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Abstract: Aims: This study aimed to utilize the existing LACE index (length of stay, acuity of
admission, comorbidity index and emergency room visit in the past six months) to predict the risk
of 30-day readmission and to find the associated factors in patients with AMI. Methods: This was a
retrospective study and LACE index scores were calculated for patients admitted with AMI between
2015 and 2019. Data were utilized from the hospital’s electronic medical record. Multivariate logistic
regression was performed to find the association between covariates and 30-day readmission. The
risk prediction ability of the LACE index for 30-day readmission was analyzed by receiver operating
characteristic curves with the C statistic. Results: A total of 205 (5.7%) patients were readmitted
within 30 days. The odds ratio of older age group (OR = 1.78, 95% CI: 1.54-2.05), admission via
emergency ward (OR = 1.45; 95% CI: 1.42-1.54) and LACE score >10 (OR = 2.71; 95% CI: 1.03—4.37)
were highly associated with 30-day readmissions and statistically significant. The receiver operating
characteristic curve C statistic of the LACE index for AMI patients was 0.78 (95% CI: 0.75-0.80) and
showed favorable discrimination in the prediction of 30-day readmission. Conclusion: The LACE
index showed a good discrimination to predict the risk of 30-day readmission for hospitalized patients
with AMI. Further study would be recommended to focus on additional factors that can be used to
predict the risk of 30-day readmission; this should be considered to improve the model performance
of the LACE index for other acute conditions by using the national-based administrative data.
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1. Introduction

Readmission frequency is used to judge hospital quality as 30 days of unplanned
readmission indicates the initial intervention was unsuccessful, and hospital readmissions
result in $17 billion in annual medical costs, according to the Centers for Medicare and
Medicaid Services (CMS) [1]. As part of the 2010 Hospital Readmission Reduction Program,
CMS classified chronic diseases with a high risk of frequent hospitalization [1,2]. In general,
cardiovascular diseases (CVDs) are considered a leading cause of unexpected mortality
and morbidity and a serious public health concern globally [2].

Acute myocardial infarction (AMI) is a critical global health issue which causes more
than seven-million deaths worldwide per year [3]. According to the evaluation of the
Healthcare Cost and Utilization Project (HCUP), AMI would have an unplanned readmis-
sion during the first 30 days of hospital discharge, which has an estimated direct cost of
$1 billion in annual Medicare expenditures in the United States [4]. Statistically, nearly
20% of Medicare beneficiaries were readmitted within 30 days after an AMI [3,4]. Pay-
ment incentives and Medicare hospital readmission penalties were developed to reduce
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the 30-day readmission rates [2]. A number of hospitals across the nation have imple-
mented strategies aimed at reducing avoidable hospital-related complications, improving
the standard of patient care, and improving communication and care coordination with
other healthcare providers to produce relatively low readmission rates. [4,5]. As a result,
policymakers and healthcare professionals have focused on reducing readmission rates as
a strategy for enhancing treatment quality and reducing healthcare spending [5]. Therefore,
the readmission rates are publicly reported, and recent health-reform legislation endorsed
the use of readmission rates for hospital profiling in various countries [6].

Some studies have been undertaken to reduce AMI-related unplanned 30-day read-
missions; however, those results and guidelines could not be recommended widely [4,7-9].
The widely accepted common characteristic of AMI is that it is difficult to cure once it has
developed due to the structural dysfunction that cannot be fixed [10]. It may lead to serious
complications, requiring follow-up visits to medical facilities and repeated readmissions,
including 30-day readmissions in acute care setting in patients with cardiovascular diseases,
which are potentially avoidable [11,12].

The prediction of the risk of a 30-day readmission has been developed using various
tools and models [13-15]. Most of them have limited generalizability and cannot be applied
to other healthcare systems due to unique variables in their specific settings. The LACE
index is one of the most commonly used indices in the US and Canada [16-22]. It was first
developed by van Walraven et al. [21] to predict the risk of unplanned readmission or death
within 30 days after hospital discharge in medical and surgical patients. The model includes
the length of hospitalization stay (L), acuity of the admission (A), comorbidities of patients
(C) and the number of emergency department visits in the six months before admission
(E). Scores range from 0 to 19 and the higher scores indicate a high risk of readmission,
with scores greater than 10 considered high likely for a 30-day readmission [23]. This
tool is widely used, primarily because its simplicity makes it suited to day-to-day clinical
practice [17-25].

