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Patients with Acute Pulmonary Thromboembolism
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Abstract: Objective To analyze the clinical characteristics of Mongolian patients with acute pulmonary thromboembolism
(APTE) and explore its relationship with proteomics. Methods 413 Mongolian APTE patients who received treatment at Inner
Mongolia Autonomous Region people’s Hospital from January 2022 to January 2025 were selected as the research subjects and
grouped according to the severity of APTE into low-risk group (n=66), medium-risk group (#=319) and high-risk group (n=28).
The differences in baseline characteristics, and serum biochemical indexes among the three groups were analyzed. A total of
180 healthy subjects undergoing physical examinations at the same time were included in the healthy group. The differences
in serum biochemical indexes between APTE patients and healthy subjects were analyzed. The differential proteins in APTE
were identified and screened by quantitative protein profiling combined with liquid chromatography-tandem mass spectrometry

(LC-MS/MS). The biological functions and enriched signaling pathways of these differential proteins were further analyzed.
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Results There were statistically significant differences in hypertension, venous thromboembolism and chronic obstructive pul-
monary disease among patients with different risk of APTE (’=6.654, 7.267, 35.251, all P <0.05). As the risk of APTE increased,
fibrinogen (FIB), total cholesterol (TC), triglyceride (TG), low-density lipoprotein cholesterol (LDL-C), C-reactive protein
(CRP), D-dimer (D-D), cardiac troponin I (cTnI) and N-terminal probrain natriuretic peptide (NT-proBNP) were significantly in-
creased (F/H=3.669 ~ 786.487), Albumin (ALB) and high-density lipoprotein cholesterol (HDL-C), were significantly decreased
(£=19.143, 36.954), and the differences were statisticany significant (all P<0.05). White blood cells (WBC), red blood cell distri-
bution width (RDW), FIB, TC, TG, LDL-C, CRP, D-D, c¢Tnl and NT-proBNP in APTE patients with different risk levels were
significantly higher than those in healthy subjects (F/H=16.859 ~ 1 740.668, all P<0.05). Platelet count (PLT), hemoglobin (Hb),
ALB and HDL-C were significantly lower than those of healthy subjects (/=37.228 ~ 123.817), and the differences were statisti-
cally significant (all P<0.05). A total of 352 differentially expressed proteins were identified by serum proteomics screening be-
tween APTE patients and healthy subjects. Compared with healthy subjects, 4 proteins were significantly up-regulated and 10
proteins were significantly down-regulated in APTE patients. The bioinformatics analysis showed that these differentially ex-
pressed proteins were mainly involved in biological processes such as regulation of biological processes, metabolic processes and
transmembrane transport, forming cellular components such as cytoplasm and organelles, and exerting molecular functions such
as protein binding, enzymatic catalytic activity, enzymatic hydrolysis activity and energy transport activity. The differentially ex-
pressed proteins primarily participated in signaling pathways such as signaling molecules and interactions, carbohydrate metabo-
lism and lipid metabolism. The 3 up-regulated proteins were significantly associated with WBC, ALB, FIB, CRP, D-D, c¢Tnl and
NT-proBNP (=—0.73~0.92, all P<0.05). Additionally, the up-regulated protein apolipoprotein C-III showed significant correla-
tions with ALB, FIB, TC, TG, HDL-C, LDL-C, CRP, D-D, ¢Tnl and NT-proDNP (r=-0.74~0.78, all P<0.05). The 9 down-regu-
lated proteins were significantly assciated with FIB, CRP, D-D and NT-proBNP (+=—0.95~—0.72, all P <0.05). Furthermore, anti-
thrombin-III, coagulation factor XII and procollagen C-endopeptidase enhancer exhibited significant correlations with
PLT(+=0.56~0.68, all P<0.05). Conclusions The clinical characteristics of Mongolian APTE patients are diverse, and there is a
certain correlation with the risk levels of APTE. Serum biochemical parameters change with the increase of risk levels. APTE-as-
sociated differentially expressed proteins are mainly involved in the regulatory processes of signaling molecules and interactions,
carbohydrate metabolism and lipid metabolism, and are closely related to clinical indexes, which provide potential biomarkers for
elucidating the pathogenesis and aiding diagnosis of APTE in the Mongolian population.
