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Correlation of plasma fibroblast growth factor-23 and galectin-3 levels with

anemia in patients with chronic heart failure

WANG Lu-Zhao* , CHAI Xiao-Qi, CHEN Yu-Jun, LI Zi-Jie
( Department of Cardiology, Hanzhong Central Hospital, Hanzhong 723000, China)

[ Abstract] Objective Anemia shows an important impact on the prognosis of heart failure patients. The main purpose of this study
was to investigate the correlation of plasma fibroblast growth factor-23 (FGF-23) and galectin-3 ( Gal-3) levels with anemia in patients
with chronic heart failure. Methods The clinical data of 95 patients with acute attack of chronic heart failure admitted to our depart-
ment from May 2018 to March 2019 were collected and analyzed retrospectively. According to being accompanied with anemia or not,
these patients were divided into anemia group (n=47) and non-anemia group (n=48). The clinical data were compared between the
2 groups. The statistical analysis was carried out by SPSS statistics 25. 0. Logistic regression analysis was used to analyze the effects of
related factors on anemia. Receiver operating characteristic (ROC) curve was employed to predict the values of the related factors for
anemia in heart failure patients. Results There were significant differences in hemoglobin (Hb), FGF-23, Gal-3, urea nitrogen,
cystatin C and creatinine between the 2 groups (P<0.05). The Hb level was negatively correlated with FGF-23 (r=-0.470), Gal-3
(r=-0.379), urea nitrogen (r=-0.330), cystatin C (r==0.319) and creatinine (r=-0.282, all P<0.01). Multivariate logistic
regression analysis showed that FGF-23 (OR=1.02, 95%CI 1.011-1.030) , Gal-3(OR=1.05, 95%CI 1. 004—1. 102) and urea nitrogen
(OR=1.23, 95%CI 1.030-1.481) were independent risk factors for anemia in patients with heart failure (P<0.05). ROC curve
analysis indicated that FGF-23 had a good predictive value for anemia, and the area under the curve was 0.826 ( 95%CI
0.742-0.909). Conclusion Plasma FGF-23 and Gal-3 levels are negatively correlated with Hb in patients with chronic heart
failure. The elevations of plasma FGF-23, Gal-3 and urea nitrogen levels are risk factors for anemia in these patients.
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Table 1 Comparison of baseline data between two groups

Item Anemia group (n=47) Non-anemia group (n=48) X7 P value
Age(years, x+s) 68.3+4.2 68.5+4.4 -0.269 0.78
Male[ n(%) ] 30(63.8) 30(62.5) 0.018 0. 89
Hb(g/L, x+s) 99.63+10.76 130. 08+12.01 -13.320 <0.01
FGF-23[ pg/ml, M(Q,, Q5)] 322.4(297.8, 376.9) 243.33(201.9, 306.4) -5.470 <0.01
Galectin-3(pg/ml, x+s) 48.79+12.32 42.04+10. 16 2.910 <0.01
Urea nitrogen( mmol/L, x+s) 9.70+4. 15 7.12+£2.70 3.580 <0.01
Uric acid[ mmol/L, M(Q,, Q;) ] 428.4(351.4, 571.9) 463.3(333.3, 531.2) -1.000 0.31
Cystatin C(mg/L, x+s) 1.60+0. 86 1.15£0. 35 3.300 <0.01
Creatinine[ mmol/L, M(Q,, Q3) ] 95.6(71.4, 126.5) 71.8(60.9, 88.9) -3.020 <0.01
PDW( %, x+s) 16.39+3. 67 15.90+3. 53 0. 670 0.51
MPV (fl, x+s) 12.38+1.44 12.36+1.70 0. 060 0.96
RDW-CV (%, x+s) 14.73£1.75 15.41+7.97 -0.570 0.57
RDW-SD({l, x+s) 49.95+6. 56 47.33+11.27 1.370 0.17
NT-proBNP[ pg/ml, M(Q,, Q5) ] 12962(8350,15759) 13941(8125,19615) -1.170 0.24

Hb: hemoglobin; FGF-23: fibroblast growth factor-23; PDW: platelet distribution width; MPV ; mean platelet volume; RDW-CV : coefficient of variation
of red blood cells width; RDW-SD; standard deviation of red blood cell width; NT-proBNP: N-terminal pro-brain natriuretic peptide.
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Table 2 Univariate logistic regression analysis of influencing factors for anemia in patients with heart failure

Factor B OR SE Wald 95%CI P value
Urea nitrogen 0.225 1.25 0.071 9.931 1.089-1.441 0.002
Cystatin C 1.265 3.54 0. 447 8.010 1.475-8.511 0. 001
Creatinine 0.023 1.02 0.008 8.927 1.008-1.038 0. 003
FGF-23 0.021 1.02 0. 004 22.692 1.013-1.030 <0.001
Galectin-3 0.052 1.05 0.019 7.514 1.015-1. 094 0. 006
Age 0.013 1.01 0.024 0.267 0.965-1.062 0. 605
Male 0.057 1.06 0. 425 0.018 0.460-2. 438 0.893

FGF-23; fibroblast growth factor-23.
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Table 3 Multivariate logistic regression analysis of influencing factors for anemia in patients with heart failure

Factor B OR SE Wald 95%CI P value
Urea nitrogen 0.211 1.23 0.118 0.744 1.030-1. 481 0.023
Cystatin C 0.541 1.72 0.756 0.512 0.390-7.564 0.474
Creatinine 0.012 1.01 0.014 0.795 0.985-1.041 0.373
FGF-23 0.020 1.02 0. 005 17.022 1.011-1.030 <0.001
Galectin-3 0.051 1.05 0.025 5.166 1.004-1. 102 0.032
Age -0.026 0.97 0.036 0.536 0.911-1.041 0.441
Male 0.084 1.09 0.678 0.034 0.349-3.388 0. 885

FGF-23; fibroblast growth factor-23.
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