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Définition de l’amylose
• Maladie de surcharge 

héréditaire ou acquise définie 
par la présence de dépôts 
extra-cellulaires d’une protéine 
anormale dite « amyloïde »

• Formes le + souvent diffuses
• Evolution sévère

• Classification maladie en 
fonction
– Origine Héréditaire / Acquise
– Organes atteints, signes cliniques
– Nature de la protéine amyloïde

Amylose dAmylose dééfinitionfinition
• L’amylose,  quelle que soit sa 

nature,  est une substance 
protéique :
– Anhiste, extra-cellulaire, 

amorphe
– Eosinophile (coloration HES)
– Colorée en rouge par le rouge 

Congo
– Dichroïque (jaune vert) en 

lumière polarisée.

• Structure fibrillaire en 
microscopie électronique

• Structure chimique complexe et 
variable.

• Dépôts protéiques dans différents 
tissus, responsables des 
symptômes
– Formes localisées
– Formes diffuses

Historique
• 1842: Décrite par Rokitanski, et 

considérée comme dépôts graisseux
• 1854: Terme d’amyloïdose (« qui 

ressemble à du sucre ») introduit par 
Virchow, pensant qu’il s’agissait 
d’une substance analogue à l’amidon

• 1859: Nature protéique des dépôts 
démontrée par Friedreich

• 1953: Cohen et Calkins identifient la 
structure fibrillaire de l ’amylose

• Actuellement 21 protéines amyloïdes 
décrites

Rokitanski

Virchow

Structure biochimique des différentes 
protéines amyloïdes

• Toutes les protéines amyloïdes 
sont caractérisées par la 
présence:
– Du composant P

• protéine analogue de la CRP 
(entrant dans la composition des 
membranes basales cutanées et 
glomérulaires)

– De Protéoglycanes et de 
Glycosaminoglycanes

– D’Apolipoprotéine E
– D’un facteur stimulant la formation 

d’amylose (Amyloid enhancing
Factor, AEF)

– D’une protéine précurseur 
fibrillaire qui caractérise chaque 
type d’amylose (constitue 85% de la 
protéine amyloïde)

Structure des protéines amyloïdes
• Toutes les protéines 

amyloïdes sont 
caractérisées par:
– Un aspect fibrillaire en 

microscopie électronique avec 
des fibrilles enchevêtrées
«en paquet d’épingle »
mesurant environ 10 nm de 
diamètre

– Une conformation spatiale en 
feuillet β par diffraction aux 
rayons X

• D’où le terme de β-fibrillose
utilisé par Glenner pour les 
caractériser 
– mais nouvelle dénomination 

n’ayant pas suscité
l’enthousiasme

Physiopathologie
• Encore mal connue
• Excès de protéines précurseurs

– Protéine normale
• Hyperproduction
• Réduction de dégradation

– Protéine anormale (mutation)
• Protéolyse sous l’action d’enzymes 

protéolytiques locales ou 
macrophagiques (dégradation en 
petits fragments), changeant de 
conformation et acquérant une 
structure en feuillet  β

• Polymérisation en feuillets β plissés, 
incorporation autres constituants 
(composant P, glycanes)

• Formation des fibrilles amyloïdes
– Insoluble
– Résistant à protéolyse

• Rôle du milieu extra-cellulaire
– ↓ activité protéolytique
– « tolérance » protéines amyloïdes

Protéines précurseurs

Protéolyse / Transformation

Polymérisation (empilement des 
protéines amyloïde)

Dépôts de fibrilles amyloïdes,
- insolubles, 

- résistants aux protéases

Protéine amyloïde en feuillet β insoluble
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Vous	
  êtes	
  devant	
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Il	
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En	
  revanche	
  quels	
  sont	
  les	
  éléments	
  du	
  reste	
  
du	
  dossier	
  en	
  faveur	
  d’une	
  amylose	
  

1)	
  Macroglossie	
  
2)	
  Purpura	
  péri-­‐orbitaire	
  
3)	
  Canal	
  carpien	
  
4)	
  Hypotension	
  orthosta>que	
  
5)	
  Protéinurie	
  
6)	
  Tous	
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Clinical Picture

Systemic AL-amyloidosis
Barbara C Böckle, Norbert T Sepp

A 62-year-old man came to our outpatient clinic with 
purpura on his eyelids. 7 months before, periocular 
purpura appeared after a minimal trauma. These 
lesions did not resolve for months. He also reported 
fatigue over the previous 6 months. On examination 
pinch purpura between smooth waxy papules were 
found (fi gure).

Histological examination showed accumulation of 
amorphous eosinophilic masses below the epidermis 
in the papillary and upper reticular dermis, around 
sweat glands and hair follicles. Staining for thio-
fl avine T showed yellow-green immuno fl uores cence 
(fi gure). Congo red staining showed apple-green bire-
fringence on polarised light microscopy, indi cating 
amyloid deposits. Serum protein electrophoresis 
showed the presence of a monoclonal (M) protein. 
Immunofi xation of both serum and urine determined 
its type: IgA-λ-type Bence-Jones protein. Bone-marrow 
examin ation was diagnostic for myeloma. Radiography 
showed small osteolysis of the head and cervical spine. 
Further investigations showed bilateral carpal tunnel 

syndrome and cardiac involvement. The diagnosis of 
systemic AL-amyloidosis was made from the com-
bination of clinical fi ndings, the presence of amyloid 
deposits in skin biopsy sample, and the plasma cell 
dyscrasia. Treatment with bortezomib, cyclophos-
phamide, and dexamethasone was given. Autologous 
haemopoietic cell trans plan tation is planned.

