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Early diagnostic value of procalcitonin, high-sensitivity C-reactive protein

and interleukin-6 in catheter-related bloodstream infection

ZHANG Xin-jiang', YANG Dong? ( 1 Xinjiang Bortala Mongolia Autonomous Prefecture
Hospital » Bole 833400, China; 2 Union Hospital, Tongji Medical College , Huazhong Univer-
sity of Science and Technology, Wuhan 430020 ,China)

[Abstract] Objective To study the early diagnostic value of procalcitonin(PCT), high-sensitivity C-reactive pro-
tein(hs-CRP) and interleukin-6(11.-6) in catheter-related bloodstream infection (CRBSI) in patients in intensive care
unit(ICU). Methods 78 ICU patients with suspected CRBSI between April 2013 and April 2015 were selected,
blood specimens of patients on the first day of admission and being suspected CRBSI were taken, blood and venous
catheter tips were performed culture, patients were divided into CRBSI group and non-CRBSI group according to
culture results of blood and venous catheter tips, diagnostic values of PCT, hs-CRP, and IL.-6 were compared.
Results 28 patients were diagnosed CRBSI. On the day of being suspected with CRBSI, levels of PCT, hs-CRP,
11.-6, and white blood cell (WBC) in CRBSI group were significantly higher than non-CRBSI group respectively
([3.35+1.52]ug/L vs [1.22%0. 44]pg/L; [32.90 + 11. 10]mg/L vs [23.50 + 6. 00 Jmg/L; [423.20 = 171. 70]
ng/L vs [257.90 £81. 40 ng/L; [12.70£2.70] X 10 /L vs [11.20 % 1.90] % 10° /L.], P<C0. 05 ). The receiver op-
erating characteristic curve(ROC) analysis showed that area under the curve (AUC) and 95% CI of PCT, hs-CRP,
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1L-6, and WBC were 0. 92(0. 85,0.99),0. 75(0. 62, 0.88),0.80(0. 67, 0.92), and 0. 64(0. 50, 0. 72) respectively;

sensitivity were 0. 82,0. 64,0. 71, and 0. 46 respectively; specificity were 0. 92,0. 94, 0. 92,and 0. 88 respectively.

Conclusion PCT and 1L.-6 have high effectiveness for early diagnosis of CRBSI in ICU patients, and have certain

predictive value for early diagnosis of CRBSI.
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Table 1  Comparison of basic characteristics between two

groups of patients when admitted to ICU

CRBSI 44 i CRBSI 41

AT B (n=28) (n=50) [/Xz P
R 56.30£10.30 54.90£7.90 0.67 0.50
PN CB /2o 13/15 23/27 1.33 0.97
SE Rl e 2 A

[EZE 3 7 4.01 0.95
IR0 7 9 0.54 0. 46
LR ESN 6 13 0.20 0.65
WIRAETH R G 1 4 0.08 0.78
HIL RS 5 6 0.14 0.71
SAEFFAR 5 8 0.11 0.92
HoAt 1 3 4.71 0.95
APACHEI 43  21.69+8.47  20.45+9.12 0.59 0.56
WBC( X 10°/L) 11.80£4.30 12.40+3.90 0.63 0.53
PCT(pg/L) 0.15%0.04 0.16£0.05 0.91 0.37
hs-CRP(mg/L) 14. 60 =5, 80 16.10+6.60 1.00 0.32

IL-6(ng/L) 163.90 £47.20 154.10+51.60 0.83 0. 41

2.2 mamEHmxAiigss 42 CRBSI 4 H,
CRBSI 4 g #% ) PCT.hs-CRP.1L-6 1 WBC # &
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Table 2 Comparison of PCT, hs-CRP, and IL.-6 between two
groups of patients when suspected CRBSI

EEERaY CRBSI 41 I CRBST 4 t P
WBC(X10”/L) 12.70£2.70 11.20£1.90  2.87 0. 005
PCT(pg/1) 3.35+1.52 1.22+0.44  9.28 <C0.001
hs-CRP(mg/L) 32.90+11.10  23.50£6.00  4.87 <C0.001

IL-6(ng/L) 423.20£171.70 257.90%+81.40 5.77 <C0.001
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Table 3  Diagnostic efficiency of PCT, hs-CRP, and IL-6
for CRBSI
8 h5 AUC95% CD Befkllis RHE F5RE
WBC(X10%/L) 0.64(0.50,0.72) 13.35 0. 46 0. 88
PCT(/Lg/L) 0.92(0.85,0.99) 1.90 0.82 0.92
hs-CRP(mg/L) 0.7500.62,0. 88) 32.50 0. 64 0.94
1L-6(ng/L) 0.80(0.67,0.92) 344,50 0.71 0.92
ROC Hh4k
1.0
— PCT
— HsCRP
08 IL-6
— WBC
0.6 2 A 2L
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1= 5

