BHEFE5RK 2024 51 A% 21 %% 13 Lab Med Clin,January 2024, Vol. 21,No. 1 e 11 -

-8 = . DOI:10. 3969/j. issn. 1672-9455. 2024. 01. 003
m#E PCT.CRPEES NLR EHE MM RPN BME

WO AR AR R EEF L ENR EMP 2EW I S
LABXRFWE T LERLNTERKLRF, ABELN 361015:2. L L XRFHE T L ERARHA, L& 200032

W E.HA HiTeFABsERPCT).C REEZEEG(CRP) A P L m L # e @i ki (NLR) £ @
AR A E(BSDFRSG B ARG H P AMIE, Fik 2R2022F 112 ARG THLEXFHE T
D BB SF W A ae A b BST #9 339 4 B A AE A 3 R, AR B MK ARG RS W oA A A R R
HTAMG 185 Bl B E A MR L, REBRA LA S AEZAHRE AL (GN-BSD A 194 4] F= 3 Z fa M
BR3P (GP-BSD 4R 145 4], ¥ GN-BSI 45 AMHAFH B 20133 #1) dE R BE A 20 (49 #)) R 4 sm B 40 (12 41)3
A, Wi hiE PCT.CRP A2 NLR A RR AR Ee) £57. RAZRE THEFIE(ROCO WL IFHFHET
BAR(AUC) | RAE Fo sk B, 3746 75 PCT.CRP . NLR £ 5 & Bt A4 i 2m B 0 BSI W9 sk dt, R hizii
e bk 28 fe 5 PCT.CRP ## NLR K -F & T3z WA, £ %3 H %+ 5 &L (P<0.05);GN-BSI 2845 PCT &
PP A A 1,77 ng/mL, & T GP-BSI 4845 0. 79 ng/mL, £ F A 43 5 & L (P<<0.05); MA H B 40 &k
PCT.CRP AP & FHABHH, £F A%t FEZL(P<0.05), 3 RIGARIEA 4 W 48 8 # BSI 49 AUC 4
0.866, ZHLE A 0. 752,45 7 E A4 0.816;3 A5 AR I 4 % %) 4 Wy GN-BSI #= GP-BSI #9 AUC # 0. 977, £ #E
A 0.959. 45 F B A 0.917;3 RIBARI S LR S W HATH B 29 BSI Aw3F L 8 8 BSI #9 AUC 4 0. 842, R &
00,699, 4FF EH 0.857. ¥ & T RERGAFEMNG S B ML, &8 =& PCT.CRP B4 NLR 428 F # BSI
T4 b R R b L — A e AR A,

KR AR, MiEER; CREEY; THhEmMBSHROEBILE;, 4w

FEE D LS R447 XEkARERD A NEHS:1672-9455(2024)01-0011-05

Application value of serum PCT,CRP combined with NLR in
bacterial bloodstream infection”
CHEN Ping',ZHOU Chunmei* ,ZHOU Jiaye'? ,HUANG Shenglei®,
WANG Xiaohuan® sPAN Baishen® \WWANG Beili* ,GUO Wei ™"
1. Department of Clinical Laboratory ,Xiamen Branch Hospital A f filiated Zhongshan Hospital ,
Fudan University , Xiamen s Fujian 361015,China ;2. Department o f Clinical Laboratory ,
Af filiated Zhongshan Hospital s Fudan University ,Shanghai 200032 ,China
Abstract: Objective To explore the application value of serum procalcitonin (PCT), C-reactive protein
(CRP) combined with neutrophil/lymphocyte ratio (NLR) in the early diagnosis and differential diagnosis of
bacterial bloodstream infection (BSD). Methods A total of 339 patients diagnosed as bacterial BSI in the Affil-
iated Zhongshan Hospital, Fudan University from January to December 2022 served as the blood culture posi-
tive group,while 185 patients clinically diagnosed as fever and with the blood culture negative admitted and
treated in this hospital during the same period were selected as the blood culture negative group. The patients
were divided into the Gram negative bacterial infection group (GN-BSI, 194 cases) and Gram positive bacterial
infection group (GP-BSI, 145 cases). The GN-BSI group was divided into the three subgroups of Enterobacte-
riales subgroup (133 cases) ,non-fermentative bacterial subgroup (49 cases) and the other bacterial subgroup
(12 cases). The differences of serum PCT,CRP and NLR levels were compared among different groups. The
receiver operating characteristic (ROC) curve was used and the area under the curve (AUC), sensitivity and
specificity were calculated. The diagnostic efficiency of serum PCT,CRP and NLR alone and in combination
for bacterial BIS was assessed. Results The serum PCT, CRP and NLR levels in the blood culture positive
group were higher than those in the blood culture negative group,and the difference was statistically signifi-
cant (P<C0. 05) ; the PCT median level in the GN-BSI group was 1. 77 ng/mL, which was higher than 0. 79
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ng/ml in the GP-BSI group.and the difference was statistically significant (P <C0. 05). The serum PCT and
CRP levels in the Enterobacteriales subgroup were higher than those in the non-fermentative bacterial sub-
group,and the difference was statistically significant (P <C0. 05). In diagnosing bacterial BSI, the area under
the curve (AUC) of the 3-indicator combined was 0. 866,the sensitivity was 0. 752 and the specificity was 0.
816;in the differentiation diagnosis of GN-BSI and GP-BSI, AUC of the 3-indicator combined was 0. 977, the
sensitivity was 0. 959, specificity was 0. 917;in the differentiation diagnosis of Enterobacteriales BSI and and
non-fermentative bacterial BSI, AUC of the 3-indicator combined was 0. 842, the sensitivity was 0. 699, the spe-
cificity was 0. 857, which all were higher than the diagnostic value of single indicator detection. Conclusion Serum

