


Determination of the CRS1 incidence in ADHF patients with identification of its independent predictors and evaluation of the clinical outcomes among the patients 

Abstract 
Background: Cardiorenal syndrome type 1 (CRS1) complicates the course and prognosis of patients hospitalized with acute decompensated heart failure. This study aimed to determine the incidence, independent risk factors, and short-term outcomes of CRS1 in a Saudi Arabian cohort.
Methods: We retrospectively analyzed patients admitted with acute decompensated heart failure over five years at a tertiary care hospital. Demographic, clinical, and laboratory data were reviewed to identify predictors of CRS1 and six-month outcomes. Management patterns, including the use of guideline-directed medical therapy, and rates of renal recovery were assessed.
Results: Among 314 patients, CRS1 occurred in 51.2%. Independent risk factors were CKD, hypertension, prior AKI, and COPD. At six months, patients with CRS1 had numerically higher mortality (53.7%) and rehospitalization rates (60%) than patients without CRS1, although these differences were not statistically significant. However, rehospitalization within two months was more common (p= 0.16), and hospital stay was significantly longer for CRS1 patients (p=0.002). Complete renal recovery was achieved in 84 individuals (52.2%) of CRS1 cases, which strongly correlated with favorable outcomes. All patients received diuretics, while ultrafiltration was rarely used.
Conclusion: CRS1 is common among patients hospitalized with acute decompensated heart failure and is associated with adverse short-term outcomes, particularly when renal recovery is incomplete. Early identification of high-risk patients and optimized heart failure management are essential. Larger prospective studies with extended follow-up are warranted to refine long-term care strategies.
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Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Cardiorenal syndrome (CRS) is defined as a pathophysiological disorder of the heart and kidneys, in which acute or chronic dysfunction in one organ precipitates acute or chronic dysfunction in the other  [1]. CRS is classified into five subtypes based on the onset and chronicity of dysfunction. In type 1 CRS, an acute cardiac event, most often acute heart failure, precipitates acute kidney injury (AKI). However, type 2 CRS occurs when chronic heart failure leads to chronic kidney disease (CKD), whereas type 3 CRS is characterized by AKI triggering acute cardiac dysfunction. Type 4 CRS can be described as CKD preceding chronic heart dysfunction, and type 5 CRS involves systemic conditions causing simultaneous cardiac and renal injury  [2].
[bookmark: OLE_LINK1]Acute decompensated heart failure (ADHF) is a rapid-onset clinical syndrome characterized by signs and symptoms of volume overload and pulmonary congestion, often requiring urgent hospitalization and decongestive therapy  [3]. According to the Kidney Disease: Improving Global Outcomes (KDIGO) criteria, AKI is diagnosed when any of the following occur  [4]: an increase in serum creatinine by ≥0.3 mg/dL (≥26.5 μmol/L) within 48 hours; an increase to ≥1.5 times baseline within the prior 7 days; or urine output <0.5 mL/kg/h for at least 6 hours.
The prevalence of CRS1 among hospitalized patients is estimated at 25.4%, with ADHF accounting for 24–45% of cases, acute coronary syndromes for 9–19%, and the remainder related mainly to cardiac surgery  [5]. Notably, approximately one in four patients hospitalized for ADHF develop AKI of varying severity, fulfilling CRS1 criteria  [2]. This condition is associated with poor prognosis: rising creatinine levels during hospitalization correlate with increased in-hospital and long-term mortality, with reported mortality rates as high as 42.5%  [2]. CRS1 also contributes to prolonged hospital stays and a greater healthcare burden.
The pathophysiology of CRS1 is multifactorial, involving renal hypoperfusion, increased renal venous congestion, maladaptive neurohormonal activation, including the renin-angiotensin-aldosterone system, and right ventricular dysfunction. Management strategies have historically focused on decongestion; while diuretics remain the cornerstone of therapy, the benefits of ultrafiltration on renal recovery and survival remain uncertain  [6].
Guideline-directed medical therapy (GDMT) has transformed heart failure management, particularly in patients with reduced ejection fraction (HFrEF), improving morbidity and mortality  [7]. Emerging agents, such as angiotensin receptor–neprilysin inhibitors and sodium–glucose cotransporter-2 (SGLT2) inhibitors, have shown potential benefits in both HFrEF and heart failure with preserved ejection fraction (HFpEF) [8]. Despite robust evidence, GDMT remains underutilized, often due to limited awareness  [9].
Given the frequent clinical encounter with CRS1 in our practice, this study aimed to determine its incidence, identify independent clinical and laboratory predictors, and evaluate in-hospital and six-month outcomes among patients admitted with ADHF. Secondary objectives included assessing GDMT utilization and its association with renal recovery and prognosis in this population.