1 PCT.hs-CRP.IL-6 X} 2l CRBSI i) ROC i £k
Figure 1 ROC of PCT, hs-CRP, and IL-6 for diagnosis of
CRBSI

3 itig

ICU @& W EATOFIKSE N TN, 2
Wifigyr. T ICU B ZHGAE, RENT
V%EEE%@%OHPI¢¢k% A I S

WA S5l CRBSL, X & /=4 ™ B AR
WMQUW$£%%ﬁ§ﬂ$ﬁﬁ%ﬁﬁﬁm
Bl R 12 CRBSI 1) 43 b 1 2 1 45 5 48 2 i F 1M
A 2E R FR L TR 2 RS SR AR RE I B )
2 HAB R 2R B9 52 A e de 4k S it i) CRBST 12

55N K . PCT . IL-6 F1 hs-CRP X 21 B Jk Je P
P 2 W 2 A E SR 4R 5 8 S T PCT 2 55
PG A AR FRD T A FH I PCT 5 1L
6 WM FAE M RAEFEH™ . sha& W PCT K
P19 A8 A0 AT AT R0V Al IR e M A B R 1 S
F7E" & B, PCT 2 Wi /I L IMe 25 5 1) S0 A 4 5
PR T A 2 PR T8 AR R 20 TR e F R 1 R R
PEFLZE >95%, hs-CRP 2y 2P0 52 0 & [ - Hy P
G G B 38 AR O IS B SRR T S
BTt . hs-CRP R R m. AF5E LB, sh &
hs-CRP 7E 57 £E L% e R 952 95 Hh iy 1 000 7/ 7 2080 WL ¢
$Eﬁi%%Xhﬂxpm@ﬁﬁﬂ%%ﬁﬁﬁ?

i C R [ (CRP) L 788 A LG 1) 7 312 Wy
ﬁﬁﬁﬁ%ﬁ%ﬁcﬁﬂﬁﬁﬂxvnm{m\
IL-6 1 WBC 7£ CRBSI fit 7 1 34 H 800 W 7t vy, 2L
H PCT . hs-CRP.IL-6 [ #1i2 Iy CRBSI [ K5 55 5%
Re, AUC B ik 2l s @8 o 0. 75, H o PCT By
AUC ik 0. 92, HA W 0y R B0 F ks 5 B 4y 0l 2
0. 82F1 0. 92, & /R A B 5 WK J 8 RE . iX 5 1 7
I . PCT 7R MR P A9 2 A K, ml ik
25~30 h kWA A RIFm etk H S TR,
M3E PCT 7E 4 B UL )G 2~ 3 hIFia T . Houk i
5L (TR SR AR OGN 5 2R K EM
1l 700 P 5 i X3 A R Y AR AR RS LA X )
B G P BORS 7  FR 5 R AR B
H N PCT A6 % 8% e 11 4 1112 W7 B 390 )5 4] Dy L
HEENIRFIER",

Zi b T ik, #8 ICU & & CRBSI & W o,
PCT . IL-6 4 B4 % i W K B % Be » JU 2 PCT £
iwﬁﬁﬁw%umﬁaﬁmﬁmwﬁm%°m$

WFIR 2% 11 B 282505 1% BT B A 0 5% O R X ff 12
CRBSI &3 b ik 45 b5 i 1 mﬁum%ﬁﬁ>$ﬂ
AR B X s e U o) T R R 2R AT R O X R
s L 58 35 AR SE W T 14 T 1]

(& % xx k]

(1] T, @mE, Em"?,%i. R 24P B B ICU B g g i W
MLT1. e iy 2,22(7) :1344 — 1346.

(2] BB H%, %. ICU & I Ja e 4 OC A 3 98 4% 43 7 BF 52
L], WA BE R R e 2 2R 35, 2012,22(22) : 5001 = 5002,

(3] B, §H. wzf:x,# Fip 45 22 JEUAT A 36 — 6 AR IR E
97 JELAAR IS W e A I0E A5 R A EL LD ). vl e 5 8 AN PR 0 4 2 2%
5.2014,28(5):380 — 382.

