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Abstract:Objective ~ To explore the changes of fibrosis indicators in patients with acute heart failure
(AHF) combined with diuretic resistance (DR). Methods A total of 66 AHF patients with DR Hospitalized
in the Cardiac intensive Care Unit of Guang ‘anmen Hospital, China Academy of Chinese Medical Sciences
from November 2022 to February 2024 were selected as the research objects. The patients were divided into

control group (2 h UNa—=70 mmol/L) and observation group (2 h UNa<(C70 mmol/L). The clinical character-
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istics, UNa levels at different time points,and fiber indexes [ laminin (LN), procollagen type [l N-terminal
peptide (P [l NP), hyaluronic acid (HA), collagen type IV (CIV)] levels were compared between the two
groups. Pearson or Spearman was used to analyze the correlation between fibrosis indexes and other physical
and chemical indexes in AHF patients with DR. Multivariate Logistic regression was used to analyze the risk
factors of AHF with DR. The receiver operating characteristic (ROC) curve was drawn to analyze the predic-
tive value of related indicators for AHF with DR. Results There were 31 patients in the observation group
and 35 patients in the control group. The proportion of patients with hypertension in the observation group
was less than that in the control group (P <C0. 05),the levels of serum creatinine (SCr), triglyceride (TG),
white blood cell count (WBC) and HA were higher than those in the control group,and the levels of hemoglo-
bin (HGB),2 h UNa,6 h UNa and 24 h UNa on admission were lower than those in the control group. The
differences were statistically significant (P<Z0. 05). The level of HA was negatively correlated with the levels
of albumin (ALB) ,total cholesterol (TC),and blood chloride (Cl) at 2,6,and 24 days after admission, and
positively correlated with the levels of N-terminal pro-brain natriuretic peptide (NT-proBNP) and C-reactive
protein (CRP) at 2,6,and 24 days after admission, The PIl NP level was negatively correlated with 24 h UNa
and ALB levels,and positively correlated with CRP levels. The level of CIV was negatively correlated with
ALB and high density lipoprotein cholesterol (HDL-C),and positively correlated with uric acid (UA), total
bilirubin (TBIL) ,direct bilirubin (DBIL) and CRP. LN was negatively correlated with 6 h UNa, ALB,Cl and
HCO; .and positively correlated with BUN,SCr, UA, TBIL,DBIL and CRP. Multivariate Logistic regression
analysis showed that the increase of HA, TG and SCr levels were independent risk factors for DR in AHF pa-
tients (P<C0. 05). ROC curve analysis showed that the area under the curve (AUC) of HA,SCr, TG and WBC
for predicting DR in AHF patients was 0. 67,0. 65,0. 58 and 0. 52 respectively. The AUC of HA,SCr, TG and
WBC combined to predict DR in AHF patients was 0. 77. Conclusion Fibrosis is involved in the process of
AHF with DR,and the four markers of fibrosis may reflect this pathological change to a certain extent,provi-
ding a basis for targeted therapy of fibrosis and blocking the process of DR.
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i H Xt B2 (n =35) WEEH (n=31) t/X*)Z P

