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[EE] a6 FiT D-RBAKFF SIS R 2 mEiE W s B e RS Pt 2 ( NICUHAP ) f8 25 filite
% (PE) BMMGKRIEE. & RABOI-SIRBIRA I, BERGREMES - ARERMHZIME 2007 44
1 H % 2018 4F 1 H¥1127% & NICUHAP #0950 D 5k, ARG = 43 CT Ifsilksifg (CTPA) kiR, ¥k
H45 ok PE 4UHE PE 41, 155 PE AR shIkBHZEF5 4k (PAOT) . WRIA R R LM E logistic BIHT i1
PE EJmiMfal . 4% 129 {912 NICUHAP &M ANIGIF4T CTPA Kidt, Hi iz h PE EH 75 fi,
D-Z R 3.97 mg/L; dFE PE B3 54 5], D-ZRAKFEH i 0.88 mg/L, PIHAIZERA S5 X
(P<0.05) . 75 fltf§i2 PE 3 PAOI 7E 30% LA NEA 70 1, 5 93.3%, D-—BR{A/KF5 PAOI JokH ot 4E#E
T . B PERHSEVERG R . T RER kARG . BdE . SR . &, ). &R (fRIR>38.5 C) . DWUNASEA T
Jhm & PE EAETTREMIMSI G R . 44 &L PE (W2 NICUHAP £ D-—RMAKFm T4E PE B, HY
PAOI JCHH AR . W42 NICUHAP HE4ER >60 %, G IFOm . M e SErEmEm .~ Baiikihak, HE
s . AR i, USRI TS, RAE T 38.5 C, W% PE.
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Risk factors of pulmonary embolism in patients initially diagnosed as neurointensive care unit hospital-acquired pneumonia

QIN Jia-jun, CHEN Xian-zhen"
Department of Neurosurgery, the Tenth People’s Hospital, Tongji University, Shanghai 200072, China

[Abstract] Objective To explore the risk factors of pulmonary embolism (PE) in the patients initially diagnosed as
neurointensive care unit hospital-acquired pneumonia (NICUHAP) with increased D-dimer level. Methods A case-control
study was taken to observe the clinical data from the patients with NICUHAP who were initially diagnosed in the Tenth
People’s Hospital of Tongji University between Jan. 2007 and Jan.2018. According to the results of computed tomography
pulmonary angiography (CTPA) examination, the patients were divided into PE group and non-PE group. The pulmonary
artery occlusion index (PAOI) was calculated in the patients of the PE group. Univariate and multivariate logistic regression
analyses were performed to explore the risk factors for PE. Results A total of 129 patients initially diagnosed as NICUHAP
were included in this study and received CTPA examination. The median D-dimer levels of PE patients (n=75) and non-
PE patients (n=>54) were 3.97 mg/L and 0.88 mg/L, respectively, and the difference was significant (£<<0.05). The PAOIs
of 70 (93.3%) PE patients were below 30%. There was no significant correlation between the D-dimer level and PAOIL. Age,
coronary heart disease, chronic obstructive pulmonary disease, varicose veins of lower limbs, thoracodynia, shortness of
breath, hemoptysis, chest tightness, fever (body temperature>38.5 ‘C), and elevated cardiac troponin I level were possible
independent risk factors for PE. Conclusion The patients initially diagnosed as NICUHAP with PE have elevated D-dimer
level compared with the patients without PE. There is no significant correlation between D-dimer level and PAOI. The
patients initially diagnosed as NICUHAP, who are older than 60 years, or accompanied with coronary heart disease, chronic
obstructive pulmonary disease, varicose veins of lower limbs, thoracodynia, shortness of breath, hemoptysis, elevated cardiac
troponin I level or with a body temperature below 38.5 ‘C, need CTPA examination to exclude PE.
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filite %€ ( pulmonary embolism, PE) J&PA%Fpie
- BHLZENH 50 ok 2 Gt o St R ) — s s i PR 25
BAERSFR, T AERR 2 AR WA DR T i R
ZA R, PE W2 HE A 40%~100%",
JUE U R A . A SCERIRGE , RZIRYT Y PE
JRILR IR 25%~30%, M3 K2 50T R
HRHE R AT AR 2 2%~8%Y, Mk, PE Y
BON . W . KERAYT BAR U E L,