Numerous studies have created models using the LACE index to predict a high risk of
30-day readmission. The literature on risk prediction of 30-day readmission emphasizes
small patient populations [22-25] or specific patient groups, such as those suffering from
cardiovascular disease [18-20,22]. Very little is known about the LACE index in Asian
countries [23,24], and no study related to the use of the LACE index has been conducted
in South Korea. Risk prediction of 30-day readmission for patients with AMI could be
accomplished with a variety of assessment tools ranging from multidisciplinary patient
interviews to simple screening tools using a handful of variables [26-28]. Several studies
have investigated predictors: demographic characteristics, admission and discharge types,
comorbidities, length of stay, medications and special procedures associated with 30-day
readmissions [29,30]. However, healthcare professionals still struggle to predict those
patients who are at high risk of hospital readmission. To be able to do so for patients
hospitalized with AMI would be helpful as it would enable targeted interventions.

Therefore, we have conducted a systematic review and meta-analysis study on the
LACE index to predict 30-day readmission, and we have identified 16 studies [31]. Our
systematic review found a comparable ability to predict 30-day readmission by using the
LACE index for the patients admitted with cardiopulmonary diseases in an acute care
setting. Most of them were carried out in heart failure patients and all-cause readmissions;
none of them have focused on AMLI. In that context, this study utilized the LACE index
to predict the risk of 30-day readmissions in AMI patients after discharge from hospital,
which no prior study had carried out in South Korea. Further study will continue to assess
the model’s performance by comparing the risk prediction ability against 60-day, 90-day
and one-year hospital readmissions.
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2. Materials and Methods
2.1. Study Design and Setting

A retrospective cohort study design was adopted, and data from January 2015 to
December 2019 were collected from the electronic health record data of a single university-
affiliated hospital in Seoul, South Korea. Patients aged 19 years and over were eligible if they
were hospitalized for AMI as the principal diagnosis with an International Classification of
Disease, 10 (ICD-10) code (120-125). Admissions were not considered as an index admission
if the patients were <18 years old, transferred to another acute care hospital, or had missing
data. AMI patients who died after the 30-day readmission and patients who had at least
one readmission within 30 days for respective 30-day readmission analysis were included
in our study. Time to readmission was calculated by subtracting the length of stay of index
admissions from the time between the two admissions. However, only the first readmission
and respective index readmission were included in the final analysis.

This study protocol was reviewed and approved by the Institutional Review Com-
mittee of Yonsei University (4-2021-1047-001, date of approval: 8 September 2021). After
ethical consideration, the need for patient consent was waived, and confidentiality was
ensured by de-identifying all data that were potentially identifiable.

2.2. Dependent Variables

Our primary outcome was defined as hospital readmission within 30 days for patients
diagnosed with any type of AMI as an index of hospitalization. The LACE index score
was calculated for each patient based on their length of stay (L), acuity of admission
(A), comorbidities (C) and emergency visits within the past six months. The scoring
patterns were calculated and reported in previous studies [16,17]. The length of stay
was calculated from the first to the last day of hospitalization, and patients admitted
to the hospital via the emergency department were identified as having an acuity of
admission. Comorbidities were measured on the Charlson comorbidity index (CCI) and
the International Classification of Diseases, 10 (ICD-10). Emergency visits in the past six
months were measured, with multiple emergency visits within 24 h considered as one visit.

2.3. Independent Variables

The demographic data included a patient’s age, sex, residence, and insurance type. The
age of AMI patients was divided into three groups, sex was male or female and insurance
type was specified (e.g., national health insurance, Medicare). We considered three indexes
of admission: via the emergency department, as an outpatient or transferred from another
hospital. There were two discharge types: normal (those who were discharged with a
full recovery) and “other” (discharged with the necessary preventive measures or against
medical advice). The discharge destination was classified into two types: normal (heading
home with a full recovery) and a transfer to another hospital or nursing home, or facility.
In addition, the length of stay (LoS), comorbidities by ICD-10 code, primary diagnosis,
treatment specialty, admission source and discharge destination were obtained from the
hospital EMR data. The 30-day readmission was tracked to identify patients’ discharge and
readmission history, and this report was manually confirmed through a chart review.

