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a B S T r a C T
BaCKgroUNd: Cardiovascular disease (CVd) is still the leading cause of death worldwide, responsible for an es-
timated 17.8 million deaths globally in 2017, accounting for 31.8% of all deaths. in this review, we aim to provide an 
updated overview of CVd burden from an italian and a global perspective.
MeTHodS: Crude and age-standardized incidence and prevalence, as well as age-standardized mortality rate and mor-
bidity rate (expressed as disability-adjusted life years – dalys), of different cardiovascular conditions, derived from the 
global Burden of disease injuries, and risk Factors Study (gBd) 2017, were reported and compared between italy and 
the world.
reSUlTS: Crude prevalence of CVd in italy is nearly twofold higher than global prevalence (12.9% vs. 6.6%), while 
age-standardized estimates are similar (6.2% vs. 6.3%). Mortality and morbidity from CVd are reduced in italy, as com-
pared to worldwide estimates (age-standardized mortality rate 113/100,000 vs. 233/100,000; age-standardized rate of 
dalys lost 1764/100,000 vs. 4598/100,000). of the evaluated cardiovascular conditions, the most important CVd bur-
den is due to ischemic heart disease, which show a crude prevalence of 3.6% in italy (age-standardized: 1.7%), doubling 
the corresponding crude global estimate (1.7%; age-standardized: 1.6%).
CoNClUSioNS: This latest update on the epidemiology of CVd within italy and the world summarizes the burden 
of major cardiovascular conditions. CVd, especially ischemic heart disease, is still an important cause of mortality and 
morbidity. The impact of increasing life-expectancy is a key determinant of CVd epidemiology in italy, if compared to 
worldwide data, since older age is one of the major risk factors for CVd.
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Cardiovascular disease (CVd) is still the lead-
ing cause of death worldwide, responsible 

for an estimated 17.8 million deaths globally in 
2017, of which more than three quarter in low- 
and middle-income countries.1 it accounted for 
31.8% of all deaths, nearly twice that caused by 
cancer (17.1%). even though the age-standard-
ized CVd mortality rate is decreasing, the abso-
lute number of deaths for CVd is still rising, due 

to population aging (being age itself a risk factor 
for CVd).2, 3 This dramatic impact on mortality 
highlights the importance of a continuous epide-
miological update.

in this review, we aim to provide an updated 
overview of CVd burden from an italian and a 
global perspective, reporting the most recent data 
regarding incidence, prevalence, mortality and 
morbidity of different cardiovascular conditions. 
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(http://ghdx.healthdata.org/record/ihme-data/
gbd-2017-cause-icd-code-mappings). The evalu-
ated metrics related to the abovementioned con-
ditions were:
•  incidence: the number of new cases diag-

nosed (for 100,000 people); ‘age-standardized’ 
and ‘all ages’ estimates were reported;
•  prevalence: the proportion of people in 

a population who are a case of a disease (for 
100,000 people); ‘age-standardized’ and ‘all-
ages’ (crude) estimates were reported;
•  mortality rate: number of deaths occurring 

in a population (for 100,000 people); ‘age-stan-
dardized’ estimates was reported, together with 
the percentage impact of the cause-specific mor-
tality rate on the overall mortality rate;
•  disability-adjusted life years (dalys): the 

sum of years lost due to premature death and 
years lived with disability (per 100,000 people); 
‘age-standardized’ estimates was reported, to-
gether with the percentage impact of the cause-
specific DALYs on the overall DALYs.

in order to provide an easier way to read and 
compare data, we only reported point estimates 
for the evaluated metrics. Uncertainty inter-
vals can be found at gBd results Tool (https://
gbd2017.healthdata.org/gbd-search). data strati-
fied by sex were also reported in Supplementary 
appendix. in addition, we also evaluated histori-
cal trends of a subgroup of the analyzed metrics 
(based on data from previous gBd studies), in 
order to provide a picture of the epidemiologi-
cal trajectories throughout the past few decades 
(from 1990 to 2017).

Results

detailed data regarding incidence and preva-
lence are reported in Table i. Supplementary Ta-
bles i and ii (Supplementary digital Material 1) 
provide incidence and prevalence data stratified 
by sex. Similarly, Table ii provides detailed data 
regarding mortality and morbidity (dalys), 
while Supplementary Tables iii and iV (Supple-
mentary Digital Material  2)  show  sex-stratified 
estimates. Figure 1 reports a global map display-
ing age-standardized prevalence of CVd, while 
Figure 2 shows a global map reporting age-stan-
dardized CVd mortality rate.