H T PE AU W 3 2K5E = 0 BT LI Z
FHE I sh k% ( computed tomography pulmonary
angiography, CTPA ) , I F|Hfiti 0 ik BH %€ 45 4%
( pulmonary artery occlusion index, PAOI) H|Kt
PE iy E 2, Hi T CTPA XtEMAR #iL &
JiE BN T S, I R R B D- R AR
A PNIE PE TSR, D- RN Stk
PE 2 R IR 92%~100%, (0I5 AL
H 40%~43%" . MAEREREFHAIFTAR . A
. g . R ] L A AR LA R R i A Y 1
Al D-ZRARIKE- Fhm, H ARG R il 28 FOE
B LI e 2 1,

Moz EORE MR O B BE B AR A5 PR il R
( neurointensive care unit hospital-acquired
pneumonia, NICUHAP ) M &4l HE LT
(5 MR 2 —, JRAERN 36.5%'", D-R{K
KTt NICUHAP Fil PE b4 B RRHE L
Z U Karalezli BT B, D-RMA0K
FAE 0~4 mg/L JulFE NIy, BEBEATRREM R, W
AIREZ PE. AWFFEXIHI2 NICUHAP 11 fi 84
D-RIK TR B2 PE BB I TIRgE, T4k
PE RAMAERFE, LIRS XS FHAERT T PE
AR,

1 BRFTE

1.1 BFzsb% 9F% 2007 4 1 H & 2018 4E 1 A
TR B pih 28 JORE W o 5 M &8 BB AT NICUHAP A9 {E
Be B BRI S, REE D- R THE &
A AN S Tkt g ARFSE B9 138 CTPA
Kt DL &S5 7 PE. ARSI B35 BAT D-
TR, GO A M . I, PRI
RIXE, SBURYIRIT MR . ABERT T
12 PE sURHRIK AR R ZE0E . ANBedRsh LA S i) it
TR R FHORREIETT CTPA KT E A TN

SIS ARG AR EE L) CTPA KA jiffe it i) — IR 2%
RN

1.2 R %E RHWEI-X R, Kr
%t NICUHAP 19 B#FAE NN S, 4 CTPA 2
Wr, BeiFsex 4454 PE 4HFEE PE 4, 1194 PE 41
R PAOL (%) o WCHEWTFIR R A K R
B, G PR AR, BRAA O . 2R
FEVERPSR ( chronic obstructive pulmonary disease,
COPD) . Wl He . BEIRMG . B . 1 B ik it
sk R ARICEE , SRS (i 2 JA P R ]
2d i), % NICUHAP I B3 Tl . <
fie, mgaL . Bk, A (HER>38.5C) | EK.
THROKM . 7E CTPA R AijfT MAEAS LI 2k r
WA TR bR AE D- IR, C i (C-reaction
protein, CRP) . pH fi. shfikifil%& 5% (arterial
partial pressure of oxygen, PaO,) . #hfikifil — %tk
W4 (arterial partial pressure of carbon dioxide,
PaCO,) . OHUNESEH T (troponinI, Tnl) | FRigh
PRAK ( brain natriuretic peptide, BNP) | [ £F4EHE
SR

D- R ARG IR FH e ey, e FRBE R 5
Rhaciti, EHR{ER 0~0.55 mg/L. R 64 HERM
#¥I2)E CT (GE /~Fl, Lightspeed V) #£47 CTPA
fitr, ZJa¥ CTPA BUR T A TARM S #7404,
i 2 ZHAFEE R LRI RF R IR T3
Fi o SR Qanadli 542 PAOI JE # FIWT PE (1
FRERREL
1.3 %ty iR ha 242 82
BRI R, TEAHC R AT AT RIAEA R

MG, B IRROR, RIARF 5808
AR EIT T )2, MRS TREE .

