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PN BHE B B 17112 47 48 +5 1F 1L % 3% A7 (maintenance hemodialysis. MHD) i £8 {81 5 4 AH 3¢ 14 J# 42 (catheter-related
bloodstream infection, CRBSD % K ] % J% (end stage renal disease, ESRD) 3 107 il M WF 3 X %, #ECHAE &
A8 PN AY I H B B [ 45 2 5 ¥R ORE, LI 40 M (white blood cell, WBC) J [ 45 25 J5t o 2 2%, 31 A Ift. 40 i 1L 45
(hematocrit, HCT) . 3F 34 21 4 i /& F1 (mean corpuscular volume, MCV) ., 3 3 Ifil 21 ¥ A & & (mean corpsular
hemoglobin, MCH) | 3 2 Ifil £1. % 1 #¢ J& (mean corpuscular hemoglobin concentration, MCHC) éTéHﬂH@/}ﬁ: P FE (red
cell distribution width, RDW) . Ifil. /N 43755 % & (platelet distribute width, PDW) | Ifil. /M JE 2 (plateleterit, PCT) | Ifil
IR R B (mean platelet volume, MPV) (K IfiL /MR L il (platelet-larger cell ratio. P-LCR %) LA K A7 4= 2 ¥ b
7 40 i 45 F {8/ 36k B 48 45 X5 {8 (neutrophil/lymphocyte ratio, NLR) | Ifil. /N /i B 48 Bl EE {E ( platelet/lymphocyte
ratio, PLR) B4 41 M1 / bk E2 41 g 1 {8 (monocytes/lymphocyte ratio, MLR) % CRBSI %& 4E () 7 U 4 {8 . 45 & #H Xt
T4k CRBSI 41 ,CRBSI 41 )y WBC . F# 45 % J5 B i & T 3F CRBSI 41 (P<C0.05),CRBSI 41 7% RDW.PCT.P-LCRY% .
NLR.PLR.PDW | & F+ 75 (P<C0. 05) , i £ MCV W] & B AR (P<<0. 05) ; WBC ., B 45 2 Jii \RDW ,PDW ,P-LCR
NLR % 4 CRBSI A — & B9 W 4 15 (P <<0. 05) s NLR™>6.78 B, Fi il & 4 CRBSI WU Jy 43.32% 4 F 8
86.72% s P-LCR>43.67 % I} , Wil % 2 CRBSI Y8R BE N 70.04 % .45 5 BN 66.72% , PDW B i 8.84 fL I, Tl
%4 CRBSI WYUK K 56.73 % 4% 57 K 90.03 % . RDW>>58.23 B}, Tl il %& 4= CRBSI Wy UK B2 9 73.45 % 4% 5 )i
M 66.78 % s NLR,P-LCR.PDW .RDW s Z /DA 2 ANH8 5 % 7 59 % b7 {8 1 % % 2 CRBST By #ii AUC 4 0.829, fif
TR 76,670 R E R 73.33% (P=0.001), £it @45 RDW.PDW,P-LCR Dl & NLR 7 N ) 4 42 5ot
CRBSI () % 4= B A — E B AN . 24 NLR>6.78, P-LCR>43.67,PDW >8.84 {L,RDW>58.23 L i}, £ LI I 4
T i 3 20 2 IR X CRBST B AT %8 25 A4 500 A 1
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Predictive value of blood routine parameters for catheter-related
bloodstream infection in patients undergoing hemodialysis
XU Liang, XU Yan, HU Shu-yang, GUO Meng-nan”
(Department of Renal Endocrinology s the 904 Hospital of Joint Logistic Support Force of the PLA
Jiangsu Province, Wuxi 214000, China)

