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Purpose: To investigate the prevalence and factors associated with frailty and impact of frailty on hospitalization due to any cause in
elderly patients with chronic coronary syndrome (CCS).

Patients and Methods: We conducted a study wherein we assessed frailty using Fried frailty phenotype for outpatients aged >60
years with CCS. Logistic regression analysis was performed to assess the factors associated with frailty. Frailty was adjusted for
demographic and geriatric variables and comorbidities to assess its impact on hospitalization.

Results: Overall, 420 patients (median age 70 years [interquartile range, 65—-77]; men, 74.5%) who completed the 3-month follow-up
period were analyzed. Coronary revascularization for > 1 year was the most common clinical scenario for CCS (59.8%; n = 251). The
prevalence of non-frail, pre-frail, and frail patients were 22.4% (n = 94), 49.7% (n = 209), and 27.9% (n = 117), respectively. In the
adjusted model, three factors associated with frailty were age > 75 years (odds ratio [OR] 2.29, 95% confidence interval [CI] 1.39—
3.75, P = 0.001), limitations in instrumental activity of daily living (OR 3.89, 95% CI 2.33-6.48, P < 0.001), and heart failure (OR
2.30, 95% CI 1.32-4.02, P = 0.003). The overall 3-month hospitalization rate was higher in frail patients than in non-frail patients
(23.9% vs 13.5%, P = 0.012). Frailty was associated with hospitalization (OR 1.85, 95% CI 1.04-3.30, P = 0.037) but in a weak
strength of association (r = 0.126).

Conclusion: The prevalence of frailty was 27.9% in the elderly patients with CCS. Age > 75 years, limitations in functional status, and
heart failure were associated with increased odds of frailty. Frailty was a predictor of 3-month all-cause hospitalization in these patients.
Keywords: frailty, chronic coronary syndrome, elderly

Introduction

Coronary artery disease (CAD) has increased prevalence and incidence with age.' Although it remains one of the most
medical life-threatening condition for the elderly, especially in acute atherothrombotic events called acute coronary
syndromes (ACS),” most patients have stable periods presenting various clinical scenarios called chronic coronary
syndromes (CCS).? Fortunately, CAD can in fact be prevented and controlled by lifestyle changes, pharmacologic therapy,
and revascularization procedures to stabilize and regress the process of coronary atherosclerotic plaque.> However, the
challenge is that the elderly with CAD may concurrently have geriatric issues, such as polypharmacy, multimorbidity,
declines in physical and mental health, and frailty, which may influence prognosis and management of CAD.*

Frailty is considered a clinical condition of increased and disproportionate vulnerability resulting from a decreased
ability to recover homeostasis following stressor events due to age-related multisystem failure and pathological decline in
reserves.” About one quarter of the elderly worldwide are frail,’ and they have a higher risk of disability, hospitalization,
and death. In the adverse events, the elderly who hospitalized due to frailty place a considerable pressure on health care
systems, their relative caregivers, and themselves.” Among several frailty screening and assessment tools,” the Fried frailty
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phenotype can categorize elderly into non-frail, pre-frail, or frail, and has association with cardiovascular outcomes.”
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Given that both CAD and frailty are linked to the aging process and share some common pathophysiological
pathways, frailty may thoroughly influence CAD expression, whereas CAD may accelerate the development of
frailty."" However, although many studies have evaluated the impact of frailty on adverse health outcomes in
elderly patients with ACS,'? little clinical information is available to understand the burden and prognostic value of
frailty in elderly patients with CCS.'* Therefore, the primary aim of this study was to investigate the prevalence of
frailty assessed by the Fried frailty phenotype in elderly outpatients with CCS. The two secondary aims of this
study were to identify the factors associated with frailty and evaluate the impact of frailty on hospitalization in
these patients.

