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Abstract:Objective The predictive value of Platelets Leukocyte aggregates and its classification level of
Sepsis Peripheral blood on Merge ARDS. Methods From January 2015 to May 2018,150 cases of sepsis in the
First Affiliated Hospital of Xinjiang Medical University were analyzed. According to the occurrence of ARDS,
the patients were divided into sepsis group (non ARDS patients,90 cases) and ARDS group (ARDS patients,
60 cases). All patients were treated with flow cytometry for PLLA detection and acute physiological and chronic
health status score system (APACHET]] ) score and sequential organ failure assessment (SOFA) score. PLA
levels and platelet mononuclear aggregates (PMA) , platelet neutrophils aggregates (PNA), platelet lympho-
cyte aggregation (PLyA) and APACHE ] ,SOFA scores of the two groups were compared. Using the Berlin
definition of ARDS as the gold standard,the ROC was used to evaluate the effectiveness of the above indexes
in predicting sepsis complicated with ARDS. Results The levels of PLA and PMA and the scores of APACHE
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II and SOFA in group ARDS were significantly higher than those in sepsis group (t=14. 025,8. 328,6. 599,
7.029,P=0.005,0.000,0.000,0.000). There was no significant difference in the levels of PNA and PLyA be-
tween ARDS and sepsis group (t=1.023,1.267,P=0. 308,0.207). The ROC curve showed that PMA predic-
ted the highest area under the curve (ARDS, AUC=0. 860, P=0. 029) for sepsis. Followed by SOFA score,
APACHE]l score and PLA (AUC=0. 741,0. 723,0. 669, P=0. 040,0. 044,0. 046). The AUC of PMA was
higher than that of PLA (Z=3.469,P=0.001), APACHEI]l score (Z=2.536,P=0.011) and SOFA score
(Z=2.430,P=0.015) ,respectively. The best intercepting point of PMA is more than 13. 99%. The sensitivi-
ty of PMA in predicting ARDS in sepsis patients was 86. 67% , which was significantly higher than that of
PLA,APACHE]l and SOFA (F=9.257,P=0.004). Conclusion The patients with sepsis with ARDS have
higher peripheral blood PLLA levels,and the increase of PMA is more obvious; PMA has high sensitivity in the

early prediction of ARDS,and the best intercepting point is more than 13. 99 %.

Key words: sepsis;

value

JHR T RE A2 I IR L8 DL B R S R 2 B & R
B 98 M IR £ AIE o TR TR A 4 B R M RN 2R
fiE o e ) e 7 52 B 4 B 45 b 8 RE A L R E
A T FNBE I R - T LA 5 | i e 2 e 45 45, O R 0™
F14 il K B i AR ke A0 X DA B 2 I B4 A1 AR I B AT
2 PR I 8 25 A E CARDS) ) ARDS Ry L1
TN T 9D 2 9 R U BE S oy G B, H R IG K
W “MIMARE"FE 3 ARDS (12 Wik 20, Bk 55
TS A 3 (AR I SR N B AT A SR, Tk
OO 199 K A 5 T 0 v A B 2 5 0 M g R IR
WAL 25 11 (APACHE 11D 343 K e 5% 8% B 55 98 1
il (SOF A) BT 43 )45 76 I IR B FH 3¢k )32 o A H: 3300
AR o i /MR- 40 SR 4 A (PLA) F B4 45
I 7N B 200 L B8 4 A (PMLA) | IfiL /N A e 200 i 5%
LR (PNA) R /S AR b B 40 i 38 46 M (PLyA) , J& |
2 JRAE RO JE 04 1M /N B 4 i T Y 2 B 43
3 A A A T2 A RN (0 5 T 2 B R AR B R O
T 8] WM 2 TR B DR m] A Sy il 463 405 4k
R . 5 M Sz ARDS (9 & A Fl R B A 5 % Y)
B H PLA JH 53 28 1 /KO 7 B0 e 45 9 & 9F
ARDS 1 (412 Wi ¢ {8 i A W B . A I AR g X 150 4]
i T i SR E AT T — AT RE RO L BB A0 .
1 #EREHE
1.1 — Bkl SEHefE 2015 4F 1 H E 2018 4 5 A
WIR] T AR B 5k 12 B9 150 i) ik 35 E & . AR 0 2 kA
ARDS 43 4y e 8 9E 24 (4 ARDS 4,90 ) 1 ARDS
41 kA ARDS B, 60 ). 4L Y 3L 28 7% Rt
W, ZRILGEIT¥E L (P>0.05 ., LK 1,
1.2 A5 HERRARE
1.2.1 ZAAbRME (D) PP A M e B 3 BT & E bR
MR FGE 2 o3 WM BEAE 2 Wi bn ot - 5 JF ARDS 835 1F
A MeBEAE A1 ARDS RIS 1 1912 Wi bk e (2) T

