) 8 (15.4) 43 (43.4)
AHRUZHS(H)(%) 5 (9.6) 31 31.3)
s SHE)%) 4 (1.7) 20 (20.2)
B EEA%)AR): 0F
W ZAE
MISARRE
ZEEEAL (Neuropad) (ZRHEFY: ZAAIZME(102, 162, 202) BV
SIHZAL - H4 = complete colour change from blue to pink,

- HIEA = no/incomplete colour change

e Naman os
NDS, NSS (MAHS Z4) > 1, NCV (MATTSEAAD
_ (DSPN ZIEH7I: AZRTATANON HOIE 174 O1A0] MO BIEAROl AZ +
ATHZZAL
NDS >2 /= MIA ZZAAZIA 171 014 HIFA AH O A42Q)
AEMEES: 2R HR|(warm or cold) ZAH Zat HIE A7 171 ORY
W QIS A}
- AARE 23S NR
H /584 Zi
» XICHYSIT: DSPN ot
® T1DM EXt (52H)
aran HuEEAN FEREESIY
(NDS+NSS) z (NDS+NSS) | &
D+ D- D+ D-
Neuropad s / 23 0 Neuropad LA 4 13 L
o= T- 1 21 2 . T- 4 31 | 3
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HTHEDA
(NDS+NSS) =
D+ D-
Neuropad ks 1 7 8
(002 T- 7 37 44
= z 8§ | 4 |
& =4 4 =4 aA Tt
e E0|E - N ; _ AUC
OlI= GIEE REH EH|  HET: WA
Neuropad
(105) 87.5 47.7 233 95.4 1.67 0.26 53.8 - -
Neuropad
(155) 50 70.4 235 88.5 1.69 0.70 67.3 - -
Neuropad
12,5 84 12.5 84 0.78 1.04 73.0 - -
(208)
Neuropad Neuropad Neuropad
(102) (152) (20%)
HLEE(%) 52.2 29.5 15.9
S EE%) 12.5 50 87.5
@ T2DM Xt (99%F)
FAVHFZM FUHFZM
(NDS+NSS) £ (NDS+NSS) ES
D+ D- D+ D-
Neuropad T+ 28 29 57 Neuropad T+ 21 13 34
10 T- 15 27 42 155 T- 22 43 65
(10:) 2 | & | % | o ||1%® 5 8 | % | ®
HTHEDA
(NDS+NSS) =
D+ D-
Neuropad ks 15 6 21
(0% T- 28 50 78
=) S 43 56 99
& =4 &+ =4 aA Tt
e E0|E - N _ _ AUC
UEE  OEE  ecH|  emH|  FEE  uA|
Neuropad
(105) 65.1 482 49.1 64.2 1.25 0.72 55.5 - -
Neuropad
(155) 48 76.7 61.7 66.1 2.10 0.66 64.6 - -
Neuropad
34.8 89.2 7.4 64.1 3.25 0.72 65.6 - -
208)
Neuropad Neuropad Neuropad
(102) (152) (202)
IAEE(%) 51.8 23.2 10.7
ISEE%) 34.9 51.1 65.1

-3
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" NEEEE AMER7ISE (SFD) T

@ TIDM &t (52%)

FmEEC FSmEESEA
(NDS+NSS) Z (NDS+NSS) Z
D+ D- D+ D-
Neuropad ks 4 26 30 Neuropad ks 4 13 1/
10 T- 1 21 2 155 T- 1 34 35
(102) £ | 5 | &7 | 5 ||1°® ES 5 7 | 2
HUHZZMN
(NDS+NSS) =
D+ D-
Neuropad ks 1 7 8
202 T- 4 40 44
(202) = 5 47 52
4 =4 &+ =4 A Tt
oz S0l - N ; - AUC
UEE  OEE  emH|  emH|  FEE  uA|
Neuropad
(105) 80 446 13.3 95.5 1.44 0.44 481 - -
Neuropad
(159) 80 72.3 235 97.1 2.89 0.27 73.0 - -
Neuropad
20 85.1 12.5 90.9 1.34 0.94 78.8 - -
(208)
Neuropad Neuropad Neuropad
(109) (158) (208)
QAUME(%) 55.3 27.6 14.8
SHE%) 20 20 80
@ T2DM &t (99%)
FSmEESE FDHEHA
(NDS+NSS) Z (NDS+NSS) =
D+ D- D+ D-
Neuropad |1* 21 36 57| Neuropad T+ 14 20 | 34
102 T- 10 32 42 155 T- 17 48 65
(10%) Z | 3 | e | 9 |9 5 3 | &8 | %
HUHEZZHAM
(NDS+NSS) =
D+ D-
Neuropad ks 10 i 21
20 T- 21 57 78
(202) = 31 63 9
& =4 4 24 aA Tt
oz S0l - N _ N AUC
HEZ OFc REH  EH  HET  WXH|
Neuropad
(108) 67.7 47.0 36.8 76.2 1.28 0.68 53.3 - -
Neuropad
(152) 45.1 70.5 411 73.8 1.63 0.77 62.6 - -
Neuropad
(20%) 32.2 83.8 47.6 73.0 1.99 0.80 67.6 - -
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Neuropad Neuropad Neuropad
(108) (158) (208)
ILEE(%) 52.9 29.4 16.1
S EE%) 32.2 54.8 67.7

n H|WZHARLO| AR NR
= O|ZAM0C &St : NR

H2 A2 gesiol 30 IsH0IANeuropad)®l X8 & BEARIS 10202 & 229, #oe U5
22 8 TEAZEE 2 AHQMNZEE0 UGl ATINOR 52 PIITY NI SO0IT MBo(0] 152, 202 X
ol= 2 B0 HEETR O Np

AMOAZAHE : X|740| X2 Al
2l 00| SHHY
[} ) . . .
This study received no funding and was performed independently
TSNS MM F5t 108% Zot HEREMo| st

ZMOE0| MEHROZ AAIT|= QHEAIZHZ0| 01502 AAHUNERT} X124l

AR TR

H|E S H7L QUADAS-2 I 9 (#652), Ziegler (2011)
»II|E { 7t ZEa
gg 1: EHX}MEH
HEE 2I¥
SIX MEH SRS J|E5HAR:
aEe oy BE Gt PA5| BEOYETN
Subjects represented consecutive participants of the German m o
Diabetes Study (GDC), a prospective study of the German
1 ! k . . 0 oL@
Diabetes Centre evaluating the long—term course of diabetes in 0 Zsia
subjects with recently diagnosed diabetes =5
SHIA-CH A HAE TSRt m o
? patients with Type 1 diabetes and 99 patients with Type 2 0 ot
diabetes O 2=l
HYATE SHTSH BRI S oL
Exclusmn crltema were malignancies, severe cardiac, renal, hepatic, H o
3 skin and psychiatric diseases, allergy to metals, and neuropathy O ot e
from causes other than diabetes. 0O 234l
AE:- M 28
BXt MdEHol M HIEZ-O| XE = A= O =2
O 254
HE/gof cHet 28
EZoE ST A FAL B4 SAAR ABSH O2|d ME)S 7|E5HA L
4 W =3
ESE BAZT YLAP| DT AYTR0| X 2 LB YSIR O =2
O =ty
Ao 2: STHHAL
HEE 2™
SIAA CHsH 7|=35td, 40| OfEHA FHEU SHMEJU =X 7S5 2!
SMAAL Zots BFOEZE AR Aoto] ChE FE g0 ML A=2t?
Neuropad(Trlgocare. GmbH, Wiehl—Drabenderho{ he, m o
Germany) examination was carried out as previously described by
1 ! . 0 SCrb O ofL| e
an operator who was blinded to clinical and electrophysiologic e
O =24
data.
LAKXIZ MEEIRAE B, Ol= A0 BAEJA=7F?
This result was assessed visually at 10, 15 and 20 min (normal = | o
2 complete colour change from blue to pink; abnormal = no / incomplete O oL
colour change). O =4
=> gt AulsiAo] Bast AQAIRF AARHE FAp3o] Ozt
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[Agxstes wust A7z 71 953 AJshjoz ANFA 754 |
AE:- M 2
AL A E= osiMardoM HEEO| X2fE = UA=7R O =2
O 28
HEg/gof cHet 28
L W R3S
SHAALRL HALe] =%, Ao} sfMo] EHNES MMAED Ho|F 227 A=71? O =2
~ O g8
A 3: FIEE HA
EEEE
EOEZF CHsi 7|=6 A0 A =D HMEJ=X] 7| S5 2:
4n8% FAL 08 4950S Feel S8 A LoD
Distal symmetric polyneuropathy was defined as the presence of
at least one abnormal nerve conduction velocity measurement plus
either a Neuropathy Disability Score = 2 and / or a = 1 m o
abnormal quantitative sensory testing parameter. Small—fibre
1 - - O ofL|
dysfunction was defined as = 1 abnormal measure of thermal N
perception threshold (warm or cold). U ===
Neuropathic symptoms were assessed by the Neuropathy Symptom
Score (NSS) and defined as Neuropathy Symptom Score = 1.
BOHEE A 2lte SIHAA Z2otol| it "E glo| sME|F=Tt? 0O of
2 | [NR | | O otue
m =
AE:- M 2
FuuE ZAAet Aol =¥ £ ZAnfsiMofM HIEEO| X2iE = JA=7R O =8
O 254
HEg/gof cHet 28
HnE=of = Ab XIEHAF S5 T kto| SHAIXIS 45tal K| oFe £ B S
MnuEof o] FolE iy HHME|7 EenEel MHMHZE HEsix| %S 0=s
87t YR oA
| ===