Material and Methods

Study Design, Participants, and Data Collection

Between May 2023 and October 2023, this prospective observational study was conducted in patients aged > 60 years
with a diagnosis of chronic coronary syndromes (CCS) visiting the Cardiology clinics at Thong Nhat hospital, Ho Chi
Minh city, Vietnam. The investigators collected sociodemographic characteristics, medical histories, and CCS scenarios
from electronic medical records and face-to-face interviews. After 3 months, we made telephone calls to the patients or
their family members. Hospitalization was established as a binary variable if the patient had been hospitalized for any
cause at least once during the 3-month follow-up period. Hospital electronic medical records were used to confirm
hospitalization. The exclusion criteria include active malignancy, serious mental condition, no response to follow-up
calls, and unconfirmed hospitalization events. Written informed consent was obtained from all the patients. This study
complied with the ethical principles of the Declaration of Helsinki. This study was approved by the Ethics Committee of
Thong Nhat hospital (reference number: 34/BVIN-DHYD).

Assessment of Frailty

Patients were diagnosed as one of the three categories using the Fried frailty phenotype: non-frail (0 criteria present), pre-
frail (1-2 criteria present), or frail (> 3 criteria present).” The five components of the Fried frailty phenotype included: (1)
Weight loss: Unintentional weight loss of >4.5 kg in the last year. (2) Weakness: Grip strength of the dominant hand was
measured using a Jamar 5030-J1 Hydraulic Hand Dynamometer (JLW Instruments, Chicago, IL 60607, United States).
Weakness was defined as the lowest quartile of grip strength, stratified by sex and body mass index (BMI). The BMI cut-off
points were <17.0, <17.3, <18.0, and <21.0 kg for BMI <23.0; 23.1-26.0; <26.1-29.0, and >29.0, respectively, in women
and <29.0, <30.0, and <32.0 kg for BMI <24.0, 24.1-28.0, and >28.0, respectively, in men. (3) Slowness: The walking time
of the patients over a 4.57-m distance was adjusted for sex and height. The cut-off points for slow walking speed were
established as height <173 cm and time >7 s or height >1.73 cm and time >6 s for men, and height <1.59 ¢m and time >7
s (0.65 m/s) or height >1.59 ¢cm and time >6 s (0.76 m/s) for women. (4) Exhaustion: Two statements from the Center for
Epidemiologic Studies Depression Scale were used: “I felt that everything I did was an effort last week and “I could not
get going last week”.” Participants answering “frequently” or “always” to at least one of these two statements were
categorized as having met the criterion for exhaustion. (5) Low physical activity: The short version of the Minnesota
Leisure Time Activity questionnaire was used with 18 activities: walking, chores, mowing the lawn, raking, gardening,
hiking, jogging, biking, exercise cycling, dancing, aerobics, bowling, golf, singles tennis, doubles tennis, racquetball,
calisthenics, and swimming.’ The total weekly kilocalories of physical activity expenditure were calculated using
a standardized algorithm. Low activity levels were defined as <270 and <383 kcal in women and men, respectively.

Independent Variables

Age was classified into two groups: 60—74 years and age >75 years. Sex was categorized as men or women. Educational
level was classified as pre-senior high school (below tenth grade), senior high school (from tenth to twelfth grade), or
tertiary education (college, university, or postgraduate education). The patients resided in both urban and rural areas.
Marital status included married and single/widowed/divorced. Alcohol intake and smoking status during the past 12
months were self-reported. BMI was classified as underweight (<18.5 kg/m2), normal weight (18.5-22.9 kg/m?2),
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overweight (23.0-24.9 kg/m2), and obese (>25 kg/m2)."* Limitations in functional status were evaluated using the Katz
activities of daily living (ADLs) and the Lawton instrumental activities of daily living (IADLs) indices. Patients were
coded as having limitations in ADLs or IADLs if they self-reported being unable to complete one or more tasks in each
index.'>'¢

Clinical scenarios of CCS included (1) patients with suspected CAD and stable anginal symptoms and/or dyspnea; (2)
patients with new-onset heart failure or left ventricular dysfunction and suspected CAD; (3) patients <1 year after ACS or
recent coronary revascularization; (4) patients >1 year after initial diagnosis or coronary revascularization; (5) patients
with angina and suspected vasospastic or microvascular disease; and (6) asymptomatic patients in whom CAD was

detected at screening.’

