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ABSTRACT Objective: To investigate the clinical significance of serum red blood cell distribution width (RDW), cardiac peptide
peptide (CPP) and amino-terminal type A natriuretic peptide (NT-proANP) in patients with severe heart failure and their correlation with
prognosis. Methods: 98 patients with heart failure admitted to our hospital from January 2020 to December 2023 were selected as the
study subjects. All patients were divided into groups according to Killip classification, including 16 patients with grade I, 23 patients with
grade 11, 21 patients with grade III, and 38 patients with grade IV. 50 healthy volunteers who came to our hospital for physical examina-
tion at the same time were selected as the control group. The expression levels of serum RDW, CPP, and NT-proANP in five groups were
compared, and the correlation between RDW, CPP, NT-proANP and severe heart failure was analyzed. Subsequently, 59 patients with se-
vere heart failure of grade III and IV were divided into death group (n=21) and survival group (n=38) according to their prognosis. The
clinical general situation and the expression level of serum RDW, CPP, NT-proANP were compared between the two groups, and the
prognostic value of serum RDW, CPP, NT-proANP for severe heart failure was analyzed. Results: The levels of serum RDW, CPP and
NT-proANP were significantly different among the five groups. The level of serum RDW, CPP and NT-proANP in grade IV group was
significantly higher than that in grade III, II, I and control group (P<0.05); Spearman correlation analysis showed that serum RDW, CPP,
NT-proANP were positively correlated with severe heart failure (P<0.05); The area under the curve (AUC) is RDW (0.688), CPP (0.667),
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NT-proANP (0.656), and the combination of the three (0.671). The diagnostic sensitivity of RDW is 67.61 %, the specificity is 66.85%,
the diagnostic sensitivity of CPP is 60.03 %, the specificity is 67.53 %, the diagnostic sensitivity of NT-proANP is 61.24 %, the specificity is
66.53%, the combined diagnostic sensitivity of the three is 74.58 %, the specificity is 86.32 %; There were significant differences in Kil-
lip grade, levels of RDW, CPP, NT proANP between the survival group and the death group (P<0.05); The results of logistic regression
analysis showed that RDW, CPP and NT-proANP were independent predictors of the prognosis of severe heart failure (P<0.05). Conclu-
sion: Serum RDW, CPP and NT-proANP are significantly correlated with severe heart failure, and their diagnostic thresholds for severe

heart failure are 17.58 %, 1772.62 pg/mL and 1.12 nmol/mL, respectively. At the same time, the three factors are independent influencing

factors for poor prognosis of severe heart failure.
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Table 1 Comparison of serum RDW, CPP and NT-proANP levels among five groups of subjects(xt s)

Groups n RDW(%) CPP(pg/mL) NT-proANP(nmol/mL)
Grade | 16 13.76% 3.29 1343.73+ 231.24 0.74+ 0.12
Grade Il 23 15.28+ 3.49 1622.85+ 214.25 0.86+ 0.26
Grade IIT 21 17.19% 3.78 1825.24+ 221.34 1.28+ 0.22
Grade IV 38 19.63+ 4.73 2137.07+ 315.36 1.93+ 0.32
Control group 50 12.66+ 2.01 1276.17+ 351.24 0.24% 0.05
F - 368.529 1048.470
P - 0.001 0.001
%2 7% RDW,CPP NT-proANP 5 EE /L IR IBHITEX

Table 2 Correlation between serum RDW, CPP, NT-proANP and severe heart failure

Severity of heart failure

Indexs
P
RDW 0.586 0.005
CPP 0.374 0.019
NT-proANP 0.426 0.012
% 3 Imi& RDW,CPP NT-proANP Xt & /1 H B RIS Wi i 1E
Table 3 Diagnostic Value of Serum RDW, CPP, NT-proANP in Senile Heart Failure
Indexs AUC Diagnostic threshold Sensitivity(% ) Specificity( %)
RDW 0.688 17.58% 67.61 66.85
CPP 0.667 1772.62 pg/mL 60.03 67.53
NT-proANP 0.656 1.12 nmol/mL 61.24 66.53
Combination of the three 0.671 74.58 86.32
10 _— FiR.
CooTETTTTTTTTTTTTT prde 2.5 Ifi& RDW CPP NT-proANP 34 & £ 1> J1 32 18 1 T3t J5 T3 il
e e
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1-Specificity
[ 1 & RDW,CPPNT-proANP X} & 1B IS HT ROC MLk E
Fig.1 ROC curve of serum RDW, CPP and NT-proANP in diagnosis of

severe heart failure
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Table 4 General clinical conditions of survival group and death group

Categorys Survival group(n=38) Death group(n=21) X/t P
Gender (example)
male 21 12 0.001 0.972
female 19 9
Age 57.29%+ 3.42 57.30+ 3.57 0.013 0.990
BMI(kg/m?) 23.14% 2.34 23.19+ 2.29 0.095 0.925
Killip
il 24 7 4.820 0.028
v 14 14
Combined basic diseases
Old myocardial infarction 6 9 5.230 0.022
Diabetes 12 6 1.573 0.210
hypertension 21 14 0.320 0.571
Hyperlipidemia 12 8 2416 0.120
Left ventricular ejection fraction( % ) 61.26x 7.84 63.63t 6.73 1.473 0.144
RDW( %) 16.39+ 3.28 21.31+ 4.34 1.243 0.217
CPP(pg/mL) 1783.47+ 321.84 2314.02+ 375.79 21.952 0.001
NT-proANP(nmol/mL) 1.30% 0.19 2.52+ 0.73 17.826 0.001
% 5 7% RDW,CPP NT-proANP Xt & & S B M FUS FM M E
Table 5 Prognostic value of serum RDW, CPP and NT-proANP for severe heart failure
Factors Parameter estimate Standard error Wald P OR 95% CI
Killip 0.635 0.108 10.484 0.108 0.464 0.210~1.347
Old myocardial
farction 0.847 0.304 13.274 0.124 0.747 0.314~1.249
RDW 0.463 0.096 8.096 0.023 2.546 1.364~3.475
CPP 0.526 0.028 5.736 0.016 0.326 0.251~0.765
NT-proANP 0.464 0.105 8.484 0.016 2.774 1.876~4.010
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