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Background: Rehospitalizations with acute coronary syndromes (ACSs) have declined over the last years, but there is a remaining need for potential
further reduction of rehospitalization after ACS to determine the most predominant predictors that can guide strategies to reduce re-hospitalizations
burden. Aim: This multi-center study aimed to evaluate the demographic, clinical characteristics, and medications of rehospitalized patients who
suffered a new cardiac event in 12 months after admission due to ACS. Material and Methods: Patients age >18 years who have been hospitalized
between November 1 2017, and April 1 2018, for ACS within12 months before the readmission for a new acute coronary event were enrolled.
Results: The present study included a total of 628 (65.9% from Turkey) consecutive patients rehospitalized with ACS (ST-elevation myocardial
infarction [STEMI], 23.0%; ACS without ST-elevation [NSTE-ACS], 76.9%) from 15 different countries. The majority of the rehospitalized
patients were men (67.9%), and the mean age was 63.1 + 12.53 years. 406 (64.6%) had typical, 209 (33.2%) of patients had atypical chest
pain and 13 (2.07%) had not any chest pain complaint during readmission. 304 (48.41%) of patients were discharged from hospital earlier than
3 days and 107 (17.04%) of patients stayed more than 7 days. The subcategories of first index diagnosis were 227 (36.1%) STEMI; 401 (63.8%)
NSTE-ACS. The mean time from index discharge to rehospitalization was 189.25 + 118 days. 248 (39.4%) patients were re-hospitalized more
than once after index discharge. The most common risk factors were diabetes mellitus (471, 75.0%). 175 (27.87%) of patients stopped taking
medication before re-hospitalization. Most of the patients (69.4%) had multivessel disease. Conclusion: Several factors identify patients at
higher risk of rehospitalization with ACS. Understanding and preventing these causes can prevent rehospitalization and improve their outcome.

Keywords: Acute coronary syndrome, clinical characteristics, demographics, medication, rehospitalization

INTRODUCTION

Coronary artery disease (CAD) is the leading cause of death
worldwide. Although there is a reduction in acute coronary
syndrome (ACS) mortality over the last decades, its frequency is
still increasing.!"! Ischemic heart disease now accounts for almost
1.8 million annual deaths, or 20% of all deaths in Europe, even
with large variations between countries.*! Re-hospitalizations
for recurrent ACS after an acute myocardial infarction (AMI)
are not only having high mortality rates™ but also may affect the
psychology of the patients negatively. However, rehospitalization
is associated with increased financial burden on both patients
and health care system.! Although some proportion of the
rehospitalizations after ACS may be preventable by improved
pre- and post-discharge patient care system, a certain percentage
is not avoidable and usually related to the first admission.[®

While late readmissions (>30 days) have been related to
disease-specific risk factors, early readmissions can effectively
reflect the quality of care received.!”

Recent data suggest that re-hospitalizations with ACS have
declined over the last years,™ but there is a remaining need
for potential further reduction of rehospitalization after ACS
to determine the most predominant predictors that can guide
strategies to reduce re-hospitalizations burden. Furthermore,
few data are known about the potential variation and rates of
rehospitalization around the world.

This multi-center study aimed to evaluate the demographic,
clinical characteristics, and medications of rehospitalized
patients who suffered a new cardiac event in 12 months after
admission due to ACS. The study includes patients from fifteen
different countries.

MareriaLs AND METHODS

Patients age >18 years who have been hospitalized
between November 1 2017, and April 1 2018, for ACS

within 12 months before the readmission for a new acute
coronary event(ST-elevation myocardial infarction [STEMI],
non-ST-elevation myocardial infarction [NSTEMI]) were
enrolled in the study. The ACS index hospitalization was
defined as the first ACS hospitalization before the readmission.
Patients hospitalized with a principal diagnosis of ACS, ACS
without ST-elevation (NSTE-ACS) (including NSTEMI
and unstable angina), or STEMI will be identified from
admission records by using the (International Classification
of Diseases 9-CM) diagnosis codes. Patients whose previous
hospitalizations data are not available and/or according to The
Universal Definition of Myocardial Infarction, Type 2 patients
were excluded from the study. Patients are captured when
they are re-admitted to the cardiac department with ACS.
Physicians use prospective data collection via a structural
case report form for patient’s demographic and clinical
characteristics including habits, comorbidities, previous
medical history, family history, lifestyle, sociocultural
level, and the details of treatment during the first admission
when patients were captured. In addition, all clinical data,
biochemical, electrocardiographic, and echocardiographic
findings were obtained during rehospitalization.