Sample Size Calculation

Sample size was calculated for the primary aim using a single population proportion formula: n=2%_ ,»*[p*(1-p)/d*],
with n = the required minimum sample size, Z;. o, = 1.96 (with o = 0.05 and 95% confidence interval) and d = precision
(assumed as 0.045). Because the prevalence of frailty diagnosed using the Fried phenotype in patients with CCS is
unknown, we set p as 0.5 to obtain the maximum possible value of p*(1 — p) as 0.25. Therefore, this study required

a minimum of 418 participants, with an allowable margin of error of 5%.

Statistical Analyses

The Shapiro—Wilk test was used to assess the distribution of continuous variables. Continuous variables were described
using median and interquartile range (IQR) (25-75th percentile) for non-normal distribution and means and standard
deviations for normal distribution. Categorical variables were described as frequencies and percentages (%). Comparisons
between categorical variables were conducted using the chi-square test or Fisher’s exact test. Comparisons between
continuous variables were conducted using the one-way ANOVA or Kruskal-Wallis tests. To determine the factors
associated with frailty and the impact of frailty on hospitalization, the non-frail and pre-frail groups were pooled together
in a non-frail group. Variables with P values <0.2 in the univariate analysis were selected for multivariate logistic
regression. All variables were examined for their interaction and multicollinearity. The effect size for each significant
variable was determined using the Pearson’s correlation coefficient (r). All tests were two-sided, and the significance level
was set at P <0.05. Data were analyzed using IBM SPSS Statistics for Windows version 25 (IBM Corp.).

Results

Prevalence of Frailty and Baseline Characteristics of Participants

Among the 437 elderly patients with CCS who underwent screening at our clinics during the study period, nine were
excluded due to active malignancy (five patients), serious mental conditions (two patients), or decline to participate (two
patients). After 3-month of follow-up, 8 patients were excluded because they did not respond to follow-up calls (5
patients) or because of unconfirmed hospitalization events (3 patients). The 420 patients enrolled in this study had
a median age of 70 years (IQR: 65-77; range, 60—93) and male predominance (74.5%). Supplementary Figure S1 shows

the flow diagram of the study participants. The prevalence of non-frail, pre-frail, and frail patients diagnosed with the
Fried frailty phenotype was 22.4% (n = 94), 49.7% (n = 209), and 27.9% (n = 117), respectively.

Table 1 shows the baseline characteristics of participants according to the Fried frailty phenotype. Between the three
Fried frailty phenotype groups, there were trends for increasing age with the median age of non-frail, pre-frail, and frail
patients being 66, 70, and 75 years, respectively (P < 0.001). In addition, there were significant differences between the
three groups in terms of marital status, BMI groups, functional status limitations, heart failure, and type 2 diabetes
mellitus. Coronary revascularization for > 1 year was the most frequently reported clinical scenario in CCS (Table 2).
Among the five Fried frailty phenotype components, the proportion of patients with slow walking speeds was the highest
(64.0%). This criterion was most common in the frail and pre-frail patients (95.7% and 75.1%, respectively) (Table 3).
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Table | Baseline Characteristics of the Participants by Fried Frailty Phenotype

Characteristics Total Frail Pre-frail Nonfrail P value
(n = 420) (n=117) (n =209) (n=94)

Socio-demographic characteristics

Age, years 70 (65-77) 75 (67-82) 70 (66-77) 66 (64-70) <0.001

Age 2 75 years, n (%) 142 (33.8) 61 (52.1) 71 (34.0) 10 (10.6) <0.001

Men, n (%) 313 (74.5) 80 (68.4) 159 (76.1) 74 (78.7) 0.177

Level of education, n (%) 0.066
Pre-senior high school 88 (20.9) 36 (30.8) 41 (19.7) 1 (11.7)

Senior high school 55 (13.1) 12 (10.3) 30 (14.3) 13 (13.8)
Tertiary education 277 (66.0) 69 (58.9) 138 (66,0) 70 (74.5)

Living region, n (%) 0.596
Urban 363 (86.4) 99 (84.6) 180 (86.1) 84 (89.4)

