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/ Abstract \

AA amyloidosis (Amyloid A) is an unusual manifestation of chronic inflammation, characterized by the deposition of serum amyloid A protein
fibrils.

Case Description: A 31-year-old man with a history of pulmonary tuberculosis, treated 11 years earlier; and a history of substance abuse
(marijuana and cocaine), with no other known comorbidities, who presented to the emergency room of our hospital with a 9-month clinical picture
of progressive edema, functional class deterioration, and significant weight loss (>15 kg). So, it was suspected reactivation of tuberculosis (TB).
Pulmonary and lymphatic tuberculosis was then confirmed, along with extensive left-sided fibrothorax, for which anti-tuberculosis treatment was
initiated. Additionally, the patient was diagnosed with dilated cardiomyopathy with a left ventricular ejection fraction (LVEF) of 14%, considered as
severely reduced. Cardiac MRI ruled out infiltrative disease, which suggested cocaine-induced cardiotoxicity. Upon hospital admission, nephrotic
syndrome and severe renal function impairment were noted, requiring the initiation of hemodialysis. Due to the presence of enlarged kidneys
on ultrasound, and uncertainty about the chronicity of the renal damage, a renal biopsy was performed, which revealed chronic involvement
with AA amyloid deposits. Ultimately, the combination of malnutrition and chronic multi-organ involvement, including the kidneys, plus extensive
pulmonary fibrosis, heart failure, and systemic deterioration, led to the patient’s in-hospital death, 2 months after admission.

Conclusion: This case highlights a patient with renal AA amyloidosis secondary to disseminated tuberculosis and chronic inflammation. In this
particular case, despite being in a time where anti-tuberculosis treatments are widely available, a diagnostic and therapeutic delay of 9 months
occurred, which resulted in a natural evolution of the disease, complicated by cocaine-induced toxic cardiomyopathy with fatal outcome.
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INTRODUCTION

AA amyloidosis is a rare disorder, with an incidence of 1
to 2 cases per million people. It arises as a response to
chronic inflammation, frequently associated with infections,
autoimmune or autoinflammatory diseases; hence, its
designation as reactive amyloidosis. It is characterized by
an abnormal folding of soluble precursor proteins into a
beta-sheet structure, which subsequently deposits in the
extracellular space as fibrillar material resistant to proteolytic
enzymes. These deposits are derived from serum amyloid
A (SAA), an acute-phase reactant produced by hepatocytes
under the regulation of proinflammatory cytokines. Persistent
overproduction of SAA is essential for the development of AA

amyloidosis; however, for reasons not yet fully understood,
this phenomenon occurs in a small proportion of patients with
chronic inflammatory disorders, of which only 1% correspond
to cases associated with tuberculosis in developed countries’;
although, it may be around 25 to 30% in developing countries?.
Systemic involvement is common, and can affect the skin,
soft tissues, peripheral nervous system, gastrointestinal tract,
bloodvessels, andvital organs such asthekidneys, heart, lungs,
and liver, leading to alterations in both structure and function.
The incidence of AA amyloidosis has decreased, mainly
in developed countries, due to improved diagnosis and
management of chronic diseases and infections'>.

A definitive diagnosis is provided by a biopsy of the affected
tissue, which must show amyloid deposits with high affinity for
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Congo red staining, and display characteristic birefringence
under polarized light. For the diagnosis of the AA subtype of
amyloidosis, itis required immunohistochemical analysis with
anti-AA antibodies®. Treatment should focus on controlling
the underlying inflammatory cause>®.

This case report presents a young man who, despite
reactivation of tuberculosis, did not seek medical care for
a period of nine months, which led to a grave delay in the
diagnosis and treatment after the onset of symptoms. This
resulted in progressive disease, malnutrition, functional
decline, pulmonary fibrosis, nephrotic syndrome secondary to
AArenal amyloidosis requiring dialysis, and a predisposition to
infections. Despite the initiation of anti-tuberculosis therapy
and all supportive measures, including comprehensive
rehabilitation, the patient developed multi-organ failure
due to low physiological reserve and accumulated chronic
damage, which finally resulted in his death.

CASE REPORT

We report here the case of a 31-year-old male patient, with
a history of pulmonary tuberculosis that was treated 13
years prior; as well as psychoactive substances consumption
(marijuana and cocaine); without other known comorbidities.
He presented with a 9-month clinical picture of asthenia,
adynamia, weight loss and respiratory symptoms that
included progressive dyspnea, wet cough with purulent
sputum, nocturnal diaphoresis. He subsequently developed
generalized edema progressing to anasarca, foamy urine,
and dyspnea at rest, which finally led him to consult to the
emergency room of our hospital. On physical examination, his
vital signs revealed a blood pressure of 90/60 mmHg, a heart

rate of 90 beats per minute, a respiratory rate of 26 breaths
per minute, and an oxygen saturation of 80% on room air. His
body mass index was 18 kg/m?, and he appeared chronically
ill, with marked emaciation, pallor, and facial edema.
Cardiac examination revealed rhythmic heart sounds; while
respiratory sounds were diminished, particularly over the left
lung field, with diffuse crackles in both lung fields. He also
exhibited ascites and pitting edema in the lower extremities,
above to the thighs, which limited ambulation.