S %V B I 12(34.29) 11(35.48) 0.01 0.92
AHF V¥ 55 2 (4F) 7.30(1.00,10.00) 10.97(1.00,17.50) 0.79 0.57
B H- 2 I ARA PRI ik ZEK 57 Bt (mg) 67.03(40.00,80.00) 56.55(40. 00,80. 00) 0. 60 0. 86
NT-proBNP(pg/mL) 4 204.00(2 143.00.6 071.00) 6 129.00(1 781.00,11 714.71)  —1.20 0.23
¢TNICpg/L) 27.46(16.73,96. 22) 58.49(19. 68,415, 88) —1.51 0.13
GLU(mmol/L) 8.3442.99 7.2342.69 —1.80 0.07
BUN(mmol/L) 8.4343. 46 10.3144.52 3.70 0.07
SCr(pmol/L) 92, 35437, 72 114. 00245, 30 —2.06 0. 04
UA(pmol/L) 412, 054154, 92 420.284-158. 08 0.01 0.99
ALT(U/L) 15.10(9. 60,25. 20) 16.00(12. 38,30. 18) —0.78 0.43
AST(U/L) 22.30(18.70,32.10) 24.85(18.53,41.13) —0.90 0. 37
ALB(g/L) 35.6244. 67 35.4745.77 —0.23 0. 82
TC(mmol/L) 3.4541.08 3.58-0.79 1.84 0.19
TG(mmol/L) 1.10+0. 39 1.3540.68 5.54 0.02
HDL-C(mmol/L) 0. 9520. 30 0.9470. 30 0. 24 0.63
LDL-C(mmol/L) 2.08+0.73 2.1740.53 1.22 0.28
TBIL(gmol/L) 16.50(12.70,24. 60) 16.50(11. 80,24. 80) 0.55 0. 46
DBIL(pmol/L) 3.90(3.00,5.90) 4.30(2.40,28.10) —0.37 0.71
K(mmol/L) 3.9820.49 4.2540. 67 0.92 0. 34
Na(mmol/L) 138.6744.15 136. 835. 60 2.61 0.12
Cl(mmol/L) 101. 9444, 59 104.188. 38 1.32 0. 54
LA(mmol/L) 2.1820. 90 2.4941.13 0.71 0.41
HCO,  (mmol/L) 23,3974, 34 24.7346. 38 —0.18 0. 86
WBC(X10°/L) 6.48+2. 24 7.08+3.19 5.04 0.03
HGB(g/L) 120. 6319. 53 112. 08228, 54 8.73 0.01
CRP(mg/L) 4.95(2.16,12.23) 5.55(1.16,19.51) —0.23 0. 82
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LA ABE 2.6.24 h UNa 7K AR T % B4,

1.54, Py
8.46,P 4, <<0.01),

:O. ZZ;FgEm

2 AP 2
=0.01;F 44 = (P<<0.05),

ERA

SiitFE L (P<<0.05),

ERILIFE

ELLH A BE 2.6.24 h UNa /K I #8,
W% 2,

X (P>0.05),

A IRALABE 2.6 h UNa 7k
FrFABE 24 h UNa KF, 22 53 4 G 3% 5 X
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NP.CRP /K5 IEME(P<<0.05);PIINP 5 24 h  (P<C0.05) ;LN K5 6 h UNa,ALB.CI.HCO, ~
UNa ALB K2 MAHKE(P<0.05),5 CRP K FE  KFEEMAHL(P<0.05),5 BUN,SCr,UA, TBIL,
IEAHOE (P<C0.05);CIV 5 ALB.HDL-C KF-£ %4  DBIL.CRP K F2IEFHE, Wk 4,

X (P<<0.05), 5 UA,TBIL.DBIL,CRP /K & iF 4

3 2 HBEAENMERUEBIM(P,; Py )3 v 45 ]

i H n HA(mg/L) PIINP(ng/mL) CIV(ug/L) LN(pg/mL)
X 20 35 99.52(42.20,131.70) 18.47(11. 30,23.50) 123.82(72.00,174.50) 34,854 11. 94
W5 41 31 164. 33(59. 40,259, 50) 16.95(10. 48,22, 00) 128.70(87.05,185. 85) 37.69411.89
Z/t —2.38 —0.04 —0.52 —0.96
P 0.02 0.97 0. 60 0. 34