acute respiratory distress syndrome;

platelets Leukocyte aggregates; predictive

ST 3 AT A S e i )
1.2.2 HEBRbRdE (DA I MK & 5 (2) HIV &
Yot s (3) 4L UR & 5 (4) Jili £F 4t Ak . 18 1 BH € 1 il 2
Wi

£1 FAAREEZERLL

5 fHe B A 41 ARDS 4 v P
(n=90) (n=60)

(ST 35.41+3.89 36.12+3.97 1.082 0.282

BB 2o 57:33 38.22 0.000 1.000

W AR 2 [ (%) ] 48(53.33) 33(55.00)  0.040 0.841

B IR (2]
i JE % 14(15.56) 9(15.00) 0.009 0.926
R % 12(13.33) 7(11.67)  0.090 0.764
it 4 e e 16(17.78) 10(16.67)  0.031 0.860
AT 13(14. 45) 9(15.00) 0.009 0.925
HAE R R R 17(18.89) 11¢18.33)  0.007 0.932
FAR B 18(20. 00) 14(23.33)  0.238 0.625

1.3 i

13,1 bRASULEE BT e 0 35 T 812 ik 2 E I ik
IO # kM 3 mL . FEBRAT 2 mL LA G T 3k X ifn 4 )
BRI /NE AL KRR 1 mL BT 2 MR
B (CEDTA-Ko) HT&E rY it 2R 00 48 v

1.3.2 FpAKM i H FACS Calibur i =04 i {X
(% [E Becton Dickinson 2 &) i#F 174 I . A 0 17 & 56
FH Flow Check %% f3K #F 17 't B F1 I 2% 4% 1 L IR AR
it CD45 BHPE K (1 4 M 5 At i 48 P A 20 B i IX
Gy AR CDA2 PHME X 43 oK 5 i /Ml 45 45 19 11 408 LA
CD45 5 CD42a XU FH AL PLALSS R A PLA 51
41t Y SR T 43 R R  PLA (%) =[[(CD45+CD42a
XUPHAE R /CDAS BHAEFSURL 1< 100 %6, 3 [ B 3 5%
PLA .PMA . PLyA.PNA B H4r .



ERbBESLE

2019 42 4 F % 40 %% 8 # Int ] Lab Med, April 2019, Vol. 40,No. 8

+ 957 -

1.3.3 Wdetr R4 ERF MW PLAPMA,
PNA .PLyA 7K fl APACHE I . SOFA ¥4y (A B
24 h 58 B 228D - “ ARDS MMk E L7 HE 4 b
WE” 2200 Z Ak B TAERRAE (ROC) #ly £k PE A I ik 45 48
PRXE ARDS 9 SO B . 32 W0 (B 45 32 W07 0 1 %
R KR 5B PH M 000 (E AN B M 0. o
= (H B HC+ B HEEO /B B8 < 100%, 2 |
J = FLPH M50/ G PR+ 8 B P %0 <100 %, 4 57
Ji = EL MR/ CECB B+ R PR 250 <100 %, BRI
T AE = 2 BH P58/ CEC B 5+ B BE P 550 <100 %%,
ISP 4 Y0 00 = 190 e B/ O 9 P B+ R O X

15. 2. 240 BB - B A IE 25 43 A BT BB R L T £ s
T8 X F R, BRALIRIAT B S BEAR ¢ K56 5 T80 RER
RIE R TR, " 50 Al 22 5. SR A ROC il
LA 12 W ARE . OF 3 5l &R A (AUC) S
95 % B AEIX 6] bR #E 1%, LA Youden 5 B0 & B 1 #%

