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ABSTRACT
Immunoglobulin heavy chain amyloidosis (AH amyloidosis) is an extremely rare subtype of immunoglobulin-derived 

amyloidosis and there is limited literature on how to diagnose and manage this disorder. We describe a rare case of AH 

amyloidosis with amyloid goitre and the importance of mass spectrometry in the identification of the different types of 

amyloids. While additional studies are needed, several observations suggest important practical implications, including 

differences in clinical picture, prognosis, and pathologic diagnosis.
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LEARNING POINTS 
•	 Immunoglobulin heavy chain amyloidosis is an extremely rare subtype of immunoglobulin-derived amyloidosis and amyloid 

goitre is even rarer.

•	 There is limited literature on how to diagnose and manage this disorder. 

•	 This case portrays one of these cases – one of the few existing in the literature – and reinforces the diagnostic complexity 

of this entity.

INTRODUCTION
Immunoglobulin-related amyloidosis is the most common 

type of systemic amyloidosis in developed countries, 

primarily comprising monoclonal light chain amyloidosis. 

Heavy chain amyloidosis (AH amyloidosis) is exceptionally 

rare and is characterised by the aggregation and deposit of 

amyloid fibrils composed of monoclonal immunoglobulin 

heavy chain fragments, usually produced by an underlying 
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which include a transthoracic echocardiogram and cardiac 

magnetic resonance imaging, showing a hypertrophic 

cardiomyopathy with thickness of the basal segment of the 

anterior septum suggestive of infiltrative disease, and a 

thyroid ultrasound which was compatible with multinodular 

goitre (largest nodules with 11 mm).

Blood tests showed normocytic normochromic anaemia 

(Hb 8.9 g/dl), kidney injury with serum creatinine 1.49 mg/

dl, cholestasis with normal total bilirubin (GGT 348 U/l, FA 

174 U/l) and slight elevation of inflammatory parameters 

(erythrocyte sedimentation rate 32 mm/hr and C-reactive 

protein 0.4 mg/dl). Additionally, thyroid function was normal 

and NT-proBNP was markedly elevated (45,699 pg/ml). 

Urinary analysis revealed non-nephrotic proteinuria and 

haemoglobinuria.

Discussions with Endocrinology led to the decision to 

perform a thyroid biopsy to exclude neoplastic disease. 

The ultrasound-guided cytological evaluation showed 

low cellularity and resulted in the diagnoses of benign 

cyst and follicular lesion of undetermined significance. In 

view of these results, taking into account the presence of 

multisystem involvement with macroglossia, hepatomegaly, 

infiltrative cardiomyopathy and renal injury, systemic 

infiltrative disease was suspected. Tissue collection was 

repeated, this time with the Tru-Cut® biopsy technique. The 

result was an amorphous substance which, after staining 

with Congo red, was confirmed as an amyloid substance (Fig. 
2). The main markers for neoplastic disease were negative 

(TTF-1, calcitonin and thyroglobulin) (Fig. 3). The presence 

of amyloid goitre confirmed the diagnosis of systemic 

amyloidosis.

plasma cell dyscrasia[1]. To date, there have been only a few 

reported cases of AH amyloidosis, all published in the format 

of single case reports. Therefore, there is limited literature 

on how to diagnose and manage this disorder[2]. 

Amyloid fibrils deposit in various organs, which results in a 

variety of symptoms or signs. Involvement of the thyroid gland 

by amyloid is a relatively common phenomenon, however 

clinically significant enlargement of the thyroid – amyloid 

goitre – is an extremely rare occurrence[3]. Ultrasound and 

ultrasound-guided fine-needle aspiration cytology are the 

main methods for diagnosing thyroid disease[4]. Once the 

histologic diagnosis is made, it is important to distinguish 

primary amyloidosis from other forms of amyloidosis on tissue 

specimens. Mass spectrometry is the preferred method, 

although it is not widely available, and appropriate tissue 

samples need to be sent to referral centres for such testing[5].

CASE DESCRIPTION
We present a 75-year-old female patient, with a known 

medical history of type 2 diabetes mellitus, who attended 

a medical appointment due to a constitutional condition 

of 6 months duration characterised by asthenia, tiredness, 

anorexia, and weight loss (of approximately 10 kg over 3 

months). She also reported experiencing transient episodes 

of dysphagia for liquids, macroscopic haematuria and 

periorbital oedema that resolved spontaneously. No other 

symptoms were noted in the systematic inquiry. On physical 

examination, the patient appeared asthenic, there was 

macroglossia, mild hepatomegaly and an enlarged thyroid 

with hard stony consistency (Fig. 1). 
She had already undergone some examinations previously, 

Figure 1. Findings in physical 

examination: (A) enlarged thyroid 

with hard stony consistency and (B) 

macroglossia. 

Figure 2. Thyroid biopsy: (A, B) sample of 

tissue that concerned thyroid parenchyma 

was composed of a small number of follicular 

structures atrophic, among which extracellular 

deposits of amorphous, eosinophilic and 

hyaline-fibrillar material can be identified. In 

extracellular location, (C, D) a substance is 

identified that, after being applied to Congo red, 

has a green refringence when observed under 

polarised light, consistent with amyloid (E, F).
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In the complementary study, monoclonal gammopathies 

were not found either in the blood or the urine, and 

the myelogram showed no excess of plasma cells or 

lymphocytes. To identify the type of amyloid substance, mass 

spectrometry of the thyroid tissue was performed. Heavy H 

chains were identified in high abundance, and light chains in 

an insignificant amount, suggesting AH/AL type amyloidosis. 