[Abstract] Objective To explore the predictive value of blood routine parameters for
catheter-related bloodstream infection in patients undergoing hemodialysis. Methods A total of
107 patients with end-stage renal disease (ESRD) who underwent maintenance hemodialysis
(MHD) and suspected catheter-related bloodstream infection (CRBSI) in the wards and

outpatients in Department of Nephrology of our hospital were retrospectively selected as subjects.
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The blood routine and procalcitonin data were obtained within 48 h of fever. The white blood cells
(WBC) and procalcitonin were used as reference. The predictive value of hematocrit (HCT),
( MCV ), ( MCH ),
corpsularhemoglobin concentration (MCHC) , red blood cell distribution width (RDW), platelet

mean corpuscular  volume mean corpsularhemoglobin mean
distribution width (PDW), plateletcrit (PCT), mean platelet volume (MPV), platelet-larger cell
ratio ( P-LCR), and derived parameters neutrophil/lymphocyte value (NLR), platelet/
lymphocyte ratio (PLR), and monocyte/lymphocyte ratio (MLR) for occurrence of CRBSI was
evaluated. Results Compared with non-CRBSI group, WBC and procalcitonin in CRBSI group
were significantly higher than those in non-CRBSI group (P<C0.05). RDW, PCT, P-LCR %,
NLR, PLR and PDW in CRBSI group were significantly increased (P <C0.05), while MCV was
significantly decreased (P<0.05). WBC, procalcitonin, RDW, PDW, P-LCR and NLR had
certain predictive value for the occurrence of CRBSI (P<C0.05). When NLR was™> 6.78, the
sensitivity and specificity of CRBSI prediction were 43.32% and 86.72% respectively, and when
P-LCR was > 43.67%, the sensitivity and specificity of CRBSI prediction were 70.04% and
66.72% respetively. When PDW was > 8. 84 fL, the sensitivity and specificity of CRBSI
prediction were 56.73% and 90.03 % respectively, and when RDW was >>58.23, the sensitivity
and specificity of CRBSI prediction were 73.45% and 66.78% respectively. When at least two of
the NLR, P-LCR, PDW and RDW exceeded the corresponding truncation value, the AUC for
predicting the occurrence of CRBSI was 0.829, the sensitivity was 76.67 %, and the specificity
was 73.33% (P =0.001). Conclusion Four parameters, including RDW, PDW, P-LCR and
NLR, have certain predictive value for the occurrence of CRBSI. In terms of NLR > 6. 78,

P-LCR>43.67, PDW>8.84 fl., RDW>58.23 fL., at least two of the above four parameters have
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high predictive value for CRBSI.
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Table 1 Comparison of general conditions between two groups

P 3 CEEO AF B VEIRFE'E G W 8k )
4 51 R BMI(z £35) ; ] ]
Bk Lok (z*5.%) B Y %, %) I Yo
JF CRBSI #H 71 43 28 56.38+£5.28 22.34+1.22 31(43.66) 19(26.76) 14(19.72)
CRBSI 4 36 22 14 55.74+5.37 22.56+£1.30 15(41.67) 11(30.56) 8(22.22)
X%/t {H 0.003 0.296 0.304 0.039 0.171 0.092
P i 0.956 0.773 0.675 0.844 0.680 0.762
a1 % HoAth g TR A N FRIK B BUET R Rk e ok A
L) L) CBEC o) %, 7o) (Bl %0 L)
9 CRBSI 41 71 7(9.86) 12(16.90) 59(83.10) 48(67.61) 17(23.94) 6(8.45)
CRBSI 4 36 2(5.56) 5(13.89) 31(86.11) 25(69.44) 8(22.22) 3(8.33)
X2/t e 0.574 0.162 0.162 0.037 0.040 0.004
P 14 0.449 0.687 0.687 0.847 0.842 0.95
12 Wi fEPE T MHD 5 MHD J5 48 h [ B L 3 40 L (white blood cell, WBC) & [ 45 2 5t
HELE (38 “CHR, Bl E X Al %€ CRBSI 4, (B =22

T2 h X FEAT LA AR 5 mL Rk
26 A6 28 e A 36 Bk 2 A7 I R L S R e B it Ky
I RS E , Horb il w RS U SR FH 42 8 3 i 4 BT A
(XE-4000i. H A& SYSMEX) . PCT 1 5% il 1 fk. 2 %
S S B (Roche EAT1 B+ % ) | 1M 3% 3% 5% H
1M7L CALERT 3D 240 32 E Mg J2 5) #1755 9%
e 7% 8 e R 1T 604 9 % € X (VITEK2-
compact60 ¥ [E#J& 5 X IR 17 28 % .

