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Abstract

Background: Amyloidosis is the extracellular deposition of amyloid fibril protein in any tissue or organ. The clinical
manifestations of pulmonary amyloidosis are variable and without specific symptoms. We report a rare case of
diffuse alveolar septal amyloidosis which is an extremely rare pattern of involvement, with a very poor prognosis, to
improve our understanding of the disease.

Case presentation: A 27-year-old man complained of shortness of breath and cyanosis. High-resolution computed
tomography revealed diffuse ground-glass opacifications with interlobular septal thickening in both lungs. The
immune-histochemistry showed monoclonal lambda light chains. This case also showed nephrotic syndrome and
cardiac arrhythmia, suggesting an involvement of the kidney and the heart. Diagnosis: The diagnosis was finally
established by tru-cut transthoracic sonar guided lung biopsy (TSLB), and histological examination revealed Congo
red-positive amorphous eosinophilic deposits in the alveolar sept. Interventions: The patient was admitted to a
respiratory intensive care unit and put on non-invasive ventilation, then discharged on domiciliary oxygen therapy,
and started treatment with chemotherapy melphalan 2 mg daily plus prednisone 60 mg daily immediately after the
result of histopathology. Outcomes: Three months after treatment, dyspnea and hypoxemia improved, and he
continued treatment. The patient was in a good clinical condition after 10 months of follow-up, but he died suddenly.

Conclusion: As it is difficult to distinguish diffuse alveolar septal amyloidosis from other interstitial and granulomatous
lung diseases because of their similar symptoms and imaging findings, thus, transthoracic sonar guided lung biopsy
and histological examination is very important in the diagnosis of diffuse alveolar septal amyloidosis.

Keywords: Case report, Amyloid light-chain amyloidosis, Diffuse alveolar septal variety, Diffuse parenchymal pulmonary
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Background

Amyloidosis is a heterogeneous group of diseases char-
acterized by the deposition of insoluble misfolded pro-
teins in the extracellular matrix of various tissues and
organs (kidneys, nerves, vessels, liver, spleen, gastrointes-
tinal tracts, heart, and respiratory tracts), eventually
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leading to organ failure and death, if left untreated.
Amyloidosis can be acquired or hereditary, systemic or
localized; systemic amyloidosis is listed among rare
diseases. With an estimated incidence of ~10 cases per
million person-years [1]. All amyloid fibrils appear as
faintly red on Congo red staining on microscopic exam-
ination and show a typical apple-green birefringence
under polarized light. To date, 31 fibril proteins have
been identified in humans, and it is now recommended
that amyloidosis be named after these fibril proteins [2].
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The most common forms of amyloidosis include sys-
temic AL amyloidosis (formerly primary amyloidosis),
systemic AA amyloidosis (formerly secondary amyloid-
osis), systemic wild-type ATTR amyloidosis (formerly
age-related or senile systemic amyloidosis), systemic her-
editary ATTR amyloidosis (formerly familial amyloid
polyneuropathy), and localized AL amyloidosis [3]. In-
volvement of the lungs is relatively common but rarely
symptomatic. Three different clinicopathologic forms of
amyloidosis can appear in the lungs: diffuse alveolar
septal amyloidosis, nodular pulmonary amyloidosis, and
tracheobronchial amyloidosis. Among these, the diffuse
parenchymal pulmonary amyloidosis, also known as dif-
fuse alveolar septal amyloidosis, is an extremely rare case
and the least common type of pulmonary amyloidosis,
usually seen in only 3% cases of pulmonary amyloidosis
[4], and its diagnosis ante-mortem is very unusual and
the diagnosis of diffuse alveolar septal amyloidosis is
usually by post-mortem examination or lung biopsy (ei-
ther open, VATS, sonar guided, or TBB via FOB) [5].
The most common association is systemic AL amyloid-
osis, but cases of diffuse alveolar septal amyloidosis that
are caused by systemic AA, systemic wild-type ATTR,
and systemic hereditary ATTR amyloidosis have also
been reported [6, 7]. Since the clinical characteristics of
the different forms of amyloidosis are similar, but treat-
ment options differ radically and the prognosis of
various forms of amyloidosis can differ, precise identifi-
cation of the disease process is vital to avoid thera-
peutic errors.

