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Learning objectives 

•  Have an overview of the the amyloid polyneuropathy with a focus on the 
phenotypic and genotypic picture of the familial transthyretin amyloidosis 
(hATTR-PN) 

•  Get awareness on the therapeutic approaches available in this condition  
with a need to treat as early as possible 

•  Recognize the early clinical features of the amyloid polyneuropathy 

•  Learn the role of the neurophysiological tools and the skin nerves 
biomarkers at an early stage of the neuropathy 

•  Learn when and how to organize a multidisciplinary approach of the 
asymptomatic gene carriers to reach early recognition of hATTR-PN 

 



Hereditary Transthyretin Amyloid Polyneuropathy (hATTR-PN):  a 
devastating disease 

 

Cardiovascular 

Gastro- 
intestinal 

Urinary 

§  Length-dependent axonal sensory-motor and autonomic polyneuropathy, 
associated with systemic manifestations 

§  Progressive amyloid deposition of TTR fibrils in organs	

Courtesy Pr G Said 

Planté-Bordeneuve	et	al.	Lancet	
Neurol	2011,	10:	1090-1097;	
Adams	et	al.	Nat		Rev	Neurol	2019,	
15:	387-404	



>>>>>>>>>>>>>> « Endemic » areas 

Non-endemic areas 

Mixed areas 

 
 
 

Sweden 
 

ATTR-Val30Met 
AO 56 y-o 

 
 
 

Japan 
 

ATTR-Val30Met + 
30 ATTR variants 

AO 33/60 y-o 

 
 
 
 

Western Europe / 
France 

ATTR-Val30Met + 
40 ATTR variants 

AO 58 y-o 

 
 
 
 

USA 
 

ATTR-Val122Ile + 
30 ATTR variants 

AO 60 y-o 

 
 
 
 

Portugal 
Latin America 

ATTR-Val30Met 
AO 30 y-o 

§  Autosomal dominant transmission, Gene TTR > 140 pathogenic variants 

 
§  Significant geographic variation 

§  Variable age of onset (AO) 

hATTR-PN: the pheno-genotypic spectrum 



Average diagnosis 
delay of 4 years 

(up to 15 years)	

Wide range of age of onset 
from the 3rd to 8th decade	

No family history 
(« sporadic ») 

in 60% of cases	

Heterogeneity of the clinical 
presentation 

Misdiagnosis in 1/3 of cases	

Kidney 
•  Proteinuria 
•  Renal failure 

Autonomic neuropathy 
•  Orthostatic hypotension 
•  Recurrent urinary tract 

infections (due to urinary 
retention) 

•  Sexual dysfunction 
•  Sweating abnormalities 

Ocular  
•  Vitreous opacities 
•  Glaucoma 
•  Abnormal conjunctival vessels 
•  Papillary abnormalities 

Cardiovascular 
Conduction blocks 
•  Cardiomyopathy 
•  Arrhythmia 
•  Mild regurgitation 

Gastro Intestinal  
Nausea and vomiting 
•  Early satiety 
•  Diarrhea 
•  Severe constipation 
•  Alternating episodes of 

diarrhea and constipation 
•  Unintentional weight loss 

Peripheral sensory-motor 
neuropathy 
Typically axonal, fiber  
length-dependent, symmetric, 
and relentlessly progressive in 
distal to proximal direction 

Carpal tunnel 
syndrome 

CNS manifestations 
•  Dementia, Seizures 
•  Headache, Stroke-like episodes 
•  Ataxia, Spastic paresis 

Gertz	M	et	al.	J	Am	Coll	Cardiol.	2015;66:2461-66;	Planté-Bordeneuve	V	et	al.	J	Neurol.	2018;265:976-983.	Conceicao	I,	et	al.	J	Periph	Nerv	Syst	2016;21:5–9.		

hATTR-PN: an overview of the diagnosis nowdays 

“Neurologic” Phenotype 
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hATTR-PN: a disease now treatable 

*	hATTR-CM:	hereditary	transthyreRn	amyloid	cardiomyopathy	

 
§  Major therapeutic advances in the past decade 

§  Available treatments aim to prevent TTR amyloid deposition in organs and halt the 
progression of symptoms 

 
 

 

 
 
 

 Era of targeted therapies and new and potential 
medicines 
 Th e outcome of liver transplantation has ultimately proved 
disappointing for patients with Val30Met  TTR  and more severe 
disease, as well as for the majority of patients with other  TTR  
mutations. A new era of targeted medicines was initiated ap-
proximately 10 years ago (Figure 1), and these novel therapeutic 
strategies are discussed below.  

