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Long-Term Outcomes After In-Hospital Cardiac Arrest: Does Pre-arrest Skeletal Muscle Depletion Matter?
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Background: Skeletal muscle depletion is prevalent in elderly patients and is associated with unfavorable outcomes in patients with chronic diseases. However, the relationship between skeletal muscle mass and neurological outcomes following in-hospital cardiac arrest (IHCA) has not been evaluated. The aim of this study was to investigate whether skeletal muscle status before cardiac arrest is an independent factor affecting neurological outcomes in patients with IHCA.

Methods: We reviewed a prospectively enrolled registry of IHCA patients. Consecutive adult patients (>18 years) admitted to a tertiary care hospital from 2013 to 2019 were included in the study. Of these, 421 patients who underwent abdominopelvic computed tomography within 3 months of cardiac arrest were included. Skeletal muscle index (SMI) was measured at the third lumbar vertebra, and skeletal muscle depletion was defined using sex- and body mass index-specific cutoffs of SMI. The primary outcome was a Cerebral Performance Category score of 1 or 2 at 6 months after cardiac arrest, which was considered a good neurological outcome.

Results: Of the 421 patients, 248 (58.9%) had skeletal muscle depletion before IHCA. The patients without skeletal muscle depletion showed significantly better neurological outcomes at 6 months after cardiac arrest than those with pre-arrest muscle depletion (20.8 vs. 10.9%, p = 0.004). The absence of skeletal muscle depletion was significantly associated with good neurological outcomes in a multivariable logistic analysis (OR = 3.49, 95% confidence intervals: 1.83–6.65, p < 0.001), along with the absence of diabetes, presence of active cancer, shockable rhythm, and short resuscitation duration.

Conclusion: Pre-arrest skeletal muscle depletion was associated with long-term mortality and poor neurological outcomes after IHCA. Skeletal muscle depletion may be used as a tool to identify at-risk patients who may benefit from aggressive treatments.
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INTRODUCTION

The incidence of in-hospital cardiac arrest (IHCA) has increased to nearly 1 out of every 339 hospitalized adults (Kazaure et al., 2013). Although advances in cardiopulmonary resuscitation (CPR) have increased the survival rate to 22.3% (Girotra et al., 2012), the likelihood of a good outcome after CPR, defined as a Cerebral Performance Category (CPC) score of 1 or 2 (Rittenberger et al., 2011), remains poor following IHCA. The objective prediction of good outcomes for IHCA before cardiac arrest can inform treatment decisions and provide adequate information to family members (Yoon et al., 2018; Kang et al., 2019; George et al., 2020).

Loss of muscle mass and function, known as “sarcopenia,” is prevalent in the elderly (Marzetti et al., 2017). Muscle depletion is related to cardiac function and is a predictor of unfavorable outcomes in patients with chronic diseases (Martin et al., 2013; Moisey et al., 2013; Wong and Frishman, 2019). However, the predictive value of skeletal muscle status for good neurological outcomes after IHCA has not been investigated. Several methods are available to quantify skeletal muscle mass, including dual-energy X-ray absorptiometry (DXA) and bioelectrical impedance analysis (BIA) (Cruz-Jentoft et al., 2019). Measurement of skeletal muscle mass by computed tomography (CT), most commonly obtained at the third lumbar vertebra, is a widely described alternative method for measuring skeletal muscle mass (Mourtzakis et al., 2008).

Obesity despite skeletal muscle depletion is a medical condition defined as the coexistence of sarcopenia and obesity (Polyzos and Margioris, 2018). The health-related risks associated with sarcopenic obesity may be equal to or greater than the sum of the respective risks of obesity and sarcopenia alone. However, the potential synergy of obesity and sarcopenia as a syndromic entity remains hypothetical. Moreover, the relationship between sarcopenic obesity and outcomes in patients with IHCA has not been determined yet.

