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m OE L2581 4 ERRSVEN AR IEE (HA-PTE) A3 AT 5 506 Kk £ 5k [ 20— 55 b 0 4 2 iF
9%, X F A B N HA-PTE B9 P8 A 058 i 0 o RL, A58 % 42 5 3 16l P9 HA-PTE £ F04 10 2% S i
PRAERE 2647307, LAy HA-PTE BiiA 5 4 MR 2 2 R4 .
ik WA RE A S B2 20184 1 H 1 H—12 H 31 H#12 HA-PTE (& CRBIZL) (I PR GERHRISL
W I B, JFARIEEES] . AR . A BE Caprini MR KU 0 S5 90 J2 52 AN R AR TR,
Fie 12 1 VR A AE HA-PTE S VE A X R 4L . 20 M HA-PTE [ 38 B9 AR 3 A0SR | A &I R R IA
. fER N E KA 0 E R TS AR A
ZEER . 2018 4FJFF 122 942 {7l 4F b # # HH 12 B K HA-PTE B3 68 7] (0.55%¢), JCHA-PTE #1581 71
42.65% (29/68) [ HA-PTE B4 R A A R E PRI TE A . HA-PTE & EZ0 e & Bl (14/68,
20.59%) . FEAMEE (11/68, 16.18%) FINFWE NEE (8/68, 11.76%) . HL.IRZE/rHres R won, i Hl 4y
W R G . R g A AE ICU W L 3 T35 B 20 (OR=4.60, 95% CI=1.75~12.10, P=0.002; OR=
238, 95% CI=1.04~5.43, P=0.040; OR=11.00, 95% CI=1.42~85.20, P=0.022), MAEFemf K 51F b w2t
HEFXIE4 (OR=1.11, 95% CI=1.05~1.18, P<0.005; OR=1.01, 95% CI=1.00~1.03, P=0.005), £F4EE
R FE AR =) (FDP) KV TRHRZH (OR=1.11, 95% CI=1.03~1.20, P=0.004)., ZHZE /455
7w, W RGP (KIE OR=3.58, 95% CI=1.32~9.71, P=0.012) FIAAEICU (¥ IF OR=11.38, 95% CI=
1.38~93.54, P=0.024) & HA-PTE (<7 G K & .
5% AT RGNS M AAE T ICU (19 8 %5 0 HA-PTE (14525 /5 AR, 2N RE . 38 S0 RF Ty )
J=HA-PTE 1Y & fa B %, HA-PTE 23 3 3UE# 00  Be i RN BT 2% H B 2585 & . FDP /K 7% T HA-PTE ]
REA — 2 AN A
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Abstract

Key words

Background and Aims: Most of the epidemiological data on hospital-acquired pulmonary
thromboembolism (HA-PTE) are from studies focusing on a single disease, but the hospital-wide
epidemiological investigation of HA-PTE are still insufficient. Therefore, this study was conducted to
analyse the epidemiological and clinical characteristics of HA-PTE in a hospital-wide setting, so as to
provide a reference base for prevention and management of HA-PTE.

Methods: The clinical and laboratory data of patients with newly diagnosed HA-PTE (case group) in
Xiangya Hospital, Central South University from January 1 to December 31, 2018 were collected, and
inpatients without HA-PTE (control group) during the same period were matched by sex, age, Caprini
thrombosis risk score at admission and whether undergoing surgery or not as well as the grade of surgery
in a 1:1 ratio. The incidence, mortality, relevant clinicopathologic factors, risk factors and potential
predictive indicators for HA-PTE patients were analysed.

