
Neuropathy. 
Nerves before and after TTR. 
 
Márcia Waddington Cruz. 
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Amyloidosis 
 

Amyloid deposit. 
 
Precursor proteins. 
 
Fibrilar ptn.  
 
Lesion to tissues. 
 
Mechanism? 
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A TTR. 

 

SSA or Wild Type ATTR             

 

                  

 

 

 



Hereditary ATTR. hATTR. 



Cortesia do Dr. Jeffrey Kelly. 
 

TTR transport vitamin A and tyroxin. 
 98% production in the liver 
> 100 mutations 
V30M most common 



pH 7.5 
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Amyloid endoneurial deposition 

• Axonal loss.         Unmylienated fibers 

•                                  Small myelinated fibers 

•                                      Large myelinated fibers 
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Early detection of disease. Better treatmemt 
outcome. 
• FAP stage 0 . Congo red  -  fibers. 

• Imunohistochemistry  +  TTR non fibrilar deposit.   

• FAP stage I . Congo red + . Fibrilar amyloid deposit. 

 













H ATTR. Disease that affects 
multiple organs 
h ATTR PN = FAP and 
h ATTR CM= FAC 



1. Based on Rapezzi et al. Eur Heart J 2013;34:520–8; 

2. Coelho et al. Curr Med Res Opin 2013;29:63–76 

Neurologic Phenotype Cardiac 
V30M 

Early onset 

S77Y 

E89L 

F64L 

G47A 
E89Q V30M 

Late onset 

I68L 

L111M 

T60A 

T49A 

I107V 

V122I 

Wild type 

Genotypic–phenotypic association in ATTR1 

Presentation depends on mutation, age at onset and 
geo location. 
 

PAF 
FAP 

CAF 
FAC 



TTR Amyloidosis is a Severe, Progressive Disease 
Affecting Multiple Organs  

Adapted from: Conceicao et al, First Congress of the European Academy of Neurology (EAN), June 20-23 2015, Berlin, Germany (#P1184) 
 

Month Year 

Presentation Title 

Ocular Manifestations 

 Vitreous opacities 
 Glaucoma 
 Abnormal conjunctival vessels 
 Papillary abnormalities 

Cerebral Amyloid Angiopathy 

 Progressive dementia 
 Headache 
 Ataxia 
 Seizure 
 Spastic paresis 
 Stroke-like episode 

GI Manifestations 

 Nausea & vomiting 
 Early satiety 
 Diarrhea 
 Severe constipation 
 Alternating episodes of 

diarrhea & constipation 
 Unintentional weight loss 

Cardiovascular Manifestations 

 Conduction blocks 
 Cardiomyopathy 
 Arrhythmia 

Nephropathy 

 Proteinuria 
 Renal failure 

Carpal Tunnel Syndrome 

Peripheral sensory-motor 
neuropathy 

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

Autonomic Neuropathy 

 Orthostatic hypotension 
 Recurrent urinary tract 

infections (due to urinary 
retention) 

 Sexual dysfunction 
 Sweating abnormalities 
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TTR-FAP disease progression 

 

• Patients with TTR-FAP experience a progressive loss of sensory, 
motor, and autonomic nerve function2 

1. Ando Y et al., Orphanet J Rare Dis. 2013; doi: 10.1186/1750-1172-8-31; 2. Adams D, et al., Curr Opin Neurol. 2016; 29(Suppl 1):S1–S2. 

Ando2013/pg2/col1/para6/ln1-4 

Jonsen1998/pg53/col1/para2 

Adams2016/pg1/col1/8-10 











Val30Met; Family history present; 
Diagnosis in 2013; Disease onset in 
2010; PND II. 

Diagnosis at 2013; Disease since 
2011; Family history present; PND I; 
Bad social background.  

The relentless progression of TTR-FAP 





Motor neuropathy 







Neuropathic pain 



Autonomic Neuropathy 

• Vomiting. 

• Diarrhea / Constipation 

• Urinary tract infections. 

• Bladder/ Bowel incontinence. 

• Sexual disfunction 

• Orthostatic Hypotension 

• Massive loss of body weight. 

 

 

 

 



Autonomic Neuropathy. GI abnormalities.  



Coutinho stages 



Carpal tunnel syndrome 

• Part of the Polyneuropathy. 

 

• First presentation. 

