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[ Abstract] Objective To analyze the relationship between peripheral blood fulin (Furin), soluble tumor necrosis
factor like weak apoptotic inducer (sTWEAK), neutrophil/lymphocyte ratio (NLR), myocardial injury indicators, and poor
prognosis in patients with type H hypertension (HHT) and acute myocardial infarction (AMI). Methods Two hundred and
thirty-one patients with HHT and AMI treated in the Cardiovascular Department of Fangshan Hospital, Beijjing University of
Chinese Medicine from January 2019 to February 2021 were selected as the HHT + AMI group, 77 patients with HHT only
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were selected as the HHT group, and 52 healthy examinees from the hospital were selected as the healthy control group.
The peripheral blood levels of Furin, sSTWEAK, NLR, and serum myocardial injury indicators [ creatine kinase isoenzyme
(CK-MB), cardiac troponin I (cTnl), N-terminal pro-brain natriuretic peptide (NT-proBNP)] were compared among the three
groups, and the correlation between peripheral blood levels of Furin, sSTWEAK, NLR, and myocardial injury indicators was
analyzed. The main adverse cardiovascular events (MACE) in the HHT + AMI group were recorded during a 1-year follow-
up, and logistic regression was used to analyze the factors influencing the occurrence of MACE in HHT + AMI patients.
The receiver operating characteristic (ROC) curve was plotted to analyze the predictive value of the three factors for MACE
in HHT + AMI patients. Results Comparison of peripheral blood Furin, sSTWEAK, and NLR levels in HHT + AMI group >
HHT group > healthy control group (F/P=981.029/<0.001, 1 032.486/ <0.001, 326.617/ <0.001), and MACE subgroup was
higher than non MACE subgroup (¢/P=19498/ <0.001, 17.909/ <0.001, 2.507/ <0.001); The levels of CK-MB in HHT + AMI
group were higher than those in HHT group and healthy control group, and the levels of serum ¢Tnl and NT-proBNP in
HHT + AMI group were higher than those in HHT group and healthy control group (F/P=2580.966/ <0.001, 672.830/ <0.001,
463233/ <0.001); Peripheral blood Furin, sSTWEAK, and NLR were significantly positively correlated with serum CK-MB, cT-
nl, and NT-proBNP (Furin: /P = 0.713/ < 0.001, 0.604/ < 0.001, 0.515/ < 0.001; sTWEAK: /P = 0.412/0.002, 0.533/ < 0.001,
0.502/ <0.001; NLR:z/P=0.513/ < 0.001, 0.554/ < 0.001, 0.481/ < 0.001); Killip II/IV, high Gensini score, high Furin, high
sTWEAK, and high NLR are independent risk factors for MACE in patients with HHT and AMI [ OR©95% CI)=1.725 (1.178
to 2.524), 1.571 (1.160 to 2.128), 2412 (1.527 to 3.806), 2204 (1421 to 3418), 1.784 (1213 to 2.624)]. The area under the curve
(AUC) of peripheral blood Furin, sTWEAK, NLR, and their combined detection in predicting MACE in patients with HHT
and AMI were 0.740, 0.715, 0.693, and 0.841, respectively. The combined prediction efficacy of the three indicators was better
than that of each indicator alone (Z/P=2.038/0.042, 2.459/0.014, 4037/ <0.001). Conclusion Furin, sSTWEAK, and NLR are
abnormally elevated in the peripheral blood of patients with HHT and AMI, and are closely related to myocardial injury and
poor prognosis. The combined detection of the three can be used as a reference basis for predicting poor prognosis in pa-
tients with HHT and AML.
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TR e FET- S5 R AR OL, ¥ kA MACE B &
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BiteEE L,

2 & R
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Tab.1  Comparison of peripheral blood Furin, sTWEAK, and
NLR levels in HHT + AMI group, HHT group, and
healthy control group

4 % Furin(ng/L)  sTWEAK(ng/L) NLR
fleFExIRA 52 52.11+10.35  620.19 £104.85 2.14 £0.85

