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Background: The Barthel index (BI) is a widely used assessment tool for evaluating
physical performance in activities of daily living (ADL). The association between BI scores
and mortality in hospital and during follow-up of acute coronary syndrome (ACS) patients
remains unclear. The present study investigated whether the BI score could be used as a
predictor for mortality of ACS.

Methods: We investigated ACS patients from the multi-center Retrospective Evaluation of
Acute Chest Pain (REACP) study. The association between BI scores and all-cause mortality
of patients with ACS was analyzed by Cox proportional hazards models. The primary
endpoint was all-cause death and the secondary endpoint was cardiac death during follow-up.
Results: Among 2908 patients with ACS enrolled, 277 (9.5%) patients died within a median
follow-up time of 10.6 months. Patients with lower BI had higher risks of mortality,
compared with those with higher BI in ACS patients. Kaplan—-Meier analysis revealed that
patients with lower BI had worse survival rates than patients with higher BI (P < 0.001).
After adjustment for potential influencing factors, multivariate Cox regression analysis
showed that the BI was independently associated with all-cause mortality and cardiac
mortality, respectively.

Conclusion: The BI at admission has the powerful potential to provide useful prognostic
information of early risk stratification, and routine recording of the BI at the ED visit may
help in decision-making and health care planning for patients with ACS.

Keywords: Barthel index, activities of daily living, acute coronary syndrome, prognosis,
mortality

Introduction

Acute coronary syndrome (ACS) is one of the fatal diseases with high morbidity
and mortality." The emergence of advanced antithrombotic therapy and percuta-
neous coronary intervention (PCI) has dramatically reduced acute and long-term
deaths.” However, despite this, the one-year mortality of ACS still remains around
10%.? The identification of high-risk patients with ACS is important for therapeutic
decision-making and benefits prognosis-improving.* Activities of daily living, as a
basic functional capacity, refers to the ability to carry out daily activities in a
normal or accepted way.”® ADL is correlated with aging, frailty, inflammation
and other cardiovascular risk factors.” ' Therefore, patients with ADL deficiency
are more prone to have poor prognosis and mortality when exposed to acute severe
diseases, such as ACS. Moreover, a prior study showed that low ADL was related
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to increased risk of mortality in elderly patients with acute
myocardial infarction."* Thus, early assessment of ADL
and identification of high-risk patients with ADL defi-
ciency may be significant in improving prognosis in ACS
patients.

The Barthel index (BI) is a widely used assessment
tool for evaluating physical performance in ADL.'® It
comprises 10 items: feeding, toilet use, bathing, grooming,
dressing, bowel and bladder control, chair transferring,
stair climbing and ambulating. With sufficient validity

1617 the BI is a standard routine evaluation

and reliability,
program for inpatients and can be performed repeatedly.
The BI score can be assessed orally by inquiring the
patient or a family member. Simple and rapid, the BI is
quite suitable for early assessment of ACS patients in the
emergency room. However, few studies have evaluated the
prognostic value of the BI in ACS patients.

Previous studies showed the BI score to be a prognos-
tic predictor of heart failure'® and stroke.'® A recent study
showed that the BI at discharge may be related to one-year
mortality of ACS patients >85 years old undergoing PCI.>°
We hypothesized that BI scores at admission would pro-
vide additional prognostic information for ACS patients.
Thus, we conducted this retrospective multi-center study
to determine whether BI scores at admission could predict
all-cause death and cardiac death in patients with ACS and
identify high-risk ACS patients, with the aim of providing
appropriate therapeutic and management strategies.

Materials and Methods

Study Design

This was a multi-center retrospective cohort study that
included patients who took part in the multi-center
Retrospective Evaluation of Acute Chest Pain (REACP)
study. The REACP study was registered at www.chictr.org.
cn (Identifier: ChiCTR1900024657) and included patients
with acute chest pain admitted to the emergency depart-
ment of seven tertiary hospitals in China from January
2017 to December 2018. The present study investigated
whether pre-hospital ADL could be used as a predictor of
mortality in patients with ACS. The study was conducted
in agreement with the Declaration of Helsinki and was
approved by the Human Ethical Committee of West
China Hospital, Sichuan University. And other researchers
who need the REACP study data can contact our corre-

sponding author.