 TTR tetramer stabilizers 
 TTR tetramer stabilizers are agents designed to stabilize the 
normal circulating tetrameric form of TTR, and hence are 
hypothesized to prevent the protein from dissociating and 
undergoing conformational change that leads to its aggregation 
as amyloid. Tafamidis and difl unisal, which have both been shown 
to stabilize TTR through interaction with the thyroxine binding 
site of the tetramer, are discussed.  

 Tafamidis 
 Tafamidis has been demonstrated to increase the stability of the 
TTR protein  in vitro , based on data from an immunoturbidime-
tric assay. Immunoturbidimetry involves measuring the TTR 
tetramer concentration in plasma samples before and aft er de-
naturation; these data are then extrapolated to generate percent 
TTR stabilization. Th is is a complex, non-physiologic assay that 
is unsuitable for monitoring the pharmacodynamics of tafamidis 
in the clinic. More recently a subunit exchange technique has 
been proposed for quantifying the stability of endogenous TTR 
in plasma, which has demonstrated a correlation between TTR 
tetramer stability and tafamidis concentration (95). 

 Tafamidis treatment for h-ATTR amyloidosis with polyneu-
ropathy was assessed in the randomized, double-blind, placebo-
controlled phase II/III Fx-005 trial, which included patients with 
the  TTR  Val30Met mutation and stage I neuropathy (Table I) (96). 
In patients with evaluable data at 18 months, treatment response 
( !    2-point increase in NIS in the lower limbs (NIS-LL; range 
0 – 88)) was signifi cantly higher in the tafamidis arm com-
pared with the placebo arm (60% versus 38%, respectively; 
 P    "      0.041). Least-squares mean change from baseline in Norfolk 
QoL – Diabetic Neuropathy total (TQoL) score was also sig-
nifi cantly better for tafamidis versus placebo (0.1 versus 8.9, 
respectively;  P    "     0.045). However, in the intention-to-treat 
population, the diff erences in treatment response (45% in 

the tafamidis arm versus 30% in the placebo arm) and TQoL 
(2.0 versus 7.2, respectively) were not statistically signifi cant 
between the study groups (study did not meet its co-primary 
end-points). However, a trend towards benefi t in the tafamidis 
group remained in the extension study. Th e discontinuation rate 
was higher than expected in this trial, primarily due to patients 
undergoing liver transplantation, which impacted on the ability 
of the trial to achieve statistical signifi cance in the co-primary 
end-points. Tafamidis was generally well tolerated, with a similar 
incidence of AEs between the active and control treatment groups. 
However, urinary tract infections and diarrhea were more com-
mon in the tafamidis treatment group than the placebo group. 

 Th is study provided no indication that the disease process 
could be reversed by tafamidis treatment. Indeed, the sum-
mated seven nerve tests normal deviate score, NIS-LL score, and 
muscle weakness increased steadily in the 12-month open-label 
extension of this study, indicating disease progression (107). 
Similar data were also recently reported from a Portuguese 
single-center 12-month study of tafamidis in 103 patients with 
stage I FAP. Here, the response rate (NIS change    !    2 points 
across 1 year) was 64%, although an increase in mean NIS score 
from baseline to 6 and 12 months was observed across the whole 
study population (108). 

 While tafamidis may slow disease progression in the major-
ity of patients with the Val30Met  TTR  mutation and early-stage 
disease, this treatment may be less eff ective in more advanced 
disease. In an early-access program for tafamidis in patients with 
Val30Met-mutant late-onset disease, 77% of whom had walking 
disability, deterioration of either NIS score or disability was ob-
served in 93% of patients aft er 1 year of treatment (99). Indeed, 
the rate of increase in NIS-LL was unaltered during the fi rst 
6 months of tafamidis treatment compared to before treatment. 