] SPSS 22.0 BAFHEAT A SCEE A SE i
Brab 3. D-Z RKACE R 25040 1 i GOk,
&M Mann-Whitney U #;%; . D-—%{K5 PAOI i
FZ K H Spearman FHNMEHT. KEERAKHE (o)
9 0.05, HHZEAMTR ] Pearson i ¥, 2R
G3HT R logistic [MIJARIRY ] Ji5 kR4 748 R i ik
T — AR REHE A I1H 5 B A 95 7K iR < 0.05,
g S B 0 L E D7 R R S K M >0.10, Jf
ILHiE PE AR fER R . HME L (odds
ratio, OR) LI} 95% # {5 X[ (confidence
interval, CI) .
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2.1 —HFH W12 NICUHAP 9N AW ¥
129 f5], Hoh#hisly PE ByEH 75 6], 5 38 fi.
2 37 B, SEHAERS 30~90 (66.2+19.5) % ; f#
O IR B E A 49 ], COPD 39 fil, &k
i 39 B, WEERMS 12 491, MR 27 6, R RcERkih
5k 36 17, SifRICAE 51 4515 STHAHISh 52 ], 9E PE
BE 54, B 27 6. L 27 B, FEAER 36~79
(58.7+£13.8) % ; HeBEOWIMEER 25 #,
COPD 15 fi], @il Ess 14 4, BRI 14 4], B
A9, TG ksK 15 51, ERSIGE 26 #1; T
Wi 5 27 1.,
2.2 XA D-ZRAKKESHEN 5L PE 17
CTPA Kt fiy 129 #il#)i2 NICUHAP &) D- 5%
PRACEHRIECH 1.78 mg/L, HAHfii2 A PE 1) 75
BEM D-Z AR ALECH 3.97 mg/L, 54 1
Ik PE B D-ZBIAKER A ECN 0.88 mg/L.
Mann-Whitney U K545 1KMW, 12 PE BHEM
D- B AIKSF TR PE 2 #% (P<0.05) .
2.3 PE#LPAOI 5L  PE 414 PAOI AYITHH
ZERGIR, PAOI 0~10% 15 9] (20.0%, 15/75) ,
11%~30% 55 ] (73.3%, 55/75) , >30%
54 (6.7%, 5/75) . D-—3{k5 PAOL A&
Bh 0316 (P>0.05)
24 PE B EFHERZHH B PE LWRE
h1 58.5% (38/65) , Ltk 57.8% (37/64) , 2
SREGHFEL (P>0.05) ; 60 B EEHFES
PE A% mET 60 H T HBE, ZRAEGITFEX
[69.3% (61/88) vs 34.1% ( 14/41) , P<<0.05].

PRI 89 ] (69.0% ) & A AN
FERE SR, ok PE 4 59 fl. 9 PE 44
30 B, AL . COPD., fEriilEss. M.
ek ke . AR ILE | T R Bl DL R R
R =3 R EE PE B0 S TARS LiRHE
MEE, ZRAGIIFE (P $<0.05) , Hi
BI=3 FERLERE PE BIERN 74.5%., &7
BEIRIR I 3 PE RIR GAGIFRERIE Y B 25
SEG I FEL (P>0.05) . W&k 1,

k2 Fon, BARRE. 02 W AERE R
M EH PE KR E TARA LIRREIRA B,
EZRAGIFEY (P<0.05) 5 K (KE>

38.5 °C) B PE KWL TAR AR [33.3%

(7/21) vs 63.0% (68/108) , P=0.012], HA
Bl PR, T EOKMER P EH PE KRS
ANEA FRIER B E R, ZRT5EITHE X
(P#]>0.05) .

F1 129 5112 NICUHAP £2E 18], £8.

