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R

B8 B 2SS 2K apelinfEPEAE =i R E ) Bk w 2 3 kT KM IB RN EME. 75
e R ERE64 5 LA BRI fE RIS IBAVE R, FFRIBELARMBRIERN ES KRB K/N A
MEH: EFKER <40 mm, FRFASI <22 mm/m? (BAV IA, EFIFKRY KA, 336)MEFKE
& 240 mm, ERFHASI>22 mm/m?2 (BAV I, X3k kA, 314)), FRHA3IM=HRIWE 50k
WX ZRE . RA L0 O3 B EREE S A R E KN R BES (SRR
FEEREEES) . ELISAKN M3 apelin/KF . B FH Pearsontf ik 44 £ 3 ik 2405 i
FKapelinfFE M L ZikE TAERHE(ROC) B Z2 2t E SNk E SRS . MK apelin X =& MBS
S R E SRR XY IR RNE . 43R E2HEWE Y, BAVIA. NHMAEIHKHNRE
REFKBEREYEZE TR, WEIMKNZ KM Kapelink P EERTHEE, ERBEL
PR NP < 0.05), BAV HANFESKA R K EKEFERHEZRTTBAV 4, WHAESKNE
KK apelin/kFRZEETBAV 14, ZRFRIT2EEL(GYP < 0.05). PearsontiktE#rExR, BAV
i Fapelink F 5T EFkNEEE BIFMHR(r = 0.197, P < 0.05), 5FEFKAR. FE3iKER
B ESAME(r=-0.284, -0.174, HJP < 0.05). ROCHIZAM W Br, EkEERES. kR,

3R apelin & =3 S BcA VAL =R E S Ak IREE £ 3 ky 9K 1 # 22 T IS 51°90.857. 0.891, 0.753.
0.909, BURMEDFHIA87%. 74%- 65%- 84%, FrRMSHIN76% 94%. 82%. 85%. &ib: *
kTR bR X 3K apelin I EBL& NLF RES T HETFAEBAV R & E3NBKY 3K, KXt IRIGTT R ERE L.
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Abstract

Objective: To explore the clinical application value of aortic elasticity parameters combined with
plasma apelin in the evaluation of aortic dilation in bicuspid aortic valve. Methods: This study in-
cluded 64 patients with BAV without significant valvular dysfunction and divided them into two
subgroups based on the size of the aortic diameter adjusted for body surface area: Aortic diameter
<40 mm, or ASI < 22 mm/m? (BAV group I, non-aortic dilation group, 33 cases) and aortic diame-
ter 2 40 mm, or ASI > 22 mm/m?2 (BAV group II, aortic dilation group, 31 cases) were included in
33 control subjects with trilobated aortic valves. The inner diameter and elastic parameters
(aortic strain and aortic stiffness index) of ascending aorta were measured and evaluated by
two-dimensional transthoracic echocardiography. Plasma apelin level was detected by ELISA. The
correlation between aortic elastic parameters and plasma apelin was analyzed by Pearson corre-
lation analysis. The receiver operating characteristic (ROC) curve was plotted to analyze the aortic
elasticity parameter combination, plasma apelin and the total combination of the three to evaluate
the clinical value of aortic dilation in bicuspid aortic valve. Results: In the multi-group comparison,
the ascending aorta inner diameter and aortic stiffness index of BAV group I and II were signifi-
cantly higher than those of control group, while the aortic strain and plasma apelin level were sig-
nificantly lower than those of control group, with statistical significance (all P < 0.05). The as-
cending aortic diameter and aortic stiffness index in BAV II group were significantly higher than
those in BAV I group, while the ascending aortic strain and plasma apelin level were significantly
lower than those in BAV I group, with statistical significance (all P < 0.05). Pearson correlation
analysis showed that plasma apelin level in BAV group was positively correlated with ascending
aorta strain (r = 0.197, P < 0.05), and negatively correlated with ascending aorta diameter and as-
cending aorta stiffness index (r = -0.284, —-0.174, both P < 0.05). ROC curve analysis showed that
the area under the curve of aortic elasticity index, aortic strain rate, plasma apelin and their com-
bined prediction of aortic dilatation were 0.857, 0.891, 0.753 and 0.909, and the sensitivity was
87%, 74%, 65% and 84%. The specificity was 76%, 94%, 82% and 85%. Conclusion: The combi-
nation of aortic elasticity index and plasma apelin can better evaluate aortic dilation in BAV pa-
tients, which will be of great significance for clinical treatment.
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1. 5|8

