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DE FIBRA FINA".
oPRINCIPALES EXPLORACIONES
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INTRODUCCION:
Ah-TTR/TTR-FAP:

— Enfermedad sistémica, progresiva, neurodegenerativa,
rara, severa, cronica (trat?), discapacitante, de HAD e inicio

en edad adulta.
— Descrita por 12 vez en 1952 ( Dr. Corino de Andrade).
— Focos endémicos

* Portugal, Suecia, Japon, Espafia (Mallorca/Huelva).

— PREVALENCIA GLOBAL: 10.000 personas... Y SUS FAMILIAS.

* Prevalencia en Portugal : 22.93/100.000h. (1865 pacientes). (2016).
* Mallorca :95 pacientes (2016). Y croe

Epidemiology of Transthyretin Familial
Transthyretin familial amyloid polyneuropathy Amyloid Polyneuropathy in Portugal:
(TTR-FAP) in Mallorca: a comparison between late- and A Nationwide Study
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Table 2. Prevalence estimates by country

General Prevalence Prevalence Prevalence
Country population, M low mid high
Totals 4,582.3 5,526 10,186 38,468
Core 4601 3,639 3,762 3884
Turkey 8.7 25 25 25
Bulgaria 7.2 41 4 4
Netherlands 16.9 45 45 45
ESTIMATING THE GLOBAL PREVALENCE OF TRANSTHYRETIN Cyprus 1.2 51 51 51
FAMILIAL AMYLOIP POLYNEUROPATHY Germany 81.4 121 121 121
HARTMUT H. SCHMIDT, MD,' MARCIA WADDINGTON-CRUZ, MD, PhD,> MARC F. BOTTEMAN, MSc, MA,* Japan 127.0 11 123 135
JOHN A. CARTER, MS,* AVIJEET S. CHOPRA, PhD,® MARKAY HOPPS, MPH,* MICHELLE STEWART, PhD,®
SHARI FALLET, DO,® and LESLIE AMASS, PhD” Sweden 9.8 253 253 253
France 66.8 502 502 502
Italy 60.8 500 550 600
Portugal 10.3 1,980 2,051 2111
Muscle Nerve 57: 829-837, 2018 Extrapolated 4,122.2 1,887 6.424 3,4584
Luxembourg 0.6 0 1 4
Slovenia 21 1 3 16
Ireland (North) 1.9 1 3 14
New Zealand 4.6 1 7 35
Finland 5.5 2 8 4
Denmark 5.7 2 8 43
z ’:x 160 Israel 8.4 3 12 63
] - Switzerland 8.3 3 12 62
& pies Austria 8.6 3 13 685
£ o e Hungary 98 3 15 74
§ 200 Czech Republic 10.6 3 16 79
£ w0 Greece 10.8 3 16 a1
Eoaw Belgium 11.3 4 17 85
20 = °°"’ - Ecuador 16.1 5 24 121
E SW’QM 37--03107:5"! 1290 10320 1000 905 880 752 568 380 267 170 148 099 032 020 '
& 0 e Romania 19.8 5] 29 149
B PPPE PSS DS ® !
“ > 6\ 0\ e\\\r \\- o\ (,\ c\ o\\\» @@\ R AR \o\'\c, \r\ & \o\ Sri Lanka 21.0 7 3 158
s P @ EENOPAF P OO Taiwan 23.5 8 35 177
& & ‘@oo‘pge&;‘p@ {7‘%‘%‘§$"§6\9‘of\&& :
Q\G‘ as f o8 o8 & & PRt & Australia 23.8 8 35 179
& S "‘? W o Korea (South) 50.6 16 75 381
Coumtrs ; . Malaysia 30.3 10 45 228
FIGURE 2. Exiracted ATTR-FAP prevalence vm::';:i:qin:,h)oln g:ne:al ;o::a:?ol (1M). The highest and lowest prevalence values Canada 35.9 12 53 270
reported ir; the literature were for subnational regions. The highest prevalence was report‘ed in Northern Portugal (1,631.20/1M), and Poland 38.0 12 56 286
the lowest was reported in Sicily (0.20/1M). Values are categorized as A (endemic country, national estimate), B (endemic country, Argemina 43.4 14 64 326
jional estimate), C (nonendemi try, national estimate), and D (nonendemi try, regional estimate). ATTR-FAP, transthyreti .
;:'g':n:?af"syl‘r;\: :Olyne’:‘t:::m"zmw country, national estimate), an nonendemic country, regional estimate) ran: yretin Sparl 46,4 15 m 349
UK 65.1 21 97 480
Mexico 127.0 41 188 955
Russia 144.1 46 214 1,084
Bangladesh 161.0 52 239 1,211
Brazil" 207.8 623 623 5,078
usat 321.4 104 476 2,488
India 1,311 423 1,943 9,858

China 1,347.7 435 1,997 10,134



GENERALIDADES AhTTR

* FISIOPATOLOGIA: Depédsito extracelular de fibrillas de
amiloide.

e SINTOMATOLOGIA mas caracteristica:
PNP axonal sensitivo>motora progresiva .
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““"fibra fina > neuropatia autondmica > NFF (SFN)

= fibra gruesa > PNP SM. /Al
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— ASOCIA: afectacion cardiaca, Gl, ocular, STCy renal. ‘ \
* Heterogenicidad fenotipica y genética (> 120 =
mutaciones). SN £

— W -

— Retraso en el diagndstico. S A =



PUNTOS CLAVE :

El diagnostico esta frecuentemente retrasado de 2,8-4,3
afios TRAS EL PRIMER SINTOMA.

El prondstico es FATAL entre los 2 a 15 desde el inicio.

La PNP progresa en 3 a 5 anos.
— Primero FF autondmicas >FF termoalgésica> FG (S>M).
— Distal a proximal de EEIl a EESS.

Forma de inicio PRECOZ ( <50 a.) : predomina la PNP y el
inicio con la neuropatia de fibra fina.