EMERES PE AREHX R

i H N PER¥W%n(%) Y1 Pl
P51 0.006  0.938
5 65 38 (58.5)
& 64 37 (58.5)
S (P 14.216  0.000
>60 88 61 (69.3)
<60 41 14 (34.1)
RN 4652  0.031
= 74 49 (66.2)
& 55 26 (47.3)
COPD 7.569  0.006
2= 54 39 (72.2)
5 75 36 (48.0)
1 LR 8.818  0.003
= 53 39 (73.6)
& 76 36 (47.4)
VEIR I 1.922  0.166
= 26 12 (46.2)
5 103 63 (61.2)
Jihed 5.833  0.016
= 36 27 (75.0)
= 93 48 (51.6)
Tk ek 5371 0.020
= 51 36 (70.6)
& 78 39 (50.0)
TR JIg IAE 5.142  0.023
= 77 51(66.2)
= 52 24 (46.2)
FERIBERFNZS (Fln) 10.603  0.001
=3 55 41 (74.5)
<3 74 34 (45.9)
I B0 4944 0.026
= 79 52 (65.8)
7£? 50 23 (46.0)

NICUHAP: 28 8 5E W 47905 5 15 Be 3K A5 i 4%
PE: Jiif4: 2€; COPD: 18V H ZEVE g s

CRP Ft& . PaO, Bk, Tnl FHmSEHE AT
Sl PE AR TtmE, ZRA5I¥EN (P<
0.05) , W#%3.

25 PE AW Z6 2 WENH A ILILRIPRF
FIEm L G SRR Y, TR g AR
E A RGN, AT RRT IR, HOBRIZA
£, BHR 24 MHREERN AR PE BRRIEN
R AF B A T logistic BIHAMHT, A0t 10 A~A8

A 1A BOTEES R R, W 4.
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%2 129 f5l#132 NICUHAP £EI5FRME

PE Z&EIFIX &R
I PR i
n (%)
b 5.600 0.018
P 66  45(68.2)
5 63 30(47.6)
v 10.223  0.001
P 76 53(69.7)
wH 53 22(41.5)
W& 1fiL 6.283 0.012
= 42 31(73.8)
7& 87 44 (50.6)
io[3) 0.185 0.667
P 53 32(60.4)
5 76 43(56.6)
K (R >38.5 C) 6.342  0.012
P 21 7 (33.3)
wH 108 68 (63.0)
iR 0.149  0.699
= 11 7 (63.6)
T 118 68(57.6)
TR 1.368 0.242
= 20 14(70.0)
5 109 61 (56.0)
NICUHAP: #2: FAE W49 o5 BE B gR 1SR il 48 5 PE: ifi
ke

TE logistic MM, RS | 5.0
COPD. T H&#fkiak . Mosw . <42, Wi, Hg
fo) . &# . Tnl AI{EN¥]12 NICUHAP ¥ PE %
A RS fE R I ZE (P<0.05, P<0.01) . Hif
COPD ¥4/l PE KA fERIA 7.734 5 (P<0.01) .
R R >38.5 °C) /& PE MIRITINE. &
FE—2log ({USRME ) My 49.633, JrFEdlAHcrisg,
LRAGHFE X (P<0.001) , RIEIZI7FEH0
PE KA BERG N 94.5%.

3 3t 8

D-—RIELEI IR OB Z T PE BRI,
A SCHRRIE D-RIEACE I =K PE g3 %
I EHREA —EXR, Y D-2RA>4 mg/L
b, A7 Tl sh ik 3 1 B0Ae 70 & AR S 1
T D- TR IKEe= 5 Sk, Milbrandt 255 1 %t
900 f3iI A Wadrrio s ARATE Ml 28 905 491 (R 92 & B D-
TR RETER (>5mg/L) , D-RHAK
F-<<0.5 mg/L B Wi 58 Fif5 5o Anfal 7E D-— 2K
KT 99112 NICUHAP S h K i) % B PE
HAEERE N, AMREREIR, IHR X TH2

NICUHAP (54 D- AR 554 AN AE ) B gk
PSRRI D-TRAAAKCOE B e
BT B E Y PE.