PCT,CRP and NLR have certain clinical value in the early diagnosis and differential diagnosis of bacterial BSI.
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P 0.033 0.021 0. 267

2.2 IfiH PCT.CRP,.NLR Xf 41 i 1 BSI i F. 3112
Wikt ROC 4k 7 #1458 /s, PCT.CRP,NLR
PATH I W 4 T P BST B9 AUC 4351124 0. 788(95 % CI »
0.749~0. 828).,0. 571 (95% CI:0. 521 ~ 0. 622) Fl
0.792(95%CI:0.751~0. 833), 3 W45 bRl 412 Wr
) AUC 343 0. 866(95%CI :0. 834~0.897) . Bk &
Wi AUC s K, RN 0. 752, FF R E R
0.816, W34 ME 1,

2.3 [fil{F PCT.CRP.NLR %} GN-BSI #l GP-BSI
Kuliziir e ROC & bras R s . PCT.CRP.
NLR 830 K BE 4 % %2 B GN-BSI #1l GP-BSI #Y
AUC 43518 0. 603(95% CI:0. 543~0.663).,0. 505
(95%CI:0. 443 ~0. 567).,0. 562 (95% CI : 0. 500~

0.624)F1 0. 977(95%CI:0. 963~0. 991), L 3 HWi+§
RECE 2R AUC K, ik PCT,.CRP B AUC
W, SWBRG LW REE R 0.959, F R R
0.917, W35 A 2,

* 4 ImiEF PCT.CRP.NLR XF 40 5 1§ BSI #9 R Hi2 BT 3L ¢

o5 AUC  AUCH) 95%CI  REEE  HHE  cutof
PCT 0. 788 0. 749~0. 828 0. 637 0.795 0. 455 ng/mlL
CRP 0.571 0. 521~0. 622 0.487  0.638 50.650 mg/L
NLR 0.792 0.751~0. 833 0.779  0.692  6.897

3WHLE  0.866

T — R TR

0. 834~0. 897 0.752 0. 816 —

100 7 i
@PCT
@CRP
@NLR
0.75 @3
©sE%
1
& 0.50
m
0.25
0.00 &
0.00 0.25 050 0.75 1.00
1-HRE
1 PCT.CRP.NLR BIR K Bt & 12 B 40 & 1 BSI #9
ROC B %
x5 Mm% PCT.CRP.NLR X GN-BSI #1
GP-BSI B £ 32 B th (&
ity AUC  AUCH 95%CI  REEE  FHE  cutofl {H
PCT 0. 603 0.543~0. 663 0.392  0.800  6.005 ng/mL
CRP 0. 505 0. 443~0. 567 0.273  0.779  17.100 mg/L
NLR 0. 562 0. 500~0. 624 0.515  0.641 14. 226
STigKA  0.977 0. 963~0. 991 0.959 0.917 —
W — R TR
1,00 e gh4kE
@, | @per
A @CRP
@NLR N
0.75 @gﬁ;
0.50 | g 7
0.25
0.00
0.00 0.25  0.50 0.75 1. 00
1-HRE