Fe 4 PR A

HE3 2Ad

SHAMNL HAEZE PAS BX

2HX| 2 BHAHE = (BEL0A AFE) 2X2 HOM XQlE XES 7|S5HA|2:
SHAAME) H#oHEFE ZAF ALO|o] AlZh ZtAD O AOJo AIME SHBES 7|=5HA 2!
SMAARL H#oEE AAL ALO|Of MAESTE AIZH ZHAH0| JARETR? 0O of
1 | | NR | | Oote
m =22
DE At S HIBE HAIE HAEIR m o
2 \ \ 0 oL
0 gy
S BXts BENo| ZEE QAT —_
3 \ \ 0O ofye
0 22
O
AT aPdojlA HIE3o| X2fE = A= o=
O gsta
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Diagnosis of Diabetic Neuropathy
Tests in the Clinical Practice

Using Simple Somatic and a New Autonomic (Neuropad®)

CH(FEH)

10 (#735)

PSS

(BHER)

Kamenov (2010)

o

0 99 B2 HoIeE o

Neuropad ClIO|E|2t HixHd

%
0%

EH A
o

H

ol

>0Lr

OHS Xtol= M=22 H7H=21 Neuropad plasters H7tot,

N
o
JHEAE ZARH| AR

L

sy

7]
I:t|50|
HSO
Cf

o
HA

Ofor |

B QA FTE I
e R IEN
A7L71Z NR

—

Hlo

AX71Z: The inclusion criteria

AAHARKE): M1E, M2E DaESRK264): TIDM (61), T2DM (203)

were: Diagnosis of DM type 1 or 2 according to the ADA

(2004) criteria and independently of the duration of the disease. Fasting plasma
glucose (FPG) should have been stable the last week and in the range 3.5-12

mmol /L
B X|Q7|=: Exclusion criteria:
- Another type of neur

opathy (exclusion made by neurologist).

- Unstable diabetes. More important was the lack of high excursions ( ) 5 mmol/
L for corresponding points in the blood sugar profile), than the particular value.

- Recent acute diabetic complications — ketoacidosis, severe hypoglucemia.

- Drugs, which can int

erfere with the neuropathic examination - analgesics, tricyclic

antidepressants, anticonvulsants, etc.

B Sy

7=

He

2HE)

264%: T1DM (61), T2DM (203)

AZ(M)(mean+SD)

55.4+12.0

H/0()

126/138

{7 1ZKyears)(mean+SD)

9.3+7.1

HbA1C(%)

9.3+1.7

B EEEN%ASR): 0F

W ALY

ENG,

S ZR4+EHA (Neu

ropad) (BAAIZE 108)

BlW A U=

Modified NDS (4
. Vibration perce

Semmes-Weinstein monofilament 5.07, Achilles reflex (AR)
(AEEE TIET|E

7N S=ZA

oo

ption(VP), Thermal perception(TP),

NDS >3, ZRHLR TIHT|E: NDS >6)

Oph

T+
Neuropad T- 49
z 207

- 34 -



D+ D- =
T+ 115 68 183
Neuropad T- 30 51 81
z 145 119 264
e s 08 84 ¥ B A mm o o
HEZ OEE QFH QEH  MET Wi
Neuropad
76.3 5.16 86.3 39.5 1.74 0.42 72 413 -
(D)
Neuropad

79.3 42.9 62.8 62.9 1.39 0.48 62.9 2.88 -

(&)

Yoy MNEHS e el
HLHE(%) 44% 57%
ASHE%) 24% 21%

= HWZAR] M2k NA

o
m Ol ZZMe FsF : NR

=2
- ALOA OHY AFSSE710f TSI Helet HIAEY
H| 2012 HOl=7 |t MEHE

*OHNKA 7R

HIZZ! Q& Tk QUADAS-2 10 (#735), Kamenov (2010)

# | #pr|= \ 71}

EEEE
SHAL MEf S 7|E5HA| L
aZe H5N BE £ A9 EROASTR
1 : In this cross-sectional study participated 264 consecutive inpatients with E ?:ng
diabetes type 1 and 2 from the contingency of a University endocrine i
ini i i 0O ==t
clinic, where all following procedures are routinely performed
m o
2 | gx-tiza HAE T A= 0O oty
0O ==
HYUTE EHT WA DOtRETR
. Exclusion criteria:
» Another type of neuropathy (exclusion made by neurologist).
» Unstable diabetes. More important was the lack of high excursions ( > | @ o
5 mmol / L for corresponding points in the blood sugar profile), than
3 , 0 ot
the particular value. oot
» Recent acute diabetic complications — ketoacidosis, severe O =24
hypoglucemia.
» Drugs, which can interfere with the neuropathic examination —
analgesics, tricyclic antidepressants, anticonvulsants, etc.
A% W RS
Xtz MEjolM HIERO] X2E £+ A=7R O =8
O S84
Mol ohgt 28
ZotEl SRR (M FAL Y, SEAL AAHESH d2|d ME)E 7|&5HA !
2o W %2
ERE BRZD YANP BHDTO| YNTVR MUK 2T L7 A=IP O &2
0O =34

Neuropad= 2eres Sy HEESS gl T Gl YT A0l 52 XS ARIok| 2t

Y 2: SHHA
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= FRUE
HE Moisture Status of the Skin of the Feet Assessed by the Visual Test Neuropad Correlates With
B Foot Ulceration in Diabetes
HH(EEH) 11 (#716)
g Tentolouris (2010)
(Emu) entolouris
A=d Y BRI L DR 2 MEQF Z2 A A0[Q HEHES ZARGE | S/t
e A e e
AEH LIS s e S EIEN
B 717k NR
B OIOHAIRKE): R1SR2E Ytstxt (379): TIDM (23), T2DM (356)
B ME7|IE NR
B H|27|Z: Exclusion criteria were age 75 years, ankle—brachial pressure index 0.5, estimated
creatinine clearance rate using the formula of Cockcroft-Gault 30 ml/ min,
amputation, significant foot swelling or infection, and causes of neuropathy other
than diabetes
B OAEY
Aoy e
] without with
Total i :
foot ulceration foot ulceration
K 379 258 121
g FE(T1DM/T2DM) - 15/243 8/113
S124(M)(mean +SD) - 60+11.7 63.2+10.2
/o) 214/165 130/128 84/37
{7 |ZKyears)(median value) - 10 18
HbA1C (%) - 74+16 9.2+24
B EEHA%)MR): 0F
| AN
MIEARRY
o u EAEA ZE42ZA (Neuropad) (ZBARZE 102)
H|wZAt VPT, 10g-monofilament (3% AJ3t)
ONHZFZHAL NDS, NSS (L=AHHZ XIH7|Z: NDS+NSS > 6)
W QY 2t
~ZAEE SHE: Neuropad AFZOZ QIot BAIZL2 MELX| UUAS
H {84 Z1
m FCPYST: ARMZHS(PNP)
FOEFHA =
D+ | D- | °
HrEn T+ 250 62 312
Neuropad T- 8 59 67
= 258 121 379
HOEEIM - EOHFEDM -
D+ | D- | ° D+ D- =
T+ 221 39 260 T+ 147 17 164
VPT T- 37 82 119 10g-mono T- m 104 215
= 258 121 379 = 258 121 379
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¥ 88 9 =8 BN e
gz 50|z N N 3 . AUC
GE: OFE: RLH EH  FEE uXH|
Neuropad 97 49 - 1.91 0.05 - - -
VPT 86 68 - - 2.63 0.21 - - -
10g Mono 57 86 - - 4.18 0.49 - - -
Neuropad VPT 10g Mono
HLEIE(%) 51% 32% 14%
YSEE%) 3.1% 14% 43%
n H|WZARRLS| A2 NR
n O|ZZAWM0e ¥k NR
B2l Neuropad HHE2 Y Ao ZEHYL 20| US
z2 0[2f3t #710| HMYHO2 SHOIEl= P2 Neuropad ZAKE SEUY 1SS 9Ist M=zl Zag 4
== MARRE
- PNP: peripheral neuropathy
H|2T _
- 20129 {loj=7 &t MEEH
*OHIAMA 7IE
HIEE 28 F7k QUADAS-2 11 (#716), Tentolouris (2010)
#_| BIPIE \ e
ol 1: EHX}MEM
EEEE
B HE S TSR
jAMZS olaX gE e OXto) gHOIQE=I|? 0o
1 _NORl_I_ [ | = = T 1T = AT DOH—|9
m ey
m o
2 | Xtz EAE mBtRA=IN O OfL2
0 34
SEOTE 2RI NS DJsIETR
. Exclusion crlterla were age C75 years, ankle-brachial pressure index J0.5, m o
3 estimated creatinine clearance rate using the formula of Cockcroft-Gault O ot e
230 ml/ min, amﬁutation, significant foot swelling or infection, and causes | ] Z2zt4l
of neuropathy other than diabetes. B
A" W RS
X2 MEO|M HIEZ0| XHE + A=7P O =2
0O S84
Hg 40l o3 23
ZoE SRR HAL T SHEAML AESH 21 ME)E TIEsAR
22 B RS
EBE BARI QNN BHDEO| UNLR0| MK %S LT ULIP O &2
0O =4
A 2: SHHAL
EEEE
SIPA Tl 7| &k, 3240 OfEA SE[D M EJUEX] 7|&6HAL
|| BMYA Zae maEE A 2ol oie Y glo] HNERETR Do
: NR m =sA
ol H| % 2rjoje Ao = AbKOf ™ 0o
AAKXIZE AHBEIRNE E2 Ol AP0 FAIERA=7F
2 TNA O ofL 2
' m sy
SHEAMC +% EE= siMargolM HIERO0| XE & A=7P f1g: O R
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T