2.4. Data Analysis

The data were analyzed in three ways. First, we performed chi-squared and univari-
ate comparisons between a 30-day readmission and no-readmission; the mean (M) and
standard deviation (SD) were used for continuous data, and frequency and percentage
were used for categorical data. Second, a multivariate logistic regression analysis was
carried out to find the factors associated with 30-day readmissions, based on the odds ratio
(OR; 95% CI). Third, the LACE index score was calculated for an individual patient. We
created ROC curves to assess the sensitivity and specificity of the risk prediction model.
In addition, the C-statistic was used to evaluate the discrimination ability of the model,
which ranged from 0.5 (low discrimination) to 1 (good/high discrimination), as measured
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by the area under the curve (AUC). Finally, we determined a suitable numerical threshold
by fitting a logistic regression model for each outcome to LACE scores above and below
specific thresholds using ORs (95% CI), while the Kaplan-Meier survival analysis with a
log-rank test was used to compare the LACE score with 30-day readmission data. Two-
tailed p-values < 0.05 were considered to indicate statistical significance. Statistical analysis
was conducted using SAS 9.4 (SAS Institute Inc., Cary, NC, USA).

3. Results
3.1. Study Population and Characteristics

The study cohort included a total of 3880 patients with AMI; of these, 3607 patients
were deemed eligible for the final analysis after excluding the data of death. For 205 (5.7%)
of those patients, 30-day readmissions were documented, and 30-day readmission trends
between 2015 and 2019 showing a gradual decrease among patients hospitalized with AMI
was observed (Figure 1A,B).
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Figure 1. (A). Trends in 30-day acute myocardial infarction (AMI)-specific readmissions between

2015 and 2019. (B). Flow chart for selection process of study population.
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3.2. Characteristics of 30-Day Readmissions versus Non-Readmitted Patients

Table 1 summarizes the observed frequency (percentage) and mean (standard devia-
tion) baseline data of 30-day readmissions and non-readmissions. Over half of the patients
were male (120, 58.5%) and the average mean age was 68 years (68.4 (12.9)). Most of the
patients resided in Seoul (158, 77.1%) and had national health insurance membership (114,
55.6%). The length of stay (LOS) was about three days (81, 39.5%), and those admitted via
an emergency department visit (106, 51.7%) or with three and more comorbidities (78, 38%)
showed a higher percentage of 30-day readmissions. Laboratory findings showed patients
admitted within 30 days had significantly lower hemoglobin levels (10.6 & 9.3; p < 0.001);
however, there were no statistical differences in any other laboratory findings.

Table 1. Baseline Characteristics of 30-day Readmissions and Non-Readmissions in Patients Hospi-
talized with AML

30-Day Readmission

Variables Characteristics Yes (1 = 205) No (n = 3402) p
n % n %
Age (Years) T 68.4 (12.9) 67.9 (11.2) <0.001
Median age, (IQR) 68 (58-77) 67 (51-68) ’
Male 120 58.5 1928 56.7
Sex Female 85 415 1474 433 <0.001
. Seoul (capital area) 158 77.1 2163 63.6
Residence Other Metropolitan cities 47 229 1239 36.4 <0.001
NHI 114 55.6 2796 82.2
Health insurance Medicare 86 42.0 486 14.3 0.008
Others 5 2.4 120 3.5
<2 49 23.9 795 23.4
3 81 39.5 908 26.7
4 22 10.7 708 20.8
Length of stay 5 o4 117 622 183 0.114
6 18 8.8 221 6.5
>7 11 54 148 44
ER 106 51.7 2191 64.4
Admission route or 81 39.5 601 17.7 <0.001
Transfer from another hospital 18 8.8 110 3.2
1 59 28.8 514 15.1
Comorbidities by CCI* 2 68 33.2 1865 54.8 0.023
>3 78 38.0 1023 30.1
. Normal 38 18.5 2988 87.8
Discharge type Other * 167 815 414 12.2 0.021
Discharge destination Home 44 215 2956 86.9 0.103
Transfer to another 161 78.5 446 131
hospital /facility ' '
0-4 42 20.5 838 24.6
LACE index score 5-9 71 34.6 1771 52.1 <0.001
>10 92 449 793 23.3
SBP (mmHg) 125.1 (15.6) 120.8 (17.5) 0.191
Hemoglobin, mg/dL 10.6 (9.3) 11.4 (9.8) <0.001
WBC, x103/uL 3.6 (1.1) 5.8 (3.0) 0.441
Platelet, x10%/puL 223.1 (99.8) 225.6 (111.8) 0.418