For this purpose, we used epidemiological esti-
mates derived from the global Burden of dis-
ease injuries, and risk Factors Study (gBd)1, 4-11 
2017.

Materials and methods

Global Burden of Disease Injuries, and Risk 
Factors Study (GBD) 2017

The global Burden of disease Study (gBd) is 
a comprehensive regional and global research 
program of disease burden assessing mortality 
and disability from major diseases, injuries, and 
risk factors. Since 2010, gBd has produced dis-
ease burden estimates by country. each update 
includes new data sources and methodological 
advancements, together with a re-analysis of the 
entire time-series of results. in gBd 2017, 282 
causes of death, 359 diseases and injuries, and 
84 risk factors for 195 countries and territories 
by sex, age, and year were included in the esti-
mation. a detailed description of measures and 
methods employed in the gBd study may be 
found elsewhere.1, 4-11

Briefly, basing on several data sources, point 
estimates of incidence, prevalence, excess mor-
tality, and remission were calculated in disMod-
Mr 2.1, a Bayesian meta-regression tool,12 to-
gether with uncertainty intervals of the point 
estimates  reflecting  uncertainty  from  model 
specification, stochastic variation, and measure-
ment bias.

Italian and global GBD data

For the present analysis, data were obtained from 
the freely accessible gBd results Tool,13 while 
graphs and pictures were downloaded from gBd 
VizHub Tool.14 Location-specific estimates were 
presented for italy, as well as global estimates. 
The evaluated cardiovascular conditions were: 
cardiovascular disease, ischemic heart disease, 
hypertensive heart disease, stroke, cardiomy-
opathies and myocarditis, non-rheumatic valvu-
lar heart disease, rheumatic heart disease, atrial 
fibrillation  and  flutter,  infective  endocarditis, 
congenital heart disease. The list of the corre-
sponding International Classification of Diseases 
(iCd) codes may be found on the gBd website 
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ly (age-standardized estimate: 0.226%). among 
valvular heart disease, non-rheumatic etiology is 
more frequent in italy (crude estimate: 1.716%; 
age-standardized estimate: 0.753%) than glob-
ally (crude estimate: 0.403%; age-standardized 
estimate: 0.394%), while rheumatic etiology is 
by far more prevalent globally as compared to 
italy (italy: crude estimate 0.007%, age-stan-
dardized estimate 0.011%; worldwide: crude 
estimate 0.533%, age-standardized estimate 
0.520%). Crude prevalence of cardiomyopa-
thies and myocarditis, infective endocarditis and 
congenital heart disease in italy is, respectively, 
0.539%, 0.033% and 0.107% (age-standardized 

Prevalence

Crude prevalence of CVd in italy is nearly two-
fold higher than global prevalence (12.874% vs. 
6.589%), while age-standardized estimates show 
similar results (6.154% vs. 6.324%). The most 
important CVd burden is due to ischemic heart 
disease and stroke, which show a crude preva-
lence of 3.613% and 1.291% in italy (age-stan-
dardized estimates: 1.654% and 0.617%), with a 
corresponding global estimates of 1.715% and 
1.413% (age-standardized estimates: 1.646% and 
1.352%). Crude prevalence of hypertensive heart 
disease is 0.720% in italy (age-standardized esti-
mate: 0.285%), while it settles at 0.231% global-

Table I.—� Crude and age-standardized incidence and prevalence of different cardiovascular conditions estimated 
by GBD 2017.

