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Abstract

Objective: To compare the clinical characteristics, laboratory data, pathogenic bacteria distribu-
tion and risk factors for 30-day mortality of patients with Parapneumonic pleural effusion (PPE)
admitted to intensive care units (ICU). Method: This is a multicenter retrospective observational
study, including clinical data of community-acquired pneumonia (CAP) patients hospitalized in
hospitals in 13 different regions of China during 2014.01.01 - 2014.12.31. The CAP patients ad-
mitted to the ICU with pleural effusion were screened into survival group and death group ac-
cording to whether the patients died within 30 days. The clinical data, etiological characteristics,
treatment and fatality rate of the two groups were compared. Finally, a multivariate analysis was
performed to determine the risk factors affecting the 30-day fatality rate. Result: There were 270
PPE patients admitted to ICU with a median age of 74.0 years and 164 males (60.7%). 207 patients
(76.7%) survived within 30 days of hospitalization, with a median age of 72.0 (60.0 - 82.0) years;
63 patients (23.3%) died, with a median age of 75.0 (61.0 - 84.0) years. Both groups had more
males, and the patients who died were prone to consciousness changes, POz < 60 mmHg, urea ni-
trogen = 7 mmol/L, and a high incidence of complications. The main culture bacteria of ICU pa-
tients were Klebsiella pneumoniae (9.6%), followed by Staphylococcus aureus (4.1%). The rate of
mechanical ventilation, complication rate and application of vasoactive agents in patients with
death were higher than those in the survival group. Multivariate analysis showed that the risk
factors for 30-day mortality of PPE patients admitted to ICU were urea nitrogen = 7 mmol/L (OR
3.102, 95% CI 1.220 - 7.887), POz < 60 mmHg (OR 2.634, 95% CI 1.100 - 6.309), application of va-
soactive agents (OR 7.239, 95% CI 2.999 - 17.475), stroke (OR 6.548, 95% CI 1.211 - 35.407). Con-
clusion: The risk factors affecting 30-day mortality of patients with PPE admitted to ICU are urea
nitrogen = 7 mmol/L, PO; < 60 mmHg, vasoactive drugs, and stroke. Clinicians should pay atten-
tion to identify the risk factors of patients and take reasonable treatment measures in time to re-
duce the mortality of patients.
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HE

BHi: AT HBAEEERDE (intensive care unit, ICU) i # 55 i iz B (Parapneumonic pleural
effusion, PPE) BF IRRFFAE. LR EHIE . WIRE A REEERIORBIERNERER. HEE: &
BFE A% T B T 9T, 9352014.01.01~2014.12. 3181 RE 13N A Rl X 2 K E BB
(Community-acquired pneumonia, CAP) EFIGREHE . Mk AMEICUKIFHA MR K CAP B &,

R BEIORNA LT, SNEFHMNFETL, ERHABENIRRER . RESRE. BI7. FRL
xR, BEXRAZREMIEHEEEFEICURBORRAERNBRER. 4%: 2705PPEEZE A\AICU,

FERPAIHRT4.0%5, BHE16451(60.7%). EBR30KRKEFFEEE207H(76.7%), E#d A HHN72.0
(60.0~82.0)%, FET-E#H6361(23.3%), F#RFAHN75.0 (61.0~84.0)%, WAMBHWE, LB
B HIARRBZE, PO; <60 mmHg, REE27 mmol/L, HERIERERE. MEICUBREFERFH
AR T E A E(9.6%), HXERLSEAHERE(4.1%); FHTBEVBBSR, HEERER, M
MEFEAEESR TEFL. 2RI EREWHAFEICUKPPEEE 30K MILE N EREHE R AR
# %27 mmol/L (OR 3.102, 95% CI 1.220~7.887), PO, < 60 mmHg (OR 2.634, 95% CI 1.100~6.309),
NP LB 95 P 25 (OR 7.239, 95% CI 2.999~17.475), 25+ (OR 6.548, 95% CI 1.211~35.407). %
W I ANEICURIPPE R E 30 RR LR MG E FNREE>7 mmol/L, PO; <60 mmHg, MM
WY, HIME P, IRREEMZER R BEARER, RN RRESERRITHER, REEERILE.
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1. 5|8

