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Abstract

Objective: The study aims to investigate the changes in plasma ceramide levels in patients with
heart failure with reduced ejection fraction (HFrEF) and the correlation and predictive value of
ceramides with cardiac function in HFrEF patients. Methods: Through a case-control study method,
98 patients with heart failure with reduced ejection fraction who visited and were hospitalized at
the Department of Cardiology, Affiliated Hospital of Qingdao University, from January 2023 to
March 2024 were collected as the case group, and 98 healthy individuals from the health examina-
tion center were selected as the control group. The levels of six types of ceramides (Cer16:0, Cer18:0,
Cer20:0, Cer22:0, Cer24:0, Cer24:1) in the plasma were detected, and the auxiliary diagnostic value
of plasma ceramides for HFrEF was analyzed. Results: Studies have shown that Cer16:0, Cer18:0,
Cer20:0, and Cer22:0 exhibit high expression in the case group and are positively correlated with
NT-proBNP levels; Cer24:0 expression is lower in HFrEF patients and is negatively correlated with
NT-proBNP levels, with statistically significant differences (p < 0.05). ROC curve analysis results in-
dicate that the AUC values for Cer16:0, Cer18:0, Cer20:0, and Cer22:0 are all greater than 0.9, indi-
cating high diagnostic value for HFrEF. Conclusion: Changes in the levels of Cer16:0, Cer18:0,
Cer20:0, and Cer22:0 can reflect the severity of heart function in HFrEF and may be considered as
biomarkers for the diagnosis of HFrEF.
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Table 1. Comparison of ceramide levels between the control group and the case group
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(n = 196) (n=098) (n=98) YZ/y
C16:0, M (Q1, Q3) 2.94 (1.41,5.91) 1.44 (1.12, 1.76) 5.83(4.64,733)  Z=-11.40 <0.001
C18:0, M (Q1, Q3) 1.60 (0.88, 2.65) 0.87 (0.65, 1.16) 2.65(2.19,322)  Z=-11.55 <0.001
€20:0, M (Q1, Q3) 24.56 (21.44,29.63) 21.44 (20.20,22.58)  29.63 (27.61,31.24) Z=-11.86 <0.001
€22:0, M (Q1, Q3) 0.85 (0.61, 1.39) 0.61 (0.54,0.71) 140 (1.23,1.52)  Z=-11.92 <0.001
C24:0, M (Q1, Q3) 24.93(19.05,32.37) 28.63 (22.99,36.36)  22.26 (16.98,26.57) Z=-5.62 <0.001
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C24:1, M (Q1, Q3) 034(0.29,0.41)  0.33 (0.29, 0.41) 035(0.28,044)  Z=-084 0401
C16:0/C24:0,M (Q1,Q3)  0.12(0.05,026)  0.05 (0.04, 0.07) 0.27(0.18,042)  Z=-11.46 <0.001
C18:0/C24:0, M (Q1, Q3) 0.06 (0.03, 0.12) 0.03 (0.02, 0.05) 0.12 (0.09, 0.17) Z=-11.47 <0.001
C24:1/C24:0, M (Q1, Q3) 0.01 (0.01, 0.02) 0.01 (0.01, 0.01) 0.02 (0.01, 0.02) Z=-6.84 <0.001
t: tA236, Z: Mann-Whitney U K636, 2 A% . x+s: FIE £ FRAEZE, M: A2L Qi BP0, Qs:
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Table 2. Correlation between ceramide and NT-proBNP
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Figure 1. Correlation between ceramide and NT-proBNP
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Figure 2. ROC curve
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Table 3. Area under the curve

3. T AR

WL 95% B.15 X [A]

s s R A& XI5k PrifEs R * Wi

TR ERR

C16:0 0.963 0.016 0.000 0.931 0.995
C18:0 0.971 0.011 0.000 0.949 0.993
€20:0 0.993 0.005 0.000 0.983 1.000
€22:0 0.995 0.003 0.000 0.990 1.000
C24:0 0.274 0.038 0.000 0.199 0.349
C16:0/C24:1 0.953 0.018 0.000 0.918 0.987
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