x4 FHUESELIERHE XN

HA(mg/L) PII NP(ng/mL) CIV(pg/L) LN(pg/mL)
EiEL 7N
r P r P ) P r P

2 h UNa(mmol/L) —0.43 0.01" —0.06 0.67 —0.10 0.43 —0.12 0. 35
6 h UNa(mmol/L) —0. 45 0.01 —0.25 0.05 —0. 20 0.12 —0.27 0. 04
24 h UNa(mmol/L) —0. 37 0.01 —0.27 0.03 —0.19 0.15 —0.13 0.33
NT-proBNP(pg/mL) 0.26 0. 04 0.05 0.72 0. 20 0.11 0.19 0.14
¢TNI(pg/L) 0. 04 0.72 0. 04 0.77 0.09 0.48 —0.03 0. 84
GLU(mmol/L) —0.16 0.21 —0.19 0.14 —0.09 0.47 —0.08 0.53
BUN(mmol/L) 0.19 0.14 0.18 0.15 0.22 0.09 0.28 0.02
SCr(pmol/L) 0.25 0.05 0.14 0.28 0.10 0.42 0. 30 0.02
UA (pmol/L) 0.18 0.17 0.15 0.26 0. 30 0.02 0.26 0. 04
ALT(U/L) 0.13 0. 30 0.06 0.62 0.02 0. 88 0.17 0.19
AST(U/L) 0.12 0.36 0.07 0.58 —0.01 0.98 0.15 0.24
ALB(g/L) —0. 36 0.01 —0. 30 0.02 —0.29 0.02 —0. 30 0.02
TC(mmol/L) —0.28 0.02 —0.21 0.09 —0.17 0.17 —0.10 0. 44
TG(mmol/L) —0.15 0.22 —0.16 0.22 —0. 24 0.06 —0.08 0.54
HDL-C(mmol/L) —0.15 0.26 —0.08 0.56 —0.32 0.01 —0.06 0. 64
LDL-C(mmol/L) —0.20 0.11 —0. 20 0.13 —0.19 0.13 —0.07 0.57
TBIL(ymol/L) 0.10 0. 44 0.09 0.48 0.48 0.01 0. 36 0.01
DBIL(pmol/L) 0.20 0.11 0.18 0.17 0.56 0.01 0.37 0.01
K(mmol/L) —0.09 0.50 —0.03 0. 84 —0.11 0.38 —0.15 0.24
Na(mmol/L) —0.24 0.06 —0.06 0. 64 —0.21 0.11 —0.22 0.08
Cl(mmol/L) —0.35 0.01 —0.16 0.21 —0.21 0.10 —0.25 0. 04
LA(mmol/L) 0.15 0.23 0.02 0. 86 0.24 0. 06 0.06 0.67
HCO,  (mmol/L) 0.14 0. 30 0. 04 0.77 0.01 0.98 —0.27 0. 04
WBC(X10”/L) —0.06 0.65 0.01 0.97 0.11 0. 40 0.02 0. 90
HGB(g/L) 0.03 0.85 —0.06 0. 64 0. 20 0.12 —0.03 0.83
CRP(mg/L) 0.36 0.01 0. 30 0.02 0.32 0.01 0.31 0.02

2.6 AHF AJf DR WZHE Logistic BIH4H LI MEEKHER: VIF>10 A948 & (& 1L & . WBC,HGB &
ERGIFDRENHAZAR KR 1.2.3FERFAHSEIT  2.6.24 h UNa) , #H47 Z W K Logistic [ 32081, 45 &
SR SCAERE N AR (RER A R Z Bk BR.HA TG f1 SCr K FEThE & AHF 3% 45 DR
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Mk ST fE e &= (P <<0.05), W35,

x5 £ F % Logistic [E13
i3S B SE  WaldX* P OR OR 1y 95%CI
HA 0.01 0.01 4,67 003  1.00 1.00~1.01
SCr 0.01 0.01 3.62  0.04 101 1.00~1.03
TG .21 0. 60 406 0.04  3.35 1.03~1.88
WHOR —3.71 1.22 9.22 0.0l  0.03 —
T — RN THE .

2.7 HA.SCr.TG.WBC % AHF % & DR #Y
DA H WLER LA by BH P X R 2L, %o 20 A A B
xR 4T ROC B4 2, 45 2R 878 . HA  SCr . TG,
WBC Bl Wi AHF £ 3% & JF DR 9 i & F i 2
(AUC) %3 %1 & 0. 67,0. 65,0. 58,0. 52, HA, SCr,
TG.WBC B4 il AHF % & JF DR ) AUC K

