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Abstract
Background: In multi-ethnic societies it has frequently and repeatedly been shown that some minority groups have higher rates of traditional Coronary Artery 
Disease (CAD) risk factors, different rates of treatment with revascularization procedures, and excess morbidity and mortality from CAD when compared to the white 
population. In the last two decades Italy is becoming a diverse society with more than 5 million of inhabitants from minority ethnic groups: for this reason, we decided 
to investigate whether ethnic differences in our metropolitan area are similar compared with the experience of Western European countries.

Methods and results: We performed a retrospective cohort study of 359 patients with Acute Coronary Syndromes (ACS) hospitalized at Intensive Cardiac Care Unit 
(ICCU), Heart Center of ASST Grande Ospedale Metropolitano Niguarda, Milan, Italy between 2014 and the end of 2016. 7% of these patients were South-Asian, 
Northern-African and Southern American. Despite the younger age of non-Italian patients, their comorbid conditions and traditional cardiovascular risk factors had 
similar rates. We did not observe any difference in terms of either intra-hospital or at follow-up mortality.

Conclusions: We believe that a better knowledge and understanding of epidemiological changes in Italian society could improve our clinical practice, in particular in 
order to better customize treatments and therapies.
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Introduction
In the Western world, acute coronary syndrome (ACS) is the 

most common cause of death [1]. According to the Global Burden of 
Disease Study (GBD), Ischemic Heart Disease (IHD) is ranked first 
among the leading causes of mortality for eight regions in the world 
[2]. The World Health Organization (WHO) estimated that coronary 
artery disease (CAD) will be the single largest cause of disease burden 
in many countries world-wide by the year 2020 [3]. Similarly, in Italy, 
heart disease remains the leading cause of death [4]: overall, it accounts 
for about 1 in 5 deaths with CAD being responsible for over 75.000 
deaths per year.

In the countries that have long tradition of existing multi-ethnic 
societies as Canada, US and UK it has frequently and repeatedly been 
shown that some minority groups have higher rates of traditional 
CAD risk factors, different rates of treatment with revascularization 
procedures, and excess morbidity and mortality from CAD when 
compared to the white population. Numerous investigations have been 
made into the causes of these disparities. Few studies from Canada, 
the United States, and Europe have highlighted the existence of ethnic 
differences in the incidence of Acute Myocardial Infarction (AMI) 
hospitalization, cardiac risk profile [5] and outcomes after AMI [6,7], 
Percutaneous Coronary Intervention (PCI), and coronary artery bypass 
graft [8].

The demographics of Italy are changing rapidly, and our country 
is becoming a diverse society with more than 5 million of the overall 

population from minority ethnic groups [9]: for this reason, we decided 
to highlight the increasing diversity of our patients affected by ACS.

Methods
Data were collected retrospectively in Milan, Italy between 2014 and 

2016 and were analyzed according to patient ethnicity: we performed 
a retrospective cohort study of 359 patients with ACS hospitalized at 
the ICCU of ASST Grande Ospedale Metropolitano Niguarda. This is 
a tertiary care center with 1173 beds and over 90.000 visits per year at 
Emergency Department. Primary exposure was ethnicity and race, and 
outcomes were intrahospital and 6 months mortality rates.

Informed consent was obtained from each patient and the study 
protocol conforms to the ethical guidelines of the 1975 Declaration 
of Helsinki as reflected in a priori approval by the institution’s human 
research committee.

Demographic, significant risk factors or past medical history, 
anthropometric, ACS stratum, treatment, length of hospitalization, 
outcome (alive, dead) and complications (such as bleeding) data were 
obtained from the medical records and subsequently entered into a 
centralized database with security password by trained coordinators. 
Standardized definitions for all patient-related variables and clinical 
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diagnoses were used [10,11]. Precise definition and quantification for 
risk factors, past medical history and ways of treatments were described 
in earlier publications [10,11].

