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Hereditary Transthyretin Amyloidosis (ATTRv) 

♦ Rare, autosomal-dominant, progressive, often fatal disease caused by mutation in TTR gene

♦ Multisystem disease with heterogeneous clinical presentation 

♦ ATTRv amyloidosis is relentless, with death occurring 10–15 years from diagnosis in untreated patients with 
ATTR polyneuropathy, and 2–5 years in untreated patients with TTR-amyloid cardiomyopathy

♦ Clinical manifestations (e.g., disease penetrance, rate of progression) are influenced by TTR genotype and 
geographical region

♦ Disease continuum includes predominantly polyneuropathy (formerly FAP) or cardiomyopathy symptoms 
(formerly FAC), yet many patients experience a variety of symptoms (mixed phenotype)
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Genotypic–Phenotypic Association
Heterogeneous clinical presentation with variability based on 

TTR mutation



Genotypic–Phenotypic Association

♦ More than 150 mutations of the TTR gene have been identified, with the most common being the Val30Met (p.Val50Met)

♦ Val30Met incidence in Portugal: 1/538, with high penetrance (80% >50 yrs).
Prevalence of FAP in Europe <1/100000. Frequency of Val30Met 4%, low penetrance (11% >50 yrs).

Early-onset ATTR Val30Met: endemic areas (Portugal, Japan, Sweden, Brazil), onset < 50 yrs, high penetrance.
Pain and thermal sensation dysfunction and dysautonomia (gastrointestinal, cardiovascular, sexual and sweating disturbances).
The progression of amyloid deposits along the entire length of the nerve leads to a widespread involvement of nerve fibers
including those of large caliber.

Late-onset ATTR Val30Met: nonendemic areas, onset > 60 yrs. Low penetrance, male prevalence.
Early impairment of the largest nerve fibers.
Autonomic neuropathy usually include erectile dysfunction, alternating diarrhea and constipation, and postural hypotension.



FAP – Familial Amyloidotic Polyneuropathy (V30M)
 Early – onset

• endemic areas , high penetrance
• Small fibers
• Autonomic dysfynctions
• Cardiac arrhythmias
• Slowly progressive

 Late – onset
• nonendemic areas, low penetrance
• early impairment of the largest nerve fibers
• Autonomic dysfynctions may remain underrecognized if

not properly investigated.
• Hypertrophic cardiomyopathy
• Rapid course (death 7.3 years after onset)

In nonendemic areas (52–77% no family history):
20-40% incorrect diagnosis!

less frequent small fibers (33%)
length dependent neuropathies, areflexia, CIDP-like
ataxic neuropathy
rare motor neuropathy





♦ Clinical and pathologic data of 90 patients (21 W, 69 M) with DNA-proven TTR-FAP who presented as sporadic cases

♦ Symptoms at onset: paresthesias in 68 patients, pain  in 17, walking difficulties 8, GI disturbances 9, impotence 2
♦ Symptoms at referral:
All patients had a length-dependent sensory loss affecting 
- the lower limbs in 2
- all four limbs in 20
- four limbs and anterior trunk in 68 patients. 
Motor deficit predominated in distal lower limbs in 70 patients

♦ Autonomic dysfunction in 80/90 (90%) patients

♦ The mean interval to diagnosis: 4 years (range 1 to 10 years).
The diagnosis of CIDP was considered in 18 patients (20%),11 of whom received high doses of IVIg and corticosteroids.



Clinical pitfalls

♦ Manifestations: symmetric paresthesias in distal lower limbs, symptoms common in CIDP which is a far more common 
condition than FAP.
♦ Conversely, motor deficit, which is observed in approximately 80% of CIDP patients, was absent at early stages of FAP.
Roughly 17% of CIDP patients present with pure sensory deficit.

Attention to autonomic dysfunction, impotence, and intracardiac conduction abnormalities, which do not occur in CIDP!

Laboratory pitfalls

♦ Increased CSF protein content (7 patients)
♦ Marked decrease of nerve conduction velocity (8 patients)
♦ Negative findings of salivary gland, rectal, or nerve biopsies in 11 patients led to reject the diagnosis.



We reviewed the medical records of 
150 patients with ATTR diagnosed

between 1999 and 2013
Misdiagnosis in 49/150 (32%) cases



♦ 30 (61%) patients received immune therapy:
- intravenous immunoglobulins (22 patients, 45%)
- steroids (25 patients, 51%) 
- immune suppressors (6, 12%) 
- combination of them (22 cases, 45%) 

without clinical improvement  In any CIDP who fails all proven first line therapies reconsider the diagnosis! 

♦ 11 patients (22%) diagnosed with lumbar spinal stenosis underwent spine surgery with no or only transient clinical improvement

♦ In 76 pts tissue biopsy failed to show amyloid deposit in 9/35 (25%) nerve biopsy, 15/32 (47%) fat biopsies, 7/16 (43%) in other sites

♦ Delay from disease onset to diagnosis was significantly longer in misdiagnosed patients compared with those not misdiagnosed 
(46.4±25.4 months vs 34.7±26 months; p=0.01).



CSF protein: frequent misleading finding!

Lack of response to immunomodulatory therapies
and weight loss: red flags 





♦ A 75-year-old man with diabetes, coronary artery disease, presented with signs and symptoms of  right-sided heart failure.
♦ Echocardiogram: left ventricular wall thickening, mild systolic dysfunction and restrictive diastolic pattern. 

Cardiac MRI findings were suggestive of amyloid deposition.