 

 



Carpal tunnel syndrome 

 

 





Is very frequent in the general population 



Case Study: Val122Ile in Brazil 

• Clinical course: 

• Carpal Tunnel at 58 

• Cardiomyopathy at 60 

• Disautonomia at 64 

• Dialysis at 65 

• Cardiac biopsy: amyloid deposition 

• No family history  

• Origin: Portuguese / African 

• Rio de Janeiro 

THAOS Brazil: n=3  
THAOS Overall: n=78 

4% of African Americans may be carriers of  
Val122Ile TTR mutation 



Slavery. African origin of Americas. 

• 5 millions of slaves were brought 
to Brazil from West Africa 
(Angola) from 1551 to 1840. 

 

• From XVI to XIX centuries 10 
millions of slaves were sold to 
Americas. 40 % of this total came 
to Brazil. 

 





Portugal, 40.2%

United States, 
19.1%

Brazil, 5.8%

Spain, 5.4%

Germany, 
5.4%

Sweden, 5.3%

France, 4.3%

Japan, 3.5%

Italy, 2.7%

Argentina, 2.4%
Mexico, 2.3% Denmark, 1.1%

Others, 2.5%

Countries and contributions to THAOS (%): 

21 countries, 3,399 subjects 

Others:  

• Belgium  

• Bulgaria 

• Canada 

• Cyprus 

• Israel 

• Netherlands 

• South Korea 

• Taiwan 

• Turkey 



Most Common TTR Mutations 2017 

(101 unique mutations in 2930 subjects) 

Heterozygous:58 subjects 

Mutation Total % of patients  

with TTR mutation 

Cumulative 

% 

Val30Met 2138 73.0% 73.0% 

Val122Ile 160 5.5% 78.4% 

Thr60Ala 69 2.4% 80.8% 

Ser50Arg 68 2.3% 83.1% 

Glu89Gln 62 2.1% 85.2% 

Phe64Leu 36 1.2% 86.5% 

Ser77Tyr 28 1.0% 87.4% 

Ile107Val 24 0.8% 88.2% 

Gly47Ala 22 0.8% 89.0% 

Val20Ile 20 0.7% 89.7% 

Leu111Met 19 0.7% 90.3% 

Glu89Lys 14 0.5% 90.8% 

Val28Met 13 0.4% 91.2% 

DelVal122 11 0.4% 91.6% 

Ser52Pro 10 0.3% 92.0% 

85 different mutations reported in 9 or fewer patients 



Genotypic Spectrum in 

“V30M endemic” Regions 

Brazil (N=198) Japan (N=119) 

Portugal (N=1367) Sweden (N=180) 



Spectrum of Mutations in USA 

N=648 

*Other 33 mutations 

affecting 40 patients 



Spectrum of Mutations in Europe 
(excluding Portugal and Scandinavia) N=650 

Wild Type 

(18.3) 

Val30Met (31.9) 

Other Mutations 

(16.7) 

Glu89Gln (6.6) 

Ile68Leu (6.0) 

*Other 42 mutations 

affecting 69 patients 



Neurologic Phenotype (%) 

N=1381 

Genotype Geography 



Cardiac Phenotype (%) 

N=608 

Genotype Geography 



Mixed Phenotype (%) 

N=573 

Genotype Geography 



Distribution of phenotypes 

3.7% 

79.5% 

16.8% 

Wild type 

64.0% 
12.5% 

23.5% 

TTR mutation 

Neurologic

Cardiac

Mixed



Distribution of phenotypes (main genotypes) 

11% 

57% 

32% 

Val122Ile (N=142) 

42% 

21% 

37% 

Glu89Gln (N=48) 

71% 
10% 

19% 

Ser50Arg (N=58) 

75% 

5% 
20% 

Val30Met (N=1494) 

26% 

30% 

44% 

Thr60Ala (N=61) 



Summary 

• 4% of wild-type symptomatic subjects presented as neurologic 

phenotype 

• 5% of symptomatic Val30Met subjects presented as cardiologic 

phenotype, and 11% of Val122Ile subjects presented as 

neurologic phenotype 

 



What can be done 

• Nice neurological examination. 
• NC 
• SSR and other autonomic tests 
• QST 
• HRDB 
• Biopsies 
• Recognize disease  

 
• Treat disease. Treat pain. 
• Care and prevention of wounds, burnings. 

 