Forma de inicio TARDIO ( >50 a.) : predomina la afectacién
cardiaca +PNP ( mas difusa).

TRATAMIENTOS EMERGENTES : DIAGNOSTICO PRECOZ.
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Clinical features of transthyretin familial
amyloid polyneuropathy

. < .. . EAT polyneuropathy (TTR-FAP) in Europe: where are we
(P{}Itllgdl, ) (JFPIUB" and Ma]orca), T1R FA_I nny.'? A_ European network approach to defining the
occurs before age 40 years (early onset), wi epidemiology and management patterns for TTR-FAP
gressive sensory-motor and autonomic neurc st P, Do o Lty Ot Luce G

from the European Network for TTR-FAP (ATTReuNET)

leading to cachexia and eventually death » ,

on average, 10.8 years of disease onset [7,48,59]. o?
Length-dependent small-fibre sensory-motor poly- *
neuropathy with life-threatening autonomic dys-
function is a distinguishing feature of TTR-FAP in
these regions, but frequently, there is also cardiac
(conduction disturbance), renal, and ocular involve-
ment [60"].

“HABRA QUE BUSCARLA Y DEMOSTRARLA"...
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Small fibers,

big troubles

NUESTRA EXPERIENCIA.

" ESTUDIO DE SEGUIMIENTO EN PORTADORES VAL3OMET EN LA UNIDAD
MULTIDISCIPLINAR DE AMILOIDOSIS.

@ PRINCIPALES PRUEBAS NEUROFISIOLOGICAS.

DE FIBRA FINA”.




TIPOS DE FIBRAS NERVIOSAS
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NEUROPATIA de FIBRA FINA

e Descrita en 1992: Stewart et al.

DISTAL SMALL FIBER NEUROPATHY:
RESULTS OF TESTS OF SWEATING
AND AUTONOMIC CARDIOVASCULAR
REFLEXES

JOHN D. STEWART FRCP{!:L PHILLIP A. LOW,
and ROBERT D, FEALEY,

e Aquella neuropatia periférica en la que se afectan las fibras
nerviosas de pequeiio calibre : Ad y C.

— La mayoria de PNP afectan en su evolucién los dos tipos de fibras (f+g).

* Los nervios sensitivos estan formados por fibras g+f con diferentes
umbrales de estimulo y receptores.

— Si existe > afectacion del SNA ( fibras amielinicas C):
« NEUROPATIA AUTONOMICA.

— Si existe > afectacion difusa de FF (Ad y C : termoelgésicatautondmica) :

« NEUROPATIA DE FIBRA FINA.




NEUROPATIA de FIBRA FINA:
* FISIOPATOLOGIA:

— Degeracion axonal de esas terminaciones nerviosas.

— Hiperexcitabilidad ( canales Na+).

* ETIOLOGIA:
— |Idiopatica.

— Secundaria.

Table 2. Causes of small fiber neuropathy

Eticlogy

Metabolic/nutritional
e Diabetes mcHiTu?;
“insulin neuritis™*
» Metabolic syndrome
« Chronic kidney disease®™
 Vitamin By deficiency™
« Vitamin B, deficiency® %
« Thyroid dysfunction®'2°
. Hyperlipidemia:
Infectious
e Human imp Vrjodc"icioncy virus / acquired immunodeficiency

4495 impaired fasting glucose,*®*" and

58,59

—Chagasdisease
Amyloidais®™ ™

* Systemic

« Familial
AUOTrmre

« Sidgren syndrome ™71

o Fibromyalgia'#* %%

« Systemic lupus erythemnatosus’>
o Vasculitis™

« Sarcoidosiz™ 58

SMALL FIBER NEUROPATHY: GETTING BIGGER!
AMANDA C.Y. CHAN, MBBS, FRCP,' and EINAR P. WILDER-SMITH, MD'*
Neurclogy Hosgital, Leve

sl University e Block, Un

Drugs and toxins
Metronidazole™

Nitrofurantoin®’
Linezolid® 17
Anti-TNF inhibitor®?
Thallium®
Statins™
Chemotherapeutic agents, such as bortezomib™
Vaccination for rabies, varicella, or Lyme®
Alwhol.‘}{'}..“f
Paraneoplastic

« Multiple myeloma and monoclonal gammopathies™

e Lung cancer *°
Hereditary

» Fabry disease %

s Sodium channelopathies (Na, 1.7, Na,1.8>

08

s Hereditary sensory and autonomic neuropathy types Il

|\’H:].T 28

Inflammatory

o Sensory/small fiber Guillain-Barré syndrome
Other rare associations
Parkinson diseasa’®
Pompe disease™”
Fragile X-associated tremor ataxia syndrome'®’
Benign fasciculation syndrome'*
Critical ilness'*
Celiac disease'*

100,101

135136

Wilson disease

137,138

Armyotrophic lateral aclerosis
X-linked adrencleukodystrophy
Idiopathic’®

139




NFF: SINTOMAS y SIGNOS

DOLOR-DISESTESIAS
* Severo, limitante
* > espontaneo.
e Evocado (sébanas en la cama, calcetines).
* Ejercicio o calor (canalopatias, Fabry).
* Distribucién longitud-dependiente (pies>manos).
* Ocasionalmente distribucion focal
(inmunomediadas).
* Quemazoén, pinchazos, prurito.
* HIPOESTESIA (<frecuente).

ALTERACION SENSIBILIDAD A LA TEMPERATURA
* Hipoestesia al frio, calor.
* Hiperalgesia al frio, calor.

SINTOMAS AUTONOMICOS (<20%)

* Hipotension ortostatica.

* Disfuncidn gastrointestinal-urinaria.
e Disfuncidn sexual.

* Ojo seco.

Cambios troficos piel: seca, agrietada o

brillante.

Normalidad funcién motora.
Normalidad funcidon sensitiva de fibra
gruesa: tacto, vibracidén y propiocepcion.