Results: Among the 122 942 inpatients in 2018, a total of 68 cases (0.55%0) were diagnosed with PA-
PTE and no HA-PTE-related death occurred. There were 42.65% (29/68) HA-PTE cases with
concomitant deep venous thrombosis. Majority of HA-PTE cases were from neurology ward (14/68,
20.59%), general surgery ward (11/68, 16.18%) and respiratory ward (8/68, 11.76%). The results of
univariate analysis showed that the proportions of cases with diseases of the respiratory system or lung
infection and undergoing ICU admission in case group were higher than those in control group (OR=
4.60, 95% CI=1.75-12.10, P=0.002; OR=2.38, 95% CI=1.04-5.43, P=0.040; OR=11.00, 95% CI=1.42~
85.20, P=0.022), the total length of hospital stay was longer and hospitalization expense was greater in
case group than those in control group (OR=1.11, 95% CI=1.05-1.18, P<0.005; OR=1.01, 95% CI=1.00-
1.03, P=0.005), and the level of fibrinogen degradation products (FDP) in case group was higher than
that in control group (OR=1.11, 95% CI=1.03-1.20, P=0.004). The results of multivariate analysis
revealed that diseases of the respiratory system (adjusted OR=3.58, 95% CI=1.32-9.71, P=0.012) and
ICU stay (adjusted OR=11.38, 95% CI=1.38-93.54, P=0.024) were independent risk factors for HA-PTE.
Conclusion: Patients with diseases of the respiratory system or undergoing ICU stay are high-risk
population for HA-PTE. Patients in neurology, general surgery and respiratory wards are at higher risk of
HA-PTE. HA-PTE will result in significant prolonged hospital stay and increased medical costs. FDP
level may have certain predictive value for HA-PTE.

Pulmonary Embolism; latrogenic Disease; Risk Factors

CLC number: R563.5

Jili i #: 4#4 2£ S (pulmonary thromboembolism , M 7 A3 e 399 1) B 1 e S5 90 d P 2 T Y PTER, PTE
PTE) $& 1 A 6 1 5 A0 U500 o e BE 2 0 3 kel HE 2 PR HC R s B B LR AR T A S 1k, B A PR 3
SO SR 0 LG A FAE R Dy RE R AR oy H R iR E . RZEENR S, RERAEBL T
PR 5 B AR FRARAE B9 B0, IR R A kAR = 0 i (RN Z —. 1 H, PTE 2 W £ 2K 5 I R
BPRARAE TR, AT AR b R JIE R K AR JUBEPE 43 . D= Z SRR AG T LA K 52 AR 2 4 A

AR,

PR R R RBAET R, WAERKRME AENKERHETRARETERAE. BE PTE (95

ARR R R R S IR B AR AT MR N0 AR KR ZEAE SERWIIR A, BRZEEET A BLizo fEE B ALY
(hospital-acquired PTE, HA-PTE) 8 ABgR) A H ¥, fa o R & 50, il A F Y X 2 A B R R I LA TR 4
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R, A DA Sk B I R 2 Wz, IR
AR APEBEYT R A T, AR AR e 12 B R R
MR, W28 1 A A 4 . B OC HA-PTE (1
TLAT R S R K 2ok 1 B — i R R A B Y
X4 B S Bl N HA-PTE A9 300179 =7 0 2 S = pT 3
O BT MU TR B B> . Ik, A
W58 & 7€ 4 7 4 Be 71 [ N HA-PTE F8 35 19 I IR 4¢
fE . SR P L P P PR Al B S0 56w A 56 0 H
A TI0I0A0{E, v S 4 N B HA-PTE 1531 68 ) A
s BE BE HA-PTE B 36 5 & MRt Rl 22 0 = %
M -

1 ABEFE

1.1 HMRIH

AWEFE R 1 o 1 ECXE A [l A s 5] — %o R A5
LA Fg K A S B 2018 4FE 1 A 1 H—2018 4F 12 A
31 HAE BE 16 97 W1 16 512 HA-PTE #9522 (R B 4H)
15 HOH DT BC A9 3E HA-PTE B 3% (RHIRZH) 1E B
EDROE 8

RO g A bR e . (1) B2 W& OB AN
A A )Y 1 PR ge it 4 28 )  (ICD-10) 43 2511
PTE 2 Wi (2) 28 (il A4 ¥ 2E5E 23R 5 il By 1
B(2018 4F ) ) U LLCT Bl 8h bk & % (CT
pulmonary arteries, CTPA) . 1% & ifi i /¥ (V/
Q) WAR . Mish ki % #0112k PTE & . HEBR xR
wE: (1) ABE 48 h NHIZ A PTE &5 (2) 9% 7 %R
SE K o 0 R U RE UL IR 1 X R A AN A bR
HE . HBE 2 W & ICD-10 4325 i PTE 1% ik 1 7
e W . HEBRBRAE : 95 D3 SO S8 4

