
Editorial for the article: Hospitalization-based epidemiology of systemic and cardiac amyloidosis 

in the Veneto Region, Italy 

1. Introduction

Cardiac amyloidosis (CA) is a progressive infiltrative disease caused
most commonly by the deposition of misfolded, cleaved and aggregated 
monoclonal immunoglobulin free light chain (AL) or transthyretin 
(ATTR) proteins in the myocardial extracellular space [1]. Recent ad
vances in imaging techniques and the development of an algorithm for 
non-invasive confirmation of ATTR-CA [2] have transformed the diag
nosis of this condition. Although it has been traditionally considered a 
rare and inexorably fatal condition, CA now is an increasingly recog
nized cause of heart failure (HF) and mortality worldwide [3]. CA has 
been identified among a) 13% of patients over the age of 60 years with 
evidence of thick left ventricle (≥ 12 mm) admitted to the hospital due 
to worsening HF; b) 14% of patients with HF with preserved ejection 
fraction (HFpEF) of unclear aetiology undergoing endomyocardial bi
opsy; and 15% of patients with HFpEF and a left ventricular wall 
thickness above 14 mm [3] (Table 1). Although major steps have been 
taken towards better definition of CA prevalence, the epidemiological 
figure of this condition is still far from being elucidated beyond regional 
registries [4,5] and it clearly represents a contemporary challenge. 

In the last issue of the International Journal of Cardiology, De 
Michieli et al. [6] provide novel data on the epidemiology of systemic 
amyloidosis and CA in the Veneto region of Italy from 2010 to 2020, 
with particular emphasis on the impact of this condition on hospitali
zation for decompensated HF. This retrospective observational study 
used International Classification of Diseases (ICD-9) codes available in 
hospital discharge summaries to identify amyloidosis-related hospitali
zations (AH), defined as any hospitalization reporting ICD-9 code for 
amyloidosis as a primary or secondary diagnosis. The Authors identified 
discharge summaries with principal or secondary ICD-9 codes for HF, 
cardiomyopathy or arrhythmia, and classified them as CA-related hos
pitalizations [6]. Despite several methodological limitations, fairly 
addressed by the Authors, the study provides some interesting insights 
on the real-word impact of systemic amyloidosis and CA on the health 
care system. 

2. Amyloidosis-related hospitalizations

The number of AH steadily increased over time, especially among
men above 65 years of age along with that of discharge records with an 
ICD-9 code for amyloidosis. There was a 17% annual increase in AH 
from 2015 to 2020, which corresponded to an AH incidence of 23.5 per 
million inhabitants in the region. These findings are in line with national 
[5] and international [7] studies reporting a progressive increase in the 

number of patients with AL and ATTR amyloidosis, mainly driven by 
greater disease awareness and broader access to diagnostic tools [1]. 

The use of general ICD-9 codes for amyloidosis did not allow to 
accurately discriminate between ATTR and AL amyloidosis and the 
Authors could only report on the global burden of systemic amyloidosis. 
To partly overcome this limitation, a sub-analysis in the group of pa
tients with an age below and over 65 years was carried out, assuming 
that AL amyloidosis would be more common among patients younger 
that 65 years and ATTR amyloidosis among those older than 65 years 
[6]. Notably, the rates of AH remained stable for patients below 65 years 
of age while greater AH rates were observed for subjects older that 65 
years. These findings are in line with recent epidemiological data from 
Zampieri et al. [5] in the Tuscany region in Italy where the incidence of 
patients diagnosed with AL amyloidosis has remained stable over time. 

3. CA-related hospitalization

Data on CA-related hospitalization was only available for 2020 and
for the overall study period, but not for each year, thus limiting the 
possibility to provide information on incidence rates of CA-related 
hospitalizations. From 2010 to 2020, there were 556 cases of CA- 
related hospitalizations in the Veneto region. In 2020, annual hospital
ized prevalent cases of CA-related hospitalizations accounted for 159 
cases of the 228 cases observed between 2010 and 2020, which corre
sponded to a proportion of 70% of cases. These patients were mostly 
men and older than 65 years, in keeping with the clinical phenotype of 
ATTR amyloidosis [8]. These findings demonstrate that enhanced 
awareness of disease, recognition of clinical and instrumental red flags 
coupled with advances in non-invasive cardiac imaging have exponen
tially increased the number of patients diagnosed with CA, especially 
over the last 3 to 5 years [9,10]. 