Ko BAP<<0. 05822 A geit v 8 X
2 & R
2.1 MARIAETRE AR L ARDS 4 # /) PLA

il PMA KFLL &% APACHE 1 fil SOFA $E4y 80 & 5
FRREFAEA » 2 5 A it 7 L (P<<0. 05) , ARDS 4
Fl e 5 9E 4 19 PNA 1 PLyA /K &8, 22 % 6% i1

100%, 2 (P>0.05), I 2.,
L4 Zitsasb B SR SPSS25. 0 Al medcale
*2 A ZTEIRAKFEMIESITLE (L)
4151 n PLACY%) PMA(%) PNA(Y%) PLyA(%) APACHE [ (49 SOFA ()
ARDS 41 60 16. 843,73 28.08744. 55 14.17+5. 04 12,0245, 36 23.1243.48 15.98+2. 38
Jie B 4E 21 90 11.3542. 64 16.7641.51 13.2745.43 10.95+14. 86 18.6743.12 10. 3142, 21
t 4,025 8.328 1.023 1.267 6.599 7.029
P 0.005 0. 000 0.308 0. 207 0. 000 0.000
100 |- APACHE [ ¥F43 (Z=2.536,P=0. 011) fil SOFA ¥
i 4y (Z=12.430,P=0.015), PMA [ R fERK &5 H=
“F 13.99% . WLIE 1.5 3.
S eof 2.3 AN[EHEAR BN e AE 5 9F ARDS 1912 Wi g
I PMA B e 54 8 %% A ARDS 1 0 6 7 B
il = ST TP T AF N B 04 4 505 T LA
ok APACHE [ ¥4} fl SOFA ¥4y, Hiv,PMA Hijl (1
_ AR Hy 86. 6700, W] 8B i T At JL T4 b B0 1)
. ST ——— R (F=9. 257, P=0.004) , L% 4,
IHRE OO % 3 MR AR E R AR B E & 5 ARDS By i 2 TER
B 1 A A E R BN AR B E & I ARDS By ROC # £k oy AUC fr— 05 %0 B (5 1K
2.2 A E SRR TN R RE S 9 ARDS iy ROC  PLA 0. 669 0.046 0.588~0. 744
Mk ROC 4k @R PMA HUl k52 5E & JF ARDS  PMA 0.860  0.029 0.794~0.911
HIRE 2R R B s (AUC=0. 860, P=0. 029), H & APACHE- Il ¥4 0.723 0.044 0.644~0.793
b SOFA # 4. APACHE 1 ¥ 4y #1 PLA (AUC = SOFA 4> 0.741 0. 040 0. 663~0. 809
0.741,0.723,0. 669, P=0.040,0. 044.,0. 046) , H:+p
PMA i AUC %3 3 & T PLA(Z=3.469,P=0.001),
x4 T EEFRBUN B S A & 7 ARDS By12 B 2088
A6 0 77 32 IR AR W (%) R D R 5B () PRSI BB (0
PMA >13.99 82. 67 86. 67 80. 00 74.29 90. 00
PLA >13.50 67. 33 51.67 77.78 60. 78 70.71
APACHE-[[ #:4} >12.18 74.00 68. 33 77.78 67.21 78. 65
SOFA P43 >16.25 74.00 71.67 75.56 66.15 80. 00




e 058 E R E ¥ 204 2019 42 4 F % 40 %% 8 ¥ Int ] Lab Med, April 2019, Vol. 40,No. 8

3 3 e

2 PR FIEE ISV 1 5% W) 38 43 ik 5 A BB 0 1
HE SRR, BT 7E B A R 9 JF & ARDS. Ifi b6 & SR T
AR E G A5 2R A R T R
SR WETEAE & JF ARDS [ & A 56 5L 3% 41 1 ks #
S 0 e B RE RRCE M YR T R TS O BE R Gk
40O, XF ARDS L FUI I K i AT R s 2D
ARDS ) & A= F1REARZE T RUBS: . H A 35 22 3 1o W
i S R 7K ST A T o L SH AR S R R 52 A A X A
iR /AR R 3 32 3 Ak 2 k3 JF & ARDS 1) 8 %2
2L o PLA 7 I /NI A6 F0 4 M s B v e % 77
AERT 55 3 458 405 2 B0 0 W ) A oG k. AN JE Il
PLA K H 4528 B K 0] LA i 30 =2 40 M APk 15 S s
SE SR L B AR L PR B AT R o R
e AE & 9 ARDS fi £ B AR W hr S W =L .