b=

*£3 129 5712 NICUHAP &L =wEEiRE

PE & " EIHIX &R

tibr R AP
CRP 5411  0.020
F4E (=10 mg/L) 27 21(77.8)
1R 102 54(52.9)
pH
FRHHE (<7.35) 19  15(78.9) 3.753 0.053
TP (>7.45) 26  14(53.8) 0.007 0.933
1IEH 84 46 (54.8)
Pao, 6.928 0.008
FiAI% (<80 mmHg) 63 44 (69.8)
IEH 66 31 (47.0)
PaCoO,

THE (>45 mmHg) 20
A% (<35 mmHg) 43

14 (70.0)  1.506 0.220
25(58.1)  0.136 0.712

1B 66 36 (54.5)

Tnl 5371  0.020
T (>0.014ng/mL) 51 36 (70.6)

i 78 39 (50.0)

BNP 1.099  0.294
JHE (>179pgmL) 22 15(68.2)

B 107 60 (56.1)

FIB

FEn (>4 /L) 42 21(50.0) 0984 0.321
P (<2 g/L) 39 25(64.1)  0.124 0.725
1B 48 29 (60.4)

1 mmHg=0.133 kPa. NICUHAP: #1258 4F W s o 2
BegkAsvEmli % ; PE: ik 2E; CRP: C RUNEI; PaO,: Zhfikif
A1 TE; PaCO,: Bhlikin — A Abhs 53R, Tal: 0TS L
BNP: J4AIR I FIB: 214825 11

PE Ji I i)™ AR B 4 5 e AR i U
PAOI /£ M4k PE ME AR 13545, 5 PaO, AH
SRS ARRFSEXT R PAOTI>30% Bl i ™
EHN 6.7% (5/75) , MKBHMRATGER NWE
SRR AR ; HA 93.3% 1B 5 A i
B, WML BARFAICL R TIEAL, TREJEARTS
TR A AT . Wiener 25UV, CTPA H T2
PE /&, PE B RIREETE, {H PE & 10 7 A
MIFET S T RN, HTEEIAYT I e KA
SRIEHN 71%; W] CTPA KB T KEICAEIR HAEL
YRR TG R AR T, CTPA 2 Wi BUs Ik 2 5
T3 PE WL B2 5t EIRYT .

ZER OIS S N N 5 7 QT = 1]
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JE . BERRE . S . s . COPD S ZF A
M EEFIKINES PE f2m R At
SRR RS LR Sk s A5, i
NICUHAP 3% PE B0 K £ N0k . COPD,
[ WA S 7SI 6N 52 G | QN1 1 I B i

W8, BN ZNREIAIE L. COPD,
N EER K a2 PE BOMSZERIN R, SRR T
AR R 2R AT BE S S G R SR AT A eSS AR
BEVRIGARMA RN R, HIEARPITE P AL S
H0, A BE R R IT A R R

R4 129 BI#¥1i2 NICUHAP £ PE %% % [E = logistic E N

HAE R HIEEY PRifER Wald OR E(95% CI) P
Gt 0.802 0.299 7.183 2.230 (1.239, 4.015) 0.005
S0 0.144 0.069 4363 1.155 (1.009, 1.322) 0.031
COPD 2.046 0.670 9313 7.734 (2.081, 28.760) 0.001
T R Ktk 0.752 0.298 6.357 2.121 (1.183, 3.804) 0.011
g8 0.976 0.339 8.287 2.655 (1.265, 5.568) 0.003
A 0.515 0.219 5.545 1.673 (1.090, 2.570) 0.020
% IfiL 0.749 0.272 7.608 2.114 (1.241, 3.604) 0.005
ey 0.164 0.076 4.688 1.178 (1.015, 1.368) 0.029
R —5.521 1.951 8.012 0.004 (0.000, 0.183) 0.001
Tnl 1.571 0.452 12.076 4.811 (1.984, 11.670) 0.002
figield 0.049 0.020 5.756 0.019

NICUHAP: i ZEFAE Wi 7 s BE Be R AN 48, PE: i 2E; COPD: A8 MEFHIAEVERG L, Tol: DAL H 1, OR: HAA L

CIL: B{FX[H]