Disminucidn sensibilidad punzantey
térmica.
Hiperalgesia al pinchazo.

Alodinia al pincel.

Disminucién TA cambio postural con
aumento FC.

oSPI
eCALAMBRES
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Enfermadod de Andrade

pOI‘ T RA N ST' R R E Tl N A ( A h TT R) [Amioidosis Hereditaria por Transtirrsfina)

A Length-dependent SFN B Mon-length-dependent SFN
Diagnostic tests

Pinprick

Cold touch

D

%s

Heat

G

Gentle stimulation
to light touch

g)_ The diagnostic challenge of small fibre neuropathy: clinical
presentations, evalvations, and causes

Astrid Terkelsen®, Pdll Karlsson®, Giuseppe Lauria, Roy Freeman, Nanna BFinnerup, Troels S Jensen

Lancet Nevrol 2017; 16: 93444
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D IAG N OSTI CO Exploracmnes Complementarlas

CUESTIONARIOS PARA VALORAR NFF. ~ [ ——

PRUEBAS VALORACION FUNCIONAL SNA: [ oo

— CARDIOVASCULAR: HRYV, Tilt Test, Hipotension postural (TA). r—
MN: SPECT ( I-MIBG).

— PRUEBAS DE VALORACION FUNCION SUDOMOTORA: u Goade 3~hresor e e o

Grade 2-two or fewer lines of
wrinkling on each side of the
fingertip

«  QSART. —

- SUDOSCAN (ESC).

«  STIMULATED SKIN WRINKLING

«  TEST de SUDOR TERMORREGULADO, MOLDES DE “SWEAT IMPRINT”,..

PRUEBAS NEUROFISIOLOGICAS: ENG por definicién debe ser NORMAL.

— QST
— RSC.

— Intervalo R-R. : sl Ly
— POTENCIALES EVOCADOS LASER/CALOR ( CHEPs /LEPs). =l 2

. , CALOR (cheps £ 2 {i s |
— Microneurografia. ] - T

PRUEBAS DE A.P.: Biopsia cutanea (DFNIE). I
MICROSCOPIA CONFOCAL (Oftalmologia).




DIAGNOSTICO

*DIAGNOSTICO de la NEUROPATIA DE FIBRA FINA:

—CLINICO con el soporte de UNA TECNICA DIAGNOSTICA ESPECIFICA
para el estudio de LA FIBRA FINA > TERMOALGESICA.

* Criterios diagndsticos.

Las exploraciones complementarias para el estudio especifico
de las fibras de pequeno calibre son MUY LABORIOSAS
(“time-consuming”), y estan disponibles en pocos centros
hospitalarios.

—PEL/CHEP/microneurografia.
—Unidades de estudio de DISAUTONOMIA.
—Biopsia cutanea para valorar la DFNIE.




CRITERIOS DIAGNOSTICOS

AL MENOS 2 (2006):

The d|agnost|c criteria for small fibre neuropathy:
from symptoms to neuropathology

1) SINTOMAS CLINICOS DE AFECTACION DE FIBRA FINA: °

OAlodinia y/o hiperalgesia y/o alteracién s. termoalgésica.

ODistribucidn de neuropatia periférica.

®?) QST patoldgico ( para umbral de frio y calor).
®3) Disminucion de la densidad distal EEIl de fibras ( biopsia piel) : IENF.

® DESCARTAR PN P ( no déficit motor, no alteracion sensibilidad vibratoria/ artrocinética/tactil /RMP, no
alteracién ENG) .

©2009: POSIBLE (1), PROBABLE ( 1+ ENG n.sural NORMAL), DEFINIDA
(1+2+biopsia cutanea).



PRIMERA CONCLUSION:

e Enla AhTTR es frecuente el debut con
afectacion de FF en sus formas de inicio

precoz >tardia.

e RECORDAR:
— NEUROPATIA AUTONOMICA.
— NEUROPATIA DE FIBRAS FINA ( A+TermoAlgésica).

* PARA EL DIAGNOSTICO PRECOZ y
SEGUIMIENTO DE PORTADORES:

— ¢QUE PRUEBAS NOS RECOMIENDAN HACER?




SEGUIMIENTO DE PORTADORES VAL30OMET

Table 3 - Small-fiber nenropathy Symptom Inventory
Ouestionnaire (SFN-SKJ): at least taro symptoms ane

Table 2 - ATTReuNET-recommended minimal monitor-
ing of asymptomatic carriers and criteria for diagnostic

confirmation of overt TTR-FAP.

Histary Clinical questionnaire for sensory and
autonormic dysfundion (gestraintestinal,
erectile dysfunction, urinary
dysfunction), SFN-510

Body mass index
fweight, height)

Sensorimotor Temperature pain sensitivity in feet and
examination legs
and testing

Neuropathy Impairment Score (MI5)
Sweat test (Sudoscan)
Meurophysiological Electromyography, nerve conduction

testing studies (MCS)
Cuantitative sensary testing [Q5T)"
Autonamic Sympathetic skin response
examination
and testing
Heart rate response/variability™
Other Microalbuminuria
Electrocardiography (ECG)
Confirma ton Omset of symptoms and/or signs

of diagnosis
Changes in physiological tests cormpared
with basdine
Biopay avidence of amyloid
(confirmatory)

From Obid et al., 3016 [24].

FAP: tranathyretn farilial amyloid polymeuropathy [(hereditary);
5F-510: shaort-form Symptom Inventory Questonnaire.

* Required in Portugal.

¥ Heart rate response to deep breathing.

required to suggest the diagnosis of TTR-FAF in camiers
of TTR mutation.,

Sensary Dorl
Peripheral pain [burning)
Paresthesia
Alladymia
Diminished temperature sensation
Diminished pain sensation
EATO T
Sicea syndrome (dry mouthdeyes) >2
Accomoadation disturbances
Hyperhidrosishypohidrosis
Micturation disturbances
Impotence/diminished lubrication
Gastroparesis
Diarrhea/constipation
Facial flushing
Orthostatic complaints
Palpitations
Total: 15

From Lauria et al., 2012 [25].

tary).