SPSS software version 22.0 (SPSS Science, Chicago, IL,
USA) was used for statistical analysis. Numeric variables were
expressed as mean + standard deviation (SD). In the descriptive
analysis of data, means, SD, and percentages were used.
Differences in categorical variables between groups were tested
using an independent sample #-test and the Mann—Whitney
U-test, as appropriate. A P <0.05 was considered statistically
significant. Pearson correlation analysis was used to evaluate
the association between variables.

Ethical statement

Approval of the Institutional Ethical Committee was obtained
for the study protocol, and informed consent was obtained
from all patients.
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ResuLts

The present study included a total of 628 (65.9% from Turkey)
consecutive patients re-hospitalized with ACS (STEMI,
23.0%; NSTE-ACS, 76.9%) from 15 different countries. The
distribution of countries that patients came from is shown in
Figure 1. The majority of the rehospitalized patients were
men (67.9%), and the mean age was 63.1 + 12.53 years. Among
the patients, the proportion of university graduates was 8% and
28% of patients had never been to school.

Four-hundred and six (64.6%) had typical, 209 (33.2%) of
patients had atypical chest pain and 13 (2.07%) had not any
chest pain complaint during readmission. Eighteen patients
were re-admitted to the hospital with cardiogenic shock.
In-hospital mortality was 2.07% (13 patients). Three hundred
and four (48.41%) of patients were discharged from hospital
earlier than 3 days and 107 (17.04%) of patients stayed
more than 7 days. The subcategories of first index diagnosis
were 227 (36.1%) STEMI; 401 (63.8%) NSTE-ACS. The
mean time from index discharge to rehospitalization was
189.25 + 118 days. 248 (39.4%) patients were rehospitalized
more than once after index discharge.

The most common risk factors were diabetes mellitus (471,
75.0%) and second hypertension (466, 74.2%) among
rehospitalized patients. 255 (40.6%) of patients were current
smokers and 216 (34.4%) were former smokers. Despite
307 (48.89%) of patients had dyslipidemia, only 114 (18.15%)
of patients followed the diet that ESC recommended and just
270 (42.99%) of them were doing mild-to-moderate physical
activity. The distribution of risk factors is summarized in Table 1.

Unfortunately, 175 (27.87%) of patients stopped taking
medication before re-hospitalization. Only 414 (65.9%)
of patients were using acetylsalicylic acid, 409 (65.13%)
clopidogrel, 80 (12.74%) ticagrelor, and 6 (0.96%) prasugrel.
500 (79.62%) of patients were using B-blockers, 246 (39.17%)
angiotensin-converting enzyme inhibitors, 155 (24.68%)
angiotensin-receptor blockers, 444 (70.7%) statins, 10 (1.59%)
warfarin, and 35 (5.57%) direct oral anticoagulants.

The mean left ventricular ejection fraction was 50.64%+ 11.56%,
148 (23.57%) and 164 (26.1%) of patients had heart failure and
valvular heart disease, respectively. Most patients (95.38%)
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Figure 1: The distribution of countries that patients came from

had normal sinus rhythm, 28 (4.46%) had atrial fibrillation
and only one (0.16%) had a pacemaker. The mean heart rate
was 80.6 £ 13.32/min.

However, 576 (91.7%) of patients underwent coronary
angiography during rehospitalization and 17.0% of them
received only medical treatment. Most of the patients (69.4%)
had multivessel disease.

On the other hand, cardiac percutaneous coronary interventions
were performed in 68.7% of patients and 5.8% of patients who
underwent coronary artery bypass surgery. Fibrinolytic therapy
was applied just to 49 (7.8%) of patients.

Discussion

This multi-center study provided several important insights
into the phenomenon of rehospitalization after ACS discharge
in 15 different countries.

In 2012, Sangu et al.® analyzed data from 5219 patients with
an ACS enrolled in the Australian and New Zealand and found
that (1048, 20.1%) of ACS patients were readmitted again
within 6 months of discharge with a significant proportion
of them (41.4%) occurring within 30 days of discharge.
And according to Sangu, recurrent ischemia in hospitals and
the diagnosis of STEMI during the index admission were
associated with the strongest risk of early rehospitalization.
This finding was in contrary to our findings where the majority
of the rehospitalizations were for patients presented initially
with the diagnosis of NSTE-ACS (72.45%).