Study Population

We investigated the prognostic value of pre-hospital ADL
for ACS patients in this present study. The inclusion
criteria were: >18 years of age; diagnosed with ACS
including ST-segment elevated myocardial infarction
(STEMI), non-STEMI and unstable angina for the first
time. The exclusion criteria were patients with malignant
tumors, missed important data or lost at follow-up. A
diagram outlining patient selection is shown in Figure 1.

Data Collection and Measures

We obtained data from the database of the REACP study.
Demographic data, characteristic information and clinical
features of the patient, including vital signs, medical his-
tories, echocardiography, laboratory examination, coron-
ary angiography,
treatment, in-hospital treatment and discharge medication,

inpatient complications, prehospital

were collected using standard case report forms.

We calculated the Global Registry of Acute Coronary
Events (GRACE) score and Gensini score in this study to
assess the risk level and the severity of patients with ACS.
The GRACE score is guideline-recommended and the
main basis for risk stratification in ACS patients, which
is widely used in clinical practice. GRACE scores were
determined using data including age, heart rate, systolic
blood pressure, creatinine, cardiac enzyme, ST-segment
deviation, Killip class and cardiac arrest in the emergency
department.”' Gensini scores, indicating the severity of
coronary artery disease lesions, were calculated by accu-
mulative effect of multiple obstructions, geometric sever-

12300 acute chest pain patients in
Emergency Department

3182 patients were diagnosed as acute
coronary syndrome

188 patients missed
important data or failed in
follow-up

86 patients with
malignant tumours

2908 patients were enrolled and divided into
three groups by Barthel Index

| l

1007 patiens 1120 patiens 781 patiens
with Barthel with Barthel with Barthel
index <40 index 41-60 index 61-100

Figure | Flow chart of the enrollment of participants in the study.
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ity of the coronary artery and importance of vessel loca-
tion after the first PCL.>

Barthel Index

The BI is a widely used assessment tool performed by
nurses for evaluating physical performance in ADL. It
comprises 10 items: feeding, toilet use, bathing, grooming,
dressing, bowel and bladder control, chair transferring,
stair climbing and ambulating.'®> Each item is scored pro-
portionally and a given number of points are assigned to
each level or rank. The score ranges from 0 (completely
dependent patient) to 100 (independent patient) in S-point
intervals. The score for each item is determined by verbal
or physical help needed to perform each task. Higher BI
scores reflect a higher level of ADL of patients. The BI
score is grouped into three standard diagnostic categories
according to the standard BI grouping method:'> high
disability of ADL (BI score 0 to 40), moderate disability
of ADL (BI score 41 to 60), low disability of ADL (BI
score 61 to 100). In the present study, patients were
divided into three groups according to the BI scores.
Patients with BI scores < 40 were assigned to group 1
(G1), with BI scores of 41-60 were assigned to group 2
(G2) and with BI scores > 60 were assigned to group 3
(G3). The BI values of ACS patients were assessed at the
time of admission by a trained physician according to
responses from the patient or a family member.

Endpoint and Follow-Up

The primary endpoint was all-cause death and the second-
ary endpoint was cardiac death during follow-up. The
follow-up period started from admission of the patient
with ACS until the date of an event or the last follow-up,
the median time of which was 10.6 (8.2—14.1) months.
Post-discharge follow-up was accomplished by specific
physicians with emergency department and cardiology
training using structured telephone questionnaire forms.

Statistical Analysis

The mean + standard deviation or median with interquar-
tile range was used to report continuous variables accord-
their type.
characteristics were compared by one-way analysis of

ing to distribution Parametric patient
variance and non-parametric characteristics by Kruskal—
Wallis H-test. Frequencies with percentages were used to
report categorical data. The chi-square test or Fisher’s
exact test was performed to compare categorical data.

The correlation between BI score and GRACE score, and

between BI score and Gensini score was analyzed by
Spearman correlation analysis. The Kaplan—-Meier method
and log rank tests were performed to calculate and com-
pare the cumulative survival of ACS patients in different
groups. The Cox regression model was used to identify
whether variables were related to time to mortality. Hazard
ratios (HRs) and 95% confidence intervals (Cls) were
calculated. Only variables determined to be significant (P
< 0.05) following univariate Cox regression models were
entered into the multivariate Cox regression model.
Subgroup analysis was performed to test whether the
association between the BI scores and the all-cause mor-
tality was robust. Medians were taken as the cutoff points
for BMI, SBP, DBP, heart rate, WBC, platelet count,
hemoglobin, troponin T, GRACE and NTproBNP. The
cutoff point for age was according to the definition of
the elderly (65 years old). The cutoff point for Killip
class was having congestive heart failure (>II). Two-tailed
P-values of <0.05 were considered significant. Statistical
analysis was performed using SPSS for Windows version
21.0 (SPSS Inc., Chicago, IL, USA).

