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Conclusions and implications
• ATTR represented the most common type of amyloidosis in this regional analysis, 

largely due to an increase in the number of new diagnoses of wild-type ATTR 
(ATTRwt) in older individuals

• Increased disease awareness and availability of a noninvasive diagnostic algorithm 
are redefining the epidemiological burden of amyloidosis, a disease frequently 
considered rare and untreatable

Introduction
• Amyloidosis is considered a rare, heterogeneous condition comprising different 

entities; however, epidemiological data are limited and often controversial 

• In the past 20 years, two key advances have improved the diagnostic process of 
transthyretin amyloidosis (ATTR): bone scan scintigraphy, which allows noninvasive, 
specific identification of ATTR, and Gillmore’s algorithm, including the use of a bone 
scan as part of a systematic approach 

• A recent analysis of the UK National Amyloidosis Centre Database identified light-
chain amyloidosis (AL) as the most common type of amyloid disease

• The aim of the current study was to examine epidemiological changes in different 
subtypes of amyloidosis diagnosed over a 20-year period (January 2000–December 
2019) at Careggi University Hospital, Tuscany, a multidisciplinary referral center for 
amyloidosis, serving Tuscany, Italy
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Methodology
• Medical files from all patients diagnosed with amyloidosis between January 2000 and June 2019 at Careggi 

University Hospital were retrospectively evaluated 
• Careggi University Hospital is a multidisciplinary tertiary referral center for amyloidosis, serving Tuscany and, in 

particular, the Florence metropolitan area

• ATTR diagnosis
• ATTR diagnosis was performed per current clinical practice and scientific evidence, and mainly based on biopsy-

confirmed ATTR deposits in an involved organ, analyzed by immunochemistry or immunoelectron microscopy
• Bone tracer scintigraphy was used for amyloidosis diagnosis from 2009 onward

• After April 2016, diagnosis of ATTR cardiac amyloidosis (ATTR-CA) was also performed according to the noninvasive 
diagnostic algorithm reported by Gillmore et al. A further distinction between hereditary ATTR (ATTRv) and ATTRwt 
was identified based on the presence or absence of a pathogenic mutation following TTR gene sequencing

• AL diagnosis
• Diagnosis of AL was confirmed by biopsy of the abdominal fat pad or an involved organ, with amyloid deposits 

characterized as AL type by immunohistochemistry, optic/immunoelectron microscopy, or proteomics 

AL, light-chain amyloidosis; ATTR, transthyretin amyloidosis; ATTR-CA, transthyretin cardiac amyloidosis; 
TTR, transthyretin (gene); v, variant; wt, wild-type.
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ATTR represents the most common type of amyloidosis
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• Data were available from 654 patients consecutively diagnosed with 
amyloidosis during the study period: 

• 274 (42%) ATTRwt, 68 (10%) ATTRv, 281 (43%) AL, and 31 (5%) AA
• In ATTR patients, bone scintigraphy identified grade 1 Perugini score in 

30 (9%) patients, grade 2 in 114 (33%) patients, and grade 3 in 193 
(56%) patients

• Prior to 2016, 123/128 (96%) ATTR patients underwent tissue biopsy, 
whereas after 2016, biopsy was performed in only 14% (30/214) of 
patients (P=0.001)

AA, serum amyloid A amyloidosis; AL, light-chain amyloidosis; ATTR, transthyretin amyloidosis; NYHA, New York 
Heart Association; TAPSE, tricuspid annular plane systolic excursion; v, variant; wt, wild-type.

• The introduction of bone scintigraphy for ATTR diagnosis (2009 onward) resulted in:
• Delay from symptom onset and diagnosis decreased from a median of 7 (2–19) months to 4 (2–12) months (P=0.010)
• New York Heart Association (NYHA) functional class III or IV decreased from 45% to 23% (P=0.001)
• Echocardiography ejection fraction increased from 50% ± 12 to 54% ± 10 (P=0.02)
• Tricuspid annular plane systolic excursion (TAPSE) increased from 16 ± 3 mm to 18 ± 5 mm (P=0.02)
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• The number of new amyloidosis 
diagnoses per annum increased from 
14 in 2000 to 90 in 2019

• ATTRwt was not recognized before 
2009 (i.e., before introduction of 
bone scintigraphy) but represented 
the most common etiology at the 
end of the observation period 
(73% of total cases in 2019)

• New AL diagnoses increased during 
the 20-year study period (P<0.0001), 
with a mean number of diagnoses of 
14 ± 5 cases per year

• ATTRv showed limited fluctuations, 
and AA represented a residual 
diagnosis

AA, serum amyloid A amyloidosis; AL, light-chain amyloidosis; ATTR, transthyretin amyloidosis; v, variant; 
wt, wild-type.
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AL, light-chain amyloidosis; ATTR, transthyretin amyloidosis; wt, wild-type.

Discussion points
• In this regional study, new diagnoses of amyloidosis 

increased over a 20-year period, with an almost exponential 
increase in ATTRwt diagnoses in the past decade

• The improvement in diagnostic yield, redefining the epidemiology 
of this condition, is largely due to increased physician awareness 
and easy and widespread access to bone scintigraphy, 
representing a noninvasive gold standard for diagnosis 

• This study showed that ATTR was the most common type of 
amyloidosis, which contrasts with a recent UK study reporting 
AL as the most common type of amyloidosis

• These discrepancies may be due to different referral patterns, with 
data reported in this Italian study likely being a more accurate 
reflection of findings at the community level

Links to further useful papers/materials:
Rapezzi C, et al. J Am Coll Cardiol 2008;51:1509–10; Gillmore JD, et al. Circulation 2016;133:2404–12 (algorithm); Ravichandran S, et al. N Engl J Med 
2020;382(16):1567–8 (UK epidemiology study) 

Implications
• ATTR remains an underdiagnosed 

disorder, and these findings provide 
insights into the epidemiological 
burden of a disease often 
considered rare and untreatable

• Further understanding of ATTR 
epidemiology is required in order 
to enable prompt diagnosis and 
start disease-modifying 
treatments in early stages of the 
disease

• These findings have potential 
clinical impact for planning of 
resources and screening 
programs for cardiac amyloidosis 
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Glossary
• Tertiary referral center: a hospital that provides personnel and facilities for advanced medical investigation 

and treatment, following referral from a primary or secondary healthcare provider
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