M E KRR (BAV) 2 i i WS KB TR 2 —, KRAFMNS 22— EE AT ES)
KYGK[1], BEFRM] BAV B B AR B SRSk SUIE (B 5 ML IR 52 T Bl ke J2) i RS 3 AR 8
{821 K2 H0E KA i i) ESBKOF RAE CRE 3l 72 e J2) AN BB BUAT (AN RHE T F R R TR, RN Sl (1
HAR SR, 90%M) E BNk 72 K AEAE EBIIKEAS /N T 50~55 mm A& R3], Bk, A2 E kR K E
EARENE N BAV SR AR /2 Ka 82677 M 52240 H RTE A B RSk 2 50T DL A 2L
W SR AR IEFAESA RS PR Z 0 B (4] BEAh, PR EMRE O A R e TR, T
# BAV LR RIS 73R, RS HSCER S B TTRIR apelin 15/ J LT RIS KR 55K
FAA 5 JORE A1 5 A7 A2 AT S5 25 A S BORE O A RE (51, {BLAE BAV B 297 N . Btk AT
1 H BT E BB S HOR G M3 apelin PP — 33 20 ke 7 22 SRS 7K Bl N A7 {8

2. #REFE
2.1. ARIMR

WEHY 2022 4F 6 H %2 2023 4 8 HIRBEUWIE T 64 % BAV &, 5 50 6, Zc 14 9], i 32~54 %,
F15(44.20 £ 12.20)% . ZWibsE(E DIFFE (2020 FEEFE S O E SRR (6] T MR E sk
ISR 2. PINbRTE: © 4§ > 18 %, @ LVEF > 55%. HiRRbrdE: @O #8858 3 sh ks s
BORM: @ BEEOIEFAR. il RSO fGm s @ BEEAEIMAR. BERM. BURAL%. 5
16 33 AR A DT RC A IR 3 A CRXTHRAE, 55 20 %1, 22 13§, AFi% 28~52 %, “F3%(40.32 £ 12.33) %,
W57 R T B IER R B R G A B2 i . AW AN T T B A0 G35 A A 01, I
BB AEFEAS.

(b)

Figure 1. Transthoracic echocardiography of a patient with BAV on the short-axis section of the large arteries. Panel (a)
shows diastolic aortic valve closure in a “one” shape, and panel (b) shows systolic aortic valve opening in a “fish’s mouth”
pattern

E 1. —f BAV BEFZMER LB XFEMIASGE. () BERETFKPEDMBXAZ “— FE, (b)
ERWEAREAE BRI E “BMERE"

22. UE/REHZE

2.2.1. EMBFELIERE
X 284% ] GE Vivid E 95 %02 W8l A 2 Wi, M5S O IFERL, #% 1.0~5.0 MHz, Wi#i 50~80 Mi/s.
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Frf Se A AL M BNz, PRI, BT S AR AT 48 b1 T[6]. N & R 75 0o sl B I 5 A B AR
(LAD). /£ = 475K K N4E(LVED). W4i K W AE(LVES). LVEF PLA X 50k E 75 3 em A AIY4E I(AoS)
AEF R I(AoD) E BNk EARREAT M AYVPAL (18] 2), 3] IF Al o s -0 B8 B 2 Wk Wie 44 9 1t = (SBP) A&7 5K
W11 (DBP), W& 3 REUAME. THHE T E BN AE (%) = 100 (AoS — AoD)/AoD; T+ EFIKEEFEEL =
In(SBP/DBP)/(AoS — AoD)/AoD.