Other proteins were tested but not identified, suggesting 

the absence of ATTR and AApoA/AApoC amyloidosis. The 

osteomedullary biopsy later confirmed plasma cell neoplasia 

with restriction of kappa light chains and amyloid deposits 

(Fig. 4). 
The case was discussed in a multidisciplinary Haematology 

meeting, and treatment with D-VCd (daratumumab and 

bortezomib with cyclophosphamide and dexamethasone) 

was implemented. Despite the beginning of treatment, 

the patient evolved unfavourably and died 4 months after 

diagnosis.

DISCUSSION
AH amyloidosis is quite a rare disorder compared to 

AL amyloidosis, and due to its clinical similarity to AL 

amyloidosis it may often be misdiagnosed. AH amyloidosis 

is commonly associated with plasma cell dyscrasia. The 

literature regarding AH is scarce, and while additional 

studies are needed to shed light on heavy amyloidosis, data 

presented to date suggest important practical implications, 

including differences in clinical picture, prognosis and 

pathologic diagnosis[6].

Clinically significant enlargement of the thyroid due to 

amyloid depositions unrelated to calcitonin is an extremely 

rare condition. This condition was first defined by Beckman 

in the mid-1800s and later by Eisenberg in 1904. These 

authors conceived the term ‘amyloid goitre’, a disorder that 

has been associated in the majority of cases with secondary 

amyloidosis[7]. Amyloid deposits can also be seen in other 

conditions such as medullary thyroid carcinoma, which is a 

very important diagnostic consideration. Calcitonin staining 

is helpful in establishing or excluding its presence[8]. In 

patients with amyloid goitre, thyroid function tests are often 

normal, and patients are clinically euthyroid, as seen in our 

case. 

In the literature, there are conflicting reports regarding the 

effectiveness of fine-needle aspiration cytology (FNAC) as 

a diagnostic method in the amyloid goitre[9]. In the case we 

presented, where the stony consistency of the gland aroused 

high suspicion, both ultrasound images and cytological 

aspects did not enlighten about the diagnosis. The option for 

a Tru-Cut biopsy allowed the diagnosis of this rare systemic 

disease with manifestation even rarer in the thyroid. The 

reason FNAC is often non-diagnostic is probably due to the 

thyroid’s heterogeneous involvement with cystic changes. 

However, a Tru-Cut biopsy is an alternative option that can 

be performed in selected cases based on clinical suspicion of 

a systemic infiltrative disease. 

Mass spectrometry, as described here for the diagnosis of 

heavy-chains amyloidosis, is a powerful clinical tool. The 

assay provides unprecedented sensitivity and specificity 

for the diagnosis and typing of amyloidosis, including rare 

hereditary and iatrogenic variants. In addition to specific 

diagnostic information, the assay provides information that 

may be important for downstream clinical decisions[9]. 

Beyond the involvement of the thyroid, our patient 

undeniably had significant cardiac involvement. Although 

clinically asymptomatic, the cardiac MRI did show signs 

of amyloid infiltration, and the BNP levels were very high 

Figure 4. Osteomedullary biopsy: (A) slightly 

hypercellular bone marrow for age with 

trilinear haematopoiesis with maturation and 

no significant dysplasia; (B) Increased plasma 

cell population, (C) CD138+ (D) and CD56+, 

constituting around 20% of nucleated cellularity 

and with apparent restriction of kappa light 

chains (E, F).

Figure 3. Thyroid biopsy: the ICQ study with (A) 

negative calcitonin and positive (B) thyroglobulin 

and (C) TTF-1.
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(around 45,000 pg/ml)[10]. According to data from the 

Andromeda trial, the D-VCd protocol has become the 

standard treatment for AL/AH amyloidosis. The addition 

of an anti-CD38 antibody to the D-VCd protocol was 

associated with improved haematologic, cardiac and 

renal responses, and better free survival of major organ 

deterioration or haematologic progression[11]. In this trial, 

patients with evidence of serious cardiovascular conditions 

were excluded as our patient would have been; hence, as 

expected, the clinical benefit reported with the D-VCd 

protocol was not observed in this patient. Despite advances 

in treatment in recent years, the prognosis for AL/AH 

amyloidosis remains poor, particularly for patients with 

severe cardiac dysfunction where survival is often less than 

6 months[12]. The report of this case also reinforces the need 

for new treatment approaches, especially for patients with 

severe cardiac involvement.

CONCLUSION
This report highlights a rare instance of AH amyloidosis 

presenting with amyloid goitre. The intricate diagnostic of 

this patient, involving ultrasound-guided biopsies and mass 

spectrometry, underscores the diagnostic complexity of 

AH amyloidosis. Given the poor prognosis despite targeted 

treatment, there is a critical need for enhanced diagnostic 

tools and increased clinician awareness. Future research 

should focus on refining diagnostic criteria, exploring new 

therapeutic approaches and accumulating more case studies 

for a deeper understanding of AH amyloidosis’s clinical 

manifestations and treatment responses, ultimately aiming 

to improve patient management and outcomes.


