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[ Abstract] Objective To investigate the relationship between heparanase and prognosis and disease severity in
patients with critical illness—related pulmonary hypertension (CIR-PH) . Methods A total of 108 patients with CIR-PH
admitted to Department of Emergency Critical Care Medicine, the First Hospital of Lanzhou University from April 2021 to June
2022 were retrospectively selected as the research objects. According to the prognosis, they were divided into death group (n=28)
and survival group (n=80) . The general data [including age, gender, BMI, clinical classification of pulmonary hypertension (PH) ,
heparinase, NT-proBNP and acute physiology and chronic health evaluation I (APACHE II) score] , right heart catheterization

results [including mean pulmonary artery pressure (mPAP) , pulmonary capillary wedge pressure (PCWP) , pulmonary vascular
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resistance (PVR) , mean right atrial pressure (mRAP) , cardiac output (CO) | and echocardiography results [including right
ventricular diameter (RVD) , right atrial diameter (RAD) , pulmonary artery width (PAW) , pulmonary artery velocity (PAV) ,
pulmonary artery pressure (PAP) , tricuspid regurgitation velocit (TRV) | were compared between the two groups. Univariate
and multivariate Cox proportional hazard regression analysis were used to analyze the influencing factors of prognosis in CIR-
PH patients. ROC curve was used to analyze the predictive value of heparanase and NT-proBNP for death in patients with CIR-
PH. Pearson correlation analysis was used to analyze the correlation between heparinase and CIR-PH disease—related indicators
(NT-proBNP, APACHE Il score, mPAP, PCWP, PVR and CO) . Results The age, RVD and RAD in the death group were
larger than those in the survival group, heparanase, NT-proBNP, APACHE I score, mPAP, PCWP, PVR, mRAP and PAP were
higher than those in the survival group, CO was lower than that in the survival group, and TRV was faster than that in the survival
group (P < 0.05) . Univariate Cox proportional hazard regression analysis showed that age, heparinase, NT-proBNP, APACHE Il
score, mPAP, PCWP, PVR, mRAP, CO, RVD, RAD, PAP, TRV may be the influencing factors of death in patients with CIR-
PH (P < 0.05) . Multivariate Cox proportional hazard regression analysis showed that heparinase, NT-proBNP, mPAP and mRAP
were independent influencing factors of death in patients with CIR-PH (P < 0.05) . ROC curve analysis showed that the AUC of
heparinase in predicting death in CIR-PH patients was 0.784 [95%CI (0.688-0.879) |, the optimal cut—off value was 10.4 w g/L,
the sensitivity was 0.500, and the specificity was 0.875; the AUC of NT—proBNP in predicting death in CIR-PH patients was
0.761 [95%CI (0.662-0.860) |, the optimal cut—off value was 3 775 ng/L, the sensitivity was 0.357, and the specificity was 0.950.
Pearson correlation analysis showed that heparinase was positively correlated with NT—proBNP (r=0.639) , APACHE Il score
(r=0.763) , mPAP (r=0.876) , PCWP (r=0.858) and PVR (r=0.846) , and negatively correlated with CO (r=—0.702) in CIR-PH
patients (P < 0.001) . Conclusion Heparanase is an independent influencing factor of death in patients with CIR-PH, and it has

certain predictive value for death in CIR-PH patients, and it is closely related to the disease severity of CIR-PH patients.
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Table 1 Comparison of general data, RHC results and echocardiography results between survival group and death group

iH HAFA (n=80) BET4H (n=28) Lo k(] PlE

AR (xxs, %) 429+8.1 493+93 —3.446° 0.001
TS (i) 44/36 15/13 0.017" 0.896
BMI (M (P, P,5) , kg/m®) 23.1 (209, 24.7) 244 (212, 25.6) —1.718" 0.086
PHIGIRSIE (n (%) ) 2.416" 0.660

BlkEPH 14 (17.5) 4(143)

(OB EPH 23 (28.7) 7 (25.0)

JHE 5 1/ kA - E0PH 17 (21.3) 9 (32.1)

iti B ik BH 2 9 8 5 EPH 14 (17.5) 6 (214)

