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Risk factors of residual pulmonary vascular obstruction in patients with acute pulmonary embolism after
antithrombotic therapy

ZHANG Yu,DONG Li—xia

(Department of Respiratory and Critical Care Medicine , General Hospital, Tianjin Medical University , Tianjin 300052, China )

Abstract Objective: To investigate the risk factors of residual pulmonary vascular obstruction (RPVO) in patients with acute pulmonary
embolism( APE) after at least 3 months of antithrombotic therapy. Methods: The general data, first symptom,risk stratification, sPESI and
auxiliary tests of 95 patients with APE treated at General Hospital Tianjin Medical University from January 2020 to July 2022 were
retrospectively analyzed. The subjects were divided into 36 cases in the residual thrombosis group and 59 cases in the non-residual
thrombosis group according to the presence or absence of RPVO during pulmonary angiography (CTPA ) re—examination , and univariate
and multivariate Logistic regression analysis was performed to explore independent risk predictors of RPVO formation. Results: Univariate
analysis showed that there were no significant differences in gender, age , smoking history, underlying diseases, symptoms, risk stratification
and simplified version of pulmonary embolism severity index (sPESI) between the two groups (all P >0.05). The levels of idiopathic
pulmonary embolism, interval between symptoms and diagnosis =7 days, right ventricular dilation, central thrombus, lactic acid (Lac) and
fibrinogen(FIB) in residual thrombus group were higher than those in non-residual thrombus group(y’=4.477,3.986,4.978 ,3.997,3.004,
2.559,all P<0.05). Logistic regression analysis showed that the longer the interval between symptoms and diagnosis (OR=4.007,95%
CI:1.271-12.636,P=0.018 ), the higher the Lac(OR=3.695,95%CI:1.257-10.860,P=0.017) and FIB(OR=2.005,95%CI:1.061-
3.790,P=0.032) ,the higher the risk of RPVO formation,and the three were independent risk predictors of RPVO formation. Conclusion:
The interval between symptoms and diagnosis is =7 days, and the level of Lac and FIB can promote the occurrence of RPVO.
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Tab 1 Comparison of general data and first symptom [1( % )]

FRANILRRZE AEARAR kR 2

FRANILRRZE AEARAR kR 2

i (n=36) (neso) P Hiw (n=36) (neso) X P

5 0.525 0.469 SRR

Bk 18(50.0) 25(42.4) SR [B) 58 Hh 3(8.3) 2(3.4) 0329  0.566

Eogds 18(50.0) 34(57.6) Vg 3(8.3) 1(1.7) 1.074  0.300
ARRS 0.030 0.863 VTE J 52 5(13.9) 8(13.6)  0.002 0.964

<65 % 14(38.9) 24(40.7) 3RS 3(8.3) 7(11.9)  0.040 0.842

=65 % 22(61.1) 35(59.3) R i 2 33(91.7) 42(712) 4477 0.034
WA 13(36.1) 14(23.7)  1.685 0.194 SEAR 12 W AT R e 1) 3.986  0.046
LRI <7d 19(52.8) 43(72.9)

L 14(38.9) 19(322) 0441 0507 =74d 17(47.2) 16(27.1)