We hypothesize that the long-term prognosis of patients with IHCA is associated with pre-arrest skeletal muscle depletion. Thus, the aim of this study was to investigate whether pre-arrest muscle mass status, such as the presence of skeletal muscle depletion, is an independent factor associated with a higher likelihood of poor neurological outcomes after IHCA.



MATERIALS AND METHODS


Study Setting and Patient Population

This retrospective cohort study was conducted at Asan Medical Center, a 2700-bed tertiary care hospital in Seoul, Korea. We used a prospectively enrolled registry of IHCA patients to enroll consecutive adult patients (>18 years) admitted to the hospital from March 2013 to February 2019. We identified patients who underwent abdominopelvic computed tomography (APCT) within 3 months before cardiac arrest. The IHCA patients who already had poor cerebral performance (CPC score 3–5) before cardiac arrest and those with inadequate APCT images, no height data, and/or no recorded outcomes were excluded. The ethics committee of Asan Medical Center approved the study protocols and waived the need for informed consent. Personal information of all patients was anonymized and removed before analysis.



CPR Team and IHCA Registry

The medical emergency team (MET) system has been employed at Asan Medical Center since March 2008 (Huh et al., 2014). Physicians and nurses involved in the team are responsible for the identification and critical care of patients who have a risk of cardiac arrest. As members of the cardiac arrest team, the MET manages all IHCA patients even after CPR. After CPR, nurses fill in the CPR registry online within 24 h. The data in the IHCA registry are reviewed and validated by the MET and resuscitation committee. The registry data include demographic history (e.g., age, sex, medical history, diagnosis at hospital visits), resuscitation profiles (e.g., location, initial cardiac rhythm when cardiac arrest was identified), critical interventions conducted at the time of cardiac arrest, defibrillation during resuscitation, time required to defibrillate, and outcomes (e.g., survival, neurological status).

A CPC score was used to determine the neurological status after cardiac arrest (Yoon et al., 2018). For CPC scoring, patients were classified into five categories (Ohlsson et al., 2016): 1 (good cerebral performance: conscious, able to work, might have mild neurological or psychological deficit); 2 (moderate cerebral disability: conscious, sufficient cerebral function for independent activities of daily life); 3 (severe cerebral disability: conscious, dependent on others for daily support because of impaired brain function); 4 (coma or vegetative state: any degree of coma without the presence of any brain death criteria); and 5 (brain death).



Data Collection

Survival rates and neurological outcomes at discharge and at 1 and 6 months after IHCA were retrieved from the registry. Additional data were obtained using the electronic medical records, including weight, height, and the presence of an APCT scan to evaluate body composition. We retrieved body weight and height from the electronic health records on the day closest to when the CT scan was performed. Skeletal muscle area (SMA; cm2) and visceral fat area (VFA; cm2) were assessed at the third lumbar vertebra (L3) of the APCT scan. APCT images extending from L3 in the inferior direction were assessed. Body composition on CT was evaluated using an artificial intelligence software (AID-U™, iAID inc. Seoul, Korea) developed using a fully convolutional network segmentation technique (Park et al., 2020). Two experienced operators (Y. K and K. W. K), who were blind to clinical information, selected axial CT slices at the L3 inferior endplate level in a semi-automatic manner using coronal reconstructed images. Selected CT images were automatically segmented to generate the boundary of total abdominal muscles and measure the abdominal muscle and fat area (Figure 1). Next, two operators (Y. K and K. W. K) checked the quality of the muscle segmentation in all images. The SMA was demarcated using predetermined thresholds [−29 to +190 Hounsfield units (HU)], and the VFA was demarcated using fat tissue thresholds (−190 to +30 HU). Skeletal muscle attenuation was assessed as the mean radiodensity in HU of all SMA at L3.
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FIGURE 1. Color demarcation for skeletal muscle area (red) and visceral fat area (purple) at the third lumbar vertebra.




