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The hemodynamic effects of Warfarin on posttraumatic pulmonary embolism patients
Liu Yang
(Severe Branch sthe Worker Hospital of Tangshan City , Tangshan,Hebei 063000 ,China)
Abstract; Objective To investigate the impact of Warfarin on posttraumatic pulmonary embolism patients. Methods 40 cases
of posttraumatic pulmonary embolism patients from June 2008 to September 2012 in this hospital were collected as the treatment
group,40 healthy volunteers were chosen as the control group at the same time. Warfarin anticoagulant therapy was used for the
treatment group,no treatment was used in the control group. Monitoring the hemodynamic parameters of the treatment group at the
time point of before treatment and 15,30,45,90 h after treatment. After treatment, the hemodynamic parameters of the control
group were used as control. Results Mean arterial pressure (MAP) ,cardiac index (CI) ,stroke volume (SV),stroke index (SI) and
pulmonary artery wedge pressure (PAWP) of the treatment group were significantly lower than the control group before treatment
with statistical significance (P<C0.05). Heart rate (HR) ,systemic vascular resistance (SVR) , pleural hydrostatic pressure (TFC)
and pulmonary vascular resistance (PVR) were significantly higher that of control group,with statistical significance (P<C0. 05).
Before 45 h after the treatment, MAP, CI, SV and SI of the treatment group were still significantly lower than the control group
(P<C0.05) ,however, there were no statistically difference after 90 h except PAWP (P>>0. 05). HR,SVR and TFC of the treatment
group were significantly higher than control after 90 h, however, the difference was not statistically significant of PVR in two
groups. Conclusion Monitoring the hemodynamic changes during the treatment by Warfarin in posttraumatic pulmonary embolism

patients can provide an important basis for the assessment and treatment of these diseases.

Key words: hemodynamics; pulmonary embolism; warfarin; trauma

fii Bl ik A4 2 T FR i 42 2E (pulmonary embolism, PE) , /& i
TS B8 - I WG BE L 3 2E T 3 bk 0 i A Bl
TG P1 T e Hh PR AT 0 — R B I DR A £ A AE . LV
B v 7 A I R RN RV B AN () B2 2 i 2l ik 1 oz B T AR
PR AR TR) ] s il 96 245 Ty i 0 0 W% 2y R & A A [R) R B 1 e A
[F I PE B2 W7 341, I 12 48 00 56 R BE A8 1) Lo A8 v 2
e A DU B B B 02 W R 9T ik AR o T . BE s
FW L PE 779 B KA R AR L R 0. 5% - 780 M4 B 95 X
YT TR I O T o AR o IS R 4 22 PN 3 ]
F2 PE 09 k0% - A1 4 2 2 B PE iy — D 2SR L H AR
HIBESEIE A Z B, ﬂ‘ﬂ%ﬂ%fﬂﬁwﬁiﬁﬂﬁﬂﬁﬁ PE [ &
ML 3 J1 7 R Sy PE By K2 e A I7 52 A 52 B 4K 4E
1 #EREHE
11 — &%kl #2008 4% 6 H % 2012 4F 9 H £ A B A B

WIRAG2 B0tk PE B 40 BI1E NIAIT 4, PE 2 I 75 &
(i o A2 A8 JERE 932 W7 5 iR R M (REZO)PT . o B 23 41,
417 B, AERY 21~63 %, R (43, 449, TR L I R 22 B Ok R
W BRI ME 32 48100 18 i, MR 26 m % W Bk % oM #1651, D-
TR A P YE 40 B, SO B 2 . s A B R
EIJ/\B;E{DJTHT@)%H/\BTEZH HETW%H%@@%ME%
40 B g% R AL, Horb 5B 21 L £ 19 B AR 22~65 %L1
(44.1£10.3)% . PIALAG MR AR IS 45 — M ekl 22 R 8 T4t
2 L (P>0.05), A A [k,

1.2 i A TR SR DR AR N 7E PE IR A
HI Sl 6 me/d, S5 4 mg/d EFE ESTA 4 A LS
P A B R BT R g B G I R ) B b o
b B (INR) SR P8 36 A 3 MR 1 FH 2 4l 35 INR £ 2~3 Z i), M
DI I8 3697 4L3A I R G A IR 3h ) 2E A AR b Bl . X