In Egyptian literature, there were no documented cases
of pulmonary amyloidosis. In this article, we will de-
scribe the clinical characteristics of a patient with diffuse
parenchymal pulmonary amyloidosis associated with re-
spiratory failure diagnosed by tru-cut transthoracic sonar
guided lung biopsy which also involved the kidneys and
heart, with manifestations due to diffuse infiltration of
the lung, nephrotic syndrome, and cardiac arrhythmia,
to improve our understanding of this disease.

Case presentation

A 27-year-old male patient, electrical engineer, non-
smoker, diabetic first discovered presented with dyspnea,
which was progressive, without other symptoms such as
cough, expectoration, fever, hemoptysis, or chest pain.
On 20 June 2019, he sought medical advice by a pulmo-
nologist and was evaluated to have bilateral almost sym-
metrical ground-glass opacity with inter/intra-lobar
interstitial thickening of crazy paving appearance on
high-resolution computed tomography (HRCT) of the
chest (Fig. 1) and was treated as bronchopneumonia em-
pirically with antibiotics for 3 weeks but without clinical
improvement. On 10 July 2019, he was admitted to the
Chest Department, Sohag University Hospital, with
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increasing dyspnea and respiratory failure. His physical
examination was unremarkable apart from central cyan-
osis and received treatment for 2 days in the form of
oxygen therapy and antibiotics with a slight improve-
ment of dyspnea, then he was discharged on demand on
domiciliary oxygen therapy. On 15 July 2019, the patient
was admitted to Al-Houssine university Hospital in
Cairo, where multiple investigations were performed to
him including complete blood count (CBC) showing a
normal count of white blood cell and platelet count and
presence of polycythemia (WBC 10.2/mm?, RBC 8/mm?,
PLT 293/mm?®, HGB 17.7g/dl, and HCT 55), abdominal
sonar, liver function tests, prothrombin time, concentra-
tion, and INR, which were all normal, and serology for
hepatitis B and C and HIV was negative. Repeated spu-
tum smear analysis for acid-fast bacilli (6 samples) was
negative. Pulmonary function test (PFT) showed severely
restrictive ventilation disorder and severely decreased
diffusion capacity (DLCO). Arterial blood gases showed
the presence of type I respiratory failure (PH 7.35, PCO2
40 mmHg, PO2 55 mmHg, O2 saturation 88%, and
HCO 3:23 mEq/L), and the patient received oxygen by
ordinary mask. Serology for immunological diseases was
done including ANA IF, ADNA IF, ANCA C and ANCA
P, anti-cardiolipin antibodies (IgM and IgG), anti-GBM,
anti-Smith and RNP, anti-Smith antibodies, anti-
SSA(RO) antibodies, anti-SS-B (LA), anti-JO.1, anti-SCL
70 antibodies, and anti-centromere antibodies, lupus
anticoagulant (LA), all of them were negative. The pa-
tient received treatment in the form of oxygen therapy
and antibiotics. Venesection was done for the patient
with a slight improvement in the general condition.
High-resolution chest CT (HRCT) repeated on 25 July
2019 showed the same findings as the previous one (Fig.
1) and suggested the possibility of alveolar proteinosis.
On 27 July 2019, the patient was underwent fiberoptic
bronchoscopy examination of the airways but no abnor-
mality was detected either endobronchial or affection of
the wall and bronchoalveolar lavage (BAL) was taken.
TBLB was planned during performing FOB but it could
not be performed due to the development of marked
hypoxemia of the patient. Cytological examination of the
BAL fluid showed the presence of inflammatory cells in-
cluding neutrophils and lymphocytes; the background of
the smears shows endobronchial columnar cells, epithelial
cells, and homogenous pink proteinaceous material. Also,
BAL fluid specimens were negative for routine bacterial,
mycobacterial, and fungal examination. On 1 August 2019,
a tru-cut transthoracic sonographic guided lung biopsy
was performed, then the patient wanted to be discharged
from the hospital on demand and waited for the result of
the lung biopsy. On 8 August 2019, the histological exam-
ination of lung biopsy showed that the specimens con-
tained amorphous acidophilic homogeneous hyaline
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interstitial thickening of crazy paving appearance