Systemic AL-amyloidosis is a rare and severe disease. 
Bruising purpura around the eyelids combined with 
yellow waxy papules are typical clinical signs suspicious 
for systemic AL-amyloidosis. This disease occurs in 
patients with plasma cell dyscrasia, in particular 
multiple myeloma. Amyloid is composed of a fi brillar 
component (immunoglobulin light chain material 
derived from the abnormal paraprotein) and a non-
fi brillar protein termed amyloid P component. It 
deposits in extracellular tissue of several organs (skin, 
kidney, heart, liver, and peripheral nerve system). The 
prognosis depends on the number and severity of 
internal organ involvement and haematological 
response to treatment.

Figure: Systemic AL-amyloidosis
(A) Purpura between yellowish waxy papules in a periocular distribution. (B) Amyloid deposits in skin detected by yellow-green fl uoresence with thiofl avin T 
(magnifi cation ×20).
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proteins can infiltrate cardiac tissues in a similar manner. In this review,
the authors discuss current trends in the pathophysiology, diagnosis, and
management of cardiac amyloidosis.

Myocardial amyloid deposition leads to cardiomyocyte distortion,
cardiomyocyte separation, tissue stiffening, and organ dysfunction.1 The
proteolytic resistant nature of these proteins allows accumulation and
disruption of mechanical and electrochemical cardiac function. This
process is most apparent in the ventricles, where progressive myocardial
thickening, restrictive cardiomyopathy, and diastolic dysfunction occur
(Fig 1). However, all tissues of the heart can be involved, which can lead
to conduction abnormalities, valvular malfunction, and vascular infiltra-
tion.

Cardiac deposition can occur at any stage of amyloidosis. It may be the
presenting manifestation, incidentally discovered during evaluation for
other symptoms, or may be discovered on postmortem examination.
Presentation often varies with respect to amyloid origin. Conventional
pathophysiologic models describe cardiac deposition of circulating amy-
loidogenic proteins originating from distant organs. However, a recent
case study suggests that amyloid production may also occur in endo-
somal-like structures of cardiomyocytes.2

In general, outcomes are poor in patients with cardiac infiltration in
amyloidosis, with a median survival of !1 year without treatment.3,4

Prognosis typically correlates with the severity and extent of cardiac
involvement. Table 1 provides a brief overview of the common amyloid-
oses discussed in this article.

Fig 1. Cardiac specimen exhibiting amyloid deposition. Amyloid deposits show as light-pink
infiltrative material with concentric left ventricular and interventricular septal thickening. Right
ventricular amyloid deposition is also apparent. (Color version of figure is available online.)
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Figure 3. A. Typical echocardiography findings in cardiac amyloidosis: thickened and sparkled left ventricular (LV) walls, thickened inter-
atrial septum, mitral and tricuspid valves, thickened right ventricular free wall, small pericardial effusion, normal LV cavity size and atrial
enlargement. B. Example of a patient with light-chain amyloidosis and advanced cardiac involvement with two-dimensional altered global
and basal longitudinal strain, despite a relative preservation of the apical longitudinal strain, named ‘the apical sparing’.

• right  atrial  enlargement  and  dilated  vena  cave  reflecting
right  ventricular  (RV)  filling  pressure;

• increased  interatrial  septal  thickness  (it  must  be  empha-
sized  that  this  variable  is  much  easier  to  measure
by  cardiac  magnetic  resonance  imaging  [cMRI]  than  by
echocardiography);

• increased  RV  free  wall  thickness  (>  7  mm)  with  RV  systolic
and  diastolic  dysfunctions  associated  with  worse  survival
[23];

• left and  right  valve  thickening,  usually  responsible  for
mild  regurgitation;

• reduced  aortic  ejection  time  (<  273  ms),  described  as  a
prognostic  factor  [24];

• small  pericardial  effusion  in  50%  of  cases,  the  presence
of  which  is  independently  associated  with  worse  survival
[24];  exceptionally,  an  aspect  of  large  pericardial  effusion
with  tamponade  may  reveal  the  systemic  disease  [25];

• atrial  thrombi  may  be  seen,  despite  the  presence  of  sinus
rhythm;  one  large  study  that  analysed  the  presence  of
atrial  thrombi  in  patients  with  confirmed  AL  [13]  found
that  AL  patients  were  younger  and  had  less  atrial  fibrilla-
tion  than  those  with  other  types  of  amyloidosis;  however,
the  AL  group  had  significantly  more  intracardiac  thrombi
(51%  vs.  16%;  P  <  0.001)  and  more  fatal  embolic  events
(26%  vs.  8%;  P  <  0.03).

Diagnostic and prognostic value of new
echocardiographical techniques

A  large  study  recently  published  by  Buss  et  al.  [26], which
included  200  consecutive  patients  with  AL  with  systematic
assessment  of  LV  longitudinal  function,  showed  that:  longi-
tudinal  strain  (LS)  and  2D  global  LS  (2D-GLS)  were  strongly
correlated  with  NT-proBNP  in  patients  with  AL;  reductions
in  LS  and  2D-GLS  were  both  independently  associated  with
prognosis  in  AL,  including  overall  survival,  compared  with
standard  TTE  variables;  and  LS  and  2D-GLS  provided  incre-
mental  value  over  NT-proBNP,  cardiac  troponin  and  all  other
clinical  variables  assessed.