RN s 2 K 2 534 PH 12 (15.0) 2(7.1)
JFER (x+5, pgl) 9.1+13 10.6+1.4 —5.100" <0.001
NT-proBNP (M (P.s, Pys) , ng/L) 1490 (851, 2500) 2777 (1812, 4070) —4.102° <0.001
APACHE 134y (x=+s, 43) 16.1+3.2 18.7+3.5 —3.493" 0.001
mPAP (5+s, mmHg) 40.0+6.9 43.6+8.1 —2.272" 0.025
PCWP (x+s, mmHg) 10.7+2.0 126+3.2 —2.853" 0.007
PVR (M (P, P,;) , Woodfifii ] 152 (13.6, 16.9) 16.0 (14.4, 20.0) —2.132° 0.033
mRAP (M (P,;, P,) , mmHg) 7.0 (6.0, 8.0) 8.5 (6.3, 10.0) —3.352° 0.001
CO (x+s, L/min) 46+1.0 39%15 2.638" 0.012
RVD (M (P,;, Py) , mm) 58.0 (56.0, 60.0) 60.0 (57.3, 62.8) —2.812° 0.005
RAD (X%s, mm) 524+4.6 55.6+4.6 —3.237° 0.002
PAW (M (Py, P,;) , mm] 34.0 (33.0, 35.0) 35.0 (333, 36.0) —1.719° 0.086
PAV (M (P, Pys) , m/s) 0.58 (0.53, 0.63) 0.58 (0.54, 0.63) —0.562¢ 0.574
PAP (1+s, mmHg) 384+7.1 429+63 —2.987* 0.003
TRV (x+s, m/s) 29+0.3 31203 —2.844° 0.005

. PH=[lizhik 5, APACHE IT =2z BRag AS M (@RI EMN RS T, mPAP="F-HilizhikIE, PCWP=/ili B4l HIE, PVR=/iil %
BT, mRAP="F-¥4 .05 E, CO=OHEME, RVD=AT.L% 52, RAD=A.O 5 HiE, PAW=[liZhIks s, PAV=Iighlikiis, PAP=/ilizhlkE,

TRV="/RMFR I ; “Fomll, "Fm x H, “FnzfH.
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R2 CIR-PHE A BUR RN R 3 A 5 3 Cox H B IXURSE [ 51 53
Table 2 Univariate Cox proportional hazard regression analysis of

influencing factors of prognosis in patients with CIR-PH

AR W B SE Waldyi Pl HR (95%CI )

SE SMME 0064 0020 10180 0.001 1.066 (

JFEmE SME 0578 0431 19.555  <0.001 1.783 (
NT-proBNP Sl 0.001 <0.001 15667 <0.001 1.000 (
APACHE T PF4» SCUME 0159 0.049 10699  0.001 1.172 ( 1.066 ~ 1.289

mPAP S 0059 0.027 4863 0.027 1.060 (1.007~1.117
PCWP  SEU{E 0243 0073 11013 0.001 1.275 (1.105~1.348
(
(
(
(
(
(

1025~ 1.109)
)

)

)

)

)

PVR SUE 0174 0063 7514 0006 1.190 (1.051~1.316)
)

)

)

)

)

1380 ~2.303
1.000 ~ 1.001

mRAP  SEWIME 0261 0066 15611 <0.001 1.298 (1.140~1.477
o FLE —0.089 0171 7318 0.007 0915 (0.654~1279
RVD FTE 0216 0067 10328 0.001 1.242 (1.088~1.417
RAD SNME 0136 0042 10403 0.001 1.146 (1.055~1.245
PAP S 0080 0027 8615 0003 1.083 (1.027~1.143
TRV SAfE 1648 0636 6724 0.010 5196 (1.495~18.056)

R3  CIR-PHEFF TS 5200 K 22 19 22 K 3R Cox LU B IXUBS: [ 51537
Table 3 Multivariate Cox proportional hazard regression analysis of

influencing factors of prognosis in patients with CIR-PH
A B SE Waldyfi P
i 0019 0.024 0.618 0432

JFE 0957 0447 4576 0.032
NT-proBNP 0,000 0000  3.920 0.048
APACHETFEY 0042 0022 0.21 0.728

HR (95%CT )
1.019 (0.972~1.069 )
2.603 (1.083~6.252)
1.000 (1.000 ~ 1.001 )
1.043 (0.822~1.324)

mPAP —0444 0129 11.893 0.001  0.641 (0.498 ~0.826)
PCWP —0.037 0205 0.033 0.856  0.964 (0.645 ~1.440)
PVR —0203  0.150 1.832 0.176  0.816 (0.608 ~1.095)
mRAP 0.109  0.155 0.498 0481  1.116 (0.823~1512)

Co —025 0294 0.758 0384  0.774 (0.436~1377)
RVD 0.095  0.084 1.275 0259 1.099 (0.933~1.295)
RAD 0.073  0.051 2.042 0.153  1.075 (0.937~1.188 )
PAP 0271 0.134 4.089 0.043 1311 (1.009 ~ 1.704)
TRV 0247 0748 0.109 0742 1.280 (0.295~5.547)

NT-proBNPHill CIR-PH B HZ FET-HIAUCH0.761 (95%CI
(0.662~0.860) ), IAEMWI{E N3 775 ng/L, REEEN
0.357, 45540950, WKL,
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proBNP (r=0.639) . APACHE Il ¥¥4} (r=0.763) . mPAP
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x, 5CO (r=—0.702) 2HAHL (P<0.001) , LK,
3 g
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1.0
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0.6
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Figure 1 ROC curve of heparinase and NT-proBNP in predicting the
death of patients with CIR-PH
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Figure 2 Scatter plot of the relationship between heparanase and CIR-PH disease-related indicators
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