Methods 
Study Design and Setting
This retrospective observational study evaluated the demographics, clinical characteristics, and outcomes of patients hospitalized with cardiorenal syndrome type 1 (CRS1) at King Abdulaziz Hospital, Ministry of National Guard Health Affairs (MNGHA), Al-Ahsa, Saudi Arabia. Management strategies, recurrent hospital admissions, and mortality were also assessed over a six-month follow-up period.
Study Population
All patients admitted with acute decompensated heart failure (ADHF) between April 1, 2019, and March 31, 2024, were screened. CRS1 was defined as ADHF precipitating acute kidney injury (AKI) according to KDIGO criteria.
Inclusion criteria
Age ≥18 years and admission diagnosis of ADHF.
Exclusion criteria
Age <18 years, Chronic kidney disease (CKD) stage V, regardless of dialysis status, and AKI unrelated to ADHF (e.g., sepsis, vasculitis, acute glomerulonephritis, tubulointerstitial nephritis, nephrotoxic exposure, or obstructive uropathy).
Sampling and Data Collection
A probability sampling method was used to ensure representativeness. Data were retrieved from the BestCare Health Information System, which identified patients with concurrent heart failure and renal dysfunction. Eligible patients were randomly selected for inclusion. Collected variables included:
· Demographics: age, sex, body mass index (BMI), and smoking status.
· Comorbidities: diabetes mellitus (DM), hypertension (HTN), cerebrovascular accident (CVA), coronary artery disease (CAD), peripheral vascular disease (PVD), chronic kidney disease (CKD), chronic obstructive pulmonary disease (COPD), and history of acute kidney injury (AKI).
· Clinical status: New York Heart Association (NYHA) class, vital signs, and fluid balance.
· Laboratory parameters: hemoglobin, hematocrit, sodium and potassium, albumin, phosphate, uric acid, chloride, bicarbonate, glycated hemoglobin (HbA1c), random blood sugar (RBS), estimated glomerular filtration rate (eGFR), serum creatinine, and blood urea nitrogen (BUN).
· Treatment variables: diuretics use, ultrafiltration, and GDMT drug classes (β-blockers, ACE inhibitors/ARBs, mineralocorticoid receptor antagonists, SGLT2 inhibitors, and angiotensin receptor–neprilysin inhibitors).
· Outcomes: in-hospital mortality, 6-month mortality, dialysis requirement, rehospitalization rates (2- and 6-month), renal recovery status at discharge, and length of hospitalization.
Data Analysis
Data were analyzed using IBM SPSS Statistics version 29. Continuous variables were summarized as the mean ± standard deviation (SD) for normally distributed data. Categorical variables were expressed as frequencies and percentages. Group comparisons between non-CRS (NCRS) and CRS1 patients were performed using independent samples t-tests for continuous variables and chi-square tests for categorical variables. Binary logistic regression was used to identify predictors of mortality, rehospitalization, and incomplete renal recovery, with results presented as odds ratios (ORs) and 95% confidence intervals (CIs). Multiple linear regression was conducted separately for NCRS and CRS1 groups to identify predictors of the hospitalization length of stay. Statistical significance was defined as a two-sided p-value <0.05.