Rural 57 (13.6) 18 (15.4) 29 (13.9) 10 (10.6)

Marital status, n (%) 0.004
Married 353 (84.0) 88 (75.2) 179 (85.6) 86 (91.5)
Single/Widowed/Divorced 67 (16.0) 29 (24.8) 30 (14.4) 8 (8.5)

BMI, kg/m? 23.4 (21.6-25.0) 229 (21.3-24.3) 23.3 (21.4-25.6) 23.7 (22.2-24.8) 0.350

BMI groups, n (%) 0.022
Underweight 22 (5.2) 9(7.7) 13 (6.2) 0 (0.0
Normal 160 (38.1) 50 (42.7) 77 (36.8) 33 35.1)

Overweight 131 31.2) 36 (30.8) 57 (27.3) 38 (40.4)
Obese 107 (25.5) 22 (18.8) 62 (29.7) 23 (24.5)

Working after retirement age, n (%) 40 (9.5) 8 (6.8) 21 (10.0) I (11.7) 0.278

Smoking, n (%) 203 (48.3) 58 (49.6) 95 (45.5) 50 (53.2) 0.437

Drinking, n (%) 209 (49.8) 56 (47.9) 105 (50.2) 48 (51.1) 0.882

Geriatric characteristics, n (%)

Limitations in ADLs, n (%) Il (2.6) 10 (8.5) | (0.5) 0 (0.0 <0.001

Limitations in IADLs, n (%) 113 (26.9) 58 (49.6) 45 (21.5) 10 (10.6) <0.001

Medical history, n (%)

Coronary revascularization 343 (81.7) 86 (73.5) 181 (86.6) 76 (80.9) 0.064

Hypertension 411 (97.9) 114 (97.4) 207 (99.0) 90 (95.7) 0.174

Dyslipidemia 402 (95.7) 112 (95.7) 201 (96.2) 89 (94.7) 0.839

Heart failure 85 (20.2) 35 (29.9) 34 (l6.3) 16 (17.0) 0.009

History of stroke 24 (5.7) 10 (8.5) 10 (4.8) 4 (4.3) 0.294

Type 2 diabetes mellitus 189 (45.0) 49 (41.9) 109 (52.2) 31 (33.0) 0.006

Notes: Categorical variables are described as frequencies (n) and percentages (%). Age and BMI are presented as median and interquartile range (25-75th
percentile). Chi-square test or Fisher’s exact test was used to compare categorical variables. The Kruskal-Wallis test was used to compare three medians of
age and BMI.

Abbreviations: ADLs, activities of daily living; BMI, body mass Index; IADLs, instrumental activities of daily living.

Factors Associated with Frailty

Univariate logistic regression analysis was performed to identify potential factors associated with frailty (Table 4). In the adjusted
model, the three factors associated with frailty were age > 75 years, limitations in ADLs, and heart failure. While limitations in
ADLs had a moderate strength of association with frailty (r = 0.318), the remaining two factors had a weak strength of
association. In our study, a history of coronary revascularization was not associated with frailty in elderly patients with CCS.

