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ABSTRACT

Introduction: Atherosclerotic cardiovascular
disease (ASCVD) is the leading cause of mor-
tality in Italy, accounting for 22% of total
deaths. Lowering low-density lipoprotein
cholesterol (LDL-C) levels reduces the risk of
cardiovascular (CV) events; thus, lipid-lowering

therapy (LLT) is the first-line treatment for
patients with ASCVD and hypercholestero-
laemia. However, many patients with ASCVD
fail to reach LDL-C treatment thresholds, leav-
ing them at greater risk of CV events. Inpatient
care accounts for 51% of total expenditure on
cardiovascular disease in the European Union,
but healthcare resource utilization (HCRU) data
for ASCVD in Italy is limited.
Methods: The study analysed healthcare claims
data for 17,881 patients with acute coronary
syndrome, ischemic stroke or peripheral artery
disease from the Umbria 2 and Marche regions
of Italy. LLT treatment patterns and CV event
rates were collected and HCRU estimated in the
year before and after the index event.
Results: High-intensity LLTs were prescribed to
44.3% of patients and 49.6% received moder-
ate-/low-intensity LLTs during the 6 months
after the index event. The first year CV event
rate was 18.0/100 patient-years for patients
receiving high-intensity LLTs and 17.2/100
patient-years for those on moderate-/low-in-
tensity LLTs. Higher costs were associated with
patients untreated with LLT 6 months post-in-
dex event (€8323) than patients prescribed
high-intensity (€6278) or moderate-/low-inten-
sity LLTs (€6270). Hospitalization accounted for
most of the total costs.
Conclusions: This study found that CV events
in secondary prevention Italian patients are
associated with substantial HCRU and costs.
More intensive LDL-C lowering can prevent CV
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events, easing the financial burden on the
healthcare system.

Keywords: Atherosclerosis; Cardiovascular;
Cholesterol; Economic; Hospitalization;
Ischemic; Myocardial; Statin

Key Summary Points

Many patients with ASCVD do not reach
LDL-C treatment thresholds
recommended by ESC/EAS guidelines,
increasing their risk of future CV events
and hospitalization, and placing a high
economic burden on healthcare systems.

This study analysed health resources
utilization, LLT treatment patterns and
CV event rates of patients with ASCVD in
the Umbria 2 and Marche regions of Italy
and may support payors and/or
policymakers to make informed decisions
on the availability and accessibility of
treatment options for high-risk patients
with ASCVD.

Rates of hospitalization for CV events in
patients with ASCVD are high and
associated with significant costs.
Intensification of LLT and the lowering of
LDL-C levels may help prevent
subsequent CV events and thus ease the
economic burden on the Italian
healthcare system.

INTRODUCTION

Atherosclerosis, the leading cause of cardiovas-
cular disease (CVD), is a serious health problem
that can remain asymptomatic for many years
and is associated with a poor prognosis and a
reduction of life expectancy [1]. Atherosclerotic
cardiovascular disease (ASCVD) is the leading
cause of mortality in Italy, with acute coronary
syndrome (ACS) and ischemic stroke (IS)
responsible for approximately 136,353 deaths

annually, accounting for 22% of total deaths
[2]. Patients with a history of myocardial
infarction (MI), IS or peripheral artery disease
(PAD) are at very high risk for a subsequent
cardiovascular (CV) event, which is often more
severe than the initial event, further increasing
morbidity and mortality [3, 4]. Among survivors
of ASCVD, 10% will experience another car-
diovascular event within 1 year [5, 6] and 20%
will experience another event within 4 years [7].

Low-density lipoprotein cholesterol (LDL-C)
is a casual risk factor for ASCVD, and reductions
in LDL-C are associated with a proportional
reduction of the risk of cardiovascular events
[8]. Thus, lipid-lowering therapy (LLT) plays a
key role in secondary prevention in patients
with ASCVD. Statin therapy is the first-line
treatment for lowering LDL-C; however, many
patients at very high risk of CV events do not
meet the treatment goals set out in the current
2019 European Society of Cardiology (ESC)/
European Atherosclerosis Society (EAS) guideli-
nes for managing dyslipidemia (55 mg/dL
(1.4 mmol/L) and at least a 50% reduction in
LDL-C level from baseline) on statins alone [9].
The 2019 ESC/EAS guidelines recommend
intensification of LLTs by adding ezetimibe or
PCSK9 inhibitors in individuals who do not
achieve their LDL-C goal on statin alone [10].

