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Identification Value of Early Procalcitonin Levels in Pathogenic Bacteria Species of Bacterial
Bloodstream Infection in Adults

HU Juntao, ZHANG Xiaohan, LIU Jing, CHEN Guoqin, CAO Kai, ZHAO Liang*(Xuchang Central Hospital
Affiliated to Henan University of Science and Technology, Xuchang 461000, China)

ABSTRACT: OBJECTIVE To explore diagnostic significance of early procalcitonin(PCT) levels between gram-positive and
gram-negative bacteria, as well as its identification value in pathogenic bacteria species. METHODS The positive cases of
blood culture in the Xuchang Central Hospital Affiliated to Henan University of Science and Technology between May 2014 and
April 2019 were selected and 460 copies of the medical records were obtained after screening. Among them, 360 copies were
gram-negative and 100 copies were gram-positive bacteria. Serum PCT levels (<12 h) before or after haemospasia for blood
culture was recorded. A receiver operating characteristic(ROC) curve analysis was used to discriminate gram-negative from
gram-positive bloodstream infections. The diagnostic value of early PCT levels at clinical common gram-negative bacteria
species and gram-positive bacteria species(n=4 each) were compared. RESULTS PCT levels of gram-negative bacteria
group[7.42(1.51-33.04)]was significantly higher than gram positive group[0.70(0.24-3.66)]. The area under the ROC curve was
0.749, P<0.01. When the cut-off for PCT was 1.88 ng-mL"!, the sensitivity and specificity of gram-negative bacteria infection
was 73.3% and 75.0%, respectively. Among gram-negative bacteria, early PCT level of Pseudomonas aeruginosa group was
significantly higher than Escherichia coli group(P<0.01), Klebsiella pneumoniae(P<0.01) and Acinetobacter baumannii
group(P<0.01). Among gram-positive bacteria, early PCT level of Streptococcus group was significantly higher than coagulase
negative Staphylococcus group(P<0.05). There was no statistical difference among other groups. CONCLUSION PCT level in
early stage of bloodstream infection has significant effect on the diagnosis of gram-positive bacteria and gram-negative bacteria
and plays a supporting role in identification for pathogenic bacteria species.

KEYWORDS: procalcitonin; bloodstream infection; identification value; pathogenic bacteria species; ROC curve
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ST AE I PR H 4 e i 1 44 At VP A5 1 70 2 G B
H, U EAREER — DU . R H TR
JBLH 2 A SR R B, 2 B T R A AN B
PRI B e, %45 2 i (procalcitonin, PCT)¥ /K
LA 1.81 ng-mL~" il FHAE S, 7T X 43 4 22 BH 1
YL 5 BV R, BRI Z, BRI
FHEA P20, HEMANE SR EEAR B Tt
T R e B AE AN R ol e o R R B, LY
PCT WRFEZALIE LI A2, AT5AE TR BL o
H AT, X 5T B 3 AT 7 9k b 50 98 7 VAT
FE W, 22 B SR 90 A X BORE A 1) 2R 47 3R 151,
B DURE IS AL E A BUB 259000, ABE Tk A
BeJa 5 1 ks 245 B PERTE 12 h Wik 4T PCT
For W PR3 /R M FE % R o IRIA PCT [ s 2
SEARERE AR, B DL R G R ) PCT % Ji
WA B W E . AW B IRV i s e &
F FLH PCT /K599 5t v b R AH S 1 o

1 #RERE

1.1 IERTER

[l B S A VF B T O BE R 2014 4E 5 H—
2019 4 4 H g 45 REMmA], @l A1
W ARG ISR E RS, KB NFRAE, DL
ERGFH P MEEFRAER W5 ARG, B0
ORI B R . MRl PCT KPEEER.
T AT S B SRIR T 460 . Forfras 22 pCRH It
100 5, #E22RBAMER 360 ], 2 B EEER.
PN E T M AR E 7. B KAMEEAS,
Sy g v [ il P A BR T L i (0 R A BRI
JaERE B LB ER R 4 AL, K AL
PENSE T R H it 2R AR E A
t, WM RKIRA R MR EERE. 124
AT S BSR4 AL, S ALAER .
PR R LK PRSI ¥ 27 4iRILEK 1.
1.2 gINIRifE

OABEEE 1IR3 T 55 AR S RO B3
HFAYE; QIR FRAR A KL JG<12 h WRET I
PCT #:(PCT>0.05 ng-mL~" JyPHIESE 5, G4F
w>18 % .