FE DX IRAG Pl 98 475 2 th S9N 85 DL 2 — [ 1], il 48 R 3 e SR AR T2 29 A B B Rl Bt T 2
B =y —, EBENEFEN E\lﬂﬂﬁlﬁzjﬂﬁﬂrﬁ‘ﬁ%% o fEIEE 10 REH, PRI IE G NAT
ICU )\iﬁuaiﬁu P ICU W5 SRAWTHE K [3] [4]. iﬁﬁkﬁwﬁgﬁiﬂﬂmﬂmiimﬁ, (ER Ve
SRR [5],  JC A2 A M 28 B K B i 28 A7 ZEAUAOE R B (6] BIH AT AL, BEIRYE CAP MHEHHF
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FEN 12, BRRTANE ICU ) PPE EE R ALRE 7 H FIW D « AW E 2@ A ICU 1Y
PPE BHMIGIREFIE. &I LW ERE . WRIEE O UG UGS EREE AR, TR IX 48P 2
5 EHZR 30 KIRLEA K.

2. EMEFE
2.1. AR

AT FL I — U [A] 2014.01.01~2014.12.31 MARE 4 3 44 7 17 13 KERAERT CAP 2 1) 8] i
PEMLERVERE 78« FBIEFENAT ICU 1 PPE B3, MR4E B AEPE 30 RINZBILL:, 7 NAEAFHMGETA,
PLE AL B IR IR Bk, MR SARE . TS B AR bR . BJa R 2 R M mi 80T
1) 30 RIGFEE 1 fa b H 2 .

2.2. PIN/HEBRERE

IINARHE: 1) KRS GEXJAFHENT 2 WA YT R R (2016 4ERR)) [71I2WIbRETLH CAP E# .
a) X RNE; b) BESARFAE Bom Bk BERRIZIEMERRS . el B s AR s sl ) R 1 205 ¢) Al
FRIGAREI: © Frif thILIREI . %% B A PPROE BRI, PEECA RS . IR IR R X
Lo @ R @ BliseARAAERI(ER) H LB WS @ SMNE M AIE>10 x 10°/L0 3k<4 x 10°/L, #£5
AEMBIZER . FFE0LE 1, 2, 3 6058 4 26T 1 Tl 2) >4 55 3) &M 4) AME ICU,
HeBRARAE: 1) BEYIRES IR, S A8 s, BSOS % . JRBO AT P R . itk
Jiiy FEAN TR AR ZE A R M R A IR VERE B I R A 2) P S i8], LR SRR B
XA BAETUE ER AR 1 A A BB A S AT AT B TR EEAT T MR R B BE RS AR HIV: Ik
PAE N ZAITBOR 3 A H WEZ e MHIETT (R 20 mg/ RSRITIABEE &, FREE 2 IBE KRS
[6]); 3 1 H T B BUR R I7 9] JOHE: 3) EEE BT 72 /NN FENBE, A —IRAEBLE: 4) BEYRER
WFLIIE Lo, 5) BERESRAEPERT 4

AR FAGH) T Y HAS S 5y 1T
2.3. fiRA=E

TR NOGit =k, AR/ HBE/ZET- H . SRR mAR R O Egms . 18 iE%R
W~ LR AR ) AR e SERRER A BRI AR R R R A
S OIHIMOE S . REME GG, HFRESS AR, M PSI 4724[10]. CURB-65 {F4r[ 11174 &
HNE R
2.4. IRIEZERE

Fr& NAbRUE12], BORTHAERIERE: 1) IR, WtkEPELL FAEK, 2) MR ZI5
el IEH R R W R % . ROER Y e F2 s 3) il 2% Bl 2R 1 A0 fits 22 [ 1 bR
PUEASI AT 4) Bl 58 2 5 PRI 96 A< B A4 25 4 F SRS JE R DU 39 I 4 £551 4 A5 0L b BB S e M bt
AR 1gG/IgM Fifk(+); 5) MR T HU A I BH 4 .
2.5. Gt ot

PR A RoR, 3SR 5 T S E A b o 22 B0 2 B DO 7 (i O R R s o 70 KA BER
ROTRIKER Fisher FERfik Y, ESALERM T RIGE U K246 . p (H<0.05 #oA g BE M. K EE D AW
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M, HAARERATREEN, PE<0.1 MEREFHHENZHEE SN ANOSHHE R MRS aEEs
A5 N2 A5 1 logistic [Bl AR, Giit-20H7 R SPSS19.0 45 it #F

3. 5§
3.1. AOFEMBENMAE

S 270 4 PPE B AT ICU, BAE 164 111(60.7%), AR 74.0 (61.0~82.0)% , 236 111(87.4%)
BF O IR, B WA FRIE AR RO O L8 973 (56.3%) ~ i I 973293 %) « 18P 5993 (20.7%)
BERIR(20.7%), 24 ] B3 A 318 B I (8.9%). AfF ICU &3 CURB-65 Fll PSI 1143 A XU Eb 51 43
9 61.1%F1 39.3%. B IA 40.7% EZHVUMGA TSR, A ELEEE & 28.5%. EAFLHIRY] 72 /)
P, 35 4 8 (13.0%) T B QLIEAS SRR, 6 4 85 (2.2%) K I EERE VAR 7l 75 B B VS 25, ek 1CU
BEAERE AR 13.0 (8.0~22.0) K, 1Bt 14 KIHIER N 9.6%.

