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[ Abstract] Objective To explore the prognostic value of soluble triggering receptor expressed
on myeloid cells-1(sTREM-1) in patients with ventilator-associated pneumonia (VAP). Methods A total
of 103 VAP patients were enrolled from June 2013 to May 2015 in the ICU of Wuxi People’s Hospital
Affiliated to Nanjing Medical University. The demographics and clinical data were collected, while serum
STREM-1, procalcitonin (PCT), C-reactive protein(CRP), clinical pulmonary infection score(CPIS) and

acute physiology and chronic health evaluation Il (APACHE II ) were measured. Patients were divided
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into the death group and the survival group according to 28 d survival. The differences in demographics
and clinical data were compared between groups.The values of sSTREM-1, PCT, CPIS and APACHE I
for predicting 28 d death were evaluated by receiver operating curves(ROC). The surviving curve was
drawn by Kaplan-Meier method. The possible prognostic factors were analyzed by univariate and logistic
multivariate analysis. Results There were 76 patients in the survival group and 27 patients in the death
group, and there was no difference in demographics between two groups(P>0.05). The serum sTREM-1,
PCT, CPIS and APACHE [[ were higher in the death group[(89.50+18.45) pg/mL, (823.86+182.74) pg/
mL, (7.20+1.74) and (19.58+3.43)] than those in the survival group[(54.09+12.71) pg/mL, (579.81£193.45)
pg/mL, (4.79£1.93) and (17.234£3.12), all P<0.05]. The areas under the ROC of sSTREM-1, PCT, CPIS and
APACHE ][ for predicting 28 d death were 0.84+0.04(95%CI:0.75-0.92, P<0.01), 0.65+0.05(95%CI:0.55-
0.74, P=0.49), 0.67+0.06(95%CI:0.55-0.79, P<0.01), 0.79+0.04(95%CI:0.70-0.87, P=0.03), respectively.
Patients were assigned into two groups by the best cutoff point of STREM-1=75.00 pg/mL, and Kaplan-Meier
survival analysis showed that 28 d survival rate in the low STREM-1 group was significantly higher than that in
the high STREM-1 group (82.5% vs. 63.4%, x’=3.96, P<0.05). Multivariate logistic regression analysis showed
that both sSTREM-1 (OR=1.08,95%CI:1.04-1.13,P<0.01) and APACHE [[ (OR=1.39,95%CT:1.15-1.67,P<0.01)

were risk factors associated with 28 d death. Conclusions

predictor for the outcome of patients with VAP.

Early serum sTREM-1 can be used as a reliable

[ Key words ] Ventilator-associated pneumonia; Soluble triggering receptor expressed on myeloid

cells-1; Acute physiology and chronic health evaluation ; Prognosis
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3 bk I S 4> M 48 b [pH (. Il 7L AR (Lac), %45
JE (PaO,). 4 fbik 5 s (PaCO,)]. HLIKIE RS
BEAE (V). PSR IEFE (PEEP), RIEF& %
(Pplat)]. Ifil # STREM-1 & PCT 7KF-, 4= Ifi. CRP
IR, HEFEERAIL 24 R I PRI ER YL P43 (clinical
pulmonary infection score, CPIS). &A= BFIE P
fEFHEPE/ T (APACHE %5 %iit#ii2 VAP J5 28 d
PIHLBGE ST TE] . 28 d PEREF b1
1.5 BESERE

IR VAP 28 d J5 B BIAF IG5 DL o AT
T ZH AR AEAH
1.6 SitFEFHZE

K H SPSS 16.0 it A - 4T85 o3 #r . it
EPOREE IR IES S N DA% + AnifE2E (X s)
Fon, PR BRI ST REAR K55 T
EA IR DN At 28 4 A D0 A w7 B (g 3 Aoz 8] B )
[M(Pys, Pys)] 67, WL IE] H B R RIAS 565 1T
ORI R B 25 S UE AT x A 56 B Fisher K i 4 %
Pio SR ROC 4 3 HrAH e Fa bkt B8 T A il
M8, Kaplan-Meier $E25 1 & A A<k, ZH

% Logistic [F1H5 #1520 824 FiU5 R fa ks & . PU
P<0.05 WESEG IR L,

2 #R

21 BEEXREBER

gy A 103 ) 8 5, Hoh 55 54 4, % 49
B, 4EHS (47.37+14.93) & . JEERRRIESMEIAR 5
47 5, B LA B2 R G AR 37 B, O il 95
J& 10 6, HAth 9 B, BT BE ALLEF CPIS P43
(5.69 £2.92) , APACHE II iT-4} (17.82 +3.34), 28
d MU < o7 i 1]y 12.39(8.91,18.67)d, 28 d ¥
FEF 26.21%.
22 HFEASKRABEEAZRMIGRIERLE