Definitions

The body mass index (BMI) was calculated as weight in kg divided by height in meters squared (kg/m2). BMI values were categorized as underweight (<18.5 kg/m2), normal (18.5–22.9 kg/m2), overweight (23.0–24.9 kg/m2), or obese (≥25.0 kg/m2), using cutoffs appropriate for the Asian population (WHO Expert Consultation, 2004).

The skeletal muscle index (SMI) was calculated as the SMA in cm squared (measured at L3) divided by the height in meters squared (cm2/m2). Skeletal muscle depletion was defined as an SMI of <43 in men with a BMI of <25, <53 in men with a BMI of ≥25, or <41 in women regardless of the BMI. The sex- and BMI-specific cutoff values were based on survival data of patients with cancer (Martin et al., 2013). A linear relation between the L3 muscle area measured by CT and the appendicular skeletal muscle (kg/m2) measured by DXA was reported (Mourtzakis et al., 2008). Skeletal muscle depletion with obesity was defined as a depletion of skeletal muscle in patients with BMI of ≥25 regardless of sex (Kamo et al., 2019).

Patients who had tumor burden or received chemo- or radiotherapy within 3 months of cardiac arrest were classified as having active cancer.



Statistical Analysis

Data are presented as numbers and percentages for categorical variables. Continuous variables are described using medians with interquartile ranges (IQR) because they were not normally distributed. Differences between groups were analyzed using Chi-square and Fisher's exact test for categorical variables and Mann–Whitney U test for continuous variables, as appropriate. The relationship between skeletal muscle depletion and neurological outcomes was examined using univariable and multivariable logistic regression analyses. The results are presented as crude odds ratios (OR) for univariable analysis and adjusted OR for multivariable analysis, with 95% confidence intervals (CI). Variables with P-values of <0.1 in univariable analysis were selected for multivariable analysis. The purposeful selection of those variables using the standard p-value of <0.1 was based on the recommendations from previous studies (Bursac et al., 2008; Wells et al., 2012). Considering the number of variables, a backward elimination method for stepwise regression analysis was performed to compare with other well-known factors predicting the outcomes of cardiac arrest. The variables included in the multivariable logistic regression analysis were tested for multicollinearity by calculating Pearson's correlation coefficients and variance inflation factors. A variable with a coefficient of <0.7 and variance inflation factor of <10.0 was considered to have no multicollinearity with other variables. Two-tailed P-values of <0.05 were considered statistically significant. All statistical analyses were performed using IBM SPSS Statistics for Windows, version 21.0 (IBM Corp., Armonk, NY, USA).




RESULTS


Patient Population

Of the 1,616 patients with IHCA, 700 patients underwent APCT within 3 months before cardiac arrest, of whom 279 were excluded. Reasons for exclusion included poor cerebral performance (n = 253) and inadequate CT image for the evaluation of SMI or lacking an essential value in the electronic medical records (n = 26), as shown in Figure 2. The remaining 421 patients were included in this study.


[image: Figure 2]
FIGURE 2. Patient flow diagram. APCT, abdominopelvic computed tomography; CPC, Cerebral Performance Score; CT, computed tomography.


Baseline clinical data are presented in Table 1. Patients were categorized into skeletal muscle depletion and non-skeletal muscle depletion groups. Except for demographics, no significant differences in comorbidities, diagnosis at admission, arrest characteristics, and duration from the day of APCT to IHCA were detected between the two groups. The median age of patients with skeletal muscle depletion was 67.0 years (IQR, 56.0–76.0), which was significantly higher than the median age of 63.0 years (IQR, 54.0–72.0; p = 0.019) for patients without depletion. The proportion of males was significantly lower in the skeletal muscle depletion group than in the non-skeletal muscle depletion group (54.8 vs. 68.8%, respectively; p = 0.005). In patients with skeletal muscle depletion, the median BMI (21.8 vs. 23.9 kg/m2; p < 0.001) and SMI (37.2 vs. 48.3 cm2/m2; p < 0.001) were significantly lower than in patients without depletion because BMI-specific cutoff values were used to diagnose skeletal muscle depletion. Median VFA was also significantly lower in patients with skeletal muscle depletion than in those without depletion (94.5 vs. 115.3 cm2; p = 0.007).