Fig. 1 Chest high-resolution computed tomography (HRCT) showing bilateral almost symmetrical ground-glass opacity with inter/intra-lobar

material intersperse by small lymphoid cells and eosino-
philic material stained positive with Congo red and dis-
played the apple-green birefringence typical of amyloid
deposit under polarizing microscopy (Fig. 2). Two days
after returning to Sohag governorate and on 14 August
2019, he returned back to Chest Department Sohag
University Hospital with right-sided chest pain, fever,
tachypnea, and palpitation. On physical examination, he
had RR 35 cycle/min, HR 160 B/M, and on chest ausculta-
tion, bilateral inspiratory fine crepitations more basal were
detected. He was admitted to CCU for 2 days due to sup-
raventricular tachycardia and the heart rate was controlled
on medical treatment but the patient was still tachypneic
(RR 50 cycle/min) with the development of hemoptysis of
a moderate amount of frank blood for 1 day. Arterial
blood gas analysis (ABG) showed type I respiratory failure
(PH 7.44, PCo2 35 mmHg, PO2 50 mmHg, O2 saturation
84%, and HCo3 28 mEq/L), and D dimer was 600 ng/ml,
so to exclude the possibility of pulmonary embolism, CT
angiography was done and there were no radiological

signs of pulmonary embolism, it showed only the presence
of the same findings in previous ones (Fig. 3). Then, the
patient was admitted to respiratory ICU and put on NIVM
(BiPAP) on 17 August 2019 with an improvement of oxy-
genation on FiO2 80%. After 5 days, he developed rapid
atrial fibrillation (AF) without improvement on medical
treatment (cordarone) due to the presence of intractable
hypoxemia so defibrillations were done by electrical car-
dioversion and the heart rate returned to sinus rhythm.
During the patient stay in RICU, the following investiga-
tions were done: echocardiogram showed normal left ven-
tricular dimensions with good global systolic function (EF
of 69%) and there were no features of cardiac amyloidosis.
Urine analysis showed the presence of proteinuria [a 24-h
urine contained 320 mg of protein (normal 50—150 mg/24
h)], creatinine level was normal (0.9), albumin/creatinine
ratio was 56.88, and urine protein-to-creatinine ratio was
1.17 (normal < 0.2). CBC showed leukocytosis with
thrombocytopenia (WBCs 11.6/mm?, RBCs 6.5/mm?®, and
platelets 100/mm?), and thyroid function tests (free T3,
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Fig. 2 Histopathology of lung biopsy. Congo red staining showed marked thickening of the alveolar wall and deposition of amorphous
eosinophilic amyloid at the bronchial mucosa, pulmonary vessel wall, and interstitium
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Fig. 3 CT angiography showing normal findings

freeT4, and TSH) were normal. Moreover, we performed
immunohistochemistry (IHC) for subtyping amyloidosis,
and immunohistochemical staining for amyloid protein
revealed immunoglobulin light chains, lambda (\) type
(ALM) light chain; therefore, he was diagnosed as systemic
AL amyloidosis accompanied by diffuse parenchymal pul-
monary, cardiac, and renal involvements. The patient was
transferred again to Al Houssein Hospital where the

patient started chemotherapy with melphalan 2 mg once
daily and corticosteroid 60 mg/day along with symptom-
atic treatment (domiciliary oxygen). Then, his symptoms
and radiology {(HRCT) of the lung} (Fig. 4) improved
markedly and he returned to his work 3 months after the
initiation of treatment. After 10 months of regular follow-
up, the patient was in a good clinical condition and com-
pliant with treatment. No adverse effects were observed.

Fig. 4 High-resolution chest CT after 3 months of treatment with melphalan and corticosteroids

N
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But on 15 July 2020, the patient deteriorated suddenly and
arrested.

