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W E: BM KT eR44% 9 /R (fibrinogen, FIB) /K- 57 e 5 24 8 A8 A 5% 38 (heart failure with preserved
ejection fraction, HFpEF ) # 3 5 M TG 69 M MAELAT 52, ik ATUEMATT, LI 2019F2 A ~ 202253 A T%
A H ZARERY G 69 HFpEF & 102 #l AFF R . RFEBF G —RERTA, BECHE, FHEIRRASET
7 ko AN %X F TAEHFAE (receiver operating characteristic, ROC ) w1 &34 FIB % HFpEF % 4 % #i 40 744 57 49
FAEWGTRAL, FHIS A AL (n=52) A B (n=50) , W4z~ — L KA R LI T 3545, 128 Pearson 48 % Mo H7
FIB 5 & 38478948 % M. KA Kaplan-Meier i #= LOG-rank #3547 FIB /K 5t 8 5 5 &4 5 F4 L A R 6 Ha. 5
HH o B HTUGH LRI I5AF, # FIB hAA= Btk 5 51 M3 HFpEF %4 5 BTG 69 UM AL A, SEaPEA TR0, &
R A3 FIB 4 HFpEF &4 54404 5 F 469 ROC w4 T @ 4R area under the curve (AUC) # 0.876, #BEFedk 7
Eo# 5 86.9%, 78.3%, RAESFALA 319 gL, LG, FH A5 FIB KT 2WE 4L (r=-0.831, -0.805, 3
P<0.05) ; =Moot IKZF EAE%& G - I2E B (low density lipoprotein cholesterin, LDL-C) | fILEF, N & B & 44 Jk Ak
A4 ( N-segment B-type natriuretic peptide precursor, NT-proBNP ) . S UL45% & 1 ( cardiac troporlin I, ¢Tnl) ZJLEL
#% B4 (creatine kinase, CK) 5 FIB K-F 2 R EAX (r=0.784, 0.732, 0.752, 0.759, 0.861, 0.883, ¥ P<0.05) . A
HWELER TR, FIBARFL HHMALSLEFN. B ) B BAERINEA A LMK (Log-Rank y=5.016, 6.151,
¥ P<0.05) - NYHA %% 11 ~ IV, NT-proBNP, cTnl, CK #= FIB £ %" HFpEF & & 5 MM e R R AR E (¥
P<0.05) , &G, HAEGALPEE (3 P<005) . %if FIBL5hitka, FEQEZWARAMK; HEMatE,
LDL-C, sf2fUEF, NT-proBNP, cTnl % CK 2" 2. E48% . FIB & HFpEF %2 BTG & B4y sk =700 B 5
KBRS E DR B AL Tl Hp i 4R e
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Study on the Predictive Value of Plasma Fibrinogen Level and Vulnerable
Stage Prognosis in Patients with Ejection Fraction Preserving Heart Failure

MA Cong, XU Zhiwei, GAO Yanlin, CHENG Wei
( Department of Cardiovascular Medicine, the Second People’s Hospital of Anhui Province, Hefei 230000, China )

Abstract: Objective To investigate the predictive value of plasma fibrinogen (FIB) level and vulnerable stage prognosis in
patients with heart failure patients with preserved ejection fraction (HFpEF). Methods A prospective study was conducted on
102 patients with HFpEF who were diagnosed and treated in the Second People’s Hospital of Anhui Province from February
2019 to March 2022. The general clinical data, laboratory indexes, echocardiography and treatment were recorded. The receiver
operating characteristic (ROC) curve was used to evaluate the optimal cut-off value of FIB for predicting the composite endpoint
of HFpEF patients, and the patients were divided into group A (n=52) and group B (n=50). The general data and laboratory
indicators of the two groups were compared. Pearson correlation was used to analyze the correlation between FIB and each index.
Kaplan- Meier method and LOG-rank test were used to analyze the effect of FIB level on the risk of compound endpoint events.
The indicators affecting the prognosis of patients were screened, and the prediction models of the prognosis of HFpEF patients in
the vulnerable period were constructed by including or excluding FIB, and the models were evaluated. Results The AUC of
plasma FIB in patients with HFpEF was 0.876, and the specificity and sensitivity were 78.3%, 86.9%, respectively. The best
cut-off value was 3.19g/L. Albumin and hemoglobin were negatively correlated with FIB (» = -0.831, -0.805, all
P<0.05), while fasting blood glucose, low density lipoprotein cholesterin (LDL-C), serum creatinine, N-segment B-type

