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[ Abstract] Objective To analyze the levels of branched chain amino acid (BCAA) in patients with congestive heart
failure (CHF) and their relationship with cardiac function and major adverse cardiovascular events (MACE) . Methods A total
of 144 patients with CHF admitted to the First Affiliated Hospital of Harbin Medical University from October 2020 to November
2022 were retrospectively selected as the CHF group. Their New York Heart Association (NYHA) classifications were as follows:
28 patients with grade I, 72 patients with grade Ill, and 44 patients with grade IV. Another 79 healthy subjects who underwent
physical examination in the First Affiliated Hospital of Harbin Medical University during the same period were selected as the
control group. Gender, age and BMI of the subjects, history of coronary heart disease, hypertension, diabetes and PCI, heart rate
and NYHA grade at admission of CHF patients, BCAA level, N-terminal pro—brain natriuretic peptide (NT-proBNP) level and
left ventricular ejection fraction (LVEF) of CHF patients at admission and examiners during physical examination, the occurrence
of MACE in CHF patients were collected. According to the occurrence of MACE during hospitalization, CHF patients were further
divided into MACE subgroup (n=51) and non-MACE subgroup (n=93) . Gender, age, BMI, BCAA level, NT-proBNP level and
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LVEF were compared between CHF group and control group. The levels of BCAA and NT-proBNP and LVEF were compared in
CHF patients with different NYHA classification at admission. Pearson correlation analysis was used to investigate the correlation
between BCAA level and NT-proBNP level and LVEF in CHF patients. Multivariate Logistic regression analysis was used to
investigate the influencing factors of MACE in CHF patients. Results The levels of BCAA and NT-proBNP in CHF group were
higher than those in control group, and LVEF was lower than that in control group (P < 0.05) . The level of NT-proBNP in CHF
patients with NYHA grade Ill was higher than that of CHF patients with NYHA grade I, and LVEF was lower than that of CHF
patients with NYHA grade II (P < 0.05) . The level of NT-proBNP in CHF patients with NYHA grade IV was higher than that
of CHF patients with NYHA grade Il and Ill, and LVEF was lower than that of CHF patients with NYHA grade Il and Il (P
< 0.05) . Pearson correlation analysis showed that the level of BCAA in CHF patients was positively correlated with the level of
NT-proBNP (r=0.647, P < 0.001) , but not linearly correlated with LVEF (r=0.164, P=0.089) . The proportion of patients with
PCI history, BCAA level and NT-proBNP level in MACE subgroup were higher than those in non-MACE subgroup, the heart
rate was faster than that in non-MACE subgroup, and LVEF was lower than that in non—-MACE subgroup (P < 0.05) . Multivariate
Logistic regression analysis showed that PCI history, heart rate at admission, BCAA level, NT—proBNP level and LVEF were the
influencing factors for the occurrence of MACE in CHF patients (P < 0.05) . Conclusion The level of BCAA in CHF patients is

elevated and the relationship between BCAA and the cardiac function of patients is not clear, but it is positively correlated with

.13.

the level of NT-proBNP, and the increased BCAA level is a risk factor for MACE in CHF patients.
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Table 1 Comparison of gender, age, BMI, BCAA level, NT-proBNP level, and LVEF between the CHF group and the control group

A% Pl TER (Bre) AR (sxs, ) BMI (1£s, kg/m’) BCAA (fzs, pmol/L) NT-proBNP (i+s, ng/LL) LVEF (xxs, %)

XIHEEH 79 49/30 729+7.0 24.6+2.6 438.8+£51.3 1464.4+107.5 544 +42

CHFH 144 82/62 71.8+6.9 25.1+32 522.3+74.4 5911.6+445.1 304 +2.4
t(x*)fH 0.543" 1.133 1.190 8.880 87.337 54.335
Pl 0.461 0.259 0.236 <0.001 <0.001 <0.001

T PR X MH; BCAA=CHEZUILIR, NT-proBNP=NAMANGIKAIIA, LVEF=/E0 %M MM, CHF=FEM L0 J1 568
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R2 AFNYHASLCHFEHBCAA . NT-proBNP/KF- K LVEF H4
(x+s)

Table 2 Comparison of BCAA and NT—proBNP levels and LVEF in CHF
patients with different NYHA grades

NYHAZME i BCAA (wmoll.) NT-proBNP (ng/L)  LVEF (%)
M4 28 43864260 3785.7+74.4 35.6+5.4
% 7 4373£230 52660 £96.2" 300 +4.3°
V4 44 446.631.6 83208+1089"  27.6+33"
FI§ 178 22063.11 30.89
Pl 0172 <0.001 <0.001

H: NYHA=ZZ.0MER P2 “RRm 5NYHA T2 L0#,
P<0.05; "F/R5NYHA M4, P<0.05

®3  MACETALSAEMACETEALIG R VER LA
Table 3  Comparison of clinical data between MACE subgroup and non—
MACE subgroup

JEMACETA  MACEWA — #%kgit

A (n=93) (n=51) wy " I

PRI (i) 52141 3021 0.114° 0736
S (xes, %) 722467 71.2+53 0.843" 0401
BMI (55, kg/m®) 23.2+47 23+35 1120"  0.265
EORE (n (%) ) (226) 10 (19.6) 0.172° 0678
RIS (n (%) ) (204) 12 (235) 0187 0.665
HERRE (n (%) ) 31(333) 18 (35.3) 0056  0.812
PCIHE (n (%) ) 29 (312) 30 (58.8) 10.405*  0.001
AL (x£5, Rmin) — 9L1£10.1 1007£155  4460"  <0.001
ABENYHAZME (n (%) ) 0.137°  0.891

1% 17 (183) 11 (21.6)

M4 48 (51.6) 24 (47.1)

V% 28 (30.1) 16 (314)
BCAA (x#s, pmolll) 3233426 5022541 21838 <0001
NT-proBNP (%5, ng/l.)  4850.9+203.1 784574262 57.072" <0.001

LVEF (x+s, %) 353+6.1 214+3.7 14693 <0.001
TE: MACE=EB AR FoR x MH, "Fondd, FR
ufl

F4  CHFHHE KEMACESZIR R A9 2 [N & Logistic [T 14347

Table 4 Multivariate Logistic regression analysis of influencing factors of

MACE in CHF patients

i 8 SE Wald x*fi P OR (95%CI )
eI 0.573 0.252 9.587 <0001 1.774 (1.082, 2.906)
ABEREDR 0425 0143 10654  <0.001 1530 (1.156, 2.024)
BCAA 0.663 0211 11652 <0001 1.941 (1283, 2.935)
NT-proBNP 0,402 0118 12587 <0.001 1495 (1.186, 1.884)
LVEF 0.547 0.216 8623 <0001 1728 (1.132, 2.639)
F 0 2 A far G R B RE AR R ET, O = LA 23 iR

NT-proBNPHJG G BEHL, fH45 11175 NT-proBNPZK - & 7+
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FAC LA B A B8 RIS 8 DT, LV ERERAIR 2 BHAT W46 D ey

U AR D, O IR PR 2, SRR A E MACE Y XURS: B
% [21-22] .
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