Discussion

Amyloidosis is a disorder caused by misfolding of
autologous protein and its extracellular deposition as
fibrils, resulting in vital organ dysfunction and eventually
death [8]. Based on immunohistochemistry, there are 5
major categories of amyloidosis: (1) primary or immuno-
globulin light-chain (AL) amyloidosis due to immuno-
globulin and light-chain deposition, (2) heritable
amyloidoses due to mutant transthyretin (prealbumin)
deposition, (3) AA amyloidosis/secondary amyloidosis
due to serum AA protein deposition, (4) senile amyloid-
osis due to wild-type transthyretin deposition, and (5)
dialysis-related amyloidosis due to beta 2-microglobulin
deposition [9, 10]. In particular, AL fibril is a common
type of amyloid deposit in the lung. AL/primary amyl-
oidosis usually has male preponderance with the median
age at diagnosis being 64 years and usual incidence of
6—-10 cases/million/year. It usually occurs in plasma cell
dyscrasias [11]. Pulmonary amyloidosis is a rare disease
and may be localized or part of systemic amyloidosis
[11]. Furthermore, pulmonary amyloidosis mainly comes
in 3 forms according to the pathologist’s perspective;
these include diffuse parenchymal/diffuse alveolar septal
amyloidosis, nodular pulmonary amyloidosis, and tra-
cheobronchial amyloidosis [12]. Tracheobronchial amyl-
oidosis is an organ-limited type of amyloidosis that
mainly represents multifocal submucosal plaques and
usually presents localized AL amyloidosis without pul-
monary parenchyma. Generally, it is symptomatic due to
stenosis resulting from the amyloid deposits in the tra-
chea and large bronchi [13]. Patients usually present typ-
ical symptoms, such as dyspnea, cough, chest tightness,
and even hemoptysis. Nodular pulmonary amyloidosis is
usually localized and usually presents with peripheral
subpleural localizations of variable size under chest CT.
It is defined as one or more nodular amyloid deposits in-
volving the lung, which usually represents as localized
AL or AL/AH (mixed immunoglobulin light/heavy
chain) amyloidosis [8, 14]. Diffuse alveolar septal amyl-
oidosis is usually a manifestation of systemic amyloid-
osis, is associated with systemic AL amyloidosis, and is
characterized by the presence of amyloid deposits in the
vessel walls and alveolar septa [15]. Pathologic examin-
ation of diffuse parenchymal pulmonary amyloidosis
shows deposition of amorphous eosinophilic amyloid in
the alveolar septa, especially around the capillary vessels
[15]. Therefore, HRCT findings in such patients mainly
comprise GGOs, interlobular septal thickening, intralob-
ular reticular opacity, and nodules [9, 16]. Diffuse amyl-
oidosis is sometimes accompanied by mediastinal
lymphadenopathy. Pleural effusion may be present and
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occasionally dominate the clinical course. Multiple
cysts and calcification probably resulting from fragile
alveolar walls as a consequence of amyloid deposition
both on alveolar walls and around capillaries have been
described [4].

In our case, a high-resolution CT of the lung showed
bilateral ground-glass opacities (GGOs) with interlobular
septal thickening in both lungs. A pulmonary function
test showed a severe restrictive pattern and severe re-
duction of diffusion capacity (DLCO). Bronchoscopic
examination showed no abnormal findings. Our case
showed cardiac arrhythmia and normal left ventricular
EF on echocardiography and also showed nephrotic syn-
drome suggesting an involvement of the kidneys. Trans-
thoracic sonar guided biopsy revealed diffuse hyaline
thickening of the alveolar septum and blood vessel wall
on a light microscope, along with apple-green birefrin-
gence on a polarizing microscope following Congo red
staining. Immunohistochemistry showed positive lambda
light chain. Finally, pulmonary amyloidosis was diag-
nosed based on histological examination, and the char-
acteristics of this patient were completely consistent
with diffuse alveolar septal amyloidosis. Fortunately, we
could confirm the diagnosis of diffuse alveolar septal
amyloidosis without serious complications.