 Tafamidis has also been investigated in 21 patients with non-
Val30Met  TTR  mutations in a single-arm open-label study (97). 
Th is study met its primary end-point of biochemical stabilization 
of TTR in 95% of patients. Exploratory analyses demonstrated 
no clinical worsening of health-related QoL or mBMI, although 
worsening of neurologic function (i.e. increases in NIS, NIS-LL, 
and upper leg NIS) was observed at 1 year of treatment (97). 
Survival rates at 15 years with tafamidis have been estimated 
as 87% and 78% for patients with Val30Met and non-Val30Met 
mutations, respectively (109). 

 Based on the results of the Fx-005 trial, tafamidis at a dose of 
20 mg administered orally once daily was approved in Europe for 

Vyndaqel®

MA in Europe

Liver

transplantation

Liver

transplantation
Clinical trials

Patisiran (Ph III)

Patisiran + OLE

TTR01

Tafamidis

Diflunisal

ISIS-TTR
Rx 

+ OLE

201420132012200719901950 2010

No therapy

  Figure 1.     Timeline of access to anti-amyloid therapies for patients with hereditary transthyretin amyloidosis with polyneuropathy. OLE    "    open-label 
extension; Ph    "    phase; Vyndaqel    "    trade name for tafamidis.  

629 ATTR amyloidosis management

Access program 
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-  Tafamidis in hATTR-CM* 
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Ericzon	et	al.	Transplanta=on	2015,	99:	1847-1854;	Coelho	et	al.	J	Neurol	2013,	260:	2802-14;	Waddington-Cruz	et	al.	Amyloid	2016,	23:	178-183;	Planté-Bordeneuve	et	al.	J	Neurol	2017,	264:264-268		
Adams	et	al.	NEJM	2018,	379:	11-21;	Benson	et	al.	NEJM	2018,	379:	22-31;	Maurer	et	al.	NEJM	2018,	379:1007–1016	
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No	apparent	symptoms	
X	

IniRal	disease	process	

‘Late’	diagnosis		
(no	family	history)	

Courtesy  T Coelho  

Years	

hATTR – We should intervene much earlier in order to preserve the 
neurological function  

The early recognition of hATTR  is now a real challenge  



Denier C et al. J Neurol. 2007;254:1684-1688.  

Early recognition of the hATTR neuropathy: clinical aspects 

•  Neurological examination including assessment of all sensory modalities 
•  Temperature, pain  
•  Vibration, position sense 

•  Autonomic manifestations 
–  Can be difficult to assess 
–  Test blood pressure in recumbent/standing position 
–  CADT questionnaire to review the main autonomic manifestations 

0 Normal 

I Sensory disturbances in the lower 
limbs, preserved walking capacity 

II Impaired walking, no need of aid or 
stick  

IIIa Walking with 1 stick 
IIIb Walking with 2 sticks 
IV Wheelchair or confined to bed 

Useful Scores : 
-  Neuropathy Impairment Score (NIS) 
-  Modified Peripheral Neuropathy Disability (mPND) 
-  Body Mass Index (BMI) 
-  Karnofsky Performance status Scale (KPS) 

mPND 

Denier C et al. J Neurol. 2007;254:1684-1688; Coelho et al. Neurology 2012 785-792.  



Early recognition of the hATTR neuropathy: neurophysiological tests 

§  Large nerve fibres 
§  Motor and sensory nerve conduction in all 4 limbs 
§  Normal at an early stage 
§  A progressive decline of SNAP in the lower limbs may be a red flag ! 

§  Small nerve fibre tests may be helpful at an early stage 

Castro J et al. Clin Neurophysiol. 2016;12:2222-2227;  Lefaucheur JP et al. Clin Neurophysiol. 2018;129:1565-1569. 