Another  recent  study  [27]  was  designed  to  show  the
diagnostic  importance  of  two-dimensional  speckle-tracking
imaging  in  differentiating  cardiac  amyloidosis  from  other
causes  of  LV  hypertrophy.  Using  55  patients  with  confirmed
AL,  the  authors  found  that  the  amyloid  heart  is  charac-
terized  by  reduced  basal  strain  and  regional  variations  in
LS  from  base  to  apex  (Fig.  3B),  and  that  a  relative  ‘api-
cal  sparing’  (average  apical  LS/[average  basal  LS  +  mid-LS])
pattern  of  LS  is  an  easily  recognizable,  accurate  and  repro-
ducible  means  of  differentiating  cardiac  amyloidosis  from
other  causes  of  LV  hypertrophy.

Therefore,  this  technique  appears  useful  not  only  for
diagnosis  but  also  for  the  independent  assessment  of  prog-
nosis  in  patients  with  AL.

Cardiac magnetic resonance imaging

cMRI  is  often  performed  when  cardiac  amyloidosis  is  sus-
pected  because  it  has  an  excellent  spatial  resolution  for
tissue  characterization  and  is  very  sensitive  for  detecting
the  presence  of  infiltrative  cardiomyopathy,  even  in  cases
of  normal  LV  wall  thickness.

cMRI  allows  precise  measurement  of  the  LV  walls,  the
interatrial  and  RV  free  walls,  biatrial  enlargement  and
pericardial  effusion  (Fig.  4).  cMRI  is  also  useful  for  tissue
characterization  of  the  myocardium  [28], by  showing  dif-
ferent  patterns:  transmural  late  gadolinium  enhancement
(LGE)  or,  more  typically,  a large  diffuse  annular  LGE;  less
often  a  global  heterogeneous  LGE  or  rarely  diffuse  LGE,
called  ‘patchy  LGE’.  Indeed,  gadolinium  has  an  interstitial
distribution,  and  in  patients  with  cardiac  amyloidosis  there
is  an  increase  in  interstitial  cardiac  volume  because  normal
myocardium  is  replaced  by  amyloid  fibrils.  Thus,  gadolinium
stays  longer  in  the  tissue,  which  explains  the  late  gadolinium
enhancement.

The  prognostic  significance  of  LGE  or  suboptimal  nulling
time  (i.e.  the  determination  of  the  optimal  inversion  time
required  to  have  the  myocardium  completely  black  in  T1)
is  not  yet  clear.  Maceira  et  al.  [29], in  a  cohort  of  29
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accuracy of MRI compared to echocardiography for
measuring right and left ventricular wall thickness, a
distinctive pattern has been described in patients with
cardiac amyloidosis (Fig 7). This consists of ventricular
wall thickening with a diffuse, predominantly subendo-
cardial, delayed enhancement pattern of gadolinium
uptake in the myocardium. The myocardial/blood pool
kinetics of gadolinium uptake are also unusual in
patients with cardiac amyloidosis.21

Several investigators have attempted to correlate the
presence of delayed gadolinium enhancement with prog-
nosis in cardiac amyloidosis, but the small series and
inclusion of some patients with minimal echocardiographic
evidence of cardiac involvement make extrapolation to less
severe disease difficult.19,22 It appears that the mere
presence of delayed enhancement may not be a prognostic
indicator when cardiac amyloidosis is present, but analysis
of gadolinium kinetics may have prognostic value.23 The
picture is further complicated by recent restrictions on the
use of gadolinium in patients with renal impairment, due to

Fig 7. Cardiac MRI in advanced amyloid cardiomyopathy showing
thickened ventricular and atrial septum. The white areas in the ventricular
and atrial walls are abnormal and represent delayed gadolinium uptake in
a typical distribution for cardiac amyloidosis.

Fig 6. Serial electrocardiograms over a 10-year period in a patient with progressive wall thickening and progressive heart failure due to Val122Ile familial
cardiomyopathy. Note the progressive diminution of voltage, which occurred as the ventricular walls thickened.
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Epaississement	
  des	
  valves	
  et	
  du	
  SIA	
  

is essential to increase the benefit of specific treatments (e.g.
chemotherapy for AL type), when available.
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Fig. 3. Late-enhancement cardiac MRI in the horizontal long axis (panel A) and the short axis view (panel B), demonstrating thickened ventricular septum and diffuse
heterogeneous delayed enhancement of gadolinium uptake, principally located in the subendocardial layer (arrows), compatible with cardiac amyloidosis.

Fig. 2. Transthoracic echocardiography in the parasternal long axis (panel A) and apical 4 chamber (panel B) views, demonstrating mitral valve thickening, bilateral atrial
enlargement (asterisks) and myocardial thickening predominating in the interventricular septum (21 mm, n = 6–10) with a sparkling, granular texture (anterior
interventricular septum, arrowheads, panel A and inferior interventricular septum, arrowheads, panel B).
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myocardial ischemia. Diagnosis of amyloidosis in such
cases is extremely difficult unless an endomyocardial
biopsy is performed or unless involvement of other
organs in the typical fashion suggests the diagnosis.

The atria are involved in all types of cardiac
amyloidosis, as is the conduction system of the heart.6

Severe atrial infiltration may lead to atrial standstill in the
presence of sinus rhythm on the electrocardiogram (ECG)7

or to a profound atrial conduction defect (Fig 3). In such
cases, the prevalence of atrial thrombus formation is high
(Fig 4), and thromboembolism may be the initial
manifestation of the disease.8-10 Atrial arrhythmias
(fibrillation, flutter or atrial tachycardia) tend to occur
late in the disease. Significant ventricular arrhythmias
have been described, but sustained ventricular tachycardia
is uncommonly seen, possibly because the initial episode
of ventricular tachycardia or fibrillation in such a
compromised heart causes instantaneous, nonresuscitata-
ble cardiac arrest.