Diffuse parenchymal pulmonary amyloidosis has a re-
markably different, more clinical presentation. Such pa-
tients may develop symptoms of coughing and shortness
of breath secondary to the amyloid deposits. It is charac-
terized by widespread amyloid deposition involving small
vessels and the interstitium [17]. This is reflected by lung
function tests showing a restrictive pattern with reduced
diffusion capacity of carbon monoxide and hypoxemia
upon exertion [18]. Affected individuals are more likely to
progress to pulmonary hypertension and respiratory failure
[16]. Tissue biopsy is the gold standard for the diagnosis
and typing of pulmonary amyloidosis. Diagnosis of amyl-
oidosis is confirmed by the presence of apple-green bi-
refringence under polarized light of a tissue biopsy stained
with Congo red [12, 19], which is very important and help-
ful for differentiating it from other diseases. Therefore, the
differential diagnosis of pulmonary amyloidosis is quite
broad and mainly includes infectious, neoplasms (i.e., lym-
phangitic carcinomatosis), pneumoconiosis, pulmonary sar-
coidosis, interstitial, and granulomatous lung diseases [19,
20]. The diagnosis of pulmonary amyloid can be made by
fiberoptic bronchoscopy, VATLB, and open thoracotomy.
Although transbronchial lung biopsy (TBLB) is useful in
some amyloidosis cases, it may be of less efficacy in estab-
lishing diagnosis due to the limit of the amount of biopsy
sampling. The lung VATLB is highly specific and sensitive.
The biopsy of a clinically suspected organ is an invasive
procedure and may be associated with complications in-
cluding hemorrhage. Because amyloidosis is a systemic
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disease, routine biopsies from non-symptomatic sites in-
cluding the rectal mucosa, abdominal fat pad, and labial sal-
ivary glands are more commonly used [21].

Scala et al. [22] confirm the rarity of intra-thoracic
amyloidosis having a frequency of about 1.0% among
cases of diffuse interstitial lung diseases that referred to
center during the study time (from 2007 to 2012); only
three cases of amyloidosis with involvement of the re-
spiratory system were identified among the 298 patients:
the first case was tracheobronchial amyloidosis, the sec-
ond case was primary systemic AL amyloidosis with car-
diac and pleural involvement (as bilateral pleural
effusion) confirmed by the mean of tissue specimen
examination obtained with the Cope needle pleural bi-
opsy, and the third case was a 53-year-old male patient
who presented with severe dyspnea associated with se-
vere non-hypercapnic hypoxemia (PaO2/FiO2 ratio 120;
PaCO2 28.5 mmHg, pH 7.485) to ambulatory and subse-
quently was admitted in the respiratory intensive care
unit, and as the hypoxemia was refractory to high-flow
oxygen therapy, a trial of non-invasive ventilation (NIV)
delivered via a full-face mask was attempted (mode
pressure-support, PS = 20 cm H20O; PEEP 8 cm H20;
FiO2 0.80); then, after 20 h, endotracheal intubation and
invasive mechanical ventilation resulted mandatory due
to NIV failure. Fiberoptic bronchoscopy with BAL and
TBLB was performed during NIV; the histological exam
showed a pathologic pattern of unspecific neutrophilic
capillaritis. As the patient refused to undergo surgical bi-
opsy, empiric therapy with an intravenous pulsed bolus
of cyclophosphamide and steroids was given. But he died
after a worsening of his clinical conditions, radiological
findings, and lung gas exchange, and the autopsy re-
ported systemic AL amyloidosis with prevalent lung and
renal involvement.

Chu et al. [23] reported 13 cases of isolated pulmonary
amyloidosis between 1990 and 2011: 7 (7/13) patients
with tracheobronchial amyloidosis; 3 (3/13) patients two
with nodular amyloidosis, one with diffuse shadows and
nodules; one (1/13) lung consolidation; and two (2/13)
with mediastinal lymph node amyloidosis and bilateral
pleural effusion. Three patients died of pneumonia and
respiratory failure, one patient with endotracheal amyl-
oidosis, after 4 years (age 48 years), and two patients
with mediastinal lymph node amyloidosis and bilateral
pleural effusion, 5 and 9 months, after original treatment
(ages 72 years and 49 years), and one patient with diffuse
and multiple nodular pulmonary amyloidosis died of re-
spiratory failure 1 year later (age 55 years).