Results

Baseline Patient Characteristics

A total of 2908 patients with ACS were recruited. The
average age of the 2908 patients was 65.9 = 13.1 years and
2192 (75.4%) were male. The median follow-up time was
10.6 (8.2—14.1) months. Patients were divided into three
groups: G1 (n = 1007, 34.6%), G2 (n = 1120, 38.5%) and
G3 (n =781, 26.9%) according to BI score. A total of 277
(9.5%) patients died, of whom 228 (7.8%) died due to
cardiac causes. The characteristics of the patients in the
three groups are shown in Table 1. Patients in G1, with the
lowest BI values, were older, more likely to have Killip
class > 2, had lower body mass index (BMI), SBP, diasto-
lic blood pressure (DBP), left ventricular ejection fraction
(LVEF) and triglycerides, and had higher heart rate, WBC
BUN,
N-terminal pro-B-type natriuretic peptide (NT-proBNP),

count, D-dimer, blood glucose, creatinine,

cardiac troponin T, creatinine kinase and CK-MB levels.

The Correlation of Barthel Index with
GRACE Score and Gensini Score

There were significant differences in the GRACE score
and Gensini score between the three groups with different
BI values. Gl, with lower BI values, showed higher
GRACE scores and Gensini scores. The GRACE scores
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Table | Relationships Between Baseline Clinical Characteristics and Barthel Index in Patients with Acute Coronary Syndrome

Variables Gl (n =1007) G2 (n=1120) G3 (n=1781) P-value
Demographics
Age, years 67.20 £ 13.40 64.95 * 13.40 65.48 £+ 12.17 <0.001
275 years, n (%) 337 (33.5%) 323 (28.8%) 178 (22.8%) <0.001
Males, n (%) 741 (73.6%) 863 (77.1%) 588 (75.3%) 0.179
BMI, kg/m? 23.88 £ 3.44 24.26 * 3.35 24.97 £+ 13.08 0.010
Medical histories
Smoking, n (%) 551 (54.7%) 657 (58.7%) 425 (54.4%) 0.097
Drinking, n (%) 315 (31.3%) 377 (33.8%) 258 (33.2%) 0.460
Hypertension, n (%) 550 (54.6%) 585 (52.2%) 435 (55.7%) 0.291
Diabetes, n (%) 287 (28.5%) 278 (24.8%) 210 (26.9%) 0.157
Hyperlipidemia, n (%) 106 (10.5%) 139 (12.4%) 99 (12.7%) 0.281
COPD, n (%) 30 (3.7%) 35 (4.1%) 22 (3.5%) 0.818
Admission SBP, mmHg 125.92 + 25.12 128.76 + 24.11 130.83 + 23.07 <0.001
Admission DBP, mmHg 7745 £ 16.33 78.54 £ 1597 79.28 £ 1520 0.048
Heart rate,/min 83.20 * 20.60 80.82 * 17.69 7761 £ 15.16 <0.001
Killip class = 2, n (%) 504 (50.0%) 453 (40.4%) 310 (39.7%) <0.001
LVEF, (%)C 52.01 £ 11.95 5377 £ 11.14 57.52 £ 12.05 <0.001
Laboratory findings
WBC, x10°/L 10.18 + 3.89 991 * 3.69 7.98 +2.89 <0.001
Platelet count, x 10%/L 182.38 + 69.71 187.79 + 75.56 185.1 + 76.45 0.244
Fibrinogen, g/L 9.47 + 449 9.29 +4.13 9.04 + 3.95 0.103
D-dimer, mg/L 1.72 (1.35-2.08) 0.99 (0.80-1.17) 0.70 (0.57-0.83) <0.001
Blood glucose, mmol/L 9.23 + 482 8.6l +3.70 831 £3.75 <0.001
Creatinine, pmol/L 105 (99-111) 93 (89-97) 92 (87-97) 0.001
BUN, mmol/L 742 £ 472 6.65 * 3.99 6.33 = 34| <0.001
Triglycerides, mmol/L 1.62 + |.44 1.73 + 1.58 2.00 £ 1.66 <0.001
Total cholesterol, mmol/L 438 + |.26 449 + 1.21 434 + 1.27 0.022
HDL, mmol/L I.15 +0.36 I.16 £ 0.33 1.12 £ 0.34 0.096
LDL, mmol/L 272 £ 1.10 2.80 = 1.07 2,63 = 1.09 0.002
NT-proBNP, pg/mL 3576 (3141-4010) 2447 (2167-2728) 1757 (1480-2035) <0.001
CTnT, pg/mL 2474 (2271-2677) 2062 (1885-2240) 837 (714-960) <0.001
Creatinine kinase, IU/L 1031(933-1129) 938(849-1026) 393 (339-447) <0.001
CK-MB, U/L 73.2 (66.9-79.5) 65.1 (59.5-70.8) 24.7 (20.8-28.7) <0.001
Culprit coronary vessel
Left main, n (%) 190 (18.9%) 190 (17.0%) 139 (17.8%) 0519
LAD, n (%) 818 (81.2%) 947 (84.6%) 642 (82.2%) 0.065
Left circumflex, n (%) 656 (65.1%) 730 (65.2%) 494 (63.3%) 0.154
RCA, n (%) 735 (73.0%) 847 (75.6%) 570 (73.0%) 0.288
Risk score
GRACE score 155.22 + 43.70 143.11 + 37.84 137.04 + 35.65 <0.001
Gensini score 79 (75-82) 72 (69-75) 59 (55-63) <0.001
Type of ACS
STEMI 663 (33.1%) 724 (35.1%) 248 (31.8%) <0.001
NSTEMI 225 (40.6%) 238 (44.2%) 216 (15.2%) <0.001
UA 119 (20.0%) 158 (26.6%) 317 (53.4%) <0.001