Table 1. Clinical characteristics of patients with in-hospital cardiac arrest included in the study.
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Outcomes

The overall survival rate 6 months after IHCA was 19.0%, with 15.0% of all patients having a good neurological outcome, as defined by a CPC score of 1 or 2. Our study revealed that the depletion of skeletal muscle was significantly related to long-term mortality and poor neurological outcomes of patients after IHCA. Significantly more patients without skeletal muscle depletion had CPC scores of 1–2 at the time of discharge from the hospital (26.6 vs. 12.1%; p < 0.001) and at 1 month (26.6 vs. 11.3%; p < 0.001) and 6 months (20.8 vs. 10.9%; p = 0.004) after IHCA compared with patients with skeletal muscle depletion, as shown in Table 2. However, no significant differences in sustained return of spontaneous circulation were detected.


Table 2. Neurological outcomes and survival rates of patients in relation to skeletal muscle depletion.

[image: Table 2]

Variables were also examined by univariable logistic regression analysis and those with p-values of <0.1 were entered into a multivariable model (Supplementary Table 1). There was no multicollinearity among the variables. The absence of skeletal muscle depletion was significantly associated with good neurological outcomes, according to the results of the multivariable logistic regression analysis (OR = 3.489, 95% CI: 1.830–6.651; p < 0.001), along with the presence of shockable rhythm (OR = 2.330, 95% CI: 1.066–5.093; p = 0.034). Good neurological outcomes were inversely related to other variables, including the presence of diabetes mellitus (OR = 0.412, 95% CI: 0.197–0.859; p = 0.018) and the presence of active cancer (OR = 0.402, 95% CI: 0.203–0.797; p = 0.009). The longer the resuscitation duration, the less likely the patients were to achieve a good outcome (OR = 0.909, 95% CI: 0.873–0.946; p < 0.001). The other two variables (witnessed and presumed cardiac cause) did not reach statistical significance (Table 3).


Table 3. Multivariable logistic analysis for good neurological outcome at 6 months.
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A subgroup analysis was conducted in patients with obesity having a BMI of ≥25. Neurological outcomes were compared among patients with skeletal muscle depletion according to the presence of obesity. The rates of survival and good neurological outcome were higher in patients without obesity than in those with obesity at the time of discharge and at 1 and 6 months after arrest. However, these relationships were not statistically significant (Table 4).


Table 4. Relationship between skeletal muscle depletion and good neurological outcome according to the presence of obesity.
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DISCUSSION

The European Working Group on Sarcopenia in Older People updated the definition of sarcopenia in 2018 (Cruz-Jentoft et al., 2019) and reported that sarcopenia is associated with cardiac disease (Bahat and Ilhan, 2016), respiratory disease (Bone et al., 2017), cognitive impairment (Chang et al., 2016), need for long-term care placement (Steffl et al., 2017), and death (De Buyser et al., 2016). Sarcopenia has been studied in various medical areas to identify links between muscle pathology and adverse health outcomes. The principal finding of this study is that patients with no pre-arrest depletion of skeletal muscle have a good prognosis after IHCA. Skeletal muscle is depleted owing to aging, development of chronic diseases, physical inactivity, and inappropriate nutrition (Cruz-Jentoft et al., 2019). Therefore, muscle mass reflects patients' pre-disease performance status, which affects outcomes after cardiac arrest. A possible explanation for these findings is that skeletal muscle is profoundly related to the inflammatory process and acts as an endocrine organ. Skeletal muscle secretes cytokines and other hormone-like factors, called myokines, which counteract the harmful effects of the proinflammatory cytokines (Pedersen, 2009). Dysfunctional myokine secretion may contribute to unfavorable outcomes in patients with IHCA (Walsh, 2009). Based on the results of this study, long-term neurological outcomes can be more accurately predicted by identifying skeletal muscle status along with other well-known factors influencing outcomes after IHCA (Wang et al., 2018; Cho et al., 2020). The presence of a shockable rhythm and short resuscitation duration were associated with good neurological outcomes in our study, as previously published (Andersen et al., 2019). Furthermore, preexisting medical conditions such as diabetes and malignancy are strongly associated with outcomes following IHCA (Ebell and Afonso, 2011).