FETEA 76 141, S5ELH 27 191, WGZH B8 5 H AR |
PRI, JE K SRR s I 2 R TSR
X (¥ P>0.05), VAP 112 24 h [N MAP. 3 Jik Ifil
KA MrdE kR (pH fii. Lac, PaO,, PaCO,). FEIZHL
S8 (Vt, PEEP, Pplat), 4:Ifil. CRP Z5:¥9% 7 45
TR (¥ P>0.05), SAEGAL LSS, L4l
BRI sSTREM-1., PCT /KF- 5 5,

R AHBEEARTOR ARG RIS R UL (oks)”

Table 1 Comparison of demographics and clinical data between two groups(¥=s)

EiELD TR (n=76) FEIEAL (n=27) t/x 12 AG Pl
A (%) 46.81 +15.83 49.04 +11.98 0.64 0.51
B/ L, (6].%)] 39(51.31)/37(48.69) 15(55.56)/12(44.44) 1.02 0.49
JEBR (B,%) 76(100) 27(100)

INEIAR R 33(43.42) 14(51.85) 2.59 0.11

ik 1155 B2 R BER AR 30(39.47) 7(25.93) 2.93 0.09

NP 6(7.89) 4(14.81) 1.45 0.29

HAh 7(9.22) 2(7.41) 1.26 0.38
Bentpism (B ,%)

BH IR 12(15.79) 4(14.81) 0.001 0.97

e I 7(9.21) 3(11.11) 0.26 0.85

P BH M e 6(7.89) 2(7.40) 0.75 0.62

12 B T RE AN 4> 3(3.95) 2(7.40) 0.58 0.70
MAP(mmHg) 69.25 +20.33 73.44 +13.85 0.01 0.96
KIS Hreats

pH 731025 730+0.32 1.13 0.28

Lac(mmol/L) [M(P,s,P55)] 3.02(1.42,4.55) 4.43(1.87,6.01) 0.63 0.32

PaO,(mmHg) 86.97 + 24.85 77.99 +34.87 0.74 0.47

PaCO,(mmHg) 38.58 £9.67 4321+19.19 0.13 0.77
WL EL

Vt(mL/kg) 733291 6.89 +2.48 0.74 0.47

PEEP(cmH,0) 5.42+1.68 5.15£2.78 0.03 0.85

Pplat(cmH,0) 21.55 £4.61 2332 +7.84 0.55 0.56

MU S E] (d)[M(Pas,Pys)] 9.87(7.08,15.38) 14.55(10.69,20.41) 3.08 <0.01
sTREM-1(pg/mL) 54.09 +12.71 89.50 = 18.45 2.63 0.01
PCT(pg/mL) 579.81 + 193.45 823.86 + 182.74 2.24 0.03
CRP(mg/L) 91.48 +26.79 104.79 + 25.58 0.29 0.69
CPIS #43 479+1.93 7.20+1.74 2.36 0.02
APACHE II ¥4 1723 +3.12 19.58 +3.43 2.87 <0.01

W BRSNS LL (xts) %75, 1 emH,0 =0.098 kPa, 1 mmHg=0.133 kPa
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sTREM-1 il /& # 28 d JET- 1Y ROC HH
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R RERS S35 76.47% F11 74.29% 5 PCT i
M 28 d FET-AY ROC HIZE N AN 0.65 + 0.05,
Pk 680.00 pg/mL K e A FHE, 88.24% F135.71%
CPIS P-4 Wil 8 # 28 d FET- ¥ ROC i1 £k T 1 X
4 0.67+0.06, k6.0 FEAERE, R AR
43 518 70.59% F1 61.43% ; APACHE 11 343 i
M EE 28 d JET-1Y ROC HHZE ALK 0.79 + 0.04,
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64.71% F182.86%, UWLE 1, 2,
2.4 i&k#E sTREM-1 RERESHESE 28 d Eit
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WSHA], STREM-1, PCT. CPIS 3535 APACHE II
Wi, ZHE Logistic [P 43#7 i 7 sSTREM-1 K&
APACHE [l ¥4 ¥ 0% 35 28 d FE TS fa 6 [
#, Wk 3,
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PRI UV S AR SR B 35 VAP 8 oAb 151 97 4% it 1)
HES™, VAP [ & G BT REAIR, (HH R 50247
ik 20%~50%, Rtk S R AE 08 B T4l R 3 HilS
B FE bR A B T35 5 VAP AT ¥, BLA SCHRIE R
Z G IR T8 br K AR W bRie 90 vl ie B T HIWT VAP
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St (%)

201  _+ STREM-1 > 75 pg/mL
1 STREM-1 = 75 pg/mL
P <0.05
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AR (d)
B2 ki sSTREM-1 FefERE /-4 25 28 d AP LhAR

Fig2 The differences in 28 d survival rate between groups divided

o-
-

Fig1 ROC curves of STREM-1, PCT, CPIS and APACHE I for
predicting 28 d death by best cutoff value of STREM-1
%2 STREM-1. PCT. CPIS i3} APACHE Il ¥F43%t 834 28 d FET 1 L1 i
Table 2 The predicting values of STREM-1, PCT, CPIS and APACHE 1I for 28 d death
5 b7 AUC iR 95%CI PiA wAERE REYE (%) R (%)

sTREM-1 0.84 0.04 0.75-0.92 <0.01 75.00(pg/mL) 76.47 74.29
PCT 0.65 0.05 0.55-0.74 0.49 680.00(pg/mL) 88.24 35.71
CPIS 43 0.67 0.06 0.55-0.79 <0.01 6.0 70.59 61.43
APACHE Il ¥4 0.79 0.04 0.70-0.87 0.03 19.0 64.71 82.86