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; BMI, body mass index; COPD, chronic obstructive pulmonary disease; WBC, white blood cell
count; BUN, blood urea nitrogen; HDL, high-density lipoprotein; LDL, low-density lipoprotein; CTnT, cardiac troponin T; NT-proBNP, N-terminal pro-brain natriuretic
peptide; CK-MB, creatinine kinase-myocardial band isoenzyme; CRP, C-reactive protein; LVEF, left ventricular ejection fraction; LAD, left anterior descending; RCA, right
coronary artery; GRACE score, Global Registry of Acute Coronary Events score; ACS, acute coronary syndrome; STEMI, ST-segment elevated myocardial infarction;

NSTEMI, non ST-segment elevated myocardial infarction; UA, unstable angina.
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Abbreviations: Bl, Barthel index; GRACE score, Global Registry of Acute Coronary Events score.

for groups G1, G2 and G3 were 155.2 +43.7, 143.1 +£37.8
and 137.0 £+ 35.7, respectively (P < 0.001). The Gensini
scores for groups G1, G2 and G3 were 79 (75-82), 72 (69—
75) and 59 (55-63), respectively (P < 0.001) (Figure 2).
Spearman correlation analysis showed that the GRACE
score and Gensini score were correlated with BI score
(r=-10.192, p <0.001; r= - 0.190, p <0.001) (Figure 2).

Discrimination of Barthel Index

Compared with the Other Risk Scores
The ROC curves of BI, GRACE score and Gensini score
in relation to all-cause mortality and cardiac mortality are
shown in Figure 4. The AUC values of BI, GRACE score
and Gensini score were 0.648, 0.774 and 0.624 in relation
to all-cause mortality, and 0.646, 0.798 and 0.637 in rela-
tion to cardiac mortality, respectively.

Barthel Index and Clinical Outcomes

Patients in G1 had the highest all-cause mortality and
cardiac death both during hospitalization and during fol-
low-up (P < 0.001 for all) (Table 2). Kaplan—-Meier ana-
lysis (Figure 3) showed that patients with higher BI values
had better cumulative survival than those with lower BI

values, regardless of STEMI and non-ST segment eleva-
tion acute coronary syndrome (NST-ACS), in both all-
cause mortality and cardiac mortality (P < 0.001 for all).