& 2 PCT.CRP.NLR BT & Bt & £ 512 BF GN-BSI
5 GP-BSI #3 ROC H £

2.4 [y PCT.CRP.NLR X% ¥ % B 40 % BSI FI
EREERE BSI AR WiE  ROC Bk #4521



o 14 . HBEFSEK 2024 F1 A% 21 % 14

Lab Med Clin,January 2024, Vol. 21,No. 1

78 . PCT.CRP . NLR .30 % 512 Wi b4 1 5 H BSI Al
% B # BSI (9 AUC 4 %) A 0. 611 (95% CI:
0.525~0. 698),0. 601 (95% CI:0. 509~ 0.693) Fl
0.554(95%CI ;0. 458 ~0. 649), 3 i+ bp k4 12 W
) AUC B3] 0. 842(95%CI ;0. 780~0. 904) , Bt &
Y AUC f K, H RGN 0.699, 55 5 &l
0.857, W3 6 MKl 3,
x6 % PCT.CRP.NLR >t B #F & H 4 & BSI
JERBEE BSI B0 % BIiS Wi

L AUC AUC ) 95%CI  REE  F7E  cutoff {A
PCT 0.611 0. 525~0. 698 0.414  0.837  6.770 ng/mL
CRP 0. 601 0. 509~0. 693 0.564  0.612  46.300 mg/L
NLR 0. 554 0. 458~0. 649 0.759  0.408 8.118
STES  0.842 0. 780~0. 904 0.699  0.857 —
e — RN TEE .
00 ST A iR
A 47 | @PCT
S 1 | QCRP
. GNLR
0.75 @3B E
OBE%

REYE
<}
193
S

0.00
0.0 0.25 0.50 0.75 1.00

1-455E
A 3 PCT.CRP.NLR BT K EE & X RSB BFH & B
HE BSI 5% EHE BSI B ROC Hi &k

3 it %

I EE4E , PCT ,CRP I NLR % £ 11 4 4 15 b5 9 3R
EHIT BSI R W2 W, Horh PCT 1Y %7 55 B i 2 B
JE e . PCT R—Fh i 116 4~ % 3 MR 41 A A0 25 14
IEH AR O, PCT 78 AR I & & B AR (<0, 1
ng/mI) M L Y HLARYE R BRI P IR DL I S A e T
SiE IS 22~ L ZUR 22 B0 41 i 35 23 77 A PCT . M T 3 3K
MEAEF ) PCT K-8 T . PCT 765 i 1 Jk
Y5 2~3 h 2 FIH#a# . 6~12 h ik F I, 2k = 15
g 20~24 WY, P, PCT AT LAAE Sy 40 7 1 o e .
W12 W B L35 22 8 bn . A B 9T 2 B A TRl 9 R i ek e
B PCT AKFA Fr 2 5, 4 2% M 5 R e i 8 3
PCT /KF-2x 0 m , Hor A1 o B A 51 9 BST # 19
PCT KF&mFAERRE " . APF5EEEHR R, GN-
BSI 411 PCT KF-H i %h 1. 77 ng/mL, & F GP-
BSI41(0.79 ng/mL), 2 5 A 4 it % B X (P <o0.
05). X5 ZHANG %" iF o3 45 5% — 50, nl fig 5
BRI N TR IE RHIUE 4 PCT A X, BHFFH
H W) PCT KEHAiECH 2. 66 ng/mlL, & T3k & 8

4L (1. 32 ng/mL), 2 5 A G i % 8 X (P<<0.05),
AW 50 25 R 5 R 4 I BIF 9T 4 AR AT Xt — 2
IF T PCT 7E4NH T BSI iyl 32 7 o 15 .

