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Diagnostic and Predictive Value of Procalcitonin for Bloodstream Infections in ICU Fever Patients

HUANG Sichao', ZHONG lJinsong', XU Fang®, ZHONG\Jiwen";PAN Ying', ZHANG Yandong' (1. Dept. of Phar-
macy, Zhuhai People’ s Hospital, .Guangdong Zhuhai519000, China; 2. Dept. of Clinical Laboratory, Zhuhai
People’ s Hospital, Guangdong Zhuhai 5190007 China; 3. Dept. of Intensive Medicine, Zhuhai People’s Hospi-
tal, Guangdong Zhuhai 519000, China; 4. Dept. of Oncology, Zhuhai People’s Hospital, Guangdong Zhuhai
519000, China)

ABSTRACT " OBJECTIVE: To investigate and evaluate the diagnostic and predictive value of procalcitonin (PCT) for ICU fever
patients with bloodstream infections(BSI). METHODS: Medical records of 233 ICU fever patients in our hospital during Mar. 2012
to Dec. 2014 were analyzed retrospectively. Serum levels of PCT and CRP were compared among patients with different blood cul-
ture results, pathogen types and species of bacterial infection. The diagnostic and predictive value of PCT and CRP for BSI were
evaluated and compared by using ROC curves. RESULTS: Among 233 fever patients, there were 74 cases of positive blood culture
with positive rate of 31.76% . The serum levels of PCR and CRP in patients with positive blood culture were higher than in those
with negative blood culture and contamination, with statistical significance (P<<0.001). There was no statistical significance in se-
rum levels of PCR and CRP between negative blood culture group and contamination group (P>>0.05). Among 74 patients with pos-
itive blood culture, there were 45 cases of gram-negative bacterial infection, accounting for 60.81% ; 18 cases of gram-positive bac-
terial infection, accounting for 24.32% ; 11 cases of fungi infection, accounting for 14.86% . Serum level of PCT in patients with
gram-negative bacterial infection was higher than in those with gram-positive bacterial infection and fungi infection, and serum lev-
el of PCT in patients with gram-positive bacterial infection was higher than in those with fungi infection, with statistical signifi-
cance (P<<0.05). There was no statistical significance in serum level of CRP among patients with 3 kinds of bacterial infection (P>
0.05). Main bacteria of infection in fever patients included Acinetobacter, Staphylococcus aureus, Pseudomonas aeruginosa, Esche-
richia coli and Klebsiella pneumoniae; there was statistical significance in serum level of PCT among various bacterial infection

A 45 H PRl i 2 R R U BT TA: 2895 H (No.2012093) _
* A WL BRI I R S R 2 LT : 0756 of CRP (P>0.05). ROC curve analysis demonstrated there

(P<<0.05) ; there was no statistical significance in serum level

2162032, E-mail: sichaohuang@126.com was statistical significance in differentiation of distinguishing
HABIEVES . BALL90E, W1 FFGE I EERE 252 Hiig .« 0756- positive and negative blood culture by PCT and CRP (P<<
2162032, E-mail: zhzydong@163.com 0.001) ; AUROC were 0.789 [95% CI (0.732, 0.845)] and
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0.629 [95%CI (0.568, 0.690)]; cutoff value were 1.2 ng/ml and 81.4 mg/L. There was statistical significance in the differentiation
of distinguishing positive blood culture and contamination by PCT and CRP (P<C0.001) ; AUROC were 0.805 [95% CI(0.711,
0.899)] and 0.673 [95% CI (0.540, 0.805)]; cutoff value were 0.5 ng/ml and 73.4 mg/L. CONCLUSIONS: PCT may be a useful
tool for the diagnosis of BSI and the judgment of blood culture results in ICU fever patients, and its predictive function was better

than CRP. Serum level monitoring of PCT can guide the early empirical anti-infective therapy of BSI.
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AYrbRicyr, HAa2 WikE 5 T C U 8 1 (C reactive pro-
tein, CRP) 25 Al A= WybRicd , H Rrp) 32 b e e
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L5 SitFEFHE

KT SPSS 19.0 FA 0 Bdla #4748t . /3. PCT .CRP K
- 43 A7 R AE SR B BAAE R K-S K 56, 2 21 1) H 4R T Krus-
kal-Wallis 77 A5 , W5 5 Hb 45 % ) Mann-Whitney UG5, 2R
Z i #& T AEFFE (Receiver operating characteristic, ROC) i1 £k
T 28 R B (Area under the ROC curve, AUROC) , 73477
W BURRE e 5 BE L BH M 000 (5 AN B M O, 6 PCT
CRP7E BSIZWi P E. P<0.05hZESFAGH2E L.
2 R
2.1 AEIMFFREREEZMEPCT .CRPKFELLE