1.3 WEHRAR B B — 20 Y I 2 HUiR
PR A S 3 3t P o PRI O A AT 5 S0 % B WL 2 8 43 iy
BB M OB S B 1 40 i L 4 Chematocrit,
HCT) ., F ¥ 2 41 Md /&£ B! ( mean corpuscular
volume, MCV) SF-Y [fiL 21 8 1 & & (mean corpsular
hemoglobin, MCH) . 3 4 Ifil 41 25 H ¥ E (mean
corpuscular hemoglobin concentration, MCHC) | £I.
A0 ffL 43 A0 56 ¥ (red cell distribution width, RDW) |
It /N 43 A B (platelet distribute width, PDW) |
1L /AR AR Cplateleterit, PCT) | i 7N # 3 2 {4 1
(mean platelet volume, MPV ). X Ifi. /> ¥z k. 4]
(platelet-larger cell ratio, P-LCR %) VA e fiT A 2484 .
AT 2 B A X (B /9 B 4 B 48 X5 {E (neutrophil/
lymphocyte ratio, NLR) . Ifil /)N #z /K B 40 Jg e {8
(platelet/lymphocyte ratio, PLR) . B 4% #l i / ik 2
20 g kb {H ( monocytes/lymphocyte ratio, MLR),

1.4 St )k B SPSS 22.0 4i it 8 4 ab ¥
5 . Medcale 20.0 BT 5088 g8 3t S EE 23
TH o GORER ML FEAS ¢ K36 s THECRORER T X A
5 s K H %k & T AFE 28 (receiver operator curve,
ROC) T4l Z B0 45 3 09 00 18, IR M 21
M (area under curve, AUC),ROC i £k X%} 1 % A
Z %, P<<0.05 AESAGZITFEX.

2 % ES

2.1 2 A& MHE S B RS R EX b R R
HR I FE AR, Bk 107 6] L 3k CRBSI
B & 36 il (33.64%), 4F CRBSI # & 71 {4
(66.36%) , CRBSI £H 35 5 45 5 hy. 95 22 JH R 22
1]« 4 BB 4 BRIA 12 ] (33.33%0) 3R B2 7 4 BR 1A
5 1(13.89 %) ZEHERT 2 4] (5.56 V0 %% Il 7 %5 Bk
P BC2.78%0) LT B A AT IR 191 (2.78 %6 IR [G A
EEREE 101 (2.78%0) s 2 BAME T 12 # . KR A
PS5 B1(13.89 %) A AR R B L TR 4 91 (11.11 %) L AF
SASE AT 2 B (5.56%) . B 1A I A w1 B
(2.78%0) s E T 2 1 (5.56 %), 4 M 3 - 18 S BR A
AT AE CRBSI 41, CRBSI 41 i) WBC ., F&45 % 5 1
LB T AE CRBSI 4. CRBSI 4 78 RDW, PCT, P-
LCR% .NLR,PLR.PDW M & 7. 1fi /£ MCV
B REAIR, 22 5 3 gt 23 3 (P <<0. 05) . L3k 2,

R2 2HNENSBRBEFSRELER

Table 2 Comparison of blood routine parameters and procalcitonin between two groups

