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Amyloidosis involving the respiratory 
system: 5-year’s experience of a 
multi-disciplinary group’s activity
Raffaele Scala, Uberto Maccari, Chiara Madioni, Duccio Venezia1, 
Lidia Calogera La Magra2

Abstract:
Amyloidosis may involve the respiratory system with different clinical-radiological-functional patterns which 
are not always easy to be recognized. A good level of knowledge of the disease, an active integration of the 
pulmonologist within a multidisciplinary setting and a high level of clinical suspicion are necessary for an 
early diagnosis of respiratory amyloidosis. The aim of this retrospective study was to evaluate the number 
and the patterns of amyloidosis involving the respiratory system. We searched the cases of amyloidosis 
among patients attending the multidisciplinary rare and diffuse lung disease outpatients’ clinic of Pulmonology 
Unit of the Hospital of Arezzo from 2007 to 2012. Among the 298 patients evaluated during the study 
period, we identified three cases of amyloidosis with involvement of the respiratory system, associated or 
not with other extra-thoracic localizations, whose diagnosis was histo-pathologically confirmed after the 
pulmonologist, the radiologist, and the pathologist evaluation. Our experience of a multidisciplinary team 
confirms that intra-thoracic amyloidosis is an uncommon disorder, representing 1.0% of the cases of rare 
and diffuse lung diseases referred to our center. The diagnosis of the disease is not always easy and quick 
as the amyloidosis may involve different parts of the respiratory system (airways, pleura, parenchyma). It 
is therefore recommended to remind this orphan disease in the differential diagnosis of the wide clinical 
scenarios the pulmonologist may intercept in clinical practice.
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Amyloidosis  is  a  group of  diseases 
characterized by the progressive deposition 

of abnormal proteic, eosinophilic, and insoluble 
material (amyloid) in the extracellular space of 
body tissues.

The recent international classification of 
amyloidosis[1] recognizes 30 types of human 
amyloid and its precursors, defined by an 
abbreviations of the main protein involved in the 
deposits, prefixed with the letter A.[1] The most 
important proteins in the human disease are 
amyloid L (AL) and amyloid A (AA). According 
to this classification amyloid is defined by the 
type of amyloid, the diffusion (local or systemic), 
the nature of the disease (acquired or inherited), 
and the organs involved. [Table 1] shows some of 
the most important clinical forms of amyloidosis: 
1. Immunoglobulin light chain amyloidosis 

(AL) which can be found in myeloma; 
2. Amyloid A amyloidosis (AA) due to chronic 

inflammatory diseases like: Tuberculosis, 
rheumatoid arthritis, and cancer; 

3. Transthyretin amyloidosis (ATTR) which 
includes two forms: The inherited form 
due to a mutation of ATTR and associated 
with poly-neuropathy and familial cardiac 

disorders and the elderly adults form linked 
to “wild -type” ATTR and causing prevalent 
cardiac disease; 

4. Beta-2 microglobulin amyloidosis (Aβ2M) 
usually linked to renal dialysis.

The incidence of amylodosis is estimated at 
14 cases per million person-year.[2] The mean 
annual incidence of the AL form is 0.8/100.000 
person-year[3,4] while the frequency of the AA 
form is decreasing, thanks to the improvement 
achieved in the treatment of infections and 
chronic inflammatory diseases.[5] The inherited 
form’s prevalence is below 1 case per 100.000 
person-year in the US clinical records.[2] The 
“wild-type” ATTR form has been found in 
autopsy reports in about the 25% of people 
older than 80 years but the clinical significance 
of this data remains unclear. The prevalence of 
“wild-type” protein TTR deposition that can 
cause a cardiac disorder as the main clinical 
manifestation of amyloidosis is still to be 
clarified, but this form is very rare and the extra-
cardiac involvement is not a common event.[6-8]

In literature, there are not confirmed data 
about the real incidence of lung involvement in 
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amyloidosis. This is mainly due to the rarity of the disease, the 
different diagnostic criteria used, and the heterogeneity of the 
clinical records reported.

The involvement of the respiratory system is estimated at the 
50% of patients affected by amyloidosis.[9] It can be either an 
isolated manifestation or a part of a systemic disease and is 
usually divided in three forms: 
1. Tracheo-bronchial; 
2. Parenchymal with nodular pattern; and 
3. Parenchymal with diffuse, septal or interstitial pattern. 

