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Application of neutrophil VCS parameters in postoperative infection
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Abstract: Objective To analyze the changes of neutrophil(NE) VCS parameters in stringent state patients, and investigate the
clinical application of VCS parameters for the diagnosis of postoperative bacterial infection. Methods Peripheral blood specimens
from 21 patients with postoperative infection(infection group) and 23 patients without postoperative infectious symptom(non-infec-
tion group) were detected by using Coulter LH 750 for white blood cells counts(WBC) , percentage of NE(NE%) and VCS param-
eters of NE, and serum level of high sensitivity C reaction protein(hs-CRP) were also detected. Results of the two research groups
were compared and the correlation between VCS parameters and hs-CRP were analyzed. Results There were no statistical differ-
ence of WBC and NE% between the two groups(P>>0. 05). But in the next day after operation, a significant increase of VCS pa-
rameters was observed in infection group, compared with non-infection group (P<C0. 05). The area under receiver operating char-
acteristic curve(AUC) of NE-Index was 0. 831, higher than other parameters. The diagnostic sensitivity and specificity of NE-In-
dex for bacterial infection were 68. 29% and 81. 93% in postoperative patients, when taking cut-off value of more than or equal
with 27. 12, and NE-Index was significantly correlated with the level of hs-CRP(»=0. 774, P=0. 000). Conclusion Secondum bac-
terial infection could cause significant changes of VCS parameters of NE-Index during stringent state, and NE-Index might be sig-
nificant increased patients during stringent state complicated by bacterial infection.
bacterial infection; C-reactive protein

Key words: VCS parameter; neutrophil;

FARAOI M E RGN = S A MRS 1 L2 RETERERG REMHEEFSRENMERN 23
W2 MRS T R MR AL =R GICRRER R E B 14 9 Bl AR 25~T73 &L T 4R
T2 X I PR B AS 1 48 7 % 3% RE I EL PR MR BART . R R4 %

ORI T A HE AR 4R AR RS WK A . H T B i TS 2
BVCS T &2 T A0 R e e i R e i R A A
M7 12 W S5 R 7T . B0 B 3 AT AR S I8 e R R R AR
J5 G AR i e PERL AN VCS S 805 1 8 C B
[ Chypersensitive C-reactive protein, hs-CRP) , £ i H: 75 1k #
L B 1A I RS IT SR AHKE .

1 #EMEFE

11—kl 2009 45 4 H & 2010 4F 11 H 783 BE AE BE 190
JUE T A B ELIT A i 19 24 HE AR i g o 2 0 L 9 2R 0 4
g g R L 7 3s BHIBRARE. 0 AR R ARFARE
TC YA R AL L 12 W AR AE 4K R AR B 2001 4F 1 1 2 AAG Y
CB= B R 18 Wibr e GRAT) )

L1 ARGEGEH RIGEIFTWMIZ NN EEREHE 21 4], 5
L1, 22 10 ], 4F 0 17~64 2 P H4RIR 41 %,

1.2 (X2 5iK7 22 [ Coulter LH750 4 & 3 il 40 i 43 #7 1X
o HG R i B 3R ) 5 B A1) VACUETTE (IR ] #5) B %8 2% I
B E M IR A BacT ALERT@ 3D B 95 A% R Fid £ 1Y 1f 5%
F%H s Phoenix100 H 3 4 b4 %5 % X ; Hitach 7600 4 7§ 8 A= 4k
G ATAS a0 el T 38 R A Rk A mT R AL

L3 e ERELSRMARES 2 RRERE R
#kim 2.0 mL B F AR A] R i B B A SR i O AR 4y
RS (e EDTA-K.) .2 h )3 EALSE L4752, 0 mL ## ik i
BT AR AR R B I E T A0 B I E B R e R . B AR
IR B A LR AT SR AT TR R IE AR R 4
UL R BT HAEEE

1.2.3 KB H Al & CWBO) | Hb L A i T 4y
(NEY6) o s 20 i - 29 R B ONEV) Je He SD 8 | rp bz 41 i
S R (NEC) S H SD A PR 48 Jif - 343016 26 (NES)