BoXF &5 . R (23%) . ABE
Caprini IfiL # AU PF 20 S 90 . AMREF AR SR 1495
Bl 2545 2 45 A UG BC A% 08 10 % B, 00 36 % A B
[E1] 5 A 3T B4 1A BN AT 9% o A 9 Sy [ JBiT e F
58, R B 4 Ah B R X R R A MR AR
PEATARAT T30, SR E B, A E
BEfe FRELSR (RS . 202112181),
1.2 HFRGE

WA S I R BTk, A dE: (D A%
TFEGERE: AR, MRS Q BAGE: BIE, A
e s ], A ICU B[] (3) ABgil K2 Wi s (4) A
Bt Caprini Il #2 XUBS PF 43 . K& (0~243) . HfE
(3~443) . &fE (=543); B) BEyFAb#E . HA-PTE
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B2 T 90 d PN 2 32 1= A 1 B2 7 45 A 25 780 R i Bl
M TS RS 2 m AR TFAR K FARER
(—Z D) ; (6) HA-PTE 2 A fit J7 — K 52 46 %5 46
BuiH, AAELgE (RBC) ., MZLEMA (Hb) |
/AR (PLT) . D-23RAK . £F 428 1 )5 Fl2F 4 2R
FIER B 7= %) (FDP) 5 (D AEBE S . Hp1),
(2)F1(7) v 1 B4 S HA-PTE B2 24 YA B 48 18] 1) %L
o DL BRI T i AR D05 BRGS0 &
FERY.

20184F1 A 1 H—12 7 31 HAEBE B bz i
PTE HA AR WiE N
WiZiEdE (n=237)

——>{ bk ABi48 h IS PTE (n=155)

| HA-PTE (n=82) |

—— Bl IR R (n=14)

| 9 ABFFE I HA-PTE 0] (n=68) |
1 wBIHE R 2 E
Figure 1 Flowchart of case selection

1.3 GitFarE

{81 Fl Microsoft Office Excel 2016 #£ 47 54 5% A I
B, R R 405 #H7 8 r. X T B AR ,
B 5t R H Shapiro-Wilk test £ 5 1E &0 . 776 1E &4
MR R 8 = bR 22 (v =) I AEFF
BIEA A, AR R A AL (0 4 4 ] BE)
(M (IQR) |43k . X T 4338786k, ik >k H 4 %
MESERX. BREZESI (CAREMZH
ZOMT) R 4 0T Logistic [0l 9 BRI, 43275
WY TR R, SRIEE A E &R
WK KR (AR RIRE R0, 2558 H HE L
(odds ratio, OR), 95% W] {5 X [a] (CI) I P{H &
IRo SEAT R T, Xt P<O.1 BYAE TR OE R
B O(R) frtHEME TR AZ N E 3, P<0.05
RS GRS B R RR: 38 0 H 1Y 4
BT 2R F 55 1 Logistic 171 9 #5580 F 47 B K 28 20 B, P<
0.05 =55 A gt L.

2 & R

2.1 HA-PTE EEIGK4FE
2018 4F 4 B A Bg R A BB 122 942 5], Hr k&
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HA-PTE % 68 4], HA-PTE 4F % i & N 0.55%0, JC
HA-PTE #H G AL T4 i . 68 4] HA-PTE & # rh 55 %
hi 54.41% (37/68) . B H W 18~81 %, HAL4E IR
62 %, HikEE (265%) |5 47.06% (32/68) .
77.94% (53/68) MAEIRYEPTE & . 42.65% (29/68)
A JF W K LA T2 R (deep venous thrombosis ,
DVT), H 1 5517% (16/29) ) H # DVT & 4 78
PTE Z ). 75.76% (25/33) FARHEK PTE &A1
ARIETAWN, I FAREHETF AR Y KM Caprini Il #2
SRR B 43 359 T A BE B 3 4, BK IR N 1~7 93 A
. 71.43% (25/35) AT R H M PTE K AETEA
B 14 d N . HA-PTE i3 Caprini [ 1 XU PE 00 1~
144y, HA & 1G5 35.29% (24/68), wHfE b 38.24%
(26/68) , =515 di 26.47% (18/68) . 1 ¥R & 4 ¥ I
(72.06%, 49/68) FINFWE RGEPNE (61.76%, 42/68)
J& HA-PTE 835 fie i WL LRI 0% . 86.76% (59/68 )
83 I IR 45 =) S B %% o 68 f4i] HA-PTE f8 35 |
50.00% (34/68) H9 &35k A SMFE. HA-PTE & & £}
ERHMANFL (20.59%, 14/68) . LS (16.18%,
11/68) FIEM AL (11.76%, 8/68) ([K12),
2.2 wHIASRAIRKEMLE