Impact of Frailty on 3-Month All-Cause Hospitalization

The overall 3-month hospitalization rate was higher in the frail group than in the non-frail group (23.9% vs 13.5%, P =
0.012). After adjusting for confounding variables, frailty was found to be a predictor of hospitalization in the study
population, but with a weak association (r = 0.126) (Table 5).
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Table 2 Clinical Scenarios of Chronic Coronary Syndrome in the Participants by Fried Frailty Phenotype
Chronic Coronary Syndrome, n (%) Total Frail Pre-frail | Nonfrail
(n=420) | (=117) | (n=209) | (n=94)
Patients with suspected coronary artery disease and stable anginal symptoms, and/or dyspnoea 50 (11.9) 21 (17.9) 19 (9.1) 10 (10.6)
Patients with new onset of heart failure or left ventricular dysfunction and suspected coronary 26 (6.2) 9 (7.7) 9 (4.3) 8 (8.6)
artery disease
Patients < | year after an acute coronary syndrome, or recent revascularization 92 (21.9) 25 (21.4) 45 (21.5) 22 (23.4)
Patients >| year after initial diagnosis or revascularization 251 (59.8) 6l (52.1) 136 (65.1) 54 (57.4)
Patients with angina and suspected vasospastic or microvascular disease 1 (0.2) 1 (0.9) 0 (0.0) 0 (0.0)
Asymptomatic patients in whom coronary artery disease is detected at screening 0 (0.0 0 (0.0) 0 (0.0) 0 (0.0)
Table 3 Distribution of the Five Fried Frailty Components Among the Participants
Components of Fried Frailty Phenotype Total Frail Pre-frail
n (%) (n=420) | (n=117) | (n=209)
Weight loss 86 (20.5) 66 (56.4) 18 (8.6)
Low grip strength 80 (19.0) 70 (59.8) 10 (4.8)
Exhaustion 222 (52.9) | 108 (92.3) | 114 (54.5)
Low walking speed 269 (64.0) | 112 (95.7) | 157 (75.1)
Low physical activity 76 (18.1) 68 (58.1) 8 (3.8)
Table 4 Factors Associated with Frailty (n = 420)
Variables Univariate Multivariate Effect size (r)
OR | P value Adjusted OR | P value
(95% CI) (95% CI)
Age 2 75 years 2.99 (1.92-4.65) <0.001 | 2.29 (1.39-3.75) 0.001 0.241
Sex (Women) 1.54 (0.96-2.47) 0.073
Level of education (Tertiary) | 0.66 (0.42—1.02) 0.062
Living region (Rural) 1.23 (0.67-2.25) 0.501
Marital status (Married) 0.43 (0.25-0.75) 0.003
BMI group
Normal | (reference)
Underweight 1.52 (0.61-3.80) 0.367
Overweight 0.83 (0.50-1.39) 0.484
Obese 0.57 (0.32-1.01) 0.055
Working after retirement age | 0.62 (0.28-1.39) 0.248
Smoking 1.01 (0.67—1.64) 0.752
Drinking 0.90 (0.58-1.38) 0.629
Limitations in IADLs 4.43 (2.78-7.06) <0.001 | 3.89 (2.33-6.48) <0.001 0.318
Coronary revascularization 0.57 (0.34-0.96) 0.035
Hypertension 0.77 (0.19-3.12) 0.712
Dyslipidemia 1.01 (0.35-2.88) 0.994
Heart failure 2.21 (1.31-3.56) 0.002 | 2.30 (1.32-4.02) 0.003 0.150
History of stroke 1.93 (0.83—4.47) 0.126
Type 2 diabetes mellitus 0.84 (0.55-1.29) 0.425
Notes: Variables that had a P value <0.2 in the univariate regression were included in the multiple regression. Only variables that
had a P value <0.05 in the multiple regression are shown.
Abbreviations: IADLs, instrumental activities of daily living; BMI, body mass index; CI, confidence interval; OR, odds ratio.
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Table 5 Factors Associated with 3-Month All-Cause Hospitalization (n = 420)
Variables Univariate Multivariate Effect size (r)
OR | P value Adjusted OR | P value
(95% CI) (95% CI)
Age 2 75 years 1.42 (0.84-2.41) 0.195
Sex (VWomen) 0.86 (0.47-1.58) 0.634
Level of education (Tertiary) | 0.96 (0.56—1.65) 0.888
Living region (Rural) 0.68 (0.29-1.57) 0.366
Marital status (Married) 0.78 (0.41-1.53) 0.474
BMI group
Normal | (reference)
Underweight 0.71 (0.20-2.57) 0.606
Overweight 0.96 (0.53-1.76) 0.900
Obese 0.68 (0.34—1.36) 0.274
Working after retirement age | 0.62 (0.28-1.39) 0.248
Smoking 1.07 (0.67—1.64) 0.752
Drinking 0.90 (0.58-1.38) 0.629
Frailty 2.01 (1.18-3.44) 0.011 | 1.85(1.04-3.30) 0.037 0.126
Limitations in IADLs 1.45 (0.83-2.53) 0.189
Coronary revascularization 0.96 (0.50-1.86) 0.905
Hypertension 0.77 (0.19-3.12) 0.712
Dyslipidemia 1.01 (0.35-2.88) 0.994
Heart failure 1.36 (0.74-2.50) 0.321
History of stroke 1.02 (0.34-3.08) 0.974
Type 2 diabetes mellitus 1.23 (0.73-2.06) 0.435
Notes: Variables that had a P value <0.2 in the univariate regression were included in the multiple regression. Only variables that
had a P value <0.05 in the multiple regression are shown.
Abbreviations: |IADLs, instrumental activities of daily living; BMI, body mass index; Cl, confidence interval; OR, odds ratio.
Discussion