Bl EFRE 201254 AT BHEE 7Y

Int J Lab Med, April 2012, Vol. 33,No. 7

¢ 785 -

JeH SD {H L 5256 2 PR AR BUR B 28 45 R X hs-CRP K,
1.3 Gil2eab8 ki gnpe VCS 280 AR BU R LR 1 22
— B S R (NEV X NV—SD--NEQC) A fin Kk E MW F 125,

PR Qe R R SR T o B 1A R SR B R U B TE L OIR S
TR A5 TE I AR P R AN B TR A R R A B X
H. W3k 2,

FF A 504 R JiT SPSS 13,0 Ze i 5P HEAT 40 BT 16 465 437 19 $0 F1 2 PIEAEAHLETERRES L
VL) R o M Sr A 8] b R T AR A B 550 ¢ 46 3 5 P<< el B (0 T %)
0.05 2 5341 S5 S U H M S Wk e B R 2R s o
TAERHE (ROC) il % .
) & = 4 O A R T 19.0 4/21
2.1 BHEMPERRASR A E R RR B 2 gy REBREE 1 e
B AR EOR S BT A W 1. Wi e 5 56 A1 14.3 3/21
2.2 WHBREFARAGEL R WBC H NEXTEAR G WA i 9 8 B 1 9.5 2/21
) He e i TR e R A5 R AL R 2 R F B g - 2/21
(P>0.05), FILLIIhH AL AVML VCS BHECH AR SR E o e o
BRGH B L (P=>0.05); iR G5 2 KP4 8 2: RA %
L (P<0.05), BB R S b e P e v
*x2 rhE T S B VCS B8R hs-CRP &R L& (T+s)
ToIEYLIE R H (n=23) L2 (n=21)
i UNEEPN REF 2R YNEEPS REF 2R
WBC(X10%) 16.36+2.53 17.62+2.12 17.63+2. 83 18.09+2.29
NE% 84.43+2.92 84.99+3. 31 85.16+3. 14 86.3443.26
NEV({L) 146.8+5.26 147.414+4,72% 144.6048. 96 155.8246. 31
NV-SD 20.67+£2.73 22.28+2.94% 21.19+£2.87 26.51+£3.62
NEC 137.76=+4. 36 137.63+£4. 14% 137.10£3.92 134.3244.69
NEVXNV—SD--NEC 22.00+2.65 23.84+2.91% 22.36+3.27 30.97+5.75
NC-SD 6.7740. 64 6.95+0.83% 6.7140.55 7.4440.68
NES 142.9144. 27 142.3944. 46% 143.424+4. 49 146.7244. 45
NS-SD 11.81+1.78 12.50+1.77% 12.05+1.71 13.82+1.24
hs-CRP(mg/L) 53.13+15. 89 253.13+15. 89% 55.62+12.53 703.24-+103.07

* . P<0.05. GARJG P 2 KE5HR LEL,

m =0
."_J_’_'_

FUEME(x100%)
o 7l
—ﬂh\k ki

f NEV/(fL)
027 NV-SD
—— NEV xNV.SD=NEC
Reference Line
00 T T T T
on 02 04 06 08 10
FERHE(x100%)

1 iR R VCS SIS RS BRH ROC #h 4k

2.3 YRR VCS 2802 W RE L8 T F a) 12 18T 1 RE
BT #8878 . NEV X NV — SD =+ NEC #y flli £k T i £ >
0. 831, KT H AT A s e FHE R T 255 T 27, 12 i, AU
K] 68.29% FE MR 81. 9300 s B 4 (9 2 BT 1E 7 S B W]
AR 2 W PR A9 R T A T He A 2 8, R (U e 1

PR A0 AR A AL, R B T A SR 22 R WA 1,
2.4 HEERAI VCS 285 hs-CRP KM Mo EM
A #H , NEVX NV—SD-+NEC %5 hs-CRP /K 5 F 41
%R (r=0.774,P=0.000), VLI 2.