ACS, IS and severe cases of ASCVD such as
unstable angina and transient ischemic attacks
generally require hospitalization and are asso-
ciated with substantial healthcare resource uti-
lization (HCRU); inpatient care accounts for
51% of total expenditure on CVD in the Euro-
pean Union, amounting to €56 billion annually
[7]. While inpatient care costs for Italy is esti-
mated to be €7 billion annually [7], information
on the HCRU associated with treatment of
patients with ASCVD with LLTs in Italy is
limited.

The aim of this study is to describe the
ASCVD secondary prevention population in
Italy, in terms of LLT treatment in the 6 months
after the first cardiovascular hospitalization, CV
event rate and cost of HCRU.
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METHODS

Data Sources

This study was based on the health information
systems (HIS) data of the Marche region and
Umbria Local Health Unit 2 (Umbria 2) of Italy
(1.8 million inhabitants in the two regions). HIS
routinely collects information on hospitaliza-
tions, drug prescriptions, outpatients care and
laboratory tests for each patient registered in
the Regional Health Care Assistance Registries
(approximately 97% of residents). Each patient
was identified in the HIS by an anonymous code
that permitted deterministic linkage between
the databases.

Under the rules of the Italian Drugs Agency
(http://www.agenziafarmaco.gov.it/sites/
default/files/det_20marzo2008.pdf), retrospec-
tive studies using administrative databases do
not require ethics committee protocol approval.

Study Population

This retrospective cohort study included all
patients aged 18–80 years with one or more
hospitalizations for either ACS, IS/transient
ischemic attack and/or PAD, discharged
between 2009 and 2012 (for Marche region) or
between 2011 and 2014 (for LHU Umbria 2),
with at least two prescriptions of LLT (statins
and/or ezetimibe) between 365 days before and/
or in the 180 days after the first hospitalization
for a CV event (index event). Patients were
classified as either ACS, IS or PAD considering
the first event to occur in the enrolment period.

The LLT treatment pattern for each patient
was identified on the basis of the last drug pre-
scription registered within the 6 months after
the index event. LLT was classified on the basis
of the 2013 American College of Cardiology and
the American Heart Association guidelines for
cholesterol treatment as follows (Table A, Sup-
plemental Appendix) [11, 12]:

• High-intensity LLT: atorvastatin (40–80 mg)
or rosuvastatin (20–40 mg), with or without
ezetimibe

• Low- and moderate-intensity LLT: other
statin regimens with or without ezetimibe
monotherapy

• Untreated with LLT 6 months post-index
event: patients not receiving any LLT in the
6 months after the index event

For Umbria 2, the last LDL-C measurement
available within 1 year after the index event was
collected and used to determine a patient’s LDL-
C level. LDL-C levels were not available from
the Marche region. Three subgroups were
defined: \ 70 mg/dL (\ 1.8 mmol/L),
70–100 mg/dL (1.8–2.6 mmol/L) and[ 100 mg/
dL ([2.6 mmol/L) [10, 13].

Outcome and Healthcare Costs

Cardiovascular event rates at 1 year and 2 years
were evaluated. CV event rates at 1-year and
2-year time periods were calculated on the basis
of the occurrence of hospitalizations for subse-
quent CV events (ACS, IS, PAD, as identified
using diagnosis-related groups [Table B, Sup-
plemental Appendix]). Two-year CV event rates
were calculated considering 730 days of follow-
up and included patients who experienced a CV
event in the first year of follow-up. Follow-up
started on the day following the index event
and ended at the first subsequent CV event or
death. Patients were censored either at loss to
follow-up, death or end of follow-up, whichever
occurred first. HCRU were estimated for all
enrolled patients and included hospitalizations,
outpatient care and pharmaceutical prescrip-
tions registered in the year before (baseline) and
1 year after the index event for all causes and for
CV-related causes respectively. Costs were cal-
culated using Italian National Health Service
reimbursement tariffs; the results are expressed
as the yearly average healthcare costs per
patient [14].