natriuretic peptide precursor (NT-proBNP), cardiac troporlin I (¢Tnl) and creatine kinase (CK) were
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positively correlated with FIB (r = 0.784, 0.732,0.752, 0.759, 0.861, 0.883, all P<0.05). The results of survival curve showed that
the level of FIB was significantly correlated with compound end point events during the vulnerable period and the risk of
rehospitalization due to heart failure (Log-Rank x*=5.016, 6.151, all P<0.05). NYHA grade Il ~ IV , CK, NT-proBNP, cTnlI and

FIB were risk factors for poor prognosis of HFpEF patients in vulnerable period (all P<0.05), while hemoglobin and albumin

were protective factors (all P<0.05). Conclusion FIB was negatively correlated with hemoglobin and albumin, while positively

correlated with fasting blood glucose, LDL-C, serum creatinine, NT-proBNP, c¢Tnl and CK. FIB is an independent predictor of

poor prognosis in vulnerable stage of HFpEF patients.
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& (N-segment B-type natriuretic peptide precursor,
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troporlin I, ¢Tnl) F1FIB, HH AEHEEH TR
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ROC ) HIZEPEHT FIB Xt HFpEF % 5 5l &2 & &
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53HT FIB 5448 hRA9AH G . R Kaplan-Meier
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Ja WAL, IR H ROC XL RYSEF T PEAY, [
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2.1 FIB *f HFpEF & & % 3 41 5 & 5l 49 22 BABZEH—BRAHEREREHAALEK I
ROC w4 DL T FIB /KR As &, DL4y 1o B AWAMBAHBHWN R, LIE
YRR A, IRASAR A 1, #57 ROC 4R, febn. WO R bR XA YRIT T, R K
WL 1. LAhZ i /e 58 ( Youden F8EUR K ) B, 5 A4MIL, BABEN NYHA 59 ~ IV 5
MG A, 253 &, 13K FIB Kl HFpEF o, B SRR AT o B A [ R 37 AR5 PR
B S 25 3 1 ) ROC il 26 F 1H A (area L Tt s, 2SI . LDL-C, Il JLEF. NT-
under curve, AUC ) & 0.876, HHUE R4 57 15 43 5 proBNP, cTnl 1 CK 7KF-¥7 B & 755, 1l 21L& (1l
1 86.9%, 78.3%, HAESTFAUE N 3.19 g/l LUt TR HKCEY B IEL, 2R EA5FE X (1
FEO BB AL ZE 0 NP4 : FIB<3.19 gL WA P<0.05) .

2 (n=52) , FIB=3.19¢g/L ¥ B4 (n=50) . 2.3 FIB K-F 5 o i B U A5 A7 &4 69 A48 K M5
10 M KH Spearman G Lk P<0.05 B9 LT
os} KU Ui b5 54 5 FIB /K SE RO AR 64, 25 58 W

2. MLHEA . HHAS FIB KV B fAH
(r=-0.831, —-0.805, P=0.004, 0.008 ) ; 23 bk .
LDL-C, Il AL F. NT-proBNP, c¢Tnl } CK 5 FIB
JKE S S IEARSE (7=0.784, 0.732, 0.016, 0.759,

Sensitivity
o
o

o
=

o
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00 Bt 0.861, 0.883, P=0.010, 0.023, 0.016, 0.014, 0.002,
L Speiily N . 0.002) .
E 1 FIB Xt HFpEF BE& SIS 54 SFlE ROC fhik
1 HABEMN— R R LWEIRRLEE 1 (%) , x+5]

