Pre prints.org

Article Not peer-reviewed version

Long-Term Outcomes of Roma
Population After Invasive Treatment of
Acute Myocardial Infarction in Croatia

Petra Vitlov " , Vanja Hulak Karlak , lvana Jurin , Irzal Hadzibegovi¢ , Ana Jordan , Boris StarCevi¢ ,
Hrvoje Falak , Aleksandar Blivajs , Andela Jurisi¢ , Sime Manola

Posted Date: 5 March 2025
doi: 10.20944/preprints202503.0303.v1

Keywords: acute myocardial infarction; Roma population; adherence; major adverse cardiovascular events

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/3847376
https://sciprofiles.com/profile/3481821
https://sciprofiles.com/profile/2639821
https://sciprofiles.com/profile/3671942
https://sciprofiles.com/profile/3863210
https://sciprofiles.com/profile/3915268

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 March 2025 d0i:10.20944/preprints202503.0303.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article

Long-Term Outcomes of Roma Population After
Invasive Treatment of Acute Myocardial Infarction in
Croatia

Petra Vitlov 7, Vanja Hulak-Karlak?*, Ivana Jurin ?, Irzal HadZibegovic¢ ?,
Ana Jordan ', Boris Starcevic 3, Hrvoje Falak !, Aleksandar Blivajs !, An]ela Jurisic ?
and Sime Manola ?

1 Department for cardiovascular Diseases, Dubrava Univeritsy Hospital, 10000 Zagreb, Croatia
2 Arithera Speciality Hospital, 10000 Zagreb

% Special Hospital AGRAM, 10000 Zagreb

* Correspondence: petra.vitlov@gmail.com

t This author contributed equally to this work.

Highlights:

¢  Roma patients with acute myocardial infarction have worse risk-factor profile at admission
and lower adherence for medical therapy after discharge

e  Roma patients with acute myocardial infarction have more complex coronary artery disease
anatomy

e  There are no differences in rates of appropriate revascularization in acute myocardial
infarction between Roma and non-Roma population in Croatia

¢  Roma patients had similar long-term mortality and composite major adverse cardiac events
rate to non-Roma patients

e  Low adherence to medical therapy was associated with more composite major adverse cardiac
events in long-term

Abstract: Background: Clinical and treatment characteristics, and outcomes of Roma patients with
acute myocardial infarction (AMI) have not been appropriately investigated. Methods: We
retrospectively analyzed 67 Roma patients and 251 non-Roma patients with AMI in one hospital
center in Croatia in a period from 2011 to 2015, and followed-up for a median of 84 months. Results:
Roma patients had significantly more unfavorable risk factors at admission, more complex coronary
artery disease measured by Syntax score, and lower left ventricular ejection fraction at discharge.
There were no differences in rates of revascularization after index coronary angiography. Roma
patients had significantly worse therapy adherence at last follow-up. Death and composite major
adverse cardiac event (MACE) were not significantly more frequent in Roma patients compared to
non-Roma (HR 1.11, 95% CI 0.63-1.93 for death, and HR 1.19, 95% CI 0.83-1.70 for MACE). More
Roma patients experienced stroke and repeated myocardial infarction during follow-up (10% vs
4.5%, and 15% vs 10%, respectively) but that difference was not significant. Lower left ventricular
ejection fraction was independently associated with mortality and MACE within whole cohort.
Multivariate regression model for MACE among patients that had reliable data on therapy adherence
showed significant independent impact of low therapy adherence. Conclusion: Roma patients with
AMI in Croatia have significantly more unfavorable risk profile at admission and worse medical
therapy adherence after discharge, but receive appropriate revascularization and experience no
excess mortality during long-term follow-up. Their MACE rates could be improved with better
patient education and stronger therapy adherence monitoring.

Keywords: acute myocardial infarction; Roma population; adherence; major adverse cardiovascular
events
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1. Introduction

Coronary artery disease (CAD) is one of the leading causes of death and disability worldwide
and although treatment advances have improved survival after the acute coronary syndrome,
patients with established CAD have a higher risk of future cardiovascular events [1]. Variations in
the treatment of CAD that are related to gender and ethnicity have been described since the landmark
studies in the late 1980s and early 1990s. According to those studies, women and minorities tend to
receive less invasive treatment of myocardial infarction, and that has not changed significantly in
more recent cohorts [2].