Then in 2014, Southern et al.”! studied the patients admitted
with an ACS hospitalization between April 2008 and March
2010 in one of the USA provinces and he analyzed the

Table 1: The distribution of risk factors associated
with re-hospitalization in patients with acute coronary
syndromes

Risk factors n (%)
Hypertension 466 (74.2)
Diabetes 471 (75.0)
Dyslipidemia 307 (48.89)
PAD 68 (10.83)
Current smoker 255 (40.61)
Former smoker 216 (34.4)
Mild to moderate physical activity 270 (42.99)
Depression 88 (14.01)
Family history of CAD 121 (19.27)
Current alcoholic 27 (4.3)
Past alcoholic 93 (14.81)
Lung disease 49 (7.8)
Heart failure 148 (23.57)
Active malignancy 8(1.27)
ESC recommended diet 114 (18.15)
Low salt consumption 82 (13.06)

CAD: Coronary artery disease, ESC: European Society of Cardiology,
PAD: Peripheral artery disease
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readmissions at 1 month and 1 year and he found that 34.3% of
patients had >1 hospital readmission within 30 days, reaching
61.7% within 1 year of ACS discharge. Of first readmissions,
45% were emergency department only and 53% were for
cardiovascular or possibly related diagnoses. Renal disease and
diabetes predicted all-cause readmissions at 30 days and 1 year
which was partially the same to what we have found in our
study where the most prevalent risk factor was diabetes (75%)
followed by hypertension (63.85%).

In 2015, Arnold et al. studied the rates and predictors
of re-hospitalizations for ACS and revascularization
within the year after AMI among 3283 patients and he
found that the strongest predictors of rehospitalization
for ACS were coronary artery bypass graft before AMI
hospitalization (hazard ratio [HR] 2.12, 95% confidence
interval [CI] 1.45-3.10), female sex (HR 1.67, 95%
CI 1.23-2.25), and in-hospital percutaneous coronary
intervention (PCI) (HR 1.85, 95% CI 1.28-2.69).1'% This
finding contradicted what we found in our study, where
most of the readmitted patients were only hospitalized
once (60.51%) and most of them were NSTE-ACS (63.85%)
with a male predominance (67.99%).

Lam et al.'" in 2018 studied the gender differences in
rehospitalization in patients with index hospitalizations
with the diagnosis of ACS who underwent PCI. There were
583 30-day readmissions in this study (11% of subjects). The
readmission rate for women was 13.9%, compared to 9.6%
for men (P < 0.0001) and they found out that the mean age
was older than that of men and women have a higher 30-day
readmission rate compared with men in all age ranges. Their
numbers were almost similar to ours where we had 32.01%
of females in readmission after ACS.

Finally in 2019, Oliveira et al.l'?! studied the readmission
rates in patients with ACS and its determinants and they
included 536 patients and they found that 21.5% of them
were readmitted within 1 year. Regarding the reasons of
hospital readmissions, 42.6% were ACS, 20.9% were with
other cardiovascular causes and 36.52% were admitted due
to other noncardiovascular causes. According to Oliveira
et al., readmission rates were higher in patients with STEMI,
dyslipidemias, chronic kidney disease, congestive heart
failure, angina, AMI, and previous angioplasty. In addition,
according to our data, this study partially agreed with ours
where most predictors were diabetes (75%) followed by
hypertension (63.85%) and smoking (40.61%)).

Oliveira et al.'” found that the absence of statin after the ACS
event was associated with re-hospitalization. In our study,
27.87% of patients stopped taking all cardiac medication before
rehospitalization and only 70.7% of patients were taking statins
treatment during rehospitalization.

To the best of our knowledge, this is the largest and first
descriptive study that incuded fifteen countries. Different risk
predictors of rehospitalization after ACS have been described

in the literature. This difference might be explained by different
characteristics of the study populations, and particularities
of health care systems, or dissimilar study designs. The high
re-hospitalizations rates show the importance of developing
new strategies during hospitalization, at and after discharge,
to reduce the number of re-hospitalizations.

Limitations

The study had several limitations. Although our study is a
multi-center descriptive study, there is not enough number
of patients to compare the data of each country, separately.
On the other hand, our data are comprised a large multiethnic
population. Furthermore, the patient’s risk factors for CAD
were derived from the re-hospitalizations, which may not
necessarily reflect the patient’s risk factors on the first
admission. However, the most important risk factors present
at rehospitalization are chronic conditions that are likely
present on index admission as well. Further research into the
unmeasured causes for this difference is needed.

CONCLUSION

Several factors identify patients at higher risk of rehospitalization
with ACS. Understanding and preventing these causes can
prevent rehospitalization of high-risk patients and improve
their outcomes.
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