disease

italy global

incidence Prevalence incidence Prevalence

Crude age-
standardized Crude age-

standardized Crude age-
standardized Crude age-

standardized

Cardiovascular disease 0.576% 0.232% 12.874% 6.154% 0.189% 0.181% 6.589% 6.324%
ischemic heart disease 0.079% 0.030% 3.613% 1.654% 0.027% 0.026% 1.715% 1.646%
Hypertensive heart disease nr nr 0.720% 0.285% nr nr 0.231% 0.226%
Stroke 0.042% 0.016% 1.291% 0.617% 0.031% 0.029% 1.413% 1.352%
Cardiomyopathies and myocarditis 0.012% 0.007% 0.539% 0.233% 0.007% 0.007% 0.073% 0.071%
Non-rheumatic valvular heart disease 0.359% 0.141% 1.716% 0.753% 0.079% 0.076% 0.403% 0.394%
rheumatic heart disease 0.001% 0.0004% 0.011% 0.007% 0.003% 0.003% 0.533% 0.520%
Atrial fibrillation and flutter 0.021% 0.009% 1.457% 0.597% 0.007% 0.007% 0.509% 0.500%
infective endocarditis 0.004% 0.001% 0.033% 0.015% 0.003% 0.004% 0.008% 0.008%
Congenital heart disease 0.001% 0.004% 0.107% 0.179% 0.006% 0.007% 0.162% 0.177%
nmr., not reported.

Table II.—� Age-standardized mortality rate and rate of DALYs lost, with respective percentage on total deaths and 
total DALYs lost, for different cardiovascular conditions estimated by GBD 2017.

disease

italy global

deaths dalys deaths dalys

age-stan-
dardized 

rate (per 105 
individuals)

Percentage 
on total 
deaths

age-stan-
dardized 
rate (per 
105 indi-
viduals)

Percentage 
on total 
deaths

age-stan-
dardized 
rate (per 
105 indi-
viduals)

Percentage 
on total 
dalys

age-stan-
dardized 
rate (per 
105 indi-
viduals)

Percentage 
on total 
dalys

Cardiovascular disease 113.15 34.814% 1763.826 16.038% 233.07 31.800% 4597.928 14.662%
ischemic heart disease 51.392 15.505% 748.851 6.757% 116.949 15.962% 2132.124 6.826%
Hypertensive heart disease 10.611 3.536% 126.755 1.326% 12.283 1.654% 209.419 0.662%
Stroke 30.417 9.541% 458.373 4.263% 80.453 11.023% 1657.227 5.291%
Cardiomyopathies and myocarditis 4.09 1.253% 76.778 0.641% 4.797 0.658% 130.296 0.410%
Non-rheumatic valvular heart disease 2.862 0.870% 44.885 0.426% 1.97 0.258% 32.736 0.101%
rheumatic heart disease 1.593 0.448% 25.976 0.211% 3.676 0.510% 118.724 0.376%
Atrial fibrillation and flutter 4.817 1.594% 90.44 0.918% 4 0.513% 77.969 0.238%
infective endocarditis 1.08 0.298% 20.043 0.151% 1.192 0.149% 29.045 0.089%
Congenital heart disease 0.958 0.049% 83.332 0.146% 3.856 0.466% 330.047 0.891%
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Figure 1.—global age-standardized prevalence of CVd in 2017 (graph obtained using Viz Hub).14

Figure 2.—global age-standardized CVd deaths in 2017 (graph obtained using Viz Hub).14
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they cause 15.51% (age-standardized mor-
tality rate: 51.39/100,000) and 9.54% (age-
standardized mortality rate: 30.41/100,000) of 
deaths in italy, while accounting for 15.96% 
(116.94/100,000 deaths age standardized) and 
11.02% (80.45/100,000 deaths age standard-
ized) of worldwide mortality burden. Hyperten-
sive heart disease, non-rheumatic heart disease 
and rheumatic heart disease account for, respec-
tively, 3.53% (age-standardized mortality rate: 
10.61/100,000), 0.87% (age-standardized mor-
tality rate: 2.86/100,000) and 0.45% (age-stan-
dardized mortality rate: 1.59/100,000) of deaths 
in italy, with their corresponding worldwide es-
timates settled at 1.65% (age-standardized mor-
tality rate: 12.28/100,000), 0.26% (age-standard-
ized mortality rate: 1.97/100,000) and 0.51% 
(age-standardized mortality rate: 3.68/100,000). 
Cardiomyopathies and myocarditis, infective 
endocarditis and atrial fibrillation/flutter in Italy 
contributes to 1.25% (age-standardized mortal-
ity rate: 4.09/100,000), 0.30% (age-standard-
ized mortality rate: 1.08/100,000) and 1.59% 
(age-standardized mortality rate: 4.8/100,000) 
of total deaths, while they contribute for 0.66% 
(4.80/100,000 deaths age standardized), 0.15% 
(1.9/100,000 deaths age standardized) and 0.51% 
(4.0/100,000 deaths age standardized) of global 
deaths, respectively. lastly, congenital heart dis-
ease is responsible for 0.05% of deaths in italy 
(age-standardized mortality rate: 0.96/100,000), 
while it accounts for 0.47% of deaths worldwide 
(age-standardized mortality rate: 3.86/100,000).