Ø R-R interval variation

Ø During rest, hyperventilation,
Valsalva maneuver,…

Ø Investigates cardiac
parasympathetic innervation

§ Heart rate variability § Laser Evoked Potential

50ms 

10µV

Ø Hand or foot stimulation

Ø Cortical (vertex) 
recordings

Ø Investigates only Aδ fibres

Amplitude (µV)
Latency (ms)

§ Quantitative Sensory Testing

Ø Cold, warm, pressure, heat-pain detection, pain, 
tolerance

Ø Threshold measurement

Ø Method of limits, levels,…

Ø Investigates Aδ (cold) or C fibres (warm)

§ Electrochemical skin 
conductance (ESC)

P<0.001

Feet ESC showed 75% sensitivity and 85% 
specificity  for detection of dysautonomia
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Abstract Individuals carrying the amyloidogenic trans-
thyretin (TTR) mutation are predisposed to develop

familial amyloid polyneuropathy (FAP). The first clinical

manifestations are often subjective sensory symptoms and,
therefore, objective markers are needed to confirm the

onset of TTR-FAP. The purpose of this study was to

evaluate the usefulness of a comprehensive battery of
neurophysiological tests to provide early markers of FAP in

TTR-mutation carriers. Twenty patients with documented

pathogenic TTR mutation were enrolled, including eight

clinically asymptomatic carriers and 12 paucisymptomatic
carriers who had subjective sensory symptoms or doubtful

sensory signs but no firm clinical deficit at clinical exam-

ination. Neurophysiological assessment of large fibres
consisted of conventional nerve conduction studies. Small-

fibre tests included laser evoked potentials, sympathetic

skin responses and the measurement of cold and warm
detection thresholds and heart-rate variability. Abnormali-

ties in small-fibre tests were found in two of the eight

asymptomatic carriers and nine of the 12 paucisymptom-
atic carriers. In contrast, conventional conduction studies

did not show any sign of polyneuropathy. Early neuro-

pathic involvement in TTR-mutation carriers can be
detected or confirmed by neurophysiological tests specifi-

cally assessing small nerve fibres. These tests did not

show any redundancy or difference in their sensitivity,
emphasizing the value of combining them for TTR-FAP

diagnosis.

Keywords Amyloidosis ! Genetics ! Heart-rate
variability ! Laser evoked potentials ! Nerve conduction
study ! Peripheral neuropathy ! Quantitative sensory

testing ! R–R interval variation ! Sympathetic skin

response ! Thermal threshold ! Transthyretin

Introduction

Transthyretin (TTR) familial amyloid polyneuropathy
(FAP) is the most severe hereditary neuropathy of adult-

hood with autosomal dominant transmission. The main

clinical picture is a sensorimotor polyneuropathy with
predominant early involvement of the small fibres related

to pain-thermal sensation and autonomic nervous system

function [1]. One major problem is to identify early

Electronic supplementary material The online version of this
article (doi:10.1007/s00415-012-6816-8) contains supplementary
material, which is available to authorized users.
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Créteil, France

T. Damy
Service de Cardiologie, APHP, Hôpital Henri Mondor,
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Discussion

This study demonstrates the value of a comprehensive

neurophysiological investigation in combination with

clinical neurological examination to detect or confirm early
neuropathic involvement in TTR-mutation carriers. In early

TTR-FAP, the selective or largely predominant alteration
of small nerve fibres is documented [12]. At this stage,

conventional nerve conduction studies have a limited

diagnostic value and neurophysiological investigation
solely based on this approach should be considered with

caution. Indeed, none of our patients had signs of distal

polyneuropathy on conventional nerve conduction param-
eters and only neurophysiological tests designed to assess

small-fibre function were able to corroborate a clinical

suspicion of incipient TTR-FAP.
Regarding small-fibre tests, the percentage of abnormal

results was 35 % for thermal QST and LEPs and 20 % for

RRIV and SSRs, but these respective sensitivities did not
differ significantly. In addition, there was no redundancy

between these tests, highlighting the value of combining

various neurophysiological tests for the diagnosis of small-
fibre neuropathy, which characterizes FAP at its onset. The

absence of redundancy reflects the fact that these methods

explore different nerve fibre types, such as thinly myelin-
ated A-delta sensory fibres (CDTs, LEPs), unmyelinated C

sensory fibres (WDTs), distal sympathetic (SSRs), or

proximal parasympathetic (RRIV) fibres. The types of

methodological approach also differ between these tests

(psychophysical testing, event-related cortical potentials,
long-loop reflexes, or heart-rate variability).