% 5 A4l (n=52) B4 (n=50) i i P

— L Bt 21 (40.38) 22 (44.00) 0.137 0712
Ry (%) 70.49 + 8.58 69.12+8.11 0.828 0410

BMI (kg/m®) 2533+5.29 2501 +4.67 0323 0.747
i FEIRS (28.85) (40.00) 1.407 0.236
=1 ( 63.46) ( 72.00) 0.849 0357

LR 3 (25.00) 9 (38.00) 2.001 0.157

SO 12 (23.08) < 28.00) 0325 0.568

NYHA 434 m~N 31 (59.62) (82.00) 6.152 0.013
SR EIERR WBC ( x 10°L) 5.68+1.07 572092 0202 0.840
ZEME MR (mmol/L ) 5.66+1.54 6.67+2.39 2547 0.012

MEfmaEe (%) 6.24+1.28 6.71+143 1.750 0.083

SIRREEE (mmol/L) 3.65+031 373 +0.44 1.065 0.289

LDL-C ( mmol/L ) 211048 234065 2.038 0.044

UL ( wmol/L) 116.52£21.91 127.6429.16 2.183 0.031

ML (gL) 130.92 £ 18.51 118.73£16.25 -3.529 0.001

BEA (L) 40.85+6.39 37.60 £5.21 -2.809 0.006

NT-proBNP ( pg/ml ) 783.22 £ 93.09 834.14 £ 113.76 2478 0.015

el (pg/l) 1650 £7.62 4736+9.63 17.984 <0.001

CK (U/L) 36.18 £ 6.24 83.46 £ 8.30 32.600 <0.001

HALshEERE  AOEHRmME (%) 55.92+4.81 54371406 1755 0.082
LVESD (mm) 44931427 45522471 0.663 0.509

LVEDD (mm ) 58744592 59.81+557 0.939 0.350

YRaIT FIRA) 8 (1538) 13 (26.00) 1.757 0.185
i 125254 41 (78.85) 41 (82.00) 0.161 0.688

TR 5(9.62) 6 (12.00) 0.151 0.698

B ZIRBHI 13 (25.00) 22 (44.00) 4083 0.043

TS R 2 A 3(5.77) 10 (20.00) 4.642 0.031

ACEI/ARB 13 (25.00) 19 (38.00) 2.001 0.157
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B BT B 41 [16 1] (32.00% ) , 13 1 (26.00% ) 1.
i FH Kaplan-Meier #4308 —-4H & A JA] FIB KF5
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B ZARBHIE I 24 A GiiT2E R X (ﬁJP<o.05> .