The relationships between CAD and relevant risk factors have been long time evaluated . Higher
prevalence of these risk factors is generally associated with lower socioeconomic status which is
present in many ethnic minorities. Risk factor reduction after acute coronary syndrome (ACS), as
well adherence to medical therapy, are crucial in lowering morbidity and mortality rate after ACS
[3,4]. Ethnicity is one of the factors that were found to be associated with different mortality rates but
also is correlated with reduced adherence to medical therapy [5-7]. One study showed no significant
difference in short term adherence to therapy among minorities, but patients among ethnic minority
groups were significantly less adherent to preventive therapies at 12 months post- discharge [8].
However, up-to-date data about long- term adherence to therapy in minorities are scarce.

In Croatia, as well as in many other parts of European Union, one of the most socially and
economically disadvantaged group is the Roma minority. Since this group has been reported to be
susceptible to an unhealthy lifestyle due to low educational level and poverty it is not surprising that
epidemiological studies have revealed a high prevalence of disease-related risk factors and therefore
higher prevalence of cardiovascular diseases among Roma population [9-11].

On the other hand, little is known about adherence to medical therapy in Roma population,
especially in long-term after ACS treatment. Also, invasive treatment strategies that are known to
improve survival in ACS have been used less in minorities group [2]. Nevertheless, data about
treatment strategies in ACS in Roma population in Europe are scarce. One important study evaluated
7 year mortality in Roma population after coronary angiography (CAG) and found that all-cause
mortality was significantly higher in Roma subgroup [12]. However, those patients underwent
elective CAG, with a substantial number of patients with no obstructive coronary artery disease
(especially among non-Roma patients), and no data on CAG or revascularization rates in the setting
of acute myocardial infarction (AMI) and ACS.

We conducted this single center retrospective cohort study to explore differences in clinical
characteristics and invasive treatment of AMI and long-term overall and composite event-free
survival between the Roma population and the majority population (Croatian; Caucasian) living in
and around the City of Zagreb and other parts of North-Western Croatia. Secondly, we aimed to
assess the association between the adherence to medical therapy after acute coronary syndrome and
major adverse cardiovascular events (MACE) throughout long-term follow-up.

2. Materials and Methods

Study Population

We retrospectively analyzed a cohort of 318 consecutive patients with AMI hospitalized in one
university hospital center in Croatia in a period from Jun 2011 to Jun 2015. There were 67 Roma
patients and 251 age and gender matched non-Roma (all Caucasian) patients treated during the same
period. Patients were eligible for registration and followed-up if appropriate ethnicity was confirmed
by the patient and patient’s relatives. We included only ACS patients who had clear clinical
diagnostic criteria for ST elevation myocardial infarction (STEMI) or moderate or high/very high risk
non-ST elevation myocardial infarction (NSTEMI) and underwent coronary angiography (within 12
h of chest-pain onset in case of STEMI or within 72 h of hospital admission in case of NSTEMI), and
were discharged in stable condition after initial hospital treatment. Patients who did not survive
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initial hospitalization for the index ACS event were not included in this long-term follow-up study.
There were no differences in proportions of in-hospital mortality, refractory cardiogenic shock at
presentation or rates of conservative treatment of AMI between Roma and non-Roma patients treated
in our center during the observed period (data not shown).

All patients received appropriate therapies according to guidelines for the treatment of ACS.
Demographic, clinical, angiographic, and medical therapy data were collected at hospital discharge.
Therapy adherence data were recorded at the end of the follow-up from Feb to May 2020 by telephone
visits. In addition to standard demographic, clinical and angiographic data, Syntax score was derived
for every patient from the collected angiographic data. Syntax score was calculated for all patients by
single operator, not blinded for patient demographics and ethnicity, using the comprehensive on-line
Syntax score calculator [13]. Higher Syntax score represented more complex coronary artery disease.
We estimated the renal function using Cockcroft-Gault equation and expressed it as creatinine
clearance (CrCl) in ml/min/1.73m2. Education and social-economic status of every patients was self-
reported and noted at admission. Poverty line in Croatia is set by the national statistics department
at 300 Euros for entire household per month. The index year of enrolment (2011-2013 vs 2014-2015)
was also taken in consideration because new P2Y12 inhibitors and new strategies for invasive
treatment of NSTEMI entered in our practice in 2014.