Statistical Analyses

Descriptive analyses were undertaken. Categor-
ical data were summarized using numbers and
percentages, continuous data as mean and
standard deviation (SD). The crude association
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between LLTs and LDL-C levels was tested using
analysis of variance (ANOVA) test. All analyses
were performed using SAS statistical package,
version 9.4 (SAS Institute Inc., Cary, NC, USA).

RESULTS

Patient Demographics and LLT Use

A total of 17,881 patients with a history of ACS
(56.3%), IS (22.7%) or PAD (21.0%) were inclu-
ded; 71.5% were men and the mean age (SD)
was 67 (± 9.8) years (Table 1).

Of the 1.8 million inhabitants of the Marche
and Umbria 2 regions, the 17,881 patients
identified here with history of ACS, MI or PAD
represent a prevalence rate of 157.9 patients per
10,000 inhabitants. The prevalence rate for ACS
was 76.7 patients per 10,000, 41.9 patients per
10,000 for IS and 39.4 per 10,000 for PAD.
Overall, 44.3% of patients received high-inten-
sity LLT (among them, 7893 patients (99.6%)
were prescribed atorvastatin 40–80 mg or rosu-
vastatin 20–40 mg, 29 patients (0.4%) received
combination treatment with ezetimibe), 49.6%
received low- or moderate-intensity LLT (74
patients (0.8%) received ezetimibe monother-
apy, 689 (7.8%) received fixed combination
simvastatin/ezetimibe, while 8100 (91.4%)
received other statin regimens), and 6.1% (a
total of 1096 patients) were treated prior to the
event and untreated with LLT during the first
6 months after the index event. The use of LLT
was statistically significantly different between
the three index event groups: high-intensity
LLT treated patients were 60.9% for ACS, 29.7%
for PAD and 16.5% for IS (p\0.0001) (Table 1).
Patients of the high-intensity LLT group were
more likely to have other forms of ischemic
heart disease compared with patients in the
moderate-/low-intensity LLT and untreated
with LLT 6 months post-index groups (63.5%
compared with 43.6% and 37.0%, respectively)
and more likely to have had previous coronary
angioplasty (59.1% compared with 11.8% and
25.7%, respectively). Patients in the high-in-
tensity LLT group were also more likely to be
prescribed anti-thrombotic medications
(89.1%) compared with moderate-/low-

intensity LLT group (84.7%) and untreated with
LLT 6 months post-index group (55.8%).

LDL-C Levels

A descriptive analysis of achieved LDL-C levels
was performed in a subset of Umbria 2 patients
with at least one LDL-C measurement available
within 1 year from the index event (n = 811
[4.5% of the total study population]). Overall,
60.5% of patients failed to achieve an LDL-C
level\70 mg/dL (\1.8 mmol/L) as recom-
mended by the 2016 ESC/EAS guidelines that
were in effect at the time of the study [13]: the
proportion was significantly lower for high-in-
tensity LLT treated patients (51.3%) compared
with moderate-/low-intensity LLT and
untreated with LLT 6 months post-index event
(70.6% and 73.1%, respectively) (Table 2).

CV Event Rate

During the first year, CV event rate was esti-
mated at 18.1 per 100 patient-years (PY) in
patients untreated with LLT 6 months post-in-
dex event, 17.2 per 100 PY in patients receiving
moderate-/low-intensity LLTs and 18.0 per
100 PY for those receiving high-intensity LLTs.
The event rates were higher for patients with
PAD (26.8, 28.8 and 27.8 per 100 PY, respec-
tively), followed by ACS (16.4, 14.3 and 16.0 per
100 PY, respectively) and IS (12.9, 12.6 and 20.4
per 100 PY, respectively) (Fig. 1). The overall
2-year CV event rate was 12.5 per 100 PY for
patients untreated with LLT 6 months post-in-
dex event, 11.8 per 100 PY for patients receiving
moderate-/low-intensity LLT and 11.7 per
100 PY for those receiving high-intensity LLT
(Fig. 1).