Amyloidosis can even affects pleura, pulmonary arteries, 
lymphonodes, and diaphragm.[9,10]

The current therapeutic approach to systemic amyloidosis is 
based on the observations that organ dysfunction improves and 
survival increases if the synthesis of the amyloidogenic protein 
precursor is halted. Decisions about specific treatment regimens 
for individual patients must take into consideration the balance 
between anticipated treatment efficacy and tolerability. High-
dose melphalan (HDM) followed by autologous peripheral 
blood stem cell transplantation (SCT) presently is considered 
the most effective treatment for AL amyloidosis.

In many cases regardless to the lack of a specific treatment, 
the only possible therapeutic approach is supportive care to 
decrease the symptoms and improve organ function.[11]

The aim of this retrospective study is to define the incidence 
and describe the features of amyloidosis cases with respiratory 
tract involvement who referred to our center. In this paper, we 
did not aim to discuss therapeutic approaches to the disease.

Methods

Three patients affected by amyloidosis with respiratory tract 
involvement have been identified among 298 patients who 
referred to the “Interstitial lung diseases Multidisciplinary 

Group” (GIM) ambulatory of Arezzo’s Pulmonology Unit 
during the period 2007-2012.

In these cases, the lung involvement was both isolated or 
associated with extra-thoracic lesions and the diagnosis was 
confirmed by the histopathological exam after the evaluation 
of the multidisciplinary group, composed by a pathologist, a 
pulmonologist, and a radiologist.

Case Reports

Case report 1
A 71-year-old non-smoker woman presented at our 
ambulatory with persistent dyspnea despite many months 
therapy with systemic steroids and inhaled bronchodilator 
plus steroids for a previous history of bronchial asthma. 
Lung function tests showed a plateau in the middle of 
the expiratory part of the flow-volume curve without 
significant improvement after short-acting beta2 agonist 
inhalation, suggesting the presence of intra-thoracic 
irreversible obstruction [Figure 1]. At the chest X-ray, a 
relevant latero-lateral stenosis of the distal trachea was 
evident. Chest computed tomography (CT) scan was then 
performed showing a diffuse thickening of lateral right 
tracheal wall until the carina with involvement of right 
upper lobe bronchus and apical segmental bronchus. 
Fibrobronchoscopy confirmed the presence of tracheal right 
deviation with a stenosis of about the 25% of the distal 
tracheal lumen extended to the right upper lobe bronchus 
caused by marked mucosal hypertrophy [Figure 2]. Bronchial 
biopsy was positive to the Congo red stain so the diagnosis 
of primary tracheo-bronchial amyloidosis (isolated AL) was 
performed. The presence of extra-pulmonary lesions was 
then excluded through radiological examination (total-body 
CT scan) and immunological and serological chemistry tests 
(immunoglobulins and pro-B-type natriuretic peptid -pro-
BNP- measurement, Bence Jones protein lab test, routine 
blood tests). The patient was successfully treated with the 
placement of a metallic tracheal stent following a Nd-Yag 
laser-assisted disobstruction of central airways.

Case report 2
A 71-year-old male patient, former smoker, had a diagnosis of 
cardiac amyloidosis treated since few years with talidomide, 
melphalan, and disodic pamidronate. He presented at our 
ambulatory with worsening dyspnea. The chest X-ray showed 
bilateral pleural effusion despite of optimized diuretics 

Table 1: Main forms of amyloidosis in the recent 
international classification
Main protein 
involved

Concomitant disease Organs involved

*AL Multiple myeloma, 
lymphoma Waldestrom 
syndrome

Heart, kidney, liver, 
gastro-intestinal tract, 
peripheral/autonomic 
nervous system, lung

*AA Autoimmune 
inflammatory chronic 
diseases, infections, 
neoplasms, inherited 
chronic diseases (familial 
mediterranean fever)

Kidney, nervous 
system, heart, lung

*ATTR mutation 
variant

Heart, nervous 
system, lung-renal

*ATTR “Wild-type” Heart
*Aβ2M Dialisis linked Autonomic 

nervous system, 
muscoloskeletal 
system

*AL = Light chain immunoglobulin, AA = Seric amyloid A, 
ATTR = Transthyretin, Aβ2M = β2-microglobuline Figure 1: Curve-volume curve with evident plateau in the mid-expiratory phase (case 1)
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therapy. Serum pro-BNP was within normal values. Chest and 
abdomen CT-scan was performed showing moderate bilateral 
pleural effusion, pleural thickening with enhancement after 
contrast mean injection, and multiple micro-calcifications in 
the distal lung regions and in the spleen. Lung function tests 
resulted in severe restrictive impairment (vital capacity (VC), 
total lung capacity (TLC), residual volume (RV), and forced 
vital capacity (FVC): 40%, 43%, 42%, and 45% of the predicted 
values) and severe diffusing capacity of the lung for carbon 
monoxide (CO)(DLCO) reduction (38% of the predicted value). 
The chemical-physical analysis demonstrated the trasudative 
nature of the drained pleural fluid. The diagnosis of primary 
systemic AL amyloidosis with pleural involvement was then 
performed by means of tissue specimen examination obtained 
with the Cope needle pleural biopsy.