After the inclusion, patients were followed-up by accessing data from hospital information
system and by telephone visits. Telephone visits were performed for all patients at the end of the
follow-up between Feb and May 2020 in order to collect information about therapy adherence and
additional events if they were not recorded within the hospital information system. Adherence to
medication proposed at discharge and during follow-up was assessed by Morisky Medication
Adherence Scale (MMAS-8) questionnaire, designed to analyze patients’ prescription medication
habits [14]. The first seven items in the questionnaire are dichotomous response categories with yes
or no answers and the last item was a five point Likert response [14]. We examined several classes of
medical therapy, including statins, 3-blockers, ACE inhibitor/ARBs, dual antiplatelet therapy (P2Y12
inhibitors and acetylsalicylic acid). According to answers provided in the MMAS-8 scale patients
were classified into three groups: low adherence (MMAS-8 score <6), moderate adherence (MMAS-8
score 6 or 7), and high adherence (MMAS-8 score >7) [14]. There were 53 Roma patients with available
therapy adherence data, and 210 non-Roma patients with adherence therapy data at the end of the
follow-up that were included in long-term follow-up analyses of therapy adherence and other
important clinical characteristics on adverse events.

Primary outcomes during follow-up were all-cause death after discharge and major adverse
cardiac event (MACE) that was a composite of any of the following events: death from cardiovascular
cause, stroke, repeated myocardial infarction (MI), symptomatic heart failure requiring ambulatory
or hospital specialist care, repeated target lesion revascularization, unplanned revascularization
(any) or unplanned cardiac surgery (planned CABG that was organized after patient discharge and
complete stabilization was not considered to be a MACE). The study complies with the Declaration
of Helsinki and it was approved by the Institutional Review boards of all hospitals included in patient
treatment.

Statistical Methods

Normality of distribution of numerical variables was assessed using the Shapiro-Wilk test. None
of presented numerical variables followed normal distribution and were presented as median and
range and were compared between the groups using the Mann-Whitney test. Categorical variables
were presented as frequencies and percentages and were compared between the groups using the x2
test. Event rates during follow up were assessed using Kaplan-Meier method. Event rate curves were
compared univariately using the Mantel-Cox Log-rank test.

Multivariate analyses for all cause death and MACE were done using the Cox regression, with
different models fitted. The first regression model (Model A) used only ethnicity as a dependent
categorical variable. Therapy adherence data were available only for patients that survived to last
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follow-up in 2020. Therefore, all relevant variables that differed significantly except for data on
therapy adherence presented in Table 1, were included in the second (Model B: ethnicity, coronary
anatomy complexity and left ventricular ejection fraction) and third (Model C: ethnicity, coronary
anatomy complexity, left ventricular ejection fraction and all other significantly different variables)
multivariate Cox regression models for death and MACE. Fourth Cox regression model (Model D)
with all the relevant variables was fitted only for MACE within the selected group of 263 patients (53
Roma and 210 non-Roma patients) that had valid data on therapy adherence and survived until last
follow-up in 2020. All models (A to D) were adjusted also for age and index year. Final regression
models C and D were selected through a stepwise procedure with the “entry” and “stay” criterion of
p<0.10. To avoid collinearity, variables that assessed same/similar parameters were not used together
within one mode (i.e. Syntax score for complexity of coronary artery disease was not used with
categorical single-, double- or multivessel disease variable, patients’ income was not fitted together
with employment and education etc.). P values <0.05 were considered to be statistically significant.
Bonferroni correction for multiple simultaneous comparisons was used where appropriate. All
calculations were performed using the IBM SPSS software, version 19 (IBM, USA).

Table 1. Patients’ characteristics at admission, during treatment and at discharge, and during follow-up