Results
Baseline Characteristics
Among 314 patients admitted with ADHF, 161 (51.2%) were diagnosed with CRS1 and 153 (48.7%) with non-CRS (NCRS). Table 1 summarizes baseline demographic and clinical characteristics. There were no significant differences between groups in mean age (NCRS: 67.30 ± 12.36 years; CRS1: 68.43 ± 12.43 years, p = 0.421) or BMI (NCRS: 32.87 ± 8.71 kg/m²; CRS1: 32.21 ± 8.54 kg/m², p = 0.499). Gender distribution was similar (p = 0.382), as were smoking status, DM, CVA, CAD, and PVD prevalence. However, CRS1 patients demonstrated a higher prevalence of hypertension (96.9% vs. 85.6%, p < 0.001), prior AKI (63.4% vs. 10.5%, p < 0.001), CKD (69.0% vs. 31.0%, p < 0.001), and COPD (13.7% vs. 5.2%, p = 0.011). NYHA class distribution differed significantly (p = 0.007), with Class IV cases present exclusively in the CRS1 group.
Clinical and Laboratory Findings
Table 2 compares in-hospital clinical and laboratory parameters. Compared with NCRS patients, those with CRS1 demonstrated: lower heart rate (80.55 ± 13.18 vs. 87.45 ± 15.61 bpm, p < 0.001), low hemoglobin (11.05 ± 2.13 vs. 11.67 ± 2.03 g/dl, p = 0.009), low hematocrit (0.34 ±0.07 vs. 0.36 ± 0.06 %,p = 0.027) lower serum sodium (133.35 ± 5.24 vs. 135.04 ± 5.82 mmol/L, p = 0.007), higher phosphate (1.41 ± 0.40 vs. 1.22 ± 0.28 mmol/L, p < 0.001), lower albumin (33.47 ± 5.54 vs. 34.96 ± 4.83 g/L, p = 0.012), higher uric acid (530.65 ± 170.12 vs. 432.17 ± 148.15 μmol/L, p < 0.001), lower bicarbonate (22.22 ± 5.27 vs. 24.23 ± 5.21 mmol/L, p = 0.001), higher random blood sugar (11.02 ± 6.07 vs. 9.74 ± 5.02 mmol/L, p = 0.044), lower eGFR (34.20 ± 12.59 vs. 68.71 ± 29.77 mL/min/1.73 m², p < 0.001), higher creatinine (186.17 ± 78.67 vs. 109.97 ± 59.25 μmol/L, p < 0.001), and higher BUN (16.12 ± 7.46 vs. 9.19 ± 5.43 mmol/L, p < 0.001). There was no significant difference in the number of GDMT agents prescribed (<3 vs. ≥3, p = 0.142).
Clinical Outcomes
Table 3 shows short-term outcomes. In-hospital mortality did not differ significantly (CRS1: 8.1% vs. NCRS: 7.2%, p = 0.756). Six-month mortality was also similar (13.8% vs. 12.4%, p = 0.727). Only CRS1 patients required dialysis (n = 2), though this was not statistically significant (p = 0.165). CRS1 patients had a significant increase of 2-month rehospitalization rates (62.5% vs. 37.5%, p = 0.016), while 6-month rehospitalization showed a non-significant trend (60% vs. 40%, p = 0.081). The length of hospital stay was significantly longer for CRS1 patients (7.64 ± 7.23 vs. 5.59 ± 4.06 days, p = 0.002).
Multivariate Analyses
Predictors of 6-Month Mortality in NCRS
Binary logistic regression identified the following independent predictors (Table 4): higher serum potassium (OR = 4.07, p = 0.025), higher serum sodium (OR 1.30, p = 0.016), lower serum chloride (OR 0.77, p = 0.002), and higher BUN (OR 1.28, p = 0.018). In the clinical model, CKD (OR = 0.04, p = 0.001), COPD (OR = 0.06, p = 0.011), and use of ≥3 GDMT agents (OR = 0.07, p = 0.022), were each associated with a reduced mortality risk.
Predictors of 6-Month Rehospitalization in NCRS
For NCRS group, the following variables were associated with increased risk of six-month rehospitalization (Table 5): lower serum albumin (OR 0.86, p = 0.006), CAD (OR 8.90, p = 0.002), and use of ≥3 drugs (OR 5.33, p = 0.018) increased rehospitalization risk, while smoking (OR 0.16, p = 0.010) and diuretic use (OR 0.37, p = 0.048) were protective.
Predictors of 6-Month Mortality in CRS1
In the laboratory model, lower hematocrit (OR = 0.00, p = 0.017), lower serum chloride (OR = 0.78, p = 0.041), lower albumin (OR = 0.78, p = 0.001), and lower bicarbonate (OR = 0.75, p = 0.019), were associated with higher mortality risk. In addition, several parameters demonstrated trends toward significance: higher heart rate (OR = 1.06, p = 0.051), and higher eGFR (OR = 1.11, p = 0.051). Although these did not reach the conventional threshold of p < 0.05, they suggest possible clinical relevance (Table 4). 
Predictors of 6-Month Rehospitalization in CRS1
Lower hemoglobin (OR 0.57, p = 0.014) increased rehospitalization risk, while higher serum sodium was protective (OR 0.78, p = 0.009). No clinical variables reached significance (Table 5).
Predictors of Hospital Length of Stay
For NCRS, multiple linear regression analysis showed that higher hematocrit levels (b = 1.50, p = 0.008) were associated with a longer stay, whereas a higher heart rate (b = -0.07, p = 0.004) was associated with a shorter stay. In CRS1, however, hypertension (b = 3.60, p = 0.035) was associated with a longer hospital stay, while higher serum albumin levels were linked to a shorter stay (b = -0.32, p = 0.028) (Table 6).