1000
900 | ¢ L,
800 . " * 00
= 700 VN
gsoo | =
%500 | R
P 400 .. ’:‘.
300 R
200 | e
100 R LY A ‘ ‘
20 20
0 10 \evxav-spiNec O 50
& 2 NEVXNV—SD-+NEC $# 5 hs-CRP 7k F
HEESTERE
3 3 it

F[E Coulter LH750 ML 4 1 {R F VCS HiAR X 1 441
M AT Z S8, o VAR BL C ARSI AL 54, S AR



. 786 -

EfrhnEF25 201244 A% 33454 78 Int] Lab Med, April 2012, Vol. 33,No. 7

FWOCHUSS v DU TSR A A 3 ROk 4 R i X 4T Ll g
RO AL 3 AN BB R, T 4 TR 400 Y 4 B R AE AT 47
G AT A3 5 T AR s AR . T E i FALERAE 20 s
BB T 8 192 /> [ 40 i, W0 v 4 A 0 1 400 i ) 45 T2

MLAAR T 45 g 81 300 38 & 26 107 30 B N ) B B A7 b ok
20 it 3 0 2% b s 200 B 3E A L VBTG BE o R B M e AN 8 2
KRBy vk 43 4% FF AR A ORL 40 M 19 22 5 4 FE R A Jif 4
2, i 5T rp AT B R B BUORE L 4 A1 Dohle /N {4 55 95 B 1 0
AR HR TR B L m B G, WBC 23 L DL
SRR G 2 R B0 L BOR G I KRR S ML AR AR I i
RS T 4k & 40 B8 R G . I B4 BT O R e AT A AL X2
Wi . AWF5E T WBC Al NE 6 78 A S5 1% Y 41 A1 TC e Y 21 () b, 2
P2 S TGETH 4B L (P<C0. 05) 5 1fif I PR b ok 47 4% 53 1 32 7 1K
A0 DA Y B IR s LR AR ELR DR B R R R B R
55 T LA E AT A PR S B 2 R ORI 92 50 5 12 W A b 2
TR X B0 W .

ABFFE At X i MR 20 i VCS S 807E 1% 51 & T Ry AR AL
HEAT A 0T 85 R R . F AR 5 Ik G 410 0k g E AR 41 2 B
WBC Hl NE Y% 3 2, o MR 41 i B8 K H /N — il T
WURL I 22 55— R B oA T RN VCS 807 I R ANl i
Y R T R IR W O B (P<C0.05), T UL 40 5 ek e 4 fff
L SCER AT et R AN M 2 & A T I S I AR AL L HH N Y TR
BEHEVCOSHUL W T X Pk A . ek g i 5% 4 2
BAEAR G O Ys 4F R P AL F] H A 22 R G 2 3 (P <
0.05) , 2 I Jy I 25 4 14 Jak e P B JG 5 i 13 B T T S KR
H % ROC gk 4r #7 H 2 N i £y 0. 831, B K T H A48 4%,
T30 TC 10 7 S5 s 7T 4 4 P 2 W R 1 L R 9 L T A H b 2
BT PR AR W T rp MR A0 A A B A8 AL A B 5 A5 e
FRMER,

hs-CRP 7K - fig 2 e 4 M 14 31 FELRN 3 2l 7y, ol B+ 1l
PR A AE AR 5 8 hs-CRP 7K - 15 MLk Py 48 1 i g B B AR 5607
AR H R hs-CRP 5 VCS S8 AT 1 VAT R M I BEAT AH O 43
B S5 R R, i VR 20 i 5% 4 2 80 hs-CRP KF- 2 I A %
KFR(r=0.774,P=0.000) , Ui B M b 40 ML VCS S50 4 &
A 5 LA P e S AR R G Y 2 R LA P 4 AR
B AR AR

B2 VCS ZHUE Iy — Fi i A0 19 20 B JE 25 7 18 4 - RE HE
S D T 2% ol f 5 R AR TP TR S AR AL A B Tl R R R
B2 W AR S L R R L T VS SR
fEhR .