(F#% 610 1)



+ 610 -

v Y P I 4 AR 2015 4E 9 A58 14 %5 9 ] Chin ] Infect Control Vol 14 No 9 Sep 2015

3 itig

S T~ TV 2 TR YD 11 ph T I8 I 14 95 e L
P 5% T A HE FE L AR 2 1 4 K B 1
W A 1 4 2 90 0% 0 PSRV B 5 2 11 e TR
PR, I T~ TV TR ) 1 &
B0 BRI R V) R R 209 R
B AR SMR B AR e T A, HEE AR 2~3 dL ik
A 38.5°C LB F E L ) O R R, B AR e
FBI T AR 3901 11 T4 10 26 4 9097 00 11 g AR o 7
TR BV 1 R R AR B R
AT 01388 0 0 11~ 1V 2 T AR 0 11 B 4 AR 4 8
F . T AR VD 1R S 3, Y 1 2 T B AT K
BEL 11 2 5 14 95 9035 2 0 1100 A5 297 0k 1 60 o 0
Ktk B B S DU 0 L TR IR B 40 T T
AR I 1] £ BN 1) 5 T 0 1 e « L) 11 P
W] A

{4 P D 182 T A4 i AR o 200 2 AR LA (D)
) T I L 4 8 R T 15 e b 1 B0 5 e
R ) L 5 45 8 5 38 J% 20 A W 3
Vi R B 92 T 5 ISR 11 S ) 1 2
TEARA 88 0007 B 4R 75 4018 15 1 7 48 2 i A
B B TS Y 1T ) RO Y 112 T AR AP 58 1 0
RN IR O LA RN Ol St
. (3)RHRY 0 TR 8 0 KN E A IS I
R T Y CBERE 5 cm B, 4 BR R B, T4 2

DI EARH 2 4 IRE E AF iy fR I 0 11

KL TE TS TR RAR A B B 25
Senh b BN IO AR TR ORI TR T~ IV 26
IS T AR R R B AR TR A S
THRARU O FAR IR F A A2 TF R
FY) T LATE 23 0 R R BT L AR 4 D) 11 A sz 454
ARG O PG B A MR TS el L D) 1 A2
T OR3P 28 (9 2 P A1 (B g

(& % xx k]

1] A RS A 8. 1 B R e 12 W7 b ok G A7) [SD. b s,
2001.

[2] R, RIEM, EEW. SR CEOIMIL 7 . AR BA
kL. 2008, 473,

(3] g AR, JEFR AU IR G AH DG FE I R K BIF ST [T ). o A s g IR

Yedp ek, 2013, 23(2):323 - 325,
[4]  Fzrty. skt @ bR F AR D) gL A A 54007 LT ], o E &
Yl e, 2007, 6(1):33 — 34,40,

(5] B, BFF. Sd@ s R T 2800 150 24549 BB 1 1T 350 2
5 FARFBALERG A T, op R e 2012, 11(5)
348 — 351.

[o] fIaRer, A=iURe, SEPCa, 4. V) 2 A4 & U I GE 45 41 T
ARUNE GO T, o e ] Je s 2013, 12(4):311 =
312.

[7] Arsalan A, Naqvi SB, Sabah A, et al. Resistance pattern of
clinical isolates involved in surgical site infections[J]. Pak J

Pharm Sci, 2014, 27(1):97 - 102.

RSO R £ 4

(L% 603 70

[4] Hoeboer SH, van der Geest PJ, Nieboer D, et al. The diag-
nostic accuracy of procalcitonin for bacteraemia: a systematic
review and meta-analysis[ J]. Clin Microbiol Infect, 2015, 21
(5):474 — 481.

[5] A TaE 44 4. LA 0545 R DG IR UL 1 BB 53R 9T
TR 200D [J]. H AN RHEE . 2008,47(8) :691 — 698.

[6] Warren DK, Quadir WW, Hollenbeak CS, et al. Attributable
cost of catheter-associated bloodstream infections among inten-
sive care patients in a nonteaching hospital[ J]. Crit Care Med,
2006,34(8) ;2084 — 2089.

(7] 5467, 22, Db R L 55, I T e 45 2% D0 5 80 A Gk i O
YL W R TR WAL LT ) RS2 W SR T A
5,2015,29(1) :56 — 58.

[8] Aluk, RS B K4, 5. BEES RIS 0N R — 6 AL T1%
GEINFAEFERRLT ], v ] fE T OB ER 27, 2002, 14(8) 474 — 477

(9] W7, el 2ok, 45, Wi 2% TR0k I e M A v 6 2 TS 41 Ik 1)

MAELT]. P E 2B E,2014,34(12) 1064 — 1067.

[10] Naher BS, Mannan MA, Noor K, et al. Role of serum procal-
citonin and C-reactive protein in the diagnosis of neonatal sep-
sis[J]. Bangladesh Med Res Counc Bull,2011,37(2) ;40 — 46.

(1] &4 25/ k RS %, 38 W hs-CRP 1657 AE LI g
el R 3 SCLTD. O S 2% 35, 2010, 23(5) :577 = 579.

[12] Wy, BLig v 5 SCWE. LT P05 32T OB B C R B4 1 5 ool
AR S AR OC M AT R M R LT D. b B 5200 5 R 2 e
2014,20(17) :202 = 205.

(130 B4l 2/ 1t e, s ook A ) g 45 38 I S TR 18 T B O
T 0BT A I R (B L], o R e 4 L 2012, 11(3)
189 - 191,

RS 2R )