Laboratory findings *

Creatinine, mg/dL 1.65 (2.4) 1.2 (1.1) 0.541
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Table 1. Cont.

30-Day Readmission

Variables Characteristics Yes (1 = 205) No (n = 3402) p
n o/o n o/o
Potassium, mmol/L 3.9(0.5) 4.04 (3.2) 0.842
Sodium, mmol/L 137.2 (4.5) 139.5 (4.1) 0.691
Estimated GFR (mL/min/m?) 39 (25.8) 41 (28) 0.511

* = Mean (standard deviation); (%) = number (percentage); p-value = Chi-squared test; NHI = national health
insurance; CCI* = Charlson comorbidity index; ER = emergency route; WBC = white blood cells; GFR = glomerular
filtration rate; OP = outpatient; * Home with support services, transferred to long-term care/another institution or
left against medical advice.

Table 2 illustrates the observed frequency (percentage) and mean (standard deviation)
baseline data of 30-day readmissions according to the LACE index score. Over half of the
patients were male (54, 58.7%) with an average age of 68 years. The length of stay (LOS)
was approximately three days (34, 47.9%), and those with scores of 5-9 showed higher
30-day readmissions than those with other scores. The index of admission via an emergency
department visit, with a LACE index score of 0—4, was higher (30, 71.4%); those with more
than three comorbidities (19, 45.2%) and who had more than 10 emergency visits over the
past 6 months (45, 48.9%) showed higher 30-day readmissions.

Table 2. Distribution of LACE Score of Patients with AMI and 30-day Readmissions (1 = 205).

LACE Index Score
0—4 5-9 >10
Variables Characteristics -
n % n % n %
42 20.5 71 34.6 92 449
Age, years * 68.2 (11.3) 67.5(7.9) 68.9 (11.8)
S Male 27 64.3 39 54.9 54 58.7
ex Female 15 35.7 32 45.1 38 413
<2 12 28.6 21 15.0 16 17.4
3 10 23.8 34 47.9 37 40.2
4 9 21.4 7 9.9 6 6.5
Length of stay 5 6 14.3 8 113 10 10.9
6 3 7.1 8 11.3 7 7.6
>7 2 4.8 3 4.2 6 6.5
ER 30 714 35 49.3 51 55.4
Admission (Index of admission) orP 7 16.7 21 29.6 44 47.8
Transfer from
another hospital 5 119 4 56 ? 08
1 8 19.0 12 16.9 39 42.4
Comorbidities by CCI* 2 15 35.7 15 21.1 38 41.3
>3 19 45.2 24 33.8 35 38.0
1 6 14.3 8 11.3 14 15.2
.. 2 4 9.5 14 19.7 12 13.0
Emergency visits (past 6 months) 3 20 476 18 5.4 1 8
4 12 28.6 31 43.7 45 48.9

= Mean (standard deviation); n (%) = number (percentage); CCI*= Charlson comorbidity index; ER = emergency
route; OP = outpatient.
3.3. Association between the Risk Factors and 30-Day Readmissions of AMI Patients

Following a multivariate logistic regression analysis, the risk factors determined to
be independently associated with 30-day readmissions are shown in Table 3. The older
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patients aged >65 years (OR, 8.15; 95% CI, 4.07-6.24) had a higher association than other
age groups. In addition, men (OR, 1.07; 95% CI, 1.06-1.07), those with a Medicare insurance
membership (OR, 1.07; 95% CI, 1.00-1.11) and those who were readmitted via the emergency
route (OR, 1.45; 95% CI, 1.42-1.54) were highly associated with a 30-day admission. In
terms of the discharge type, “other” (OR, 1.09; 95% CI, 1.04-1.14; as opposed to normal)
showed a higher association that was statistically significant after controlling potential
confounders; the same was true in terms of the discharge destination being transfer to
another hospital/facility (OR, 1.96; 95% CI, 1.15-3.33). In addition, LACE index risk scores
(OR, 2.71; 95% CI, 1.03—4.37) were highly associated with other risk scores.