Clinical findings

The common clinical feature among the various forms
of cardiac amyloidosis is the presence of congestive heart

failure associated with a nondilated left ventricle with
thickened walls and a normal or mildly reduced left
ventricular ejection fraction. Because the disease affects
all parts of the heart, biventricular heart failure is usually
present, although the presenting feature is often that of
severe right-sided heart failure. Peripheral edema may be
profound and ascites is often present in advanced disease.
Careful physical examination is important in order not to
miss the cardiac etiology of the presenting symptoms.
When heart failure results in ascites or congestive
hepatomegaly, the jugular venous pressure is always
elevated, often to the angle of the jaw. However, if
attention is not given to the elevated neck veins, the
diagnosis of heart failure may initially be missed,
particularly if the physician is misled by the report of a
normal ejection fraction.

Echocardiography

Echocardiography is almost universally available and is
usually one of the earliest tests employed in the
investigation of suspected heart disease. Cardiac amyloid-
osis can be suspected by its typical appearance on the
echocardiogram (Fig 5). The disease is characterized by

Fig 3. Lead 2 from a 12-lead ECG in a patient with sinus node dysfunction due to AL amyloidosis. There is profound delay between the atrial pacing spike
and the onset of the P wave, representing severely disturbed atrial conduction due to amyloid infiltration.

Fig 4. Subcostal view of the heart in a patient with sinus rhythm and end-stage amyloid cardiomyopathy. The arrow points to a thrombus filling the left
atrial appendage. The rhythm was sinus, with Doppler evidence of electromechanical dissociation.
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accuracy of MRI compared to echocardiography for
measuring right and left ventricular wall thickness, a
distinctive pattern has been described in patients with
cardiac amyloidosis (Fig 7). This consists of ventricular
wall thickening with a diffuse, predominantly subendo-
cardial, delayed enhancement pattern of gadolinium
uptake in the myocardium. The myocardial/blood pool
kinetics of gadolinium uptake are also unusual in
patients with cardiac amyloidosis.21

Several investigators have attempted to correlate the
presence of delayed gadolinium enhancement with prog-
nosis in cardiac amyloidosis, but the small series and
inclusion of some patients with minimal echocardiographic
evidence of cardiac involvement make extrapolation to less
severe disease difficult.19,22 It appears that the mere
presence of delayed enhancement may not be a prognostic
indicator when cardiac amyloidosis is present, but analysis
of gadolinium kinetics may have prognostic value.23 The
picture is further complicated by recent restrictions on the
use of gadolinium in patients with renal impairment, due to

Fig 7. Cardiac MRI in advanced amyloid cardiomyopathy showing
thickened ventricular and atrial septum. The white areas in the ventricular
and atrial walls are abnormal and represent delayed gadolinium uptake in
a typical distribution for cardiac amyloidosis.

Fig 6. Serial electrocardiograms over a 10-year period in a patient with progressive wall thickening and progressive heart failure due to Val122Ile familial
cardiomyopathy. Note the progressive diminution of voltage, which occurred as the ventricular walls thickened.
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include persistent pleural or pericardial effusions, which can develop in
underlying pleural amyloid deposition or heart failure.35

Imaging for Cardiac Amyloidosis
Echocardiography

Echocardiography has long been the cornerstone of noninvasive cardiac
assessment in the amyloidoses, and advances in this technology are
facilitating prompt and more accurate diagnosis. Because clinical signs
and symptoms of CHF are often the initial manifestation of the disease,
2-dimensional echocardiography has a central role in the diagnostic
workup of cardiac amyloidosis and should be obtained as early as
possible. Findings classically include increased granular or “sparkling”
echogenicity of nondilated thickened left ventricular (LV) walls, and a
thickened interventricular septum with a generally preserved ejection
fraction (Fig 6A). However, diminished systolic ejection fraction values
and thickened right ventricular walls are also common.

One study demonstrated that coincident findings of low voltage on
electrocardiography and interventricular septal thickness of at least 19.8
mm on echocardiography are 72% sensitive and 91% specific for cardiac
amyloidosis.36 Atria can be large and hypokinetic, with the appearance of
what has been described as owl’s eyes on echocardiography. Amyloid
deposition can cause a thickened appearance in the atrial and ventricular
septae, valves, and papillary muscles. Chamber dilatation and the result-

Fig 6. Echocardiographic evidence of amyloidosis. (A) Speckled myocardial echogenicity with
interventricular septum and left ventricular wall thickening. (B) Cardiac magnetic resonance
imaging scan showing concentric ventricular hypertrophy with delayed subendocardial hyper-
enhancement. EFF, effusion; LA, left atrium; LV, left ventricle; RA, right atrium; RV, right ventricle;
V, ventral. (Fig 6A adapted from Falk and Dubrey.1 Used with permission.) (Color version of
figure is available online.)
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is essential to increase the benefit of specific treatments (e.g.
chemotherapy for AL type), when available.
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Fig. 3. Late-enhancement cardiac MRI in the horizontal long axis (panel A) and the short axis view (panel B), demonstrating thickened ventricular septum and diffuse
heterogeneous delayed enhancement of gadolinium uptake, principally located in the subendocardial layer (arrows), compatible with cardiac amyloidosis.

Fig. 2. Transthoracic echocardiography in the parasternal long axis (panel A) and apical 4 chamber (panel B) views, demonstrating mitral valve thickening, bilateral atrial
enlargement (asterisks) and myocardial thickening predominating in the interventricular septum (21 mm, n = 6–10) with a sparkling, granular texture (anterior
interventricular septum, arrowheads, panel A and inferior interventricular septum, arrowheads, panel B).
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Figure 1. Coloration au rouge Congo du tissu myocardique d’un patient atteint d’une cardiomyopathie amyloïde. A, aspect en microscopie
optique ; B, aspect en microscopie en lumière polarisée, grossissement × 400.