J¥ 25 R Bof 7E P9 AP 3R 19 R R AE R L T AR S E
200 it R R TR 4 i PR R A0 R T I TR 1 G Bk
SIS B PR AR LA 1 o PN A L T D 2 R 5 |
A /N AR5 A0 A B B B B PLANY i 7 5F
& ARDS J& o 240 M AURE TR S A 2 1 400 A M I
2t | S = v o S W R (R R A [
T IR R AL R R R AR
R e TR I 3 0 I P R A A B i — 2B R
e 75 XoF T I /0N AR B A% AT % 3 Ak o T 4 v
PLA K-, 5 5l & H of PMA 7K P, A BIF 58 XF
150 3] i B 4E B & B2 B ) PLA ROH 3 28K 75 2
& &kA ARDS #E47 50 #1, th & 2 45 50T WL, ARDS 4]
BH I PMAPLA & F M8 AE 4L . X 3w A I
ARDS iy % BA ¥ & 1) PMA K, PMA 2451
/INA 5 BRL A 20 I ) SR A L T2 el A A0 R I /) AR
WAL RS G A 6 A i /N PR 3R T R K
) PR 2 JF 5 B AN M 2% 1 Pk B R A2 K- 1(PS-
GL-1) G5 & 11 B A2 48 i 6 58 1 sy g G 5% 17 48 v P
7 21 M AR B 40 PSGL-1 [l 55 0 5%, 7
PO B O B A 22 ST e M F S R
ARDS B Ifi3E PMA F+ & 5 RAE A 50 RE T80 % D) AR
R FARKF- T 2 0L P A A5 5 I 3 0 M 1
I e BB AR FE T ARDS & A= o B 48 1 i R
Wil . Besh. i BFFERIE . PMA A BE 2 5 UK A 1M
AN AL AR A FEAE S B A0 U 1 B il g A o B
PEFY . 5 ARDS fiti 56 4 1l 45 3 it 42 B O 3R % 4
A 1 AR SR ILRE (1 i — A

At B ROC M4k 40 7 ol W PMA 5 ik #5
JEGJE ARDS i & P Bl &I B & T A
PACHE [I fit SOFA ¥ 4y LA J¢ PLA /K %, H L
PMAZ=13. 99 Y01 Ay fe A£ 8% o5 i o 7000 Jie 25 E 2R 5 &

A ARDS [y Ry 86. 67 % , B B & F PLA /K.
APACHE [l $£43 #1 SOFA 43 (P<<0.05), HAEiT
AR DU 0t /AR TS A AR AR P-RE R R VI A R 1 A
230 0k (] 2 B 8 B A2 L Bk 2 UE B R AR
JEsPMA 5 HAh PLA 43 848 A5 A0 HE 72 1L /MR i B
2 o 3R AR ok R e, BRI /s Bl SR A A B ) B
FOREY S R E, BHIN PMA BT AR
“EPRAET I PR R R R T L A AR A PR I/ AR
WAL AT ARDS (48 F507 . BbAh, R A A-
PACHE [l #1 SOFA fE E ¥/ A Ik . PMA B7R ) T4
R ARDS (9540 fE X 5 RONDINA %855 5 F
PMA 7K 15000 fife B 5 £ 25 15 A9 285 R4 A A 8L, WU
SEHCREGE Ny 5 RS VT 4 v i O IO A AR R RLAE B
AH L PMA 7KV 8 % TE 51 S e ALk O H 2 i )
() 9 HEFE B L X T ARDS B s HA 547 10 R % .
4 & it

25 B RTIR L MFEAE B 0F ARDS H % ELA 5 1 A
JA I PLA 7K Hod PMA JH & 58 S B i s PMA L8]
I ARDS ) 72 SR o i o B s o =13, 99 %,

S % ik

(1] BRI, BRFEAE 4012 BT SRt (T ]. sh A sE LA G
K2 ,2013,28(6) :404-406.