TEHIS
e Original Article: Complications
a Neuropad as a diagnostic tool for diabetic autonomic and sensorimotor neuropathy
AH(FEH) 12 (#753)
R RR
2
(EmuD) Spallone (2009)
o1 Y A NSUAES(CAN) 2 dind O MZHEOPN)O| it Neuropad Let2s ZAR
- TSk Heles ZFol| Y
B O TICHEETL
otmey AN 0[Rlo}
B 77|17k NR
B OHANE): SRRt (51)
B ME7|E: Inclusion criteria were the diagnosis of Type 1 or Type 2 diabetes and age
between 18 and 70 years
B XQ7|&: Exclusion criteria were: conditions or drugs affecting the autonomic nervous
system or sudomotor function (impaired kidney function, respiratory failure, beta
blockers, diuretics, tricyclic  antidepressants, anticonvulsants  etc.); any
cardiovascular disease with the exception of hypertension; any other clinically
significant disease; non-diabetic peripheral neuropathies; peripheral arterial disease
O ACHAL (detected by the presence of claudication, absence of palpable dorsalis pedis or
posterior tibial pulses, or ischaemic foot ulcers); active foot ulcers.
" Oysy
= Lig
AL () Mg, 28 ZHSXK61): TIDM (24)
& (M)(mean+SD) 44.9+137
/01 () 29/22
QEIIZt (years) (mean+SD) 14.7+10.7
HbA1C(%) 7.9+1.7
B EEEM%)AR): 0Y
B ZAEE
MI2ARY
SBA Neuropad (ZAMAIZE 102, 152, 188)
Sl HIWHAL =)
- MNSI-Q(Michigan neuropathy screening instrument questionnaire),
OB - MDNS(Michigan diabetic neuropathy score)
(LEAZE FIEDIE ) 2N 00NN HIEARl 29)
W oy Znt
-ZNBE BEE MR
B |84 2
m RIS ARMFHS
FOEEDM - HOEEIM -
747 = =
ﬁ;’EJ-l' D+ D- < D+ D- °
Neuropad T 1 21 38 Neuropad T 16 12 28
. L B O AN (e T- 4 19 | 23
(102 2 | 20 | 3 | & |15 £ | 20 | 31 | s




neuropathies; Eeripheral arterial disease (detected by the presence of
claudication, absence of palpable dorsalis pedis or posterior tibial pulses,
or ischaemic foot ulcers); active foot ulcers.

4 =4 4 =24 aAt i
e B0k _ _ ; i AUC
== H=e el QEH| M= WX
Neuropad
(102) P 0.85 0.32 0.45 0.77 1.26 047 0.53 2.70 -
Neuropad
80 0.61 0.57 0.83 2.07 0.33 0.69 6.33 -
(158)
Neuropad
0.60 0.74 0.67 0.76 2.31 0.54 - - -
(188)
= Complete color change (CCC) AMQ AUC
(b} DEN
1 - ol
= -
E 0.8 -
E . m
= |}
E (L . o
£ AUC=0.76
=
gﬂ.i
Ed
L]
L] [ LE} e [} 1
True negative fraction (1-specificity)
BAARE
108 158 188
HLEE(%) 68% 39% 26%
HUSHE(%) 15% 20% -
= HWHARLY| A2 NA
= ANl Y NR
. Neuropade ZAAEETE= ES0[X[2H CAN ¥ DPN RFE @feh AIS0et ME =1
= HAE Zi HEAZIS 1620% GIRGIH ZIH F840| aE
Sy YRMFYS 2 VNS
H|z
CAN, cardiovascular autonomic neuropathy, DPN, diabetic polyneuropathy
* OHNMA 7R
HIS3 & B7k QUADAS-2 12 (#753), Spallone (2009)
# | e \ 71
4 1: EX}MEd
HEZ A
AL MEf 'S 7|E0HA L
Y= 94X B2 £= 29 BROUETR S
1 : We consecutively recruited 51 diabetic patients(29 male) among 0 ot
outpatients attending the diabetic clinic of the Tor Vergata University, o
O =24
Rome
| o
2 | gx-tiza HAE T A= O ot
O ==y
siEAT= 2HES BiHE TS A=71?
: Exclusion criteria were: conditions or drugs affecting the autonomic
nervous system or sudomotor function (impaired kidney function,
respirator){ failure, beta blockers, diuretics, tricyclic antidepressants, m o
3 anticonvulsants etc.); any cardiovascular disease with the exception of ] ot 2
hypertension; any other clinically significant disease; non-diabetic peripheral | 7 2zl
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olsq. H e
TIO- xa
Bx MEdolA H|E™-O0| XEE + A= O =2
O =54
Hgdo cigt «2
EEE SALZ(ALE ZAL B SIAAL AFBSE 2|1 ME)E 7S5
L2: H 22
EEE SN LAY DT UULRO| HEoX| %S 2T YT O %8
O =4
o 2: STHHAL
EEEE
S0l CHel 7|=35t, 2240 OfEA FAHE|0 HMERA=X] 7|&SHA2:
|| BMEA AT YAEFT A ZAT0| O3 B 0] HNEAEIN Dol
R m =gy
LAKX|I7t MEEIAS B2, Ol A BAEA=7Y? O o
2 : The diagnostic characteristics of three cut-off values of CCC time, H OfL|2
identified by ROC analysis (i.e. 10, 15 and 18 min), were analysed [m=3=15S]
A O 28
SHAAML +d E= siMadolM HlEEOo| XE = A=7R O =2
H =34
Hgdo gt 23
f3: 0 %3
SAAALL HALe| =¥, Ant sfMo] FH R AMAEUED} Ho|F 27 A= =
B m sy
i 3: FIEFE HA
IEFIEE
OEZF0| CHsi 7|=5td 17Z40] OfEH ™E| SHMLJUEX| 7|ESHAL:
BAET AANE oY YEMEE FEo 12 A 2oR O of
1 . Neurological assessment was performed in a quiet room, with ambient O oty
temperature in the range of 22-25°C. H =24
, | mamz gn 23 sHan 2ol g B gl s Dol
R m Esty
g 0O %8
HDEFT ZAQ HARl £¥ EE ZTMoIM HIEYO| X2 4 UETP O &8
m =g
Hgdo chgt 22
A s b ORI A} o5 Jxko| SHAIXID 45kaL x| OFe £8: 0 5
HnaEo Qs ol Cfd HHAME 7l 2nEe| MMEEN MK %2 O =s
27t A=71 st Al
| | Egl'a
Ao 4: TN AIA
HEE 2™

SHAALL BOEZE HALSE X §2 SAE = (S5E0AM AEE) 2X2 2O|M X 2 E
A 7 A

—

tojof Al SMES 7[&dtA 2!

SAES 7|2t

|| BUYAS BAEE A Afolol BB AIZH 21H0| ARAEIN Dol
R m =3
m o
2 | 22 BAE SUN BIARE AR WYL O ofe
O Eaa
m o
3| 2E #xte 20| EREALIN O ofe
O sey
We: m s
APHY WO HIEHO| K2k AL O &8
O E2
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= FRUE
A Comparison of the New Indicator Test for Sudomotor Function (Neuropad ®) with the Vibration
H= Perception Threshold and the Clinical Examination in the Diagnosis of Peripheral Neuropathy in
Subjects with Type 2 Diabetes
HH(FEH) | 13 (#794)
MR P (2008)
(EmuD) apanas
P H2E Yt SXOA Ux MAYSS OG0, LNEAL I DSUZUAXIZAVPT)E Hlw6HH wst7|s2
TEH | 2o e 4274 (Neuropad) B2t
B i FICEHEIL (JIHH A
AEN B A=y JalA
B 37717k NR
B OIHEINY): Mg DSt (154)
B MEJIE NR
B HQYIE 17M 02t E= 754 O, UXSUHAMES F& A27|, TEESKneurodermatitis, 714,
L5, Y0|0|= S5, hyperhidrosia, acrocyanosis). U=(H 200 FskS O)Xj= AR
AHZOIE, SAGIAERIK 2 Ay obF), U YIS HE, TAES, HERI B12 28, N
F st B 02 3019 Ux MEYHE
B IMEY
gt Z
= AZHE Q= EAF | AEHS Qs At
= Total
(NDS>6) (NDS(6)
2N ) T2DM (154) 90 (58.4%) 64 (41.6%)
& (mean+SD) 64.3+7.3 - -
=/04() 76/78
M2E Y QE7|7KYears) 12.8+4.3 - -
HbA1C(%) NR
B EEEM%)AR): 0Y
W A

N

Z284824A (Neuropad) (ZAAIZE 102 OJLK)

- OV |ISHE EA S L0l ZARZR MAO| TS| Hake K| 60025 Eat
oty ZIHA Sl= A2 (Sudomotor impairment was diagnosed in patients with time until
— oHd

complete colour change exceeding 600 seconds in at least one foot)
= 108 O|Lf MAMHEP} Gl= 89
TISZUSER| ZBAKVPT)
W ZA : .
- HPEA: VPT)25 Volts, intermediate: VPT 15-25 Volts, B4 VPT(15 Volts
FUHELA NDS (AIZHZE ZIH7IE NDS > 6)
W Oy
AR FEE NR
B f8y g4
LN Ve PSP S PAF: P
HTEEDA HUHFEZAA
Az (NDS> 6) = (NDS> 6) 3
D+ D- D+ D-
T+ 38 21 109 VPT T+ 71 9 80
Neuropad T- 2 43 45 25 vol T- 19 55 74
2 [ o | 64 |15 | OBV =0 [ e | i
- N : BIYE 97.8%, E0|= 67.2%, PPV 80.7%, NPV 95.6%