Multivariate Cox regression analysis adjusted for con-
founders, including sex, age, drinking, smoking, hyperten-
sion, type 2 diabetes mellitus, GRACE score and Gensini
score, showed that a lower BI value was an independent
predictive factor of all-cause mortality (continuous BI:
HR, 0.983, 95% CI, 0.975-0.990, P < 0.001; categorized
BI: G1 vs G3: HR, 2.147, 95% CI, 1.372-3.359, P =
0.001; G2 vs G3: HR, 1.747, 95% CI: 1.105-2.761, P
0.017) and cardiac mortality (continuous BI: HR, 0.984,
95% CI: 0.976-0.993, P < 0.001; categorized BI: GI1 vs
G3: HR, 1.887, 95% CI: 1.163-3.062, P = 0.010; G2 vs
G3: HR, 1478, 95% CI. 0.898-2.435, P = 0.125)
(Table 3).

Subgroup Analysis

Subgroup analysis was performed by grouping patients
according to gender, age, BMI, SBP, DBP, heart rate,
WBC, platelet count, hemoglobin, cardiac troponin T, NT-
proBNP, Killip class, GRACE score, ACS type and poly-
pharmacy (defined as the number of medications in chronic

Table 2 In-Hospital and Long-Term Adverse Outcome of Patients Categorized by Barthel Index

Outcomes Gl (n =1007) G2 (n=1120) G3 (n=1781) P-value
In-hospital clinical outcomes, n (%)
All-cause mortality, n (%) 70 (7.0%) 32 (2.9%) 7 (0.9%) <0.001
Cardiac death, n (%) 68 (6.8%) 28 (2.5%) 7 (0.9%) <0.001
Clinical outcomes during follow-up, n (%)
All-cause mortality, n (%) 141 (14.4%) 101 (9.2%) 35 (4.7%) <0.001
Cardiac death, n (%) 115 (11.5%) 8l (7.3%) 32 (4.1%) <0.001
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Abbreviations: Gl, group I; G2, group 2; G3, group 3.
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Abbreviations: Bl, Barthel index; GRACE score, Global Registry of Acute Coronary Events score; ROC, receiver operating characteristic.

use > 5 drugs). Patients in G1 had the lowest cumulative
survival rates of all-cause mortality in each subgroup except
for the Killip class I subgroup (P = 0.102) and the GRACE
score < 142 subgroup (P = 0.136) (Table 4).

Discussion

The present study investigated the prognostic usefulness of
the BI score at admission to predict mortality in ACS
patients. Our findings showed that the BI score at
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Table 3 Cox Regression Analysis Regarding Correlations Between All-Cause Mortality and Barthel Index
Variable Univariate Analysis Multivariate Analysis
HR 95% CI P-value HR 95% ClI P-value
Bl <0.001 0.004
Gl vs G3 3.392 2.342-4912 <0.001 2.147 1.372-3.359 0.001
G2 vs G3 2.109 1.436-3.099 <0.001 1.747 1.105-2.761 0.017
Age 1.050 1.040—1.061 <0.001 1.017 1.002—-1.033 0.023
Sex 1.641 1.281-2.101 <0.001 1.066 0.721-1.575 0.749
Smoking 1.287 1.098-1.437 0.005 1.194 0.819-1.739 0.357
Drinking 1.352 1.148-1.507 0.002 0.881 0.614-1.265 0.493
Hypertension 1.108 0.875-1.405 0.045 1.145 0.848—1.546 0.378
Diabetes 1.404 1.094-1.803 0.008 1.305 0.959-1.776 0.091
Gensini score 1.006 1.004-1.008 <0.001 1.004 1.001-1.006 0.002
GRACE score <0.001 <0.001
Medium?® vs low® risk 2.707 1.121-6.538 0.027 1.850 0.748-4.576 0.183
High® vs low risk 14.439 6.419-32.482 <0.001 6.191 2.611-14.679 <0.001

Notes: *Medium risk: 108—140; PLow risk: <108; “High risk: >140.

Abbreviations: Bl, Barthel index; GRACE score, Global Registry of Acute Coronary Events score; HR, hazard ratio; Cl, confidence interval.

admission may be a reliable prognostic index for patients
with ACS. Compared with lower BI scores, higher BI
scores were correlated with a decreased risk of all-cause
mortality and cardiac mortality. Higher BI values at admis-
sion independently predicted better prognosis of ACS
patients. Subgroup analysis indicated that the BI score
had a stable prognostic value in patients with different
levels of cardiovascular risk factors. The BI score at
admission was significant as a factor of risk stratification
for patients with ACS in the early phase.