Table 3. Multivariate Logistic Regression Analysis for 30-day Readmission of Patients Hospitalized
with AMI (1 = 205).

30-Day Readmissions (Yes)

Variables Characteristics

OR 95% CI p
Age, years 1.78 1.54 2.05 <0.001
S Male 1.07 1.06 1.07 <0.001
ex Female 1.00
NHI 1.00
Health insurance Medicare 1.07 1.00 1.11 0.003
Others 0.98 0.85 1.13 0.441
Admissi ER 1.45 1.42 1.54 0.021
mission route OP 1.00
Discharge type Normal 1.00
&¢ yp Others * 2.89 1.49 5.60 <0.001
04 1.00
LACE index score 5-9 1.13 1.11 1.15 0.007
>10 2.71 1.03 437 0.010

OR = odds ratio; CI = confidence interval; AMI = acute myocardial infarction; NHI = national health insurance;
ER = emergency visit; OP = outpatient visit; * Home with support services, transferred to long-term care/another
institution or voluntary discharge.

Associations between the different LACE variables were found to highly predict the
risk of a 30-day readmission. The length of stay (OR, 2.01; 95% ClI, 1.35-2.98), index of
admission (OR, 1.21; 95% CI, 1.01-1.44), comorbidities (OR, 1.72; 95% CI, 1.16-2.55) and
number of emergency visits in the last six months (OR, 1.61; 95% CI, 1.14-2.52) were
statistically significant at the p < 0.001 level.

3.4. Sensitivity Analysis

The discrimination ability of the model for risk prediction of 30-day readmission, in Figure 2,
shows a modest performance of the LACE index with a C-statistic of 0.78 (95% CI 0.75-0.81).
The ROC analysis outcome for a 30-day readmission is shown in an AUC (Figure 2). These
findings indicate that the LACE index model has a favorable risk prediction ability for the
30-day readmission of patients hospitalized with AMI.
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ROC Curve for Model
Area Under the Curve = 0.7808

1.00
0.75
)
=
2 0.50
=
[iF]
w
0.25
AUC =78% (95%, CI =0.75-0.81)
0.00
0.00 0.25 0.50 0.75 1.00
1 - Specificity

Figure 2. Receiver operating characteristic (ROC) curve for the LACE index in hospitalized AMI
patients. The ROC curve illustrates the LACE index predictions of a high risk of 30-day readmission
at different cut-off points with increased sensitivity and decreased specificity. The area under the
curve (AUC), which is equal to the C-statistic (0.78), indicates a favorable model to predict the risk of
a 30-day readmission in patients with AML

3.5. Survival Analysis

According to the Kaplan-Meier curves illustrated in Figure 3A,B, a LACE score below
4 had a lower readmission likelihood than a moderate (5-9) or high score (>10). The
log-rank test showed a statistically significant (p < 0.05) higher likelihood of a 30-day
readmission in patients with AMI.
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Figure 3. Kaplan-Meier survival plot: (A). Product limit estimates of survival of for patients with AMI
and colors indicates the LACE scores; (B) Overall survival of AMI patients with 30-day readmission
and LACE index scores <4 (black line), 5-9 (dashed blue line) and >10 (solid dashed line).

4. Discussion

This study aimed to predict a high risk of 30-day readmission by using the LACE
index score and validated models for patients hospitalized with AMI. A systematic review
of 16 unique LACE index articles was used as the basis to predict the risk of a 30-day
readmission in a specific disease and among the population of one country [31]; no such
studies had previously been carried out in South Korea. A single hospital retrospective
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study indicates that the LACE score has good discrimination and calibration to predict
30-day readmissions for patient hospitalized with AMI.