To the best of our knowledge, this is the first study to show the burden and short-term prognostic value of frailty assessed
using the Fried frailty phenotype in elderly patients with CCS. We found that about one-fourth of these patients are frail
and aged > 75 years, have limitations in functional status, and heart failure. In addition, our study demonstrated that
frailty had an impact on the 3-month hospitalization from any cause in elderly patients. Based on these findings, we
propose three points for discussion.

Prevalence of Frailty in Elderly Patients with CCS
The aging process predisposes the elderly to a higher risk of having concurrently geriatric syndromes and coronary
syndromes.'” The elderly patients with coronary syndromes can be underdiagnosed, undermanaged, and have more
adverse clinical events attributable to frailty.> According to previous guidelines, assessment of frailty in elderly patients
with coronary syndromes can improve clinical decision-making by informing the prediction of the benefits of revascu-
larization or the risk of adverse reactions.>'®!” While there are many scales used to screen and diagnose frailty, the Fried
frailty phenotype is widely considered as the standard tool for assessment of frailty.® Since the guidelines of European
Society of Cardiology for the diagnosis and management of CCS published in 2019, there have been no studies
evaluating frailty using the Fried phenotype in elderly outpatients with CCS. In 2021, there was a study of Lyu et al that
assessed frailty among inpatients with CCS;'® however, this study had limited number of patients, assessed frailty by
FRAIL scale, and did not group patients based on clinical scenarios of CCS.

Our study found that the prevalence of frailty in elderly outpatients with CCS was 27.9%, and approximately two-
thirds of the frail patients experienced coronary revascularization in the third and fourth CCS scenarios. Since only
significant stenosis of the coronary arteries requires revascularization, our findings suggest a link between the severity of
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coronary artery disease and frailty. However, further studies are required to confirm this pathophysiological association.
Notably, the prevalence of frailty in our study was slightly lower than that in the study by Lyu et al (30.3%)."* The
differences in frailty assessment tools and participant characteristics can influence the prevalence of frailty. While our
patients were assessed for frailty using the Fried phenotype at clinics, a study by Lyu et al assessed frailty using the
FRAIL scale in hospitalized patients."* In addition the type of coronary syndrome (chronic or acute) can also impact the
burden of frailty. For instance, the study of Nguyen et al showed that 48.1% of elderly patients with ACS are frail as
defined by the Edmonton Frail Scale.?' Our finding together with others suggest that frailty can present in elderly patients
under various circumstances of CAD and should be assessed in the clinical practice.

We found that slowness and exhaustion were the two most prevalent Fried frailty phenotype components in both pre-
frail and frail groups. Meanwhile, low grip strength and slowness were the two criteria with the highest rates in the
Vietnamese elderly population,”” The high rate of exhaustion in our study population may be due to an imbalance
between myocardial oxygen supply and demand in CAD. Previous studies have shown that patients with CAD have
symptoms of ischemia related to impaired coronary flow, leading to an inadequate response to physical activity.”?

Factors Associated with Older Patients with CCS

Frailty is a geriatric condition that can be prevented and slowed with early detection and appropriate intervention of
associated factors.>* Among elderly patients with CCS, our study found that advanced age, limitations in IADLs, and
heart failure were factors associated with frailty. In cases of CCS, coronary revascularization is the clearest evidence of
CAD. However, our study did not find an association between revascularization and frailty. This may require additional
studies with more details, such as types of revascularization (coronary artery bypass grafting [CABG] or percutaneous
coronary intervention [PCI]) and circumstances of revascularization (immediate or selective invasive strategy) to provide
clearer evidence of the link between revascularization and frailty.