♦ Abdominal fat fine needle aspiration was negative. 
♦ Endomyocardial biopsy was positive at Congo Red stain and anti- chain immunohistochemistry. 
♦ A mild IgG/ monoclonal gammopathy was present (2.5 g/L); no Bence-Jones protein was detected but a slightly abnormal 
/ serum free light chain ratio was present
♦ Cardiac Troponin I was increased as well as NTproBNP.

♦ Started on melphalan and dexamethasone, cardiac markers the / FLC chain ratio did not improve. 
A shift to bortezomib-dexamethasone was not effective  and a possible hereditary amyloidosis was considered. 



♦ Mutational analysis of TTR gene demonstrated a heterozygous c.183G>A transition in exon 3 that substituted a 
glutammic acid with a lysine at residue 62 (p.Glu62Lys) of the mature protein.

♦ After re-evaluating the endocardial biopsy, immunohistochemistry demonstrated a weak TTR positivity. Due to the 
paucity of bioptic cardiac specimen, electron microscopy studies could not be performed.
. 
♦ Neurophysiology revealed a sensory-motor peripheral polyneuropathy and bilateral carpal tunnel syndrome.
♦ Sural nerve biopsy: axonal neuropathy with slight loss of myelinated fibers and few fibers with wallerian-like 
degeneration. On serial sections a singleton  amyloid deposit within a perineurial venule stained positively at TTR 
immunohistochemistry.
Direct immunofluorescence of cryostatic sections did not show IgG, IgA, IgM, κ- or λ-chains, or C3d deposition.

Following a progressive worsening of the cardiac failure, the patient died.

♦ Autopsy was performed and heart specimen analyzed. 
At post-embedding immunogold electron microscopy, the amyloid fibrils were positive for TTR and negative for anti-κ-
and λ-chains. 



♦ Given the increasing incidence of both TTRwt amyloidosis and monoclonal gammopathies in the elderly population, it is 
not uncommon to discover a monoclonal protein in elderly patients with amyloidosis. 

♦ Aim: retrospective analysis of biopsy-proven ATTRwt and ATTR V122I amyloidosis patients

♦ 140 patients with ATTRwt and 57 V122I ATTR subjects, were included 

♦ 55 patients (39%) in the ATTRwt cohort and 28 patients (49%) in the ATTR V122I cohort had a MGUS, as indicated by an 
abnormality in the serum-free light-chain ratio and/or serum immunofixation electrophoresis.

142/495 (29%) wtTTR had a plasma cell disorder

129/142 (90%) wtTTR had a MGUS 



♦ Aim: to assess whether CTS, when associated with systemic manifestations, could help screen for TTR gene mutation 
♦ Methods: We reviewed the charts and interviewed the patients with hATTR seen between 2017 and 2018. 

♦ Results: 17/23 patients had CTS. 
CTS was the first manifestation of the disease in 10 of 17 patients. 
CTS symptoms occurred 10.4 years before their diagnosis of hATTR amyloidosis. 

♦ In 6 of 10 patients with CTS, the following systemic symptoms were present as the first  manifestation: erectile 
dysfunction, dysautonomia, polyneuropathy, exercise intolerance, and gastrointestinal and ocular symptoms.

 Most patients with CTS preceding hATTR diagnosis have systemic features. Recognizing systemic features at the time 
of CTS presentation may help in early diagnosis of hATTR amyloidosis.



Methods:
We developed a questionnaire to be applied by neurophysiology technicians and neurophysiologists in the routinary setting of the 
neurophysiological laboratory while performing an electrodiagnostic test for carpal tunnel syndrome, to screen for hereditary
amyloidosis in non endemic areas. The items investigate signs and symptoms of neuropathy, vertebral stenosis, autonomic
neuropathy, cardiac disorders or biceps brachialis tendon fracture. If 2 red flags are present in a patient affected by bilateral
carpal syndrome, neurologists can recommend the oral swab for genetic testing (to be done immediately). 
In the medical report itis advisable to extend differential diagnosis, by suggestion of serum protein electrophoresis for AL-Amy and/or 
cardiological evaluation.
Results:
We identified 3 TTR-mutated patients among 63 screened patients (from the 1600 who underwent proper questionnaire).





In non endemic areas



Multidisciplinary approach





♦ A retrospective study of patients referred to the French National Reference Center for FAP between 1988 and 2010.

♦ 13/84 (15%) pts of French ancestry had late-onset dFAPs irrespective of TTR  variants. 

♦ The authors compared clinical presentation and electrophysiology to a cohort of CIDP and POEMS pts.

♦ Clinical markers that should alert to possible FAP in patients with suspected CIDP:

 Pain (at 4 limbs) was one of the major complaints. 
In CIDP, pain is mild or moderate and rare (7%–8%), in treatment-resistant up to 30%

 Dysautonomic features provide a clue toward the diagnosis of FAP but are less common in late-onset FAP and can be 
overlooked

Distal upper limb motor deficits were observed in two-thirds of our patients with dFAP

 Small fibers sensory loss above the wrist



♦ Electrophysiologic markers that should alert to possible FAP in patients with suspected CIDP:

♦ No conduction blocks
♦ Axonal loss in the upper limbs is greater in dFAPs than in CIDP and in POEMS

♦ Given that reduced CMAP amplitude in the lower limbs can be blurred by the proportion of nonrecordable nerves, 
and in the median nerve by a superimposed carpal tunnel syndrome, ulnar nerve CMAP amplitude <5.4 mV would 
appears to be the most reliable early electrophysiologic clue for suspecting FAP in patients with suspected CIDP.