bS] 1(2.8) 5(8.5) 0452 0.501 [ERZ02IN

RN 4(11.1) 9(153)  0.069 0.793 TP PRI Xfe 28(77.8) 44(74.6)  0.125 0.724

P P 1(2.8) 4(6.8) 0.140 0.709 ok 11(30.6) 20(33.9)  0.114 0.736

i I 2(5.6) 4(6.8) 0.000 1.000 IR 5(13.9) 3(5.1) 1251 0.263

TG Bl PR 2(5.6) 4(6.8) 0.000  1.000 LESis 3(8.3) 2(3.4) 0.329 0.566

OSAHS 1(2.8) 5(8.5) 0452 0.501 NS 4(11.1) 7(11.9)  0.000 1.000

KRR 3(8.3) 12(203)  1.605 0.205 z7h 2(5.6) 5(8.5) 0.015  0.902

M ER R 1(2.8) 2(3.4) 0.000  1.000 HF 3(8.3) 3(5.1) 0.039  0.844

fR R IAE 2(5.6) 3(5.1) 0.000  1.000 AN 6(16.7) 6(10.2)  0.855 0.355

FR IR T fE 5 0(0.0) 5(8.5) 0.153 oard 1(2.8) 2(3.4) 0.000  1.000

B A E 0(0.0) 1(1.7) 1.000 T MK IR 9(25.0) 12(203) 0282 0.595

TE 15 SR R 2 15 IR AR A ORI PRIG 5 R M A% ZE A BR AT SV B PRI Fr2i>1 S AR 8l DUBE IR TR LR A
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Tab 2 Comparison of risk stratification [1( % )]
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Tab3 Comparison of sPESI [n( % )]

e .
ZH 5 ¥ =
2051 BE RS T i fE
FRAT AR 2 36 20(555)  9(25.0) 2(5.6) 5(13.9)
JepeAimaesl 59 37(62.7) 13(22.0)  5(8.5)  4(6.8)

4151 kA 04y =14
FRAT AR 2 36 25(69.4) 11(30.6)
E| 3% 31Kt 59 45(76.3) 14(23.7)

1 *=1.727,P=0.631
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Tab4 Comparison of auxiliary tests [r( % )]

1 x*=0.537, P=0.464 ; sPESI : fj fk i i e 28 7™ d 45 %1

R IR VIR 58 SR SISWiRIBR A ) A
Pk, A RIMARY Lac FIB f## 2 N & Logistic 7]
HT5 R, AR R I, G AR 512 i 8] B i [R]8 K | Lac
IRV FIB BB, RPVO TR KUK

Eiztun FRAT AL (n=36) AR AR 2 (n=59) UZIX> P

A DVT 27(75.0) 43(72.9) 0.052 0.820
0N

LVEF(%) 61.00£3.35 60.16+3.80 1.065 0.290

FOEY K 7(19.4) 2(3.4) 4978 0.026
CTPA

T 32(88.9) 44(74.6) 2.038 0.153

T oI i A 21(58.3) 22(37.3) 3.997 0.046

JiliFE5E 3(8.3) 6(10.2) 0.000 1.000

e RN ) gAY 5(13.9) 7(11.9) 0.083 0.773
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Tab4 Comparison of auxiliary tests [r( % )]