The association between frailty and advanced age has been clearly demonstrated in previous epidemiological and
pathogenesis studies.”*2® As people age, multiple physiological dysregulation in mitochondrial function, intercellular
communication, and cellular senescence result in individual metabolic and stress-response system decline, which is the
basis for the manifestation of a clinical frailty phenotype.”® Previous studies have found individuals aged >75 years
having a higher risk of CAD and cardiovascular adverse events after coronary revascularization.?”-*® In the present study,
our analysis revealed that age >75 years was associated with increased odds of frailty in patients with CCS. Since frailty
has been considered a clinical characteristic determining strategy in myocardial revascularization between PCI and
CABG,? assessment of this geriatric condition should be routinely performed in patients with CCS, especially in those
with advanced age.

Frailty and limitations in functional status have a reciprocal relationship. Frailty can restrict the elderly from living
independently and performing instrumental activities, whereas functional status decline can be a determinant of frailty.*
In our study, multivariate analysis showed limitations in IADLs as a predictor of frailty in elderly patients with CCS. Due
to the limited number of study participants with limitations in ADLs, we did not analyze geriatric conditions as
a potential factor associated with frailty. Although more studies with larger sample sizes are required, our findings
may preliminarily indicate the need for frailty assessment in elderly patients with CCS and functional disabilities.

There are a number of cardiovascular diseases (CVD) associated with frailty, which are independently associated with
worse clinical outcomes in elderly patients with CVD.**! 33 As for heart failure, this syndrome represents the final stage
of CVD and shares some pathophysiological pathways with frailty, such as systemic inflammation, sarcopenia, comor-
bidities, and older age.** In addition, the clinical relationship between heart failure and frailty is bidirectional. While
heart failure can contribute to decreased functional capacity and physical activity in frail individuals, frailty can increase
limited physical functional status and low quality of life in elderly patients with heart failure.>*>> Given the co-
occurrence of heart failure, coronary syndromes, and frailty in elderly individuals, future studies are needed to determine
the clinical and prognostic associations between the three medical conditions.
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Although frailty was clearly demonstrated as an independent predictor of mortality, the evidence of impact of frailty on
hospitalization risk was still conflicting.”*® The inconsistence in the previous studies may be assumed that hospitalization
risk in the frail elderly are affected by many factors, such as differences in comorbidities, healthcare access, tools of
frailty assessment, and duration of follow-up. Our study is the first to reveal that frailty assessed using the Fried model is
associated with short-term hospitalization risk from any cause in elderly patients with CCS. However, the weak
association between frailty and hospitalization in our study reflects the need for long-term follow-up data to confirm
the prognostic value of frailty for hospitalization risk.

Limitations

This study had several limitations. First, the study was conducted at a single center; therefore, the patients did not fully
represent the general population. Second, the association between other comorbidities and frailty was not fully evaluated
because of the low rates of some diseases. Third, except for the group of patients undergoing coronary revascularization,
the remaining patients with CCS may have been inappropriately diagnosed, and the rate was incomplete. Fourth, the
exhaustion assessment based on self-reported questionnaires is a subjective criterion in the Fried model. Fifth, owing to
the nature of the study design, we could not conclude a causal relationship between frailty and its associated factors.
Sixth, the short-term follow-up duration may not have been sufficient to determine the impact of frailty on hospitaliza-
tion. Further longitudinal studies with larger sample sizes are required to confirm our findings.

Conclusions

This is the first study to determine the burden and short-term prognostic value of frailty using the Fried model in elderly
patients with CCS. We found a substantial prevalence of frailty and that advanced age, functional status limitations, and
heart failure are associated with frailty. We also demonstrated that frailty was a predictor of 3-month all-cause
hospitalization. Our findings suggest an important role for frailty assessment in elderly patients with CCS.
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