HHT 4 95 101.36 £32.19  817.25+143.07 3.26+1.13

HHT + AMI £ 231  285.02 £51.37 1462.73 +162.81 8.18 +2.40

F 1Y 981.029 1032. 486 326.617

P1{a <0.001 <0.001 <0.001

T : Furin. SRS G ; STWEAK. 73 8 SR 56 I8 746 04 T 55 1%
S5 NLR. b2 i/ i 02 200 i LU

2.2 3 MEABIAIEAS LB HHT + AMI 41

CK-MB 7K ¥/ T HHT 2H Fifd X REZH (P <0.05) ,{H
HHT A 5@ EX A L EZ R LE T ¥F 2 X (P>

0.05) ; ML7& cTnl, NT-proBNP 7K V- [£ 4, HHT + AMI
21 > HHT 41 > R R4 (P ¥ <0.01) , W2,
2.3 AMEIMN Furin sSTWEAK \NLR 7K F- 5 1l 3% .0 L35
8 PR B AHC M Pearson AH G208 s, 70 A it
Furin sSTWEAK | NLR 7K 5 1l % CK-MB, ¢Tnl, NT-
proBNP 32 i FIEA (P <0.01) , W3R 3,

2.4 HE MACE W40 5 MACE W40 RSk HLE: B
Vi 14F HHT + AMI 41 /8% MACE & 4E%FK 21.21%
(49/231) , 49 {5l MACE 35 0 J1 3508 8 1] (3. 46% ),
Tk AMI 39 4] (16. 88% ) , L URPEFET- 2 1] (0. 87% ) .,
MACE WV.4H 5 Z4EH  Gensini $£4> .SCr UA (hs-CRP |
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T2 HHT + AMI 2 HHT 25 J% fatRf X B8 21 10 37 -0 LR 453 46
A (2+s)

3 HME ML Furin sSTWEAK  NLR 7K 55 i3 0 LR 45 45 %
AR

Tab.2  Comparison of Serum Myocardial Injury Indexes in the Tab.3  Correlation between the levels of Furin, sSTWEAK, and
HHT + AMI Group, HHT Group, and Health NLR in peripheral blood and serum myocardial injury in-
Control Group dicators

4w %% CK-MB ¢Tnl NT—mel\iP % A Furin sTWEAK NLR
(1U/L) (pg/L) (ng/L) rfl P1{H r {8 P rfH P

fEFEXTIRAL 52 9.25+2.34  0.03+0.01 71.4(23.9,131.5) CK-MB 0.713  <0.001 0.412 0.002 0.513 <0.001

HHT 4 95 10.34+£3.65 0.06+0.03" 114.2(45.3,208.4)" cTnl 0.604 <0.001 0.533 <0.001 0.554 <0.001

HHT + AMI 41231 28.56 +6.10° 0.90 +0.28% 762.1(263.2,2354.2)®  NT-proBNP  0.515  <0.001 0.502 <0.001  0.481  <0.001

F/H, {8 580. 966 672.830 463.233

P{E <0.001 <0.001 <0.001

W A M(Q,,Q5) . SIEMHEM A LLE,*P <0.05;5 HHT 4 L
,"P<0.05,

Hey ,CK-MB . c¢Tnl \NT-proBNP  Furin ,sTWEAK _NLR IK
X Killip T/IV 2% 5 b 34 & F3E MACE W2 41, i
LVEF T3 MACE WW.4H (P ¥ <0.05) ;2 HAEMES]
BMI W K 5 W4 1 | &F 5K R G O 0% R e | i BE O
WIAEFE | ARAR M4 £ =2 % . 212 PCI \HDL-C \LDL-C

ALT AST \WBC Jy 1l lb 8 2= S G it L (P >
0.05), Wik4,

2.5 Logistic [958 HHT 43 AMI 3% MACE %
AR E UL HAT & 9F AMI B & 2 & &4
MACE NS5 ¥ RS R P <0.05 W H b A 722
i, 17 Logistic [IH73#r, 25 3 7R, Killip T1/1V 2%
Gensini 743 15 . Furin 75 . sTWEAK & . NLR &3 2
FEHHT A H AMIEE # MACE & 4= 19 30 <7 G 16 IR &