regarding ethnicity.
. . L. Ethnicity
Patients’ characteristic,
N (%) Roma Non-Roma P value
N=67 N=251
STEMI 44 (66) 185 (73)
Type of ACS NSTEMI 23 (34) 66 (27) 0362
Index year of 2011-2013 30 (45) 175 (66) 0.003
treatment 2014-2015 37 (55) 86 (34)
Anterior/septal 20 (30) 72 (29)
.. Inferior 29 (43) 104 (41)
ECG localization Posterior/lateral 7 (10) 13 (5) 0263
None (unidentified) 11 (17) 62 (25)
One-vessel 18 (27) 141 (56)
Two-vessel 27 (40) 69 (28) <0.001
CAD severity Multivessel 19 (28) 30 (12)
No obstructive CAD 3(5) 11 (4)
Left-main disease 5(7) 10 (4) 0.326
Syntax score, median (range) 18 (0-48) 11 (0-36) <0.001
PCI 52 (78) 221 (89)
Treatment CABG 8 (12) 8(3) 0.023
OMT 7 (10) 19 (8)
Age, median (range) 59 (39-86) 58 (27-86) 0.598
Male gender 47 (70) 175 (70) 1.000
Family history for CAD/MI 14 (21) 81 (32) 0.074
Hypertension 37 (55) 127 (51) 0.582
) . Admission 16 (24) 46 (18) 0.213
Diabetes mellitus == 2 1 eip, NIN' (%) 23/53 (43) 62/210 (30) 0.070
Active tobacco Admission 49 (73) 125 (50) 0.001
use Last follow-up, N/N” (%) 28/53 (53) 54/210 (26) <0.001
Dyslipidemia 14 (21) 35 (14) 0.183
Previous stroke/TIA 5(8) 14 (6) 0.565
Peripheral artery dise 8 (12) 29 (12) 1.000

Body mass index, kg/m2, median (range)

27.6 (22.5-35.8)

27 (18.4-41.5) 0.185
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CrCl at admission, ml/min/1.73m2, median 79.6 (34.7-100.5) 87 (24.2-184.5) 0.800

(range)
HbA1c at admission, %, median (range) 6.1 (4.9-10.4) 5.5 (4.5-12.9) <0.001
LDL-C at admission, mmol/L, median (range) 3.8 (1.0-6.6) 3.7 (0.7-8.9) 0.789
Triglycerides at admission, mmol/L, median 1.8 (0.4-16.1) 15 (0.3-8.9) 0.017
(range)
CRP at admission, mg/dl, median (range) 3.5 (0.2-198) 4.4 (0.5-101) 0.682
LVEF at discharge, %, median (range) 52 (30-75) 57 (24-78) 0.015
Unemployed 32 (48) 30 (12) <0.001
Income below poverty line 34 (51) 30 (12) <0.001
None 15 (22.5) 1(0.5)
. Elementary school 37 (55) 56 (22)
Education High school 15 (22.5) 128 (51) <0.001
University 0 66 (26.5)

Therapy Low, N/N’ (%) 29/53 (55) 60/210 (28)
adherence Moderate, N/N’ (%) 23/53 (43) 101/210 (48) <0.001

(MMAS-8) High, N/N’ (%) 2/53 (2) 50/210 (24)
» DAPT for 12 months, N/N’ (%) 36/53 (68) 180/210 (86) 0.004

Specific drug ; o

adherence at last Statin, N/N’ (%) 32/53 (60) 169/210 (81) 0.003
el ACEI/ARB, N/N’ (%) 41/53 (76) 161/210 (78) 0.966
Beta-blocker, N/N’ (%) 40/53 (75) 173/201 (82) 0.247
Death during follow-up 13 (19) 44 (18) 0.722
Composite 25 (37) 79 (31) 0.381
MACE during Stroke 7 (10) 11 (4.5) 0.072
follow-up Repeat MI 10 (15) 25 (10) 0.272
Other 8 (12) 43 (17) 0.089

ACS — acute coronary syndrome, STEMI — ST elevation myocardial infarction, NSTEMI — non-ST elevation
myocardial infarction, ECG - electrocardiogram, CAD-coronary artery disease, PCI — percutaneous coronary
intervention, CABG — coronary artery bypass graft, OMT — optimal medical therapy, MI — myocardial infarction,
N’ - total number of patients at last follow-up, TIA-transitory ischemic attack, CrCl-creatinine clearance, HbAlc
— glycated hemoglobin, LDL-C - low density lipoprotein-cholesterol, CRP — C reactive protein, DAPT - dual
antiplatelet therapy, ACEI — angiotensin convertase enzyme inhibitor, ARB — AT2 receptor blocker, MACE —

major adverse cardiac event.

3. Results

The analysis included a total of 318 patients with median age of 58 years (range 27 to 86 years),
of which 222 (70%) were male. There were 229 patients with STEMI (72%) and 89 patients with
moderate/high/very high risk NSTEMI (28%). Median follow-up time for the whole cohort was 84
months.