Morbidity

CVd accounts for 16.038% of total dalys 
lost in italy (age-standardized rate of dalys 
lost: 1763.826/100,000 age standardized), 
with a corresponding worldwide estimate of 
14.662% (age-standardized rate of dalys lost: 
4597.928/100,000). The impact of ischemic 
heart disease and stroke on morbidity is, respec-
tively, 6.757% and 4.263% in italy (age-stan-
dardized rate of dalys lost: 748.851/100,000 
and 458.373/100,000), while they account for 
6.826% and 5.291% of total dalys lost globally 
(age-standardized rate of dalys lost: 2132.124/ 
100,000 and 1657.227/100,000). dalys lost 
for hypertensive heart disease account for 

estimates: 0.233%, 0.015% and 0.179%), while 
it settles at 0.073%, 0.008% and 0.162% (age-
standardized estimates: 0.071%, 0.008% and 
0.177%) globally. Finally, estimated prevalence 
of  atrial  fibrillation/flutter  in  Italy  is  1.457% 
(age-standardized estimate: 0.597%), which is 
nearly threefold than global prevalence, settled 
at 0.509% (age-standardized estimate: 0.500%).

Incidence

Crude incidence of CVd in italy is higher than 
global incidence (0.576% vs. 0.189%), while 
age-standardized estimates are similar (0.232% 
vs. 0.181%). in italy, ischemic heart disease and 
stroke show crude incidence estimates of 0.079% 
(age-standardized estimate: 0.030%) and 0.042% 
(age standardized-estimate: 0.016%), while the 
corresponding global estimates are 0.027% (age-
standardized estimate: 0.026%) and 0.031% 
(age-standardized estimate: 0.029%). incidence 
of non-rheumatic and rheumatic valvular heart 
disease in italy is, respectively 0.359% (age-
standardized estimate: 0.141%) and 0.001% 
(age-standardized estimate: 0.0004%), different-
ly from the corresponding global estimates which 
are settled at 0.079% (age-standardized: 0.076%) 
and 0.003% (age-standardized: 0.003%). Con-
cerning cardiomyopathies and myocarditis, in-
fective endocarditis and atrial fibrillation/flutter 
estimated incidence in italy are 0.012% (age-
standardized: 0.007%), 0.004% (age-standard-
ized: 0.001%) and 0.021% (age-standardized: 
0.009%), while globally estimated values are 
settled at 0.007% (age-standardized: 0.007%), 
0.003% (age-standardized: 0.004%) and 0.007% 
(age-standardized: 0.007%) respectively. Finally, 
the incidence of congenital heart disease in italy 
is 0.001% (age-standardized estimate: 0.004%), 
which is lower than its global counterpart (crude 
estimate: 0.005%; age-standardized estimate: 
0.006%).

Mortality

CVd accounts for 34.81% of deaths in ita-
ly, with an age-standardized mortality rate of 
113/100,000; similarly CVd accounts for 31.80% 
of deaths globally, showing an higher age-
standardized mortality rate (233.01/100,000). 
Focusing on ischemic heart disease and stroke, 

Th
is

 d
oc

um
en

t i
s 

pr
ot

ec
te

d 
by

 in
te

rn
at

io
na

l c
op

yr
ig

ht
 la

w
s.

 N
o 

ad
di

tio
na

l r
ep

ro
du

ct
io

n 
is

 a
ut

ho
riz

ed
. I

t i
s 

pe
rm

itt
ed

 fo
r p

er
so

na
l u

se
 to

 d
ow

nl
oa

d 
an

d 
sa

ve
 o

nl
y 

on
e 

fil
e 

an
d 

pr
in

t o
nl

y 
on

e 
co

py
 o

f t
hi

s 
Ar

tic
le

. I
t i

s 
no

t p
er

m
itt

ed
 to

 m
ak

e 
ad

di
tio

na
l c

op
ie

s 
(e

ith
er

 s
po

ra
di

ca
lly

 
or

 s
ys

te
m

at
ic

al
ly,

 e
ith

er
 p

rin
te

d 
or

 e
le

ct
ro

ni
c)

 o
f 

th
e 

Ar
tic

le
 f

or
 a

ny
 p

ur
po

se
. 