1.00 1.00
APIETHMAEHE . Log-Rank KIe %9, 4MHILL _“qth:::: T———
PO A SRR O R AR AR, 2R 8 ¢
GAHPEEY (P<0.05) . MIMAIMATIET a5 £ e
%éﬁﬁ"u’ﬁx ( P>0.05 ) §<025 Log-Rank 7'=5.016 é 035 Log.n;nk[’=a.151
2.5 ¥ HFpEF & % MM FE R $ R & ool 8 o) 8
COX s Mrbwr)a Wk 2, DS ELL Ty ’ » Wil (io) B vor mﬂS(:aE) K
AR FIET NS RFAE, B 102 FEE 50 B2 WARESBRBEREIT
*x2 #M HFpEF 2& S RMHHEARRMWEEZR COX LbBIRKEEYT 7 (%) , x +5]
% 5 B K Ar4l (n=78) BiEARYL (n=24) ot Pl
—JietE B 32 (41.03) 11 (45.83) 0.174 0.677
iy (%) 69.27+7.91 72.28+8.26 1.614 0.110
BMI ( kg/m’) 24.96 + 481 25.11£5.09 0.132 0.895
ik FEIRARA 24 (30.77) 1(45.83) 1.848 0.174
= I g 52 (66.67) 17 (70.83 ) 0.146 0.703
T 21 (2692) 10 (41.67) 1.886 0.170
AR ( 32.05) 12 (50.00) 2558 0.110
NYHA 44 m~N (66.67) 22 (91.67) 5.760 0.016
PRGN WBC ( x 10°/L) 5.50£0.88 5.93+0.94 2.060 0.042
2 IGIEE (mmol/L) 586+ 145 6.70+2.51 2.055 0.043
BHLma®EA (%) 639+1.30 6.87+1.52 1519 0.132
SRR (mmol/L) 3.57+0.44 3.62+0.56 0455 0.650
LDL-C ( mmol/L) 2.08+0.63 240£0.71 2111 0.037
HLALEF ( pomol/L) 108.92 +20.47 130.38 + 31.66 2.087 0.039
MmerEH (gh) 128.51 £ 16.54 11436 + 14.95 23745 <0.001
HEA (L) 4125£6.10 36.82£4.93 -3243 0.002
NT-proBNP ( pg/ml ) 768.12 £ 102.13 842.14 £ 121.76 2.965 0.004
¢l (pgl) 1535722 5143+9.67 19.686 <0.001
CK (UML) 41.28+7.56 79.19+9.43 20228 <0.001
FIB (gl.) 2.79£0.75 3.46+0.93 3.610 <0.001
WELSEERE  AOEHmAE (%) 56.20+8.19 5508 +6.92 0.606 0.546
LVESD (mm) 42.19+638 4493+761 1756 0.082
LVEDD (mm ) 5752+741 58.43 +8.06 0515 0.607
Aminsy FIBRH 15 (19.23) 6(25.00) 0374 0.541
i1 62 (79.49) 20 (83.33) 0.172 0.678
TEHERZY) 9 (11.54) 2(833) 0.196 0.658
B SZIRBHA 22 (2821) 13 (54.17) 5.488 0.019
it P (A A 7(897) 6(25.00) 4348 0.037
ACEVARB 15 (19.23) 7(29.17) 1071 0.301
2.6 #v@m HFpEF & % % Hi M e R R 49 COX it COX Hu i A [l 455, R4 5554 HFpEF % %)
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BB, NYHA 7302% 1 ~ IV, NT-proBNP, cTnl,
CK Fil FIB J&5 0 HFpEF {34 7 B HUA A B9 1E

Pvalue Hazard ratio

CK 0002 3.822(3.169~4.130) E ——
Tnl 0.007  3.052(2.605-3.883) ——
FIB 0010  2.805(2.467~3.166) -
eree 0014  0.753(0.611~0.936) ™
itkr 0.019  0.600(0.406~0.871)  +
NT-proBNP 0022  1.936(1.622~2.819) —_——
NYHAZMHII-IV 0,031 1.822(1.303~2.618) —t—t
BRI 0.058  1.046(0.900~2.349) ——
REVIBZAREGIA  0.066  0.994(0.873-2.284) H——
LDL-C 0071  0.943(0.825-2.069) M [
HILAF 0.085  0.882(0.762~1.946) -
WBC 0.116  0.726(0.641~1.793) |
il 0125  0.824(0.570~1.528) —_t
o 1 2 3 4

Hazard ratio

BrNER, MmLLEH . WERARRPEER.

Pvalue Hazard ratio
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LDL-C 0.093  0.916(0.728~1.683) —
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MR 0.256  0.678(0.422~1.289) ~4 B
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0 1 2 & 4 &
Hazard ratio

W A MBI 1 (49N FIB (WARARIE ) 5 B AL 2 (SR4NA FIB ARMREL)
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MO brEY, AT o lbsmfeE, =&
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SRR IE N

A MFERE ", FIB AKF-ThE 5 0 UL 4
O AR IE I TG A e AR 245 R B
7, FIB 7KF-%F HFpEF 35 5 i A 4 S Fi 1 K&
PRLC> 77 3 v P A e XU A B S8 5 ) o AT D P T g
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