Figure 2. Cardiomyopathie amyloïde à
transthyrétine étudiée par coloration
immunohistochimique. Des échantillons
biopsiques endomyocardiques ont été
colorés au moyen d’anticorps
respectivement dirigés contre (A) la chaîne
légère kappa, (B) la chaîne légère lambda,
(C) l’amyloïde sérique A et (D) l’amyloïde
de la transthyrétine. Aspects microscopiques
en lumière vive à grossissement × 400.

Epidémiologie
Amylose liée à l’âge ou ASS
L’amylose cardiaque liée à l’âge fut décrite pour la première
fois par Soyka en 1876,17 cela ayant été suivi de la publication
d’un grand nombre d’observations cliniques et de petites
séries de cas au cours des cent années ultérieures. En 1965,
Pomerance a estimé que la prévalence de l’amylose cardiaque
sénile était d’environ 10 % parmi la population âgée de plus de
80 ans et de 50 % chez les individus de plus de 90 ans.18 Les
autopsies pratiquées chez 85 patients consécutifs âgés de 80
ans ou plus ont mis en évidence des dépôts amyloïdes prenant
la coloration immunohistochimique de la préalbumine (TTR)
au niveau des oreillettes ou du ventricule gauche de 21 de ces
sujets, ce qui situe à 25 % la prévalence de l’amylose à TTR

liée à l’âge dans cette population âgée.19 Un examen plus
approfondi a toutefois révélé que seulement les deux tiers des
cœurs qui avaient pris la coloration de la TTR étaient le siège
d’infiltrats ventriculaires gauches, décrits comme « minimes et
très disséminés » dans plus de 50 % des cas. Ces observations
tendent à indiquer que l’amylose cardiaque à TTR n’a de
traduction histologique notable que chez 8 à 16 % des indi-
vidus de plus de 80 ans. Une étude prospective menée chez des
octogénaires finlandais (Vantaa 85+) a également objectivé la
présence de dépôts d’amyloïde de type TTR dans 25 % des
cœurs sur un total de 256 autopsies.20 Là encore, des infiltrats
cardiaques modérés à sévères n’ont été relevés que chez
seulement 5,5 % des sujets autopsiés.

La prévalence de l’ASS augmente incontestablement avec
l’avancée en âge, la quasi-totalité des patients étant âgés de
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Pathogénie
• Accumulation dans espace 

extra-cellulaire de la 
protéine amyloïde, 
insoluble

• Va gêner les échanges 
cellulaires (apport de 
nutriments, d’O2)
– entraîner une atrophie des 

cellules fonctionnelles
– responsables des 

dommages dans la structure 
est la fonction des organes 
lésés

– responsable des 
symptômesAmylose cardiaque

Manifestations cliniquesManifestations cliniques
•• Maladies le + souvent gMaladies le + souvent géénnééralisraliséées ou diffuseses ou diffuses
•• Pratiquement tous les organes peuvent être atteintsPratiquement tous les organes peuvent être atteints
• Altération de l’état général
• Reins: syndrome néphrotique, insuffisance rénale
• Cœur: cardiopathie hypertrophique, insuffisance cardiaque 

gauche, droite, globale
• Tube digestif: diarrhée, malabsorption
• Nerfs: polyneuropathie (sensitive puis motrice, hypoTA)
• Glandes salivaires: hypertrophie
• Muscle: hypertrophie musculaire, notamment linguale
• Foie: hépatomégalie, cholestase
• Cerveau (amylose cérébrale): démence, AVC hémorragique
• Synoviale, articulation: syndr du canal carpien, arthropathies
• Larynx, poumon: dyspnée, syndrome interstitiel
• Peau: pétéchies, hémorragies sous-cutanées des paupières

Incidence de l’amylose
• Difficile à évaluer
•• Maladie rare ou sousMaladie rare ou sous--diagnostiqudiagnostiquéée?e?

– 8,9 nouveaux cas/million d’habitants/an (USA, Minnesota)
– 11,3 nouveaux cas/million d’habitants/an (France, Rennes)
– Serait responsable de 500 décès/an en Angleterre
– 0,7 (Hambourg, Allemagne) à 1,5% des autopsies (Russie, 

Leningrad)
– 15% des malades ayant un myélome
– 5 à 20% des malades ayant une polyarthrite rhumatoïde
– <1% des maladies de Crohn
– Dans une série anatomopathologique de 81 cas, 98% des 

diagnostics d’amylose portés par le pathologiste, la maladie étant 
suspectée par le clinicien (Röcken et al. Histopathology 1996;29:325-35)

• Formes localisées: 10 à 25% des cas (vésicule séminale, 
sphère ORL, thyroïde, voies urinaires,…)

• Formes héréditaires 5% à 10% des cas

Classification maladie amyloClassification maladie amyloïïdede

• Systémique / Localisée 
– nature viscères atteint

• Héréditaire / Acquise (primitive ou secondaire)

• Nature de la protéine amyloïde

MALADIES AMYLOIDES

CerveauAcquiseLocaliséeProtéine PrionAPP

FinlandaiseHéréditaireSystémiqueGelsolineAGel

ReinHéréditaireSystémiqueChaine Aα FibrinogèneAFib

Rein, coeurHéréditaireSystémiqueApolipoprotéine A2AApoA2

Foie, rein, coeurHéréditaireSystémiqueApolipoprotéine A1AApoA1

Amylose sénileAcquise
Héréditaire

SystémiqueTransthyrétineATTR

HémodialyseAcquiseSystémiqueΒ2-microglobulineβ2M

Amylose 
secondaire

AcquiseSystémiqueSerum amyloid AAA

Amylose 
secondaire

AcquiseSystémique ou 
localisée

Chaîne légère d’IgAL

AtteinteTypeLocalisationPrécurseurProtéine 
amyloïde

Amyloses systAmyloses systéémiques miques 
ggéénnééralisralisééeses

•• DDéépôts foie, rate, reins, surrpôts foie, rate, reins, surréénales, tube digestifnales, tube digestif