A5 60 % LL 912 NICUHAP 23 PE
RIRHEN 69.3% (61/88) , HAF>60 %4 PE Ay
MG (OR ik 2.230) o i TFEFEAN
RAAERE s, P dRE B KIMEMNR, ks
A FrBERAS, BRI R ER Y 1Y 2 R, R
PE Wyif & AR BRIERFSERIT, 60 % LI &AFEA
fE PE AR MIET - m, BAEREBENIET %
EHAERER 10 5202,

TRCHEN B . K IARMNR . RCEE Bk T AR N 4
1,55 P IR I R T ol A I 1 e A BE G A U R
KB A AR g, W Bh R PE ARG A
R, EIHEMST fER N, %R T aE S HAhh <7
WEFAEZHART . e, BAENSERHE sh/ b,
o> BE A I AL T BURE I ENAR, AR
FURAT: 3 BRE 114 £ R T B A A0 L ik 53 T PN 52
Wi Sk=Zizgl, KEHER “Hsh” el “Luess
A7 PO NTRE R SRR A PE N E.

PE 7EIlfi ARE R FARAE 7 1 Gk = R 2, i
A PP RIE . W B A O PE SERAE,
VTR ST F MR B 3 AR PE B EAN
A7 20%%, [ P ARG I A R A 5% AR
SEoN, Mg . i, AR . MIRICH PE YFE R
NZ, (Al LB A . w&im, 2
7~ NICUHAP 5 PE FHEEMG ., I, ARWF5EL

RERERE TR PERZ, B8R a5 &k
IR>38.5 C FH#%JE N NICUHAP, ifii PE fiyn] EME:
AKX, AR5 SCRAGEZSE ML, BEAWTIE W
7 PE A& B/ 38.3°C, JFHATE 7 d N
iR, X PE ISRl HAIE O, W% B
P PE®, Sili%AHLL, PE FLAZFHZEMBINK, T3]
L i AIE PRI T e R fi, o8 5 LA 3] 2 R AL &
WoE, [FIEABERNARER2 A NICUHAP (1)
H, PRGN R IR 2E, B
KA .

SR =W, — A s R R Y an
D-—BK . [FAPEMAERR (Hey) o gk R BRRT A
(NT-pro BNP) . Tnl % T PE M RIH2HT
FE I8 R BEVEAS LA BF RO ", CRP /E A HLIA
R RYERER, AV HHIEAA PE B3 0
W, HARMSfEREZE. T E A AMEs
W7o CRP 5 PE MOCYEMGE, AMRE LAY AT HE
AR LI, AR AR I PaO, [
J& PE MISEMAN 2, RIE N 69.8% (44/63) , &
T PaO, IEH B, MidBHi i PaO, FEIE S
H PE RAMEZNH], (HFEW1220 NICUHAP 1Y
BETX—HLHI A EE . Tal HAEROIB
R, TERMERENIKER B ARSIy A 2
YEH. PE &R, MishhkEJirbm, GoEER
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oty FEAOEY K, SEEAAR, S80E
FHHME, INE O, IS PR EE TS
PE JET3AHC, JZHH R AEA RS0 37 i
Y, ARBFSE B Tnl Bl fE MK PE (10s7
fal AR, — v RN PE B4R & F800
W, #0912k NICUHAP J& TiRi2, S4Mi
B IETE DR W] BE RIS AE AN fER R ZR, A
WAL, RIRAGT, TREZEAA . £
logistic 22 A 2 [l 9 4347 v Jf fd t S22k 7 A e R 3%
(P=0.029) , H OR {4 1.178, AJWLiZHRY
PE KGR, SHRERTERATIE

M FAURE T 0 R BR P, AR 15 F J
SHEUT ML T BHAD R R AR REAT CTPA ke i
HUNASYHT, TE NICUHAP JET-9 6 R A D-
TR SR T m S L, b n R T AR
PE [, v Bl ad J5 SE AT T L SE ¥

(& % 3 #f]
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