MR R85 0 PRI . AR IE . A BE Caprini Ifil # XU
B or 90 . RBIEZIFTFAR L FAREG, 1:1
UE I (% [] 37 68 111 Ik HA-PTE & /5y % B4, DLD
i, RIS X B B SRR A T e (R 1)

BRI R AT A R on, RGN 5 R YT 2 i,
s 19 4 F I &R B8 % % (OR=4.60, 95% CI=1.75~
12.10, P=0.002) . Jifi # /&% % (OR=2.38, 95% CI=
1.04~5.43, P=0.040) M AfEICU (OR=11.00, 95%
CI=1.42~85.20, P=0.022) Hy b4 07 & & F %5 BE 4 5
P TP 7 T, ) 4H R A R R BE T (OR=
1.11, 95% CI=1.05~1.18, P<0.005) FI{¥ B i 2%
(OR=1.01, 95% CI=1.00~1.03, P=0.005) 78] & &
TXPRA; krge s H 7, 9% 191 41 FDP K B i
BT B4 (OR=1.11, 95% CI=1.03~120, P=
0.004) , PLT /K-F-A LT % B 4H i &% (OR=1.00,
95% C1=0.99~1.00, P=0.050) (%2).

3
M}
— A
P ZEHMEL
e
)RR
HoAb SR
R
. HF
— 2N
— R
- R

AR
iR

2 3

2 HA-PTEZEWMRESH
Figure 2 Ward distribution of patients with HA-PTE

®1 FOESHRABENELFFE (n=68)

Table 1 Baseline characteristics of patients in case group and control group (7=68)

RHIE St ZH X HRZH P

B (%)] 37(54.41) 37(54.41) 1.000
RIS, MUIQR)) 62.00(48.75~70.25) 63.00(47.00~70.00) 1.000
Caprini i XU PE50n (%)

& 24(35.29) 24(35.29) 1000

T 26(38.24) 26(38.24)

EfG 18(26.47) 18(26.47)
HMEFFARER (%)

TCHMEFF AR5 35(51.47) 35(51.47)

—% 1(1.47) 1(1.47)

= 9(13.24) 9(13.24) 1000

=% 11(16.18) 11(16.18)

ILIESS 12(17.65) 12(17.65)
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F2 ROBSWHRABEEDIGKEELLE (n=68)

Table 2 Comparison of the clinical variables between case group and control group (n=68)

