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AEERE 2 S L TNFSF15, GDFI11 &k K 145
PCT A Jii SZ R I AS Y S 53 Bir
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W E:. BY ®iT e F gl T2 %% 15 (TNFSF15) | A K54 BF 11 (GDF11) 5 R~4&2 A %% (UAP)
BH 2R BRI RANGE ST (PCI) LR AFHRE (ISR) e94axE, iR dBEALZHTH ZER 202051 A 1 8 ~ 2021
1 A 1 BAE 64T PCLG J7 89 350 4] UAP %A AE AR f, AREHL 2 F X A ISR 543k ISR 4 (n=246) #» ISR
28 (n=104) ; ELISA M T sz & TNFSF15 #= GDF11 #) /K -F; ROC W £, 4 #7 2 7 TNFSF15, GDF11 /K -F 2 UAP %
% PCI AJ5 ISR 44 FAMANAE; % B % Logistic ® )2 54 %A UAP %% PCI KRB X £ ISR M %, &R 54 ISR4AK%
4%, ISR 48 fu#E. A ¥ A= LDL-C K F 4 & (1/=22.908, 18.869, 47.337) , ik TNFSF15 (16.97+1.51 pg/ml vs
18.35+1.62pg/ml) , GDF11 ( 157.72+ 16.13pg/ml vs 174.11 + 18.65 pg/ml ) K-F Ak (=7.429, 7.811) , £F ELA %t
FES (¥ P <0001); f#F TNFSF15, GDF11 3 4 & B A-FM UAP &% PCI KJ& 4 4 ISR # AUC (95%CI) %%
4 0.764(0.716 ~ 0.808), 0.781(0.734 ~ 0.823) #= 0.849(0.807 ~ 0.885), —HELATM Z T f kM ( Z=4.365, 3.257,
¥ P <0.001); %HE% Logistic B2 5 #7 f2 7% TNFSF15, GDF11 7K-F 2 UAP #% PCI K5 % 4 ISR #9424 B % ( Wald
2=11.000, 36321, 33 P < 0.05) ., %8 PCI KJ5 & % ISR #) UAP & # s 75 TNFSF15, GDFI1 K F B4k, =% %F
UAP % PCI KJ5 % 4 ISR B A ARIF# Fm 18,
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Abstract: Objective To investigate the correlation between serum TNF super family 15 (TNFSF15), growth differentiation
factor 11 (GDF11) and in-stent restenosis (ISR) in patients with unstable angina pectoris (UAP) undergoing percutaneous coronary
intervention(PCI). Methods A total of 350 UAP patients who underwent PCI treatment in the Second Hospital of Qinhuangdao from
January 1, 2020 to January 1, 2021 were collected as observation subjects, and they were separated into non-ISR group (n=246) and ISR
group (#=104) based on whether they had experienced ISR. ELISA was applied to determine the levels of serum TNFSF15 and GDF11,
ROC curve was applied to analyze the predictive value of serum TNFSF15 and GDF11 levels for postoperative ISR in UAP patients
after PCI, and multivariate Logistic regression was used to analyze the factors affecting the occurrence of ISR in UAP patients after PCI.
Results Compared with the non-ISR group, the ISR group showed an increase in blood glucose, smoking history and LDL-C levels ( #/
£=22.908, 18.869, 47.337) , as well as elevated serum TNFSF15 levels (16.97 = 1.51 pg/ml vs 18.35 = 1.62pg/ml) and GDF11
levels (157.72 + 16.13pg/ml vs 174.11 = 18.65 pg/ml) decreased (=7.429, 7.811), and the differences were statistically significant
(all P<0.001). The AUC (95% CI) of serum TNFSF15 and GDF11 in dependently and jointly predicting ISR after PCI in UAP patients
were 0.764 (0.716 ~ 0.808), 0.781 (0.734 ~ 0.823) and 0.849(0.807 ~ 0.885), respectively, and the joint prediction of the two was
higher than the individual prediction (Z=4.365, 3.257, all P<0.001). Multivariate Logistic regression analysis of serum TNFSF15, the
level of GDF11 was a protective factor for ISR in UAP patients after PCI (Wald 7=11.000, 36.321, all P<0.05). Conclusion The serum
levels of TNFSF15 and GDF11 decreased in UAP patients with postoperative ISR after PCI, which have good predictive value for the
occurrence of ISR in UAP patients after PCL
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AFERLLZSR (unstable angina pectoris, UAP )
AR s Ik eE &1 (acute coronary syndrome,
ACS) W —B, EAERWE, IGK®BIHBIT A
24 ~ 48h NITCARL, WIFEZERIE B RSk AiR
JT ( percutaneous coronary intervention, PCI) %551
Weliayr e M, SR, R al AE A eR B kg
ASHAETE . I R/INEARSCEE O VAR T AR
WA RIS . SR E MO AR N
AT WA AR 25200 PCTAR J5 2 38 N BRI 25 ( in-stent
restenosis, ISR ) AYTJE P, B ISR (FE R P & Xt
BE TS BABAE o 148 P9 4B K - VEGF )
FEAR IR A MY e R HE A G E R, LMk B
F ACS J 1 = i s, HOXF ISR A — 2 iy il
MW (A Y PR RSE I F K% 15 (TNF su-
perfamily 15, TNFSF15) J&—FbHiifi & A s 4 e Al
T, RN AR VEGF 774 ¥, R Kb
F 11 ( growth differentiation factor 11, GDF11) ¥
AP RIS, BIEERIL. R R, #h
ZRGE, WEBRTEIAEAE A L7 GDF11 IKEA,
H 55 8 30 ik i 3 30 ) 22 S50 G, X 30 30 [Tk #F
AL A IEAL AT S 2 8 L P, UAP #3% TNFSFI5,
GDF11 /KF 5 PCI RJF ISR f) & &R i A aE, A
58 B 72 50 B UAP & 3 1L 7 TNFSF15, GDF11 7K
F-5 PCIARJ5 ISR MUFHSEME, #HGEMT .