Given the clinical suspicion of tuberculosis reactivation,
sputum smear microscopy was performed, yielding positive
results for acid-fast bacilli (AFB) (++). A CT scan of the chest,
neck, and abdomen (Figure 1) revealed bilateral pulmonary
infiltrates with a tree-in-bud pattern, left fibrothorax,
fibrosing changes in the right upper lobe, mediastinal
lymphadenopathy, cardiomegaly, and bilateral nephromegaly.
Antitubercular therapy was initiated, with adjustments
for renal function impairment (creatinine 5.23 mg/dL and
blood urea nitrogen 66.8 mg/dL). Other laboratory findings
included hypoalbuminemia (1.4 g/dL); in addition, urinalysis
showed a pH of 6.0, specific gravity of 1.020, proteinuria of
500 mg/dL, and urinary sediment with pyuria, but no casts.
PCR for mycobacteria in urine was negative. A complete blood
count revealed hemoglobin 8.5 g/dL, leukocytes 8,900/mm?
(neutrophils 7,200/mm?, lymphocytes 1,171/mm?3, monocytes
258/mm?>, eosinophils 9/mm?), and platelets 215,000/mm?.
Proteinuria was quantified at 8 g/24 h, consistent with
nephrotic syndrome. Further investigations for secondary
causes were performed, including normal liver function tests,
and negative viral serologies (HIV, hepatitis B surface antigen,
hepatitis C antibodies, and syphilis). Autoimmune serologies
were also negative.

Figure 1. Chest X-ray: bilateral pulmonary infiltrates and signs of fibrothorax with predominant left side.
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Serum protein electrophoresis revealed a faint band in the gamma region. Immunofixation in urine was negative, whereas
serum immunofixation showed an IgG Lambda monoclonal component, with a normal kappa/lambda ratio (1.29). However, a
bone marrow biopsy was performed without finding paraproteinemia; in addition, it revealed mild normochromic-normocytic
anemia, and approximately 4% plasma cells on myelogram, with Congo red staining negative for amyloid.

Due to the presence of nephromegaly, the systemic findings, and uncertainty about the chronicity of the renal damage, a
renal biopsy was performed (Figure 2). It showed 50% of glomeruli globally sclerosed, with severe mesangial expansion, and
capillary wall thickening by acellular, amorphous material, positive for Congo red staining, which indicated amyloidosis. The
interstitium exhibited extensive fibrosis (80%) and tubular atrophy, with amorphous deposits in the vascular walls; it was also
positive for Congo red staining. Direct immunofluorescence was negative for IgA, 1gG, I1gM, C3, C1q, and kappa and lambda
light chains. Electron microscopy revealed diffuse podocyte injury with effacement of foot processes and loss of filtration slits.
PCR for mycobacteria in renal tissue was negative; mass spectrometry confirmed the diagnosis of renal AA amyloidosis

Figure 2. Pathological examination of the kidney. (A) & (B) Glomeruli revealed amorphous deposits in mesangium and capillary
walls, viewed H&E 400x (A); and silver stain 400x (B). (C) Congo red stain under polarized light; these deposits show apple-
green birefringence 400x. (D) Diffuse, strong expression of Amyloid AA by immunohistochemistry 400x.

In addition, a transthoracic echocardiogram was performed, revealing dilated cardiomyopathy with a left ventricular ejection
fraction (LVEF) of 14% and severe eccentric hypertrophy, findings inconsistent with amyloidosis. Cardiac MRI confirmed dilated
cardiomyopathy with severe biventricular dysfunction, ruling out infiltrative disease. Chagas disease was also excluded. A
diagnosis of cocaine-induced toxic cardiomyopathy was considered.