[2] RHODES A,EVANS L E,ALHAZZANI W,et al. Survi-
ving sepsis campaign:international guidelines for manage-
ment of sepsis and septic shock:2016[]J]. Crit Care Med,
2017,45(3) :486-552.

[3] HOTCHKISS R S, MONNERET G.PAYEN D. Sepsis-
induced immunosuppression:from cellular dysfunctions to
immunotherapy[J]. Nat Rev Immunol,2013,13(12) :862-
874.

(4] rhAeps o o BORE IR 4 4 45 v [ ™ E e w0 / R 7 M Ak e
RITHE R (201D [T]. R E IR IR 5 #F . 1994,54(4)
51-52.

(5] SCPEUR, BesRm, IR0, 4. WRBEAE Ir 80 ARDS J 35 1L 3¢
Jit 2% T3 P 2 1 D KT B FL R e SCLT L i AR A 52 3 =
AR ,2013,12(23) :1892-1895.

[6] LI N,GOODALL A H, HJEMDAHL P. Efficient flow
cytometric assay for platelet-leukocyte aggregates in
whole blood using fluorescence signal triggering[ J]. Cy-
tometry,2015,35(2) :154-161.

L7] JE&H. R4 N 7E Bk 8 E ARDS & g ML il b i 1/ A LT .
WREA,2017,46(15) :2146-2149.

[8] MICKIEWICZ B, THOMPSON G C, BLACKWOOD ]
A, et al. Development of metabolic and inflammatory me-
diator biomarker phenotyping for early diagnosis and tri-
age of pediatric sepsis[]J]. Critical Care, 2015, 19 (1)
320.

42 X EH, EPIE LS5 S — R CT %55 963 1O

B

[9]

\g



E i E #2074 2019 42 4 F % 40 %% S #] Int J Lab Med, April 2019, Vol. 40,No. 8

+ 963 -

LI A bR B B R R RS 1 AR I b 4
IS G N s ) O e PSR DS A RS SE L
A R B LA TR P

S %k

(1] im ik, BRoh MO e . 45, S koo 35 0 S ik e B 4% A %
M D-Z R4k Je VEGF sz mg L], g B2 Be 7 i
2012,18(9):1253-1255.

(2] B, v A e SRR 2 L 2% D- — R Ak P15 1
if TNF-a KPR SR LT ], 7 BB BE R 22240, 2014, 36

(7):796-798.
[3] WAW 2. 7L8TY. ML AILB#[M 7 k. AR T4
kL L2012,

(4] PEF RFIB. BULAERSWH A RDI] hAEI AL
BHIfG R 2 75 ,2017,32(4) : 253-255.

(5] XIEX. BHIAE RIGIKZ G BRI T E 42
23 E ,2016,8(34) :85-86.

(6] HASF.EEMW. FH. % BAATIME «1b BAS AR
JEEREE 6B A 3R A6 T E AR LG PR T A0 R I v 40
2k s m [T, o B B B 25 4 2% &, 2018, 38(8)
403-406.

L7] (LR e ) e 2 01 & h AR R 22 & LR 224y & 0F
W2 B S E RIS W IRIT 5 BB % K IR (2014
RO A4 LB 5. 2015,53(3) : 168-171.

[8] HHF. UMXERMBFREL] P EIHILBHRE,
2017,32(12):912-916.

(9] =g, Ak, i ¥ 4e, 4. BAE B L TER 61 Bk K
Ay #TLT ). AR R 2 2% 35 ,2017,39(1) 1 16-19.

[10] AESE fr. % . 616 4] 6 40 32 /<A 4 BB L I BR 4% 1E 4 i
[J]. EPRES,2016,45(14) :1961-1964.

[11] QURESHI A, GURBUZ Y, NIAZI ] H. Biosensors for
cardiac biomarkers detection: A review [ ]J]. Sensors &
Actuators B Chemical,2012,8(171/172) :62-76.