FAREA K-S B0 25 5 i, L3 PCT . CRP ZK - (1 G 45
REARIES M, s DL AR (s, Prs ) Ko o AN, SR 45
S LT PCT .CRP A HLA L 1,

®1 AREMBFEREBEMEPCT .CRPAFLLE
Tab 1 Comparison of serum levels of PCT and €RP among

patients with different blood culture results

i n i, % PCT,ng/ml CRP,mg/L

s 74 3176 23401148,15.83)  118.21(78.90,171.33)
s 132 56.65 0.89(0.26,1.52)" 83.93(42.13,151.06)"
5 27 11.59 0.28(0.17,1.58)" 52.00(29.00,118.50)*
P <0.001 <0.001

s S s FR B MR L, P<<0.001

Note: vs. patients with positive blood culture, *P<<0.001

22 1] 0L, 233 (] ICU & A& v, b5 3% P A
T4, BIPER N 31.76 % o PR ELERAE R B, 8% 3% PH M AR
H I3 PCT .CRP K-35 F M 532 AR Y B, 22 58
AEEIHEE X (P<0.001) , 57 B M 35 515 L 8 5 1l i
PCT.CRP/KFLb#:, 22 3 T4t L (P>0.05),
22 AEFREBERLEBEEIMEPCT .CRPKFELLE

FE TA B M B R B R v 2 LR R B L 2 [C PR
L R 5 23900 1 60.81% . 24.32% F1 14.86 % , 3 & ML
PCT /Kb, 2R A 5T L (P<<0.001), £ Bonferroni
TG IE S 1 PV L 5 25 TR SR 7, 2% G B M TR R e AR A I
PCT 7K - b 25 155 4 24 [ BH P 21 R B SR e s 3, 22 [P
P TR R S LA PCT KOt i 38 8 F B R e 3, 22 728
Yt L (P<0.05) . {H 3 Fiii Ji P e f8 3 1M CRP K
SIS, TS L (P=0.071) . A [wls i s s B 3 1.
1% PCT .CRP K-t L3 2.
2.3 AREEEBRLEEHEIMZPCT .CRPKFELLE

TE T4 B IR SR PR M 2 P AT 63 491/ I I B R A A ik
TN 2 TR R, 43 B TR AR BSCHE 44 110 5 2 AR R AN B B (A
T 2 AN BT TR AN MR SRR, 3k 15 0% ) 4 ¥ (i A 3R AT
(L08R A TR (9 Bk ) R84 1T (7 ) AU 4% 5 B 111
B(THR) o 33X 5 R At b R J 35 1l PCT K L3, 2 R A 4t
P13 X (P=0.033) ; T H LI CRP /KK Ho B, 22 R L83
SL(P=0.565) . 63 {514 A8 u £ 35 1A Jir A1 4 A 1 100 L2 3,
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N [R 20 1 R 3 I3 PCT (CRP /K- LA 2 4.

F2 AEFREREBELESEMFPCT.CRPKFLLE
Tab 2 Comparison of serum levels of PCT and CRP among

patients with different pathogen infection

PR n B, %
BB 45 6081
AR 18 24.32 1.89 (132, 7.74)"  119.94 (84.20, 159.12)
HH 11 14.86 0.88 (024, 1.27)* 9672 (514, 12321)
P <0.001 0.071

TE 5 R PR TR FR A LR, *P<<0.05; 559 2% PR B T )%
Y HAR,*P<<0.05

Note: vs. patients with gram-negtive bacterial infection, * P<<0.05;

PCT,ng/ml
6.42 (2.08, 42.54)

CRP,mg/L
145.40 (82.60, 178.26)

vs. patients with gram-positive bacterial infection,”P<<0.05
®3 G3HIARBREBEFNFRERSMIER

Tab 3 Distribution of pathogen among 63 cases of bacterial

infections

Bl i34 5, %
AR 15 2381
S G 10 15.87
e PEN N 9 1429
N 7 111
it 4¢ se R A 7 111
JEki 4 6.35
AR A 2 3.17
REAPERR R 2 3.17
W& SR 2 3.17
TR 2 3.17
[fibal 7] 1 159
AR R 1 159
R CH 1 159
&it 63 100

