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[# E] B8 BN EN T(cardial troponin T, ¢-Tn-T) A1k 144 HK (brain natriuretic peptide , BNP) PE-H; 204 Hili#2: 2 (acute
pulmonary embolism, APE) f8 F 1% M B AR BE , S HBN TS I, F7ik - BRI s EE R R 22 — BB BB B 22 B 2005 4F 1
A ~2009 4E 7 ATHILH APE 3% 251 i e o-Tn-T . BNP [T (PaO, F PaCO,) Kl 4 5 0 T 2532 S A ANl 75 )
R s BRI 45 0K APE B35/ e R EE 3 4, B ) 22 5 B CHAR S s ARF I PRG540 R B R AT RIS AN R 41,
FCASPILIA] c-Tn-T .BNP PaO, Fl PaCO, 225% ¥4y ¢-InT . BNP XFAPE H WG (OHINMNE , &R % APE MR LRI, c-
Tn-T, BNP #5845 B EFHE AT CITREA 2 & A R WG , 2 R A G2 E (P < 0.05), AL EY K o-Tn-T Ml BNP 2 iFEAH
K(r=0.614,P=0.001;r =0.598,P = 0.005) , W4 A== W] [ S 132 3l 5 BNP 2 IEAHXE (r = 0.791, P = 0.000) , i 3 ik s .5 c-
To-T 2 IEHF(r = 0.711,P = 0.000), AR c-Tn-T .BNP Pa0, Fl PaCO, FIA LIIHEA I 2 T 1S B IF4H (P < 0.05),
ROC IR HT 7%, ¢ Tn-T 1 BNP B2 F A (area under curve, AUC) %k, HimiE TAE A 40514 0.94 ng/ml il 458.12
pg/ml, £5i% :c-Tn-T HI BNP REARIFITAN APE BB ™ H I, FH L ARAR AT A TN APE B3I REL 1T, Ml IRIA YT A0S E
PR AR AR .
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Evaluation the severity of acute pulmonary embolism patients by cardial troponin T and
brain natriuretic peptide and explore its prognostic value:a clinical research

YU Li-na,LI Lin,ZHANG Jing-song
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[Abstract] Objective: To evaluate the severity of acute pulmonary embolism (APE) patients by cardial troponin T (c-Tn-T) and
brain natriuretic peptide (BNP) and explore its prognostic value. Methods: From January 2005 to July 2009,251 patients diagnosed
with APE were enrolled in this study. The level of ¢-Tn-T and BNP,PaO, and PaCO,,heart doppler index and clinical outcomes situ-
ation were collected. According to the results of PaO, and PaCO,, patients of APE were divided into three groups. We compared dif-
ferences between groups and analyzed the correlation. According to the clinical outcome, patients of APE were divided into good out-
come group and bad outcome group. We compared the differences between two groups of ¢-Tn-T,BNP,Pa0,,PaCO, and the predictive
values from ¢-Tn-T and BNP. Results; Along with serious degree of APE increased,c-Tn-T and BNP index significantly increased,
and the right cardiac insufficiency significantly increased with statistically significant difference (P < 0.05). Right ventricular en-
largement was positively correlated with ¢-Tn-T and BNP (r = 0.614,P = 0.001;r = 0.598,P = 0.005) ;Systolic ventricular septal
retrorse motion positively correlated with BNP(r = 0.791,P = 0.000) ; Pulmonary hypertension positively correlated with ¢-Tn-T (r =
0.711,P = 0.000). To the group with bad outcome,the c-Tn-T,BNP,Pa0,,PaCO, and right cardiac insufficiency were obviously poor-
er than the group with good outcome (P < 0.05). ROC curves analysis showed that the area under curve (AUC) were large in the
curve of the BNP and c¢-Tn-T. The optimum operating point for ¢c-Tn-T and BNP were 0.94 ng/ml and 458.12 pg/ml, respectively.
Conclusion; c-Tn-T and BNP can assess severity of disease for APE patients. At the same time,they also provide an objective basis
for clinical treatment and prognosis assessment.
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H A, 204 il 2 Z€ (acute pulmonary embolism,
APE) FiZ BT IS T PEE I . {HUZ APE 83T
T AT SN2 W R AR IR I 0 2 Pt e 28
EHBETRAT LIRSS 29%~8% . Ik, X APE 44
EA T ™ AR B DA RN R T S | SR
BRI AR IE R BORRA EEMED, A
MHRBHETWIEEEH T (cardial troponin T, c-Tn-T) Fl
Jigi 1] €9 K (brain natriuretic peptide, BNP) PF-A4fi APE
B E AR N IR BUS A E

