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Evaluation and application of volume load in patients with heart failure with reduced

ejection fraction
HE Ying, LIAO Shengen, WANG Xiaozhi", LI Xinli
Department of Cardiology ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029 , China

[Abstract] Objective: To evaluate the volume status and its impact on prognosis in heart failure patients with reduced ejection
fraction (HFrEF ). Methods: Prospective and consecutive patients hospitalized in Department of Cardiology of the First Affiliated
Hospital of Nanjing Medical hospital due to the diagnosis of HFrEF from 2017 to 2022 were enrolled. Estimated plasma volume (PV)
was used to assess the patient”s volume load status, and divide the patients into low, medium, and high-volume load groups based on
tertiles methods. Correlation analysis was used to evaluate the correlation between PV and classic volume load markers ; Kaplan-Meier
method was used to plot survival curves, and both univariate and multivariable COX regression analysis were performed to evaluate the
correlation between volume load status and prognosis of HFrEF. Results: This study included 233 patients with an estimated PV of
(4.26 + 1.08) L. There is a clear correlation between PV and pro B-type natriuretic peptide (proBNP). After a median follow-up of 25
months, 90 patients experienced cardiovascular death and worsening heart failure requiring readmission. After adjusting for multiple
factors including age, systolic blood pressure, proBNP, renal function, and New York Heart Association(NYHA) grading, compared to
the low-volume load group, the medium and high volume load groupshad a hazard ratio of 1.78(0.94-3.36) and 2.74 (1.45-5.16) ,
respectively, for cardiovascular death and worsening heart failure. Conclusion: The assessment of volume load status in patients with
HFrEF shows that high-volume load is an independent risk factor for the prognosis of HFrEF patients.
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Table 1 Baseline of clinical characteristics
LA far 2l s 2l g witpl
fiths (PV<3.77,n=T77) 3.77<(PV<4.63,n=78) (PV=4.63,n=78) P

W (R T £s) 50.8 + 14.5 54.0 £ 15.5 60.5 + 13.5 <0.001
Fn(%)] 71(92.2) 60(76.9) 42(53.8) <0.001
B (%) ] 32(42.1) 28(35.9) 25(32.5) 0.456
R [ n(%) ] 12(15.8) 12(15.4) 19(24.7) 0.246
Bl IE S S 558 [ (%) ] 10(13.2) 9(11.5) 16(20.8) 0.232
WK [n (%) ] 37(48.7) 28(35.9) 29(37.7) 0.218
NYHA 534 [n(%) ] 0.216

2 33(43.0) 26(33.3) 22(27.8)

3 37(48.1) 40(51.2) 41(52.8)

4 7(9.0) 12(15.4) 15(19.4)
LF (W /min, % £ 5) 85.2+20.8 81.9+18.2 81.0+15.2 0.321
Wi FE (mmHg, & + 5) 123.6 +22.3 1149 +17.2 109.6 + 17.8 <0.001
&5k E (mmHg, % + ) 79.8 + 15.1 73.6+11.4 69.9 +12.2 <0.001
B (mmol/L,X + 5) 3.83 +0.44 3.90 + 0.38 3.92 +£0.42 0.341
A (mmol/L,x +5) 1402 £2.4 140.5 + 3.1 140.1 +3.2 0.696
HEH (g/L,x ) 38347 38.0=54 364 %62 0.076
WUEF mol/L, M(Pas, Prs) ] 87.8(73.1,102.8) 81.7(72.6,104.7) 81.8(62.3,95.0) 0.184
SR ZE (pmol/L, % £ 5) 214112 18.1+8.8 182+11.9 0.093
SR EE (mmol/L,x + 5) 454 +121 3.95+1.15 3.80 + 1.29 <0.001
IR PR (pmol/L, X + 5) 511 = 145 486 + 159 447 + 164 0.039
MLLEH (gdL,x +5) 16212 13.9£0.6 120£1.2 <0.001
MLEAR(%, % £5) 479 +4.0 42,6 +2.0 36334 <0.001
proBNP[ pg/mL, M(Pss, Pss) ] 2 048(596,3 945) 2293(956,7 775) 5156(1687,8 349) <0.001
S E( %, % = 5) 31986 31.7+88 326+83 0.821
IKHEFEE (kg/m*, % = 5) 27.1%53 252 %47 227+43 <0.001
IRTEE (%) | 24(31.6) 28(35.9) 14(18.2) 0.040
ACEI/ARB/ARNI[n(%) ] 62(81.6) 59(75.6) 56(72.7) 0.420
BEZRFHIT I [n(%) ] 73(94.8) 68(87.2) 67(89.3) 0.154
B =] DEAR [ (%) ] 31(40.8) 28(35.9) 37(48.1) 0.304
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Figure 1 Analysis of the correlation between plasma vol-
ume and proBNP levels
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Figure 2 Survival curves of HFrEF patients with different

volume load status
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Table 2 Univariate and multivariate Cox regression analysis of volume load and cardiovascular death and readmission for

worsening heart failure in HFrEF

. UENPSE i EAE i
R HR(95%CI) P HR(95%C1) PIH

EE 0.72(0.45~1.13) 0.151 — —
AR 1.03(1.01~1.04) 0.001 0.66(0.50~0.87) 0.003
i 0.95(0.88~1.01) 0.119 —
ik 1.01(0.62~1.66) 0.966 — —
MRS 1.00(1.00~1.003) 0.060 — —
e I 0.75(0.48~1.17) 0.205 — —
IR 0.99(0.59~1.69) 0.983 —
W45 0.97(0.96~0.99) <0.001 0.99(0.97~1.00) 0.024
S AL 0.98(0.95~1.01) 0.134 — —
Lg(NT-proBNP) 3.72(2.36~5.87) <0.001 2.08(1.22~3.54) 0.007
JLEF 1.06(1.02~1.09) 0.001 1.06(1.01~1.11) 0.010
NHYA 4344

244 1.00 — 1.00 —

3% 2.58(1.49~4.44) 0.001 1.87(1.04~3.38) 0.035

444 3.48(1.77~6.82) <0.001 1.74(0.81~3.76) 0.159
Z5w f fuf

1% 1.00 — 1.00 —

rh 1.95(1.09~3.49) 0.024 1.78(0.94~3.36) 0.076

= 3.09(1.77~5.39) <0.001 2.74(1.45~5.16) 0.002

NT-proBNP: N o s i £ IR A 1 o
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