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[HZE] BB - AP 3 D- — B ARG 88 75 00 3 B AT i il 455 768 75 6F il ifn #2 #2 289 (pulmonary thromboembolism, PTE) fi3
Wit B, J53% - WUBHE S AT 2012 45 1 H % 2016 45 12 H i) F 58 30 0K 2 = 2 W R O B 4 125 e PP 08 15 s o < 2 FHISCIE 7 140 il
W 5e1L PTE BERIGR GRE, $%M8Mizhhk CT Mm% i&% (computed tomographic pulmonary angiography, CTPA) #4245 H43 & CTPA
BitE4l (4F PTE 21) Fu CTPA BHYEZL (PTE 41), ik B P 36 Fn 22 PR 36 0 7 s LL AR TP A I 3% D- — SRARIBE &8 75 0 3l 1 0 I i i %
75 £ %t PTE i Wi fnwi i e, 458 - 2 LB HFEMER. Ry, Wl JERbsem CRIERR ., S, ek 30 ok RE a4k L
TSR . i e S Al Pk BELZE PR ) DAK 30d R RSB H BB FEES (33 P>005), MEFERSVER 2 HAEH D- “RIK
(P=0.003), MhizhlkET) (P=0.000) DIK —4AbARsE (P=0.000) BIfFERENIER, 2 HFRSVHR TRRT Ik mAR . Ihishbk s e
1 D- R TH RS PTE RARZEMG, #—5 ROC M&nHiidn MR EH Kk g T (AUC) 4 0.624, filighk & HE AUC
77 0.673, D- ZHMETHE AUC 7y 0.624, =FHKA1LW AUC 4 0.837, 1l =F KA 15 Wi M BUSRE RS . [OH 1 1o 0 A2 B e Tt 00
5355 86.8%, 88.4%. 87.5% Fil 84.6%, LI - D- IRARUK Al 7 Lo B P& B T~ M i 7 88 75 % PTE B AT R B (32 Wt Fn il 47141
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Diagnostic value of D-dimer combined with echocardiography and vascular ultrasonography of lower
extremity in pulmonary thromboembolism
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[Abstract] Objective - To analyze and evaluate the diagnostic value of plasma D-dimer combined with echocardiography and lower extremity vascular
ultrasound for pulmonary thromboembolism (PTE). Methods - The clinical data of 140 clinically suspected PTE patients admitted to Department of
Respiratory and Critical Care Medicine, Ruijin Hospital between January 2012 and December 2016 were retrospectively analyzed. Based on the results
of computed tomographic pulmonary angiography (CTPA), all included patients were divided into CTPA negative group (non-PTE group) and CTPA
positive group (PTE group). The univariate and multivariate analyses were used to compare and evaluate the diagnostic and predictive efficacy of plasma
D-dimer combined with echocardiography and lower extremity vascular ultrasound for PTE. Results - There was no significant difference in gender, age,
smoking, underlying diseases (malignancy, hypertension, coronary heart disease, dyslipidemia, and chronic obstructive pulmonary disease) and surgical
history within 30 days between the two groups (All P>0.05). Univariate analysis revealed significant differences in D-dimer (P=0.003), pulmonary artery
pressure (P=0.000), and partial pressure of carbon dioxide (P=0.000) between the groups. Multivariate analysis suggested that deep venous thrombosis of
the lower extremities, pulmonary hypertension, and elevated D-dimer levels were significantly associated with the incidence of PTE. Further ROC curve
analysis suggested that the area under the curve (AUC) of deep venous thrombosis, pulmonary hypertension and D-dimer increase was 0.624, 0.673 and
0.624, respectively. The AUC of combined three factors was 0.837. The sensitivity, specificity, positive predictive value and negative predictive value of
the combined diagnosis reached 86.8%, 88.4%, 87.5%, and 84.6%, respectively. Conclusion - D-dimer combined with echocardiography and vascular
ultrasound of lower extremity might have diagnostic and predictive value for PTE.

[Key words] pulmonary thromboembolism (PTE); D-dimer; pulmonary hypertension; deep vein thrombosis of lower extremity; combined diagnostic
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fiti IfiL 4 #4 %€ 4 (pulmonary thromboembolism, PTE)
2 — i 9 DAL P B ST O i 8 9 . it 20 ok T 2% 4 if
% % 5% (computed tomographic pulmonary angiography,
CTPA) 2 i2Wr PTE [ & brifl, (HAENGIRSEERH, o8
HRHZ it i, B IhREAS 4 i P EAE 5 IR ek
5% CTPA ¥4, il FESWiRA: ", D- ZBRAEM., T
B I 1L 4657 22 3 36068 P DA B8 7.0 8 I B9 %) PTE (2 W
MERSWEARRSFEL ™, FadfemaEN &2
kR, JCEl. PR, E S AR ABE A B TR A
BT SR MSGE B T2, X =F 5 PTE 4F4E
—EM I, HIEESWORTIA A SRR L, SRS
TEPEHT D- ARG A T JH Ik 1L 587 68 7o ks 750 2 1] T
MFNZE PTE HI3UCHE .