International meeting of the French society of neurology 2016

Familial amyloid polyneuropathy: When does it
stop to be asymptomatic and need a treatment?

D. Adams *>%", G. Beaudonnet ¢, C. Adam>°%, C. Lacroix >4,
M. Théaudin®®, C. Cauquil>®, C. Labeyrie “"
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*PROTOCOLO DE ESTUDIO ANTE UNA SOSPECHA DE TTR-PNP.
*SEGUIMIENTO PORTADORES.

PRINCIPALES EXPLORACIONES
NEUROFISIOLOGICAS .
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EXPLORACION NEUROFISIOLOGICA

e EMG: ENG /VCN =exploramos fibra gruesa (M/S) (A«/AB).

e Valoracion de FIBRA FINA termo-algésica (asyc).
1. QST (TEST SENSORIAL CUANTITATIVO).
(PE por laser).

(PE por calor).
(PE por estimulo eléctrico doloroso) .

* Valoracion de FIBRA FINA autondmica (c).

1. RESPUESTA SIMPATICO CUTANEA ( SN simpatico): RSC.

2. INTERVALO R-R (SN parasimpatico): HrVRR.
(Ady C)




1.ELECTROMIOGRAFIA

Ante |la sospecha de neuropatia de fibra fina:
— ENG debe ser NORMAL + soporte de test especificos.

Ante |la sospecha de inicio sintomas PNP en paciente
portador :

— VALORAR CAMBIOS SIGNIFICATIVOS EN ENG BASAL

( seguimiento evolutivo): caida de amplitud del SNAP/CMAP.
Ante una sospecha de PNP HEREDITARIA POR TTR
esperaremos encontrar:

— POLINEUROPATIA SENSITIVA>MOTORA DE PREDOMINIO
AXONAL (amplitudes bajas) de inicio DISTAL EN EEIlI +STC.
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" 2.VALORACION NEUROFISIOLOGICA DE FIBRA FINA:
RESPUESTA SIMPATICO CUTANEA.

* Es el potencial registrado ante el cambio de resistencia cutanea provocado
por la sudoracion tras un estimulo.
— ESTIMULO SOMESTESICO, ACUSTICO O MAGNETICO.
— Informacidn indirecta sobre la funcidon sudomotora colinérgica simpatica.
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* FISIOLOGIA:

* Reflejo polisindptico.

* Multiples aferencias: estimulo emocional, acustico, eléctrico-sensitivo.
* SNC: hipotdlamo, formacion reticular, médula espinal (columna lateral) ipsilateral.
* Via eferente: fibras simpaticas sudomotoras pre y postganglionares (fibra amielinica C).

* Activacion glandulas sudoriparas. Esta presente en pacientes con ausencia congénita de
gl.sudoriparas. -
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2 VALORACION NEUROFISIOLOGICA DE FIBRA FINA:
RESPUESTA SIMPATICO CUTANEA.

ESPECIFICACIONES TECNICAS: Venta 'Ias.
a) Estimulo eléctrico .
. N.mediano, n.tibial, n.trigémino. * FaCI| reallzac|on.

Dur 0.1-0.2ms. , . . .
Int 10-30mA (x3 umbral sens). * Método cribaje, screening.

No doloroso. * ALTA ESPECIFICIDAD.

Frecuencia irregular (>30sg)
Evitar habituacién.

b) Estimulo acustico .
c) Estimulo magnético, estimulo laser. Desventajas:

Reistro. * Gran variabilidad.

Mano: palma-dorso mano.

Pie: planta-dorso pie. * Tendencia habituacion.
Tiempo: 5-10s. * . ] .. ]
Filtros: LFF 0,1-2Hz, HFF 100Hz. No claros criterios definidos de anormalidad.

Sens: 0.2-2mV/div % i
ausencia

*Yamplitud >50% D-E
* BAJA SENSIBILIDAD.

Mayor utilidad en la valorar la funcionalidad de fibras
fina (C) mas que en patologia autonémica.




2 VALORACION NEUROFISIOLOGICA DE FIBRA FINA:
RESPUESTA SIMPATICO CUTANEA.

NORMAL

RSC PATOLOGICA PARA PIE




2 VALORACION NEUROFISIOLOGICA DE FIBRA FINA:
RESPUESTA SIMPATICO CUTANEA.

o conduction along unmyelinated fibers, and latenc
measurement is not useful. Initially regarded as a

orr allor-none phenomenon, now as techniques are rc 1 1 V
fined, amplitude criteria are defined. According t > . m mano

- Tdilee 37 m . o .
Palm A ~ w0 = Tig .“0(.|(1LLL__ latency in hands is 1.6 = 0.1 s, amplitud .
~— s00 ¥ nep in hands is 1.3 £ 0.2 mV, latency in feetis 2.1 + 0.1 >O.7 n |V p|e

orr and amplitude in feet is 0.8 £ 0.1 mV. According t
Knezevic,”” latency in hands is 1.5 £ 0.1 s, amplitud

or in hands is 0.5 £ 0.1 mV, latency in feetis 2.1 £ 0.2

and amplitude in feet 0.1 = 0.04 mV. According t
Plant T — [ l)mr}_‘.““ |11:.‘21|1_]'.|L<.-nc\' in hands is 1.5 s, mean al_up] >O-4 mV mano
R de in hands is 0.450 mV, mean latency in feetis 1. .
ot s, and mean amplitude in feet is 0.15 mV. >O 15 mV p|e
Chinical Comments. The main advantages of th ’
ore SSR are that it is sensitive, reproducible, semiquar
titative, simple, fast, and readily obtained on mor

alactronbveinloric aoninmeants The main dieadvar
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2. VALORACION NEUROFISIOLOGICA DE FIBRA FINA:
INTERVALO R-R

e Registro de la variabilidad de la frecuencia
cardiaca (R-R) en reposo.