- VPT : BI¥E 78.9%, S0|= 85.9%, PPV 88.8%, NPV 74.3%
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&g =4 &g =4 At Tt
oidE B0l N - ) - AUC
O OEs: <f&EH  EH FEE WXH|
Neuropad 97.8 67.1 80.7 95.6 2.97 0.03 85.0 - -
VPT 78.9 85.9 88.8 74.3 5.6 0.4 81.8 - -
Neuropad VPT
QAUME(%) 32.8 14.0
S EE(%) 2.2 21.1
= HWZARI] &2 0 NR
= OZAN0e] Fef @ NR
22 SRaRzNE H2E Y SR NPHES NS BXSISE Q0] M U APIZNEN S83
Bl EESEZMNO| A BEE AlZEL VPTAIOI0] S9l5t AREAZE AT HMAR (r:=0.889, p<0.001)
* MR 7IE
HIZZ 9™ 7k QUADAS-2 13 (#794), Papanas (2008)
# | "IL7|E \ "tz
o 1: EX}MEH
TFEEE
SIXp MEf R E J|&SHAR:
N7 O%5 BE T& 249 EEO|ETR ;
- - - |
1 Recruitment was consecutive and performed in a tertiary care O ofLe
setting. O 23
SIX-CHA HAE TstR=24?
154 type 2 diabetic patients (76 men, 78 women) with a mean H o
2 age of 64. 3 = 7.3 years and a mean diabetes duration of 12.8 =+ O ofL| 2
4.3 years. 0 234
ST SETe BAS WA=
Exclusion criteria were as follows: age < 17 or >75 years,
peripheral arterial disease, allergy to metals, skin diseases
(neurodermatitis, psoriasis, scleroderma, Raynaud syndrome, m o
hyperhidrosia, acrocyanosis), drugs (corticosteroids, antihistaminic
3 . . : O ofLe
and psychoactive drugs, which may affect sweating), ot
chronic alcohol abuse, thyroid disease, Vitamin B 12 depletion, O ==
lumbar spine disorders or any other cause of peripheral
neuropathy.
A% W 2
BXHE MM HIEO XYY + YR O =8
O =4
HgMdo| cist 22
EEE AR (ALY AL B SAAAL] AFBSE A2l ME)ES 7|E5HA
22 m %8
ESE BAZI LA 2T AUV MK %S L7 Y= O =2
O ==
Ao 2: STHHAL
R
S AALO| CHsl 7|35k, 00| O{EHA LD MR =X 7|S5HAL:
SMHAA Z2ote HoEFE ZAN Aoto] ofst HE o] s f=7t? o o
1 |[NR O oie
m =

- A4 -




AKX AEEIRE E2, Ol AMHO| FAER}=7F?
Sudomotor impairment was diagnosed in patients with time m o
2 until complete colour change exceeding 600 seconds in at least O oy
one foot O 224
g 0 #8
SMAAMe| =¥ = iMoo HIER0| X2E = A= O =2
| B
Hgdo| cist 28
28: 0 %3
SHAARL HAte| =¥, Zat sjMo| FenEe| MMEFEM Mo|F 227} A=71? =
|
i 3: FIEFE HA
EEEE
EOEZF0| CHsi 7|=35td 17Z40] OfEH ™L|0 SHML(JUEX| 7|ESHAL:
HIEZE AMNE Y TINEE Fe| 7EY A 2R
Neuropathy was diagnosed clinically using the Neuropathy
Disability Score (NDS) ( Young et al., 1993 ). This is a H o
1 standardised examination comprising ankle refl exes, as well as O ofL|2
128 Hz tuning fork, temperature discrimination (hot vs. cold) and O 23
pinprick sensation at the hallux
BOEFE ZAF s SAA Aoto] e "E glo] SHAME|IJA=Tt? 0o o
2 || NR | [Oote
m sy
AE: W S
HOuE ZAl AAte] ¥ == AatsfMoM HIE-HO| X2E = A=7R O =g
O ==t4
Hggo cigt 22
X E= s = X1t a5 qkto| SHAIXIS SHSLX| or2 22 B 22
SnaEo os) HolE Chdd HHAME 7 2einEo| MMEHEN MEstX| %2 O =s
7t A&7 gy
O 234
Aot 4: APFMT Al
HE3 9¥

X2 2O|M HQE BRES 7|EHL:

N
rr
Tot
(T
H
2
R
]
el
rn
N

SHAAS) HoHEE AL AO[Q] AlZF ZH4 1 O Atolof A=l BEMEES 7|=stAl 2!
SAALRL omFE HAL Atolof HETH A|ZH ZHE0] JURYE=T}? 0o o
1 |[NR | [Oote
H ==
DE SRtE S HNEE AAE WUETR m o
2 | | | O otue
O g2y
2E $XE 240 EEE AT m o
3 \ \ O oL
0 g2y
O e
HATXIE oM H[ERO| x2HE = A= O &8
0O 84
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2z zaug
N= The Neuropad test: a visual indicator test for human diabetic neuropathy
HHESH) | 14 #793)
M Quattrini (2008)
(EmhaE) uattrini
omEY | MME U XSAZEZ0| st SRS W19t BIGI0] 2O St neuropad ZWS HlDY
B Ol TITHE} (FHH o)
CREY | W otpsuEr o
B %7)7E NR
B OITHERKE): SRR (57)
B M7IE NR
B HeP7lE NR
m OjNEY
T e
e SHH(%) DM (57)
Y=R¥(T1DM/T2DM) 20/37
A24(mean+SD) 56+1.4
H/0(H) 20/37
H2E Y QE7|7KYears) NR
HbA1C(%) 7.5~8.4
B EEHEMAR): 0
W ZAE
AL
of 1t SMLAL ZEFHA (Neuropad) (FAKIZE 108)
Bl ZA =
HUEFEAA | NDS (MFES ZH7IE: NDS 26), HRIF ZNZA
W OHEY Za:
-ZIAH =S NR
m R2d 24
. EbgsiE: MzuE
AZEE R HUEFZAL (NDS>26) =
D+ D- ©
T+ 23 18 41
Neuropad T- 4 12 16
z 27 30 57
oI MAIE ot DIZE 0 85%, S0I= 45%, NPV 71%, PPV 69%
oA

4 =4 & =4 At Tt
oizE Eol - _ _ _ AUC
HE=  O=x R&H  REH FEE WXH|
Neuropad
85.1 40 56 75 1.41 0.37 61.4 - -
(NDS >6)
Neuropad
(NDS>>6)
YLEE(%) 60
S EE%) 14.8
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= HWHARIS Iéﬂ_o NA
= =N Fet -

EMZA(denervation)S LIEHH]

iz EESEAMNOIN HEARIS S %*h%! QWOI ol 7S 2 AR
=1 - - -
Z2487 A Neuropad test)= & AZHZ SIX12 Mdsls 710k ZAR FAS

*OHNRA IR

HIEE A2 87k QUADAS-2 14 (#793), Quattrini (2008)

# | = "otAn
219 1: EX}MEd
EEEE
BHX ME S J|ESHAIR
4=2 A% BE £ P9 BEOQUETR 0o
1 | [NR | |Ootde
m =2y
SIX-CH R A E TStRA=74? m o
2 ’ Fifty—seven diabetic patients (20 type 1 and 37 type 2) \ O oL L
O =24
ST 2XHESH N E LSt =71 O o
3 [[NR | | O otue
m =
A O %=
BXHE MM YOl xHE £ YeTk O &8
H =4
Hg/doj gt 28
EEHE SIXR AT HAL B4, SEAL ARREH 2|4 ME)E 7|E5tAR:
22 O %8
ESE SAZT Y4AP| 2T AUVL0| X %S LI Y=IR 0 =2
H =
Ao 2: STHAAL
HIEY 2
S AALOl CHaH 7|=3td, 1240 O{EA A0 SHMZJF=X| 7|&5A| 2!
SMAAL Z2ate BOHEZE ZAF Aoto Che FE g0 SiM L A=2t? 0O of
1 | [NR | | O otue
m =
LAKXIZE MEEIAE B2 Ol= AT BAEJA=7F?
The Neuropad test (miro Verbandstoffe, Wiehl—Drabenderhohe, m o
Germany) was applied on the plantar aspect of the great toe and
2 removed after 10 min to evaluate the colour change as normal (blue O ofL|
colour turned completely pink, score=0), patchy (patches of blue and 0 23k
pink, score=0.5), abnormal (remained blue, score=1.0).
% O &e
SHMZUALL 28 EE NN HIBY0| XY + YETp O &2
m ==
Hg o cigt 28
2 0 ¥
SAHAS At %, Zit siMo| BT HNWEM MoIF a7t UeTk O =2
m s
==
Qo 3: FAEFE A}
HIEY 2
EHOEZF CHs] 7|=35te 40| OfEH e MUK 7[&HA2
1 HBNRFE ZAe Y ZYHYEHE o8| A28 A 2271 H o




Neuropathy assessment :

All 57 diabetic patients underwent assessment of the NDS as
previously described. We set the cut-off for neuropathy/no
neuropathy at NDS=5/10.