1 MEl5H®

L1 AP & wEPEZE 25T AR & Be 2020 4F
1A 1H~202141 A 1 HEABFT PCLIGYT Y
350 il [FI RN UAP JFAE A MEEXT S . A ASRHE :
DAERE = 18 %, #4 UAP Wik ™, @TEHAh
O AP BOGAE IR . HEBRbRIE: DI & EEIm D)
AepEfs; QT EKFARSE, AR CHMESE
RS CERRHZ A S (5 QEYLL-
KY-2019002001 ) , Zil&E OB MEREA.
1.2 ME LKA TNFSF15 ELISA {74, GDF11
ELISA il & ( bRl 3 EY, 585 CB11778-
Hu, CB11270-Hu) , BSFRY (755 RA1%HE, HBS-
1096C) .

1.3 ik

1.3.1 Ifil 7% TNFSF15, GDF11 /K58 . R 4E 2R,
A PCI RG2S AN E F kL, 250 5 By,
ELISA 57 & & .7 TNFSF15, GDF11 /K-,
1.3.2 — e phlicdE . 4R 2104 1) BMI, Ji
SEEH (TG) . ZHRKE B MW, 4.
AR B | R AR - BHIEEE (HDL-C ) | VA
R . AR . PR S WO BEIRSE . B
M2 A . SHERE (TC) | iR AR B g
M - HFEEE (LDL-C ) %—B¥ok .

133 RiGaH. B¥T PCIAREHITELS T
T EBEARELIIAYT

1.3.4 ARJ5 ISR Wi : B35 PCI ARGV —4F, 1]
() HH R Bl o] AR et s ks 52 S s A I AR
Wezg >50%, Bk ISR,

1.4 it 5454 KA IBM 27 SPSS 25.0 #44
SR EEE, TR PR AR A AL +
FRif 2 (ks )R, P ] LR R ST AR AR £ 462 505
THECRRI n (%) s, PRALA] LR R ;
ROC 1 £k 43t TNFSF15, GDF11 %} UAP H # PCI
AJG & ISR MM E ; £ &K Logistic [71IH 53
Hr 820 UAP % PCI RJ5 ISR U £, P < 0.05
hESHAGFE L

2 #R

2.1 — #& % # & & TNFSF15, GDF11 & F 1t
B OFE 1. 5 ISR A Hdr, ISR 4LMbs. W Am
5 FI LDL-C /K ¥ F+ 155, IiL{ TNFSF15, GDF11 7K
TG, ZREASGIHHFEL (P <005) .