. AUC Jjy ROC &k FimifH
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Table 3 Risk factors associated with prognosis determined by multivariate logistic regression analysis

¥etbn B Wald {ii OR 95%CI P1E
HLARAE S A 1.20 1.23 3.33 0.39~27.90 0.27
STREM-1 0.08 12.89 1.08 1.04~1.13 <0.01
PCT 0.004 0.05 1.00 0.97~1.04 0.82
CPIS ¥4y 1.46 1.29 0.86 0.67~1.11 0.26
APACHE I -4y 0.33 11.66 1.39 1.15~1.67 <0.01

H: BEIHFRE, OR MHALH

Wl ST, AR IAAAE A B ( 4n CPIS 347,
APACHE Il 74345 ) REESFE R AT (W
IL-6. PCT. CRP %% ) ol Joik - BiFAh s [ an A
1 41 Jfd 4% )5 DR (HLA-DR ), i # R R 1
(HMGB1 %5 ] 258 P PRI T FRRERS L] L fai (|
HEBTTAL VAP BilS 48 AR EOCE 2L, 14T 20 R AE
PrEd sTREM-1 L EA TR KT

BEREAN M fih % 52K -1 (TREM-1) J& F % Bk
FEAMEIERETUNZ A, DS e X
WEPRE IR T MR A . A% R A i R T
AU AR SRS A IR W, TR ROR
SAER N U, STREM-1 J& TREM-1 f43 s lE Y, Jk
Yt f i sSTREM-1 A L KR BRI, PRI i v 4
S RGP IS W L I DA B TS DR ]
SEde4R M. HETHESE ©UEW] sSTREM-1 Al { ) VAP
SN2 W7 A 1 VEAG 10 U RR B, A0SR R 5T
FEHIHLAE <5 3 KIS sSTREM-1 4.7 ng/mL 2 W
VAP 1t 7 BB FVRE 5 B 43 3 95.8% M 92.3%, {H
HAE VAP 5 FIWrh iR A feilE— 24 1

AW 5 e B BE AL LA A ] 55 A7 Al
HK, #1224 K CPIS ¥4, APACHE Il . [fiLi%
sTREM-1, PCT /K V-4l 5 5, {HHLMHE <S5,
MAS 4845 ) CRP %227 G #E Lo X —
SESRMERERE, 9 ST 14 i 5 A8 B R A 1 T
#, FHXTRE R ) R SE 48 bR sTREM-1., PCT =,
{H CRP MR ZE AR LM 25 LG E L. X
W SEETERF S ARRL, A A U & B MR
JERY B ABE 24 h 1T sSTREM-1 7K1 TR
4, {H CRP ZRTIGi¥E X,

A B 5% & B 12 24 h N sSTREM-1. PCT.
CPIS ¥4 &2 APACHE 11 #4537 i F PE Al VAP
M F 28d i J5, {H sTREM-1 i il 28 d i J&
ROC M £k F i FL ok 0.84, # PCT. CPIS ¥4 &
APACHE I P13 Fiti &% e o iy, 3% 55 REAE A 98 AH
o, W e FESE U AT R WL sTREM-1 Fili) &
JEMEFEAE B 28 d BT ROC HHZE NN 0.77,

% T APACHE I ¥4 &% PCT ROz fie. {E456
HE, MR ZH 502N 2~4 d sSTREM-1
X} 9 9 TS I KA (., {H sSTREM-1, PCT X
CRP R BB S AE ARy, i B vy i 129 11 B
TRAFENG 24 h LN, SAMIR %S T2 24 h
N sSTREM-1 X VAP il %) 0000 A0 (6L, 26 B IfiL 375
STREM-1 fif SE AT VE A B 0 VAP 5 4845 o

W5 LB sSTREM-1 & APACHE T 340342
BT 28 d LTI ST fa B &R, i PCT Mz CPIS
A TCTL M VAP [ G o X —Z5 R ERE
fift, B VAP & A K LI T2 BIRE A2
A Bl i JRR L, RS TS LT APACHE T
PEAFIAE CPIS P43 5 BLAMNAFE A K EIMEIAR
JE A, MR R K FARATZMASS 1~2 d PCT
Gy, AT PCT X £ UG A0 ), ikt
SRR R BEIT AL, A FEAE U B ST 2R B M
sSTREM-1 Fl APACHE Il ¥4 & B MR JR A 28
d FET- RS fER R 2, 1 CRP M PCT JCiks#
FAEMEIE B TS .

Zi Lk, sTREM-1 nJ{ER VAP B3 28 d fil
JaFIW ) —Fh AT SE e bR, T REA Bl T45 5 VAP 19
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