— Arritmia fisioldgica sinusal (n.vago). “\Q\: d

e Registro de la variabilidad de la frecuencia
cardiaca (R-R) tras activaciones (HV, Valsalva).

* Programa automatico (calculo): media de 5 ciclos.
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2 VALORACION NEUROFISIOLOGICA DE FIBRA FINA
INTERVALO R-R
a)R-R Intérvalo. b)R-R Intérvalo .

Condiciones basales. L
Respiracion profunda 6 rpm.

+»*Registro durante 1 min.
“Promedio 5 min. % Registro durante 1 min a 6 rpm (5”1 /5"E).

< Arritmia sinusal normal: %+ Inspiracion \V RR - Espiracién NRR

inspiracion ¥ RR % Diferencias entre FC miny FC max >10 Ipm

espiracion MNRR
*»Variabilidad >10% RR




2.VALORACION NEUROFISIOLOGICA DE FIBRA FINA:
INTERVALO R-R
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3.VALORACI(')N NEUROFISIOLOGICA DE FIBRA FINA:

QST ( TEST CUANTITATIVO SENSORIAL).

TEST PSICOFISICO (no invasivo) de evaluacion de UMBRALES SENSITIVOS a
estimulos sensoriales cuantificados en las diferentes vertientes sensitivas.

» Exploracion mas generalizada para la deteccion de disfuncidn fibras finas.

» Bateria de pruebas.

Permite evaluar de forma objetiva |la SENSIBILIDAD y cuantificar la TERMOALGESIA.
Permitira evaluar tanto la HIPOESTESIA COMO LA HIPERALGESIA.

» Distintas modalidades sensibilidad:

> térmica: A, C (thermotest) -método de los limites-niveles-
» vibratoria: AB (estimulo vibratorio-vibrometro-).
» tactil: AB (monofilamentos ).

Estudio funcionalidad totalidad del circuito nervioso sensitivo : central y periférico.
Pobre efecto localizador.

Depende colaboracion del paciente. (' ‘

“Time consuming”...

1
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3.VALORACION NEUROFISIOLOGICA DE FIBRA FINA:
QST ( TEST CUANTITATIVO SENSORIAL).

TSA I
Q SENSE

CASE IV



[ :

| JORNADAS
A ll\,II/; )!lenli"-)l{ h‘k‘\

por TRANSTIRRETINA (A \hTTR)

3.VALORACION NEUROFISIOLOGICA DE FIBRA FINA
QST ( TEST CUANTITATIVO SENSORIAL).

BATERIA DE TEST en el QST :

1. UMBRALES SENSIBILIDAD TACTIL SUPERFICIAL:

— Monofilamento Semmes-Weinstein
— Filamentos de von Frey

Distintos algoritmos
PJ Dyck (WR Medical Electronics):

— eltestseiniciaenlazona?2yluego en la 8; segun resultados obtenldos se utilizan distintos grosores de fllamentos
y el test sigue distalmente, o bien proximalmente.

—  puntuacién segun resultados en cada punto anatdmico.escala cuantitativa de deterioro neuropatico.

2. UMBRALES SENSIBILIDAD VIBRATORIA:

— Estimulo vibratorio onda sinusoidal 1 _—

Variacion frecuencia vibracion.

Variacion intensidad (amplitud) vibraciéon (125 Hz): 0-30g + frec.




3.VALORACION NEUROFISIOLOGICA DE FIBRA FIN‘-A:
QST ( TEST CUANTITATIVO SENSORIAL).

3. UMBRALES TERMO-ALGESICOS (THERMOTEST):
— Termodo: aplicacion sobre la piel.

* Principio de Peltier: el paso de corriente eléctrica a través de dos
semiconductores genera calor o frio dependiendo de la direccion de la
corriente.

» Temperatura adaptacion: 329C.
* Rango temperaturas: 02C — 50°C.
— SE VALORAN UMBRALES AL:

— Frio: fibras Ad. \\\ $

—  Calor: fibras C. ?/"" e
Y oAl 3

—  Dolor por frio: fibras Ad y C. A7 4 ]

— Dolor por calor: fibras C.
— UTIL: CUANTIFICA TANTO HIPOESTESIA COMO HIPERALGESIA.
— Variabilidad explorador/colaboracién paciente.



3.VALORACI(')N NEUROFISIOLOGICA DE FIBRA IM:INV-A:
QST ( TEST CUANTITATIVO SENSORIAL).

e UMBRALES: TECNICA:

— Estimulo dindmico. METODO DE LOS LIMITES.

— Estimulo continuo de intensidad creciente o descendente. /
— El paciente seinala cuando el estimulo es percibido.

— Umbral, tiempo de reaccién incluido. NORMAL
— Estimulo estético . METODO DE LOS NIVELES. /
— Varias series de estimulos estaticos de distinta magnitud . oC

— Cambio de la intensidad del estimulo.

ELEVATED THRESHOLD

— Estimulos nulos.
— Algoritmo 4,2,1: 15-20 estimulos

— Umbral: promedio. —
* CUANTIFICACION DELDOLORAL CALOR:  [“mwro o | 1 1
— Estudio perfil percepcién dolor. Estimulo estatico. © 1.2 3 a5 6 7 8 9 0 /
— Respuesta en base a una escala visual analdgica (VAS): '

—
INTOLERANT OF INCREASINCLY
PAINFUL STIMULI

— Calculo: Umbral HP:0.5 = inicio dolor. Umbral HP:5.0 = nivel intermedio de dolor.