0.77, W 6.7 LE 1.2,
1.0-

0.8-

0.6~
5
&
Mg
0.4~
0.2-
0.0+ I I 0 [ 1
0.0 0.2 0.4 0.6 0.8 1.0
1-H5RE
B 1 HA.SCr,TG.WBC &Ml AHF & &¥H

DR B ROC Bh%

x6 HA.SCr, TG, WBC &3N3 AHF £& &3 DR By f i &
SRy RS Y0 RAPE Y W ABREL AUC P AUC 1 95%CI
HA 51.6 82. 86 54. 80 0.38 0.67 0.02 0.54~0. 80
SCr 25. 80 80. 50 80. 50 0. 30 0. 65 0.04 0.51~0.79
TG 94. 29 25. 81 1.72 0. 20 0.58 0.22 0.44~0.72
WBC 74. 20 25. 80 9.05 0. 20 0.52 0.74 0.38~0. 67

x®7 HA.SCr.TG.WBC Bk *t AHF ##& & 3 DR BIF MM 1E
S ap FERE (Y REUE %) RAERKIE A5 EHK AUC P AUC 1§ 95%CI
HA.SCr B4 70.59 70. 97 0.43 0.42 0.71 0.01 0.58~0. 84
HA.TG B4 73.50 64.52 0.46 0.38 0.71 0.01 0.58~0.83
HA.WBC B4 64.71 64.52 0.46 0.29 0.67 0.02 0.54~0. 80
SCr TG B4 99.12 48. 39 0.58 0. 40 0.70 0.01 0.57~0.83
SCr.WBC Bt 4 67.65 64.52 0.45 0.32 0. 66 0.03 0.52~0.79
TG.WBC B4 50. 00 74.19 0.44 0.24 0. 60 0.16 0.46~0. 74
HA.SCr.TG B4 85.29 70.97 0.53 0.56 0.75 0.01 0.63~0.88
HA.SCr.WBC B4 79. 42 58.06 0.53 0.38 0.72 0.01 0.60~0. 85
HA.TG.WBC B & 67.65 67.74 0. 44 0.35 0.71 0.01 0.59~0. 84
SCr.TG.WBC ¥4 79. 41 58.06 0.54 0.38 0.71 0.01 0.59~0. 84
HA.SCr.TG.WBC Bt & 82. 36 77.42 0.48 0. 60 0.77 0.01 0.64~0. 89
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HAZER
HA, SCrEt&

HAv SCr. TREEA
HA. SCr WBCHEZ:
HAv TG, WBCELZ
— SCry TG, wnacH;f'f;;H;%A
HA, SCr. TG, WBCEEA
ik

T BEE

0.0 r i :

0.0 02 04 06 08 10
1-$RE
2 HA.SCr.TG.WBC BX&%iill AHF £& &3

DR B ROC £

DR %i“é}i"@ﬁﬁﬂﬁ*ﬂ FE ML A S A7 A8 19 4R
B BRI R, B aA 50% B AHF BB E 7
DR M4, & DR & A, 8350 5 35 14F 7 A B
IR 386 A e B i) B KT B R R R AR B A A
DR FAE# T2 WAk , W0 7 3 38 53 A R A HE BT 2
Wi K BE b R R 3 ON 6 uE A HE S B
(FeNa)<C0. 2% 8 UNa<C50 mmol/L 5 UNa/K<C
L0 AR EALTE 5, 2021 48 RICUH O JIE 3 27 23 (2 -m'ré
O JTHE R 12 WE FYA 9T 35 O K A IR 0l R
6 h UNa<(50~70 mmol/L B 6 h ﬁ’(g<1oo~15o
mL/h VE R EALFE AR K e B B AL IS bR A B T 0
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TE S DR AR SR I I B 14 T 004 it

AWML SCr 7K F 5 T X 41, HGB /K%
KT X IR, 22 53 Gt 2% 5 L (P <<0.05), 5 SE-
GAR %™ B gx 45 1 — 300, BB O- B -9 = BRAE .
ML WBC = T X4 B4 (P <<0. 05) , $2 /R B e ] B
& AHF & Jf DR % Wi ZREM/ S KW R, &
WSk &8 T A @A B4, B4 B TG KF 5
TXF A B (P <<0.05), Z &K Logistic [ Il
ROC i€/ #r &t R /R, TG e Wi AHF 4
KM DR, ABFFEAREH G I 2 RIS RS I 3 38 2
—2P L, W TG A GLU 2 5 #8550 09 H b — Fe-1 4
TR B TyG) 5 42 & 450 A Zh g 2 1Y L0 L& 4
PR B A OG5 LR HF SR 3l ik 5 s g
R 9 2 S S TE AR OCH R R IR R R
2y SN UB U EE i< T