We compared demographics, clinical and angiographic 
characteristics of recruited patients using patient ethnicity. The Shapiro-
Wilk test of normality was performed, and continuous variables showed 
a skewed distribution. Therefore, they were compared using the Mann-
Whitney test by ranks and the results were presented as median and 
25th and 75th percentile. Discrete variables were compared using the 
chi squared test and presented as absolute and relative frequencies per 
category. Analyses were performed using a commercially available 
statistical package STATA/SE 14 (StataCorp LP, College Station, TX).

Results
There were 359 patients affected by ACS from 2014 to 2016 

hospitalized at our ICCU: of these 333 (93%) were Italian; 26 (7%) 

were South-Asian, Northern-African and Southern American patients. 
Ethnic subgroups are shown in Figure 1 and patient characteristics 
are listed in Table 1. The distribution was as follows: 44.0% Northern 
Africans, 36% Southern Asiatics and 20% Southern Americans. Around 
71% of patients, Italians and not, were males. The mean age of Italian 
patients at presentation was 71 (62-81) years versus 57 (48-65) years 
with p < 0.001. Despite the younger age of non-Italian patients, their 
comorbid conditions and traditional cardiovascular risk factors had 
similar rates: a large proportion of individuals within the two groups 
and also within each ethnic group had more than two coronary risk 
factors including hypertension, diabetes mellitus and dyslipidaemia. In 
both groups there was a high rate of current smokers (26.1 vs 28.0 p = 
0.830). The rate of occurrence of a previous AMI was similar (30.2 vs 
24.0 p = 0.511). GRACE score was similar [151 (80-227) vs 163 (66-251) 
with p= 0.715], whereas CRUSADE score was higher in non-Italians [31 
(17-52) vs 18 (10-36) with p < 0.034]. We did not observe differences in 
recommended therapies at discharge: in particular as far as it concerns 

Northern Africa (44%) 
Southeast Asia (36%) 
Southern America (20%) 

Figure 1. Regions of origin of non-white foreign patients

Over all 
(359)

White Italians
 (333 pts)

Others
 (26 pts) p value

Age 70 (61-81) 71 (62-81) 57 (48-65) < 0.001
Males (%) 255 (71.0) 238 (71.3) 17 (68.0) 0.729
Diabetes mellitus (%) 113 (31.5) 106 (31.7) 7 (28.0) 0.698
Arterial hypertension (%) 232 (64.6) 221 (66.2) 11 (44.0) 0.025
Dyslipidemia (%) 185 (51.5) 175 (52.4) 10 (40.0) 0.232
Smoking (%) 94 (26.2) 87 (26.1) 7 (28.0) 0.830
Previous myocardial infarction (%) 107 (29.8) 101 (30.2) 6 (24.0) 0.511
Ejection fraction (%) 50 (40-55) 50 (40-55) 50 (40-55) 0854
Haemoglobin (g/dL) at presentation 13.5 (11.9-14.9) 13.5 (11.9-14.9) 13.5 (11.9-14.9) 0.393
Platelets at presentation, 109/L 220 (178-263) 220 (178-263) 215 (182-242) 0.726
Creatinine at presentation, mg/dl 0.92 (0.77-1.13) 0.92 (0.77-1.13) 0.92 (0.77-1.06) 0.478
STEMI 173 (48.2) 162 (48.5) 11 (44.0) 0.871
GRACE score 152 (78-230) 151 (80-227) 163 (66-251) 0.715
CRUSADE 30 (15-52) 31 (17-52) 18 (10-36) 0.034
PCI 282 (78.6) 265 (79.3) 17 (68.0) 0.378
Ticagrelor at discharge 96 (26.7) 90 (26.9) 6 (24.0) 0.912
Prasugrel at discharge 89 (24.8) 82 (24.5) 7 (28.0) 0.897
Statin at discharge 306 (85.2) 287 (85.9) 19 (76.0) 0.364
Betablocker at discharge 294 (81.9) 273 (81.7) 21 (84.0) 0.933
Ace inhibitor at discharge 225 (62.7) 208 (62.3) 17 (68.0) 0.826
In-hospital death 17 (4.74) 15 (4.5) 2 (8.0) 0.426
Death at follow up 35 (9.75) 33 (9.9) 2 (8.0) 0.760
Re-infarction at follow-up 25 (6.96) 24 (7.2) 1 (4.0) 0.531
Stroke at follow-up 4 (1.1) 4 (1.2) 0 0.528
Follow-up (months) 15 (11.22) 15 (11.22) 13 (4.20) 0.135

Table 1. Patient characteristics
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double antiplatelets therapy, ACE-inhibitors, beta-blockers and statins. 
We did not observe any difference in terms of either intra-hospital or at 
follow-up mortality.