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A complement component 9 Pvalie B complement factor H palie € leucine-rich a-2-glycoprotein Povalue
WBC _— 0.040 WBC —_— 0.044 WBC _ 0.025
PLT -— 0.078 PLT -— 0.088 PLT -— 0.065
Hb — 0.052 Hb — 0.057 Hb -— 0.077
RDW — 0.084 RDW —e 0.092 RDW —o 0.102
ALB ——— 0.034 ALB ———— 0.031 ALB S 0.021
FIB — o 0.026 FIB — e 0.028 FIB _ 0.018
TC —o 0.183 TC — o 0.191 TC —e 0.101
TG — o 0.126 TG —e 0.140 TG — e 0.087
HDL-C *—— 0.145 HDL-C *r——o 0.150 HDL-C -— 0.068
LDL-C —_—e 0.167 LDL-C —_—e 0.175 LDL-C —e 0.075
CRP — @ |00 CRP — e 0.030 CRP —_—® | 0.005
D-D —0 | 0016 D-D —_— | 0019 D-D —_— | 0.008
cTnl —e 0.031 cTnl —_—e 0.034 ¢Tnl e UL
NT-proBNP —_ 9 | 0013 NT-proBNP ———————® | 0015 NT-proBNP —® | 001
-1.0 -0.5 0.0 0.5 1.0 -1.0 0.5 0.0 0.5 1.0 -1.0 0.5 0.0 0.5 1.0
correlation coefficient (1) correlation coefficient (1) correlation coefficient (r)
D apolipoprotein C-III Pvalue E carboxylesterase 1 Pvalue T antithrombin-IIT P-value
WBC —e 0.105 WBC — 0.163 WBC — 0.147
PLT -— 0.114 PLT — 0.145 PLT —e 0.031
Hb o—_— 0.177 Hb — 0.151 Hb —e 0.169
RDW — 0.152 RDW — 0.166 RDW — 0.129
ALB —_— 0.033 ALB — o 0.102 ALB —e 0.149
FIB _ 0.043 FIB -— 0.124 FIB B 0.016
TC _ 0.035 TC — 0.133 TC -—— 0.118
TG _ 0.037 TG — 0.142 TG — 0.134
HDL-C r— 0.018 HDL-C —_— 0.188 HDL-C e 0.183
LDL-C —_e | 0025 LDL-C — 0.148 LDL-C -—— 0.111
CRP —® | 0014 CRP -— 0.115 CRP —_— 0.025
D-D —_— | 0019 D-D — 0.178 DD} @Q—m8M8M8M— 0.008
cTnl —0 | 0020 Tl — 0.157 Tnl — 0.153
NT-proBNP —_ 0029 NT-proBNP -— 0129 NT-proBNP — 0.012
-1.0 0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0
correlation coefficient (r) correlation coefficient (r) correlation coefficient (r)
G coagulation factor XIT Poalie 1 C enhancer  pyalue | serpin peptidase inhibitor, clade A, member 4 p.yajue
WBC —_— 0.119 WBC — 0.129 WBC -— 0.134
PLT —_— 0.008 PLT —_— 0.028 PLT — 0.115
Hb —e 0.086 Hb — 0.106 Hb —_ 0.123
RDW — 0.101 RDW -~ 0.119 RDW L — 0.070
ALB — 0.099 ALB — 0.127 ALB — 0.104
FIB -— 0.023 FIB —_— 0.034 FIB *—— 0.025
i (o} —_— 0.108 TC -— 0.122 TC *r—— 0.085
TG — 0.113 TG -— 0.127 TG -— 0.117
HDL-C I 0.106 HDL-C —_ 0115 HDL-C — 0.107
LDL-C -— 0.103 LDL-C >~ 0.115 LDL-C — 0.128
CRP ——— 0.005 CRP | @———— 0.021 CRP| @——m8m— 0.018
D-D — 0.011 DD @——m 0.024 D-D| @—mm 0.020
cTnl — 0.125 cTnl — 0.143 cTnl *~—— 0.101
NT-proBNP ~—— 0.017 NT-proBNP r— 0029 NT-proBNP *r— 0.031
-1.0 05 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 0.5 0.0 0.5 1.0
correlation coefficient (1) correlation coefficient (1) correlation coefficient (r)
7 serpin peptidase inhibitor, clade A, member 5 p.yalue K carboxypeptidase B2 P-value L alpha-albumin P-value
WBC — 0.147 WBC -— 0.128 WBC — 0.140
PLT — 0.106 PLT —e 0.091 ALB —e 0.104
Hb — 0.119 Hb — 0.108 Hb — 0.127
RDW *r— 0.087 RDW *r— 0.068 RDW L — 0.124
ALB — 0.084 ALB — 0.064 PLT — 0.079
FIB| @—m8m8— 0.033 FIB | @— 0.015 FIB *— 0.033
TC; *~— 0.099 TC *——— 0.085 TC ~—— 0.098
TG — 0.125 TG — 0.114 TG *— 0.086
HDL-C — 0.097 HDL-C — 0.079 HDL-C — 0.095
LDL-C — 0.134 LDL-C —— 0.116 LDL-C — 0.133
CrRP| @—mmmm 0.023 CRP [————— 0.007 CRP} @—8M8M— 0.029
pD| @—mmm — 0.026 DD} @——— 0.030 DD| @—m 0.024
Tl -— 0.114 cTnl ~—— 0.103 ¢Tnl —— 0.116
NT-proBNP *r—— 0.048  NT-proBNP  @——— 0.011  NT-proBNP *r——0 0.041
-1.0 0.5 0.0 0.5 1.0 -1.0 0.5 0.0 0.5 1.0 -1.0 0.5 0.0 0.5 1.0
correlation coefficient (r) correlation coefficient (r) correlation coefficient (r)
M protein C P-value N protein S Povilie
WBC —_ 0.152 WBC —_— 0.143
ALB — e 0.111 ALB —_—e 0.090
Hb _— 0.098 Hb — e 0.103
RDW — 0.135 RDW -— 0.122
PLT — o 0.116 PLT —oe 0.109
FIB ~—— 0.034 FIB e—— 0.028
TC -— 0.109 TC -— 0.114
TG —_ 0.122 TG -— 0.104
HDL-C —e 0.137 HDL-C —_— 0.129
LDL-C — 0.145 LDL-C — 0.135
CRP *— 0.041 CRP o — 0.033
D-D o— 0.028 D-D o —— 0.019
cTnl >~ 0.096 ¢Tnl *— 0.087
NT-proBNP — 0043 NT-proBNP —_— 0.035
-1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0
correlation coefficient () correlation coefficient ()
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