Differences in demographic, clinical, laboratory, angiographic, treatment and outcome data
between Roma and non-Roma population are presented in Table 1. Roma population had
significantly more unemployed patients with household income below poverty line in Croatia, and
had significantly more patients with no education or only elementary school education. Roma
patients were more frequently actively smoking tobacco at admission, had more double- or
multivessel coronary artery disease on urgent/early coronary angiography and were significantly
more frequently scheduled for coronary artery bypass grafting (CABG) after initial coronary
angiography. However, there were no differences in revascularization rates (PCI + CABG) after index
AMI between Roma and non-Roma subgroups (90% vs 92%, respectively). There were no significant
differences in proportions of other relevant risk factors. When analyzing continuous variables
between Roma and non-Roma subgroups, Roma patients had significantly higher Syntax score,
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glycated hemoglobin (HbAlc), and triglyceride levels at admission, whereas their left ventricular
ejection fraction (LVEF) at discharge was significantly lower (Table 1).

At telephone follow-up in 2020, 53 Roma patients that provided data on therapy adherence had
significantly lower therapy adherence measured with MMAS-8 scoresheet than 210 non-Roma
patients. Roma patients also reported shorter duration of dual antiplatelet therapy after discharge
and had lower penetration of statin therapy at last follow-up in comparison to non-Roma patients.
Also, more Roma patients developed new-onset diabetes mellitus during follow-up, whereas less
Roma patients quit actively using tobacco after discharge compared to non-Roma patients, but those
differences were not statistically significant (Table 1).

There were no significant differences in cumulative rates of all-cause death and MACE during
follow-up (Table 1). Proportion of Roma patients that died during follow-up was 19%, and was
similar to non-Roma patients (relative risk for all-cause death for Roma patients 1.11, 95% CI 0.63-
1.93). Roma patients’ time to all cause-death was not significantly different when compared to non-
Roma patients (Mantel-Cox Log rank test, p=0,457, Figure 1).

=
Ly

0,99

0,77

Cumulative Survival

0,57
__Roma

0,4+

T T T T T T T
0 12 24 36 48 60 72 84 96 108 120

Patients at risk Time, months

Roma 64 59 57 55 50 33 23 13 2 0
Non-Roma 242 241 234 230 223 183 135 62 18 0

Figure 1. Kaplan- Meier cumulative survival curves of the Roma patients and non- Roma patients.

More Roma patients experienced any MACE during follow-up compared to non-Roma patients
(37% vs 31% respectively), with more stroke (10% vs 4.5%) and repeated MI events (15% vs 10%,
respectively), but that difference was not statistically significant (relative risk for composite MACE
for Roma patients 1.19, 95% CI 0.83-1.70). Kaplan-Meier analysis of time-to-MACE showed that more
Roma patients experienced MACE during first two years of follow-up (Figure 2). However, that
difference was not statistically significant within the whole follow-up period (Mantel-Cox Log rank
test, p=0,129, Figure 2).


https://doi.org/10.20944/preprints202503.0303.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 March 2025

d0i:10.20944/preprints202503.0303.v1

7 of 12

1,07

0,97

0,87

0,77

Cumulative rate of patients free of MACE

Mt

0,57

__Roma
0,44

T 1 T 1 1 1 L T T Ll T

0 12 24 36 48 60 72 84 96 108 120
Patients at risk TII'I‘IE, months
Roma 61 52 48 40 36 24 15 10 1 0
Non-Roma 233 222 203 194 181 135 96 39 10 0

Figure 2. Kaplan- Meier cumulative rate of patients free of MACE for Roma and non- Roma patients.

Cox regression Model A showed no significant impact of ethnicity alone (Roma vs non-Roma)
on all-cause death or MACE. Model B showed that higher LVEF at discharge was associated with
better overall survival irrespective of complexity of coronary artery disease (expressed as Syntax
score) and ethnicity. When Model B was fitted for MACE, higher LVEF at discharge and lower Syntax
score were independently associated with lower rates of MACE during follow, irrespective of
ethnicity. Model C showed that only left ventricular ejection fraction remained independently
associated with both overall survival and MACE after including ethnicity, Syntax score, social-
economic status, smoking status, HbAlc or triglyceride levels (Table 2). Finally, Model D - a subgroup
regression analysis of MACE in 263 patients (51 Roma and 212 non-Roma patients) that had reliable
data on therapy adherence at last telephone visit in 2020, showed that only low adherence to medical
therapy was independently associated with more MACE, irrespective of ethnicity, Syntax score, left
ventricular ejection fraction, social-economic status, smoking status, HbAlc and triglyceride levels
(Table 2). All regression models (A to D) were adjusted for age and index year of treatment, and both
did not abrogate significant results in any of the models.