(x*£s)
) WBC Fe 55 2% I HCT MCV MCH MCHC RDW
gl 1%
(X10°/L) (pg/L) (L/1) (IL) (pg) (g/L) (IL)
3k CRBSI 41 71 8.4542.34 0.1040.05 0.4840.05 94.34+£6.24  30.32+1.38  321.904:12.38  44.2846.27
CRBSI 41 36 15.32+£3.04 0.76-£0.32 0.4740.04 87.39%4.04  30.21+1.27  322.04%11.37 52.07+4.34
¢t {8 14.095 13.424 0.102 5.934 0.495 0.805 7.324
P <£0.001 <£0.001 0.895 0.003 0.632 0.211 <20.001
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*x2 (&)
28 %) 151 %k PDW (L) PCT(%) MPV (L) P-LCR(%) NLR PLR MLR
4 CRBSI 71 16.93+0.39 0.1840.05 9.8440.59 26.4743.42 1.740.66  127.43443.23  0.37+0.10
CRBSI 41 36 23.3040.58 0.2340.03 10.68+0.64 31.9444.78 8.9344.34  249.34+138.24 0.3240.11
¢t {8 4.953 5.003 0.348 9.220 17.423 18.940 0.114
P 0.016 0.013 0.750 <<0.001 <<0.001 <<0.001 0.847

2.2 T CRBSI WIILH LS Gk N R 2 KR
ST bR R L A CRBSI A A 2 (14 I8 #L
SHRAFAE—E WAL, i — 20X Bk R 3R GA A7 &k CRBSI # fa i I 2, xf & £ CRBST B A7 —
12 W R T Z R0 Ck 4 CRBSI=1, & SE B I (P <<0. 05) , IL5E 3,

# 3 ETCRBSIKMEMSH B EZRK Logistic B V345 #7

Table 3 Logistic regression analysis of risk factors of blood routine parameters based on CRBSI

K CRBSI=0, Higx A48 5 #E S MR 5, 45
R, WBC. [&4EZ 5l RDW.PDW .P-LCR &% NLR

R DEEEX BRI Wald %2 {& P14 OR 1§ 95%CI
WBC 1.079 0.239 20.382 <£0.001 2.943 1.038~9.842
R 45 2% i 0.599 0.177 11.453 <0.001 1.821 1.284~5.284
RDW 0.842 0.369 5.207 0.017 2.321 1.029~5.842
PDW 1.049 0.374 7.867 0.019 2.854 0.374~0.908
P-LCR 0.822 0.335 14.218 <£0.001 2.275 1.033~7.746
NLR 0.792 0.218 13.199 <<0.001 2.207 1.023~6.947
PLR 0.241 0.175 1.897 0.321 1.273 0.832~3.835

2.3 IEHMSH0 &4 CRBSI B ROC 70 #r CRBSI ¥ #J& BE R 43.32% ., 5 F #F S 86.72% ,

— o bR AT T R A I E R S BN kA
CRBSI 1y ROC, I Lk WBC K [ 45 & J5 = % Xf
Fb L 45 5 R L B WBC MIXFF NLR 1 AUC Xt H A7
TEH] R 2 %A (Z =2.283, P =0.022) , 4% Ifil. # L 48
PR 2 IS 2F 3 L (P >>0.05) , AN [a] IfiL % FE
ZH ROC W 1 Frzs , NLR>>6.78 I}, Fil il % 4

P-LCR>43.67 % B, Tl I & £ CRBSI f) 80Uk B
70.04 % i F N 66.72% , PDW # it 8.84 fL i},
T % A= CRBSI WY 8B FE ly 56.73 %, ¢ 5 FE Ry
90.03% ,RDW>58.23 i, il & 4= CRBSI ) i &k
BER 73.45% RFRLEE T 66.78%0, L3R 4,

%4 FEMEMSHE ROC 1 X4

Table 4 ROC related indexes of different blood routine parameters

i H AUC 95%CI P RN TR (V) FEREOD AR EL )
NLR 0.653 0.519~0.772 0.033 =>6.78 43.32 86.72 30.04
P-LCR 0.745 0.616~0.849 <0.001 >43.67% 70.04 66.72 36.76
PDW 0.789 0.665~0.884 <20.001 >8.84 {L 56.73 90.03 46.76
RDW 0.716 0.585~0.825 0.001 >58.23 {L 73.45 66.78 40.13
[ 45 2% )it 0.707 0.569~0.812 0.005 >0.75 pg/L 83.42 56.74 40.16
WBC 0.858 0.743~0.935 <0.001 >14.79X10°/L  63.34 97.42 60.85