It 
is

 n
ot

 p
er

m
itt

ed
 t

o 
di

st
rib

ut
e 

th
e 

el
ec

tro
ni

c 
co

py
 o

f 
th

e 
ar

tic
le

 t
hr

ou
gh

 o
nl

in
e 

in
te

rn
et

 a
nd

/o
r 

in
tra

ne
t 

fil
e 

sh
ar

in
g 

sy
st

em
s,

 e
le

ct
ro

ni
c 

m
ai

lin
g 

or
 a

ny
 o

th
er

 m
ea

ns
 w

hi
ch

 m
ay

 a
llo

w
 a

cc
es

s 
to

 th
e 

Ar
tic

le
. T

he
 u

se
 o

f a
ll 

or
 a

ny
 p

ar
t o

f t
he

 A
rti

cl
e 

fo
r 

an
y 

C
om

m
er

ci
al

 U
se

 is
 n

ot
 p

er
m

itt
ed

. T
he

 c
re

at
io

n 
of

 d
er

iv
at

iv
e 

w
or

ks
 fr

om
 th

e 
Ar

tic
le

 is
 n

ot
 p

er
m

itt
ed

. T
he

 p
ro

du
ct

io
n 

of
 r

ep
rin

ts
 fo

r 
pe

rs
on

al
 o

r 
co

m
m

er
ci

al
 u

se
 is

 n
ot

 p
er

m
itt

ed
. I

t i
s 

no
t p

er
m

itt
ed

 to
 r

em
ov

e,
 

co
ve

r, 
 o

ve
rla

y,
 o

bs
cu

re
, 

bl
oc

k,
 o

r 
ch

an
ge

 a
ny

 c
op

yr
ig

ht
 n

ot
ic

es
 o

r 
te

rm
s 

of
 u

se
 w

hi
ch

 t
he

 P
ub

lis
he

r 
m

ay
 p

os
t 

on
 t

he
 A

rti
cl

e.
 I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
fra

m
e 

or
 u

se
 f

ra
m

in
g 

te
ch

ni
qu

es
 t

o 
en

cl
os

e 
an

y 
tra

de
m

ar
k,

 lo
go

, 
or

 o
th

er
 p

ro
pr

ie
ta

ry
 in

fo
rm

at
io

n 
of

 t
he

 P
ub

lis
he

r.



SaglieTTo  CardioVaSCUlar diSeaSe BUrdeN iN iTaly

236 MiNerVa Cardiology aNd aNgiology June 2021 

dardized rate of dalys lost: 77.969/100,000 age 
standardized) globally.

Discussion

despite CVd mortality has shown a decreas-
ing trend since 1990 (Figure 3), it is still one the 
main cause of death worldwide and in italy, ac-
counting for 31.80% and 34.81% of total deaths, 
respectively.15, 16 in particular, CVd is still the 
leading cause of death globally, while in italy 
during the last 10 years neoplasms have passed 
CVd as the leading cause of death (Figure 4 il-
lustrates the rankings of cause of mortality, both 
globally and in italy, for 2007 and 2017). in this 
regard, considering that cancer is expected to 
overtake CVd becoming the leading mortality 
cause globally for the 21st century, italy is prob-
ably ahead of time as concerns this trend inver-
sion, due to some peculiar features, in particular 
older mean age, environmental characteristics, 
Mediterranean diet and healthier lifestyle.17, 18

Focusing on incidence and prevalence, the 
crude impact of CVd is more evident in italy, 
with a nearly threefold incidence and twofold 
prevalence compared to the global estimates. 
age-standardized data, which correct the bias 
induced by the older population in italy (where 

1.326% (age-standardized rate of dalys lost: 
126.755/100,000) of the total amount in italy, 
while settling at 0.662% globally (age-stan-
dardized rate of dalys lost: 209.419/100,000). 
among valvular heart disease, dalys lost due 
to non-rheumatic etiology are 0.426% (age-stan-
dardized rate of dalys lost: 44.885/100,000) 
in italy, as compared to a global estimate of 
0.101% (age-standardized rate of dalys lost: 
32.736/100,000), while dalys lost due to rheu-
matic etiology are 0.211% (age-standardized rate 
of dalys lost: 25.976/100,000 age standard-
ized) of total dalys in italy, with a global esti-
mate settled at 0.376% (age-standardized rate of 
dalys lost: 118.724/100,000).