£zt FRAT I (n=36) FEFRA AR 4 (n=59) e P
CK(U/L) 54.00(47.00,86.00) 64.00(46.00,86.00) 0.286 0.775
CK-MB(U/L) 10.00(7.00,11.75) 10.00( 6.75,13.00) 0.137 0.891
BNP(pg/mL) 37.05(16.05,132.00) 46.90(21.65,163.50) 0.442 0.659
M5 Hr
AATRE 335.51493.67 335.82+81.83 0.017 0.986
Pa0,(mmHg) 77.4517.15 77.91£17.99 0.123 0.902
PCO,(mmHg) 37.33+3.98 37.00+5.37 0.319 0.751
S0x(%) 96.95(95.40,97.68) 96.55(94.65,97.48) 0.607 0.544
Lac(mmol/L) 1.68+0.53 1.36+0.44 3.004 0.004
253 A
WBC(x10%L) 7.69+2.36 8.4122.55 1371 0.174
RBC(x10%/L) 4.63+0.87 4.44+0.76 1.115 0.268
HGB(g/L) 136.22+23.08 131.95+18.94 0.981 0.329
PLT(x10%L) 213.00(168.25,285.25) 213.00(168.00,246.00) 0.775 0.438
NLR 2.67(2.16,4.17) 3.25.00(2.20,5.25) 0.852 0.394
PLR 137.90(97.35,199.25) 125.90(92.00,163.15) 1.016 0.309
LLANM L2 (%) 41.13+6.62 39.55+4.56 1.380 0.171
=gl
JRZ (mmol/L) 5.37+1.82 5.25+1.72 0.311 0.756
WLEF( pmol/L) 64.97£15.55 64.22+17.02 0.216 0.830
PRI ( pumol/L) 347.44+110.06 325.56+100.39 0.994 0.323
JHie
HE M (g/L) 35.00+3.36 34.59+4.47 0.470 0.639
B (g/L) 29.94+5.37 28.74+4.40 1.292 0.200
ALT(U/L) 18.50(15.25,26.75) 18.50(13.00,31.25) 0.082 0.935
AST(U/L) 19.50(15.00,26.00) 19.00(16.00,28.00) 0.553 0.580
ALKP(U/L) 69.00(59.00,83.50) 69.00(62.00,80.00) 0.572 0.567
GGT(U/L) 25.00(16.25,39.00) 31.00(23.00,45.00) 1.742 0.082
LDH(U/L) 218.21+69.86 226.61+73.02 0.553 0.582
TBIL( pumol/L) 11.20(9.55,15.00) 10.30(7.90,15.30) 1.331 0.183
DBIL( wmol/L) 3.40(2.50,3.68) 2.90(2.18,4.00) 1.136 0.256
A
TC(mmol/L) 4.85+1.06 4.79+0.98 0.308 0.759
TG(mmol/L) 1.28(1.07,1.50) 1.46(1.12,2.01) 1.630 0.103
HDL-C(mmol/I.) 1.1320.24 1.0920.24 0.894 0.373
LDL~C(mmol/L) 3.170.94 3.000.80 0.969 0.335
aief
PT(s) 12.422.07 11.95+1.23 1.394 0.167
INR 1.14+0.19 1.090.11 1.394 0.167
APTT(s) 30.90(28.05,34.02) 30.60(28.00,33.70) 0.288 0.774
TT(s) 19.10+2.79 20.68+5.81 1.524 0.131
FIB(g/L) 3.87+0.85 3.35+1.01 2.559 0.012
Dimer(ng/ml.) 4360.00(2 701.50,5 717.25) 4 038.00(2 230.00,6 783.00) 0.384 0.701
CRP(mg/dL) 0.77(0.45,1.75) 0.98(0.47,2.37) 0.103

HDVT: N R ER K IALAS 8 ; LVEF : 220028 5 1l 53085 CTPA « CT Jiff L 45 15 5 5 CK « LR T 5 CK—MB « JULTR 3% 16 17] Tt ; BNP - Jig 40 K 5
Pa0,: ZhIkE 3% ; PCO,: shlik - E ARSI E ; SO, Sk I A AR ; Lac: FLER ; WBC: 140 ; RBC : ZL 4 it ; HGB : 1L 2175 11 ; PLT: Ifil/Mi ; NLR
eFe A 4T /0K T 20 5 PLR « IfL/)VH/ 90K EL 4T 5 ALT : 78 P 266 S 5 AST : 45 56 Ul 5 ALKP : B PR R ; GO - y— 45 L% Kl s LDH . FLAR i
fiti ; TBIL: S JA4L 2 ; DBIL: B RLI % TC : S IE [ 5 TG« HH il =8 s HDL—C.: 155 %5 B2 S 2R 11— [ 5 5 LDL—C I %5 3 i 2 11 — IR [ 7t 5 PT 6 1l
it RS 16 5 TNR < [ B b v A EU AR 5 APTT 2 305 A0 208 1 305 [EERE 5] 5 T« B8 ol ST I 5 FTB - £F 4 2 141 )50 D—-Dimer: D— 5K CRP: C [ 1151
mmHg=0.133 kPa
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Tab 5 Multivariate unconditional Logistic regression analysis
At g sp M b ok esma

JrfE

R PEEZE  1.096 0.790  1.925 0.165 2.992 0.636~14.074

SEIR 52T 1388 0.586  5.611 0.018 4.007 1.271~12.636

PR TE] (% )

HOEY kR 1426 1.120 1.620 0.203 4.162 0.463~37.410

EaBATiNIIRES 0.525 0.548 0.920 0.337 1.691 0.578~4.946

Lac 1.307 0.550 5.646 0.017 3.695 1.257~10.860
FIB 0.696 0.325 4.588 0.032 2.005 1.061~3.790
W -6.739 1.809 13.882 0.000 0.001
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