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ABSTRACT Objective: To investigate the differential role of procalcitonin (PCT), interleukin-6 (IL-6), C-reactive protein (CRP)
and neutrophil/lymphocyte ratio (NLR) in Gram-positive bacteria (G'bacteria) and Gram-negative bacteria (G-bacteria) in patients with
bacterial bloodstream infection (BSI) in intensive care unit (ICU) and its predictive value for the risk of death. Methods: 99 patients with
bacterial BSI who were treated in our hospital from February 2019 to December 2021 were selected, and they were divided into G-bacte-
ria infection group and G'bacteria infection group according to the identification results of bacterial Gram staining culture. The levels of
PCT, IL-6, CRP and NLR in the two groups were detected and compared, and the differential value of the above indexes for G'bacteria
and Gbacteria infection was analyzed according to the receiver operating characteristic (ROC) curve. The difference of levels of PCT,
IL-6, CRP and NLR of different pathogen types of G'bacteria and Gbacteria were compared. In addition, all patients were divided into
death group and survival group according to the 28 d prognosis difference. The levels of PCT, IL-6, CRP and NLR in the two groups
were compared. The predictive value of the above indexes for the death of patients with bacterial BSI in ICU was analyzed by ROC
curve. Results: (1) Among 99 patients with bacterial BSI, the pathogen type were Gbacteria with 70 cases (70.71%), and G'bacteria with
29 cases (29.29%). (2) The levels of PCT and NLR in Gbacteria infection group were higher than those in G'bacteria infection group
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(P<<0.05), but there was no significant difference in the levels of IL-6 and CRP between the two groups (P>0.05). The ROC-AUC
(0.95CI) of combined detection of levels of PCT and NLR to identify G'bacteria and G-bacteria was 0.855 (0.770~0.912), the identifica-
tion efficiency was good. (3) The levels of PCT, IL-6 and CRP of Klebsiella pneumoniae were higher than those of Escherichia coli, Acine-
tobacter baumannii, Pseudomonas aeruginosa and other Gbacteria, while the level of NLR was lower than that of Escherichia coli,
Acinetobacter baumannii, Pseudomonas aeruginosa and other Gbacteria (P<0.05). The levels of PCT, IL-6, CRP and NLR in Streptococcus
were higher than those in coagulase negative staphylococcus, Staphylococcus aureus and Enterococcus (P<0.05). (4) The levels of PCT,
IL-6 and NLR in the death group were higher than those in the survival group (P<0.05), but there was no significant difference in
the level of CRP between the two groups(P>0.05). The ROC-AUC (0.95CI) of combined detection of the levels of PCT, IL-6 and NLR
to predict the death of patients with bacterial BSI in ICU was 0.871 (0.787~0.937), the prediction efficiency was good. Conclusion:
The combined detection of PCT and NLR has a certain value in identifying G-bacteria and G'bacteria in patients with bacterial BSI in

ICU, while the combined detection of PCT, IL-6 and NLR has a certain predictive value for the risk of death.
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Table 1 Type distribution of G'bacteria and G'bacteria( plants, % )

Pathogen type Number of bacteria Proportion
G-bacteria 70 70.71%
Escherichia coli 16 16.16%
Klebsiella pneumoniae 21 21.21%
Acinetobacter baumannit 7 7.07%
Pseudomonas aeruginosa 5 5.05%
Other G-bacteria 21 21.21%
G-bacteria 29 29.29%
Coagulase negative staphylococcus 8 8.08%
Staphylococcus aureus 7 7.07%
Streptococcus 2 2.02%
Enterococcus 12 12.12%
Total 99 100%

R2 GHEBHRAS G EBLA PCT,IL-6,CRPNLR 7k FEx bt
Table 2 Comparison of levels of PCT, IL-6, CRP and NLR between Gbacteria infection group and G*bacteria infection group

