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O HIMEPCSKI. ANGPTLABE & AThRKiBE €8
SHTACIHZH RSN E. FR S3IEAR
tb, ACIZEPCSKIKFEZREF S, ANGPTLAKER
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Diagnostic and Prognostic Value of
Serum PCSK9, ANGPTL4 Combined
with Quantitative Parameters of Carotid
Ultrasound in Acute Cerebral Infarction

LU Yi*, LIU Rui, XU Min, LV Hong-mei.
Ultrasound Imaging Department of Yangtze River Shipping General Hospital, Wuhan 430000,
Hubei Province, China

ABSTRACT

Objective To explore the diagnostic and prognostic value of serum preprotein convertase subtilisin/
kexin type 9 (PCSK9), angiopoietin-like protein 4 (ANGPTL4) combined with carotid ultrasound
guantitative parameters for acute cerebral infarction (ACI). Methods A total of 108 patients with ACI
who were treated in our hospital from July 2021 to July 2022 were selected as the ACI group, including
60 patients with good prognosis and 48 patients with poor prognosis. 102 healthy volunteers who
were examined in our hospital were regarded as the control group. The levels of serum PCSK9 and
ANGPTL4 were detected by enzyme-linked immunosorbent assay (ELISA); Pearson method was
applied to analyze the correlation between the expression levels of serum PCSK9 and ANGPTL4. All
subjects were examined by color Doppler ultrasound, including end-diastolic blood flow velocity (EDV),
carotid intima-media thickness (IMT) and peak systolic blood flow velocity (PSV). The diagnostic and
prognostic value of serum PCSK9, ANGPTL4 combined with quantitative parameters of carotid artery
ultrasound in ACI was analyzed by ROC curve. Results Compared with the control group, the level of
PCSK9 in ACI group was obviously higher and the level of ANGPTL4 was obviously lower (P<0.05).
Correlation analysis showed that the levels of PCSK9 and ANGPTL4 in serum of ACI patients were
negatively correlated (r=-0.338, P<0.001). Compared with the control group, the levels of EDV and IMT
in ACI group were obviously higher, while the level of PSV was obviously lower (P<0.05). Compared
with the good prognosis group, the levels of PCSK9, EDV and IMT in the poor prognosis group were
obviously higher, and the levels of ANGPTL4 and PSV were obviously lower (P<0.05). The AUCROC
value of serum PCSK9, ANGPTL4 combined with carotid ultrasound quantitative parameters in the
diagnosis and prognosis of ACl was higher than the AUCROC value measured by each index alone
(P<0.05). Conclusion PCSK9 is highly expressed and ANGPTL4 is low in serum of patients with ACI. The
combination of PCSK9 and ANGPTL4 with quantitative parameters of carotid ultrasound has diagnostic
and prognostic value for ACI.

Keywords: Acute Cerebral Infarction; Preprotein Convertase Subtilisin/Kexin Type 9; Angiopoietin-like
Protein 4; Diagnosis; Prognosis
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EHAEME, BERIAMPKE MRS, SEMBROTmER". ACIEEELEH
SUREANMALRALIRG, IEFRRNAREEEINER, AR, =EEENE
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FHERE R AERNEREL1026IED AR IRA, BW547), %480, FHE17E
25-60%, FHEHH(38.5014.24)%, BMIF(23.3712.65)kg/m’, ESH, WiR4
il MEA—RARLREFTEZE, BETLLM(P>0.05),
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1.2.1 —fRERE WEACIEEBBCRNER(hs-CRP). SA8
EEE(TC). HM=E(TG). EmEERERREREEEHCL-C). REE
FEEARBEEE (LCL-C). Z=REMFERIE.

1.2.2 M;EPCSK9. ANGPTLAKFIN REACIEEANTHK
MFEENSEEFL I RFHKMDIOML, LI4500rpm/min
B020min, BOFENR10cm, BEH EERBEF-20°CikFE
NEFA. KA RZEWRMINE (ELISA) AWM ERPCSKI.
ANGPTLAMIFRIAKTF, HAIEBESH59CSB-ELO1T764THU-
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SYACIEIZHT. TR ETNE. P<0.05IANEBRITFERN.
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2.1 F4APCSK9. ANGPTL4KFEEL®: S3i8R4EMEL, ACIA
PCSKIKTEZEAS, ANGPTLAKERZEREK(P<0.05), XKl
2.2 ACIEB#EPCSK9. ANGPTLAKFEHXMESHT XD
B, ACIEEMBEHRPCSKI. ANGPTLAKTFER2AMFEXKE(r=-
0.338, P<0.001), ME1FR.