4% PPE 8 AN ICU 30 RE G, #EE T NEMFAHAMITH. 5B 207 51(76.7%), It
-8 63 11(23.3%), HFAFEBEERN 72.0 (60.0~82.0)%, KZ) 50%MET: BEERAE 75 B UL E, Z4E
N7 73.0%, Gy &I, HILFEACRE . B HUGE SR 5 R 256 T 1 Ll e T A7 B
WRIAERSE . AREME, SREEKE, AF0E B F B A B &5 T 20T 5 (P<0.001). A4S
AR LR AR BB 2 2 . MRYE PST¥E4 A CURB-65 43 2%, M nlible, BERILER
M, PALEE N DG ERE . IR AREER TS 05 1 BR.

Table 1. Demographic characteristics and prognosis of the two groups

1. MEREANOZRITFHEMTE

A h HTF(n =207) BT (n = 63) P
FBHEH(%)] 125 (60.4) 39 (61.9) 0.829
FER1(%, MQ)] 72.0 (60.0~82.0) 75.0 (61.0~84.0) 0.274
A IR [5(%)] 178 (86.0) 58 (92.1) 0.203
g PE B 45(21.7) 11(17.5) 0.463

I =T 116 (56.0) 36 (57.1) 0.877

Fo Lk 3 15(7.2) 6(9.5) 0.747
Ry 54(26.1) 21(33.3) 0.261

Wi R 47 (22.7) 9 (14.3) 0.149

(ELe A= e 14 (6.8) 10 (15.9) 0.026

P JH 99 5(2.4) 0 (0) 0213

i ML 55 (26.6) 24 (38.1) 0.078
IR [1(%)] 45 (21.7) 25(39.7) 0.004
Z -RE [151(%)] 137 (66.2) 42 (66.7) 0.943
IR AT #6>30 VX /min 37(17.9) 12 (19.0) 0.832
£2#>125 IK/min 20 (9.7) 11(17.5) 0.089
1. FE<90/60 mmHg 35(16.9) 12 (19.0) 0.695
PO, < 60 mmHg 48(23.2) 24 (38.1) 0.022
JRZH>T7 mmol/L 79 (38.2) 45 (71.4) <0.001
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AU EA<30% 45 (21.7) 16 (25.4) 0.451
I FE>14mmol/L 12 (5.8) 7 (11.1) 0.147
1f44<130 mmol/L 20 (9.7) 7(11.1) 0.684
PH < 7.35 29 (14.0) 13 (20.6) 0.227

CURB-65 ¥4
0~1 143 (69.1) 22 (34.9) <0.001
2 41(19.8) 25(39.7) 0.001
3~4 23 (11.1) 16 (25.4) 0.005

PSI 434

I~111 92 (44.4) 14 (22.2) 0.002
v 82 (39.6) 26 (41.3) 0.814
\% 33(15.9) 23 (36.5) <0.001
ML TE VL1 %)) 30 (14.5) 34 (54.0) <0.001
K I I [ 811 %)] 3(1.4) 5(7.9) 0.026
BB [ 51(%)] 73 (35.3) 37 (58.7) <0.001
TAlES 40 (19.3) 21(33.3) 0.022
FANES 48 (23.2) 29 (46.0) <0.001
I IE[51(%)] 134 (64.7) 56 (88.9) <0.001
T W 558 Sy 92 (44.4) 47 (74.6) <0.001
SR A SRS 20(9.7) 14 (22.2) 0.009
FR AR 5 14 (6.8) 17 (27.0) <0.001
SEN 10 (4.8) 8 (12.7) 0.057
S ThRE A 10 (4.8) 14 (22.2) <0.001
DIUREA A 56 (27.1) 30 (47.6) 0.002
Sk LEESE 8(3.9) 4(6.3) 0.625
ODHERH 17 (8.2) 17 (27.0) <0.001
i 2 e 5(2.4) 9(14.3) 0.001
% 45 E DI RERERT 5(2.4) 13 (20.6) <0.001
£ 1CU R¥[d, M(Q)] 8.0 (4.0~14.0) 8.0 (3.0~15.0) 0.333
{EBERE[d, M(Q)] 14.0 (10.0~24.0) 8.0 (4.0~15.0) <0.001