Small fibre function
Patients underwent computer-aided sensory evaluator (CASE) IV
quantitative sensory assessment including: heat-as-pain perception

threshold visual analogue score(HP-VAS), cold detection threshold O OofL|
(CDT) and deep breathing heart rate variability (DB-HRV). O 234
Orthostatic hypotension was also assessed as a measure of
sympathetic dysfunction and was defined by a postural drop in BP
of at least 20 mmHg.
Symptoms
Symptoms were assessed using the diabetic neuropathy symptom
score (DNS) and the short form of McGill's Pain Questionnaire
HBUEE A Zlte SIHAA Z2oto| it HE Qo] sHME U=t 0 o
2 || NR 0 ofLe
m =3
A% W &2
RDEE ZM FASl £ EE ZMoMoIM HEYo| XYY & UL O &8
O =4
Hg/do cigt 22
- « = = s ° 2: =23
Hn@zof oo ol Chy HHMEZ BHDNO| HNUR| MoK 42 Oos
27t YT i
= O =4
%% 4: HPZIWT A
EEIEE
SHEAL HOHE HALE X Y2 2XE £ (BED0AM AFE) 2X2 2O|AM X1|9I5| S?_ =2
SHEAHE)R BomEE HA ALO|Q] AlZt 7J’—J-'f 3 Atojofl A|HEl BIHEHS 7
SHEALR BnmEE HAF AtO|Of HAETE AlZH ZH40| JUR/A=TF? O of
1 | |NR 0 ofLe
m sy
DE BXE SUS HUET GAE TUETR _
2 || O o
0O 234l
£ BRtE 20| ZREAEI —_
3| 0O oty e
O =24
e m =S
AT oM HEY0| XHE & UETP O &8
O g
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T FRUE
e Evaluation of the Self-Administered Indicator Plaster Neuropad for the Diagnosis of Neuropathy
) in Diabetes
HAHGEEH 15 (#788)
PSS )
N Tentolouris (2008)
(EHAT)
oz Ux MHHESO TCHm PN EFAN0| Ot XIEZ Neuropad(PN)O|l CHEH 2tXtet ol KISt 7t A%
- AETS H}
B O TICHEEOL
eisY B OadEIr J2lA
B 77|17k NR
B ROARHE): M1E, K2 Y HERK156)
B ME7|E: Subjects were included if they were able to read and understand the written
instructions for the use and evaluation of the IPN
B XQ7|&: Patients with dyschromasia, with severe visual loss, treated with medications
affecting sweating, with known allergy to cobaltium, and with critical limb
ischemia were excluded
AL B HNEY
T L
BIRKY) Mg, 28 EHEXK(156): TIDM (7), T2DM (149)
AH(M)(mean+SD) 59.6+15.5
H/0(3) 82/74
QH7|7Kyears) 14.0
HbA1C(%) NR
B SEE%)(ALR): 0F
B ZAE
MISARRE
oy SABA Neuropad (ZAAIZE 108)
HIWZAL 2
) NSS & NDS
HIHZHAL _ ; i}
(URMHHET ZIHT7|E £X7IE Ql0] NSS & NDS 28t HMAIEh
W T Zn
-ZARE FEE BUE OMBEE Q=
m {84 24
n NCEESiE: SIRAMAEHES
HIEHEIM =
D+ D- =
T+ 87 13 100
Neuropad T- 6 50 56
Sitgat = 93 63 156
opA| oM OFA] o ]
T e s S A A A MY AUC
HEZ OE:z oH  REH FeE WM
Neuropad
87 66 94 79 2.55 0.19 87 - 83
(108)
Neuropad
HLYE(%) 21
HSHE%) 6.5
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= HIUAMRA| A NA
= N0 FeF : NR
sz Neuropad? =2 £Z9 dEdut 0[d42 LRMUFHES AlES st AL HAEN Heds
- AR
* MNWMA 71E
HIEE 98 37k QUADAS-2 15 (#788), Tentolouris (2008)
#_| ibr1E otz
o4o! 1: ZHXPMEY
HIEY A
SR MEd S 7|E5HA R
AYZe Q4N BEE £E X9 BROIYEIN m
1 : A total of 156 consecutive subjects were recruited from the outpatient O ofLe
diabetes clinic of our hospital (Table 1). (ME=3=18N
m o
2 | gA-tiz=T EAE mStAETt O oty
O =%y
s FHES WM E mStA=71 _ | o
3 . Patients with dyschromasia, with severe visual loss, treated with ) 0 ot
medications affecting sweating, with known allergy to cobaltium, and with o ol
critical limb ischemia were excluded O ==
Y m =3
Xtz MEHOlM HIERIO] X2 £ A=TR O =8
O =54
HEYo et 23
ZotE SXEARE AL Sd SHEMe A8SH d2|1 ME)S JIESHAL:
22: 0 28
EEE SXNZ] YLUYO| DT UULRO| HEoX| %S 23T YT O %8
O ==
g 2: STHAHAL
HEZ 2=
SHAA| T 7|&3tn, 2240] OfEA 8D HMEJA=X] 7|E5HA|L:
SHEAL 2= FEFE HA 200 oot B 20| s EfA=7t? m o
1 : another participating doctor who was blind to results of the tests of the O ofL|e
first visit. O 234
O o
2 | YAKZE MEEIRE BR Ol AT AL A=7F? O ot
W Eey
A% O 28
SHAEAL| =¥ E= siMaPdoM HER0| ZHE + A=7R O =8
H ==y
Hgdo| st £
oo O %8
STZAI ZAtel $8, ZIt sfA0] 2HIHO| WYTEDM Ho|F 227} Y=Tp O %2
m =y
do 3: AOEF A
H=E 2
HAagFEo| Cfsh 7|5t O40| OfEA A ML U= 7|S5HA
HOEF AAS O THNES Yy REY U 2R m o
1 : Diagnosis of neuropathy was based on clinical examination using the O oty
neuropathy symptom score and the neuropathy disability score O <4
, | BAETZEA Zis SHEA 230 et &2 GO ARt | o
O ot
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Usefulness of a new indicator test for the diagnosis
patients with diabetes mellitus

of peripheral and autonomic neuropathy in

o (F=#) 16 (#817)
PSS L
_ Liatis (2007)
(EHET)
o1z Y XN EE ZZ4Rs CEEMAHZ(PSN)L RSMAHZ 0 6t LS |ISEOiZAL
- (Neuropad)® A5 7}
B A RICEHETL (RIHH o)
ATEY B Jip=vh TJe|A
B 37717k NR
B OAEAHY): Mg DStk (17)(3458 28)
B MY7IE NR
B NeUIE
o NSMATIS| &S DXjs AO2 URHT ME| (HASUESIO| UMT/AMME HS UT| AES 815
T8 et = A0 MY, T UTE HE, dattiEe oF st I= i 019 felez
QIS MFHE) M2
o X2AFA0 gaks OES Qe AS(E BHUK|, SALSH, MU Qo] #UE 4+ U= S5|AE
M 2 WZNAEA 2722 =86k= Bt
B ONEY
s} Za}
T Total PSN (Yes) PSN (No)
X (F) 117 50 (42.7%) 67
HZ(mean+SD) 61.4+11.6 - -
2/0() NR - -
H1/28 Y (k) 9/108 - -
g Q717K Years) 10.9+7.1 - -
HbA1C(%) 7.3%¥1.6 - -
Y AEgyEt 44 (37.6%) 26 18
AR XEAMHEHS(severe) 21 (17.9%) 17 4
* QHO ZiIA} 2712 115% 2M0| =gt
B EHEHEM%)AR): 0Y
| RN
MEALS
SMAA FE222A (Neuropad)
HW AL s
e PSN It UMSN XS U MA ZZIZAL 5 37FKINSS, NDS, VPT) & 2
i O HIZEY Z0| 2t
o - NSS(HZEE S8 - AME HEES B¢ &7t (cutoff 2 3 : abnormal)
- NDS(AIZHS HOiE) : PSN| S&= &2 T} (cutoff > 5 : abnormal)
FOHEAA - VPT(EIS X2 Ex|)
* Etidls &t
- AE XIEAZATLS ¢ the battery of the four standardized tests =) 4749] test &
i VWt HIEEUER DT (2 K27 IsdM BY 0.0, borderline 1.0, HIEA 2.0
Hsl SRIIECZ CANES 7
W Q™Y Z3k NR
osM A7
oz} W Rad S

- NTYHT O YENZEE

_52_



HUHEZZA
(NSS+NDS+VPT) =
D+ D-
T+ 43 22 65
Neuropad T- 7 45 52
B 50 67 117
& =4 4 =4 aA ZlEt
ZE B0l _ _ _ _ AUC
O Ok REH  REH FeE WX
Neuropad 86 67.2 66.2 86.5 2.61 0.20 75.2 - -
Neuropad
HLEE(%) 32.8
HSHE(%) 14

" FEESE: @ NHOI NSAPECAN) HE = 2A0] 0E3
- QIZE 1 59.1% (50.0-68.0), E0|= : 46.5% (38.0-56.0), PPV : 40.6% (33.0-48.0), NPV :
64.7% (55.0-73.0)

AOHZZA
CAN Zlct (Ewing test score) =
D+ D-
T+ 26 38 64
Neuropad T- 18 33 51
ES 4 71 115

- QIZT 1 80.9% (73.0-88.0), £0|% : 50.0% (41.0-59.0), PPV : 26.0% (18.0-34.0), NPV :
92.1% (89.0-95.0)

EREEZIN
severe CAN It (Ewing test score > 6) &
D+ D-
T+ 17 47 64
Neuropad T- 4 47 51
e 21 9% 115