Health Resource Use

Overall, HCRU cost was estimated at
€229.3 million: €114.8 million related to the
index event and €114.5 million related to hos-
pitalizations, drugs and specialist visits in the
year after the index event. For patients treated
with high-intensity LLTs the cost per patient per
year was €13,678 (54.1% index event, 45.9% in
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Table 1 Patient demographics

Characteristics Total
(n = 17,881)

Treatment post-index event

Untreated with LLT 6 months
post-index event (n = 1096)

Moderate-/low-
intensity LLT
(n = 8863)

High-intensity
LLT (n = 7922)

Age years, mean (SD) 67.1 (9.8) 70.9 (8.3) 68.5 (9.1) 65.0 (10.3)

Male, n (%) 12,780 (71.5) 705 (64.3) 6069 (68.5) 6006 (75.8)

Comorbidities, pre-index, n (%)

ACS 10,063 (56.3) 356 (32.5) 3574 (40.3) 6133 (77.4)

IS 4053 (22.7) 395 (36.0) 2989 (33.7) 669 (8.4)

PAD 3765 (21.1) 345 (31.5) 2300 (26.0) 1120 (14.1)

Diabetes 4368 (24.4) 372 (33.9) 2154 (24.3) 1842 (23.3)

Lipid metabolism

disturbances

5872 (32.8) 164 (15.0) 2525 (28.5) 3183 (40.2)

Obesity 987 (5.5) 37 (3.4) 352 (4.0) 598 (7.5)

Hypertension 9014 (50.4) 481 (43.9) 4453 (50.2) 4080 (51.5)

Previous myocardial

infarction

7877 (44.1) 253 (23.1) 2407 (27.2) 5217 (65.9)

Other forms of

ischemic heart

disease

9298 (52.0) 405 (37.0) 3865 (43.6) 5028 (63.5)

Heart failure 2686 (15.0) 253 (23.1) 1259 (14.2) 1174 (14.8)

Cerebrovascular

disease

4469 (25.0) 415 (37.9) 2968 (33.5) 1086 (13.7)

Chronic renal

disease

1476 (8.3) 209 (19.1) 746 (8.4) 521 (6.6)

Previous coronary

artery bypass graft

2636 (14.7) 95 (8.7) 1075 (12.1) 1466 (18.5)

Previous coronary

angioplasty

7085 (39.6) 129 (11.8) 2278 (25.7) 4678 (59.1)

Cerebral

revascularization

procedures

1260 (7.0) 73 (6.7) 860 (9.7) 327 (4.1)

Antihypertensive

medications at

index

3957 (22.1) 226 (20.6) 2114 (23.9) 1617 (20.4)
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the year following the index event), while
patients treated with moderate-/low-intensity
LLTs had a cost per year of €11,943 (47.5%
index event, 52.5% in the year following the
index event). Patients who did not receive
treatment had a cost per year of €13,697; the
cost incurred in the year following the index
event represented a higher proportion of the
total cost (60.7%) than in high-intensity LLT
patients, attributed to greater hospitalization
and outpatient care costs.

Baseline annual cost per patient was €6819
for patients untreated with LLT 6 months post-
index event, €3349 for patients receiving mod-
erate-/low-intensity LLTs and €2357 for patients
receiving high-intensity LLTs. The economic

impact due to the event could be estimated at
€6273, €6278 and €8323 per patient in the first
year for patients who received moderate-/low-
intensity, high-intensity LLT and for those
untreated with LLT 6 months post-index event,
respectively. For patients with ACS and PAD
treated with high-intensity LLT, baseline costs
were lower (€2075 and €3285) than for those
treated with moderate-/low-intensity LLT
(€2885 and €4424). Conversely, for patients
with IS the costs were higher for those receiving
high-intensity LLT (€3385) than those receiving
moderate-/low-intensity LLT (€3078) (Fig. 2). In
patients with ACS treated with high-intensity
LLTs, costs increased from baseline to 1-year
post-index event by 362% and in those treated