1 HBREHE

11 WF5ERt 4%

B 2012 45 1 H 2 2016 4F 12 J il sl K5 k%
B BFF i B 4 B B VT WK 5 £ 95 I 22 FHICTR 119 140 B 5812
PTE BE TR, AR © B B8 I R Yok 5 %
(WM A . D- ZR ek .08 BT B 28
BB ), QTR BEYEZ CTPA 64, HHIMIE.
G150 AT Rt . HERRARIE: O R % CTPA K Y%EL PTE
B, OBEIRKWIZ A PTE, (HIFIEHER b 7oR s

ESELR MG B

1.2 Jjis

1.21 BdRRE AL RTAEMABENIRKTR: T
Je R w Dk b 2 . R IMRE SR Bl ot A R L 1k O
(FFREON) . AR . BT s Bl . @lRIMAE . BE IR .
iR . Nk gk, 30d NAMBFEARREE . TRAIC
RIS M AGA LR, WG D- Rk, AiikEik (brain
natriuretic peptide, BNP) Ifi/Ml, WLESE . 1o .
JERE RS, —REH. Tk i A R O sl R 4
1.2.2 K UUSAAHCHRME  CTPA T PTE HUiZ I & LI
M4 &8 T P RS kA (deep vein thrombosis,
DVT) WigWitrifi 2 B fele %5k iy (At %is
WT 57477 E LR AN (2015)) Y, AB7E.OZhE T Zhik
= (pulmonary arterial hypertension, PAH) FJiZWi & X
Z IR OISR 2SR h2s  (ESC/ERS) (fifishilik
R ISWRATT TR 7.

1.2.3 4l %M CTPA 45 Ar £k sy oy CTPA BIHEAL (I
PTE 41) i1 CTPA P41 (PTE4).
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%M IBM Statistics 22.0 GEiH R 3 158 L0, 2
TORHH x+5 2R, BEEOWER ¥ RT3 2K E
53 Bk H Logistic [a1J453 47, f#F] MedCale # -t 752 1%
TAEHEE (receiver operating characteristic, ROC) fhzks#7,
THRAHE IR R 251 ROC 4 T i (area under the curve,
AUC) J% 95% CI. B f Z #a3a k47 AUC Ebiss, P<0.05 A
AESFAGEE L.

2 &R

2.1 Bk

BFFE LTI 374 filll BRI (1 b i 140 BIZA A5 #T
Horpr P 83 {5, At 57 (55 SEIAERE A (58.9+15.5) %,
HRAE CTPA 46 4 45 R4 Bt #8584 2 CTPA [HEZH 73 f4il
F1 CTPA PR 67 5, 2 LHAEBFAEMER], Hik. WL,
At CEYEME, iR w0, MG 5w Fig
PP ZEPEMR) LA 30 d TR 3046 05 1 2 0 I . 25 S
(¥ P>0.05), CTPA [H:40 DVT & A& % (P=0.006),
FESRUE A A A L b, D- &Mk (P=0.003). fitizh
i (P=0.000) UAK — S ftiks . (P=0.000) 2 41
FEHBEZESR (K1),
4 1 140 BIgh A HR 35 A 1S B0RE RN PR 20K

Tab 1 Demographic and clinical data of 140 included patients

CTPA FH T4 CTPA BHPEEH

=k (N=73) (N=67) P
PER (B /42) In 44/29 39/28 0.804
SERLERL | 59.7+1.8 58.1+1.9 0.559
g /n 11 8 0.589
5T /n 28 29 0.553
S /n 9 10 0.654
WA /n 9 15 0.115
JHiFER YL /n 42 33 0.326
2 BT i/ 10 7 0.556
30d NFAR S /n 9 8 0.944
IfiL i 575 /n 10 11 0.654
Rk M /n 41 22 0.006
Ifi/ViR / (% 10°/L) 221.6+12.2 219.9+11.1 0.918
D- —%fk / (mg/L) 7.53+1.23 3.46+0.36 0.003
ik & S /mmHg * 44.0+2.1 345+1.3 0.000
KIS TE /mmHg 9.72+0.28 9.73+0.19 0.974
Pkl A%y 1 /mmHg 5.11+0.11 5.93+0.15 0.000
BNP/ (pg/mL) 1846.21+421.60 1702.53+283.13  0.782
W52 5 1/ (ng/mL) 0.05+0.02 0.09+0.03 0.182

7: “1 mmHg=0.133 kPa,
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P T DVT ik, D- R &FeE. PAH FIIL &AL
R TEMA B ZE . &5 RAIERIC S R OR
{24 0.150 (P=0.949), TJi DVT ¥ 59 OR & 1.150
%2 PTE fa % W E 7