®4 TEHAEBRBEMDEPCT CRPKFAILLER
Tab 4 Comparison of serum levels of PCT and (CRP among
patients with different baeterial infections

il S 38 PCTyng/ml CRP,mg/L

Wik sE T A 7 36.20 (12.96, 69.31) 176.84 (168.36, 200.78)
N 7 20.10 (5.76, 75.56) 167.70 (75.84, 176.94)
AR 10 2.98 (1.56, 7.74) 154.52 (10348, 162.09)
ek 9 6.42(2.16, 29.80) 145.40 (102.00, 175.62)
A 15 334 (185, 10.12) 125.90 (9631, 163.42)
P 0.033 0.565

2.4 & PCT.CRPKFEXF BSI HIIS BT E

A ) 1 35 5% BH A 55 B J 1 1 PCT A CRP /KT
G5 L (P<0.001) , H, PCT ) AUROC 2y 0.789
[95% &% X (8] (C1) (0.732, 0.845)], 24 {4k PCT #& Wi 7 1.2
ng/ml B, HARUREE FRSERE | BHE F00 (L R BH A TN 4351 A
79.7% .72.0% .56.6 % F186.1% ; CRP [¥J AUROC } 0.629 [95%
CI (0.568,0.690)1, 241)ifk CRP Wi Jy 81.4 mg/L i}, HAHU
FE RS RE | BE Y S0 R BH A A 4 B A 74.3% . 49.2% |
45.19% M 77.4% , UL TA I 5,

DX A3 I 85 5 BH M 5595 Y J T I PCT i CRP 7K P8
A Gt E X (P<0.001), H i, PCT ) AUROC 2y 0.805
[959%CI (0.711,0.899)], 2444k PCT #EKT{E 4 0.5 ng/ml B}, H:
RO R SR L BH M T A R B T A 43 500 4 90.5%
59.3% . 85.9% FI 69.6% ; CRP 1) AUROC Jy 0.673 [95% CI
(0.540,0.805)], *44f:4k CRP MM 73.4 mg/L i}, FHAFURRE |
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Fig 1 ROC curves for PCT and CRP distinguishing blood

culture results
A. positive blood culture and negative blood culture; B. positive blood
culture and contamination

5 IM7E PCT #1 CRP K F LIS BSI REIME
Tab 5 The diagnostic values of PCT and CRP for BSI

SR FEbR BN UL o REREL % PRMEBTE, % BIERENE, %

EE/BIE PCT  12n0g/ml 797 720 56.6 86.1
CRP 8l4mgL 743 492 451 714
MM/ PCT 05ng/ml 905 593 85.9 69.6
CRP T34mgL 770 629 85.1 50.0

I IREEIREIR | I PCT /K56 51 it 5% 77 S5 X 47 1
B5 275 Y (3 RE X A T M3 CRP /K 04 T #44 A5 I 35
PCT>1.2 ng/ml,CRP>>81.4 mg/L It} , il F 255 52 1 iy T
BRI
3 g

PCT & P55 2% A AT AR, OIS M, A2 IR K1
SN TRl 25~30 WY, PCT 7EEERRE A L35 H JL-F Jovk
BRI 3], (H LA 2 B IR YL, PCT B R il 22 i
S 2 PCT /KB T4 &, HoKOF 5 e B 3 DI AH G .
CRP 7K -l 1] B e | 9 20 24540 S A [ o DR A i 7
15, {0 PCT R S MR B0, AE A DR YL B B B T ™ A 3R
Y, 2990% ) I 1) BST 2 pi 20 14 I 8, BB >R A PCT 1k BSI
(2 AR 8 B A 5 I PRS2 B A8 Il K 7 J2 BSTW “ 445
W ARIZ O IR FERT A 15 Y 22 W FL AR SRR, S I AR T T
5 A AT 1), oA b, AR BF 53 2o 43 FT I PCT /K SF- 5 1t %
FRES R KR 2P 5T PCT X ICU R #AEH BSIY
W7 I TN