= HwHARS H2d: NR

(]

n O|Z2 A9 &S 1 NR

-NIT(ER [SHOZADE LR 2SS CIIMNAEE0| FICHI=H 943t DIAE0 SHUSES LIEY
z= o, ThxtH SIKIOIA| 0 FPHES WY| Y5t MEZAR AIRE 4 US

~A0IS SEfO] AT KISAALS SXOIME XSAAS FThler W DizEs B
i} MBI RISAZES ZT= 2MOIM Holst
* MR 7IFE
HIEY 28 7k QUADAS-2 16 (#817), Liatis (2007)
# | "t7|E \ "t A
499 1: EHX|MEH
"TEEEE
SR} MEH 9IS 7| 2BIA|Q
|| oaEe dsd Be we Rng aROYETN m o

O ofLle




We have performed a cross—sectional study in 117 consecutive
diabetic individuals recruited from the diabetes outpatient

o > 2 SHAl
clinic of our hospital U===
SIX-CH A HAE LStR=74? H o
2 \ diabetic patients ‘ 0 ot e
O =4
siEAT= 2XESH N E HStA =71
Patients with conditions known to affect autonomic function
(clinical and/or electrocardiographic signs of coronary artery disease,
end—stage renal disease, anaemia, acute illness, or hypoglycaemia in
the previous 24 h, chronic alcohol abuse, thyroid disease, lumbar spine H o
3 disorders or neuropathy from causes other than d_iabetes)_ were O oL e
excluded from the study. In addition, patients taking medications o ma
possibly affecting the autonomic nervous system (such as O s
anti—arrhythmic medications, antidepressants, ) )
over—the—counter antihistamines and sympathomimetic cough/cold
preparations) were also excluded.
A% W &e
Bxt MEHO M H|E™O| x2iE = A= =
O =4
HEggof| chgt 22
ZotE SIAE (A ZAL B4 SAAL] AFBSA A2l ME)S 7|E5HAIR:
2%: B 23
EFE BN YAAPO| BHINC| WYL MUK %S 2247 YR O %8
O =4
AA 21 STHHAL
HZ2 28
S AAO TS 7|=5td, 1240] OfEA sl U SHMEJ=X| 7|E5HA 2!
SHEA Zuts BOEFE ZA A0t ofjst e Qo] siME/EeT? m o
1 Colour change analysis was performed by an independent observer 0O ot e
who was not aware of the neuropathy status of the participants. 0 28
LAXI7t MEEIRE B2, Ol APHO| BAILRA=7?
A complete colour change of the patches from blue to pink in both O o
2 feet was considered as a normal response. Patients in whom the 0O o2
colour change was partial or incomplete were considered to have m SsiA
an abnormal response. =S
A8 O %8
SMAEAMS +=™ E£= siMapPgoM HIERO0| XE = A= O =2
m ==
Hado| chg 22
f£8: 0 ¥
STHALeL HAlel 2%, Zit sjM0] BHDN HMUED H0|F L7 UEIR O &2
m =S
¥ 3: ADEZ BA
EEEE
EOHEZFO Cfs] 7|=5tn 1240| O|EA LD SHML|JAE=X| 7|&SHA2:
YIEE AAE Y ZEYEHE E0 PER A ZeR
Assessment for_PS.N included examination of clinical symptoms,
signs and quantitative sensory testing. Symptoms of somatic
neuropathy were assessed using the NSS. NSS value =3 were m o
1 considered a abnormal. . . 0 ot
The NDS was used to quantify the severity of the PSN. 0 2atal
===

VPT was measured at the tip of the big toes of both feet
using a biothesiometer

PSN was diagnosed when at least two out of the three tests
performed (NSS, NDS and VPT) were abnormal
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The New Indicator Test (Neuropad®)

M= : . : . . : . :
A Valuable Diagnostic Tool for Small-Fiber Impairment in Patients With Type 2 Diabetes
CIH(EEH) | 17 (#814)
ks P (2007 A)
Emig) |
oinzx H2E die SXOM AMQEON(small fiber impairment) Zct ER2 WSSO A2 X|EZAL
s (Neuropad)2| L7}
B O TITEEL (ZHH o)
STEY B OipRiup J2lAa
B 77128 NR
B OIPOHARHE): M2 DiHeiRt (123)
B HZIIENR
B HQYIE 17M| 02 E= 75M O, YEZUHAES C2 20I9| MZHS(L/IRN, eTE HE, ¥
HIURE, AS(H ':'Hloil YakS OjRl= TATAHZ0|E, SSIAEIDIN ¥ SELY o), Y
= NZYHQYY &4, plexus paresis, SIBTZYE, herpes zoster, polyradiculopathy), 7
Aude IR '%(neurodermatltls M, dms, 3§ 27|, H0lk0lE FFL,
hyperhidrosia, acrocyanosis).
Pigutl 75y B OAEY
23}
= =
B Tota NEEE QI= B | AdEs gie ok
Bt (H) T2DM (123) 80 (65%) 43 (35%)
24(mean+SD) 64.3+8.6 - -
2/0() 59/64 - Z
H2d Yt QE7|7KYears) 12+6.1 - -
HbA1C(%) NR - -
B EEEN%)AR): 0Y
B ZAE
MISARRE
SKHZAL EE2+2HA (Neuropad) (BAAIZE 102)
e R T EIY s
NDS (2= AMZYS ZTIH7|E NDS > 6)
HIHZHAL * AMQ JISEO: 2EZZH(Tiptherm device) ¥ SZXZ{(Neurotip) ZARZL HIY
B2 Hol= g%
W 1Ty Zuk
-ZARE 95T NR
m R=4 2
n NS MEYHS
HTEZZM (NDS >6) _
D+ D- ©
T+ 76 16 R
Neuropad T- 4 27 31
=R z 80 43 123
- DIAE 95%. E0|= 69.8%, PPV 82.6%, NPV 90.2%
m NEESE AER7ISH
HuEE7ZA (\DS >6) -
D+ D- <
T+ 99 5 104
Neuropad T- 1 18 19
z 100 23 123

- QIA= 99%,

E0|= 78.3%, PPV 95.2%, NPV 94.7%
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4 =4 4 =24 ZAt T
ugE S0k - - _ _ AUC
M5 o= REH  REH FET WRH|
Neuropad
(M) 95 62.8 82.6 87.0 2.55 0.07 83.7
Neuropad

99 78.2 95.2 94.7 4.55 0.01 95.12 -

@AHR7ISEM)

Neuropad Neuropad
(NEES (AHR7ISTOH)
IAEE(%) 37.2 21.7
SHE%) 5 1

» H[TZIARIO] AZHS: NA

=

= ozZM0fO et : NR

e SEEEAE MY SRERAOM AHRME 7|ISEE TiTok=t 52 TREe S0/=8 20E

* MR 71

HIZH 28 7k QUADAS-2 17 (#814), Papanas (2007A)
# | WIbIE \ "otzn
A 1: EXpMEY
HIEE 93
SHAF ME S TS5t
a2 A4N B2 = 259 BEE0[YUETR O o
1 | [NR | | ©ode
m o2y
ex-tizw EAE TSHA=21 m o
2 \ type 2 diabetes \ O ofL e
0 234
e eiTE SHEE NS WA
Exclusion criteria were as follows: aged <17 years or >75 years,
peripheral arterial occlusive disease, other potential causes of
neuropathy (end-stage renal failure, alcohol abuse, malignancy),
drugs (corticosteroids, antihistaminic and psychoactive drugs, which m o
3 may impede sweating), peripheral nerve lesions (traumatic lesions, O ofL 2
plexus  paresis, spinal root compression, herpes  zoster, O =%
polyradiculopathy), thyroid disease, and skin diseases
(neurodermatitis, psoriasis, scleroderma, allergy to metals, Raynaud
syndrome, hyperhidrosia, acrocyanosis).
E:m S
Bxpat MEHO|M H[EZO0| X2iE 5+ A= O =2
O =254
X840 i3t 22
ZotE SXFT (AP FAL Y, STHAAL] AESHE 2|1 ME)E 7|E5HAR
L2: W 22
BHE SXZT YYMBO| EHDHO| YL MUK %S Q@7 YT 0=
O S=4

Y 2: SIHHAL

HE3 21d

SHAA Chal 7[5k, aA0| ofFA +AE D HMERA=X] 7[&0H 2!
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SMEA Zuts BOEFE ZAD Z2oto| ofist e Qo] siM /e 0O of
| NR | | Oote
m =
YAXZE ABEIRAS BF Ol ARHO| FAIZRA=71?
Time until complete color change from blue to pink was recorded.. W o
Sudomotor dysfunction was defined as the time until complete color O ofL 2
= SEAl
change exceeding 10 minutes in at least 1 foot. 0=
A% O =g
SAHAAL +=8¥ £= siMabdolM HIEZ0| xH}E = A=7R O =2
m ==
dofl ok 28
2a: O &8
SAAAIRL HAe| +3, At siMo] EenEe AMAEEL do|g 227 Y=7R O =2
mEgy
==
of 3: FADEE HA}
EEE
DEF0 Cish 7|=5tn 0| O|EA AL SHHL| A=K 7=
FUEZE AANE 0N ZEYHE 56| 2R A 227
Diabetic neuropathy was diagnosed by the Neuropathy Disability m o
Score (NDS). This is a standardized examination of ankle reflexes,
as well as 128-Hz tuning fork, pinprick, and temperature sensation O OtL2
at the hallux, as described earlier. Patients with an NDS score >6 O Sstal
were considered to have neuropathy
BomFE ZA Zits SAEAL Zutof chet "2 Q10| M E[RA=Tt? 0o of
| NR | [Oote
H =2
A% m =g
DEE AMS ALl % EE ZDSMOIM HEY0| X2 4 UETP O =8
O 28y
doj| chet 23
XTE= x Ab XIEHAF S5 T kto| SHAIXIS 45HaLX|] Ore =t i
DEF0 s HolE e HEME 7L Felndo| MR HEsIX| ¢SS 0=e
7t QTP =5
= O ==t