Table 2. Cox proportional hazard regression models evaluating impact of different combination of variables on
death and MACE, all adjusted for age and index year.

Multivariate Cox regression, HR (95% CI)

Regression model

Death MACE
Model A Roma vs. non-Roma 1.228 (0.656-2.297) 1.445 (0.907-2.312)
Roma vs. non-Roma 1.040 (0.473-2.286) 1.263 (0.718-2.221)
Model B Syntax score 1.018 (0.986-1.051) 1.028 (1.005-1.051)*
LVEF 0.958 (0.919-0.977)* 0.967 (0.946-0.989)*
Model C Roma vs. non-Roma 5.025 (0.756-33.423) 1.682 (0.805-3.515)

Syntax score

0.969 (0.908-1.035)

1.022 (0.994-1.051)
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LVEF

0.911 (0.855-0.971)*

0.970 (0.946-0.995)*

Income below poverty

line

2.835 (0.696-11.549)

0.868 (0.448-1.682)

Active tobacco use

0.453 (0.181-2.444)

0.894 (0.520-1.538)

HbAlc

1.488 (0.970-2.280)

0.958 (0.779-1.178)

Triglycerides

0.263 (0.062-1.123)

0.935 (0.796-1.137)

Roma vs. non-Roma 1.203 (0.553-2.621)

1.028 (0.998-1.059)

Syntax score

LVEF 0.984 (0.958-1.011)
Income bi;’:“ poverty 0.845 (0.413-1.727)
Model D N/A

Active tobacco use 0.861 (0.486-1.524)
HbAlc 0.948 (0.756-1.189)
0.943 (0.759-1.172)

Triglyceride level

Low adherence to medical

5.810 (1.295-26.061)*
therapy

* Statistically significant independent association, p<0.05; HR-hazard ratio, CI-confidence interval, MACE-major

adverse cardiac event, LVEF-left ventricular ejection fraction.

4. Discussion

Roma patients treated with an invasive strategy for AMI in our center and discharged for
ambulatory treatment had significantly worse demographic, socio-economic, and clinical
characteristics, and more complex CAD anatomy compared to age and gender matched non-Roma
patients treated during the same period. They also had significantly worse medical therapy
adherence. However, Roma patients experienced similar rates of revascularization (PCI + CABG),
and did not have significantly worse overall survival during long-term follow-up. Their MACE rate
was higher, especially within the first two years of follow-up that might reflect aforementioned
differences. However, MACE rate during the entire follow-up period was also not significantly
higher when compared to non-Roma patients.