To the best of our knowledge, this study is the largest
one till now to verify the association between BI scores at
admission and mortality both in-hospital and during fol-
low-up for ACS patients. One study®° did research on BI
scores and prognosis for very elderly ACS patients. They
enrolled 91 very elderly (=85 years) ACS patients who
underwent PCI, showing that there was correlation
between BI scores assessed at discharge and one-year
mortality of these patients. Our study is carried out in
multiple centers with a much larger population and further
demonstrated that BI scores at admission were correlated
with mortality both in-hospital and during follow-up in
ACS patients.

It is well established that a maladaptive immune sys-
tem and overactive inflammatory reaction are involved in
the process of atherosclerosis.”>** A study has shown that
low levels of ADL may affect the immune system and
facilitate chronic inflammatory processes.”> Favorable
ADL may induce anti-inflammatory pathways and is

associated with better cardiovascular health.’® Apart from
that, ADL reflects the aging status of the human body.'”
And older ACS patients are more likely to have worse
prognosis, considering their poor physical condition and
functional decline.?” Moreover, studies indicate that ADL
can predict the occurrence of frailty.'® Patients with a low
level of ADL are more vulnerable to frailty.?® Frailty leads
to a decreased homeostasis reserve and difficulty in
responding adequately to stressful events. The manifesta-
tions of frailty are associated with damage to the vital
functional reserve systems that control hormones, immune,
inflammatory and neural processes.”’ Previous studies
have shown that frailty has predictive value of mortality
in ACS patients."**® And our previous studies demon-
strated that indicators associated with multiple pathophy-
siological states involved in the pathogenesis of
cardiovascular disease might provide more prognostic
information.*' * The BI score as a validated assessment
tool for ADL is highly likely to predict prognosis of ACS
patients, which well explains our findings.

The GRACE score is a guideline-recommended risk
stratification tool for ACS patients, which includes several
factors: demographics, heart damage and damage to other
organs related to ACS. However, there are no geriatric
factors, such as frailty, involved in the GRACE score.
The proportion of ACS patients combined with geriatric
conditions is increasing, which should be paid attention
to.>* It has been reported that geriatric conditions may

predict outcomes beyond age and standard risk factors.*>
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Table 4 Kaplan—Meier Survival Analysis of Mortality in Acute Coronary Syndrome Patients

Subgroups Cumulative Survival Rate Log Rank y* P-value
Gl G2 G3

Gender

Male (n = 2192) 0.787 0.850 0.938 33.237 <0.001

Female (n = 716) 0.645 0.726 0.851 14.665 0.001
Age®

<65 (n = 1396) 0.820 0.887 0.961 13.162 0.001

>65 (n = 1512) 0.601 0.764 0.830 25.670 <0.001
BMI®, kg/m?

<24 (n = 1501) 0.625 0.708 0.856 21.713 <0.001

>24 (n = 1407) 0.829 0.909 0.955 24.125 <0.001
SBP°, mmHg

<127 (n = 1480) 0.690 0.821 0.869 32.309 <0.001

>127 (n = 1428) 0.791 0.824 0.964 20.087 <0.001
DBP®, mmHg

<77 (n = 1468) 0.722 0.797 0.877 24.376 <0.001

>77 (n = 1440) 0.750 0.849 0.957 25.177 <0.001
Heart rate®/min

<78 (n = 1430) 0.759 0.889 0919 14.196 0.001

>78 (n = 1478) 0.706 0.766 0.910 28.688 <0.001
WBC", 10°/L

<9 (n = 1412) 0.747 0.830 0.943 22.445 <0.001

>9 (n = 1496) 0.731 0.8l16 0.848 15.209 <0.001
Platelet count® 10°/L

<180 (n = 1415) 0.695 0.810 0.898 32.474 <0.001

>180 (n = 1493) 0.790 0.836 0.938 15.776 <0.001
Hemoglobin®, g/L

<137 (n = 1448) 0.682 0.779 0.864 24.597 <0.001

>137 (n = 1460) 0.814 0.871 0.967 16.112 <0.001
Troponin T®, pg/mL

<247 (n = 1472) 0.753 0.805 0.949 0.969 <0.001

>247 (n = 1436) 0.744 0.841 0.860 0.982 <0.001
NT-proBNP®, pg/mL

<813 (n = 1429) 0.876 0.885 0.973 7.866 0.020

>813 (n = 1479) 0.619 0.741 0.803 24.622 <0.001
Killip class®

I (n=1267) 0.943 0.920 0.955 4.557 0.102

-V (n = 1641) 0.522 0.662 0.856 36.032 <0.001
GRACE score”