Despite the association between skeletal muscle depletion and 6-month neurological outcomes, neurological prognostication by skeletal muscle depletion after the sixth month of cardiac arrest cannot be guaranteed. Skeletal muscle quantity can be altered over time in response to the external environment or disease progression, unlike other factors (e.g., diabetes, hepatic disease, history of coronary arterial disease) that influence patient outcomes. For example, a patient who does not have skeletal muscle depletion may develop muscle depletion within a few months as cancer progresses, and vice versa. Alterations in muscle quantity after cardiac arrest should be considered when explaining the association between pre-arrest muscle status and neurological outcomes at 6 months after IHCA. Conversely, interventions that can reverse or prevent skeletal muscle depletion have not been identified. Moreover, the outcomes of patients who overcome muscle depletion status are unknown. This area requires further research.

Sarcopenic obesity results in poor outcomes in various diseases and operations (Montano-Loza et al., 2016; Zhang et al., 2019). However, when we defined obesity as a BMI of ≥25, skeletal muscle depletion and neurological outcomes were not significantly related in patients with obesity. Patients with obesity tended to have poorer outcomes than non-obese patients, but the difference was not statistically significant. Likewise, patients who had VFA-defined obesity and skeletal muscle depletion were more prone to have poor neurological outcomes; however, no significant difference was found compared with patients with only skeletal muscle depletion (Supplementary Table 2). BMI may not be accurate in patients with ascites, pulmonary or soft-tissue edema, and other conditions that affect fluid balance. The VFA could reflect the subject's obesity more precisely even in the presence of ascites or edema, but the statistical power was weak. To validate relationships among fat quantities, skeletal muscle depletion, and outcomes of cardiac arrests, future research is warranted.

One limitation of this study was the evaluation of skeletal muscle status by CT-defined muscle quantities. The term “sarcopenia” means loss of skeletal muscle and its function; therefore, we use the term “skeletal muscle depletion” rather than sarcopenia. Muscle function can be measured by various tests, including the grip strength test (Cruz-Jentoft et al., 2019). However, muscle function was not routinely measured in our hospital during the time the study population was admitted. Including muscle strength measurement in future investigations may improve the predictive ability of sarcopenia in relation to neurological outcomes. Recently, efforts were made to find new biomarkers to diagnose sarcopenia and loss of muscle mass (Drescher et al., 2015). Identification of such new diagnostic tools will improve and build upon our results when applied to medical practice.

Compared with other methods for skeletal muscle quantity measurement, such as DXA and BIA, CT exposes the patients to radiation. Therefore, we retrieved SMI from CT scans that were acquired for diagnostic purposes. As such, we only included patients who underwent APCT and excluded patients without diseases originating from the abdomen or pelvic cavities; moreover, patients with IHCA have several comorbidities, thereby adding to a possible selection bias in this study. Patients with active cancer accounted for more than half of the total study population (53.2%), which would have served as another selection bias as well.