AWFIR LS I R 7E TA B 35 3 FAPEAR A v | 3522 G
PRI 7 11 (60.81 9% ) WA 8 /&5 1245 2% [ PR B RN EL 09 (24.32 % F1
14.86% ). iR 5 d AT K IIRA T S I B A ST
T I 4 007 2 BR 1A 0 FR B ICU & #4 R # BSTAY % I B0
W o T RN TR A 48 S A R I 3R A USRI R B H
A B LI PCT K-, FLUR S Al & T AT (U 2 A1 A4 B o7
NI T ) A B 0075 4 BR DR IER Y SR T A 2% PR BH M P B
PR FR 3 I3 PCT Ab T3 /K - L 3 AT BE -5 A [ 9 D o )
G SR PRI A G . IRSMIFFE 2, 22 [R B PETA
B2 (R PRPE A L 5 | R B RAE IR SN AFAE 26 5 22
FK B B 119 i 22 4 T )3 3 Toll #: 22 44 (Toll like receptor,
TLR)-4 300 rh R4 A, T 5 > R B 1 T 17 g e e ) 3 o 1R
59 TLR-2, Fe 2 5 BUARAE JIR SN TR, A1 E A1 8 1= 240 it DR -
MATEE O A Y. 5522 [P AR G, 5522 [REPE
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T e Tl B G2 B8 0 MR 38 B8 IR F o (Tumor necrosis factor,
TNF-a) . [ 404 2 (Tinterleukin, IL ) -1 . IL-6 . IL-10 Fl TL-8 2
HENE PR I R, 43 e T 2% ER R M T R e AR ML
PCT /K & AR A . Rk, PCT A Bl 41 i ) BSI
P99 D TR S 28 5 BST s F i AR 3 A — 8 A5 100 T Wl AR 48 I i 37
PCT /K3 T FIAGTR YR YT I 48 (AP0 2 A Il s SR 25 R
E— R, ek, AR A RS Al I R RS
I3 PCT 7K 454 . Charles PE 253 3& , PCT Al YERf 4L 51 /&
T AR A A A DA IR A L A D I L (IR PCT K212
DR T T AL A9 2k S T PR 26, X 55 AR 9 i AR AT 4 SR
g3l

HWFFEUER , PCT Xt BSI A2 W K B4 T CRPM ™,
AW T AHBIZE R . ROC M4 20 Hrat B Wos , PCT 78
s ) o K% 5% BH M5 BA 1 B 2 A8 F CRP[PCT ) AUROC
(0.789)>CRP ) AUROC(0.629)], AL PCT #r{i5°4 1.2 ng/ml,
AR R R S B 35K 79.7 % R 72.0 % , oAb A WF o R 18
TR PCT B (E™ . 24 CRP LA 81.4 mg/L /E M T {E
It AR R S B 0300 Ry 74.3 % A1 49.2% , $ 8 R4 CRP
o ELA A v R (RIS B AR R AR, 25 2 ) IR B P45
o W2 F RN E PCT HN I 35 57 10 KT8, (H A 97 45
WA —E 225, Hattori T ZAN, % A F 00 B9 7%
fEL 2 0.9 ng/ml, JHBH: FUIAEL AN BH -4 T AEL 3 591 S 24.5 % F1
94.6% . MAEATFFE S, 24 PCT MMWHE J 1.2 ng/ml, PCT X 1L
15 7G5 TR 1 I T30 AR B4 000 1 43-31) >4 56.6 % 1 86.1 %
TXCAANIEAG 35 v 1 B P T [ Bl 5L A R X A o 19 BH P
TG . L, 24 H 2 PCT /K F < 1.2 ng/ml I}, FeA Al HERR
ICU & #RE BRI BSL, HAEA3 3 B2, NAEADF5T
PCT F4 B L F5 A 1 A5 5] 100 % , i LASE IS 52 1% e o
PCT KR 25 5 55 B8 35 1 R AE R Sl LA T AR e & L 276
FW R A BSL, AR, AR 58— T PCT Fil CRP
X 43 355 95 775 Y Rt 336 55 BH 14k (3R L 45 S R, PCT REA AL
X4 Hgi F Vg YOS 085 75 PH A, HLIX 4> 2% RE A 2 7 T CRP
[PCT ] AWROC(0.805) >CRP ) AUROC(0.673)]., 41 i%#
25 UL Jz 1k TE 8 T H PCT << 0.5 ng/ml, IM 353575 YL Al fig bk
BRo AT UL, PCT BE4H B TG IA YT IR T A7
B F 4 B2 AN RS

L5 TR PCT & —FhRE Sk i (4 B A S LE M bmic 4
F BT ICU & # B 34 BSTRYIG RIS LA B i 3555 25 5 i 1
W 1 PCT /KK ] 45 5 BST R & T 2 16 1 HU YL A
57 o ARWFIEPEM T PCT 78 X 4 I 15 5775 Y AN B A A S %
AN [ 2 J P e v O 1 (B AR R A A R
A T JBSE A 32 AR A R B AR 36 A6 T 11 25 400 fik LA I Bl 2
R  EARAMI L R T BEAF A — & T, A R IR S IR
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