Discussion
In this retrospective cohort, CRS1 was observed in more than half of patients hospitalized with ADHF, underlining its high clinical burden. This incidence is higher than the ~25% prevalence reported in earlier multicenter analyses  [2,5,10], but aligns closely with findings from Hu et al. (52.6%)  [11] and the 2016 meta-analysis by Vandenberghe et al. (47.8%)  [12]. The elevated rate in our cohort likely reflects an older population, high BMI, and a substantial burden of comorbidities, particularly CKD, hypertension, and prior AKI, all of which emerged as independent predictors in our multivariate analysis. Similar demographic and comorbidity patterns have been noted in other regional and high-risk populations, suggesting that the baseline patient profile plays a central role in CRS1 prevalence.
The risk factor profile identified here is consistent with previous studies, which have linked CKD, low baseline eGFR, high BUN, elevated creatinine, and chronic diuretic exposure with increased CRS1 risk. Laboratory markers of hyperuricemia, hyponatremia, hypoalbuminemia, metabolic acidosis, and low hemoglobin and hematocrit, were also more common among CRS1 patients, highlighting the interplay of renal congestion, neurohormonal activation, and impaired nutritional/metabolic status in its pathogenesis [2,11,13]. This constellation of abnormalities accentuates the complex bidirectional nature of heart–kidney interactions in acute decompensation.
Although mortality differences between CRS1 and NCRS patients were modest in our cohort, persistent renal dysfunction was common and clinically important. Only 52.2% of CRS1 patients achieved full renal recovery by discharge, and incomplete or absent recovery was associated with longer hospitalization and higher readmission risk, findings consistent with earlier reports  [11,14]. Our lower mortality rates compared to some prior studies may reflect a lower proportion of advanced AKI (stage 3), minimal dialysis requirement, and relatively short hospital stays in most cases. These factors, coupled with uniform care delivery within a single health system, may have mitigated early mortality despite the high comorbidity burden.
Therapeutic strategies in CRS1 remain challenging. While diuretics were universally used in our cohort, ultrafiltration was rare, in keeping with guideline recommendations that reserve this approach for diuretic-resistant cases  [15]. The underutilization of GDMT noted here mirrors patterns reported internationally  [9]. Given its proven benefits across the heart failure spectrum  [16,17], optimizing GDMT use, particularly SGLT2 inhibitors, which offer both renal and cardiovascular protection, should be a key management priority. Greater adherence to guideline-directed therapy in high-risk CRS1 patients could improve both renal recovery and long-term cardiovascular outcomes.
The six-month outcomes in this study, a mortality rate of 53.7% and a rehospitalization rate of 60%, were higher than the one-year figures reported by Thanapongsatorn et al. (25.2% and 43.5%, respectively)  [2]. Nonetheless, the significantly higher early rehospitalization rate (within two months) in CRS1 patients highlights the need for intensified post-discharge monitoring and proactive management, including early outpatient follow-up and optimization of both cardiac and renal care.
Recently, biomarkers in CRS provided pathophysiological insights to predict the reduction in kidney function during heart failure and vice versa  [18].
A major strength of this study is the homogeneity of the patient population, all treated within the same healthcare system, which minimizes variability in management protocols and access to care. Additionally, the use of multivariate modeling allowed for the identification of independent predictors beyond univariate associations, adding robustness to the findings.
However, the study’s retrospective single-center design limits causal inference and generalizability. The focus on ADHF-related CRS1 excludes other clinical scenarios of CRS, and the six-month follow-up may underestimate long-term adverse outcomes. Data on certain potential prognostic variables, such as longitudinal medication adherence, outpatient diuretic adjustments, and markers of congestion, were not available, which may have influenced event rates. Prospective multicenter studies with extended follow-up are warranted to confirm these findings, validate the identified predictors, and evaluate targeted interventions aimed at improving renal recovery and reducing hospital readmissions in this high-risk population.						
Conclusion 
In this large single-center cohort, more than half of patients hospitalized with acute decompensated heart failure developed cardiorenal syndrome type 1, with CKD, hypertension, prior AKI, COPD, and elevated BMI as prominent risk factors. Although short-term mortality differences between CRS1 and non-CRS patients were modest, incomplete renal recovery was common and strongly associated with longer hospitalization and higher readmission rates. Laboratory markers such as hypoalbuminemia, anemia, hyponatremia, and metabolic acidosis further identified patients at risk of poor outcomes. Early recognition of high-risk patients, aggressive optimization of guideline-directed medical therapy, and close post-discharge monitoring may improve prognosis in this vulnerable group. Future prospective multicenter studies with longer follow-up are needed to validate these findings, identify modifiable predictors, and refine management strategies aimed at enhancing renal recovery and reducing recurrent hospitalization.
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Table 1. Baseline characteristics of NCRS and CRS1 patients.
	 