<142 (n = 1421) 0.921 0.943 0.979 3.994 0.136

>142 (n = 1487) 0.600 0.682 0.810 25.727 <0.001
ACS type

STEMI (n = 1635) 0.727 0.760 0.938 36.614 <0.001

NST-ACS (n = 1273) 0.741 0.850 0.874 15.721 <0.001

(Continued)
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Table 4 (Continued).
Subgroups Cumulative Survival Rate Log Rank y* P-value
Gl G2 G3
Polypharmacy (=5 drugs)
Yes (n = 1318) 0.762 0.812 0.923 14.018 0.001
No (n = 1590) 0.716 0.837 0.903 36.596 <0.001

Notes: *The cutoff point for age was according to the definition of the elderly (65 years old); °The cutoff points for these variates were medians; The cutoff point for Killip

class was having congestive heart failure (2I1).

Abbreviations: HR, hazard ratio; Cl, confidence interval; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; WBC, white blood cell;
GRACE score, Global Registry of Acute Coronary Events score. ACS, acute coronary syndrome; STEMI, ST-elevation myocardial infarction; NST-ACS, non-ST elevation

acute coronary syndrome

A study showed that worse frailty was associated with
higher GRACE scores.®® A recent study reported that
frailty may enhance the prognostic properties of the
GRACE score.”” The BI, which is associated with the
occurrence of frailty, may provide additional prognostic
information beyond the GRACE score.

Our results underscore the importance of assessing Bl
scores at admission of ACS patients. The BI is a simple
and rapid assessment tool with high reliability.'” It takes
approximately five minutes for a physician to carry out,
and it is easy to interpret in clinical practice. In the con-
versation with patients and their families, the information
about dependency in ADL is of particular importance with
regard to specific nursing care plans and intervention stra-
tegies. Patients with disability in ADL are more likely to
develop to be bedridden and have disuse syndrome, which
may easily cause decubitus ulcer and infections, such as
pneumonia and urinary tract infection.? These morbidities
may lead to a worse outcome of disease development.
Undertaking vigorous timely rehabilitation can help
patients recover from disability in ADL and improve the
prognosis of patients.*®

From the results of our study, risk stratification can be
performed at an early stage for ACS patients according to
the BI score at admission. For high-risk patients, persona-
lized nursing care, specific rehabilitation, appropriate
intervention and management should be carried out as
early as possible, as well as conducting reasonable fol-
low-up and disease management after discharge with the
purpose of helping improve prognosis of ACS patients.

Limitations

The present study has some limitations. First, this was a
retrospective study, and large, multi-center, prospective
studies should be conducted to further verify the validity
of results. Second, the BI score was only evaluated at

admission, and it is unclear whether subsequent changes
in this index could provide additional prognostic value.
Third, the median follow-up time was 10.63 months,
which is relatively short. Thus, further studies are needed
to assess the long-term prognostic value of the BI score.

Conclusions

The present study demonstrated that the BI at admission
was an independent prognostic factor in patients with
ACS, predicting both all-cause mortality and cardiac mor-
tality of ACS patients. The BI at admission has powerful
potential to provide useful prognostic information of early
risk stratification, and routine recording of the BI at the
ED visit may help in decision-making and health care
planning for patients with ACS.

Abbreviations

ACS, acute coronary syndrome; ADL, activities of daily
living; AUC, area under the curve; BI, Barthel index;
BUN, blood urea nitrogen; CI, confidence interval; CRP,
C-reactive protein; cTnT, cardiac troponin T; ED, emer-
gency department; GRACE, Global Registry of Acute
Coronary Events; HR, hazard ratio; LVEF, left ventricular
NT-proBNP, N-terminal
natriuretic peptide; PCI, percutaneous coronary interven-

ejection fraction; pro-brain
tion; ROC, receiver operating characteristic; SA, serum
albumin; STEMI, ST-segment elevation myocardial infarc-
tion; TC, total cholesterol; WBC, white blood cell count.
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