3.2. WEFSH

KL 83. 7% BAE BT R ARAG I, BRI . MR B KRR RPUEAI . MiER
oAk 4HEE S H20h 38.5% (n=77), FERMMREHEEAE, HIOEESHOMEIRE. Wi
N 9.6% (n=26), B LHIHEEAN EB e, EAFAIET: B EMAEMRIEE B WA 2, JET-EEH IR
W 2 BRI SRR, RS A AR R E R . T AR N R 5T, ok
ify ) DT L A A AL PR R TS e B, ORIEAT A
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Table 2. Distribution of pathogenic bacteria in two groups

=2 MERERRENHIERL

9o JE T
P ARSI [ 51](%)]
Jite % TR T
G A R
Jii 9 e, A FF B
A B B T
2 R F T
KGR
WE S 2 B I
B B
g A
ks
O

HAE(n=207)

175 (84.5)
1(0.6)
7 (4.0)

20 (11.4)
5(2.9)
4(23)
3(1.7)
3(1.7)
4(23)
1(0.6)

18(10.3)

48 (27.4)

BT (n = 63)
51 (81.0)
1(1.6)
4(6.3)
6(9.5)
4(6.3)
2(3.2)
0(0)

3 (4.8)
0(0)
0(0)

8 (12.7)

15 (29.4)

P1H
0.499
0.413
0.497
0.974
0.262
0.922
1.000
1.000
0.576
1.000
0.346

0.919

3.3. 1B 30 K™ ENBKRERS

DINAE ICU 3 1ERE 30 RIRALE N EEAER, BT HRE K logistic A0, Widk 3 P, FET:
B DRINEINGAE . PO S IR BB KT Bt g, FE#. PSI fl CURB-65 114ilt
TR IE G, ZINE 0 Hr iR : PO, < 60 mmHg (OR 2.634, 95% CI 1.100~6.309, P = 0.030) J& & %&>7 mmol/L
(OR 3.102, 95% CI 1.220~7.887, P = 0.017) N L5 P 25 4)(OR 7.239, 95%CI 2.999~17.475, P < 0.001)-
% H1(OR 6.548, 95% CI 1.211~35.407, P = 0.029) 51 Bt 30 RImILFRLFEMKS, Wk 4 Prox. ERHNAE
Bt 30 RIFEZEN ROC HhZk b, DA b fapsr i 2 AW R 7o ] | s, P O A8 Vi ek 245 2 ol g A 26 1 it
AR, AUC N 0.732, BUEEN 0.607, FEFEEHN 0.857,

Table 3. Analysis of risk factors of 30-day mortality in ICU
3. £ 1CU 30 RisE R E R

A OR 95% CI P
PP B 2.601 1.093~6.187 0.031
PO, < 60 mmhg 2.045 1.100~3.804 0.024
RIRSCE 2368 1.296~4.329 0.005
JRZ%>7 mmol/L 4255 2.279~7.947 <0.001
ML) 6.917 3.689~12.970 <0.001
i ik i et 5.833 1.354~25.138 0.018
DR sEE 2.593 1.456~4.617 0.001
TehlEs 2.062 1.101~3.863 0.024
fAES 2.893 1.597~5.241 <0.001
HRAE 4358 1.889~10.054 0.001
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I 5 3 3.672 1.955~6.895 <0.001
SRR 8 25 AR 2,671 1.259~5.666 0.010
T EEREAR T 5.095 2.342~11.081 <0.001
Aavk'Ehhe s 5.629 2.359~13.431 <0.001
LI REA A 2451 1.370~4.386 0.003
R 4.130 1.960~8.704 <0.001
i 2 e 6.733 2.167~20.921 0.001
MODS 10.504 3.578~30.834 <0.001
Table 4. Multivariate analysis of 30-day mortality in ICU
F< 4. [ 1CU 30 RIRFEEMBZE R
A b aOR 95% CI PE
PO, < 60 mmhg 2.634 1.100~6.309 0.030
JRZ R >7 mmol/L 3.102 1.220~7.887 0.017
N IS P 25 7.239 2.999~17.475 <0.001
figi 26 1 6.548 1.211~35.407 0.029
10 ROCHh%
: LR
— FR&EZ>7mmol/L
— P0O2<60mmH
ERMEEEZ
0.8+ — fxZEp
PSI® 4%
—— curb65
— BEE
0.6+
2
%
E3
0.4+
0.2
00 I I 1 I I
0.0 0.2 0.4 0.6 0.8 1.0
1R