Despite these limitations, our study results may be applied in in-patients with CT scans, particularly in the area of critical care, because the data were derived from APCT scans. A diagnostic APCT scan to evaluate various diseases is widely used and its use is rapidly increasing (Levin et al., 2017). A physician could assess the skeletal muscle status of at-risk patients with severe illness by identifying previously obtained CT images. Muscle depletion status can be used as a tool in conjunction with other existing prediction models (i.e., GO-FAR score) to identify patients who may benefit from aggressive treatments and to make decisions regarding do-not-resuscitation orders before cardiac arrest. Moreover, simple visualization of the typical presentation of skeletal muscle depletion can be achieved by physicians with CT scan images, although specific techniques and experienced operators are needed to accurately calculate the muscle mass (Figure 3).
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FIGURE 3. A comparison of CT images at L3 for male patients with normal BMI categories. (A) A patient who had skeletal muscle depletion only (SMI of 38.3 cm2/m2 and VFA of 61.5 cm2), (B) A patient who had visceral fat obesity and skeletal muscle depletion (SMI of 35.9 cm2/m2 and VFA of 100.1 cm2). BMI, body mass index; CT, computed tomography; L3, the third lumbar vertebra; SMI, skeletal muscle index; VFA, visceral fat area.


Although it is a single-centered observational study, our research included a relatively large number of patients. However, the study population does not represent the characteristics of the general population owing to previously mentioned possible selection biases. Therefore, external validation of our study results is needed.



CONCLUSION

Pre-arrest skeletal muscle depletion was associated with long-term mortality and neurologically poor outcomes at 6 months after IHCA. However, skeletal muscle depletion with obesity did not affect the relationship between skeletal muscle depletion and neurological outcomes.
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Outcomes All patients  Non-skeletal  Skeletal P*

(N=421)  muscle muscledepletion
depletion (N =248)
(N=173)
Sustained ROSC 292 (69.4) 124 (71.7)  168(67.7) 0.452
At discharge
Survival 112(266)  56(32.4)  56(22.6) 0.033
Good (CPC 1-2) 76 (18.1) 46 (26.6) 30(12.1) <0.001
At 1 month
Survival 103(245)  53(30.6)  50(202) 0016
Good (CPC1-2)  74(17.6)  46(266)  28(11.3) <0001
At 6 months
Survival 80(190)  42(243)  38(153) 0015
Good (CPC1-2)  63(150)  36(208)  27(10.9) 0.004

CPC, Cerebral Performance Score; ROSC, return of spontaneous circulation.

Data are expressed as a number with a percentage.

‘p-value was calculated by using Chi-square and Fisher's exact test for
categorical variables.
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Variables® Good neurological outcome at 6 months

Adjusted OR (95% Cl)

Presence of diabetes melitus 0.412 (0.197-0.859)
Presence of active cancer 0.402 (0.208-0.797)
Witnessed 7.546 (0.977-58.308)
Presence of shockable rhythm 2.330 (1.066-5.003)
Resuscitation duration 0,909 (0.873-0.946)
Presumed cardiac cause 2.129 (0.962-4.713)

Absence of skeletal muscle depletion 3.489 (1.830-6.651)

P
0.018
0.009
0.053
0.034
<0.001
0.062
<0.001

Cl, confidence interval; CPC, cerebral performance score; OR, odds ratio.

"Variables with p-values of <0.1 in univariable analysis were entered into a

multivariable analysis.

“p-value was calculated from the multivariable logistic regression analysis after using