Discussion
As far as we know this is the first Italian attempt to examine ethnic 

differences in risk of CAD in a small contemporary population affected 
by ACS.

The rate of occurrence of a previous AMI was similar in white 
Italian and non-white patients, even though foreigners were 
significantly younger: this could be explained by the same rate of 
comorbidities and cardiovascular risk factors, again despite the 
younger age of non-white patients.

We can probably explain the higher CRUSADE score in non-
Italians patients because of a slightly higher systemic arterial pressure 
at presentation.

There were not differences in recommended therapies at discharge 
and we did not observe a trend towards a higher mortality, either intra-
hospital or at follow-up.

The similar mortality trend in foreign and Italians patients 
included in our registry, even though the younger age of foreigners, are 
incompletely understood: the role of classical cardiovascular risk factors 
is clearly important despite the patterns of these risk factors varying by 
ethnic group; socioeconomic factors are most probably underestimated 
even though there was equal access to care between Italian and non-
Italian patients.

The main study limitation is the small cohort: this is the reason 
we could not generalize estimating equations to test for associations 
between ethnicity and race and outcomes, but still we could infer some 
interesting observations.

We are aware that this small cohort of patients represents a wide 
ethnic heterogeneity, encompassing wide variety of genotypes, cultures, 
diets, belief systems, educational attainment, socioeconomic status and 
risk factors. To cite just one significant difference apart from traditional 
cardiovascular risk factors, previous studies reported different 
presentations of ACS between British South Asians, as a whole, and 
white Europeans [12].

It is well known that ethnic subgroups are underrepresented in 
large randomized clinical trials: Plato trial [13], for example, included 
only 34 black subjects. A recent pilot cross-over study14 with these 34 
black patients examined the onset and degree of platelet inhibition in 
these subjects with stable coronary disease taking ticagrelor compared 
to those already taking clopidogrel. Ticagrelor provided greater platelet 
inhibition than clopidogrel.

Some of the ethnic subgroups residents in Italy have been 
underrepresented in research and as a consequence a multitude of 
guidelines exists for the general population; moreover, specific reference 
and recommendation on primary and secondary prevention guidelines 
in relation to ethnic groups is extremely limited.

There remain significant challenges to understanding racial/ethnic 
differences in cardiovascular risk factors and to including minority 
groups in clinical trials of therapeutic interventions, thereby ensuring 
optimal treatment for all.

Our data are a further demonstration that ethnic variations in the 
incidence and, possibly, clinical outcome of acute CAD events exist. 

The causes for such differences, however, are multiple and difficult 
to fully address, given the complex interplay of contributing factors. 
In the meantime, fighting against classical risk factors, which have 
consistently been associated with CAD events, and intervening timely 
and appropriately in patients with a suspicion of an ACS remain the 
major goals for decreasing CAD incidence and mortality in any kind 
of ethnic groups. In fact the similar incidence of cardiovascular death 
of the two groups could mean that if we involve the foreign patients 
in a well-established follow-up program we can improve the outcomes 
at long term: the younger age at presentation of the non Italian ethnic 
groups highlights that we need a more focused research in the field of 
“multi-ethnic cardiology”, along with public health efforts focused on 
reducing health risks and their related comorbidities in these groups of 
patients. In particular the care for ACS and MI could further improve in 
quality, benefiting all racial and ethnic groups, thanks to large national 
quality control registries.

In conclusion we believe that a better knowledge and understanding 
of epidemiological changes in Italian society could improve our clinical 
practice: awareness of ethnic heterogeneity in IHD could help to better 
customize treatments and therapies and therefore to improve secondary 
prevention and outcomes in these subgroups of patients.
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