Figure 1. ROC curve of risk factors affecting 30-day mortality of PPE patients in ICU
1. §0i PPE B3 ICU {EB% 30 KL RIERE R ROC HiZk

4. Wit

AW, FrAdGe ICU BB #IRRZ 7 HUERIAEART, (HEEERE 30 RWILRTIE . B
AERT LR, N ICU it 58 R85 (1 e I 1) A SR 6 25 o T 08 s & (13 ] AWFFEAAN 270 4] PPE
B, MERREUK PR PO G, AERe A A8 ML R 259 I &% rpo& 52 A E ICU 1 PPE &
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30 RIIERMER N E . Freh, RREA RN IR EH W ERE R, PSS . IS
THREIRAS, B REUA BT Wit , FRARAEToZ,

PO A TR AR B LU =il 92.1%, & T 12 B LU it 25 v TA70E B (P = 0.026). Ith4h,
SR B, AET B R A A I ROR S0 . AR EUMRE AN S KPR R R @l i kI, 5
i \AF ICU ] PPE & 30 RIpFERIBIENFIOFEERE . RFZFUKTFFm . RBRALER R, HE—I
[l AR 72 B PPE SR R o IR AEUIIURE AR AR I 3% IS5 e AORE [ 14 2 e A A B i) [ Fr) fe
DR 2%, 7 E  A) IR R e ol £ 22 % AR A o FH TR PO, BT RE SR WGl AN R B8 A - e i/,
TR il AR B ™ 8, B AT g 5 MOIURE B IR B 38 25 S 1A DR [15].

I —TGNN 1834 ] CAP & IR BUERT 7T F R R EE UK IR LAE . PaO,/FiO, < 250
mmHg. fif F M ETE 2GRN INGE SR RS CAP AR FUGAHIE[16]. thah, HAth—LLrfRthg s 1
FUMLE L, FFRRHIIREEAR S . PR IE AT . 2T ThREZm N T EIE CAP &3 28
RIRFEHR[6] [17]o EBAVOBETE R, Sl ZNEREESG, FTE IR0 RA WA 5 30 KIpAER 52 A1
Ko BRI M BRIE CAP B3 RN WL, Wi 25 v (1) H B A 08 398 R B £ - S i I 3 S8 K
I B AR B ) B A R hn T B A RS RK[18]. PPE AI3E0 C-MEE . A ZAL)-6-
IL-8 %5 98 RE R F-F iy, FE175 S 1300 W0, B A2 I A (RO T2 A 19] [20 R 25 () A Ji o ERI g 800 T
PPE %, BRIAFAZER, HIRIHHTIE Y0 AR TR .

IS FHHUBRE SR B RE AR o 75 2 LAV ME 2GRy T R NE ICU B EARAR[17]. FFR 4R ER, JE
TR LB S RO MAEE YRR B2 & s B, A CAMARHREGIEAL
R 5 TS B ZE A IR [21] SR, FRATTARIF 72 5 oA A I FH ML I8 A< B AR A6 5 i JE 2R (1 RE 550, 5 Sirvent
TR RAE, FIReR TN XA K 534007 A E s

MR S5 2 7 T SR A s T 2 AT 8 BEER T 2 CAP H s UL 40 B 1, i 3 S AN B R A IR T Rg 5
FETHIGINAT H[21] [22]. BEAEHEFE R BLESE CAP & 5575 H 10 J5 1 5 2R b A BEEK R [6] [17]. ASHE
Forp, il R EEER B PH M R K, R B DA & AT 2 WL, SR AR A7 RN BE T RS TR SR A 4 A U TG
BEZER . WFORIE ICU I 58 5 5 AT B G B WL 2 28 B i MR 50 1y, R HE A 2% CAP
BB AE T2 P AR R 23]

WA R © ZWEFON R T, AR AR BERIER I, I HE i (S B B E S 228
FIXTRRALHEE, MERAFESR MW @ WA SRMULT T30 BT HdE, JETRRICREATE; © 17
TERS /G REAR G, G B AR DA IS 25 31, JE ek B R M T FAR T HUCER €, TiEHER X
53 PPE 3 2R & 1) 43 W1 DA K I B0t LIS 52 s @ it ALk = G I 1

SE
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