During hospitalization, the patient presented a progressive deterioration of renal function and congestive symptoms, requiring
initiation of hemodialysis two weeks after admission. Due to severe heart failure with reduced ejection fraction, and for better
hemodynamic tolerance, it was placed a peritoneal dialysis catheter to continue dialysis. Additionally, physical, nutritional,
and occupational therapy was started. Despite these efforts, the patient’'s condition continued to decline. He developed
complications, including Serratia marcescens peritonitis, bacteremia, pulmonary thromboembolism, and gastrointestinal
hemorrhage. Finally, he developed multi-organ failure due to low physiological reserve, accumulated chronic damage and
multiple complications, which led to his death.
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DISCUSSION

Amyloidosis comprises a group of diseases characterized
by abnormal extracellular deposition of insoluble, B-sheet
misfolded proteins, known as amyloids. These deposits can
disrupt the structure and function of multiple organs and
tissues, potentially leading to severe organ failure. Commonly
affected organs include the heart, kidneys, liver, spleen,
nervous system, and gastrointestinal tract’.

There are more than 30 different types of amyloid proteins
that can accumulate in tissues. The most common forms are
AL (light-chain) amyloidosis, AA (serum amyloid A) amyloidosis,
and ATTR (transthyretin) amyloidosis. Each subtype has a
distinct pathogenetic mechanism, and the treatment varies
depending on the type of amyloid involved, as well as the
extent of organ damage3’%.

Amyloid deposits may affect any organ or system, which
results in a wide spectrum of clinical manifestations that
are often nonspecific to a type of amyloid, making the
diagnosis challenging and frequently delayed. Amyloidosis
should be suspected in cases of multiorgan involvement
without a clearly defined etiology, which present with
symptoms such as unexplained weight loss, exertional
dyspnea, peripheral neuropathy, autonomic neuropathy (e.g.,
postural hypotension, erectile dysfunction, bladder or bowel
dysfunction), renal impairment with proteinuria (commonly
in the nephrotic range), bilateral carpal tunnel syndrome,
hepatomegaly, purpura,
coagulation abnormalities, among others. It is important to
note that cardiac involvement is the main cause of morbidity
and mortality, presenting in 50% of cases of AL amyloidosis;
and itis a dominant feature in ATTR amyloidosis, although it is
infrequent in AA amyloidosis®, as was the case of our patient
where the cardiac involvement was not due to amyloidosis.
The diagnosis of amyloidosis is often made late due to the
nonspecific nature of the symptoms, which can vary widely
depending on the organs involved. This delay contributes to
high mortality, as early diagnosis and treatment are crucial
for controlling disease progression5. The diagnosis is based
on clinical evidence of organ involvement and histological
confirmation of amyloid deposits, typically visualized as
amorphous hyaline material under light microscopy, and
showing a characteristic green birefringence under polarized
light when stained with Congo red “¢8. In the case presented,
the diagnosis was late with fatal consequences due to lack of
opportunity for medical attention due to social factors.
Several cases of AA amyloidosis secondary to pulmonary
tuberculosis have been reported in the literature °'2. The
present case of AA amyloidosis secondary to disseminated
tuberculosis is notable for the prolonged time between
symptom onset and diagnosis, as well as delayed treatment
initiation, likely due to limited access to medical care. Such

macroglossia, periorbital and

delay allowed tuberculosis, in this patient, to follow a natural
course; which is a rare event in modern times, given the
widespread availability of anti-tuberculosis therapy’.
Although no specific treatment exists for AA amyloidosis,
some reports suggest the use of agents such as colchicine,
tumor necrosis factor-alphainhibitors, or eprodisate to reduce
inflammation and, consequently, amyloid deposition'*'e
However, the primary therapeutic strategy should focus on
addressing the underlying cause of inflammation?4®. In some
cases, regression of amyloid deposits has been observed
following the initiation of appropriate antibiotic or anti-
tuberculosis therapy'. Unfortunately, in this patient, the
late initiation of treatment, compounded by significant renal
involvement (a known marker of poor prognosis 181920) and
complicated by heart failure due to cocaine toxicity, led to
a poor outcome. The advanced chronic organ dysfunction,
reserve, as malnutrition,
contributed to the patient’s deteriorating condition; which
ultimately resulted in a fatal outcome, despite the initiation of
anti-tuberculosis therapy and efforts to manage his multiple
complications.

reduced functional as well

CONCLUSION

AA amyloidosis should be strongly considered in patients
with conditions that induce chronic inflammation and exhibit
renal involvement of uncertain etiology; particularly, in the
presence of nephrotic-range proteinuria. Whenever feasible,
histological examination of the affected tissue or organ is
crucial, being the kidney the most frequently involved and the
most accessible organ for biopsy.

The prognosis of AA amyloidosis depends largely on the
timeliness of diagnosis and the initiation of treatment,
addressing both the amyloid deposition and the underlying
chronic inflammatory condition. In certain cases, regression
of amyloid deposits has been documented following
appropriate therapeutic intervention. In the case here
presented, the delay in diagnosis and treatment initiation
resulted in multiple complications, that finally culminated
with the patient’s death.
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