VEZ B A7 XU (1968~ AR}, il 32 AT B2l 32 %2 A 8 FAE B 22 J5 [ F 50



FRESF 20135 12 A% 42 5% 36 8

TR AR PEATIB YT - 4G I T 1A 20 14 I 7 3 3 22 (AR R 5 IR

1.3 KildEhs WAL G I G 8l ) 2 46 AR R 5 Car-

diodynamics 2 7] 4 7% ) Bioz. Com %7 4t JC 81 Ifi. 3t 3l J7 2% 6

ASCR 225 1 75 3004757 2 3 Bk HE (MAAP) L0 BIE$8 30 (CD L

PR R (SV) B 4 30 4 B0 (SD 28 5 A% (0 B 55 L 7 o 44

By i PR A BE 45 T AR B ST 58

1.4 SEil24ab s Jr DLROHE R B SPSS18. 0 3K 44 k47 4 #7

TR T RFER WA FERR A K50, B P<C0. 05

NZERA GRS,

2 4 7

2.1 W4 MAP.SL.SV Jifi 3l fk 2 it He (PAWP) Fi CI{H Lk 48
BT AT 4L MAP,SI,SV . PAWP FI CI ¥ 8 4K T %F

B 22 RS  B L (P<T0. 05) 3 18I IR YT G 15.30.45

4413

h iy MAP SISV . PAWP fil C1 #8453 8 E MR T X841, £ 5%
YA it 2F B L (P<C0. 05) ;1A Y7 )& 90 h i) MAP . SISV Al
CLIRHR 5 X BEA L85, 22 R B S i 2 B L (P>0. 05), DA I
SRR A 9T G IR E MAP. ST #l CL. SV 845 % #i 1% & 1F
WO L,

2.2 PAH.LFE(HR) K08 B (SVR) | Jig Ji # K (TFC)
AR BL(PVROE L tb4h. gl HR.SVR Fl TFC %
BT R G AS [T ]S A B AT L B R A ST R X
(P<<0.05), MIAYF)E 90 h i) PVR 5% R4 L 2% 5 643t
H(P>0.05), HFE 2 85/ /R&RI7 a8 H 1 HR.SVR
M TFC 246 bR B SR A IR - (HNES S v] LU ik JLIR S bR 78
RS T R A PVR B A 15

=1 MEANRAEAE S8 MAPSIL.CIEZH (T15)

WiH XJ IR 40 A

RITHT BT 15 h YT 30 h WRITIE 45 h RY7IE 90 h
MAP(mm Hg) 74.16+5. 69 45,7246, 12 53.57+5.88 59.9746.03 66.49+7.78 70. 9246, 34
t — 21.52 15.92 10. 82 5.03 0.18
P — 0. 00 0. 00 0. 00 0. 00 0. 86
SI(mL/m?) 48.37+4.12 15.19-+4. 85 21. 46+3. 57 33.87+4. 69 39.16+5. 46 46.62+2.70
t — 32.98 31.22 14.69 8.52 1.57
P — 0. 00 0. 00 0. 00 0. 00 0.12
SV(mL) 70.03512.17  48.23414.40  54.26+15.48  59.18+17.12  63.40415.61  67.24+16.17
¢ — —7.31 —5.07 —3.27 —2.12 —0. 87
P — 0. 00 0. 00 0. 00 0. 04 0.39
CI 5.89740. 39 1.620.48 2.9840. 42 4.4340.68 5.2740.35 5.7040. 36
¢ — 43.67 32. 11 11.78 7.48 0. 60
P — 0. 00 0. 00 0. 00 0. 00 0.55
PAWP(mm Hg) 16.68+3.32 11.89+3.29 13.21+3. 44 13.96+3.22 14.41+3.37 15.12+3.17
¢ — —6.48 —4.59 —3.72 —3.04 —2.15
P — 0. 00 0. 00 0. 00 0. 00 0. 04