Case report 3
A 53-year-old, non-smoker, male patient came to our 
ambulatory and subsequently admitted in our Respiratory 
Intensive Care Unit for severe dyspnea associated with 
severe non-hypercapnic hypoxemia (PaO2/FiO2 ratio 
120; PaCO2 28.5 mmHg, pH 7.485). He had a history of 
chronic kidney failure due to type I membrano-proliferative 
glomerulonephritis. As the hypoxemia was refractory to high-
flow oxygen-therapy (Reservoir mask with O2 at 15 liters per 
minute), a trial of non invasive ventilation (NIV) delivered 
via a full-face mask was attempted (mode Pressure-support, 
PS = 20 cm H2O; PEEP 8 cm H2O; FiO2 0.80); then, after 
20 hours, endotracheal intubation and invasive mechanical 
ventilation resulted mandatory due to NIV failure. Chest 
CT-scan showed a pattern of bilateral alveolar consolidations 
and ground glass areas suggesting three possible diagnostic 
hypotheses: Organizing pneumonia (OP), vasculitis, or 
Goodpasture syndrome [Figure 3].

A large battery of immunological and microbiological 
investigations resulted negative. Fibro-bronchoscopy with 
bronchoalveolar lavage fluid (BAL) and transbronchial lung 
biopsy (TBLB) were performed during NIV; the histological 
exam of the collected tissue showed a pathologic pattern of 
unspecific neutrophilic capillaritis. As the patient refused 
to underwent surgical biopsy, the empiric therapy with 
intravenous pulsed bolus of cyclophosphamide and steroids 
was given. He died after a worsening of his clinical conditions, 
radiological findings, and lung gas exchange. The autopsy 
reported systemic AL amyloidosis with prevalent lung and 
renal involvement.

Discussion

Our multidisciplinary group work experience confirms: 
1. The rarity of intra-thoracic amyloidosis having a frequency 

of about 1.0% among the large data set of diffuse interstitial 
lung diseases that referred to our center during the study 
time (3 cases out 298 subjects); 

2. The difficult and often delayed identification of 
amyloidosis, which was misdiagnosed as different 
diseases in all the three reported cases, due to an initial 
wrong evaluation of the available clinical-radiological and 
endoscopic findings.

In our opinion, the description of our case series of amyloidosis 
with lung involvement deserves some considerations that could 
be of help for the pulmonologists who are likely to face similar 
challenging situations in their clinical practice.

In case report 1, the lack of clinical improvement after a 
prolonged inhaled combined treatment with steroids and 
bronchodilators given for a suspect of bronchial asthma 
together with the morphology of the flow-volume curve 
suggesting the presence of intrathoracic obstruction helped us 
to critically revise the initial incorrect diagnosis.

Tracheo-bronchial involvement is a rare manifestation of 
amyloidosis which is usually found as a localized AL form 
characterized by amyloid submucosal deposition. In the 
literature, it has been recently demonstrated that this type of 
amyloidosis could be the expression of a B cells monoclonal 
lymphoproliferative process[12] with two clinical-pathological 
subtypes: 
a. Nodular and localized; and 
b. Sub-mucosal and diffuse. The latter subtype, which may 

cause trachea, main and lobar bronchus stenosis[13,14], 
usually develops in the fourth or the fifth decade of life 
and have a slow evolution with a frequently delayed 
diagnosis.[15,16] 

It can be mislead as a severe asthma refractory to conventional 
therapy, even though symptoms like inspiratory dyspnea, 
hemoptysis, and tirage should “drive” the pulmonologist to 

Figure 2: Fibrobroncoscopy showing reduction of the 25% of the tracheal lumen 
in its distal tract extended to the right upper lobe bronchus caused by important 

mucosal hypertrophy (case 1)

Figure 3: Chest high resolution computed tomography (HRCT) showing inter and 
intralobular bilateral reticulations, smooth, nodular and subpleural (a) and multiple 

parenchymal consolidations more evident in the lower lobes (b)

a

b
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think about other possible diseases. Differential diagnosis 
could be made also with cancer, granulomatous diseases, 
osteo-chondroplastic trachea-bronchopathy, and light chain 
deposition disease (LCDD) involving central airways.[17-19]

CT-scan and lung function tests are the most useful means to 
raise other than asthma hypotheses.[20] Fibro-bronchoscopy, 
either with rigid or flexible technique, is essential to obtain 
an accurate histological diagnosis, evaluate the extension 
of the disease, perform specific interventional procedures 
(mechanical resections, laser ablations, dilations and stents 
placement)[21,22], and monitor the disease’s progression.