Cardiomyopathies and myocarditis, infec-
tive endocarditis and congenital heart dis-
ease contribute, respectively, for 0.641%, 
0.151% and 0.146% (age-standardized rate of 
dalys lost: 76.778/100,000, 20.043/100,000, 
83.332/100,000) of total dalys lost in italy, 
and for 0.410%, 0.089% and 0.891% (age-stan-
dardized rate of dalys lost: 130.296/100,000, 
29.045/100,000, 330.047/100,000) globally.
Finally, atrial fibrillation/flutter burden on to-

tal dalys in italy is 0.918% (age-standardized 
rate of dalys lost: 90.440/100,000 age stan-
dardized), as compared to 0.238% (age-stan-

Figure 3.—CVd mortal-
ity rate from 1990 (graph 
obtained using Viz Hub).14
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difficult  access  to  healthcare  facilities  in  low- 
and middle-income countries. in addition, also 
environmental factors, Mediterranean diet and 
a healthier italian lifestyle may partly explain 
this finding.20, 21 Morbidity data show a similar 
trend, with nearly threefold rate of dalys lost 
per 100,000 individuals globally, as compared to 
italy. if we compare italian data with some peer-
countries (major european countries, the USa, 
Japan) some differences in cardiovascular dis-
ease burden can be seen, with the highest values 
found in the USa and Northern european coun-
tries, intermediate values in Mediterranean coun-
tries, and lower values in Japan (Supplementary 
Table iV).

ischemic heart disease is responsible for the 
main component of CVd burden both in italy 
and globally. italy shows a higher crude preva-
lence and incidence of ischemic heart disease, 
but age-standardized estimates of these quanti-
ties are similar, underlining the again the impor-
tance of the age-population structure when deal-

median age was 45.5 years in 2017, ranked 5th 
in the world; global median age was 30 years),19 
shows a similar prevalence, with a slightly 
higher incidence of CVd in italy, indicating 
that older population age is the most poignant 
confounder when comparing crude CVd epi-
demiological measures, being strongly corre-
lated with CVd and CVd risk factors, such as 
hypertension. Comparing italian data with some 
peer-countries (major european countries, the 
USa, Japan) some differences in prevalence can 
be seen, with the highest values in the USa, fol-
lowed by Northern european countries, interme-
diate values in Mediterranean countries (italy, 
Spain), and lower values in Japan, which may 
be explained by several factors, such race, life-
style and dietary factors (Supplementary digital 
Material 3: Supplementary Table iV). What is 
noteworthy is the fact that age-standardized mor-
tality rate from CVd is twofold higher globally, 
suggesting high-quality standard of care of ital-
ian National Health System (NHS) and a more 

Figure 4.—2007 and 2017 ranks for age-standardized mortality rate in italy and globally (graph obtained using Viz Hub).14

Global
Both sexes, age-standardized, deaths per 100,000

2007 rank 2017 rank
Communicable, maternal, 
neonatal, and nutritional 
diseases
Non-communicable diseases
Injuries

1 Cardiovascular diseases
2 Neoplasms
3 Respiratory infections and TB
4 Chronic respiratory
5 Neurological disorders
6 Maternal and neonatal
7 Enteric infections
8 Digestive diseases
9 Diabetes and CKD
10 HIV/AIDS and STIs
11 Unintentional inj
12 Transport injuries
13 Self-harm and violence
14 Other non-communicable

1 Cardiovascular diseases
2 Neoplasms
3 Chronic respiratory 
4 Respiratory infections and TB
5 Neurological disorders
6 Diabetes and CKD
7 Digestive diseases
8 Maternal and neonatal
9 Enteric infections
10 Unintentional inj 
11 Self-harm and violence 
12 Transport injuries 
13 Other non-communicable
14 HIV/AIDS and STIs