£ % 3Lk

C1] A&7 L. i RAS 3 FE A M. Jbm0 e AR T A i Bk, 2003 :36-49.

(2] ZfRAE VPR . 7. 4 B 3 W80 T 4308 2 507E 4N T 1 Ik g 8
I T 9 72 Al B A 17 T LD D B A 38 B~ 2% 3K, 2010, 31(1) £ 90~
92.

[3] Chaves F,Tierno B, Xu D. Neutrophil volume distribution width:a
new automated hematologic parameter for acute infection[ ] ].
Arch Pathol Lab Med,2006,130(3) :378-380.

[4] Briggs C,Costa A,Freeman L,et al. Development of an automated
malaria discriminant factor using VCS technology[J]. Am J Clin
Pathol,2006,126(5) :691-698.

[5] Silva M, Fourcade C, Fartoukh C, et al. Lymphocyte volume and
conductivity indices of the haematology analyser Coulter GEN in
lymphoproliferative disorders and viral diseases [ J]. Clin Lab
Haematol,2006,28(1) :1-8.

[6] Marionneaux S, Monsalve B, Plante N, et al. The application of
Beckman Coulter VCS technology at a major cancer center, with
emphasis on the detection of circulating immature plasma cells in
plasma cell leukemial J]. Lab Hematol,2006,12(4):210-216.

L7 A NRSEFNE T A #. B e e 2 Wibn i GRA7T) [T . i fe s 4
Z474,2001,81(5) :314-320.

[8] Chaves F,Tierno B, Xu D. Quantitative determination of neutro-
phil VCS parameters by the Coulter automated hematology analy-
zer:new and reliable indicators for acute bacterial infection[ ] ].
Am ] Clin Pathol,2005,124(3) :440-444.

(9] #iEm]. BRI HH AR SHRAEMEEBIM] I8 LR
b 1% B L 20045274275,

(10T XU UL, B Hadk . 48 647, 45 B CRPIL-6 & PCT X7 A4 JL I
BEAE 2 W09 8 LT, B B A 38 B 4 g 75, 2010, 31(3) : 212-
213.

s H 3 :2012-01-14)

(B8R 783 D)

[JJ.J Med Microbiol,1999,48(4) ; 335-340.

(5] Rz, F&=. f FH. 2GRS REMEIM]. 3 K. 5 At
ARG R A - 2006 . 74-82.

[6] Murray PR,Baron EJ,Jorgensen JH,et al. Manual of clinical mi-
crobiology[ M]. Washington, DC: American Society for Microbiol-
ogy Press,2003.

L7] BRARE V52 ¥, I 2, 45 I IR 43 8 B IR AT 1 %0 5 T B0 1 25 9
1 SRR A LD . W PR A 3 4% A5, 2011,29(3) . 191-192.

[8] Graevenitz A, Frommelt L, Piinter-Streit V, et al. Diversity of
coryneforms found in infections following prosthetic joint inser-
tion and open fractures[ J]. Infection,1998,26(1) ;36-38.

[9] Brandenburg AH, Belkum A, Pelt C, et al. Patient-to-patient

spread of a single strain of corynebacterium striatum causing in-
fections in a surgical intensive care unit[ J]. Clin Microbiol,1996,
34(9):2089-2094.

L10] BRAREL Vo mi #5 B4R « B 032, V5 0 - 55 S0 BIRAT 1 7 I
PRARA o 14 43 Ay Bt 25 PE 8 2 [T ], v A B e Jak e 2 Ak 7L 2010,
20(2):285-287.

C1L] PGB 52 SCU 5l . 45 B4R T R TE IR G 3 DU IR R 5 G~
FE B 25 P 43 BT LT . I BRR 98 BE 2 44 75, 2011, 32(6) :696-697.

(2] T Sy . i s el A A 36 12 00l -5 1 R 12 i g A 28 sl L0 0. 1) s
K EEA 24 ,2011,32(10) :1138-1139.

e fi B 37 :2012-01-30)