The overall readmission rate was lower than the reported rate by 15.5~15.9% [7,26,27].
However, it is difficult to compare studies directly because the published studies used
Medicare’s fee-for-service claims data in the US and included only elderly Medicare patients.
Our study found men were 13% more likely to have a 30-day readmission than women.
This finding is similar to that of an earlier retrospective study conducted on patients with
heart failure or COPD, where all-cause readmissions were predicted using the LACE index.
Our study population had a high Charlson comorbidity index score, resulting in a higher
association and significance with a 30-day readmission (p < 0.001). Patients with more
comorbidities were more likely to be readmitted to the hospital, especially when one or
more of these serious conditions occurred during the index hospitalization. Our results
support those of previous studies that have demonstrated associations between older age
and multi comorbidities [18,22,25]. However, the population examined when the LACE
index was initially derived had a score much lower than that of our study population.

Our study found higher 30-day readmission rates among men, those aged 65 years
and older, patients from lower-income households, Medicare beneficiaries, and those who
had multiple comorbidities, and similar results were reported on CVD-related 30-day
readmission rates [12,18-20,26,27,30]. We also found that patients who were discharged for
other reasons, such as those discharged against medical advice or voluntarily discharged,
were more likely to have 30-day readmissions compared to those who had a normal
discharge. This finding is consistent with other studies [8-12], and the LACE index found
varying disease conditions [16-19]. Therefore, interventions are required to improve the
after-discharge support for patients who are discharged to other facilities such as nursing
homes, which will be helpful to prevent or reduce readmissions.

A significant finding of this study was that 30-day readmissions were related to so-
ciodemographic factors rather than clinical findings on the index of admission, though this
could not be considered an important risk factor to predict the 30-day readmission since
important clinical variables were not tested. This approach was consistent with existing
studies on different disease conditions where the clinical findings had barely or not been
considered [5,8,10-12,14,16-19,27]. It may be difficult to deploy clinical findings from labo-
ratory results due to their complexity and possible overfitting. This is consistent with how
LACE has performed in older American, British and Australian populations [16,17,19,20].
Moreover, Zhang et al., reported that ultrasonic examinations, laboratory tests and detailed
real clinical data were applied to find the risk predictionand it made it more convenient to
predict the 30-day readmission risk [7]. However, this study was not focused LACE index.
Nevertheless, the findings so far on the prediction of readmission for acute care suggest
that attention should be paid to clinical findings in long-term care, more so than in acute
care settings.

Hence, we speculate that fluctuations in emergency room visit trends could be a cause
of the variations in readmissions among emergency cardiovascular conditions observed in
the later years of the study period. Studies have reported various factors that contribute to
a 30-day readmission, including complications of inpatient treatment, poor coordination of
care, low quality of care and ineffective medication advice, discharge education or follow-
up [8,28,29]. In contrast to the LACE index, the length of stay and acuity of admission
were not associated with the risk of 30-day readmission after adjusting covariates in the
multivariate logistic regression model. It could be possible, but the duration of admission
was affected by other factors such as demographic characteristics and did not reflect the
severity of illness entirely in this cohort study.

Our previous literature review identified that many other factors were significant in
the risk prediction of 30-day readmissions such as age, comorbidity index and emergency
department visits in the past six months [31]. Most of the predictive models showed a
statistically significant difference in patients, with chronic readmissions among patients
with cardiovascular diseases [18-22,29]. Our findings revealed that patients with a LACE
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score above 10 had an absolute possibility of a 30-day readmission, and patients with
Medicare insurance had similar results. Implementing the LACE index has been associated
with a decrease in cardiovascular disease readmissions. Some studies have reported a low or
poor ability to predict 30-day readmissions after the LACE index’s implementation [18-25].