A i R X REZH OR(95% CI) P
At (%))
JYEE IR I 2 B 25(36.76) 25(36.76) 1.00(0.38~2.66) 1.000
iR 15(22.06) 12(17.65) 2.50(0.49~12.89) 0.273
PRI BRI 27(39.71) 21(30.88) 1.43(0.72~2.83) 0.306
WEbR 14(20.59) 8(11.76) 1.86(0.74~4.66) 0.187
A ER R 42(61.76) 24(35.29) 4.60(1.75~12.10) 0.002
it R 30(44.12) 19(27.94) 2.38(1.04~5.43) 0.040
IR A TE RGP 17(25.00) 26(38.24) 0.44(0.18~1.06) 0.068
AL RSB 16(23.53) 16(23.53) 1.00(0.35~2.85) 1.000
TR RGP 49(72.06) 40(58.82) 2.50(0.97~6.44) 0.058
TR LR 24(35.29) 24(35.29) 1.00(0.45~2.23) 1.000
(RGN 11(16.18) 10(14.71) 1.17(0.39~3.47) 0.782
AL
HL K B (%) | 24(35.29) 20(29.41) 1.57(0.61~4.05) 0.350
HOFEKCE I, M(IQR)] 0(0.00~6.00) 0(0.00~2.00) 1.03(0.98~1.10) 0.261
RJ5 B &5 (%)) 15(22.06) 12(17.65) 1.43(0.54~3.75) 0.469
AJa B ES g, M(IQR)] 0(0.00~0.00) 0(0.00~0.00) 1.07(0.94~1.23) 0.311
AAIFHAHL(%)] 9(13.24) 7(10.29) 1.50(0.42~5.32) 0.530
A ANFALEH [, M(IQR)] 0(0.00~0.00) 0(0.00~0.00) 1.00(0.91~1.10) 0.961
HoAbP=y7 255
AMEICUR(%)] 12(17.65) 2(2.94) 11.00(1.42~85.20) 0.022
ICU [, M(IQR)] 0(0.00~0.00) 0(0.00~0.00) 1.08(0.97~1.20) 0.148
Y PRTT AR (% )] 27(39.71) 26(38.24) 1.14(0.41~3.15) 0.794
YYFLIR AR, M(IQR)] 0(0.00~3.00) 0(0.00~4.00) 0.97(0.91~1.04) 0.440
25T A (% )] 22(32.35) 17(25.00) 1.71(0.68~4.35) 0.257
P AHIMIQR) ]
BMEBEHHK (d) 18(12.75~27.25) 9(7.00~14.25) 1.11(1.05~1.18) <0.005
BB (L) 49 106(26 559~89 414) 21 084(13 693~63 625) 1.01(1.00~1.03) 0.005
KI5 H (M IQR))
RBC(10'%/1.) 3.83(3.06~4.26) 3.76(3.23~4.15) 0.94(0.54~1.64) 0.818
Hb(g/L) 114(91.75~133.00) 114.50(106.00~124.80) 0.99(0.98~1.01) 0.579
PLT(10°/L) 184(131.50~208.80) 194(153.20~238.50) 1.00(0.99~1.00) 0.050
D~ 2R {#& (mg/L) 1.22(0.46~2.77) 0.29(0.17~0.84) 1.06(0.93~1.20) 0.400
Y (g/L) 3.75(2.86~5.17) 3.22(2.85~4.02) 1.43(0.99~2.05) 0.054
FDP(mg/L) 11.85(4.88~22.73) 3.10(2.00~7.38) 1.11(1.03~1.20) 0.004

2.3 HA-PTEMIBREZESH

HRAE LD 3R A A 25 SR, PR SRR . il
YL AT ICU 5 HA-PTE 9 & A %0 IR R 4
P52 9 A A 0 Rk G v A OE (R=0.77) , {HIFI R 450
W 955 19 B B L A 4 B (Akaika information criterion ,
AIC=83.73) LT Ifi#p/Ese (AIC=91.65), MK ITIK
REPIRNMAZHZLER , ZHR PR, IF
W RGP (B IE OR=3.58, 95% CI=1.32~9.71, P=
0.012) FIAAEICU (# 1E OR=11.38, 95% CI=1.38~

© WA )3 of [ FF I F A EPTA

93.54, P=0.024) J&
£ (£3),

HA-PTE f9 0t 57 f& B

#x3 HA-PTE B EZR M4 Logistic 54T

Table 3 Multivariate conditional Logistic analysis of risk

factors for HA-PTE

AR B SE  Wald F1EOR(95% CI) P
MR RS 127 051 625 3.58(1.32~9.71)  0.012
AfEICU 243  1.08 512 11.38(1.38~93.54) 0.024
http://www.zpwz.net
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3.1 FREPTEFEHRE, ATABEXEK HA-PTE