Table 1 continued

Characteristics Total
(n = 17,881)

Treatment post-index event

Untreated with LLT 6 months
post-index event (n = 1096)

Moderate-/low-
intensity LLT
(n = 8863)

High-intensity
LLT (n = 7922)

Anti-diabetic

medications at

index

639 (3.6) 54 (4.9) 390 (4.4) 195 (2.5)

Anti-thrombotic

medications at

index

15,179 (84.9) 612 (55.8) 7508 (84.7) 7059 (89.1)

LDL-C and HDL-C measurements at index event were not available
ACS acute coronary syndrome, HDL-C high-density lipoprotein cholesterol, IS ischemic stroke/transient ischemic attack,
LDL-C low-density lipoprotein cholesterol, LLT lipid-lowering therapy, PAD peripheral artery disease, SD standard
deviation

Table 2 Distribution of LDL-C levels by LLT (Umbria 2 patients)

LLTs Patients < 70 mg/dL
(< 1.8 mmol/L)

70–100 mg/dL
(1.8–2.6 mmol/L)

> 100 mg/dL
(> 2.6 mmol/L)

High-intensity 433 211 (48.7%) 160 (37.0%) 62 (14.3%)

Moderate-/low-intensity 296 87 (29.4%) 122 (41.2%) 87 (29.4%)

Untreated with LLT 6 months

post-index event

82 22 (26.8%) 23 (28.0%) 37 (45.1%)

Total 811 320 (39.5%) 305 (37.6%) 186 (22.9%)

LDL-C low-density lipoprotein cholesterol, LLT lipid-lowering therapy
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with moderate-/low-intensity LLT by 136%, but
in patients with ACS untreated with LLT
6 months post-index event costs remained
similar, with a slight decrease of 3.5%. This
trend was less pronounced in patients with IS,
with an 83.2% increase in costs observed for
those treated with high-intensity LLT, a 40.1%
increase in those treated with moderate-/low-
intensity LLT and a decrease of 3.9% in patients
with IS untreated with LLT 6 months post-index
event. In patients with PAD, increases in costs
were observed in all three groups; 108% in high-
intensity, 66.1% in moderate-/low-intensity
and 19.6% in untreated with LLT 6 months
post-index event (Fig. 2). Similar trends were
observed for CV-related costs, with costs in the
year following the index event for patients with
ACS treated with high-intensity LLTs increasing
by 361%, in those treated with moderate-/low-
intensity LLT by 228%, and in patients
untreated with LLT 6 months post-index event
by 70.5%. In patients with IS an 87.9% increase
in costs observed for those treated with high-
intensity LLT, a 47.1% increase in those treated
with moderate-/low-intensity LLT and a
decrease of 9.6% in untreated patients with IS.
For PAD, costs for those treated with high-in-
tensity LLTs, moderate-/low-intensity LLT or for
patients untreated with LLT 6 months post-in-
dex event increased by 151%, 91.5% and 21.7%,
respectively (Fig. 3).

Most of the total and CV related costs were
related to hospitalizations, followed by phar-
maceutical prescriptions and outpatient care.
Both overall and CV-related costs increased in
all patients in the first year after the index
event. This was due to the cost of hospitaliza-
tion for the index event and the high number of
rehospitalizations within 1 year. Hospitaliza-
tion accounted for a greater proportion of CV-
related costs accrued for patients with PAD at
baseline (54.3%) and in the first year after the
index event (71.0%) than for patients with ACS
(45.0% at baseline, 69.6% in the first year after
the index event) and patients with IS (51.3% at
baseline, 60.0% in the first year after the index
event) (Fig. 4).

DISCUSSION

In the present study carried out on a large
population sample including 17,881 patients
with ASCVD, we describe the treatment with
LLT in the 6 months after the first CV hospi-
talization, estimate 1-year and 2-year CV event
rate and annual costs of healthcare.