1 F#RFTE

1.1 F#

TR 5t B B R A5 — B = B 228 2005
A1 H~2009 4F 7 AYGA Y APE 3L 251 4,
55 153 19, % 98 il 4F 4 13~89 %7, P34 (61.80 +
16.15) % , i R ¥ 4ad CT Il If 45 w5 A i
A/ BT ARSI SIS 12, ABEE A TPEE
BRI AT . HEBRARIE . D12 M B T REAS 4 I
PREEAE , AR AL ; @0 IUREFE e k38 A7 A i S 2R A
AR ORI 5, anhe P BH ZE il , <0 1
Wity 5 ()™ B R YL 55

WA S VETiFE ZERE o To-T BNP LS 5HT
(Pa0, Fll PaCO,) CMEZE- i EAR RN AL T TE L,
12 Fik
1.2.1 s R#)2

PR % BRI R V53R 2 A, PG RAF4 A
AR R R PSR R AL, A RPET R

RA M RAS R =5 1F A4 8 (HKAE ICOPER #IF5FE™, 1l
PRAS R g5 SR AT Co i il 52 53 BILAGE < 1
EVRTEZGY) MARE RSE)
1.2.2 APE PEREHR

i I PaO, T OLH APE ™ H T2 73 94 . PaO, >
80 mmHg A#2 % 60~80 mmHg A E | < 60 mmHg
HEED,
123 APE EH AL SEHRRE

IR 1 WL -, AR AOEY R, I
47 39 2 11 S v iz sh A 3 Bk e s, Ik B R
HOEIREA R,
13 %itdsik

IFH SPSS 11.5 Bt trgeit o, 1HE 5t
BB + FRUEZE (3 = s) R, WAL FLBCR
e, 22 4 18] USR5 22 93007 5 THECR RHTTAT x
G RT3 K g e BRFIAG 36 , AH G R H] Pearson 615
P < 0.05 hZEA GRS, 12 Med Cale #0F
BT HCE TAERERNZE 8T, 1E ROC #h&k, 1T
B 2R T 1 FH (area under curve, AUC) FllifE TAE
4. (optimum operating point, OOP)

2 & R

2.1 34l c-Tn-T, BNP 3847fe & S e RAK L F

HRAE Pa0, 431 3 HEE R WoR, FiE APE ™ H
FEBEHE NN, c-Tn-T, BNP $5 45 . 3 7t & M 470 D Ag
NG R R E N, 22 A G (P < 0.05,
#1),

*1 .t EE APE 2% ¢-Tn-T.BNP fiG 0O INEER LB EE 5

Table 1 Comparison of c-Tn-T and BNP level and right cardiac insufficiency among APE with various degrees of severity

215 ¢-Tn-T(ng/ml) BNP(pg/ml) FHOBEARE (%) ]
TP APE(n = 61) 0.09 + 0.04 288.00 + 90.28 8(13.11)
HiJF APE(n = 108) 0.50 + 0.12 764.00 = 140.46 47(43.52)
F R APE(n = 82) 1.73 + 1.00 1 705.00 + 897.39 75(91.26)

F=1534,P<0.05

F=12.75,P<0.05

X =9.82,P < 0.05

22 ASHEEREL -Tn-T F= BNP 4844
ZR R A DEY R o Tn-T Il BNP 2 1EAH
X (r=0.614,P =0.001;r = 0.598,P = 0.005) , 4 1t
% W] B S )32 3 5 BNP 2 IEAHSC (r = 0.791,P =
0.000) , JiZh ik E 5 o-Tn-T 2 IEAHE(r = 0.711,
P =0.000,%2),
23 TG R RAFTUG RAFAZ 8] 48X F5AR6) HLAR
HRYF G IRFE VA, 40 A i AR 25 5 Fil 5 AN R
2H ¢-Tn-T BNP  [fi.’<, (PaO, 11 PaCO,) Fll A7 .0 T HEAR
U2 TR RIFH (P < 0.05,% 3),

®2 AULWEEARESE c-Tn-T 1 BNP HEX MR
Table 2 The correlation of right cardiac dysfunction and
¢-Tn-T and BNP

T4 ¢-Tn-T(ng/ml) BNP(pg/ml)

r P r P
FHLEY K 0.614 0.001 0.598  0.005
AR SRR mis3 0379 0.057 0791 0.000
Jili sl ok i e 0.711  0.000 0.383  0.062

2.4  ¢-Tn-T #= BNP 4749 ROC W & 547
ROC HHZR 43T % PR c-Tn-T F1 BNP [HAUC $%¢



5532 5 1 3]

- 84 - Moa E R K ¥ o 2012451 A
x3 WEAREAMBERFAZ BHEXIERLE
Table 3 Compared with the poor prognosis group and the good prognosis group
2151 ¢-Tn-T(ng/ml) BNP(pg/ml) Pa0,(mmHg) PaCO,(mmHg) HOEEA L [n(%) ]

R R 1.89 +0.98 1 827.00 + 768.91 48.25 + 8.12 26.37 + 3.81 98(39.04)

s RAFA 0.06 + 0.01 298.00 + 83.37 86.07 + 5.64 39.36 + 3.46 15(5.98)