%1 WLAPCSKI, ANGPTLAKFH R (ng/mL)

A5 %5 PCSK9 ANGPTL4
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ACIZH 108 4.70+0.50 1.05%0.16
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P{E <0.001 <0.001
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IMTKEEZEFS, PSVKFEZERR(P<0.05), &2,

®2 RATBRERERS KR
B3 [k EDV(cm/s) IMT(mm) PSV(cm/s)
YA 102 15.621£2.05 0.89£0.25 62.321+6.47
ACIH 108 18.03+2.32 1.26+0.28 55.22£5.93
tE 7.959 10.080 8.297
P{E <0.001 <0.001 <0.001

2.4 ROCEHZ D HTMEPCSKY. ANGPTLABES FAzhBkiBAE E
BESHMACIISE M {E EEACIZEM X BAE#ITROCHLE D
i, ERERMBEPCSKI. ANGPTLABLA FEpkiBE 882
BTACIBIAUCROCE F & 1E47 IR IS T BIAUCROCIE (Z=14.412,
P<0.001; Z=6.648, P<0.001; Z=6.143, P<0.001;
7=19.170, P<0.001; z=13.112, P<0.001), M%&3, &2,

&®3 MAPCSKI. ANGPTLABK&FEIBKERS E RS HIACIHISE B

BERH AUCRC  95%CI  cut-offl  GURE (%) FRME(%)
PCSK9 0.852 0.803-0.902 4.624ng/mL  54.63 97.24
ANGPTL4 0.721 0.651-0.791 1.216ng/mL  64.82 55.88
EDV 0.836 0.782-0.890 16.956cm/s  70.37 87.25
IMT 0.828 0.771-0.884 1.000mm 83.30 71.60
PSv 0.722 0.654-0.790 61.802cm/s  84.26 95.10
PCSK9+ANGPTL4
+EDV+IMT+PSV 0.882 0.838-0.925 88.19 44.12
2]

B2 ROCH 4447 1 HPCSK . ANGPTLATE & H 24 B 7 52 B 4 B REACT By B 1K
25 FEAMEBEERRLER STERIFAML, MEFARA
hs-CRP. TG. TC. LCL-C. PCSK9. EDV. IMTKEEZEFS,
HCL-C. ANGPTL4. PSV/KTEZZMIE(P<0.05), FRAZHMIE
HRESTEEEEM(P>0.05), WFK4.

R4 FTAAERERBLR
i) MERIFA(N=60) FTEFRHE(N=48) t@E P&
hs-CRP(mg/L) 8.15+0.84 1265+1.64 18456 <0.001
TC(mmol/L) 4514051 4.85+0.48 3533 0.001
TG(mmol/L) 2.15%0.24 2.2840.25 2.746  0.007
HCL-C(mmol/L)  1.54+0.17 1.43+0.18 3255 0.002
LCL-C(mmol/L)  3.54%+0.38 3.9440.41 5248 <0.001
ZEEMIE(mmol/L) 5.68%0.61 5.85+0.84 1217 0226
PCSK9(ng/mL)  4.34%0.47 5.15%0.53 8.408 <0.001
ANGPTL4(ng/mL) 1.18%0.21 0.880.09 9.236 <0.001
EDV(cm/s) 15.88+2.25 19.46+2.41  7.961 <0.001
IMT(mm) 0.95+0.27 1.65+0.30 12742 <0.001
PSV(cm/s) 60.3216.47 48.85+525 9938 <0.001




2.6 ROCEAZ D MBPCSKI. ANGPTLABES FizhBkiBE €
EBSHWACINFRFINNE EEFERIFAMNGE A RAH#
fTROCHIA& D, ERERIMBEPCSKI. ANGPTLABL A Fimhfk
BEEESHIMNACIEE TS HAUCT S F B4R S IR TN
AUC™“{&(2=10.322, P<0.001; Z=7.078, P<0.001; Z=8.264,
P<0.001; Z=6.253, P=0.012; Z=11.098, P<0.001), W35,
&3,

5 M7MPCSKI9. ANGPTLABXAFEhRkiBAE B RS BACIHN TS TN E

BEHH AUCRC  95%C| cut-offld  BURE (%) FFE(%)
PCSK9 0.822 0.783-0.886 4.528ng/mL 79.23 62.01
ANGPTL4 0.834 0.791-0.890 0.912ng/mL 82.09 72.08
EDV 0.852 0.763-0.921 18.140cm/s 80.50 15.47
IMT 0.805 0.772-0.914 1.017mm 74.50 86.41
PSV 0.876 0.782-0.893 58.752cm/s 63.65 78.06
PCSK9+ANGPTL4
+EDV+IMT+PSV 0.921 0.836-0.987 - 92.35 54.97
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