* Ladiferencia entre los umbrales HP:0.5 y HP:5.0 umbral muestra la tolerancia del sujeto a los
estimulos dolorosos crecientes
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METODO DE LOS LIMITES: THERMOTEST

Patoldgi
[P——
Mod Cold Sen. ‘Warm Sen. Cold Pain Heat Pain
o 10 19 faad 174 Mod  Cold Sen. Warm Sen. Heal Pain
Ex- hstt 31,0 239 62 494 Del 220 22 174
LA 004 L 0.0 Relt 100 2 494
Var 053 019 080
50.0
| | ‘ 500
2.0 W W W W N B AR —
a20 a L | ‘ ‘
[
EIR 340 67 48.7
309 341 8.0 486
o 339 59 50.0 FTR 1] 335 481
w09 8 10 . 500
an w5 500 *
91 346
. . Mod  Cold Sen. Warm Sen. Cold Pain Heal Pain
Lola ben. ‘warm ben. Loig rFamn Hear rain Dol 241 166 261 18.0
D34 D89 D320 D180 R 19 196 69 500
Avg 286 Avg: 409 Avg 00 Avg:50.0 Var 357 0.64 0.00 0.00
_Var 025 Var 058 Var-0.00 Var 0.00
50.0— 500

o o Il

541 a2 69 50.0 *

278 400 00 50.0 1011 189 500 *
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Test de Funcion SUDOMOTORA

* SUDOSCAN:

— Cuantifica la conductancia del CI- (microsiemens, uS) tras un estimulo eléctrico (placa
acero) a 4v ( desencadena respuesta electroquimica [X> secrecidn de Cl- por las glandulas
sudoriparas).

* Sirve como biomarcador de la funcién de las gl.sudoriparas.

* Localizar pacientes que tengan “riesgo de disfuncién autondémica”.

R ____ o -_—TTT K
Scan i
r N g
The Advantage of - ta” Sl
Early Detection \>§\ =
S —

Subject with normal sweat function
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Table 3. Diagnostic tests in small fiber neuropathy

SFMNSL score <11
SFMSL seore 48

Skin wrinkling [59-62]

Q5T [mainly TTT)
[7.63-67]

LER/CHEP/PREP [68~
72,73%]

Skin biopsy/IENFD
7.2974,75]

CCM/CNFD
[76%,.77%,78.79]

Autonomic function
CAFT

QISART [66,81,82]
Sudoscan [83,84]

MIBG-scan

100%
19%

66-82%

57-93%
TIT: 84% [63]

33-90%
Pure SFN: =20%
[2,74]

59-80%
&5-78%

31%
100%
67-75%

37-94%
TIT:94% [63]

58-95%
Pure SFN: =90% [2,74]

52-B4%

80-92%

Only validated in
sarcoidosis

Training of staff necessary,
no correlafion with
IENFD, poer NPV

Requires conscious
integration of pafients,
difficult to distinguish
between foked and true
loss of sensafion, central
and peripheral nervous
system abnormalities can
lead to same deficit

Abnomal test not only
small fibers fentire!

nociceptive pathway),
seasonal differences in
heat conductivity in
CHEP fless reliable
outcome], limited
availability, and needs
well rained staff

Requires training, limited
availability/not generally
distributed fonly a few
centers], unclear in case
of patchy disease, and
time consuming

Mot widely available, high
acquisition costs,
uncertainties about age-
related decline, and
rocial differences in
corneal nerve
measunments

Mo standardized
methodalagy or
namative values,
discontinuation of some
drugs is needed

+

Mo research available

Sensitivity TIT 69%;
abnormalities feet vs.
hands (54 vs. 38%),
15% both [54]

Mo research available

Sensitivity of 32.8% with
age-dependent decrease
[men = women) [29]

50% reduction in comeal
nerve fibers in painful
SFM compared with
healthy contrals [77%]

Abnormal in only 12.5%
of SSFM patients [80]
Mo research available
an QSART or sudoscan.

S5R abnormal in
=10% of SSFN [54]

=50% involvement cardiac
aukenemic dysfunction [80]

CAFT, cardiovascular outonomic testing; CCM, comeal confocd microscopy; CHEP, contoct heatevoked potential; CNFD, comeal nervediber density; IEMFD,
infraepidermal nervefiber density; LEP, loserevoked potentfial; MIBG-scan, metaiodobenzylguanidinescan; NPV, negafive predidive value; PREP, painrelaied
evoked potential; QSART, quantitative sudomatar axan reflex test; QIST, quantitative sensary testing; SFMSL, small fiber nevropathy screening list; SSFN,

sarcoidosis small fiber nevropathy; S5R, sympathetic skin response; TTT, temperature threshold test,

Ascciacién Espoficla
Enfermadod de Andrade
{Amioidosis Hereditaria por Transtirmefina)

Small fiber neuropathy: a disabling and
underrecognized syndrome

Mareye Voortman®®, Daan Fritz%, Oscar J.M. Vogels®, Filip Eftimov®,
Diederik van de Beek®, Matthijs C. Brouwer®, and Marjolein Drent™®

Curr Opin Pulm Med 2017 23:447-457
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Transthyretin familial amyloid polyneuropathy B
(TTR-FAP) in Mallorca: a comparison between late- and TN
early-onset disease

Juan Buades-Reinés', Manuel Raya-Cruz', Cristina Gallego-Lezaln', Tomas Ripoll-Vera?,
Mercedes Usén-Martin®, Hernan Andreu-Serra?, and Eugenia Cisneros-Barroso®
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Hospital, Carretera de Manacor; ® Department of Neurclogy, Son Llatzer Hospital, Carretera de Manacor; * Department of
Digestive Medicine, Son Llatzer Hospital, Carretera de Manacor; and ® Clinical Research Coordinator A-TTR Group, Son Llatzer
Hospital, Carretera de Manacor, Palma, Spain

Table 1. Patient baseline demographics and disease characteristics.