In case report 2, the presence of bilateral pleural non-infectious 
transudative effusion in a patient who was affected by a cardiac 
disorder but with a normal left ventricular ejection fraction and 
a lack of response to diuretic therapy led us to hypothesize 
other than an hemodynamic etiology. Moreover, pro-BNP 
serum level was normal. It is well-known that this bio-marker 
of ventricular diastolic dysfunction has a good diagnostic and 
prognostic value in cardiac amyloidosis, when no other causes 
of restrictive cardiomyophaty are found and when no renal 
failure or atrial fibrillation are present.[5,6] In the suspect of a 
primary pleural disease with a CT finding of sierosal thickening 
we decided to perform pleural biopsy. Cope needle biospy 
is a mini-invasive old technique applied to obtain pleural 
tissue samples for histological diagnosis when thoracoscopy, 
which is the golden standard interventional procedure, is not 
available.[23-25] Pleural involvement is usually found within the 
context of systemic amyloidosis (AL type) with a concomitant 
cardiac disorder. It can be mainly unilateral with lymphocytic 
or, seldom, chylous pleural effusion.

In case report 3, on the basis of blood chemistry, radiological, 
and bronchoscopic-derived (BAL and TBLB) findings, severe 
pulmonary infections, vasculitis, OP, and lung-renal syndrome 
were less likely to be considered as the cause of the diffuse lung 
disease. Despite the high risk of complications in a very sick 
patient under mechanical ventilation, open lung biopsy was 
proposed to obtain the diagnosis through the examination of 
a large tissue sample.

In systemic amyloidosis, fine needle aspiration of abdominal 
fat pad is a less-invasive diagnostic procedure that is usually 
preferred as compared to the biopsy of internal organs as it 
reduces the risk of bleeding. However, fine needle aspiration 
of abdominal fat pad may results often inconclusive.[26] In the 
case reported, the fine needle aspiration of abdominal fat pad 
was not performed because of the lack of clinical suspicion of 
amyloidosis in a patient with a rapid worsening of respiratory 
conditions.

Pathologically, in lung parenchimal amyloidosis, that can be 
either localized or, more frequently, systemic AL type, the 
amyloid deposition involves both the media tunica of the small 
vessels and the interstitial space. It could be found either in 
form of solitary nodules or, less common, as multiple nodules 
with a diameter of 0,5-5 cm, and a prevalent localization in 
the lower lobes and in the lung periphery. The CT pattern 
can be nodular or reticular-nodular, with possible honey-
combing areas, interlobular septa thickening, calcifications, 
pleural thickening, or effusion.[27] The nodules, of different 

size, are distributed mainly peripherally and in the lower lobes 
and may have, in about one third of patients, calcifications, 
and bone tissue deposition inside with a slow growth and 
sometimes cavitation.[28] A cystic pattern could be found, due 
to the alveolar wall fragility caused by amyloid deposition or 
to a concomitant lymphocytic interstitial pneumonia (LIP).[29]

The prognosis is usually poor with a median survival of 
12 months in case of cardiac involvement.[30] Death usually 
occur for: Refractory hypoxemia in acute respiratory distress 
syndrome (ARDS), massive hemoptysis due to the arterial 
rupture caused by amyloid deposition in the vessels’ wall, 
massive lung embolism due to the thrombosis of the inferior 
cava vein. Less frequently death occurs for chylo-thorax due 
to the thoracic duct involvement or for gas embolism, as a 
complication of the biopsy.[31,32] Mortality is higher in case of 
misdiagnosis and consequent delayed treatment.

Conclusions

The take-home message that could be derived from our 
experience on respiratory amyloidosis consists on the 
importance of considering “rare diseases” among the complex 
differential diagnostic pathways of diffuse interstitial lung 
diseases; contextually, in the daily clinical activity, it has to be 
underlined the importance of working in multidisciplinary 
group, coordinated by the pulmonologist, to achieve the correct 
diagnosis as soon as possible.
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