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Predictive Value of Common Clinical
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ABSTRACT

Objective To explore the predictive value of common clinical indexes combined with imaging indexes
in the risk stratification of APE. Methods Clinical data, Blood routine examination and imaging data
of 381 patients with APE diagnosed in our hospital from January 2019 to may 2021 were analyzed
retrospectively . All cases were divided into low-risk group and medium/high-risk group. The 2 test,
Mann Whitney U test and independent sample t test were used to compare the differences of
clinical data, Blood routine examination and imaging data between the two groups. Multivariate
logistic regression analysis was performed to screen out independent predictors. Receiver operating
characteristic (ROC) curve was used to assess the prediction efficiency of single independent predictor
and combined multiple indicators. Results Significant differences were found in age, shortness of
breath, chest pain, lower limb swelling/pain, AAD, MPAD, RPA, pleural effusion, degree of PAOI, RBC,
WBC, Hb, PLT, MPV, PDW and NE between low-risk group and medium / high-risk group (P<0.05). The
multivariate logistic regression analysis showed that age, shortness of breath, MPAD, pleural effusion,
degree of PAOI and WBC were independent predictor of APE risk stratification. ROC curve analysis
showed that the area under the curve (AUC) of the combined multiple indicators predicting the clinical
risk stratification was significantly higher than the AUC of age, shortness of breath, MPAD, pleural
effusion, degree of PAOI and WBC, and the difference was statistically significant (z = 5.73, 6.12, 4.91,
6.55, 4.78 and 5.98, P< 0.001). The AUC of the combined multiple indicators predicting medium/high-
risk APE was 0.837, higher than the AUC of independent predictor. Conclusion The combination of
common clinical indexes and imaging indexes s can effectively predict moderate / high-risk APE.
Keywords: Pulmonary Embolism; Tomography; X-ray Computed; Risk Stratification; Clinical

SMAIEhBk12 2 (acute pulmonary embolism, APE)2igfishlkEFREDZHE
MIMNEMR FREMSBMNEREY, APEARE. thE. FES, EERAE
SR LMBEEE, ERTHRAPENERITRE, &I EEFEHTERNR
BAR, BBTFIRKREMEIESENATAE, NMEBEENATHEREY, &sHRE
EIRITCTPABE A IR PR R EIS B R EHIEITRTAPE R & 210 5 BTN &,

1 BEEAZ*
1.1 —fR%E} 1£52019F1 82021 F5 8 T H RIS MAPERE REFR R,

MNATAHE: ZCTPAIESSNAPE; BENERHIZEXRITAT; BERERKRHARST
B, HinE: BERERIFHERNATE, EERETAL, MR, EFE%
BERE, REBLHIBEWNEIAT, HPFE2500, 1316, FiH4EE14-105%, F
IFEIR6T% . RIB2020E MM ORI SIEE EAPEHTRIRN R, HARR. P,
Bfe. AMRHAWEA: BREA—A(RRA), 2156]; BFaEHRFLELKL, BEFP
ES5erAAN—HENFT/BREA), 1666, FHRELRBERCEZASME,

1.2 IRERBER BSEFRNRAREFREEENIRKER, BE—RIGFRZRMME
T, —RIGKRAREIE: 43, £, SOES. BEE. =8/ ZR. SE. 8
. TEBh/E. MEH: B4ME(WBC). A4 (RBC). MI/MR(PLT). MIZEH(HB).
MMRDHRZEE(PDW). /MR ERR(MPV). R4 EE 2R (NE),

1.3 CTPAKRE RAGEAT64HHRIECTHMEN (Light Speed VCT); BHEEMEMI, H
HEEARENOZMREALUT, EHBEL120 kV. BHEF200-500 mA. EE5mm, E
BEESMmM; B SmL/SIREH B BBk ST RE A350mgl/mLAY I #EEZ20mL.
FIEBEK20mL, BA/NIENEEA BN L F BT RIEERET L, RIE
AR T=2n+3~5si+ B LBk FIEERE], UHEERAMA 8, REBREHITELR
50ml, BUREERREETEIEEK30mLTEA CTPARIFIHE,