[12] YAO Y A,LU S,LI H Q,et al. Low doses of exogenous
interferon-gamma  attenuated airway inflammation
through enhancing Fas/FasL-Induced CD4" T cell apop-
tosis in a mouse asthma model[ ]J]. J Interferon Cytokine
Res,2012,32(11) :534-541.

[13] b, e F, F A, 45, BRIk 10 IR 1 & o 45 =) 4 4
BT BB R IT RO X B L IgE INF-v, 1L-10,
TR TR G DN

L14] B 208, B0 CUE R EILME TNF-o, VEGF 9460 K&
Il PR 2 LD, A ZKIE AL BERF R 4%, 2015,

[15] K% 4, 1EZ IR, 535, CAMP ik % v 4t A Z 5 B iR 7
T ZAE R G IO IR 30 Bl I ROCR 4T ] 10
AR IEE#5,2012,52(23) :61-62.

[167] 50 g fes , 0] By F 2 IE Rl S TEEAE B SLNE R TP
Rz FALT . e R LAF 2% 5. 2015.33(6) :588-591.

[17] RALSTON S L,LIEBERTHAL A S,MEISSNER H C,
et al. Clinical practice guideline: the diagnosis, manage-
ment,and prevention of bronchiolitis[ J]. Pediatrics, 2014,
134(5) :el474-e1502.

[18] #mm v . Wh e, X 2 82, 5. O LG R I AE B 41 L B R D
JULE075 6 0 BV Ak T 1. il DR Mt B 2% . 2014, 19 (1)
148-149.

L19] el . 5K X 5 IR ARG T BA X NERNE
L A pE 24,2018, 98(8) :591.

(e H 3 :2018-09-25 &8l H 1 .2019-01-13)

CR3%E55 958 B0
A rh 3 38 I A0 JED I I /I AR - 1 4 i 2R 4R 1R K ST BF
FEL) . A 22 B2 A AR, 2014, 13(1) £ 80-82.

L10] XUFAME . BR¥E B MR B LR G AE LR BERLT ], A
ARSI 2014,23(3) :248-251.

[11] e 40 B 7 AR AE A BUTE 2 M I 38 25 5 iR
g BLTR P AR FH LT/ CD . rh 48 Ji 38 5 05 2% 7 (7 /D »
2014,7(6) :83-86.

[12] W7 = ik, 22 81, 4%, Sonoclot Wil ARDS f % #¢ 1L 2
fe 5 PMA [k WA M), StINPE 25,2017, 41
(6):581-583.

[13] MOUSSA M D.SANTONOCITO C.FAGNOUL D, et
al. Evaluation of endothelial damage in sepsis-related
ARDS using circulating endothelial cells [ J]. Intensive
Care Med,2015,41(2):231-238.

(147 SRy, 2 eng e & 38 455 AF . 30 28 W0 bR 25 9 10 0 ik S
Th17/Treg V#5195 & C[D] KH: RHBER K%,
2017,

[15] MARQUES P,COLLADO A,ESCUDERO P,et al. Ciga-
rette smoke increases endothelial CXCL16-Leukocyte CX-

CR6 adhesion in vitro and in vivo. potential Consequences
in chronic obstructive pulmonary disease[ J]. Front Im-
munol,2017(8) :1766.

[16] &R, L. 3k e MF . & PKCoa 2 58EM K7 a/TF #i5
PAR2 {2 3t SW620 20 Ml 3T 4% [T . i R4S 38 2% i, 2012, 30
(12):994-998.

CL7] P it 5l e, 52 W1 L 4. Wk s i JF 2 MR P 0 0 25 B AL R
ML/ AR AR I R AR AR R A A G T LT ). AR

PE%44,2018,27(5) :536-540.

[18] RONDINA M T,CARLISLE M K,FRAUGHTON T A,
et al. Platelet-Monocyte aggregate formation and mortali-
ty risk in older patients with severe sepsis and septic
shock[J]. ] Gerontol A Biol Sci Med, 2015,70(2) :225-
231.

[19] WU Q.REN J,HU D,et al. Monocyte subsets and mono-
cyte-platelet aggregates: implications in predicting septic
mortality among surgical critical illness patients[ J]. Bio-

markers,2016,21(6) :509-516.

OfeRs B 1 :2018-09-25 & [al H 91 : 2018-12-29)