F4 Ik MACE W45 MACE WAL RR} H 5
Tab.4 Comparison of clinical data between non MACE subgroups and MACE subgroups

moA 4k MACE W4 (n =182) MACE W4 (n =49) /U, H P&
BIHI(%)] 95(52.20) 28(57.14) 0.379 0.538
FEfE (x x5, %) 65.01 £9.58 67.20 9. 14 2.451 0.015
BMI(x +s,kg/m?) 23.15 £2.27 23.26 £2.42 0.297 0.767
WA S [ (% ) ] 81(44.51) 25(51.02) 0. 660 0.417
Y45 % (% + s, mmHg) 147.65 £15.42 149.70 +13.07 0.852 0.395
P (x £5, mmHg) 95.64 = 9.25 98.25 +10.11 1.718 0.087
LVEF(x +5,% ) 57.13 = 9.06 52.69 + 8.42 3.089 0.002
B IR [ (% ) ] 72(39.56) 23(46.94) 0.868 0.352
Gensini TE43 (% +5,57) 55.30 +16.22 72.50 £15.16 6.678 <0.001
Killip I/ IVZ%[ #]( % ) ] 62(34.07) 30(61.22) 11.882 0.001
HITRE O LR BE [ 1 ( % ) ] 86(47.25) 26(53.06) 0.521 0.470
TFBRMEE =2 K[ HI(%) ] 109(59.89) 34(69.39) 1.447 0.224
W22 PCI[Bl(%) ) 112(61.54) 29(59.18) 0.090 0.764
HDL-C(x %5, mmol/L) 1.17 £0.47 1.05 +0.41 1.628 0.105
LDL-C(x +s,mmol/L) 2.82 +0.91 3.11 £0.95 1.962 0.051
ALT(U/L) " 32.4(21.8,58.9) 34.1(22.4,59.8) 1.141 0.254
AST(U/L) * 21.3(18.7,46.2) 22.6(19.1,45.9) 1.353 0.176
SCr(x %5, wmol/L) 78.64 = 9.13 82.51 + 8.25 2.686 0.008
UA(x %5, wmol/L) 305.19 +71.38 371.50 £69.42 5.805 <0.001
WBC(x s, x10°/L) 9.48 + 2.34 9.83+ 2.20 0.941 0.348
hs-CRP( % +s,mg/L) 54.39 +£23.20 65.34 £22.35 2.955 0.003
Hey ( pmol/L) * 12.2(10.3,17.9) 15.8(12.3,23.2) 4.341 <0.001
CK-MB(x =s,IU/L) 27.33 £5.78 33.13 +6. 14 6.153 <0.001
¢Tnl(x =5, pg/L) 0.85+0.24 1.09 +0.31 5.029 <0.001
NT-proBNP( ng/L) * 552.6(283.4,2112.7) 784.3(291.5,2 544.1) 4.147 <0.001
Furin(x +s,ng/L) 257.11 = 34.95 388.69 = 43.62 19. 498 <0.001
STWEAK (% +s,ng/L) 1352.60 +182.34 1871.78 £171.50 17.909 <0.001
NLR(X +5) 7.94+ 2.16 9.07+ 2.95 2.507 0.015

HE: " MCQ,,05) o Furin. SEARE R ; STWEAK. AT PERRIRSE R TR 1255 75 X7 NLR. F PRRL20 M/ 0k CL 20T LE (L
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(P<0.01),W3Es5,

2.6 AMHEIM Furin sSTWEAK \NLR Tl HHT 4 3 AMI
BE K MACE MME 23l ROC 245 R wos, 4b
JA I Furin sSTWEAK (NLR J%2 = 5 BCA 46 0 #00) HHT
35 AMI % & £ MACE ROk F @ AL (AUC) 435
40.740.0. 715 .0. 693 .0. 841, = 3 B4 K6 12 W 5
REvE THATEAG I ( Z/P =2. 038/0. 042 2. 459/0. 014
4.037/<0.001) , %6 K1,