1 I
0.0 0.2 0.4

1
0.6 0.8 1.0

I-Hp5 B
B 1 AREIMEMNSHE ROC LK
Figure 1 ROC comparison of different blood routine
parameters

2.4 FEFIMEMSE N MHD £ % &4 CRBSI T

MR R S, L Z W& Logistic [ 15 43 #r &
ROC 43 #1 #5717 A 1] i 8 B 2 55000 15000 1 B K
OR fi . #— M # L NLR,P-LCR.PDW ,RDW %t
fill i) CRBSI Wi A5 7, B3t NLR #fid 6.78 A
M 2(OR ) , P-LCR 3t 43.67 By i W4
2, A HE BT A B E AR R 4 R bR B AR
Gy Z M ORAEAS 4> Z FD . B J5 LA & B CRBSI b 45
B LV S BE OB A g T BE AU, Hosmer-
Lemeshow A& L EER B {5 P =0. 674, R W L5 JiE
RAf, 9 #47 ROC 43 Hr. 85 R BIR . A 8368 T H
0. 50, % J& %% Wi {8 (cut-off {) =4, Bl X4 NLR, P-
LCR.PDW . RDW 1 2 /45 2 4~ i X 17 A 75 147 1L
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i, %} & A CRBSI B #ii AUC A 0.829 ., SR E Ky
76.67% A HE R 73.33% (P =0.001), WA 2,

1.0
0.8
0.6 |
i
#
B 0.4
0.2 AUC=0. 829
P<0.001
| | 1

1
0.0 0.20 0.4 0.6 0.8 10
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2 EF NLR.P-LCR.PDW.RDW K CRBSI i il 4% & 9 #3
#

Figure 2
NLR, P-LCR, PDW and RDW

Construction of CRBSI prediction model based on

3 i it

ESRD 35 B Tk 1 (19 35 3 J0 ik 3 i 5 E HE
AR RE R IR AR P i AR A G T RS i
AT BEAFTE 19 45 Bl S0ER g% R 3R, G R ik & 48 A 5 3l
HNEAJCRTTT B % WE & L 25 5 W A 2 A n i i S A
Bz BB P %, #15 ESRD B ¥ 7£ MHD Hf
JE 755 B TE M, 1 B CRBSI 95 J5L B 7 IfiL
TRAE ER o n] DL 38 S 3R G 1l O K e R &
ik 2 B B SR BB e P £ Ak B i L 5B 3 T A
V) P9 2 A B M AR T T | 2 B D) R b A
5 1 R — R B Bk R R
I B & AT RE AE AE B9 CRBST KU % MHD H 2 1ii
R E BRI IR . A I 5% R ) 7
P CRBSI 9 4 b . (H X+ CRBSI #5112 Wi 77 78
— 7 Y JR B i A A R — b B kR DA S
SAEbR O AR EE RS AR, A5G WBC, H PR b 4
e LU 91 bk E2 200 B L 451 45 5 48 bR T L A 1 S g
BLARFEAE 1 45 Tl BR e L BE A B98P IR, IR B rp 1
— SR BAE AR, W RDW , PDW 451 7% 7 52 1) )¢ 1
AN 11 RO A | NS T2 1 AN s v
TG R (A2 20 T 2 TS Ko By Ak,
T2 5 I AR I R M X R E S R R B
A5 Ak AT BE B RE SN B SE AL AR e BUIR

I /N A 2 i R IR e AN ) 4 L e A LR
B T SR TR AL 1 240 B A 2 R A AR R A B 2 1Y
20 6, AR R R A ML /N B TT R L 4 k6T O DB )
WAL B, [R) B 5 il Y 8 H At B 43 R 45 AR T AR
FA™ . WRIE S0, 7 S A8 Wt o BsF /0N AR 76k B
LA PN B 5 DT 2 I 785 PN B2 4 030 e i /N Al )
INFIHAE 0 22 % e JIT 3 g %) A1 A1) 81 bt i 94 o