Utz et al. [6] retrospectively analyzed the clinical rec-
ord of patients seen at the Mayo Clinic over a 13-year
period (1980-1993), and of 55 patients with pathologic-
ally proven amyloidosis, only 11 had the disease confined
to the respiratory system.
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Kim et al. [24] reported a case of pulmonary diffuse al-
veolar septal amyloidosis confirmed by transbronchial
lung biopsy, which also involved the kidneys, heart, per-
ipheral nerves, and gastrointestinal tracts, manifested by
diffuse infiltration of the lungs, nephrotic syndrome, car-
diac arrhythmia, congestive heart failure, a tingling sen-
sation in both hands and multiple nodules in the
gastrointestinal tracts, and sudden death occurred and
was related to cardiac amyloidosis, especially with con-
duction system involvement that was evident by ECG
and Holter monitoring also a granular sparkling appear-
ance of the myocardium on echocardiography.

Kline et al. [25] described three cases of pulmonary
parenchymal amyloidosis diagnosed by transbronchial
lung biopsy via the flexible fiberoptic bronchoscope. Al-
though there was a report that serious complications ap-
peared during bronchoscopy and transbronchial lung
biopsy in one patient with amyloidosis [26], on the
whole, bronchoscopy and transbronchial lung biopsy are
considered relatively safe methods when they are carried
out with caution. We recommend that bronchoscopy
should be carried out under the monitoring of ECG and
oxygen saturation and that an emergency operation team
for open thoracotomy stand by during the procedure to
control any massive bleeding.

In English literature, there are six cases that reported
of diffuse alveolar septal amyloidosis for which ante-
mortem diagnosis was made by transbronchial lung bi-
opsy up until 1987 [25, 26].

When the diagnosis of AL amyloidosis in lungs and
bronchi is made, the classification and differentiation be-
tween localized and systemic AL amyloidosis is import-
ant as therapy and prognosis differ [1]. The principles in
the treatment of amyloidosis are to inhibit the synthesis
of amyloid and its extracellular deposition, reduce the
production of amyloid precursors, and promote the deg-
radation of amyloid [27]. Chemotherapy is the treatment
of choice for AL amyloidosis, and regression has been
demonstrated earlier systematically. O’'Regan et al. [13]
reported that systemic chemotherapy consisting of 0.15
mg/kg/day melphalan plus 20 mg/day prednisone for 4
weeks (MP regime) is one of the most commonly used
treatments and is believed to inhibit the production and
deposition of amyloid. Kyle et al. [28] treated patients
with primary systemic amyloidosis with colchicine (n
= 72), MP regimen (n = 77), or MP regimen in com-
bination with colchicine (#n = 71) and reported me-
dian survival times of 8.5 months, 18 months, and 17
months, respectively. Also, Chu et al. [23] treated one
patient with massive pulmonary consolidation with
the MP regimen with good results. Lung transplant-
ation for isolated pulmonary amyloidosis has been re-
ported [29]. The AL amyloid then contributed to
pulmonary hypertension (PH) with severe symptoms
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necessitating lung transplantation. Ellender et al. [30] de-
scribed a case with PH from amyloidosis secondary to sys-
temic lupus erythematosus and Sjogren’s syndrome, the
patient received bilateral lung transplantation and
remained stable after 7 years post lung transplantation.
Lung transplantation for isolated pulmonary amyloidosis
or combined with PH may be performed in highly selected
patients with good long-term outcome.

Our patient was treated with melphalan 2 mg daily plus
prednisone 60 mg daily under complete aseptic conditions
and close observation of the patient for detection of any
side effect of the medication for 10 months. Fortunately,
the patient was in good clinical condition during the
follow-up period. On 16 July 2020, the patient died sud-
denly, most probably due to cardiac cause. Although there
was no pathologic confirmation, it is evident that this case
involved the heart, and sudden death was related to cardiac
amyloidosis, especially with conduction system involvement
that was evident by events of supraventricular tachycardia
and rapid atrial fibrillation. Cardiovascular events account
for two-thirds of fatal causalities in AL and TTRwt cardiac
amyloidosis [31]. Arrhythmias are common in cardiac AL
and may lead to acute hemodynamic compromise. Sudden
cardiac death, often due to pulseless electrical activity, is an
important cause of early mortality [32].