Our results on the predictive ability of the model for the 30-day readmission risk for
hospitalized AMI patients had a C-statistic of 0.78, range of 0.75-0.8. Thus, the predictive
ability of our model was slightly better than those of other commonly cited readmission risk-
prediction models [16-18,20,22,25]. When we evaluated its performance, the discrimination
ability was favorable to predict risk of a 30-day readmission when compared to our derived
model (C-statistic of 0.65) in the Canadian population from which it was derived (C-
statistic of 0.69) [21]. Other studies focused on a predictive model that looked at 30-day
readmissions in patients with different disease conditions, ranging from 0.56 to 7.2. They
found the rates of 30-day readmission to be low or similar to our findings in a previous
systematic review [31]. Low et al. reported a similar predictive ability of the C-statistic
(0.78, 95% CI: 0.77-0.79) for the 30-day readmission risk among pneumonia patients [23].
However, in patients with heart failure, there was disagreement or a lower discrimination
ability (0.57 [18], 0.67 [22] or 0.56 [20]) in the USA. The variation in the predictive ability of
the C-statistic model of LACE index scores could be based on the quantity of data or risk
factors. Patients in the Canadian cohort were mainly free of serious comorbidities, while
our AMI cohort had higher CCI scores [21]. The difference in performance is not surprising
as the cohort enrolled in the Canadian study held a lower risk profile and differed from the
usual patients who attend AMI wards in South Korea.

The LACE index allows clinicians to calculate an individual’s unique risk of a 30-day
readmission quickly and accurately. In addition, enabling improved coordination of care be-
tween healthcare professionals and the implementation of various strategies could prevent
readmissions among high-risk patients. Reducing readmissions not only reduces healthcare
expenditure but also, most importantly, improves patient outcomes and satisfaction. Read-
missions are not only inconvenient and costly for the patient but also come with inherent
risks such as hospital-acquired infections, which impact negatively on patient outcomes.
Therefore, this study suggests using the LACE index as it can be helpful for physicians to
make better clinical decisions about the duration and aggressiveness of patient treatment
and management and may help curtail premature discharges for patients with a high
readmission risk.

The strengths of our study were the data over a five-year study period, which allowed
us to analyze trends in 30-day readmission rates over five years. Furthermore, we benefitted
from access to data on the length of stay from the original data, which was very helpful
for us to calculate the 30-day readmissions for a relatively large cohort of patients with
AMILI. Next, we will explore the types of AMI, according to the severity or procedures
undertaken, to study the more significant impact of 30-day readmission rates by using the
administrative data.

5. Conclusions

We have presented novel findings on an important tool—the LACE index with as-
sociated factors—to predict 30-day readmissions for the first time in South Korea. The
LACE index can be computed without the aid of special software and does not require
complex information such as community-specific rates of admission or economic statuses.
Given its ease of use at the bedside, LACE is commonly used to risk-stratify hospitalized
patients with medical illnesses. Therefore, we advise that focusing on the LACE index to
predict the risk of a 30-day readmission will be critical for reducing the future readmission
burden on the hospital care of patients with acute CVD. In addition, continued follow-up
of AMI patients may also be needed to reduce the readmission risks among those directly
discharged to their homes. The findings of this study will be valuable for healthcare man-
agers in supporting them to implement policies on the use of the LACE index to easily
predict the risk of early readmission and avoid unnecessary medical expenditure. The
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findings will assist the development of future interventions to predict 30-day readmissions
and should be expanded by using national administrative data. Future research should be
carried out with a prospective design, longer period, all the causes of 30-day readmissions
and additional factors accounted for, to gain a better understanding of the association
between 30-day readmissions and cost-effectiveness analyses by using the LACE index,
and to demonstrate the lag effects of readmission rates on operating margins.

Limitations

This study has certain limitations. First, the patients were selected from only one
hospital in the metropolitan city, with information available only on 30-day readmissions
to the same hospital where the patients were hospitalized for their index of admission,
meaning our findings cannot be generalized, e.g., to other areas of Korea. Further work is
needed to determine whether certain ICD-10 AMI codes represent 30-day readmissions that
could be prevented through improved clinical-based care or healthcare systems. Moreover,
our study was based on retrospective cohort data, meaning causation cannot be construed
as there may be unnoticed confounding variables. Second, the cohort data were for patients
hospitalized with AMI between 2015 and 2019 and, since then, changes were made to
clinical guidelines, in particular, to the provision of acute services after a cardiovascular
condition is diagnosed. However, these results remain valuable since, for the first time,
reliable data on 30-day readmissions after the hospital discharge of patients with AMI have
been described in South Korea.
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