backward elimination methods.
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Characteristics! Al patients Non-skeletal muscle depletion Skeletal muscle depletion P
(N = 421) (N =173) (N =248)
Demographics
Age (years) 65.0 (65.0-74.0) 63.0(54.0-72.0) 67.0(66.0-76.0) 0019
Male 255 (60.6) 119 (68.8) 136 (54.8) 0,005
Comorbidties
Hypertension 162 (38.5) 65(37.6) 97 (39.1) 0761
Diabetes meliitus 136 (32.3) 56 (32.4) 80(32.3) 1.000
Coronary artery disease 62(14.7) 27 (15.6) 35 (14.1) 0677
Heart failure 53(12.6) 21 (12.1) 32(12.9) 0.882
Chronic pulmonary disease 28(6.7) 148.1) 14 (5.6) 0328
Chronic kidney disease 73(17.3) 31(17.9) 42 (169) 0.795
Liver cirthosis 52(12.4) 20(11.6) 32 (129) 0764
Active cancer 224 (53.2) 98 (56.6) 126 (50.8) 0275
Diagnosis at admission
Cardiac 72(17.1) 30(17.3) 42(16.9) 1.000
Other medical 278 (66.0) 113 (65.9) 165 (66.5) 0835
Surgical 70(16.6) 29(16.8) 41(16.5) 1.000
Characteristics of arrest
Witnessed 370 (87.9) 148 (85.5) 222 (89.5) 0228
Shockable rhythm 69(16.4) 24 (13.9) 45 (18.1) 0.285
Resuscitation duration (min) 11.0 (4.0-25.0) 11.0(4.0-27.0) 11.0 (4.0-24.0) 0.700
Presumed cardiac cause 81(19.2) 34(19.7) 47 (19.0) 0.900
CASPRI score® 200 (16.0-24.0) 200 (16.0-23.0) 200(17.0-25.0) 0.184
GO-FAR score® 7.0 0.0-13.0) 6.0 (0.0-13.0) 7.0 (0.0-14.0) 0.380
Physical characteristics
Body mass index (kg/m?) 22.9(19.8-25.9) 239 (21.9-25.9) 21.8(19.1-25.0) <0001
Underweight (< 18.5) 48(11.4) 423 44(17.7)
Normal (18.5-22.9) 167 (39.7) 61(35.3) 106 (42.7)
Overweight (23.0-24.9) 84(20.0) 48(27.7) 36 (14.5)
Obese (25.0) 122 (29.0) 60(34.7) 62(25.0)
SMI (em?/m?) 413 (36.2-48.0) 483 (45.2-54.0) 37.2 (33.7-40.0) <0001
VFA (cm?) 103.9 (65.7-155.9) 115.3 (70.9-156.4) 94.5 (48.4-153.1) 0,007
APCT to IHCA (days) 11.0 2.0-31.0) 13.0 (2.0-36.0) 10.0 (2.0-27.0) 0.152

APCT, abdominopelvic computed tomography; CASPRI, cardiac arrest survival post-resuscitation In-hospital; CPC, cerebral performance category; GO-FAR, good outcome following
attempted resuscitation; IHCA, in-hospitel cardiac arrest; ROSC, retun of sponteneous circuletion; SM), skeletal muscle index; VFA, visceral fat area.
*Continuous variables are expressed as median with interquartie ranges; categorical values are expressed as a number with a percentage.

“p-value was calculated using Chi-square and Fisher's exact tests (categorical variables) and Mann-Whitney U test (continuous variables) where appropriate.
2bCASPRI and GO-FAR score are useful tools for predicting neurological outcome following IHCA, and were validated in an Asian population (Wang et al., 2018; Cho et al., 2020).
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Outcomes

Sustained ROSC
At discharge
Survival
Good (CPC 1-2)
At 1 month
Survival
Good (CPC 1-2)
At 6 months.
Sunvival
Good (CPC 1-2)

Skeletal muscle depletion (N = 248)

Non-obese, BMI' <25
(N =186)

129 (69.4)

45 (24.2)
22(118)

37 (19.9)
20(108)

28(15.1)
19 (102)

Obese, BMI > 25
N =62)

39 (62.9)

1(17.7)
8(12.9)

13(21.0)
8(12.9)

10 (16.1)
8(129)

P

0351

0.381
0.824

0.856
0.646

0.840
0.638

BMI, body mass index; CPC, cerebral performance category; ROSC, retum of

spontaneous circulation,

Data are expressed as a number with a percentage.

TObesity is defined as BMI of =25 kg/m?, and the units are omitted in the table.

*p-value was calculated using Chi-square and Fisher’s exact test for categorical variables.
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