This work also illustrates that the diagnosis of TTR-FAP

at its earliest stage is often tricky and cannot rely solely on
careful clinical examination. On one hand, 25 % of

asymptomatic carriers had neurophysiological features of

small-fibre neuropathy. On the other hand, neurophysio-
logical investigation did not confirm the existence of a

neuropathy in 25 % of paucisymptomatic carriers with
subjective sensory complaints and doubtful thermoalgesic

hypoesthesia at clinical examination. The discrepancy

between the occurrence of subjective sensory symptoms
and objective signs of TTR-FAP may relate to the psy-

chological impact for the patient to consider that a neu-

ropathy begins, in a family context that is often traumatic.
Because of fear or denial of disease, patients may present

sensory complaints in the absence of any neuropathy or

otherwise they may have no clinical symptoms despite an
already installed neuropathy. The absence of sensory

complaint in patients with small-fibre TTR-FAP may also

result from the insidious progression of slowly developing
painless sensory disturbances in lower limb extremities.

These observations emphasize the importance of having

objective tests to reveal the existence of TTR-FAP at its
onset, i.e. when only small nerve fibres are altered and

before large sensory fibres are affected or motor deficit or

dysautonomia occurs at a more advanced stage of the
neuropathy.

In the present work, small nerve fibre impairment has

been investigated using a combination of selected neuro-
physiological tests. However, other neurophysiological

tests can be used to detect small nerve fibre impairment,

such as microneurography, nociceptive reflexes (RIII or
cutaneous silent period), contact-heat evoked potentials

(CHEPs), thermal pain thresholds, laser Doppler imaging,

or quantitative sudomotor axon test (QSART). In our
experience, none of these tests appeared to provide addi-

tional information to the tests we used in this study, in

terms of type of investigated nerve fibre, reproducibility,
or diagnostic sensitivity. Only QSART and especially

microneurography are likely to give different information,

such as regarding small nerve fibre excitability, and not
only conduction capacity. However, microneurography is

an invasive and time-consuming method, which is difficult

to fit into a battery of neurophysiological tests used for
diagnosis in routine practice.

One limitation of this study is the absence of comparison

between neurophysiological results and intra-epidermal
nerve fibre density (IENFD) measured on skin biopsy. The

respective sensitivity of these two approaches for the

diagnosis of small-fibre neuropathies is matter of debate.
Compared to QST, IENFD was found to be more sensitive

Fig. 1 The various combinations of small-fibre neurophysiological
test results in the 11 patients presenting at least one abnormality of
these tests. A abnormal result, N normal result. RRIV RR interval
variation, SSR sympathetic skin response, QST quantitative sensory
testing, LEP laser-evoked potentials. Only SSR, QST, and LEP data
of the lower limbs are presented
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HRV: heart rate variability, NCS: nerve conduction study, LEP: laser evoked potential, 
QST: quantitative sensory testing, SSR: sympathetic sensory testing 



Early recognition of the hATTR neuropathy: skin biomarkers	

§  To measure intraepidermal nerve fiber density (IENFD)   
§  In the frame of expert teams 

§  To detect amyloid deposits 



§  The monitoring of asymptomatic TTR gene carrier (TTR-AGC) is the main option to detect 
first symptoms  
§  TTR presymptomatic gene testing performed in the frame of genetic counselling by a 

multidisciplinary team 
 

§  Penetrance studies give insights on the appropriate time to monitor TTR-AGC 
§  Estimates the risk of being affected for TTR gene mutation carriers according the age 

Plante-Bordeneuve et al. J Med Genet 2003, Hellman et al. Amyloid 2008; Sapporta et al Eur J Hum genet 2009 

§  In hATTR-Val30Met kindreds of different 
origin : 

§  Incomplete penetrance at age 80 y-o, 
in all areas 

§  Variable risks at intermediate ages, 
increasing  
Ø  From 25-30 y-o in Portuguese or 

Brazilian carriers 
Ø  After 45-50 y-o in French and Swedish 

carriers 

TTR gene carriers monitoring for an early diagnosis: when 
and how to do ? 