1.3 HiBpAnit:

MR RIAFAE 2 R KRR
KFARE<3 d. OIhFElgEg:>1 B, BikE
o B T RE AN A B B SR R K i VR R S
Wi~ JBIR 2 S AN ) S B 250 (>7 d)
 E BRI 2452 2019 4F 12 H 5 36 525 24 1

F1 AUEE—BER

Tab.1 Clinical data of patients in each groups

975 i B A 2 ERE/ % PRI (5 /%)
YRR 64(IQR: 52~74) 165/195
KI5 4 o 65(IQR: 53~75) 99/136
Jils ¢ 5. ¥ 97 B 60(IQR: 52~70) 50/41
i B B 64(IQR: 46~75) 11/9
] 53 1B B4 0 64.5(IQR: 57.5~67.25) 5/9
22 [P 61.5(IQR: 51~70) 38/62
BEE AR A R E 61.15+17.14 9/23
RN 56.63+15.57 14/13
i7EENE ) 66.38+11.83 6/15
BERREE JE 57.7+11.26 9/11
E: TIOR-PY 4.
Note: IQR—interquartile range.
1.4 SitJiik
K0 BOoRHE OR IR Mg 28, kA E

KH 2 S v & TR SR A A E (M) A Y 4y
7 18] B (QL~QU) R S h A ik %5, Sl AT IE
Aok, fFEIESSAMNEIERH fak; A
Fra IEAS AR HAESBRRATG S, LL P<0.05
RNERABG U FE N X PCT BiziE X H 2
# LAEHRF{E (receiver operating characteristic curve,
ROC) M & #4773 . 2 2H 2 18R FH Kruskal-Wallis
R RT Z s BT Z HILE.. RH
SPSS 13.0 X # #EAT i it 04T, BL P<0.05 Fon 2

FHRTFE L.
2 FR

2.1 HECPHMER S 52 IR PCT 3R KF
f b5

o 22 IR A IR e R R PCT IR JE K
S A B BB T A S B T i R
(P<0.01), Z5FILE 2.

Fz2 EWEEYAPCT RE

Tab. 2 PCT concentration in various pathogenic bacteria

groups
Jod JER. A ol B/ (%) PCT fH(IQR)/ng-mL"!
2% [P P 360(78.26) 7.42(1.51~33.04))
KI5 45 i 235(51.09) 8.48(1.22~33.04)?
JIi ¢ B i B 91(19.78) 6.93(1.90~35.7)»
i & BT B 20(4.35) 4.87(1.66~14.49)?
R SR AR R R B 14(3.04) 29.87(12.49~61.3)
2 PR 100(21.74) 0.70(0.24~3.66)
it (] 9 P T 5 R R 32(6.96) 0.32(0.2-1.63)»
G B B A IR 27(5.87) 0.89(0.135-2.16)
JER T 21(4.56) 0.51(0.29-1.21)
HEER TR 20(4.35) 1.31(0.48-5.93)

W SEZKMHAMEEAMIL, DP<0.01; 551G R A A L,
DP<0.01; HEERRE AL, YP<0.05.

Note: Compared with gram-positive group, VP<0.01; compared with
Pseudomonas aeruginosa group, 2P<0.01; compared with Streptococcus
group, P<0.05.
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K H ROC [ 25 43 Hr i 7 JE e £ 2 LB PCT IR
JE S5 24 PR B T AR 22 BB M TR S T R L
M 28 F 1 B (AUC) N 0.749, P<0.01 . 24 LA
1.88 ng-mL~' NS AR, PCT KPALINX 4 5522
FH M B 5 =2 PBH 1 B8 R BBURR A 70.0%, i e 12
N T71.6%, FEFRILE 1.