Early AO (<50years) Late AO (>50years)
Table 2. Clinical features during follow-up aracteristics (n=53) (n=42) p-value
Early AO (<50years) Late AO (=50years) p-value
Feature n=53 (%) n=42 (%) :an+ SD age of onset, years 35+9 64+8 <0.001
Newroloic invol . — — s ile/female 33/20 21/21 NS
eurol og!c nvol vem_en t'lal Symptoms n (%)
Autonomic dysfunction 39(74) 35 (83) NS .

Digestive invalvement 38 (72) 28 (67) NS nsory-motor 36 (68) 38 (90) 0.007
Renal involvement 8015 13(31) 0.05 tonomic involvement 16 (30) 4(9) 0.01
Cardiac involvement - 16 (38) NS . %

Syncope 12 (23) 5(12) 0.01 her organ involvement s 1(2) 0 (0) NS

Dyspnea 0(0) 8(19) 0.01 :an +SD body mass index (kg/m?) 23+4 26+4 0.02

Chronic heart failure 2 (4) 10 (24) 0.004 - . - -

Ophthalmologic involvement 9(17) 13(31) NS :an + SD serum albumin (g/dl) 4+05 3.7+05 0.02

Dyv eye ) 2 (4) 7 0.03

Vitreous opacity 703 12(29) 0.05 . age of onset; NS, non-significant difference between early and late AO groups; SD, standard deviation.

AO, age of onset; NS, non-significant difference between early and late AO groups.



Il JORNADAS
AMILOIDOSIS HEREDITARIA

por TRANSI"IRRETH.\\!A (ARTTR) ESTU DIO HSLL
SEGUIMIENTO PORTADORES VAL3OMET

HHC SEXD EDAD KARMOF SKY M50 SFNSLO 500.0 ENG-0 RSC0 RR-0 SUDOSCAN O
4236 HOMERE 23 100 '] 1] 1]
16701 MUJER 28 100 o 1] 0
33043 HOMEBRE 50 100 0 1 1
TO439 MUJER 57 100 ] [1] 1] a 1 1]
B2BT2 MUJER 20 100 ] [1] 1] o 1 1]
104869 MILER 23 100 1 [1] 1] 1] [1] 1]
127108 MUJER 78 100 o [1] 0 o 1 0 1
245292 HOMERE 50 100 1 z 2 o 1 1] | e
262675 MUJER 72 BD 14 (1) 0 i} 1 1
ZB44B0 MUIER 48 100 o 10 4 o 1 [1] @
I0TAT2 MUJER 49 100 ] 1 1
314837 MUIER 45 100 1] 7 1 1] 1 [1]
243100 MILER Ti 100 1] [1] 1] 1] 1 1
345457 MULER 2 100 '] il ] (1] 1 1] @
355441 MILER 66 100 (1] 1 ]
374379 HOMERE 32 100 o 1] 1] o 1 ]
376462 MUIER 62 100 (1] 4 5 o 1 0
305337 MUJER 36 100 ] [1] 1] 1] 1 1] 1]
440719 HOMBRE 25 100 1] [1] 1]
448634 HOMBRE 34 100 ] [1] 1] 1] 1 1]
461718 HOMERE 42 100 '] [1] 1] (i} 1 1]
465144 HOMERE 28 100 '] '] Q "] 1 ] Q
476400 HOMERE 34 100 o 1] 1] o 1] ]
R e EEE RS ESTUDIO RSC y RR
498501 MUJER 36 100 o 21 5 ] 1 [1} 1] @
E00ES5T HOMERE 29 100 o (1] 1]
SIa.0 ENGD RSCO RR.O SUDOSCAN O RSCLM RSCAM RSC.LP RSCAP
0
26 tad tudiad 1
portaaores estudliados 1
0 0 i 0 1570 3873 2150 1605
0 0 i 0 1470 1586 2600 1853
(38 a3/10/2018) 0 0 0 0 1240 10428 2070 4203
0 0 0 0 - 1290 1400 1920 3427
10 H . 16 M 2 0 1 0 1310 1521 2050 al2
. 0 0 i 1 0 0 0
4 0 1 0 1210 540,7 2360 &5
1
20 EMG + FF (32 a3/10/2018) : 0 1 0 1590 10025 2130 817
0 0 i 1 1240 11628 2£00 76
. . 7/
° f . 8 0 t 0 1540 1755 2950 5652
Distfuncion FF para EEII: 0 1 0 2890
0 0 0 0 1530 12493 1830 6233
9/20. - 0 1 0 1490 2197 2730 596,2
0 0 0 o 0 1310 12073 1820 2172
0
(6<50 a.) 0 0 i 0 1720 3083 2180 1468
0 0 1 0 1580 958 2340 146 5
0 0 0 0 0 1680 28345 2320 7315
0 0 0 0 1240 5217 1370 9713
0 0 0 0 1370 33615 2190 5085
‘ 0 i 0 0 1500 36083 2410 1185
0




Il JORNADAS
AMILOIDOSIS HEREDITARIA

por TRANSTIRRETINA (AhTTR)

Neurophysiological markers in familial amyloid
polyneuropathy patients: Early changes
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Av Prof Egas Moniz, 1649-028 Lisbon, Portugal
bDe;mr!mem of Mathematics, University of Aveire, Aveiro, Portugal

Accepted 10 January 2008
Available online 4 March 2008

Abstract

Objective: Familial amyloid polyneuropathy-type 1 (FAP-I) is a hereditary, axonal, sensory-motor and autonomic polyneuropathy, with
early involvement of small fibres. Liver transplantation is the only effective therapy in FAP, but should be performed early in the course
of the disease. Reliable quantitative methods that could allow the determination of early changes in the peripheral nerve function are
essential. Our aim was to find sensitive neurophysiological markers in FAP-I.

Methods: Eighty-one FAP-1 patients were included in this study. They were divided into two groups (G, asymptomatic FAP-1 mutation
carriers; (G2, early symptomatic). Seventy-six healthy controls formed a control group (G3). Nerve conduction studies, needle electro-
myography with motor unit potential analysis of the extensor digitorum brevis, RR interval and sympathetic skin response (SSR) were
analyzed.