1.4 RBEDHT BEEBGAPACSRAEY, BIZMEIMREMIZANEHBE %G
P TESFULNEREMAL T, SRIA—HE, RADBRIRER L.
TERBEIE: AEoEkER(ascending mainatery diameter, AAd). BlizhBkEF
B (mainpulmonary artery diameter, MPAd). BfizhBk/F+EshREkZ L (rPA). BORE
UR(TE; M, XXM). MR, MsiBkieERE (pulmonary artery obstruction

(B8] %01, 5, BITEEM, TEMRAM: BBRAKRIZEL. Email: 5764339@qg.com

GEffEE] P

* 59



hECTHIMRIZE 20234078 215 $07H S 551655

index, PAOI®. HiBIEPAOIBIEHRITHE: DREZE. FE.
sE", HEESFNPAOI<30%, 30<PAOI<50%, PAOI
>50%.

1.5 S5t A% EASPSS 26.0fMedCalc19.404 3 9 # 5k
o EFAKolmogorov-Smirnovi %3t it £ & KH#ITES MK
B, FEESHERHHNITEZRR L (x £5)FRR, 2446 HEREA
WMIUHAKRE;, FTRHEESHELSFEHNITE2ERUM(IQR)RR,
24RIEEE R R AMann-Whitney UK, iH#ERLUAEERT, 2
AELLRRA x 10k, BERAENMEBRITEBENHTEMAN
ZRARlogisticElyIRHr, KEUZRD MF1EE T A fEim 3 TR
Fo S IMEZRFITROCHLZL D, HTEME FTER(area
under the curve, AUC), AUCLEEE R Delongkilt, P<0.054
EREERUTERE N,

24 R

2.1 ImERAELERR Fie. SR, . TR/ BE2ABES
BEBGITFEX(P<0.05), M. SME. WIE. B/ ZRE
2AIEEZTHITFEX(P>0.05)(F1)

2.2 RARIHELLR AAD. MPAd. rPA. BIFEFRR. PAOIS4R (40

E1~ER)T2HBEREERITFERX(P<0.05); FMAKERE2
HE LRI FER(P>0.05)(FK2).

2.3 MERMELE mEMSEH(RBC. WBC. HB. PLT. MPV.
PDW. NE)7E24HE9BE St FEER(P<0.05), q1&3,

2.4 APEER S B2 AR ogisticsE IR R ISUTRIBETE &
BRENHERITFRXNBSEANZEZK ogistic@)TD 1,
HZRETFR(OR 1.043, 95%Cl 1.022~1.065, P<0.001).
S{E(OR 2.421, 95%Cl 1.457~4.022, P=0.001). MPAd(OR
1.101, 95%Cl 1.037~1.169, P=0.002). BuFEF&(OR 1.882,
95%Cl 1.390~2.646, P<0.001). PAOIZ % (OR 2.652,
95%Cl 1.893~3.716, P<0.001). WBC(OR 1.179, 95%Cl
1.100~1.262, P<0.001)2H/ERENMITMNER, X ERE
IR IBAR R SRR S TUNAPEZ R S B#1TROCE &4 I (B
4), ZRERZIERHEKSTNR/ERZAPERAUCH0.837(95%Cl
0.795~0.873), REENT0.73%, KFE}84.83%, ZHIEIREK
ABFUMAUCKFEE. |18, MPAd. MEETRA&R. PAOIZD 4.
WBCHJAUC(AUC#35190.635; 0.617; 0.663; 0.598; 0.668;
0.623), ZEHERITFENX(Z=5.73. 6.12. 4.91. 6.55.
4.78, 5.98, P13<0.001),

Bl B, 539, A LetEBa R anE, ERIFMEAAE, PAOLA2. 5%, PAOIGRA
B, M2 F, 50¥, EAMAKETHMEE, ERIFMENF/EE, PAOIAES0%, PAOI
AEATE; B3 B, 36%, AR ETHMORE, AMAKETRARE, HRIFHE
A/ Fife, PAOLATS %, PAOLRAER. B4 A4 484k KEK & A7 FOUAPER 02 B