	       NCRS
	CRS1
	 
	 

	 
	M±SD
	
	M±SD
	
	t / χ2
	p

	Age in years
	67.30 ± 12.36
	
	68.43 ± 12.43
	
	-0.81
	.421

	
Gender
	Male
	Female
	Male
	Female
	
	

	
	78 (51.0%)
	75 (49.0%)
	90 (55.9%)
	71 (44.1%)
	0.76
	.382

	
BMI (kg/m2)
	32.87 ± 8.71
	
	32.21 ± 8.54
	
	0.68
	.499

	
Comorbidities
      Smoking
	

32 (20.9%)
	
	

34 (21.1%)
	
	0.00
	.965

	DM
	123 (80.4%)
	
	139 (86.3%)
	
	2.01
	.157

	HTN
	131 (85.6%)
	
	156 (96.9%)
	
	12.69
	<.001*

	History of AKI
	16 (10.5%)
	
	102 (63.4%)
	
	95.58
	<.001*

	CVA
	14 (9.2%)
	
	19 (11.8%)
	
	0.59
	.444

	CAD
	98 (64.1%)
	
	106 (65.8%)
	
	0.01
	.933

	CKD
	    45(31.0%)
	
	100(69.0%)
	
	33.75
	<.001*

	PVD
	5 (3.3%)
	
	12 (7.5%)
	
	2.68
	.101

	COPD
	8 (5.2%)
	
	22 (13.7%)
	