2 2y
BAILE HREE HAS WX #2 XS FE (SEZ0M ASE) 2X2 BOM HQIE BRES 7|8t
ZAHS) HOBEE ZAL A0I2] AJZH ZHHat O Aojof AIYE BAH S TIEBtAlL:
S HAIL HEE ZA AO[of HESH AJZH ZHZH0| AAETR 0 o
| NR | | O otue
m 2y
DE SRt SYB HuBE AAE @UEIR m o
\ | | O ot
O g4
DE sixte 240 mEEAEIP m o
3 | [table 1 | | Ootue
O g4
DE )
FHY HOM HEZ0| XY £ AP O =2
O e
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= FRUE
e Use of the New Indicator Test (Neuropad ®) for the Assessment of the Staged Severity of
- Neuropathy in Type 2 Diabetic Patients
AHFEEH) 18 (#3815)
PSEPSIN:
(ETHAT) Papanas (2007 B)
A= 28 Y KoM MAYSO| ST HAS HItok=H MER XIE AANeuropad ®)2] 84 7t
G ZITHEIH(EHH A7)
ATEY A== 7 2| A
A7k NR
B OIIOAIKE): M2E SRRt (120)
B ME7|IE NR
B HQIE: 17M DS E= 754 01, UXFUHMES C2 2019 MAYS(YI MR, YTSHE,
HIEI B12 ZY, obdael), Zeiiddet ofE(H 2H(0| gee Okl TATAHZOE, &
SIAENIN I ALY oFF), URMNASN(QMY HH, MZE0M|(plexus paresis), X
2Al herpes zoster, polyradiculopathy), Li2&2Hneurodermatitis, 744, A0S, 24Y
27|, H0|0|= S5, hyperhidrosia, acrocyanosis).
OITrHA B ONEY
2ot
= AEEE
Total = 1 7 3
SRKSE) T2DM (120) 37 44 28 11
HH(mean+SD) 67.3+5.9
H/0(E) 58/62
H2E G R4712HYears) 131432
HbA1C (%) NR
B EEHA%)MR): 0F
[ JREN L
MIZArRY
ZE227A (Neuropad)
SHAA _ _ _
of e (BAIAZE threshold: 530%&0(2t 1440%0(2t 1440% 0|4 KA
sres HI W ZA s
SR Michigan Neuropathy Classification System, A7} 2 MAME=ZAL
(AAHS R7|ZE: Class 0AIAES 912), 1(mild), 2(moderate), 3(severe))
B EEEM%)AR): 0Y
W OiFY Zuk
AR 5 NR
u 7=4 2
= EEST AEHS
ATHEAM
(MNCS: Class 0) e
D+ D-
T+
oIz} Neuropad - 316 8% gi
(£530) = 37 83 120
HUHZHAL
(MNCS: Class 1) =
D+ D-
Neuropad T 44 2 46
0%) T- 0 74 74
(530% = 44 76 | 120
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FDHEHA
(MNCS: Class 2) =
D+ D-
Neuropad ? 226 902 ;i
(1.000%) ¢ 28 2 120
= Zg 20| =gt
ESMESECEANG
(MNCS: Class 3) &
D+ D-
Neuropad T+ i 1 12
_ T- 0 108 108
(1>1,440%) % 1 109 120
&g =4 &g =4 A Tt
e B0z N N _ _ AUC
OEL  oS=  &H  EH| HEIE  WiH|
Neuropad
92.8 100 100 97.8 - 0.07 98.3 - -
(1,000%)
Neuropad
(1,000%)
ALLE(%) 0
ASHE%) 7.14
n HIZIAIRMO] AFERA: NA
= Q=209 g3t 1 NR
e SRARZAE F2Y Y BR0 MBS S5 Wil 4TXOZ 7|05l HOR Ll
= SEAFAANR OAZE 25 AAR0 OE MEHE S8 T/t 7F UXIE 248
BT MNCS, Michigan Neuropathy Classification System
n Clss 2 & 1,000% Z2 2M0| B3t

*

MR 71

HIEE 28 =7} QUADAS-2 18 (#815), Papanas (2007 B)

# | "= \ #7tAn
A 1: EXpMEd
HIEY 93
SHR ME EHRHE T E5HA Q!
Y22 A5% 52 EE 259 BRO|YETR
. - - H o
1 Recruitment was consecutive and performed in a tertiary care O ot 9
setting. Data were collected prospectively. 0 23Al
SIX-CH A HAE LotR=74? m o
2 | 120 patients (58 men, 62 women) with type 2 diabetes mellitus. | O OfL2
O g2
syt 2EES HNE st =71?
Exclusion criteria were: age < 17 years or 75 > years, peripheral
arterial occlusive disease, other potential causes of neuropathy
(end—stage renal failure, alcohol abuse, Vitamin B 12 depletion, m o
li ), thyroid disease, drugs (corticosteroids, antihistaminic
3 malignancy), thy e, drug ids, 0 ol e
and psychoactive drugs, which may affect sweating), ) ) . |
peripheral nerve lesions (traumatic lesions, plexus paresis, spinal O 24
root compression, herpes zoster, polyradiculopathy), skin
diseases (neurodermatitis, psoriasis, scleroderma, allergy to
metals, Raynaud syndrome, hyperhidrosia, acrocyanosis).
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AE:- WM 2
BXt MEHOM HIEZ-O0| X8 = A= O =2
O 24
HgMdoj gt 28
EBHE SIAE AT ZAL B, EMEAL AFREE 2l NE)E 7|EStAlR
22: 0 22
ESE BA2I AP BHDN| HNTLO| MK 2 LIt AT 058
O ==t
Ao 2: ESIHAAL
HIEY 2
SIHAAOl CHsH 7|=3td, 1240] OEA sl SHMZJF=X| 7|&5HA| 2!
SMAAL Z2ots BFOEZE AR Aoto] Che FE §l0| SiME|A=2t?
Each diagnostic test (Neuropad, clinical examination, m o
1 nerve conduction study) was performed by an operator blinded O OtH e
to the results of the other tests. O 2=k
AKXt MEEIUES B2 Ol AEO| HAEA=H? m o
) : Use of a threshold lower than 530 seconds until complete colour change 0 oL e
had 97% sensitivity and 100% specificity for diagnosis of class 0 O 23iA
neuropathy. =R
AE:- M 28
AL A E= osiMatdoM HEEHO| X2E = UA=7R O =2
O 2=
Hg/Mdoj gt 28
28: 0 22
ST HAte] 28, Zit iAo BUTMe| WNTEM Yo7 P27} U=Ip O &2
O ==t
A 3: HOEFE HAL
HIEE 2™
BNuFO el 7|=5tn 2240| OfEA LD MU= 7|&SHA2:
NIET AAE Y ZEYEHE B0 PER A ZeR
Diagnosis and staging of neuropathy was based on clinical H o
1 examination and nerve conduction study, according to the Michigan O ofL|
classification system O 24
HFOHEE ZA Zlte SIHAAL Z2otol| ofst "2 Qo] sHMEF=TF?
Each diagnostic test (Neuropad, clinical examination, o
2 nerve conduction study) was performed by an operator blinded O ot 2
to the results of the other tests. O =24
A% W %2
HDEE FAleH ZADl ¥ E& ZTMOIN HEYO| XYY & YTk O =8
O g2
HEg/gof| ciet 28
Tz ! =R I E 3l g SHA ore $E1: | g
FOEE0 old] FolE iy HEME 7 S| MHUEE MK %S 0=e
Sa7} Tk =2
= O 254
%o 4: HPZIWT} Al
EEEE
SHEAL HOEE HAALE X Y2 2XE £ (SEDAM A E) 2X2 BO|M X E SHAES 7|SdHA2:
SHAAHS)Q BOHEFE HAF ALO|Q| AlZH ZbA1F 11 AtO[Of A|RE SIS 7|=5HA2:
SAAtRL BOEE HAF ALOJO] HETE AlZE 7HH0| ARE=71? O of
1 | [NR | | Ootue
m =3

_61_




olo ojn

of e of 0 3K HH
W TJwr B[O
ol TS I #0
BOO | mOO|oF
o
~N
1
o3 w_./u
U
. 1
o o o3
0 DY <+
1 o
KH o3 w
H ™ n
5 0 K
Xa IH S
B! 5 il
o 7T i
o IH o
1 I %
K K
o i m.%
=
Ul uj -
H H o
L L | Lo
_u_l
~ ™ 8l

_62_



==

FaUg

Sensitivity and specificity of a new indicator test (Neuropad) for the diagnosis of peripheral