HROC 1 £
o
Rl BERASPREHAPERE—MINRER A LB
A% MR i SE MR/ 2% % S JingES TELR /T
% z ES = ES = ES = ES = ES z @ =
ife8 149 66 65(19) 151 64 131 84 128 87 138 77 175 40 171 44
H/EEH 101 65 70.5(16) 117 49 110 56 92 74 68 98 150 16 152 14
it 297 4.47 0.21 1.15 0.65 20.34 6.00 10.51
P& 0.085 <0.001  0.650 0.284 0.420 <0.001 0.014 0.001
R BRASP/BRAAPERERHEHLR
A5 AAd  MPAd rPA FaRERRR FRsEZ PAOIZ 4K
(mm)  (mm) = ==L S ES = RBRE FE BE
&/ 34(6) 28(4)  0.83(0.17) 114 57 44 30 185 159 38 18
h/EEA 35(6) 31(6)  0.87(0.19) 66 33 67 22 144 75 32 59
St 263 545 2.43 17.96 0.04 46.97
P& 0.008 <0.001 0.015 <0.001 0.843 <0.001
RIBBASTREHAAPEREMEMELE
RBC(X1012/L) WBC(X109/L) HB(g/L) PLT(X109/L) MPV(fl) PDW(fl) NE(%)
R4 3.89£0.70 6.77(3.59) 115+21.69 219.50(114) 10.30(1.3) 11.252.8)  73.40(16.2)
h/ERA  3.60£0.80 8.14(5.71) 109+24.26 198.00(111) 10.50(1.3) 11.552.9)  80.90(15.1)
A
e oom <o oo owm s oos  oon  (THSIN)

60 -



segmentation, denoising,and partial volume correction[J].Med Image
Anal, 2018, 46: 229-243.

[71Zhang G,Han D,Yin Y.Using the Gradient-based Method to Delineate
the Primary GTV on FLT-PET in Esophageal Carcinoma and Discussing
the Influence on Radiotherapy Planning[J].Int J Radiat Oncol Biol
Phys, 2011, 81 (2 Suppl): S315-S316.

[8]Teguh DN, Levendag PC,Voet PW, Al-Mamgani A, Han X,Wolf TK,Hibbard LS, Nowak
P, Akhiat H,Dirkx ML, Heijmen BJ,Hoogeman MS.Clinical validation of
atlas—based auto-segmentation of multiple target volumes and normal
tissue (swallowing/mastication) structures in the head and neck. Int J
Radiat Oncol Biol Phys. 2011 Nov 15;81(4):950-7.

[9]Reema, Goel, Rathan M, et al.PET/Computed Tomography Scanning and Precision
Medicine: Esophageal Cancer[J].PET clinics,2017,12(4):373-391.

[10]Jing, Lu, Xiang—Dong, et al. Impact of PET/CT on radiation treatment in
patients with esophageal cancer:A systematic review[J].Critical reviews
in oncology/hematology, 2016, 107: 128-137.

[11]Jeganathan R,McGuigan J,Campbell F,et al.Does pre-operative estimation
of oesophageal tumor metabolic length using 18F-flfluorodeoxyglucose
PET/CT images compare with surgical pathology length? [J].Bur J Nucl Med
Mol imaging, 2011, 38 (4): 656—662.

[12]Vali FS,Nagda S,Hall W,et al.Comparison of standardized uptake value—
based positron emission tomography and computed tomography target
volumes in esophageal cancer patients undergoing radiotherapy[J].Int T

CHINESE JOURNAL OF CT AND MRI, JUL. 2023, Vol.21, No.07 Total No.165

Radiat Oncol Biol Phys, 2010, 78 (4):1057-1063.

[13]Zhong X,Yu J,Zhang B,Mu D, Zhang W,Li D,Han A, Song P,Li H,Yang G, Kong
FM, Fu Z. Using 18F-fluorodeoxyglucose positron emission tomography
to estimate the length of gross tumor in patients with squamous cell
carcinoma of the esophagus.Int J Radiat Oncol Biol Phys.2009 Jan
1;73(1): 136-41.