— ML IUTC R
*2 WmEANRAERESH HR.SVR.TFC HE K (zL5)

i H Xt B8 4 A

BT YGI7)E 15 h IS 30 h BIT)E 45 h RYFIE 90 h
HR QKk/ 540 79.63+5. 84 150.7548.26  140.46+7.49  126.58+6.65  107.64=+5.89 83.59+7.57
¢ — 14, 64 40. 51 33.55 21.35 2. 62
P — 0. 00 0. 00 0. 00 0. 00 0.01
SVR[dyn/(s * em’ * m?)] 12454185 2 247+173 2 102+217 18624177 1634231 13424191
t — 25.03 21.16 13.76 8.31 2.31
P — 0. 00 0. 00 0. 00 0.00 0.02
TFC (k@) 33.98+7.17 58.566. 48 53.03+4.75 47.2143.37 40.89+3.51 37.08+5.62
¢ — 16.09 14. 01 10. 56 5. 47 2.15
P — 0. 00 0. 00 0. 00 0. 00 0.03
PVR[dyn/(s+ cm® » m2)]  47.12+6. 23 53.34+3.89 51.98+4.78 50.54+5. 42 49.57+4. 43 48.67+5. 54
¢ — 5.356 3.914 2.619 2.027 1.176
P — 0. 000 0. 000 0.011 0. 046 0.243

— MR .



4414

3 it i

PE 2 J& o it 3l bk 5 & 43 3 i B 4 BHL2€ , i 76 35 2 i & 2k
B 4510 T2 8 L AT LA 43 g Jili I 4% 42 %€ 5E (pulmonary thrombo
erflbolism,PTE) | 3 7K #% %€, g JIj #2 %€ 25 & fiE Fl 25 < 2
Sl Bl RR ZE AR T b R R A O R G A I i AR
99 %6 LA L, R i E % BT Ui PE it PTEY . PE B H A MR
I 45 S 2 £ 40 70 oAk O I A A 2, Wt % A e DR BERE IR, 1
IE 208 M IR PR 28 i, B 1k T 2R . QI AE R R b & R
B A (0 BT IS B AT R R A B A B 5T A R X RS
AEE l TA S5 774 — Y B S| i 08 .
F PE ZE I R & A e 5 P 19 28 3R E , PR AT L iR 12 AR
b R ERRE SE SR PE MBI SE RIIA YT B 235 91 AT
Kyl SEAEA TR B PE B9 &0 R H 251 i R H L H
BRIZFIR 2 W UK B LR I PE % 20k REFIGRYT . HIE
TR R HFEM S ~6 5. Wi o FE&mizw
PE (838 Ay B v 10 3R I R 1B AE I 45 AR TE R —
B h)

I B 7 2 (0 16 B 0T LS BRI i Py A o B Y A s [
VLA I PR R AT 037 30 0 2 0 W el LT A 0 1 R R LR R
AR R R A &R L3R 3h 2 G W AR B R T
7 M Rk E R R MOk E R MIE . PE BE Z1F
E IV P 0 S0 o IR B T v s I 9 Bh ) 2 45 R b L
AR AR B0 b I I A B SR I, A O A IR T Y o AR o
W45 T PE BE R G50 B, IR W Ik 28 AR 3 0 L 3
SEIEAR A Sh AR Ak, AT LA PE S8 3 19 5 9% 28 AL ML, i
TBIRYT I G ) P IR T AR AN I R e R AT

H R R A7 ZFh 7 35 I8 97 IR 28 A A (P L U A
A NG RE 2 BRI R AR AT MR
S W DR R R Je 6 PR (A 0 8 24 4 22— R 3 B I 5 e R R R
Ul D Sk R FEAE R0 B AN O By B B e R
Je I i A R b i A S B g LA BT YT A . RN PE
PSR T 1 A, A W PR L 9 8 7 e 0 e A B 3 G o A 19 B B
Hh s R e R AR A I R 9T — B 32 00T . ML 8 1) 2 i —
SR, MAP CL,SV il SVR 25, 1482 Hb 52 775 955 25 3 {37 J% 25
TR AR BE L DA R T AR MR TT I R AUR » AR T B4R 1 K
Xt fitk PE 2 09 1 57 30 J1 5wl AT TERSE . R BLRE
MAP.SI.SV.PVR fl CI{EAZ b L3 VR F 45 RG24 3 d
A B A% 1 IE 5 A BB 22 S L B i 2 2 S0, BRIV 5 LIRS A
ZIRIT G R E I . 1 HR.SVR.PAWP Il TFC &3 897 )5
BRI AR AN 18 45 30 1 K KO $2 R G SR KA A 254
KA YT A A 2 U B 47 (9 5 R S Heit 2550 BF 55 3 52K 77 2= i
FOMARAER R ARk ARG W T PE M BIRT FiG 7 AW A
R . AR 5T 45 R B R A ik A 0T R 5 AR B MO BT BETE FH L A
SR IV T BRI L T A R bR S I VA A
W Sk 2 DT Ko i R 4 A S AR R A