22 HmUAP & #PCIRJGZAISRW % A &
Logistic ®1 )2 441 WL3 2. LA UAP 4 PCI RJ5 /&
BRAISR (GE=1; % =0) MHAEHE, LI TNFSFIS,
GDF11, [fi##, W 4H s F1 LDL-C iy [ 28 A 2 R
Logistic [7] 5 43 #1, 45 2 #& 7R, TNFSF15, GDF11 J2&
UAP % PCLARJG & 2E ISR B R 2 ($4 P < 0.05) .
2.3 ik TNFSF15, GDF11 3+ UAP % % PCI K&
ISR #9FRM ML WLIE 1 F15E 3. LA UAP & i
TNFSF15, GDF11 KV ks A i, DL PCIAR
Ja &5 & ISR AR 421 ROC <k, iMiis
TNFSF15, GDF11 B4 1l UAP 235 PCI ARJg &4
ISR ) AUC (95%Cl1) 5 T F B, 2R%H
BGiE L (Z=4.365, 3.257, ¥ P < 0.001) .

il £ 3k U8
D ——TNFSF15

1 — %
B 1 I TNFSF15, GDF 1*1??;% UAP #£%& PCI RJg
&4 ISR B9 ROC Bk
3 g
UAP IR Y ACS 1Y 10%, FREEm A fE1E:
ALK 30min, A YRR O A SR B = A2 P,
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PCI SR O IR T B BSET R ok ok, B4

WA OIS E IR T 2 —,

BN PSS

PCI RJ5 ISR (&, BofiEdia#m, ISR & HAT

PR A PCLFEART 5% ~ 10%, RS LET N
I ISR A4S R, JR9 PCI ARG &2 ISR MIfGRs R 2
N%mmﬁm%ﬂ&%ﬁFﬁﬁE%ﬁx”m

1 —iE AR R M TNFSF15, GDF11 /K FELER [xts, n (%) ]
5 H JE ISR 241 (n=246) ISR 41 (n=104) iy P
B 161 (65.45) 65 (62.50) 0.278 0.598
iy (%) 5843+ 645 50.14 + 6.62 0.934 0351
BMI (kg/m’) 25.65£3.15 2578 £3.36 0346 0.730
e (4F) 0.95+0.15 0.98+0.17 1.642 0.101
IH% (mmol/LL) 795088 10.62+1.23 22.908 < 0.001
WA 40 (16.26) 39 (37.50) 18.869 < 0.001
i 54 (2195) 25 (2404) 0.182 0.669
T 6 (26.83) 0 (28.85) 0.149 0.699
AL 94 (3821) 41 (3942) 0.045 0.831
1L 57 (23.17) 27 (25.96) 0312 0576
TR EET 69 (28.05) 30 (28.85)
Pl )/ 573 78 (31.71) 30 (28.85) 0.287 0.867
HrEREK 99 ( 4024 ) 44 ( 431)
SRR (32.93) (24.04) 2735 0.098
KR (mm) 22584274 2241265 0.536 0.593
SR (mm) 271026 2.69+0.24 0.673 0502
HEINZT A (mmol/L) 759+0.77 7.62+0.78 0.332 0.740
TG (mmol/L ) 1.89£0.22 191023 0.767 0444
TC ( mmol/L) 451047 456 +048 0.904 0367
HDL-C (mmol/L,) 096 +0.11 0.94£0.12 1513 0.131
LDL-C (mmol/L) 2834027 479050 47337 < 0,001
TNFSF15 (pg/ml) 1835+ 1.62 1697 151 7429 < 0,001
GDF11 ( pg/ml) 174.11 £ 18.65 15772 £ 16.13 7811 < 0,001
=2 =00 UAP B#& PCI RIF& 4 ISR BIL[EE Logistic BJF4#7
e B SE Waldy’ OR 95%Cl P
TNFSF15 -1452 0.241 36.321 0.234 0.146 ~ 0.375 <0.001
GDF11 -1.033 0310 11.100 0356 0.194 ~ 0.654 <0.001
[l 0.111 0.296 0.140 L1117 0.625 ~ 1.995 0.709
WA 0.224 0.287 0.609 1.251 0713 ~ 2.196 0435
LDL-C 0.365 0.270 1.824 1.440 0.848 ~ 2.445 0.177
%3 I TNFSF15, GDF11 il UAP &3 PCI R/g SN IE T, H99m TNFSF15/DR3 I AH B AE o1 L
%4 ISR HIHME M VEGF BRI, R HEH0iAs A s i A5 1
WiH AUC 95%C1  HURE (%) FERIE (%)  HUR(E AHFFEA I 2 PCI AR J5 & 2E ISR 1) UAP & I i
TNFSFI5 0764 0716 ~ 0.808 7692 63.82  17.85 pe/ml TNFSF15 /K R, AR KSE () TNFSF15 1] fig
GDFI11 0781 0734 ~ 0823 76.92 6748 166.67 pg/ml o 1L 45 25 B 00 55 2 S5 4 47, TNFSF15/DR3 il (8
ke 0849 0807 ~ 0885  8L73 77.64 - WYERTN M, AREARGFHAM S| VEGF 43, Sl