4. CA and carpal tunnel syndrome

The association between CA, mostly ATTR, and carpal tunnel syn
drome (CTS) is well established [3]. For this reason, De Michieli et al. 
[6] pushed their epidemiological investigation beyond by identifying a 
population of patients with possible CA-related hospitalizations based 
on the presence of an ICD-9 code for 1) carpal tunnel release surgery, 
and 2) a subsequent code for cardiomyopathy and/or HF. Patients with 
multiple CTS release surgeries and an ICD-9 code for cardiomyopathy 
and/or HF during follow up had a substantially higher risk of underlying 
CA and were more frequently men than women (7.1% vs 3.9%, 
respectively). Again, that would be more in keeping with ATTR 
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amyloidosis as predominant form of amyloidosis [8]. 

5. Future directions

Hospitalization for decompensated HF represents an important
outcome measure on health systems. Most studies assessing the effect of 
a specific treatment, either a drug or an electrical therapy, on HF hos
pitalization used time to first event analyses, thus focusing only on the 
first hospital admission for decompensated HF. However, the burden of 
repeated HF hospitalization might be substantially high among patients 
with particular cardiac diseases such as CA. De Michieli et al has to be 
commended on the statistical design of the study as only a minority of 
researchers attempt to incorporate recurrent HF hospitalizations in the 
statistical analyses of their data. This study paves the way for a greater 
understanding of the effect of HF hospitalization for patients with CA 
and health services. 

In conclusion, the study by De Michieli et al. increases the current 
knowledge on the epidemiology of amyloidosis in Northeastern Italy, 
providing novel evidence on the impact of amyloidosis and CA on health 
care system. Further studies based on disease-specific registries on 
regional and national levels are needed to better define the prevalence 
and incidence of CA-related hospitalizations and to differentiate epide
miological trends for ATTR-CA and AL-CA in Italy. 
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Table 1 
ATTR-CA, Transthyretin Cardiac Amyloidosis; CA, Cardiac Amyloidosis; HF, Heart Failure; HFmrEF, Heart Failure with mid range Ejection Fraction; HFpEF, Heart 
Failure with preserved Ejection Fraction; HFrEF, Heart Failure with reduced Ejection Fraction; LVH, Left Ventricular Hypertrophy; LVWT, Left Ventricular Wall 
Thickness.  

Authors Type of study Clinical setting N. of patients/ 
hospitalization 

Prevalence of CA 

Göbel et al. [11] 
Retrospective, observational, 
multicenter HF hospitalizations 5,478,835 hospitalizations 

1.87 hospitalizations per 100,000 German 
population 

Su Yun See et al. [12] Meta-analysis General HF 
3303 patients across 11 
studies 

13.7% in overall HF 
15.1% in HFpEF 
11.3% in HFrEF 

AbouEzzeddine et al. 
[13] 

Prospective observational, 
monocenter 

HFpEF, LVWT ≥12mm, ≥60years 268 patients screened for 
CA 

6.3% (ATTR-CA) 

Devesa et al. [14] 
Prospective, observational, 
monocenter HFpEF without LVH 58 patients screened for CA 5.2% 

Ruiz-Hueso et al. [15] 
Prospective, observational, 
multicenter 

HF patients, LVWT>12 mm, ≥ 65 
years 

453 patients 20.1% 

González-López et al. 
[16] 

Prospective, observational 
monocenter 

HFpEF, LVWT ≥12mm, ≥60years 120 patients 13.3% 

Hahn et al. [17] 
Prospective, observational 
monocenter HFpEF 108 patients 14.0% 

Goland et al. [18] 
Prospective, observational 
monocenter HFrEF/HFmrEF 76 patients 9.3%  
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