•• Amylose AL Amylose AL 
– amylose acquise, 
– protéine précurseur: chaînes légères d’Ig, 
– secondaire à un myélome (prolifération plasmocytaire), maladie de 

Waldenström (prolifération lympho-plasmocytaire) ou à une 
sécrétion anormale d’Ig monoclonales

•• Amylose AA Amylose AA 
– amylose acquise, 
– protéine précurseur SAA, 
– secondaire à une maladie inflammatoire au long cours: polyarthrite 

rhumatoïde, tuberculose, dilatation des bronches, ostéite 
chronique, maladie de Crohn, maladie de Hodgkin



• Les amyloses sont une cause fréquente de myocardiopathie 
restrictive secondaire. 
 

• Épaississement concentrique du coeur et septa épaissis lié à 
l’infiltration  myocardique  par  les  dépôs  amyloïdes. 

 
• Pas de calcification rapporté pour la localisation cardiaque. 
 

Manifestations cardiaques 

Macroscopie. Hypertrophie ventriculaire et  
dépôt amyloïdes pariétaux blanchâtres. 

•    L’atteinte  myocardique  est  retrouvée  
dans  de  nombreux  types  d’amylose  mais  
plus particulièrement dans les amyloses 
de type AL (30% des cas), et représente 
un tournant dans l'évolution de cette 
maladie.  
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Biopsie des glandes salivaires: 
Présence de dépôts amyloïdes, éosinophiles et acellulaires autour de 
structures glandulaires (rouge Congo). 

Histologie 
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Histologie 

En lumière polarisée, les dépôts sont bi-réfringents et apparaissent jaune verts. 

Histologie 

En lumière polarisée, les dépôts sont bi-réfringents et apparaissent jaune verts. 



D’où	
  elle	
  vient	
  ceme	
  substance	
  
amyloïde?	
  



Types	
  d’amylose	
  

Amylose	
  AA	
  
secondaire	
  

Amylose	
  AL	
  
PrimiMve	
  

Amylose	
  	
  
Héréditaire	
  

TTR	
  

Amylose	
  
Sénile	
  

systémique	
  
à	
  une	
  inflamma>on	
  

chronique	
  
(PR/SPA/Crohn…)	
  

Clone	
  de	
  
plasmocytes	
  (Idem	
  
Myelome)	
  qui	
  
“synthé>se”	
  la	
  

substance	
  amyloide	
  

Muta>on	
  d’un	
  gène	
  
de	
  la	
  Transthyré>ne	
  

“Mauvais	
  
métabolisme	
  de	
  la	
  
Transthyré>ne	
  

Ne	
  touche	
  que	
  
rarement	
  le	
  ceur	
  

Touche	
  tous	
  les	
  
organes	
  y	
  compris	
  le	
  

coeur	
  

Touche	
  le	
  coeur	
  
mais	
  évoluMon	
  plus	
  

lente	
  

Touche	
  le	
  coeur	
  
mais	
  évoluMon	
  plus	
  

lente	
  
	
  

Eradiquer	
  le	
  foyer	
  
inflammatoire	
  ou	
  

infec>eux	
  
Colchicine	
  ?	
  

Alkylants	
  cor>coïdes	
  
Auto	
  greffe	
  de	
  

Moelle	
  
Regression	
  possible	
  

de	
  l’HVG	
  

Greffe	
  Hépa>que	
   IC	
  du	
  sujet	
  âgé	
  
FA	
  du	
  sujet	
  ägé	
  



Types	
  d’amylose	
  

Amylose	
  AA	
  
secondaire	
  

Amylose	
  AL	
  
PrimiMve	
  

Amylose	
  	
  
Héréditaire	
  

TTR	
  

Amylose	
  
Sénile	
  

systémique	
  
à	
  une	
  inflamma>on	
  

chronique	
  
(PR/SPA/Crohn…)	
  

Clone	
  de	
  
plasmocytes	
  (Idem	
  
Myelome)	
  qui	
  
“synthé>se”	
  la	
  

substance	
  amyloide	
  

Muta>on	
  d’un	
  gène	
  
de	
  la	
  Transthyré>ne	
  

“Mauvais	
  
métabolisme	
  de	
  la	
  
Transthyré>ne	
  

Ne	
  touche	
  que	
  
rarement	
  le	
  ceur	
  

Touche	
  tous	
  les	
  
organes	
  y	
  compris	
  le	
  

coeur	
  

Touche	
  le	
  coeur	
  
mais	
  évoluMon	
  plus	
  

lente	
  

Touche	
  le	
  coeur	
  
mais	
  évoluMon	
  plus	
  

lente	
  
	
  

Eradiquer	
  le	
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Incidence	
  des	
  ameintes	
  cardiaques	
  dans	
  l’Amylose	
  AL	
  ?	
  



Incidence	
  des	
  ameintes	
  cardiaques	
  dans	
  l’Amylose	
  AL	
  ?	
  