= neuropathy in type 2 diabetes patients: a comparison with clinical examination and nerve
conduction study
HHEEH) | 19 (#816)
slsal P (2007C)
_ apanas
) |7
oiExy H2E Yo SKte] URMABBE XSGRO U0, UMAAL I MBHTHARL H|WSI ME2 X|BZAL
s (Neuropad)9| PIZIEQt £0|= H7t
B Qi TITEHEIL (FHE o)
HEH B eI J2|A
B 712k NR
B OIPORMIHE): MY i@kt (120)
B MEIIENR
B HQY|E TESUHs Ot YTES HE, AMES, HIED B12 A, Mx Hs 3 OE Folo) Hx
RECE
B EEY
e Zu
ofmarha = Total AZEE Q= B | AFYT gl= SRt
- SX} () T2DM (120) 78 42
HZH(mean+SD) 67.3%5.9 - -
2/0(3) 85/62
M2E Y QE7|7KYears) 13.1+£3.2 - -
HbA1C(%) NR
- HXFOZ 7ALT AR 30HT HSTQUOL ZUZNMAHSE AQAIZH Tr4X| HW)2 HUXSH A7
7t OfER FE HeE
B EEIEHN%MR): 0Y
2
MISARS
Z84224t (Neuropad) (ZAAZE 108)
SRHBA _
i - HIEY Zik 102 0| MAMHSPE UCLIK| = 89
ETEE Tuman [es
NDS, NCS (ZIH7|&: NDS 26, NCS 23)
FOHFAAL =) MAMTI|SHO= NCS 3-5 (E8%), NCS 26 (E5)C2 2&
(MAHZ X171 NDS & NCS F ZAF 25 abnormaldt 49)
W 0Ny
AR 83 NR
B f8y g4
n NEHESE: MEHS
ATHZEZA (NDS+NCS) =
D+ D- <
T+ 78 13 91
Az Neuropad T- 0 29 29
= 78 42 120

- HIZE 100%, S0I= 69%, PPV 85.7%, NPV 100%

AOHEZEHAL (NDS) -

g

D+ D- =

T+ 79 12 91

Neuropad T- 4 25 29
= 83 37 120

- D= 95.2%, E0|= 67.6%, PPV 86.8%, NPV 86.2% = FA0IA gt
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HuEFAM (NCS) =
D+ D- <
T+ 0 1 91
Neuropad T- 2 27 29
& R 28 120
- QIZE 97.8%, E0|x 96.4%, PPV 98.9%, NPV 93.1%
4 =4 4 =4 BA et
gE B0k N N ) _ AUC
HEZ o5z SEH|  RLH Hs) WX
N d
europe 100 690 87 100 323 0 89 -
(NCS+NDS >6)
Neuropad
97.8 9.4 98.9 93.1 27.3 0.02 -
(NCS >3)
Neuropad Neuropad
(NCS+NDS >6) (NCS >3)
QUME(%) 30.9 3.57
S EE(%) 0 2.17
= HWZARLL] A NA
= QA0S F& 1 NR
EESEAME ANE MZES TIC & OfL2), MAMEEE AAHE| AT iR =2 MAEE 71
a8 E0lo= YA LFHTO| MHME S8 £F0(1, MEMe MAHE THE ==
R0 Gy ABEE TIHGH=0], NCS2E RARH 52| BiFEE 71X
QUMM MAHE SEXI7|E: NDS & NCS F At 25 abnormaldt AL
DHFHAE NDS 7|EO=20 MASH ZAut= EM0IA H<e

I 19 (#816), Papanas (2007 C)

o= Yotdat
1: EIXpMEY
£y Ay
MEH HHE S J|ESHAIR
YZ2 G&s BE E= PA9 BEEOETR m o
1 [ Recruitment was consecutive and performed in a tertiary care setting. [ O ofL|2
O 224
SIA-OiEw HAE TSt m o
[ type 2 diabetes patients [ O ofH e
O g
sigdT= 2 HS NE St =71?
The exclusion criteria were as follows: peripheral arterial occlusive m o
disease, chronic alcohol abuse, thyroid disease, vitamin B12 depletion, O oty
lumbar spine disorders, or any other cause of peripheral neuropathy. 0O 254
JE: m s
Xt MEHOM H|EHO| X8 = A&=7R O =2
O 254
Hoj cyst oa
e SINTAME AL B SMEAL AE=H 2|1 ME)S T[E5HA 2!
2 W 22
SE BAZI YAAT UM WYY MK 2 L7 YT O =2
O ==

a
HAO o3l 71&3td, aA0| OEA =D SHMEUER] 7|3 L:
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SHAA Zabs HaoaE AA 200 o & 8lo| MEA=TF?

Each diagnostic test (clinical examination, examination with | o
1 Neuropad, and NCS) was conducted by an operator who O ofL|2
was blinded to the results of the other tests. 0 2kl
LAX|IZE MEEAS BR Ol AEO BAZJA=7}?
The time to complete color change of the test from blue to m o
2 pml_( was recorded. The test was considered abnormal in O otL|Q
patients who exhibited a time to complete color change of the 0 2aiA
test exceeding 600 s in at least one foot. =EE
A8 W s
S AL =¥ £ siMabHoM HIEEO| xX2fE = Q=7 O =2
0O 254
g thet 22
24 W 22
SHZAAR HALe] 3, AD} siMo] 2HDES MMEE Mo[F 227t A= O =&
0 ==t
oo 3: FIHEZE ZHAl
EEEE
EOEFO| CHsi 7|&5te 20| OfEH ™| SHMZJYEX| 7|ESHAL:
FIEE ANE Y DILEE Il 7Ee A 2R
— Diabetic neuropathy was diagnosed through the Neuropathy
Disability Score. This is a standardized examination of ankle
reflexes; this also includes tuning fork (128 Hz), pinprick, and cold H O
1 tuning fork (temperature sepsation) at the hallux, as described 0O ofLe
earlier. neuropathy was defined as an NDS of =6 = Al
— Neuropathy was defined as a total NCS score of =3 0 ===
— concurrence of both abnormal clinical examination and NCS
impairment was defined as confirmed clinical neuropathy
HAEE AN Zite SEA Zoto] i "E 8o siME|JA=7t?
Each diagnostic test (clinical examination, examination with Neuropad, | o
2 and NCS) was conducted by an operator who was blinded to the O ofL|2
results of the other tests. 0O 23k
¥ m 28
ADEE FAe HAlSl 28 E FDBIMOIM HIEO| XY 5 UETR O %2
O 254
Hggo tigt 22
Xk FE =0 ol Xo AF XIEH A} o5 1kto| SHAIX S 45Hg| o2 25 B 235
SnEF0 ofsf ™Mo|E A HHME I} 2eHnEo MHMEZ HMHetsix] %S 0=
7} Y= =0
- s O 3y
Ao 4: olmaIn AlE
TFEEE
SHAAIL HOEE HALE B (2 2XE Ee= (BEXAM AZE) 2X2 HO|M K& XSS 7|
FHEAHS)QE BaEFE ZAF AO[Q| AlZE ZEATF O AL A|HEl BIHHE 7|&5HA2:
SEALt BnEFE ZAF AtO[of HAETH AlZE 7HH0| JARA=TF? 0o o
1 | [NR | |DOotue
mEuy
DE SAtE SU% HUEZE FAAE LA m o
2 | | table 1 | | O ot
0 234
DE SRfE SN0 BREASI m o
3 table 1 | | Ootye
0 254
A% W 2
HRTY oM HIEEO| X2jE = A7 O =2
0 =4
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7= 208
= M2 FHSIAO UFMNAHS FHAAH 79| RE4d
A (FEH) 20 (#151)
PVIPSINS N
2HM £ (2
(EEra) M S (2005)
Yo HSAKOM MAHE ZAE AlolK] LAHZO| RS 2i0lotd, 2 IUE 3IEZ0| +Z00 2o M
=X 0] Hi3l5k= 2IZ 0|25 BAIXt ZHAKHQ! S2X|F(Neurocheck) ZAS AJE5I0] YA AMZAHZO| M
H ZACEN REHT Y4N FEES F/o| HF
QiR TIEHEL
ATEY LI S
B 77|17k NR
B OIORARHE): DiEatRt (124)
B ME7|IZE NR
B HQYIE AL 3 24 Zelo| SHtE Z2, g@d F0Ed 20 mg/dl ok, W, 7t FH
B O UTE 589 UMM Vis SE, MM Vis Xols, MFEE, UX| med
2 30| U= = A
B OINEN
oLy c
T HE
SHRHEH) 124%: TIDM (3%H), T2DM (121F)
AZ(M[)(mean+SD) 59.94+9.24
2/01(3) 45/79
#871ZKyears)(mean +SD) 11.62+6.16
HbA1C (%) 8.74+1.44
B SEEN%)AR): 0Y
B ZARE
MISARRE
o SMEA Z2487} (Neuropad) (ZAAIZE 108)
Bl ZAL o2
= =AW NAFEAH
SR Z SAE(T SS Total symptom Score), MNAMEZAAKNCS)
(LRMZYE JTT|E: 2X|7|F Gl0| MFTEHAKNCSHTSS 20 KIAIR)
W oIy 2
-dARE S 2 242 NR
H R8d 24
n REFST: dRAEHS
AOESAA <
+ [ D- | °
T+ A 6 100
Neuropad T- 15 9 24
o1z} = 109 15 124
oz =0jE >y =4 4 =4 ZAt Tl AUC
HEZ OFx REH  REH| e  WXH
Neuropad 86 60 9% 38 2.16 0.23 83 9.40 -
- g DS Ao M HIE HO YSHIZHE0| QAT TEE BXF 248 & MAME HAR AF
80| UACIL FHE 2tt= 15F(62.5%)0|ACHTable 5 FiT)
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BAE

o
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Total
24
19.35
16.13
58.06
323

Without ncny;rnl
)
7.26
1.61

neuropathy

Nerve conduction study

n-‘ll)pdthy
15
62.5
18
14.52
5484
323
100
4
109

With peripheral

40
13.7

Neuropad

=HEALY G

of Total
% of Row
R
% of Total
% of Total
% of Row
n
of Total
% of Row
n
% of Total
% of Row
1 g

o

%
%
[

Afoto] AEHS: NA

Table 5. The Neurocheck Score and Peripheral Neuropathy in Diabetic Patients
Score
Total
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