Figure 2. Schematic diagram of the method for measuring the
proximal internal diameter of the ascending aorta by transtho-
racic echocardiography on M-mode in a patient with BAV

2. —fjl BAV BEZBEE OEE M BN EF Rk
IRAENGETEE

2.2.2. Apelin 7K B9 E

METE N 2R3 R 2 R AS I A1 JE e R LA o P G G 328 W BRHE A 1L apelin 7K, 32071
G E AR TSR X R R SEIRAEM 2483, A iR S U B E . BT e 3 — P kAT
2.3. GeitEFabE

THR PR E SR A Shapiro-Wilk X &4 73 A (1 IEASVERHA TR G . RIS ES MR IGEER, 6 RS
Y AR FHBOIREAS ¢ RS0 LR, DAISE = bRiEZE(X +5)FoR, AFFE KA Mann-Whitney U K560 Lk
LA M (Q1, Q3)#Fin, MRS HTKH Pearson ZEVEFHIG, £ 321038 TAERFIE(ROC) 128 73 Hr 2 2 ik 3
MSHEG . MK apelin P E B BEA VAL it X E 3 TR TE E 30K R IG R 8, vH R 2+ i
FA(AUC). Fifa% it #riliEid SPSS 26.0 707, A P<0.05 B4t Lo

3. &R

3.1. =Z4E—fRIER BRI EC

SR MR FER . B, AE. BMIL BSA. 4R LR 2 RIS TR L P> 0.05);
BAV I 4. 1 113K apelin /K-35 5 F K T XL, Z 7 A RiT2E X3 P<0.05), BAV 11 A% apelin
KPFREFMT BAVIAH, ZRASIFE (P <0.05). W& 1,
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Table 1. Comparison and analysis of the general clinical data of the BAV group and the control group
= 1. EEE A BAV AFIxS BBLA R — AR IR Bt

BAVIH

BAV II 4

v HE

(n=33) (n=31) (iniﬂ) FH P

B, %) 19 (57.6) 22 (70.9) 21 (53.8) 3.059 0.052
TR (S) 41.94+12.38 46.48 + 12.65 4032 +12.33 1.803 0.170
5 (m) 168.30 + 8.42 171.19 +7.77 167.95 + 7.84 1315 0.273

P H (kg) 64.61 +10.16 69.06 + 10.95 64.25+12.11 1.410 0.249
BMI (m?) 22.77+2.81 23.83 £2.45 23.27 +2.89 0.802 0.451
BSA (kg/m?) 1.69+0.17 1.78 £0.16 1.73+0.18 1.943 0.149
%% Apelin 1117.94 £35321%°  851.89 +260.42° 1424.96 + 442.29° 173.63 0.000

7E: BMI AMRETSE, BSA NRELME, SBP U4EE; * SxXHBALLE:, P<0.05; °5 BAVIIAHELE, P<0.05.

3.2. ZHEMNBESHLLE

—%H LAD. LVED. LVES. LMVI W ZERH LS55 L3 P> 0.05). BAV I, 1T AHM AoS.
AoD KTt E ) Bk fr 3 W3 m TR R, M AR NAR B KT XA, ERAa RGP
<0.05), BAVII % AoS. AoD KTt EFNKEM eI W& =T BAVI A, EZRASITEEN, THEIK
MAFREMT BAVIAH, ZERAARIFE LG P<0.05). W& 2.

Table 2. Comparison and analysis of conventional ultrasound parameters between BAV group and control group

5% 2. BT BAV ARM BANENBESH

BAVIHAH

BAV II 4

I HE
(n=33) (n=31) (inéﬂ) F P
LAD (mm) 28.58 +3.54 28.26 +3.47 27.58 +2.83 1.050 0.354
LVED (mm) 44.46 + 4.06 45.45+3.30 44.79 £ 4.18 0.351 0.705
LVES (mm) 26.45 £3.59 26.65 +2.69 25.58 +£3.06 1.988 0.143
LVMI 68.19 + 12.35 71.30 + 17.64 64.45 +12.28 1.236 0.295
EF (%) 64.88 +2.30 63.31+2.71 64.89 +2.43 0.277 0.759
AoS (mm) 31.45 +4.05% 39.25 +5.10° 28.80 = 4.03° 54.118 0.000
AoD (mm) 29.10 £ 4.20% 37.67 +5.39° 26.28 +3.96 48.075 0.000
FE BN RIAEEE (%) 8.49 £2.73%® 4.12 £2.48° 10.04 +2.37° 46.478 0.000
551 Qi TE A 2.99 +0.36™ 3.71 +0.64° 2.73+0.24° 684.220 0.000