Tab 2 Multivariate analysis of risk factors for PTE
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(P=0.004), PAH {J OR {4 >4 1.031 (P=0.001), D- — &
RFFEI OR (B % 9.182 (P=0.000), £z4 ks B4 w,
T DVT, PAH f1 D- — R kTt 5 PTE Yk A4 B & #H
* (F2),

bl A ES i H H Wald {8 Pl OR 1 95% CI
IS bRy —1.894 0.663 0.004 0.949 0.150 0.041 ~ 0.522
T DVT 0.131 0.473 8.157 0.004 1.150 0.408 ~ 2.603
PAH 0.031 0.009 11.208 0.001 1.031 1.013 ~ 1.050
D- (kT 2217 0.604 13.496 0.000 9.182 2.813 ~ 29.969

2.3 PTE Az MRS PR 25 it 2 sk g

K H MedCale #4117 ROC gh£ks#r, &5 K4e r D-
R {RFtE. PAH FI T DVT 12 PTE [y AUC 45 524
0.624. 0.673 F10.616, PAH [J AUC £k, =&AL H
PTE [ AUC 4 0.837 (323),
%3 BRI B PTE HGE

Tab 3 Multivariate analysis in diagnostic value of risk factors for PTE

FALSES AUC 95% CI
D- “R&EFE 0.624 0.524 ~ 0.723
PAH 0.673 0.579 ~ 0.768
Fi DVT 0.616 0.515 ~ 0.717
IRA 12 0.837 0.723 ~ 0.915

4¢4 PTE fala B MBURE, R, BPEfpIEsiiE

2.4 PTE /A gm0 0K, Fe5iE. BHYERE
PE P UL
T DVT 12 W7 PTE (1 ) 5 45 5% BH - il
B, PHMETRME 5 B4 91.8%., 26.9%., 57.8% Fi1 75.0%,
D- "R KTh RIS W PTE (YRR . F 5. PR il (i
0 B F AR 4> B A 89.0% . 35.8%., 60.2% Fl1 75.0%, f
A PAH 1218 PTE RSB | o 5, BRI Yol 8 B P
FRMNE 5> 3k 41.1%. 86.5%. 81.1% F1151.1%, =FHEthA
W7 PTE (M08 e RS 8 . PR Y00 00 0 B 42 ol UL
435k 86.8%. 88.4%. 87.5% Fl1 84.6% (F 4),

Tab 4 Sensitivity, specificity, positive and negative predictive value of risk factors for PTE

W % R 95% C1 5 95% C1 W T 95% CT W T 95% CI
T DVT 91.8 83.0 ~ 96.9 26.9 16.8 ~ 39.1 57.8 48.2 ~ 66.9 75.0 53.3 ~ 90.2
D- “RikThE 89.0 79.5 ~ 95.1 35.8 24.5 ~ 48.5 60.2 50.3 ~ 69.5 75.0 56.6 ~ 88.5
PAH 41.1 29.7 ~ 532 86.5 742 ~ 94.4 81.1 64.8 ~ 92.0 51.1 40.2 ~ 61.9
A1 86.8 724 ~ 923 88.4 753 ~ 95.2 87.5 70.4 ~ 96.8 84.6 712 ~ 94.4

3 itig NI I R Bhi2 T PTE fE 2 T A,

CTPA ;£ LW PTE (i &xhnife, %6, A A%k
BRI R BT R s Hovk, Weis BE B E
AR, fFERE R &n, BEREMNEY
A, HFREPRHER, B0, B IhREA 2R EH Tk
52, RAEMKNEKRHIFRIES. Wik, £ ERTikKH
CTPAfEUL T, BEHTCOl, Pk, M%), *ARMEEREIR,
Wﬁ@ﬁﬁﬁ%%*ﬁﬁﬂﬁi%%%%gi e -
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B PTE "l REMEELD,

DVT 5 PTE X R EAEY), W& fflk e ke i)
AFZEB B AR, 24 iR AR Rk 2R 8N AN IE 7
gh ok E A S E Ik RG] vk i gy, TR
1, &b, TE&EKEAGORG, H R M3k &
Hor% ™, 60% ~ 80% 1) PTE [ 7-3& [ DVT", i
UL b DVT 3% B W B0 Rk B R AE ™ Rk, 24
I AR PR EE PTE % AR IRE, 35 25 1 3% ifL 487 22 35 6k 75 W1
DVT 21 7,

t4h, PTE kA4 J5 PAH R AR LH AL, BT
MAEREPAZE, Mfs R DSy, 2R, O itk
MR FZ W, EIABE 8, hizghlios ) LR 2T
#o Mesh, PTE RA:z)a, PNV A 40 R oKk e 5-
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