0 02 0.4 0.6 08 1.0
-5 Pk

Bl 1 PCT £7|% = KM E ¥ = KM mm& 3w
ROC W& (& TEAH: 0.749)
Fig. 1 ROC curve of PCT in differentiating between blood

infections caused by
gram-positive bacteria(area under the curve: 0.749)

2.2 AR EFE PCT #REEKF L

97 VS PCT MR FE 7K ST 5% &0 Ji 17 ol Jas )
R, KSR E 4L PCT WIRE AT T
P, SR A PCT WREKFIE 2. ZRE
N, L RBAMEE T, SRR 4l PCT KE
KPR ST R A A il 98 on 5 B 2 K i
BOREF 1 4L(P $4<0.01), HAth %20 2 [0 B 4i 112
ZES. B IRMEMET, BEEREEYL PCT IREK
Y IR 2 v T (] P (9 4 ) 3K T 4. (P<0.05) . HoAth
FHZ MG ER, R 2.

gram-negative  bacteria and

2004 o
L o
£ 1504 J
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Jiicd ° 8 :
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50 ; : 9
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B2 &mEWMEPCT KEKF
Fig. 2 PCT concentration in various pathogenic bacteria
groups
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TR, BEEGESITEARN 2R &
JAS B 230 KB A, A G 1 R 2R
HIREM M. MRERREER, HEK
EGERS(a], HMMERL R A, fad™E. Fik, M
TR I LR ) 5 ] GG PR R 9T R R 7 2
MR . — BAfS )™ B RS R AR
MR FAE L E 257, WS TR e R T S,
FHAEIR 1 h B TR 250K 38 s st %800, ik
SETEA RS, ™ R R RS ST 4
U0, I B FEAS I AT DA A I3 86 G (1) 12 W B A TT
FEARHE, AR B FRA A7 AE R AR, AR
e, AR AR AR I 25 5) 52 B1) Bz Jok T 0 6 BF (175 e
SR, AR T g L B 1 RS T BRI
M) WS PTE ZVIE PR RN, X S8E
HINZG. 2 24 F0 AT 25 B Ak 0t BRI H 24
Z U0, HRT, T 24 R e 3 O 2 O A 3L T A 4T
11 7 )

PCT {EN—/MAEX AT S 1 M B gy i Wi bs &
U 2 2 FEMRE, HAEMERE -
2 WA R B A I PR 2R TN R R 32, 7R3 B
IRE ISR 4H R . R BR s R, KETE
KIVERUY, Jeong! 4@ B 7N K, PCT /K
AHEE T CRP W] LLSE G H 00 (i 35 72 I B R . I
L — S FEAHAE W] T PCT /KF 0] BAAG 25 45 5]
2 BE M B R B R A 2 R 1T
B e A BA 22 /i (0 9 R 24 R % PCT B K
SELL 1.81 ng-mL~" {E I SRR, 0 4 2= PR 14 1
B TS SO N 62.3%, FEFTE N 71.4%1,

TEAREFH, 2L 1.88 ng-mL~" Jy L A}, B
IR PCT & 5 7K~ %5 1) 4 == PCPH 1 j A 22 1K
P4 B O BB PE A 70.0%, RN 71.6%. X5
583 BT AE BN 2 BT 0 FEORFF T B 1 — Bk .
BI24 PCT ¥ /K F>1.88 ng-mL~" It}, FFIKYLE
2 IR PR AT BeMEROR, 24 PCT RFEAKP /T
AR, R B 2 PP TR O R R E K
7 B ISR AL a8 e, T L 97 &5 TR 3 5 B
e, PCT ZKFr DURMIEE &5 R, #EhEEITE
PRIEHIRIT TR