Overall, 44.3% of patients received high-in-
tensity LLT, 49.6% received low- and moderate-
intensity LLT, and 6.1% were untreated with
LLT in the 6 months after the index event.
These data are consistent with the literature:
several studies have highlighted that a sub-
stantial proportion of patients at high risk for

Fig. 1 CV event rate
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CV events, including patients with established
CVD, receive suboptimal or no LLT [15–19]. The
findings were also comparable to that of

EUROASPIRE V, which found 50% of 7824
patients with coronary heart disease across 27
countries were receiving high-intensity LLT,

Fig. 2 Baseline, index event and 1-year post-index costs by index
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with 34% receiving low- and moderate-inten-
sity LLT; EUROASPIRE V also noted 16% of
patients were untreated with LLT at time of
interview, 6–24 months post-index event [20].

In our study, the rate of rehospitalization
during the first year after the index CV event
remains very high. This compares to an Italian
retrospective observational study of three

Fig. 3 Baseline, index event and 1-year post-index CV-related costs by index event
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health units that found rehospitalization rate
among patients at very high risk for CV events
in the first year post-index was 38.2% [21].

Overall, patients with PAD had the highest
CV event rate, followed by ACS and IS. By
treatment, the highest CV event rate was
reported in patients receiving high-intensity

LLT; however, these patients also had more
comorbidities, such as previous coronary
angioplasty and other forms of ischemic heart
disease and were more likely to be receiving
anti-thrombotic medication at the time of the
index event. These comorbidities may have
contributed to their higher risk of CV events.

Fig. 4 Distribution of total and CV-related costs by HCR
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Additionally, the higher costs associated with
the index event for these patients (Fig. 2) indi-
cate that these patients used more resources or
more costly resources, which may be an indi-
cation that these patients were of worse clinical
condition than patients on the moderate-/low-
intensity LLT and untreated with LLT 6 months
post-index groups.

Few existing studies have focused on the cost
of CVD-related events over the first year for
patients with hyperlipidemia or have examined
the long-term costs associated with CVD-related
events and stratified by specific event types. We
found that patients with PAD had the highest
annual cost, at €14,647, followed by ACS at
€14,005, while the cost for patients with IS was
substantially lower at €8178. These results are
complementary to a study by Lucioni et al. [22]
that assessed the clinical characteristics of
patients in Italy in a community setting and
reported on the clinical outcomes and the cor-
responding related costs of patients admitted
for CV events. Lucioni et al. reported the annual
cost for patients with ACS to be €14,871, with
hospitalization accounting for 86.3% of the
costs, although the report indicated that only
short term (1-year) follow-up was considered to
evaluate costs and no LDL-C data were provided
because of the lack of linkage between databases
and laboratory data. In addition, Marone et al.
[23] and Fattore et al. [24] analysed costs con-
sidering a longer-term follow-up but both
analyses focused only on a single specific
patient cohort: patients with PAD and diabetes
and patients with stroke, respectively. The cost
for patients with PAD and stroke for the index
event and 1 year following was €11,747, with
costs relating to drugs accounting for €628,
compared with €1202 reported here, which may
reflect differences in the care of these two pop-
ulations [24]. Real-world CV-event data in
patients with PAD and diabetes and stroke are
also limited in Italy with data available only for
a 1-year follow-up [25].

In Italy, increased rates of morbidity and
mortality have been associated with CVD, with
the statistics indicating that the healthcare costs
attributable to CVD accounted for 11%
(€15.7 billion) of the total healthcare budget in

2015, with hospitalization identified as the
main driver of the costs [7].

Our findings confirm that hospitalization is
the major component of the total costs in
treating patients with CVD regardless of the
type of index CV event, accounting for 84.4% of
total costs and 88.4% of CV-related costs in the
first year after the index event. These data are
consistent with other reports from Italy: a 2016
consensus study by Italian clinicians, repre-
senting all the key medical societies relevant to
CVD management, showed that of the health-
care costs devoted to patients with ACS, 86.3%
was spent on hospitalization [22]. This is
reflected in the observation that the total
number of hospital discharges in Italy for
patients with ASCVD for 2017 was 439,887 [26].
Additionally, the leading cause of the hospital-
izations was ACS, accounting for 131,973 events
[26].