7 BAV TSI MW LADd 275K W15 B BT 545 LVED 2O E 875k RN 12 LVES 720 Z W45 K W N 4% EF /2
thi, P<0.05; °

I LWMI 72 % TR TR 40 AoS URZEHAF 3k 42 AoD &K HAF =3Ik N 42; * EXTHRA
5 BAVII4HE, P<0.05.
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3.3. BAV 413 Apelin 7K S5HE BN S BB XM 5

Pearson fHRTE TR, BAV ALK apelin KV 57 £ kN5 2 IEFHK (= 0.197, P < 0.05),
5T EZ kN E T ESIAKERE SRS R A (- =-0.284, —0.174, ¥J P<0.05). JL.7% 3.

Table 3. Correlation analysis between plasma apelin level and aortic elastic
parameters in BAV group

3% 3. BAV 4AIM 3K apelin /KF 5 EZRKE S AR M SR

1f%% apelin
r Al Pfa
AoD —0.284 0.000
Bzl vEES 0.197 0.017
E B IR AR FE -0.174 0.036

T AoD & KT LBk AE

3.4. ROC &

B VPt SR FH2E T Logistic [FIEERL,, BXA TG = 0318 +0.757 x EBWAKMAEZR +0.512 x E Ak
fEAEFREL +0.998 x [ apelin /KT, 3= Bl Bk AR A5 H8 50 S AR 28 T T+ 3= BN K3 5K I BUBSAAE 53 738 74%
87%, HFFME N 94%. 76%, AUC 4374 0.891. 0.857; I3 apelin 7KV 854.98 pg/ml K, Tl
FFEZ kY 5K FIBBURTE N 65%, HFSETEN 82%, AUC N 0.753; BX& TR AUC N 0.909, Uk
e e A 84%- 85%, SRR T #abr MBI A, 2R BH 5= (3 P <0.05). W& 4,

K 3.
1009 — AR
E kAR
80 — [l apelin/kF
—_— = HBA R
X 60+
#H
#
B 40-
20
0 1 1 1 1 1
0 20 40 60 80 100

100% - ¥5+14%

Figure 3. Analysis of ROC curves of aortic stiffness index, aortic strain rate,
plasma apelin level and the total combination of the three to evaluate ascending
aortic dilation in BAV patients

3. ERKEREIEH. EFBKEEER,. MK apelin KFER=FDKETTHE
BAV BEFERBKI 5KAY ROC BHZL 74T
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Table 4. The predictive value of aortic elasticity parameters, plasma apelin level and the total combination of the three in the
ascending aortic dilation of BAC

4. EDPKEMESE M3 apelin KE R =F BECAXT BAV FERBKY SKE TN E

e AUC (95%A[ {5 X [A]) BT ARSI U (%) RS (%)
FE B kR % 0.857 (0.765~0.948) 3.16 1.63 87 76
BRI 0.891 (0.811~0.971) 5.46 1.68 74 94
13 apelin 7K 0.753 (0.633~0.873) 854.98 1.46 65 82
=B 0.909 (0.836~0.982) —0.52 1.69 84 85

4. i1ig

2 Bk R T — R LR S R M IR T, 5 IR I =k R B Bk R AL, BAV B
MBI VIR, TS TKRFI N, RATIIIRE . T kI Z R 20 X 5 = 7], R E R 5
BAV SB#H WK E SNk Tt B RO M FAFECHEE. Bt 4030 M B8 S OB F 3
SRR VPl SR T A R . wTAT, HuEnf i 55 G i iS5 3 sh ki i &R AR R AF
FHIEPE[8]. Apelin 4& AP SZRINIEMERCR 2 —, T2 RIET MU N B, TEYERR I BE Py jz 45 1) 578 B 1
J5 AR EE BR[O, WAL apelin A2 15 & AR AL I B 500 B SOE R 0 E BRI 7, XA —
EARYYER[10], Beatrice 2 AFIWF A K ILERZ apelin B/ RARR FI Mo 41367 B 25 B, FM 5 A B
Ve, PROAFAERRRE N, ERh kiR R N[ 11]. (HEATTE BAV B LR RD . I,
AW TR T B K 255 1K apelin B A I PEAl FCAE 25 20 kA e 32 Bl kD™ 5K ARG PR I FH A £