	6.46
	.011*

	NYHA      Class 1
	4 (44.4%)
	
	5 (55.6%)
	
	
	

	Class 2
	65 (54.6%)
	
	54 (45.4%)
	
	
	 

	Class 3
	85 (50.9%)
	
	81 (49.1%)
	
	
	 

	Class 4
	0 (0%)
	
	11(100%)
	
	12.17
	.007*


Note: data are presented as mean ± SD or number (%) of subjects. Group comparisons between non-CRS (NCRS) and CRS1 patients were performed using independent samples t-tests for continuous variables and chi-square tests for categorical variables.* Statistical significance was defined as a two-sided p-value <0.05. DM, Diabetes; HTN, hypertension ;CVA, cerebrovascular accident; CAD, coronary artery disease; CKD, chronic kidney disease; PVD, peripheral vascular disease; COPD, chronic obstructive pulmonary disease; NYHA,  New York Heart Association.

Table 2. Clinical and laboratory parameters of NCRS and CRS1 patients.
	 Clinical Picture
	 NCRS
	CRS1
	 

	 
	M ± SD
	
	M ± SD
	p

	HR
	87.45 ± 15.61  
	
	80.55 ± 13.18  
	< .001*

	Hemoglobin(g/dl)
	11.67 ± 2.03
	
	11.05 ± 2.13
	.009*

	Hematocrit
	0.36 ± 0.06  
	
	0.34 ± 0.07  
	.027*

	Serum Kᐩ
	4.29 ± 0.60  
	
	4.40 ± 0.59  
	.114

	Serum Naᐩ
	135.04 ± 5.82  
	
	133.35 ± 5.24  
	.007*

	Serum Cl⁻
	98.76 ± 10.58  
	
	98.11 ± 6.57  
	.511

	Adj Ca2ᐩ
	2.31 ± 0.16  
	
	2.32 ± 0.23  
	.892

	PO43-
	1.22 ± 0.28  
	
	1.41 ± 0.40  
	< .001*

	Albumin (g/l)
	34.96 ± 4.83  
	
	33.47 ± 5.54  
	.012*

	Uric acid (µmol/l)
	432.17 ± 148.15  
	
	530.65 ± 170.12  
	<.001*

	Serum HCO3⁻
	24.23 ± 5.21  
	
	22.22 ± 5.27  
	.001*

	Hgb A1c
	7.61 ± 1.89  
	
	7.65 ± 2.02  
	.855

	RBS
	9.74 ± 5.02  
	
	11.02 ± 6.07  
	.044*

	eGFR (ml/min.1.73m2)
	68.71 ± 29.77  
	
	34.20 ± 12.59  
	 .000*

	Serum creatinine (µmol/l)
	109.97 ± 59.25  
	
	186.17 ± 78.67  
	< .001*

	BUN (mmol/l)
	9.19 ± 5.43
	
	16.12 ± 7.46
	< .001*

	Num of Drugs: < 3
	114.00
	
	131.00
	.142

	                  3 or more
	39.00
	
	60.00
	


Note: data are presented as mean ± SD. Group comparisons between non-CRS (NCRS) and CRS1 patients were performed using independent samples t-tests for continuous variables.* Statistical significance was defined as a two-sided p-value <0.05



Table 3. Clinical outcomes in NCRS and CRS1 patients.
	 Clinical Picture
	 NCRS
	      CRS1
	 
	 

	 
	M ± SD/ F(%)
	
	M ± SD/ F(%)
	t / χ2
	p

	In-Hospitalization mortality
	11(45.8%)
	
	13(54.2%)
	0.10
	.756

	6 months later, mortality
	19(49.3%)
	
	22(53.7%)
	0.12
	.727

	Dialysis
	0.00(0%)
	
	2.00 (100%)
	1.93
	.165

	Rehospitalization within 2 months
	33.00(37.5%)
	
	55.00(62.5%)
	5.83
	.016*

	Rehospitalization within 6 months
	34.00(40%)
	