This study is the first to bring comprehensive data on patients’ characteristics and
revascularization rates after ACS and long-term outcomes among Roma minority in Europe. A study
conducted in USA [15] showed that minorities (i.e. African-American and Hispanics) tended to
receive lower rates of revascularization in acute coronary syndrome setting. However, all citizens in
Croatia and the EU have health insurance which is not the case in USA, and most probably reflects
the differences between the health care systems. Other studies of cardiovascular morbidity which
were conducted in the setting of equal access to medical care showed greater differences in patients
characteristics between minority and majority populations and lesser differences in mortality rates.
Study conducted in Israel [16] reported similarity between the Arab and non-Arab ACS patients in
the time from first medical contact (FMC) to percutaneous coronary intervention and in rates of
coronary angiographies. There are great differences among health care systems worldwide which
makes them difficult to compare. However, due to the recent increase in the number of refugees from
conflict-affected areas, health care systems in EU should adapt to those demographic changes. It is
challenging to provide everyone with equal access to acute health care, as well as educating patients
in recognizing symptoms that require acute care. In one review about time from onset of chest pain
and first medical contact [17], authors stated that the heterogeneity of the outcome measures of
included studies prevented statistical pooling for meta-analysis and therefore data were presented
as a narrative summary. That systematic review showed that minority groups had a significant longer
delay time from onset of chest pain to medical contact than the majority population. The challenge of
patient equality is also present in secondary prevention. Adherence to medical therapy and other
secondary prevention measures are shown to reduce mortality, improve quality of life and reduce
hospital readmissions [18, 19]. However, data regarding adherence to medical therapy in minority
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groups are scarce. Two Swedish studies [20,21] have compared migrants and Swedish-born patients’
use of preventive medications but the results were conflicting. Another Scandinavian study [22]
analyzed post-ACS use of secondary prevention among non-Western and Western migrants and
Danish-born patients. Non-Western migrants had a higher risk of discontinuation of all medications
included in the study, which is in line with our results. However, our study is the first to evaluate
adherence to medical therapy and differences in long term outcomes after ACS among Roma
minority group and other patients. Worldwide, significant disparities in cardiovascular care of
ethnic minorities continue to persist nowadays and are often attributed to more unfavorable risk
factors (higher HbAlc and triglyceride levels among Roma) shown also in our study. Other reasons
for such disparities can be attributed to socioeconomic factors such as poverty, inadequate education
regarding healthy habits and medication adherence [15,23], that was also shown among Roma
population in our study. Nonetheless, those differences did not produce worse outcomes among
Roma population in out study. We did not find negative ethnicity bias regarding revascularization
procedures in ACS, most probably explaining the non-significant differences in long term mortality
and MACE, irrespective of CAD complexity, unbalanced risk factors and adherence. Current
treatment guidelines for patients who present with ACS favor early revascularization with PCI or
CABG [24, 25]. In addition, optimal/total revascularization in patients with multi-vessel coronary
artery disease has been the main focus of randomized clinical trials performed over the past years
[26]. In our study, overall revascularization rates (percutaneous coronary intervention (PCI) +
coronary artery by-pass grafting (CABG)) were not significantly different between the groups. Due
to higher SYNTAX score, more Roma patients received CABG as a preferred treatment strategy
selected by our heart team. That lead to somewhat decreased rate of repeated PCI among Roma
patients, but also explains higher stroke rate during follow-up among Roma population, which is in
correlation with previous studies [26].

Our study also showed that more Roma patients developed new onset of diabetes, and were less
adherent to smoking cessation advice and recommended medical therapy. Those findings call for a
more aggressive approach not only in the primary but also in secondary prevention and patient
education within the treatment of cardiovascular diseases in the Roma population. Educational
interventions involving patients from minorities” background, their family members (or both) to
improve adherence to medical treatment as well as other measurements for primary and secondary
prevention are in great demand. There has been only few studies investigating the possible role of
genetic factors associated with cardiovascular disease. Fiatal et al [27] concluded that genetic
profiling revealed an increased risk of venous thrombosis in the Hungarian Roma population
whereas Piko et al [28] suggested that genetic factors contribute to the higher prevalence of reduced
HDL-C levels among Roma, which certainly calls for further research.

Limitations of our work are retrospective study design, small sample of Roma patients with
insufficient number of events in the long-term to show how adherence effects future and repeated
adverse events (to note are wide confidence intervals for therapy adherence in the final regression
model). Although more accurate adherence to medication can be estimated directly, based on the
drug or its metabolite concentration in blood and urine that was extremely difficult to achieve.
Instead, we used a questionnaire with validated scales [14]. Also, one must take in consideration that
this was a self reported adherence to medical therapy based on a simple questionnaire and that a real
adherence to therapy could be even lower because patients generally have a somewhat improved
self-image when faced by question on adherence by their caregivers. Our data represents Roma
patients seeking medical attention in ACS. We do not know if there were more patients among Roma
population not presenting to local or tertiary hospitals with ACS in comparison to majority
population. Also, we did not have available reliable data on pain to first medical contact time and no
data on total ischemic time which would be an interesting treatment quality measure in STEMI to
explore regarding the ethnicity.


https://doi.org/10.20944/preprints202503.0303.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 March 2025 d0i:10.20944/preprints202503.0303.v1

10 of 12

5. Conclusions

In conclusion, we showed that Roma minority in Croatia, albeit having significantly more
unfavorable socio-economic, clinical and angiographic characteristics, received appropriate
revascularization in ACS. Consequently, we found no differences in overall mortality and MACE
rates during long-term follow-up. However, Roma patients showed scarce medical therapy
adherence related to higher MACE rates during initial two years of follow-up. With appropriate
revascularization in ACS, and additional education on more stringent medical therapy and life-style
adherence during follow-up, the ethnicity bias in ACS treatment could probably be diminished
worldwide, irrespective on general social and economic progress among minorities that require
substantially larger political and social action.
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