8 I/ IS MR B3 9/ o A A 2 2 TA A X I /N Al
WD P fB B ) BE A2 BB A A, RE
TR R A g 7 T AR R R R MR R A
FECEBER A 00 5N BR MR B T e . H
TCE 2 7E SR e L Bl ™ B e B AE A o s Al T
FE B 7 A= 11 3 25 7 A 24 A7 A6 A W) A2 B i B AR, PDW
A DL RN I/ 2 FROR /N 1Y) B O B . PDW K,
P& ML/ B R /INAS 8 AR 22 S B8 B KL TRLIGAE
A ARG B PDW i, R E 2 RO YIRS T
B AE 7E 19 I /N B 2% A7, B ok P-LCR 1 L 1] Tt
BT RS HEGE T T78 ) i i E AR
H N S & B TP AR N R E Y PDW ., P-
LCR B F MK T 1T-H#, H APACHE Il 114+ 5
PDW .P-LCR 2 B IEM KK R, 1 RDW N2
SN 21240 i f) A FR AR S R B BE A 2 T R B0 i
PRI A 25 531 30 4 R I AF 9 e BRAE SRR S RAEIRASTT
AETE 22 i 5 SR U HH O 19 200 Jf DR 12 90 741 20 400 i ) e
B, 18 A B A ) R AT 40 i T E A A R i, R
RDW £ B i T e — 8 B BE b OB T ALK 1 &
FEARAS . NLR W R T AL 40 5 S e IR A 1)
FHXT DG 2R B G U0 ) G 28 )G O T & 22 85004 ot i 7
B 2 W A NLR Fhi . NLR X5 58 % 1
A {E B B 08 F WBC K C W & H (C-reactive
protein, CRP) , & #] NLR Xf WBC A F & P il 35 &
P AT R SO (T TR A F S b 0 2R R
PDW.,RDW, P-LCR & NLR ) & # 7 &, I xt
MHD f#35 & 4= CRBST B R 4 1 # U 4 {H (P <<
0.05,JF LAt 4 4845 #9 & 7 CRBSI Ay i I A
RICET SRS ) Y 2 0 6F CRBST B 10 4y 1 77 76
22 5, 2% BB [W] 9 48 b5 F A S 7E & 4= CRBSI B}
By Tt e AR A R R 7R B IR 4 A48
b RAEFE 2 A B T = i GRE i — 5 BIED , X & B
CRBSI H A — & 1 Uil v {6 (AUC = 0. 829, P<<
0.001),

7 % = At iy R0 U B S R0, 5 A A e B i
i 1 W58 AN ] A 55 0T R 48 8 HCT . MCH.,
MCV . MCHC Z£%§ CRBSI A4 i il 47 i , 1% 7 fig & A
K AT T % 2210 & MHD i J5 & A0 B, B
JEoR KA W 0 e 75 I A B8 O v R . [ A
MHD & # AR N KI5 R A TE, A A Bl
AEAEAS [ RE JEE (10 B 2 I 1 1 4 o) 5 155 o,
TE— B R FE b3 A 5 T UL 4¢ 3] 1 235 R 5 At 1l
TG 2 5

ZE L RT R A B 5 38 i m B 43 B MHD 8
&A= CRBSI B 0f 8 #L R 27 S 80, Bos 146
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RDW .PDW . P-LCR A & NLR N1 4 S50
CRBSI 1y & A B AT — % Tl 4 {8, >4 NLR>6.78,
P-LCR>43.67, PDW >>8.84 {L, RDW >>58.23 {L
i 6 DL B 4 3 Y 2 A B I CRBST H A #4
1 FE0INAA(, [R)E AR Bt R B A B AR PR R AL
R BRI RE 2 0 A 5T 0 25 18 1 R — R
SO A 5 I SR 5 R 30— IR S
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