Results: The amplitudes of the motor response of the peroneus nerve and of the plantar SSR were significantly lower in G1 compared to
G3. No other differences were found between those two groups. With a cut-off point of 0.2 mV for plantar SSR, its sensitivity and spec-
ificity are 0.53 and 0.95. respectively. The positive predictive value and the negative predictive value are 0.82.

Conclusions; SSR response at foot is a useful measurement to detect early dysfunction of peripheral nerve fibres in FAP-I. Its abnormal-
ity should be considered a warning sign and lead to a careful clinical assessment.

Significance: SSR is a useful ngurophysiological marker in FAP-L

© 2008 International Federatign of Clinical Neurophysiology, Prhlichad her Bloaviae Tealand Ted Al wobte ranaemad
Table 3 PORTADORES  SINTOMATICOS SANOS

Autonomic evaluation

Enfermadox

[Amioidosis Hereditaria por Transtirmefine

1.ENG
2.EMG
3.RR
4.RSC

Test Gl (n=138) G2in=17) G3 (n=138) Gl = G3 Gl x G2 G2 = G3
SSR
Hand - Ampl (mV) 25416 0.9+0.8 31421 NS =0.01 <0.01
VALORES MENORES DE 0.2 mV | st i +02 15<01 Lisor NS N “a
Foot — Ampl (mV) 08 +0.6 03+04 (ESEEN) <0.01 =0.01 <0.01
de Ia RSC en ple deben Ser Foot — Latency (s) 22403 23403 21402 NS NS NS
Gl (n=131) G2in=12) G3 (n=136) Gl = G3 Gl = G2 G2 = G3
considerados un pan
Rest (%) 208 £9.8 10.7+£7.1 175+ 7.6 NS =0.01 NS
Deep breathing (%) 3334155 216 £17.9 29.9 + 14.0 NS =0.01 NS
S I G N O D E AL/ \R M/ \. G, group; SSR, skin sympathetic response; RRIV, RR interval.
NS, non significant. Significant statistical comparisons are in bold.
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Table 2. Diagnostic accuracy of the neurophysiological tests.”

Controls vs. Plantar SSR Amp LEP N2 Lat
TTR-FAP mutation carriers
Specfficity (%) 94 (80-98) 97 (85-99)
Sensitivity (%) 22 (11-39) 25 (13-41)
Diagnostic OR 4.3 (0.8-22.8) 10.7 (1.2-91.1)
AUC-ROC 0.65 (0.562 to 0.79) 0.65 (0.52 to 0.79)
Early symptomatic patients
Specfficity (%) 94 (80-98) 97 (85-99)
Sensitivity (%) 32 (19-50) 22 (9-45)
Diagnostic OR 7.4 (1.5-37.2) 9.1 (0.9-89.3)
AUC-ROC 0.75 (0.63 to 0.86) 0.76 (0.63 to 0.89)

AUC-ROC, area under the receiver operating characteristic curve; LEP
N2 Lat, laser evoked potential latency, OR, odds ratio; S5R Amp, sym-
pathetic skin response amplitude.

*Values in parentheses represent 85% confidence intervals. The cutoff
values used for diagnostic accuracy analysis corresponded to the 5th
percentile of the data distribution: 0.50 mV for plantar SSR Amp and
279 ms for LEP N2 Lat.

ABSTRACT: Introduction: Transthyretin familial amyloid poly-
neuropathy (TTR-FAP) is characterized by early selective
involvement of small nerve fibers. Initial clinical diagnosis is
complicated by psychosocial factors. We evaluated diagnostic
accuracy of sural sensory nerve action potentials, plantar sym-
pathetic skin response (SSR), and cortical laser-evoked poten-
tials (LEP) to dorsal foot stimulation in the early diagnosis of
TTR-FAP.Methods: Sixty-three subjects with TTR-FAP (Val30-
Met) mutation were split into 2 groups (asymptomatic carriers
and early-symptomatic patients) and compared with 33 healthy
controls. Results: The diagnostic accuracy of plantar SSR
amplitude and LEP N2 latency was similar; all had very high
specificity (94 to 97%) but low sensitivity (22 to 32%) in distin-
guishing controls from carriers and early-symptomatic patients.
No control had abnormal results on both tests. Conclusions:
Plantar SSR and LEPs have similar diagnostic performance in
detecting small-fiber dysfunction in early TTR-FAP; we propose
that both tests should be used to investigate this population.
Muscle Nerve 49: 181-186, 2014

1.RSC
2.LEP
3.ENG



RESTO DE CONCLUSIONES:

La NEUROPATIA DE FIBRA FINA SE DIAGNOSTICA POR LA CLINICA + TEST Q

DIAGNOSTICO que valore la FIBRA FINA NERVIOSA. &,
— ALODINIA y/o HIPERESTESIA y/o ALTERACION PERCEPCION TERMICA. v
— QST patoldgico. /i
— Biopsia cutanea. —

Para el seguimiento de portadores y diagndstico precoz de la NEUROPATIA

DE FIBRA FINA y PNP nos recomiendan realizar una bateria de test

neurofisiologicos que incluyen: EMG, RSC, RR, QST.

HAY QUE “PERSEGUIR” SINTOMAS AUTONOMICOS Y/O DE FIBRA FINA
TERMOALGESICA que a pesar de ser en ocasiones INESPECIFICOS Y
VARIABLES pueden ser estudiados por diferentes TEST QUE EXPLORAN
DIFERENTES VERTIENTES DEL SNA y FF y QUE entre ellos SE
COMPLEMENTAN (buscar > 2 test alterados : SNA o S.Termo-Algésica).

ESTUDIO EMG/ENG ES NORMAL en la NEUROPATIA DE FIBRA FINA : un
EMG normal no implica que no haya afectacién de fibras nerviosas.
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