[14]Zi jdenbos AP,Dawant BM,Margolin RA,et al.Morphometric analysis of white
matter lesions in MR images:method and validation[J].IEEE Trans Med
Imaging, 1994, 13 (4): 716-724.

(15) 3K & . A a6 7 ¥ K 40 57 4 @ 40P 09 % & M A A R A0 7 ik (0]
%,2018,31(19), 51-54.

[16]Guo YL,Li JB,Zhang P,et al.Comparative evaluation of target volumes
defined by deformable and rigid registration of diagnostic PET/
CT to planning CT in primary esophageal cancer[J].Medicine
(Baltimore), 2017,96(1):e5528.

[17]Han D,Yu J,Yu Y,et al.Comparison of (18) F-flfluorothymidine and (18)
F-f1fluorodeoxyglucose PET/CT in delineating gross tumor volume by
optimal threshold in patients with squamous cell carcinoma of thoracic
esophagus [J]. Int J Radiat Oncol Biol Phys, 2010, 76 (4):1235-1241.

(WFsEHEA: 2022-09-25)
(BXIYmiE: F)ERES)

OO OO0

(E#E$60m)

33

APERIBIEERARZ, AMRETFRET/BREARRILIN

NHEE, ¥ I_IT“bﬂjlﬁﬁEEﬁ’v‘iEkv“&luﬂfﬁﬁ%ﬁ‘éﬁ?ﬁm &
BT E, METRIG = = AP

%, ZFEH?LE/T’:W@T_qﬂ/mf’@ﬁi%@%ﬂﬁﬁﬂiﬁﬂ.
? Ightp/ﬁf-éﬂ_\,ﬁg ﬁﬁiﬁ?rkﬁﬂ, B /[t[lmbgi'lﬂﬁﬁ

, A FEHSENAPEREBRIRSZE, HEEME
FRARETH/EEHEHIMPA, rPAi’Ju—J?ﬁEfoﬁ, HRE

Gl %APE*@?ﬁHE%ﬁBHﬂiﬁbﬂm, SRR KRBEMEENES
s, RAEMAEET, MAERENET K, X558%
T \ HRER—, MPABATHARFNAPEA OINEERS
SRR R, AFIRE2011(52.8%) & HMER, Hh111
1(29.1%) /3N, BEFERALLEES, AREREETRRS
APEERD BEEMRXMEARMIUTINRAEER, SEMAKIAPES
HBPEFAR S B EﬁﬁﬁtzL%m;ﬁm AR ERFAEPAO
DEBEHITFER(x=46.97, P<0.001), ERNF/EREAIHIT
NWEZE, PAOIDEHEESENY/SEEETTEMELA, REHE,
56uo ' "ERIFRLERIBLEN, BFEINNYPAOIET21.5%H
AL ENEEEERES.75mmIFAPER E - RS,
R E" SR ERWBC, EPT*EM?IHH@#%L ME?HHH@#

. EPIHJJHH’@,/MEQEEH’@,I:ISTE (NLR). /MR /#EMIELLE
(PLR)MIIBEBHENZE6 (IL-6)FERMHMEKFES M ERE
Hx. SARETRT/ESREHMWBC. NEETERZLE, BWBCH
F/EREANMIIFTUNEZER, WBCIESERTRAE, FENESI(
R AEERSEETSONERFEENIRMEXARY], H
FERERAWBCIEENE SEEKeAKARE MO AEIRGT, [EX4H
BRFESHAON; WBCHSRFVIL. VIIRAFEERARKFE
BRED, WBCHEARERSRRE", MREMEKLLRS
vacﬁsé %’uWBC>l2 0g/LBY, SAPEREZIER"",
RIEMR S R BMIPAOIL S, EIIFNAPE
ﬁﬁﬁﬁEE’JloglsUc@Uﬂ’fﬁﬁE, HAUCA%0.837, BBEEFihiL
FUNRZENAUCE, EERBEBIRGFINTNG/EEHAPE,

TARWBREME: 1. ZARARMENEDOHAR, AR
WREERE, 2. FRABRSBHNELENHARY, LEHES

RABELD, MEESHRAGHIAR, KRFEN AREFEN
FRER D BEE—TAUHRR

& LR, ZISEHnmuT\E'Lﬁ‘%\ S{E. MPAd. KIRERI&.
PAOIZ 4. WBCERH/ERiMizENBRIUFNEER, BBIZE
XS R IUREN F /M EUNERK, EFE .