AWFGE HAL TG 1 SCr /KT8 & AHF 5 &
Jf DR 0 57 & B R & (P <<0. 05), B & HA ., SCr,
TG F1 WBC #itill AHF &4 DR R 8 . [\ 50
LA B HA KB 5 T X0 BRZH (P <<0. 05) , B B
HA KTt o] BE A i f& DR A 2%, A BT 2w, B
AR PR & AHFE B2 B R4 L DR i
PRI 3l Jok o3 1 A58 £ 5 95 AR IfiL 6 L0 %8 Na I K
Je: DR B S7 W00 R 7 SR i £F 2 Ak 3 AR fE AHEF
A JF DR B3 03 i R BT .

LN.PIINP.HA.CIV fE M 1& G £F d AL 48 b, 5
HF S ES % VAR OG . o LN B8 5 1 3= 22
A S B bk oBE H— R AR ER 40 I A 3 B PITNP 32
Z: 55 B JE AR R A 2T 2 Ak BT A £ 4 Ak 0 A
AV R HA D 32 Rl B 2 4 AR ARG R
CIV il S Bl 356 i WA A0, I 43 S B &F 2k Ak K 7. BF 5
WoR XL AR AR W) 5 0 LA 4R AR LB /N R R/
B BRAT dE AL VM G, Bl CICOIRA 4577 3 1
BEDF 101 ] HE #3% . Z8HE PIINP X} HE 4 k37
TN B, P ILNP 5[] R HE F2 B2 R 45 )R A
&, M5 LVEF XM, & ik — 2 44 DR &
AHF AL ZF 4 A6 1 72 A BIL ]

T DR & H S AHF B35 Na W . A
FAER DR B H 53 A R, & R HF
ZEf UNa FEH 80 (P <<0. 05) . [ HA 5 2.6.,24
h UNa 2748, PIINP 5 24 h UNa & A%, LN
56 h UNa 216G, Kk UNa HEH 0] fg 25
M AF AL R A BRI 2 — . Na ™ B2 &L 4F HF
STU A BIF 2T T Y L 4 2 HE 45 91 B 2 fiE B 65 By B
PO R et 8 H R AR B A L Na R
NA-#141 Na”-UNa =% ¥4 , DR B i T UNa Hf
B A2 Na ™ 8L SOF = 8 I 2 ol O IE L
T2 8T AE /B R FNEF i Ak /16 2 R B AR 6

il £ e AL R

DR it 4338 i AHF B33 45 B 7 . A7 IR ik
ST KR MR DR %2R i E B L E KR A
AT AR AE SN, 403 05 10045 PN 2 30 g o ] 2 M i ] o
B S LF 2 Ak B VKO A o B T BUH AR
k. ARWFFEEE R o, HA 1 SCr AL P H 56, 8 &
DR 52 M 5 28 R T 00 )L - A9 A 5E SR B L A
A ) RE TE H 2 7K A HE T 1) DG B, R 0 O R
H LB A HE Na 8500t m] AR R ) 0E B E ALY 2
5, DR LT 44k B 2k 25X AR B2 BE A7 AR
b DR &AW SCBEINEE RS . X T RE k&1 % AHF &
BLATT 257 DR B Bt TC AL IR R 22— e 48 HURE ik
BB AR YT SCEUR R FE L H

25 F TR, AHF & 9f DR B & 548 88 1 3h )
2 TE PRGN AT Wb B TR A AR A e R A,
For B LUE I, I R E 0 2F 4 Ak 48 r n] DL E —
FEFRE I R M R RS . DR BB £F 4t fb i R mT
fiE 5 K ARG B G PR R A AT A DG, AR LR AL 1k
— A PRGOS P A A AR TR A L R A RE T
HEJE A PUER 4 Ak #E AR T B IR B O BE A AR
Wr AHF [ DR &AL, $2 & I R Y7 80H K 8 10 52401 .
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