P < 0.05 P < 0.05 P < 0.05 P < 0.05 P <0.05
K 0.9, HofieH TAE /95091129094 ng/ml A 3 W
, E

458.12 pg/ml, $E/~ c-Tn-T> 0.94 ng/ml F1 BNP>
458.12 pg/ml Xt APE &3 il J5 A~ K 12 W 1E i 2
B (45,18 1),

% 4 c-Tn-T 71 BNP #5#% ROC BhZkE) AUC

e [ i ZE W R0, © RO B UL A 22 K0
Z— B m ™, Bl % APE &
H AT GBI JZ S WAL R IBAMARE 255 R
JrOr s, Wik, S R TAR A S G A

Table 4 The AUC of ROC curves for ¢cTn-T and BNP B
e APE 559505 P T B F B4 22 U 1995 7
¥ekr AUC SE 95% CI P R EE, AOIREA LIS APE B34 5 W) ™ 5
«TnT(ng/ml) 0.871 0.0607 0.752~0.947  0.000 JRIEZ — , WH5E s 5 BE AN RS fZET- 35
BNP(pg/ml) ~ 0.865  0.0611  0.769~0.931  0.000 RO ARSI R I, B APE v L
£ 5 c-Tn-T.BNP 54589 OOP
Table 5 The OOP of ¢c-Tn-T and BNP index
T8¥n 0ooP U (%) 95% CI FERE (%) 95% C1 +LR -LR Youden
c-Tn-T > 0.94 87.50 61.7~98.4 84.53 68.7~94.0 5.54 0.15 71.71
BNP > 458.12 85.62 63.1~97.3 86.30 65.9~93.9 5.48 0.17 70.62
c-Tn-T BNP
100 F - 100 £ r/_,—
& Sensitivity : 87.50 e ‘ E Sensitivity ; 85.62 g '
Specificity; 84.53 ificity s £
80 |- emon 50,54 L A AR
X 60 — s 60 —
o) = R o
% 40 i % 40 m
20 20
DR £ 3 1 6 7 5 Dby & 53 1 8 & & 1 0 | ] i & i g ! !
0 20 40 60 80 100 0 20 40 60 80 100
e (%) et (%)

K1 WUESE R T AR ROC 2k

Figure 1

A DIREA R AR BEIIN(P < 0.05), B
OEZ B A R TR A, ER X TR PR B
L 6 B SR KA AT A — RE 1 PRAE , [8] AN [ 46 A 2
WAFE—E IR MELAEI TR AL . Sh i o 2
7, LIRS ALG LT R APE BB 1 A
AT,

c-Tn-T #5235 o J3E A S5 1 R B A A
B BOREZ MO BN o-Tn-T T 2156 Ik
CEAAE GRS o 2 TS 1 B B4R AR R ST

The ROC curves of ¢Tn-T and BNP

RI,c-Tn-T Fi5 5 APE %9 ™ 5 72 B ) fil )5 9
HARSEN BNP FHE R D IIREA 2RI 2 — 5T
7R, BNP Thi 502 B 7 38w R B 2 A OE 2
BNP T B APE J 1 7™ SRR R 5 1 AHIF 5
R Bi% APE ZEFLREHENN  o-Tn-T ., BNP 48410
ZTVE (P < 0.05), [F} ¢-Tn-T, BNP 845 5470030
A2 240G . APE 3% c-Tn-T F1 BNP F+i5
(4T BEAIL TR « COMT 29 ok 125 FE B0 A 00 25 67 Ay 1L 1
i, ZRERK I Ry, o R e PR N 2 LA e
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O WL @itk Gt s ; QMR N R, N RS
SRR FHE I, METSIER R NO Wb, Bk REE
AIEEE I, APE B3 o-Tn-T F1 BNP /K F-RER 0
D DIREAN SRR S APE S (1) SRR
[E]H c-Tn-T F1 BNP FA# O 2% AL FIBRIELL

ARG BN ¢-Tn-T> 0.94 ng/ml F1 BNP> 458.12
pe/ml X2V AR ZE B8 TS AN R 112 W AUk
et . FTREJE AR e-Tn-T \BNP 85, #7R.0
WL E A7 O D REAS 2™, A G R 4 R
KB sl 112 RN R,
HIEAME, BARBEAEVSE WK o-Tn-T BNP Fl
HA 25, HR N £ 2 S50 T A &%
AFA K, HEFFTERIIEIR c-Tn-T BNP J&
APE BBE TS T 2 fG b5 43 2 I B AR AR5
B R X R £, 2 W S (E 5 —brifE, 7]
IS A o-Tn-T A1 BNP °] DL 2 APE ¥
TG 532 RN TR BH 1 T0AE

M2, c-Tn-T Fil BNP G U1 PFAf APE B35
Y™ B IRl I R AT A T APE F8 IR R 5%
9, Ml RIGTT FHUS TS L5 A
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