ISR FEAR AL e S S IO A0 5 P RS 2

EAERBIWFFE R,

TNFSF15 1 G A (1 15

W, 2SS0, S ISR ik M,
g AR Bl kO i K I e S TR Bl kO AR I

TNFSF15 K EFF &, TNESF15 1E 357 7Y 48 ik R+
Z—Z 5k bt B A A TR R, B AR

S BRI RE AL ) — BT R b, A2 WO L
7R SEE LI A S 2 P A TR 1 A b s T

1Nmﬂ5ﬁﬁﬁ”*xwﬁﬁﬁw3(®Mme-
tor, DR3) #2/EH, DR3 & A — 30T 45 1%

M IR, R PCL ARG FUG AR .

GDF11 /& GDF ZKERH b1, Sk g
S B v 20 B b R SRR R - (TNF ) (a3
5, AR AAE KR4 g8 T U, GDF WK%k
B GRARAT DA 570 LA B A A7 36 AT IS, o0 LR
HE/N B UL 2 Tt S8 Ak B0 A0 VLA S H GDF 1
My FIRBIREAL, #hFESMEYE GDF1L W] 3558 [ Wi
P, s O LA ) e A5 R g g T U
5 GDF11 & 5] 995 B 2408 /DN RO AT A= 130 L
151} o0 g e 1105 e o e e 1 e SO WD R 411 )
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M AAE R AR R, S0 ED)Ee ™. GDFIL &
T DL 5 ARG PN B JEAE /A B 16 A PR A 1 Y
FeAl B0 AWRIE R, PCIARJG & ISR 1) UAP
FBH MG GDF1L KRR, #7578 PCLARJE 918
6 5 3o 2 Y GDF 11 {6 2235 9 1E— 25 IR e 5
N7, SR, LA A W RIS R A
T, AFT PCIARIGHIEE . ROC 45 R 42K,
TNFSF15, GDF11 %} UAP & % PCI R J5 & /£ ISR
BATEE A B E, — 2 0T SR B AR
PR ep s 2 BIALTE TNFSF15, GDFE11 K- S A
ARSI T, Wb PCLARS ISR YR A, Bk
AR .

Zi BPRiA, PCIARJR %/ ISR 1 UAP S84 IfiL

{if TNFSF15, GDF11 KF-F#flk, — % UAP 7%

PCI ARJ5 %Az ISR HAREF BN E . A5

1 T 1L 7E TNFSF15, GDF11 7£ UAP AR J5 $ 3 v (1)

B, R, RN AR oK 28 R TS T

BE, MELPULBFST, TNFSFLS, GDFI1 % UAP (%

PCI AR 4k ISR (0 PRI L0530 — B0
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