AW TS St — 0 BR 1T 9 I B A JE 2 [A) i i
PCT WEKFEGHAEER. HAl, BN
MR D . FEL KRR, 55 E
B KGR A IR A 2R3 FF
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B SR AR ML PCT W BEK-F 54T 70 dr o Hor,
SRR AL B 2 PCT M BE/KF 35 v T K e A
PR ZH L2 T TR A B AN 2 AR B R A K
BAWHEMREEMREA. KpRAE 56T
AR il 28 o B AN T S = A S AT A
Z |8 PCT WRE/K PR LHEZESR . F2 K
PETE % AN e B R a R R . &
PO AR IERE S SRR R PCT WK EEK
AT . b, BERRIEJE AL PCT WKJZ/K-F &
2 v T R g A e BR A S AL I I B R
EPRE B S m (0 AT BRG] i 41 ) 4 2K
W E Sk E . SR OEERE SRR E
BB O A BRTE S BE R R DA 3R R S BERR
I J& 2 8] PCT BRI Gt 2 7. 53Rk
T8 SRR — 3, /MRS FL 45 R 2R KR
W R R 6= AR (8] PCT KA
KPHAEAE R EMEZE R IRIREERRE . & OH
BIERE . WKW R BFEREEER, X5
K FREERA A HIHERE, "Jaes PCT
FEACK A I (B AN R 9K . AHIE 5T K H i 2 B
PCT WK, BIARGIEEE 1 RILEE T4 R
B )5 12 h WHEAT PCT kil )i 5], X2 A HF 5 X
T AR T B R BE BT AE . PCT FEAR N 1) 2 32 3
N 25~30h, FEAIPUREHRSTITIRH 72h N,
FFRBAT— R TP 30%7 404, 3 2 ] ek
QeI IR TT e A S b e o 53— TRl B AT
B, B2 RIAERE T, SRR A WA
] & AT EA L R FCF AL W
WA R EREEA.,. A EASE 6
ANFhJE, Kiamawda. iR i {AmE4 PCT ik
JEARP R 2 s T SR A M TR 2, oA 2% 4 2 T
TRFEMZER: F2REMEYT, QR
R <prvw R &) BRA 4L, V8 I 4 BRI AL
WIHEREEH . EGHEREA . NEREHSE 6
g, SWERERFH. WHERFE IR PCT KEE
KAV T VA ML RR T, Al R
PEZER . AR SRR R E T, 2R 5
MU PCT ¥ B /K7 2 32 5 T8 2 AN B A B 4
B2 KA, BEEREEA PCT WRJE KT B3%
e T ] B R ) BRI A . X AT RE S AN R BE B
o3 DR T A J e 2K ) AN [R) S AR A BB R

2 WY1 bu N N 1 0 | D e AW 5 G Y S I o
= IRFATER A EAS BB 4 AR 18] 530
W E BRI 2525 2019 4F 12 H 5 36 4528 24

PCT W EEKPHEAT T A thie, RIVEIH PCT ik
FEE 7K TS5 24 PR T R 2 I A R 12 I 2k
REZE. BW PCT R /K Tt Bh T % 54 4415
M 5 ORI B W2 5 T 0 B K 2 AN )
FFERT, A TR T 0 Al 2] e I A 27 K 81 T 50D I U
G, AR, ARFFRHAAE AR OB
[ Jog 1 B AR O B A, RT REAE LR AN [R] B2 97 LA L i
AR R WA R SN RES, EFEKX
FEAZ RO . @QURAEREFHF TN
APACH I\ SOFA 573 R Gunt 8 15 ™ AR
FEREAT PEALT, D005 e A RE AE A [R) M 8 Al B SR 4 T
AN [ 7 R P of R G R R PCT M2 Wi
B, XK REHIAERBAL G T/EMNEEN
Ko @M TREARTN, &K EGEIGKD WEE 5 &1
PCT /K-
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