	51.00(60%)
	3.05
	.081

	Hospitalization length in Days
	5.59 ± 4.06
	
	7.64 ± 7.23
	-3.06
	.002*


Note: data are presented as mean ± SD or number (%) of subjects. Group comparisons between non-CRS (NCRS) and CRS1 patients were performed using independent samples t-tests for continuous variables and chi-square tests for categorical variables.* Statistical significance was defined as a two-sided p-value <0.05

Table 4. Risk factors for 6-month mortality
	 
	NCRS
	CRS1
	
	 

	Predictor
	OR (95% CI)
	p-value
	 OR (95% CI)
	p-value

	Serum potassium (↑)
	4.07 (1.19–13.91)
	0.025
	—
	—

	Serum sodium (↑)
	1.28 (1.05–1.61)
	0.056
	—
	—

	Serum chloride (↓)
	0.77 (0.65–0.91)
	0.002
	0.78 (0.64–0.99)
	0.041

	Blood urea nitrogen (↑)
	1.28 (1.04–1.58)
	0.018
	—
	—

	Chronic kidney disease*
	0.04 (0.006–0.30)
	0.001
	—
	—

	Chronic obstructive pulmonary disease*
	0.06 (0.007–0.54)
	0.011
	—
	—

	≥3 GDMT drugs*
	0.07 (0.007–0.68)
	0.022
	—
	—

	Hematocrit (↓)
	—
	—
	0.00 (0.000–0.059)
	0.017

	Serum albumin (↓)
	—
	—
	0.78 (0.67–0.91)
	0.001

	Serum bicarbonate (↓)
	—
	—
	0.75 (0.59–0.95)
	0.019

	Heart Rate (↑)
	—
	—
	1.06(1.00-1.13)
	0.051

	eGFR (↑)
	—
	—
	1.11(1.00-1.24)
	0.051


Note: *Protective factor. Binary logistic regression was used to identify predictors of mortality, with results presented as odds ratios (ORs) and 95% confidence intervals (CIs). GDMT: guideline-directed medical therapy.
Table 5. Risk Factors of 6-Month Rehospitalization
	 
	NCRS
	                    
	 CRS1
	 

	Predictor
	OR (95% CI)
	p-value
	OR (95% CI)
	p-value

	Coronary artery disease
	8.90 (2.25–35.30)
	0.002
	—
	—

	≥3 GDMT drugs
	5.33 (1.33–21.33)
	0.018
	—
	—

	Serum albumin (↓)
	0.86 (0.77–0.96)
	0.006
	—
	—

	Smoking*
	0.16 (0.04–0.65)
	0.010
	—
	—

	Diuretic use*
	0.37 (0.14–0.99)
	0.048
	—
	—

	Hemoglobin (↓)
	—
	—
	0.57 (0.37–0.89)
	 0.014

	Serum sodium (↑)
	—
	—
	0.78 (0.65–0.94)
	0.009


Note: *Protective factor. Binary logistic regression was used to identify predictors of rehospitalization with results presented as odds ratios (ORs) and 95% confidence intervals (CIs). NCRS, non-cardiorenal syndrome; CRS1, cardiorenal syndrome type 1. 

Table 6. Predictors of Hospital Length of Stay
	Group
	Predictor
	Effect on LOS

	NCRS
	Higher hematocrit
	Longer stay

	NCRS
	Higher heart rate
	Shorter stay

	CRS1
	Hypertension
	Longer stay

	CRS1
	Higher serum albumin
	Shorter stay


Note: LOS, length of Stay; NCRS, non-cardiorenal syndrome; CRS1, cardiorenal syndrome type 1. 

n=314
R2=0.524
b=-0.08
p=0.002
t=-3.25
95% CI=[-0.12, -0.03]

Figure 1: Scatterplot Showing the negative linear relationship between Heart Rate and hospitalization days.

n=314
R2=0.394
b=-0.30
p=0.042
t=-2.06
95% CI=[-0.58, -0.11]

Figure 2: Scatterplot Showing the negative linear relationship between Albumin and hospitalization days.
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