%6 HMEIMN Furin sSTWEAK NLR il HHT &3 AMI 23 %
= MACE RYM(H Heds

Tab. 6  Comparison of the Value of Peripheral Blood Furin,
sTWEAK, and NLR in Predicting MACE in Patients
with HHT Complicated with AMI

& R Cw-off (8 AUC(95% CI) BUREE RS A8

Furin 310 ng/L  0.740(0.477 ~0.985) 0.714 0.731 0.445

sTWEAK 1 580 ng/L 0.715(0.516 ~0.911) 0.714 0.720 0.434

NLR 9 0.693(0.440 ~0.947) 0.653 0.736 0.389

SRl 0.841(0.695 ~0.980) 0.837 0.830 0.667

303 i

AMI ZHR AL o3 5 5%, Horh AS J& AMI i 22 5&
Tilt, RN 5 AMI & A fL R e BB 5
Em,x'@ﬁﬁﬁﬁ@?@ﬁ@ﬂﬂh%ﬁ@,#Eﬁliiiﬁ A
BR RET A 25 AS I GS R | o BE S PR S v AT 75
RO R D E R E TS E G R,
NLR 1B RS &Y OB 12 T 00 g =
o5 S5 I R S TS A I (H NLR = 4 54
FHRABNE S W HHT 491 AMI Ji 15 /& 8 Al 5 S 1l

B 1 4MEM Furin sSTWEAK NLR #3000 %F HHT & 3F AMI B3
MACE % A= i B 8
Predictive Value of Peripheral Blood Furin, sTWEAK, and

NLR Tests for MACE in Patients with HHT and AMI

Fig. 1

PR AT 2 I PR 5T 9 05, sSTWEAK & TNF K%
HENRAZ—, 55 AS R, AR BIR, sSTWEAK
—J7 i Re 5 AT de i e KN P51 14 456,15
S B AR A IR R T Kotk s — D T AS
TS IE R AZ AR CD163 454, 520 I 3K hiE 25 CD163
AR A YIEIGERREE S Furin S O0MEH
Feots M AE B e B B R R E A RIE . I
FX W, Furin W@ o 8RR YD, WG 4N BK ( BNP) |
M4 R ER 14 Ree s S 5 R4 Rs 755
I ¥ 9 v ﬂﬁﬁﬁé%ﬂ?ﬂﬁfﬁﬁﬁm% Furin |
STWEAK NLR #5200 AS RME R it 25 5 AMI,

RS  Logistic MIHJMHT HHT 5 Jf AMI 535 MACE & RYSERF 3=
Tab.5 Logistic regression analysis of risk factors for MACE in patients with HHT and AMI

& #rx B1H SE {8 Wald 18 P OR 95% CI

R -0.136 0.057 5.653 0.017 - -

ik =66 & 0.221 0.371 0.355 0.420 1.247 0.754 ~1.623
Killip /IV%% 0.545 0.194 7.863 0.005 1.725 1.178 ~2.524
Gensini W53 =60 43 0.452 0.155 8.537 0.003 1.571 1.160 ~2.128
SCr=80 wmol/L 0.134 0.251 0.285 0.449 1.143 0.632 ~1.539
UA =340 pwmol/L 0.817 0.549 2.215 0.089 2.264 0.835 ~3. 147
hs-CRP=60 mg/L 0.015 0.032 0.220 0.507 1.015 0.524 ~1.379
Hey=13.5 wmol/L 0.001 0.017 0.003 0.912 1.001 0.600 ~1.521
CK-MB=30 TU/L 0.124 0.135 0.844 0.254 1.132 0.845 ~2.304
¢Tnl=1pg/L 0.100 0.229 0.191 0.873 1.105 0.889 ~1.942
NT-proBNP=650 ng/L 0.429 0.395 1.180 0.102 1.536 0.950 ~2.378
Furin 0.880 0.233 14.274 <0.001 2.412 1.527 ~3.806
sTWEAK 0.790 0.224 12. 445 <0.001 2.204 1.421 ~3.418
NLR & 0.579 0.197 8.665 0.003 1.784 1.213 ~2.624
LVEF=55% -0.223 0.421 0.281 0.814 0. 800 0.155 ~1.035
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