& R R AR ZR

VTAER , A 4 BRE R UL B O 5 5 e BE 1A
Z—, PTEM LM FEMBAET @R, £ AR
AR R R T ik (33~115) /10 J7 AU, fH G
T HA-PTE 4 & 6 (1 ) 1B /5 3¢ /0 . Khanna %1
i 5% [ 83 K & 7 0 HA-PTE 9 & & ik R H
0.97%0. AWF5E 57~ HA-PTE (1 4F & 95 &N 0.55%0,
T ki, £~ P ¢ T HA-PTE 19 7 By 537
L BIRTE S Y . (B TAM R Rt TR
W1 18] PTE & 2B 1% D01 A 47 BRERBE U7 . A HEBR K
i T 52 PR HA-PTE & 95 5 19 AT REE . HA-PTE (1) 5
R0, XAFEE ARk IR E PTE B35 B 1 5] 9%
FE R BALE TN B #0 3R [E HA-PTE 95 5t 28 34 4
TR R AT BEAT LA A s — 3 AR OR[N i
Wi A PTE Bl ya ), TR R TAFmAA T (=
QLA EREYT RIS E g, B A
Yk Kk ATT — R PTE 236 48 m A1 & B 5 #  1,
Fm T EY AR PTE BN AT RZ IR K F, ik
T PTE B if FLE fb & &, A 8B I% T PTE %5 5
AU = R A TR R N W R R TS AR R A
AN TR, EL A R BEORR R R UE A MR B CT . MRI
FEBERAEGR T ZMA, 2% T PTE /95 1
WK, RS 2, R R
ARAE Ay P B A i, AT AR ARG L BB T AU
32 ERNESAAFRPIEERREENLARD

VTE g tE X &R LI

AWEFE R, TR (47.06%) B HA-PTE &
JEE A (265%), MEFBEK, %5 H
Ak, LA RS 32 5 R i A A S AR e ) T £
DTl 1 L =R 2 N N T E I S S NS LI oo
W BRSO £ R S K A2 i ZEJE (venous
thromboembolism, VTE) AHCHIFEREENG, T 5 &
"4 PTE. 42.65% W) HA-PTE % & 314 DVT, H
I3 DVT 5 24.14%, 3 DVT 5 75.86%, 5 FEA:
WF5EPSE AL . 43 B i D5 AT BB DRy 22 v DVT %
I RAEAR , B2 AN, KREZTEIG IR 52 5812
PTE - 8 1l # >k U5 5 A & B A7 78 I 3 DVT . K]
I, BN BN AL uE DVT /0 A& fnizia, R
e A I 12 BOK 48 T 6 38 1R 9T 4 it T B0 PTE
KA. AR BIRAETF AR EH HA-PTE £ 2 L ETE
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APBE14 d W (7143%) , F AR & #H HA-PTE F 2 &
HEAEARTGTAN (75.76%) , 5 2 A B BF 5822 4R 18
— 8, K#B4r HA-PTE & 78 2 &, L HE
FAREBH, B REP ANGNEBARETI
W& 2 HA-PTE, IR FORBUA 35 1 191 B 45 it
K% I HA-PTE & /E XU o A B, A58 45 3 R
HA-PTE 9 XU A2 B[] 2 9 d, R 4 Ji i AR i
Bt [ HA-PTE i [ % 2 it T 2 F 4R 48 . A0
/~ HA-PTE & F Z 40 i T & R (14768,
20.59%) . @SR (11/68, 16.18% ) FIIEW N F}
(8/68, 11.76%) . X LR} 1Y 8 & T A et 0
KWIERR . BAKFIER . FAR . BIF 2 REENWN
Gl M AL T BERA, M EE, FHPIE K
Az KU 35 K00 B B N s 4 PTE & i B 25 B& 4
N G AR DGR BRI, 4 s L R, BB
IR, DI FEAR PTE %A%
3.3 AT ERERMAER . HETEMHERIEY

FE TS PTE BURTIR

AWESE K 73.53% (50/68) H HA-PTE 3 A
B I} 4 Caprini I 48 XU PF 70 8 o AR fE, XA
A F e HT 5, R Caprini i #4 XU RS PF 4 &
FAE A BE i T PE Al AT B S HA-PTE & A2 JRURE (1)
Jry BRPE o [FIE, S HE B A i Caprini ifin #4 XUR:
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