S R <Re R N (s R i 7 N S OFF - 0 | K% DA e
17 J 44 25 BB OV % T 508 I It A 4G 20 sk SR 0 58 (W] I
T B0 7 2 I I T I AR I A b Y R R R 4
AR A o DTS i G VA T B A PR A W OR RSB B 3 — 25 b

S E 0k

[1] Hoy SM, Scott L], Plosker GL. Tinzaparin sodium:a re-

FTHRESF 201345 12 A% 42 54 36 &

view of its use in the prevention and treatment of deep
vein thrombosis and pulmonary embolism,and in the pre-
vention of clotting in the extracorporeal circuit during
haemodialysis[ J]. Drugs,2010,70(10) :1319-1347.

(2] THaHe, skRE. it 28 102 Filsa 4 i) ], h E iR
Z47,2011,11(7) :1669-1670.

[3] Gary JL, Barber RC, Reinert CM, et al. A prospective
study of thrombophilia in trauma patients with pulmonary
embolism[ ] ]. J Trauma Acute Care Surg,?2012,72(1):
247-250.

[4] E4EF 200, BRg k. 5. A O 1 i i 28 5256 3 Py A5 A 1Y
L] AR B R RS 52003, 5(3) 1 239-241.

(5] o0 7. PG W A8 16 7 20 1 i A 280 1 197 B0
(. M PR 0 52 36 B2 2 44 3, 2012, 11(12) 1 970-971.

[6] Zondag W.den Exter PL,Crobach M]J,et al. Comparison
of two methods for selection of out of hospital treatment
in patients with acute pulmonary embolism[J]. Thromb
Haemost,2013,109(1) :47-52.

[7] Koracevic G, Atanaskovic V. Is atrial fibrillation a prog-
nosticator in acute pulmonary thromboembolism[]]. Med
Princ Pract,2010,19(2) . 166.

[8] Amiwero C,Campbell TA, Prescott R]. A re-appraisal of
warfarin control in the treatment of deep vein thrombosis
and / or pulmonary embolism[J]. Afr Health Sci,2009,9
(3):179-185.

[9] Dias-Junior CA, Neto-Neves EM, Montenegro MF. He-
modynamic effects of inducible nitric oxide synthase inhi-
bition combined with sildenafil during acute pulmonary
embolism[ J]. Nitric Oxide,2010,23(4) :284-288.

[10] Pala S,Kahveci G,Bozok S. Acute massive pulmonary embol-
ism with hemodynamic compromise treated successfully
with thrombolytic therapy[J]. Clin Appl Thromb Hem-
0st,2009,15(6) :708-710.

[11] Kline JA,Slattery D, O’ Neil BJ, et al. Clinical features of
patients with pulmonary embolism and a negative PERC
rule result[J]. Ann Emerg Med,2013,61(1):122-124.

[12] XK. i 2 g 2 I E w37 L1 . o [ e 5 2
RBEA,2012,24(1) ¢ 1-3.

[137] Moores LK. Medical uncertainty: informing decision making
for patients with acute pulmonary embolism[ ] ]. Chest,
2009,136(4) :952-953.

C14] WK 5, X0 B X0 bR 1 3t 3 g 2% We D0 7 2 1 il 4 6 o
9 LT ], TR BE 2% ,2012,41(25) 1 2660-2661.

(157 Sty 6. 46 1 AR BT BE IR YT 04 1 R B M3 [T ). T R IR 2%
2012,41(16) :1652-1654.

[16] Heit JA, Lahr BD, Petterson TM. Heparin and warfarin
anticoagulation intensity as predictors of recurrence after
deep vein thrombosis or pulmonary embolism:a popula-
tion-based cohort study[J]. Blood,2011,118(18):4992-
4999.

W H 7:2013-09-08 &[] A 1 :2013-10-27)