CRP F1 NLR 7£ i Bhi2 Wi 40 i P BST it B A —
FE B R E . CRP J& —Fh B A 1R 451 1 2tk
BF AR B B 2 f e N A0 AL ol v FE K S — i/ T 5
pg/mL, YHLARSZ B 5 AE 8 B K AR 2 2L 43 e
W CRP /K F 0] T & 2 1E & /K F 19 100 ~1 000
Y, U, CRP R FH T 86 g M 9 11 B 30 12
NLR & —~ 3 1 4 1 40 M 1 500 2R 58 1% R GE F8 4 .
A WG HRGE L 7E U B AR AE R NLR L bk 2
F A Sk B 40 T O P FES . NLR Bl 5 5% 1
HE TR RGN 0 AE ARRE M P, X 5 — SR 1
K RRASAAF . BAh A B 5T IR E BRI AE FE AR 12
Wi BST 1 52 50 RS 53 B 35 35 A 0

A5 45 R FE W, PCT  CRP B4 NLR 140 i 1
BSI H 112 Wi K 45 5012 Wi b B B0 iR RE . 3 4R
FREKA 12 Wi 40 1t BST 9 AUC 4 0. 866, H R )%
M 0,752 KN 0. 816, X 5 b K SCEENY 1B 5T
g5 —F. 3 WAE bR Bk G 4002 W GN-BSI Al GP-
BSI ) AUC 24 0. 977, . RELE Ry 0. 959, F¢ 5 & K
0.917;3 JHR AR A 4 512 Wi #F 18 H 40 5 BSI F13E
KIEHE BSI Y AUC b 0. 842, H RELEE N 0. 699, 4F
SRR 0,857 ¥y TR RAE TR AR IZ W ) AUC, A&
98 25 Bk — 2R S T 2 B A W) 2 b 25 9 B A A T
AT BRI W) 2E AR AR BB . AR AR S A
FE— S8R - — J7 T, B9F 55 04 AH S 38 A Ry IR o 2 1k 1
DUHSCHE o e 12 20 285 W D s o Jee A9 00 5 g — O T, A F
R B SE AN AR — S R R .

Zg FRF, 17 PCT.CRP B¢ & NLR X 4 Bl 4
T2 W7 R 5 5132 W A R Ve BST B — 5 1Y I R
FHANAE T Rl R 1 3T LRGSR 97 7 B4Rt S %
WA .

2% 3k

[1] SINGER M,DEUTSCHMAN C S,SEYMOUR C W, et
al. The third international consensus definitions for sepsis
and septic shock (sepsis-3) [J]. JAMA, 2016, 315(8):
801-810.

[2] DIEKEMA D J,HSUEH P R,MENDES R E,et al. The
microbiology of bloodstream infection: 20-year trends
from the sentry antimicrobial surveillance program []].
Antimicrob Agents Chemother, 2019, 63 (7): e00355-
e00419.

[3] GANDRA S,TSENG K K,ARORA A,et al. The mortal-
ity burden of multidrug-resistant pathogens in india:a ret-
rospective,observational study [J]. Clin Infect Dis, 2019,
69(4):563-570.



M EFS K 2024 4 1 A% 21 %% 18

Lab Med Clin,January 2024, Vol. 21,No. 1

e 15

[4] FLORIO W,MORICI P,GHELARDI E,et al. Recent ad-
vances in the microbiological diagnosis of bloodstream in-
fections [ J]. Crit Rev Microbiol,2018,44(3) :351-370.

[5] SONG Y.GYARMATTI P. Optimized detection of bacteria
in bloodstream infections [ J]. PLoS One, 2019, 14 (6) .
e€0219086.

[6] EVANS L,RHODES A, ALHAZZANI W, et al. Survi-
ving sepsis campaign:international guidelines for manage-
ment of sepsis and septic shock 2021 []]. Intens Care
Med,2021,47(11) :1181-1247.

[7] LOONEN A J,DE JAGER C P, TOSSERAMS J,et al.
Biomarkers and molecular analysis to improve blood-
stream infection diagnostics in an emergency care unit
[J]. PLoS One,2014,9(1) :e87315.

(8] BLARAE 0 3C3C, AR i, A5 5 2% [ i Il Je e Ik 7 i A
RN F M G KB WO e (1], b s B e
A ,2023,33(12) :1795-1799.

(9] LilEmiUEY % S mIRBUAEY =L Z A s, Rl B
Y R AV N S SR o 3 T e S N IR iy )
L A s R A 36 B AR T K AL ). AR A e i 2R Ak
2022,40(8) :457-475.

[10] HAMADE B, HUANG D T. Procalcitonin: where are we
now? [ J]. Crit Care Clin,2020,36(1) :23-40.

[11] XU H G,TIAN M,PAN S Y. Clinical utility of procalci-
tonin and its association with pathogenic microorganisms
[JJ. Crit Rev Clin Lab Sci,2022,59(2):93-111.