 
 
 



How monitor the asymptomatic gene carriers ? 

Neurological 

Cardiac 
 

« Portuguese ATTR-
Val30Met carriers » 

Since 20-25 y-o 

«French ATTR-
Val30Met /other 
ATTR carriers» 
After 45-50 y-o 

Which timeline for the 
follow up? 

20 

0 

40 

80 

Yrs 

Other 

60 
ATTR-Val122Ile 
After 55-60 y-o 

What are the appropriate tests? 

? 

? 

? 

 Proposed time to initiate the 
monitoring of TTR-AGC  

(based on penetrance estimate)	 §  Need to investigate the different 
facets of the disease 
§  Multidisciplinary approach 
§  Non invasive tests 



Proposed tools to assess TTR-AGC  
A multidisciplinary approach is necessary 

Electrochemical skin conductance (ESC); Heart rate variability 
to deep breathing (HRDB), magnetic resonance imaging (MRI); 
modified body mass index (mBMI) 

Neurological examination 
§  All sensory modalities 

§  Autonomic survey 

Scores: 
§   Total NIS: 0-24 

§   mPND: 0-IV 
 

Other 

§  mBMI 

§  Renal  
o  microalbumiuria 
o  serum creatinine, 
o  glomerular filtration 

rate 

§  Ophtalmologic 

examination 

 

Neurophysiological  
investigations 
§  Large fibres 
o  Nerve conduction studies 

§  Small fibres tests 
o  Laser evoked potentials 
o  Quantitative sensory 

testing  
o  ESC/ Sudoscan  
o  HRdb  

 
 

 

Cardiac* 
§   Electrocardiogram,  
§   Biomarkers: Nt-proBNP, 

troponin 

§   Echography: Global strain 

§   MRI ? 
§  MIBG scintigraphy 

§  Non-invasive biopsy (skin, fat…) and / 
or HMDP-Tc99 Scintigraphy 

  
§  At baseline and/ or if abnormal testing  

And… 

Schmidt	H	et	al.	Muscle	&	Nerve,	54:	353-360	(2016);	Obici	L	et	al.	Curr	op	Neurol	29,	Supp	1,	S1-S8	(2016);	Conceiçao	I	et	al.	Amyloid	2019,	26	(1):	3-9;	personnal experience 
	*	Maurer	M	et	al.	Circ	Heart	Fail	2019,	12:	e006075;	Piekarski	E	et	al,	Eur	J	Nucl	Med	2018,	45:	1108-18	;	Gillmore	J	et	al.	Circula=on	2016,	133:	2404-2412		



Death:	77	y	 Death:	74	y	

73y	

§  Ask for ATTR presymptomatic genetic  test  
§  Family history: the patient’s mother died of documented TTR-FAP in 2010 

§  Diagnosed at 76 years old, 4 years after the inaugural symptoms 
§   One maternal uncle died at 74 years of age of « amyloidosis » 

Case study: Mr R. 60 years old 

§  Genetic couselling: TTR genetic testing showed 
heterozygous ATTR- lIle107Val 

§  Baseline evaluation 
§  Surgery for carpal tunnel syndrome (2005) 
§  Neurological examination: normal 
§  Nerve conduction studies and small-fibre 

neurophysiological tests 
(*LEP, QST, ESC, HRDB): normal 

§  Blood tests 
§  Cardiac workup: normal 

§  Recommended follow up every 2 years in an expert 
center 

*Quantitative sensory testing (QST);Laser evoked potentials (LEP) ;Electrochemical skin conductance 
(ESC / Sudoscan); Heart rate variability to deep breathing (HRDB) 



Case study: Follow up evaluation (2015) 
§  Intermittent numbness in his feet, no other complains, active 
§  Neurological examination: 