In keeping with the ESC/EAS guidelines,
statins are the standard of care for treatment of
hyperlipidemia in Italy. For patients at very
high risk of CV events, if the treatment goal of
\55 mg/dL (1.4 mmol/L) and at least 50%
reduction from baseline LDL-C level is not
achieved on maximally tolerated statins, eze-
timibe and PCSK9 inhibitors should be consid-
ered in addition to statin therapy [10]. In Italy,
according to AIFA ‘‘Nota 13’’, which defines
statin reimbursement according to the level of
CV risk, very high-risk patients are often treated
with statins alone, and the addition of ezetim-
ibe is considered only if the goal LDL-C levels
(i.e. 70 mg/dL [1.8 mmol/L]) have not been
achieved with the statin use [27]. The study
found that most patients failed to achieve the
target of LDL-C\ 70 mg/dL (1.8 mmol/L) as set
by ‘‘Nota 13’’. Among patients on high-intensity
LLT, 48.7% achieved the goal of LDL-
C\70 mg/dL (1.8 mmol/L) while a smaller
proportion of patients on low- and moderate-
intensity LLT (29.4%) achieved this target level.
That less than 50% of very-high risk patients
failed to achieve the ‘‘Nota 13’’ target of LDL-
C\70 mg/dL (1.8 mmol/L) represents a large
unmet need in optimal LDL-C management.
Importantly, with the current 2019 ESC/EAS
guidelines [10] target of\55 mg/dL (1.4 mmol/
L) with a 50% reduction in LDL-C from
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baseline, the proportion of patients in the
dataset who failed to achieve this more strin-
gent target will be higher still.

Limitations

The analyses were based on administrative data
sources which, by their very nature, were not
designed to be used for epidemiological
research, but only for accounting and billing.
Therefore, this dataset only includes data con-
sidered important for accounting purposes and
not necessarily includes data important for
research. For instance, LDL-C data were only
available for patients in the Umbria 2 region.
However, the dataset from the Umbria region
could be considered representative with respect
to LDL-C measurements as the data presented
here correlate well with results from other
studies conducted in Italy (Table D, supple-
mentary appendix). Additionally, to date, there
are no specific epidemiological registries for
measuring clinical outcomes and costs of
patients with CVD in Italy; thus, administrative
sources remain the best possible alternative for
tracking patients’ HCRU within the Italian
setting.

Secondly, the Marche and Umbria 2 regions
account for 3.1% of the total population of Italy
and so the results described here may not be
representative of event rates for the entire
country. However, the sample described in this
study displays a comparable number of patients
with ASCVD per 10,000 inhabitants as the rest
of Italy (157.9 compared with 166.9 patients per
10,000), with similar numbers of patients with
ACS (76.7 compared with 74.7 per 10,000), IS
(41.9 compared with 43.0 per 10,000) and PAD
(39.4 compared with 49.2 per 10,000) (Table D,
supplementary appendix).

A third limitation of the study is the diffi-
culty inherent in identifying patient-related
clinical variables. This means that some mis-
classification may persist which will be linked to
the severity of the disease and, more generally,
to the clinical history of the patients in the
analysis. However, the data gathering in these
two regions is unlikely to be different when
compared to the whole of Italy. Finally, another

limitation regards estimates of patient mortal-
ity: the analysis referred only to in-hospital
mortality, so it was impossible to identify
deaths occurring outside the hospital environ-
ment, which could lead to an underestimation
of patient mortality and event rates.

CONCLUSION

Rates of subsequent CV events in patients with
ACS, IS and PAD are high. The cost of these
events is substantial, both at the time of the
event and for the first year after the event. Less
than half of the patients at very high risk of CV
events are on high-intensity statin therapy,
resulting in more than 60% of these patients
failing to achieve their LDL-C targets as rec-
ommended by Italian guidelines. An even
higher proportion of patients would be consid-
ered uncontrolled according to the current ESC/
EAS guidelines. Intensification of LLT and low-
ering of LDL-C levels below the treatment goals
recommended by 2019 ESC/EAS guidelines will
help prevent subsequent CV events and will
ease the economic burden on the Italian
healthcare system.
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