The prognosis of pulmonary amyloidosis varies ac-
cording to its forms and individuals. Since primary dif-
fuse alveolar septal amyloidosis is extremely rare, it is
very difficult to be confirmed in living patients and very
few case series were published earlier [33, 34]. Thomp-
son et al. reported four cases and Hui et al. reported six
cases. The average survival period in patients with sys-
temic amyloidosis with lung involvement is 16 months
only, and with the development of heart failure, the sur-
vival duration decrease to less than 4 months [5, 18]. Re-
cently, Gandham et al. [35] reported a patient with
diffuse alveolar septal amyloidosis, who was treated with
chemotherapy (cyclophosphamide), dexamethasone, and
bortezomib and was well with symptomatic improve-
ment in the 6-month follow-up. Moreover, O’Regan
et al. [14] reported ten patients referred to the Amyloid
Program at Boston University over the past 15 years and
found that 30% of tracheobronchial amyloidosis patients
died within 7 to 12 years after diagnosis and all having
proximal or severe mid-airway disease. In general, the
long-term prognosis of nodular pulmonary amyloidosis
is the best, but diffuse alveolar septal amyloidosis is the
worst. Gradual worsening of pulmonary function and
symptoms is typical. Death usually occurs due to refrac-
tory 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 infer-
jor cava vein, and cardiac involvement. Less frequently,
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death occurs for chylothorax due to the thoracic duct in-
volvement or for gas embolism, as a complication of the
biopsy [26, 36]. Mortality is higher in case of misdiagnosis
and consequent delayed treatment.

Overall, amyloidosis of the lower respiratory tract is
very rare but may reflect a significant clinical problem in
either organ-limited or systemic amyloidosis. The most
fundamental treatment options for amyloidosis are based
on the fibril protein type. Targeting different pathogenic
mechanisms, such as the unequivocal identification of
the amyloid type, is vital to avoid therapeutic errors [15,
20]. Therefore, to achieve precise treatment, all new pa-
tients require unequivocal amyloid typing and complete
assessment to determine their optimal treatment. Al-
though there is still no proven drug therapy for pulmon-
ary amyloidosis, luckily, several new drugs that can
accelerate the clearance of tissue amyloid deposits, inter-
fere with amyloid fibrillogenesis, and stabilize the amyl-
oid precursor proteins in the pipeline could potentially
benefit patients with pulmonary amyloidosis.

There are 2 main characteristics of this case. First, our pa-
tient is the youngest patient (27 years old) who presented
with pulmonary amyloidosis and complaining of dyspnea,
tachypnea, tachycardia, and central cyanosis, which may,
for a long time, be falsely diagnosed as interstitial or granu-
lomatous lung diseases [20, 21], and second, there is no
specific treatment for diffuse alveolar septal amyloidosis but
it is usually treated by chemotherapy and corticosteroids;
moreover, our case needs treatment in RICU with NIMV
due to respiratory failure and CCU due to supraventricular
tachycardia. Therefore, as in the literature, there were lim-
ited studies on the diffuse alveolar septal amyloidosis and
ages of all reported cases were above 45 years, but as
regards diffuse alveolar septal amyloidosis presented with
respiratory failure and treated in RICU, after a search, we
found only a case of systemic AL amyloidosis presenting
with diffuse pulmonary involvement and respiratory failure
reported by Scala et al. [23] but patient age was 54 years
old and diagnosed post-mortem as mentioned above; there-
fore, we want to consider this case as the only reported case
of systemic AL amyloidosis with diffuse alveolar septal
amyloidosis and RF in a young aged patient.

Conclusion

Knowledge about pulmonary amyloidosis is important
due to nonspecific findings in CT chest, and poor prog-
nosis and treatment depends on the pattern of involve-
ment; therefore, amyloidosis should be considered
among the complex differential diagnostic pathways of
diffuse interstitial lung diseases. Diffuse parenchymal
pulmonary amyloidosis is a fatal disorder that is rare and
often undiagnosed. Tissue biopsy is the gold standard to
achieve the correct diagnosis as soon as possible with
the use of subcutaneous fat pad and lung biopsy.
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