253

(1] s A [ 2 v T o 0 i 25 5 i o 4 0 o 41, o I B o v R R R 4 i A
5 il R TAEE R 4, A e 28 5 il 4 B Je th 1 4L, il e 2 E 3
5Hiprswa (1], 431%[%%4%%,2018(14).1060 1087.

[2]ESSIEN EO,RALI P,MATHAI SC.Pulmonary Embolism[J].Med Clin North
Am, 2019, 103 (3): 549-564.

[3]Meyer G,Sanchez 0,Jimenez D.Risk assessment and management of high
and intermediate risk pulmonary embolism[J].Presse Med, 2015,44(12 Pt
2):e401-e408.

[4]KONSTANTINIDES SV,MEYER G,BECATTINI C,et al.2019 ESC Guidelines for
the diagnosis and management of acute pulmonary embolism developed
incollaboration with the Buropean Respiratory Society (ERS) [J].Eur Heart
J,2020;41(4): 543-603.

[STQANADLI SD,EL HAJJAM M, VIEILLARD-BARON A, et al.New CT index to
quantify arterial obstruction in pulmonary embolism:comparison
with angiographic index and echocardiography[J].AJR Am J Roentgen
ol,2001,176(6): 1415-1420.

(6] & ACHF, EHIR, 1 LT, 4. CTH 20 ikt 248 BP0 &0 i 2 ke 404 [J]. 52
JA G 2R, 2021, 37 (4): 563-566.

(70 ¥ A 8%, WM 3, /MR, 450 CT e ARG SR ST it B B2
B 25 (], 2RS¥ 22 =5, 2021, 37 () 1060-1064,

[81HAJTAHMADI S, TABESH F, SHAYGANFAR A,et al.Pulmonary artery obstruction
index, pulmonary artery diameter and right ventricle strain as
prognostic CT findings in patient with acute pulmonary embolism[J].
Radiologia (EnglEd),2021,S0033-8338(21)00076-X.

[9]KIRIS T,YAZICI S,KOC A,et al.Prognostic impact of pleural effusion in
acute pulmonary embolism[J].Acta Radiol, 2017, 58(7): 816-824.

[10]GUO F,ZHU G,SHEN J,et al.Health risk stratification based on
computedtomography pulmonary artery obstruction index for acute
pulmonary embolism[J].Sci Rep,2018,8(1):17897.

[11]JFAGHIHILANGROUDI T, SHABESTARI AA, HEKMATI S,et al.Association
betweenpulmonary arterial obstruction index and right lateral
ventricular wall thickness with in-hospital mortality in patients with
acute pulmonary embolism[J].EmergRadiol, 2021, 28 (2): 327-331.

(2] B o, TR, EAE, F. b B3 RIER AR 5 CTA 0 Bk LB 6 3k i X & (U]
EFRAE % 4 &, 2020, 40 (1): 19-24.

(131 3k b %, Fop 5. A RIT S A R WA E B NI EH A0 2 ey E R L],
FEAKE RS REEFZE,201510(11):1069-1071.

[14]GALLAND J, THOREAU B, DELRUE M,et al.White blood count,D-
dimers,andferritin levels as predictive factors of pulmonary
embolism suspected uponadmission in noncritically i1l COVID-19
patients: The French multicenter CLOTVID retrospective study[J].Bur J

Haematol, 2021,107 (2): 190-201.

Eep2

(WefsBHEA: 2022-09-25)
(RX4RiE: F)EXES)

- 79