Italy
Both sexes, age-standardized, deaths per 100,000

2007 rank 2017 rank
Communicable, maternal, 
neonatal, and nutritional 
diseases
Non-communicable diseases
Injuries

1 Cardiovascular diseases
2 Neoplasms
3 Neurological disorders
4 Diabetes and CKD 
5 Digestive diseases
6 Chronic respiratory
7 Transport injuries 
8 Unintentional inj 
9 Other non-communicable
10 Respiratory infections and TB
11 Self-harm and violence
12 Maternal and neonatal
13 Other infectious
14 Substance use

1 Neoplasms
2 Cardiovascular diseases
3 Neurological disorders
4 Diabetes and CKD 
5 Digestive diseases
6 Chronic respiratory
7 Unintentional inj 
8 Respiratory infections and TB
9 Other non-communicable
10 Transport injuries 
11 Self-harm and violence
12 Maternal and neonatal
13 Substance use
14 Other infectious
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also led to better treatment, which could explain 
the divergence of age-standardized mortality rate 
and rate of dalys lost between italy and the 
world, resulting in a more favorable prognosis in 
italy.27

Atrial fibrillation/flutter  is characterized by a 
higher crude incidence and prevalence in italy 
compared to worldwide data, most likely due 
to an older population and the superimposition 
of other risk factors for atrial arrhythmias in 
the elderly, even though non-Caucasian ethnic-
ity seems to be associated with greater risk.28 in 
support of this claim, age-standardized preva-
lence and incidence do not differ too much (they 
are slightly higher in italy), thus highlighting 
the key role played by age-population structure 
in this context, with literature data reporting an 
atrial fibrillation/flutter prevalence ranging from 
3% in 65-69 years old to 16.1% in >85 years old 
age groups, and mortality increasing steeply with 
age, being above 1% among people aged 85 or 
more.29, 30 Concerning mortality and morbidity, 
the  percentual  impact  of  atrial  fibrillation/flut-
ter on total deaths and dalys lost is more than 
three-fold higher in italy as compared to world-
wide estimate, with similar age-standardized es-
timates, suggesting that in a western country the 
percentual impact of atrial arrhythmias on over-
all mortality and morbidity may be higher than 
in a non-western country. Moreover, comparing 
italy with other similar countries, disease burden 
is comparable, with the only exception of Japan 
(Supplementary digital Material 4: Supplemen-
tary Table Vi).

Cardiomyopathies and myocarditis have a 
similar incidence in italy and worldwide, with 
higher prevalence in italy, probably due to the 
older population and to easier access to diag-
nostic tools.31, 32 it should be remembered that 
cardiomyopathy etiology and prognosis are 
heterogeneous, since various phenotypes may 
underlie genetic, environmental and individual 
factors.33, 34 Concerning mortality and morbidity, 
higher age-standardized mortality rate and rate of 
dalys lost are seen worldwide, again support-
ing the claim that italian NHS has high-quality 
standards in terms of therapeutic achievements.

infective endocarditis is quite uncommon 
between the investigated diseases and has a 

ing with epidemiological data. if we consider 
mortality and morbidity data, age-standardized 
estimates of ischemic heart disease mortality 
rate and rate of dalys lost due to this condi-
tion are one third of the corresponding global es-
timates, thus highlighting the importance of the 
high-quality treatment provided by italian NHS 
and possibly suggesting a lower age at diagno-
sis worldwide as compared to italy.22, 23 Since 
ischemic heart disease and cerebrovascular dis-
eases share a comparable pathophysiological 
background, stroke data are similar to ischemic 
heart disease data, with the only difference that 
age-standardized prevalence seems to be lower 
in italy as compared to the global estimate, most 
likely due to more premature cerebrovascular 
events, especially in low- and middle-income 
countries.24