AW TR IR, BAV BT 3 Sl Hs By B35 w5 BB AL, i 7 3 3h ik w2 34 5 S T X6 iR
M, ZFRHEFRITEZE X P <0.05), XEW BAV EE& KT LS BRGRMEZ T, BIEE AT I Th eSS
BB TR AL, T E SR A SR e AR s, SRR R ANKEE N R R AR, XS DR
FORFF—8[12] [13]. ASHF 745 RIE Bos BAV I S0k N AR B 2K T BAV I 4, LR BkEm 5 R %
T BAVIY, ZRBEERIFE NG P<0.05), KWREE LY IKINE, 3o AkEMEEN. 75
AT I IR AT R A = B0 kB (0 T i 3 AR T i SR £ 4 R M 27 4 O 5 RN Th R, BAV /3% 3 3h o A8 it fg
R AR E N, SEUNEBERERIN[14], BIREAIR—FIR R BL, H B A4 2 A FER, mlag
SfFIR TR ABAL[15], EBIIKEREAE R N E .

TR TS R IR BAV B3 197 apelin 7K-FEO0 A BRI, H BAV 1T ALK apelin 7K1 &
FLT BAV 1 4, ZRHEGHHE LI P < 0.05), BAV B LY K5 M5 apelin KF#E—1F
P&, KUK apelin /KF2 BAV B ESHEKY KM SRR 2, 78Rk Tk IR FITUE b fef7
TEE KR X, X5 Ersin 2 NRF AL 45 R BRU[16]. AR FARTNE DT R, BAV Al apelin /KF5 T+
TR R G 2 IEM (= 0.197, P <0.05), S5F-E3RKkNE . T+ 32 I BKAEIE HE 50 2 FUMH 55 (r = —0.284,
—-0.174, ¥J P <0.05), #&/K apelin /KFHE M. BAV B3 E RIS 5KI% 2 I M EHFEE, apelin KFERAIK,
FENIKY KL B, SRR AR S SRR . A S R AT R TR L R R R
T apelin FIYERI[17], 1 H. apelin X 1L BE 58 i A AL SOBUR S B 7RI AR L R E 18] BEE
FENKY KA RE, apelin [ JMMR T ORE F B 5540 (7 ERR , 3 5 I8 i LA M 1 2 R AE = B ks
(AAA)EfEF ) 3 AR 24197,

AW ROC B2 20Hr & I E Skt M 8 A5 S L5 apelin K7 % BAV B3 F sk ik 546 — @ 7
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WiE, EBRKNAZR R MK apelin KPS BRE T BEGE, HBUSRMEBAR, 3230 Bk i F 2ousi:
T, AHRRSR AR, W T4 SR B A 75 O Bl B FR bR B AE AR B A s S SR PR I A B, i
A TR EIRIBARIHATRRA N, G578 AUC 5 0.905, BUBE. R tEa N 84%. 85%, LT-%
TRbRBIRN , ZRIE SR LG P < 0.05). $8 = BBS A ER IR sh kY sk i R 4,
BT REFHRTT, SERETE.

gE LTk, FohlkstEFa bR K 3K apelin X BAV 83 £ Iom AR 12 Wr BG B, H LB B
FAMIA B E & ARRAHE FONREWTTRA 7T, Tovk HEas IR G R, RAMEARER /N B AR AT U7 M
FICTFREAT FRE R T o 75 Bk — 25 KA PR S TSR 70 0E N 3 RF BAV E 3 ki A8 2 T 13K apelin
ACERIESE, FE0T EBKCRY T BAV B BT KU, T LR SR AE f5 SR S P 2 5, VRN
BAV 38 FANHOR R R RS, DB B S A 1R

EHEWH

TR HARRFER 4(2023AAC03635),
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