Amylose	
  AL	
  
PrimiMve	
  

Coeur	
  cliniquement	
  
ameint	
  	
  
dans	
  	
  

50%	
  des	
  cas	
  

Coeur	
  isolément	
  
cliniquement	
  ameint	
  

dans	
  	
  
4%	
  des	
  cas	
  

Coeur	
  
histologiquement	
  

ameint	
  dans	
  	
  
100%	
  des	
  cas	
  



Types	
  d’amylose	
  

Amylose	
  AA	
  
secondaire	
  

Amylose	
  AL	
  
PrimiMve	
  

Amylose	
  	
  
Héréditaire	
  

TTR	
  

Amylose	
  
Sénile	
  

systémique	
  
à	
  une	
  inflamma>on	
  

chronique	
  
(PR/SPA/Crohn…)	
  

Clone	
  de	
  
plasmocytes	
  (Idem	
  
Myelome)	
  qui	
  
“synthé>se”	
  la	
  

substance	
  amyloide	
  

Muta>on	
  d’un	
  gène	
  
de	
  la	
  Transthyré>ne	
  

“Mauvais	
  
métabolisme	
  de	
  la	
  
Transthyré>ne	
  

Ne	
  touche	
  que	
  
rarement	
  le	
  ceur	
  

Touche	
  tous	
  les	
  
organes	
  y	
  compris	
  le	
  

coeur	
  

Touche	
  le	
  coeur	
  
mais	
  évoluMon	
  plus	
  

lente	
  

Touche	
  le	
  coeur	
  
mais	
  évoluMon	
  plus	
  

lente	
  
	
  

Eradiquer	
  le	
  foyer	
  
inflammatoire	
  ou	
  

infec>eux	
  
Colchicine	
  ?	
  

Alkylants	
  cor>coïdes	
  
Auto	
  greffe	
  de	
  

Moelle	
  
Regression	
  possible	
  

de	
  l’HVG	
  

Greffe	
  	
  
Hépa>que	
  

IC	
  du	
  sujet	
  âgé	
  
FA	
  du	
  sujet	
  âgé	
  



Prise	
  en	
  charge	
  thérapeu>que	
  
cardiologique	
  



Quel	
  est	
  le	
  traitement	
  cardiologique	
  le	
  moins	
  
risqué	
  	
  dans	
  	
  l’amlylose	
  cardiaque?	
  

1)	
  Les	
  Beta	
  bloquants	
  
2)	
  La	
  digoxine	
  
3)	
  Les	
  diuré>ques	
  
4)	
  Les	
  an>	
  calciques	
  bradycardisants	
  
5)	
  Aucun	
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Traitements	
  à	
  éviter	
  

“Les	
  inhibiteurs	
  calciques	
  et	
  les	
  digitaliques	
  sont	
  
contre-­‐indiqués	
  dans	
  la	
  cardiopathie	
  amyloïde,	
  
car	
  ces	
  médicaments	
  se	
  fixent	
  sur	
  les	
  fibrilles	
  
amyloïdes,	
  d’où	
  une	
  potenQalisaQon	
  de	
  leurs	
  

effets	
  toxiques	
  “	
  
	
  

Gertz	
  MA,	
  Falk	
  RH,	
  Skinner	
  M,	
  Cohen	
  AS,	
  Kyle	
  RA.	
  Worsening	
  of	
  conges>ve	
  heart	
  failure	
  in	
  amyloid	
  heart	
  disease	
  treated	
  by	
  
calcium	
  channel-­‐blocking	
  agents.	
  Am	
  J	
  Cardiol.	
  1985;55:1645.	
  

Rubinow	
  A,	
  Skinner	
  M,	
  Cohen	
  AS.	
  Digoxin	
  sensi>vity	
  in	
  amyloid	
  cardiomyopathy.	
  Circula>on.	
  1981;63:1285–1288	
  

Pollak	
  A,	
  Falk	
  RH.	
  Le~	
  ventricular	
  systolic	
  dysfunc>on	
  precipitated	
  by	
  verapamil	
  in	
  cardiac	
  amyloidosis.	
  Chest.	
  
1993;104:618–620	
  	
  
	
  



En	
  dehors	
  des	
  diuréQques	
  qui	
  peuvent	
  
perme8rent	
  de	
  “contrôler”	
  la	
  situaQon	
  un	
  temps	
  

le	
  traitement	
  médical	
  de	
  la	
  cardiopathie	
  
amyloide	
  est	
  peu	
  efficace.	
  



L’amylose	
  cardiaque	
  est	
  une	
  très	
  bonne	
  
indicaMon	
  à	
  l’implantaMon	
  d’un	
  DAI	
  en	
  

prévenMon	
  primaire	
  ?	
  

1)	
  OUI	
  
2)	
  NON	
  



Cause	
  de	
  MS	
  dans	
  l’Amylose	
  

•  La	
  principale	
  cause	
  de	
  décès	
  d’origine	
  
arythmique	
  est	
  l’acMvité	
  électrique	
  sans	
  pouls	
  
(dissociaMon	
  électro	
  mécanique).	
  

•  La	
  pose	
  d’un	
  défibrillateur	
  automa>que	
  
implantable	
  n’a	
  d’indica>on	
  qu’en	
  préven>on	
  
secondaire.	
  	
  

Kristen	
  AV	
  et	
  al.	
  Prophylac>c	
  implan-­‐	
  ta>on	
  of	
  cardioverter-­‐defibrillator	
  in	
  pa>ents	
  with	
  severe	
  cardiac	
  
amyloidosis	
  and	
  high	
  risk	
  for	
  sudden	
  cardiac	
  death.	
  Heart	
  Rhythm.	
  2008;5:	
  235–240.	
  



Greffe	
  cardiaque	
  ?	
  



• Le diagnostic repose sur la clinique, les anomalies rencontrées à 
l’ECG  et  à  l’imagerie  (écho-cœur  et IRM cardiaque). 
 

• Un diagnostic précoce est important pour pouvoir instaurer un 
traitement  sur  un  cœur  pouvant  supporter  le  traitement  
(chimiothérapie comprenant des agents alkylants). 