Hypertension and hypertensive heart disease 
are strictly related to age, as crude prevalence es-
timate indicates that they are more common in 
italy with respect to the rest of the world. it is im-
portant to notice that age-standardized data show 
greater mortality rate worldwide, but a higher 
morbidity burden in italy, hinting that an early 
diagnosis and treatment slow the progression of 
the disease, ultimately leading to lower mortal-
ity, at the cost of higher dalys lost.25

regarding valvular heart disease, as expected, 
italy shows higher incidence, prevalence, mor-
tality and dalys lost for non-rheumatic valvular 
heart disease compared to the world, which, on 
the other hand, presents with higher incidence, 
prevalence, mortality and dalys lost for rheu-
matic valvular heart disease. This divergency is 
mainly due to the different pathophysiology of 
these diseases, since the lack of antibiotics avail-
ability in some of the non-western countries im-
plies an increased burden of rheumatic heart dis-
ease, while older age and the consequent higher 
prevalence of cardiovascular risk factors in italy 
pave the way for the development of non-rheu-
matic valvular heart disease.6, 26

epidemiological data regarding the preva-
lence of congenital heart disease in italy and 
worldwide are similar, while a lower incidence 
can be seen in italy as compared to global esti-
mate, probably due to an easier access to prena-
tal diagnosis. The diffusion of prenatal diagnosis 
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bolic risks or clusters of risks for 195 countries and territories, 
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disease Study 2017. lancet 2018;392:1923–94. 
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abate d, abate KH, et al.; gBd 2017 Population and Fer-
tility Collaborators. Population and fertility by age and sex 
for 195 countries and territories, 1950-2017: a systematic 
analysis for the global Burden of disease Study 2017. lancet 
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years  of  life  lost,  and  all-cause  and  cause-specific  mortal-
ity for 250 causes of death: reference and alternative sce-
narios for 2016-40 for 195 countries and territories. lancet 
2018;392:2052–90. 
11. lozano r, Fullman N, abate d, abay SM, abbafati C, 
abbasi N, et al.; gBd 2017 Sdg Collaborators. Measuring 
progress from 1990 to 2017 and projecting attainment to 2030 
of the health-related Sustainable development goals for 195 
countries and territories: a systematic analysis for the global 
Burden of disease Study 2017. lancet 2018;392:2091–138. 
12. Flaxman ad, Vos T, Murray CJ. an integrative Metare-
gression Framework for descriptive epidemiology. Univer-
sity of Washington Press; 2015.
13. institute for Health Metrics and evaluation, University 
of Washington. gBd results Tool; 2019 [internet]. available 
from: https://gbd2017.healthdata.org/gbd-search [cited 2021, 
May 5].
14. institute for Health Metrics and evaluation, University 
of Washington. epi Vsualization | Viz Hub; 2019 [internet]. 
available from: https://vizhub.healthdata.org/epi/ [cited 2021, 
May 5].
15. Murphy Sl, Xu J, Kochanek Kd, Curtin SC, arias e. 
Deaths: final Data for 2015. Natl Vital Stat Rep 2017;66:1–75.
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Maruthappu M, Shalhoub J. Trends in mortality from isch-
emic heart disease and cerebrovascular disease in europe: 
1980 to 2009. Circulation 2016;133:1916–26. 
17. Mensah ga, Wei gS, Sorlie Pd, Fine lJ, rosenberg y, 

similar crude incidence in italy and globally, 
while age-standardized incidence globally is 
about four times higher than in italy. Crude 
prevalence in italy is about four times higher 
than the global one, while age-standardized 
prevalence is nearly twofold. These data may 
be explained by different factors, such as the 
higher prevalence of predisposing conditions 
like older age in developed countries like italy 
(which is associated to native valve degenera-
tive disease), while strong risk factors for in-
fective endocarditis in developing countries are 
rheumatic heart disease and lower standards 
of prophylaxis during dental procedures.35, 36 
age-standardized mortality and morbidity data 
regarding infective endocarditis are higher 
worldwide: this observation may be explained 
by the fact that infective endocarditis is an in-
sidious disease, whose etiologic agent is often 
nonidentified, particularly in developing coun-
tries (where also access to surgery is more dif-
ficult), thus hampering proper pharmacological 
and non-pharmacological therapy.37

Conclusions

This latest update on the epidemiology of CVd 
within italy and the world summarizes the burden 
of major cardiovascular conditions, described 
through prevalence, incidence, mortality and 
morbidity data. despite the decreasing trend of 
CVd mortality seen both in italy and worldwide, 
the burden of CVd, especially ischemic heart 
disease, is still an important cause of mortality 
and morbidity. Moreover, the impact of increas-
ing life-expectancy is a key determinant of CVd 
epidemiology in italy, if compared to worldwide 
data, since older age is one of the major risk fac-
tors for CVd.
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