C12] BRRGHE XN A =, B 20 5078 B 22 99 1 T R e U

it P RS W (). PR A 58 P54 2% 3, 2020, 41
(9):1112-1115.

[13] ZHANG Y,LA M, SUN ], et al. Diagnostic value and
prognostic significance of procalcitonin combined with c-
reactive protein in patients with bacterial bloodstream in-
fection [ J]. Comput Math Methods Med, 2022, 2022
6989229.

[14] BRusg, 2w, 9k AR L 55, C S 2k B A D 5 7 T 1 BF 9 3
J& (1], K56 B2 5l R L 2023,20(8) :1139-1142.

[15] KUMARASAMY C, SABARIMURUGAN S, MADURAN-
TAKAM R M, et al. Prognostic significance of blood inflam-
matory biomarkers NLR,PLR,and LMR in cancer:a proto-
col for systematic review and meta-analysis [ ] ]. Medicine,
2019,98(24) :e14834.

[16] JIANG J,LIU R,YU X.,et al. The neutrophil-lymphocyte
count ratio as a diagnostic marker for bacteraemia:a sys-
tematic review and meta-analysis [J]. Am J Emerg Med,
2019,37(8) :1482-1489.

(177 X8 B, R SCMR L 58, 1L PCTLCRP B b 4 6 4 i
B 43 LA B2 W it g ek g v i R AN (L [T v A R B Uk
etk ik ,2022,32(16) : 2416-2419.

(18] FhRIC, AT, i 31 PCT.CRP K NLR 5 £ A 0 75 240 14
PE I R 12 W e R T ST (D], 2B A B 2R L 2023,
30(1):101-102.

iR B 3 :2023-06-20 & 18 B :2023-10-16)

CEF255 10 30

L6] e NRILAE DA, IHRLHERBIE S % X
B E : WS/T 402-2012[ ST, Jb . ip e AR LA T 4E
. 2012.

[7] MACH F, BAIGENT C, CATAPANO A L,et al. 2019
ESC/EAS guidelines for the management of dyslipidae-
mias: lipid modification to reduce cardiovascular risk[]].
Atherosclerosis,2020,41(1) :111-188.

[8] ROCHA V Z,SANTOS R D. Baseline LDL-C levels and
risk of cardiovascular events:is there any room for ques-
tions[ J]. Int J Cardiol,2019,286:166-167.

(9] VD3l . M 5%, R ZE S0, 25 /NI 2 IR %% 2 AR 2R 1 7R e 0
i TR PG B IR T R AT STk R LT, v PG R 4 0 il i A
Z475,2021,19(16) :2768-2770.

[10] HOOGEVEEN R C,GAUBATZ ] W.SUN W, et al.
Small dense low-density lipoprotein-cholesterol concen-
trations predict risk for coronary heart disease:the Ath-
erosclerosis Risk In Communities (ARIC) study[J]. Ar-
terioscler Thromb Vasc Biol,2014,34(5):1069-1077.

[11] HIGASHIOKA M.,SAKATA S.HONDA T.et al. Small

dense low-density lipoprotein cholesterol and the risk of
coronary heart disease in a japanese community[]]. ]
Atheroscler Thromb,2020,27(7) :669-682.

[12]1 QI Y,LIU J, WANG W.et al. High sdLDL cholesterol
can be used to reclassify individuals with low cardiovascu-
lar risk for early intervention: findings from the Chinese
multi-provincial cohort study[J]. ] Atheroscler Thromb,
2020,27(7):695-710.

[13] 2Z=# 208, 08 2250, 55, AR b DX 3R LA BE 25 /8 T 2% 1% 2%
FERR AR I B S 2 X g N (). K IR IR %, 2021, 36
(6):609-614.

(147 e A HEAR  ARMEZ A5, 22 M I et RRE AR /DN T 485 1% 2% 8
JIg 2 1 JIEL [0 Pt 2 4 2 2 O ) g e (). D o G B 2
5,2019,40(13):1619-1621.

[15] 3, o # Bk Ml 6 A DU 07 0 05 45 b X5 0\ ¥ 1L 3
sdLDL-C 7K -9 3 £ [J 1. #3C Se 5 73 4 5 16 K . 2018, 25
(2):195-198.

s B 31 :2023-04-11 &1 A #1:2023-10-30)