  
• La reconnaissance de la nature amyloïde d'une cardiopathie a une 

incidence thérapeutique directe, à savoir qu'elle contre-indique 
l'utilisation des digitaliques, des antagonistes calciques et des 
bêtabloqueurs. 
 

• L'amylose cardiaque est une mauvaise indication à la 
transplantation dont les résultats sont marqués par la progression 
très rapide des dépôts particulièrement au niveau du tube digestif et 
du système nerveux.   

Manifestations cardiaques 



Qu’est	
  ce	
  que	
  je	
  réponds	
  à	
  la	
  famille	
  qui	
  
me	
  demande	
  

	
  
“pour	
  combien	
  de	
  temps	
  il	
  en	
  a	
  ?”	
  



Le	
  pronosMc	
  de	
  l’amylose	
  cardiaque	
  
symptomaMque	
  est	
  ?	
  

1)	
  Une	
  survie	
  moyenne	
  de	
  5	
  ans	
  
2)	
  Une	
  survie	
  moyenne	
  de	
  3	
  ans	
  
3)	
  Une	
  survie	
  moyenne	
  de	
  1	
  an	
  
4)	
  Une	
  espérance	
  de	
  vie	
  normale	
  



Pronos>c	
  de	
  l’Amylose	
  cardiaque	
  

Le	
  cœur	
  est	
  l’organe	
  cible	
  ayant	
  le	
  plus	
  
mauvais	
  pronosMc	
  

	
  
	
  

survie	
  moyenne	
  de	
  13	
  mois.	
  



CCL:	
  Amylose	
  Cardiaque	
  

•  A	
  Suspecter	
  dans	
  un	
  contexte	
  (autres	
  SF)	
  
•  Protéinurie	
  ++	
  
•  Microvoltage	
  avec	
  Hypertrophie	
  à	
  l’echo	
  
•  Biopsie	
  myocardique	
  ++	
  
•  2	
  Aspects	
  thérapeu>ques	
  
–  Cardiologique:	
  Eviter	
  digoxine/Ca	
  –	
  bradycardisants/BB	
  
–  Chimiothérapie:	
  pour	
  type	
  AL/Greffe	
  de	
  foie:	
  pour	
  TTR	
  

•  Amylose	
  Systémique	
  Sénile	
  sous	
  es>mée	
  
•  Mauvais	
  pronos>c	
  
•  1	
  forme	
  héréditaire:	
  Amylose	
  TTR	
  géné>que	
  

biopsy. Familial amy-
loidosis is most com-
m o n l y d u e t o a
mutation of the hepati-
cally expressed protein,
transthyretin. It is fre-
quently associated with
amyloid cardiomyo-
pathy, but the prevalence
of clinically significant
cardiac disease varies
with the specific muta-
tion. Senile systemic am-
yloidosis is universally
associated with cardiac
disease which, other
than carpal tunnel syn-
drome, is the exclu-

sive clinical manifestation of the disease. Several
less common forms of familial amyloidosis are also
associated with cardiac disease, including apolipo-
protein A1 (Apo-A1) amyloidosis.

The gross pathologic features of amyloid cardiomyo-
pathy are quite distinctive (Fig 1). The heart demon-
strates thickening of all 4 chambers, with biatrial dilation,
a normal or mildly dilated right ventricle and a left
ventricular cavity that is normal to small. Histologically,
myocardial cells are separated and distorted by amyloid
deposition5 (Fig 2). Intramyocardial vessels are frequen-
tly infiltrated by amyloid, resulting in impaired vasodi-
lation, which may result in myocardial ischemia.2 On
very rare occasions, amyloid deposits have been found in
epicardial vessels resulting in obstructive coronary artery
disease indistinguishable on coronary angiography from
cholesterol-laden plaques. Although the predominant

manifestation of amyloid heart disease is congestive
heart failure due to myocardial infiltration, amyloid
cardiomyopathy may rarely present with small vessel
involvement and minimal or no myocardial infiltration.
In such cases, the presenting complaint may be angina
pectoris or significant systolic dysfunction (with no, or
only mild, left ventricular dilation) due to chronicTable 1

Classification of the common amyloidoses

Type Primary Constituent
Site of
Production

Organ
Involvement

AL Light chains Bone marrow Kidney
Heart
Nervous system
Liver
Soft tissue

Familial Mutant
transthyretin

Liver Nervous system
Heart

Senile
(SSA)

Wild type
transthyretin

Liver Heart

Secondary
(AA)

SAA Acute phase
reactant

Liver
Kidney

Isolated atrial
amyloid (IAA)

Atrial natriuretic
peptide

Atria Atria

For a more detailed classification of the amyloidoses, see Westermark
et al.1

Fig 1. Section of a heart from a patient dying of severe light-chain (AL)
amyloid cardiomyopathy. ICD/pacing wires are seen in the right atrium
(upper portion of figure) and right ventricular apex. Note the small right
and left ventricular cavities with a markedly thickened septum and left
ventricular free wall typical of amyloidosis.

Fig 2. Endomyocardial biopsy specimen of a patient with cardiac
amyloidosis, stainedwith sulfatedAlcian blue. There is extensive extracellular
amyloid deposition (turquoise stain) which distorts the myocytes.

Abbreviations and Acronyms

ACE = angiotensin-convert-
ing enzyme

Apo-A1 = apolipoprotein A1

BNP = B-natriuretic peptide

ECG = electrocardiogram

IAA = isolated atrial amyloid

ICD = implantable cardiover-
ter-defibrillator

MRI = magnetic resonance
imaging

SSA = senile systemic amy-
loid

TTR = transthyretin
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