PPin-Prick Temperature 

§  Final diagnosis: hATTR sensory neuropathy 

§  Isolated thermoalgic sensory loss (NIS =2) 
§  CADT : 2 (intermittent diarrhea) 
§  Walk unlimited (mPND = I), stable weight  (BMI = 24.6) 
§  Cardiac work up; Blood tests all normal  

§  Nerve conduction studies - small 
nerve fibers tests 

2010	 2015	
SNAP	(µV)	
Sup.	peroneal	
n.	 26	 17	
Sural	n.	 39	 25	

Sudoscan	
Palm	 N	 N	
Feet	 N	 N	
LEP	
Hand	 N	 N	
Feet	 N	 A	
QST	(Heat/Cold)	
Hand	 N	 N	
Feet	 N	 A	
HRDB	 N	 A	

§  Salivary gland biopsy: normal, skin biopsy positive AD 



Case study: Mrs LEM…, 56 y-o 

Family history :  
§  Her elder brother first diagnosed with ATTR-Ser77Tyr  (2015) 

§  Mixed cardiac and neurologic phenotype, onset 57 y-o,  
§  Diagnosis delay 3 years, now treated  

§  Her father died at 74 y-o , her mother, age 86 y-o is healthy, no history suggesting ATTR 
§  2017, her 2nd brother, 58 years presented a syncopae 

§  Subsequently diagnosed with a hATTR-Ser77Tyr hypertrophic cardiomyopathy 
§  Work up showed a mild sensory axonal neuropathy with amyloid deposits on salivary gland biopsy 

§  2018:  Mrs Lem. 56 y-o, asked for genetic counselling and TTR genetic test 
§  Heterozygous ATTR-Ser77Tyr 

§  Advised to perform a baseline assessment 
§  Relevant Past medical history: carpal tunnel syndrome surgery (2010), investigated  

(2015) for pains in her lower limbs (cramps), knees arthralgia : Negative work up 
(biological tests, NCS, radiography), diagnosis of «fibromyalgia» 

 

	



Case study: Mrs LEM…, ATTR-Ser77Tyr carrier: assessment 

§  Presently: intermittent pains in her lower limbs, worse with effort, avoid to walk on long 
distances, stopped all sports  
§  Good general health, BMI= 19.3 kg/m2, autonomic survey*, blood pressure: normal  

§  Examination, nerve conduction study (NCS) and small nerve fibre tests (SNFT) 
§  Strength: normal; reflexes: weak in her lower limbs 
§  Sensation: vibration decreased in toes, position sense and light touch normal 
§  Thermo-algic sensation: 

 

 
	

Temperature		 Pin-prick	

§  Biological tests, NT-proBNP, troponin: normal 
§  Salivary gland + skin biopsies: Normal 
§  Cardiac work up: normal except  

Final diagnosis: ATTR-Ser77Tyr polyneuropathy and cardiomyopathy 
	

99mTc-HMPD Scintigraphy: 
cardiac hyperfixation 

NCS SNFT 

Lower limbs SNAP (µV) Site Sudoscan LEP QST HRDB 

Sup. peroneal 
nerve 35 Feet N N N 

A 
Sural nerve 30 Hand N A N 



Conclusions - Take home messages 

§  hATTR polyneuropathy is a severe systemic disease now treatable 

§  Early diagnosis and treatment is a real challenge in hATTR, to stop the disease progression and 
preserve the neurological function 

§  To this end, a careful clinical evaluation is necessary including the assessment of all sensory 
modalities along with autonomic manifestations 

§  Nerve conduction studies remain normal at the stage of pure small fibers sensory neuropathy 

§  Neurophysiological and skin biomarkers can be contributive to detect alterations of small nerve fibers 

§  Require a high level of expertise 

§  In this context, the identification, through genetic counselling and the monitoring of TTR 
asymptomatic carrier are desirable  

§  Timelines adapted to the penetrance estimates 

§  Using non invasive tests and a multidiciplinary approach to evaluate all facets of the disease 

§  Importance of the cardiac evaluation  

§  Non invasive biopsies, cardiac scintigraphy with bone tracers may help detect amyloid 
deposition  



 
 

Thank you …    
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