Groups n PCT(ng/mL) IL-6(pg/mL) CRP(mg/L) NLR
G-bacteria infection group 70 6.48(1.07,50.42) 117.24(47.65,618.25) 191.77(84.78,390.03)  18.75(10.73, 36.76)
Gbacteria infection group 29 1.22(0.26, 8.07) 148.00(43.91,301.12) 132.80(78.08,371.04) 12.10(7.81, 19.98)
Uc - 3.615 1.395 1.013 2.748
P - 0.000 0.163 0.311 0.006
2.3 PCT.NLR 3} G' B #1 G HRIE /& Je B4 I FH BF :ROC-AUC  (0.95CI) 43 %/ 0.741 (0.555~

JHEF PCT NLR % G @ F1 G 00 S MIMME K G & 0.930).0.710(0.483 ~0.926) .0.849 (0.770 ~0.912), H: i B &
YL ARie MR HEREAR (n=29) % G W bRic M FAPEREAY N FIZ Wik Re i = A SR M E , AUC SR U e 5 B E
(n=70), 337 ROC Tl 4y Hrsisl . /AT as S Bon  idabnsash R4 sy FTR AR A BN 3T, I3 3 FniE 1.

% 3 PCT.NLR 3t G' ®#1 G HEIERNME
Table 3 Identification value of PCT and NLR for G'bacteria and Gbacteria

Indexes AUC(0.95CI) Threshold Sensitivity(n/N) Specificity(n/N) Jordan index Accuracy(n/N)
PCT 0.741(0.555~0.930) 5 ng/mL 0.759(22/29) 0.729(51/70) 0.488 0.737(73/99)
NLR 0.710( 0.483~0.926) 15 0.690(20/29) 0.714(50/70) 0.404 0.707(70/99)
Joint application 0.855(0.770~0.912) - 0.862(25/29) 0.814(57/70) 0.676 0.828(82/99)
24 G BAREREE$EE PCT, IL-6,CRPNLR 7k EXf b FET-4 51 PCT IL-6 NLR /KCF-¥ 5 TAEELL (P<0.05),
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HIBREE O A BRI LA R ER BB (P<0.05) . L3k 5. 0.976).0.721 (0.484 ~0.962).0.725 (0.495 ~0.932).0.871
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Table 4 Comparison of PCT, IL-6, CRP and NLR levels of different pathogen types of G-bacteria

Pathogen type Number of bacteria PCT(ng/mL) IL-6(pg/mL) CRP(mg/L) NLR
Escherichia coli 16 3.74(1.90, 35.44) 111.95(72.63,264.05) 162.75(66.72,547.02) 19.52(13.09, 38.35)
Klebsiella pneumoniae 21 24.59(1.70,89.34)  2433.01(105.15,5000.00)  198.25(81.34,447.82) 16.73(10.07,37.58)
Acinetobacter baumannii 7 3.53(0.73, 100.00) 84.72(24.21,441.56) 106.21(58.15,236.14) 18.50(10.18,23.91)
Pseudomonas aeruginosa 5 6.51(1.22,85.85) 84.71(24.22,441.56) 106.21(58.12,236.10) 18.50(10.18,23.91)
Other G-bacteria 21 6.48(1.14,50.42) 117.20(47.65,1618.25) 164.16% 90.12 18.75(10.73, 36.76 )
Hce - 21.118 25.495 18.467 11.340
P - 0.000 0.000 0.001 0.023
5 G+ AIARRER X2 PCT,IL-6,CRP NLR 7K E3LE
Table 5 Comparison of the levels of PCT, IL-6, CRP and NLR of different pathogen types of G+bacteria
Pathogen type Number of bacteria PCT(ng/mL) IL-6( pg/mL) CRP(mg/L) NLR
Coagulase negutive 8 1.46(0.29,2.61) 181.03% 160.16 134.44(56.03,215.97) 14.69(5.32, 18.18)
staphylococcus
Staphylococcus aureus 7 1.22(0.28,31.83) 127.10(44.30, 5000.00) 174.61(49.25,250.66) 11.69(5.78,29.42)
Streptococcus 2 4.62 274.45 182.90 21.90
Enterococcus 12 0.73(0.20, 8.31) 147.95(39.83,282.08) 121.91(38.94,173.67)  11.09(6.33, 15.24)
Hc - 13.931 19.656 17.175 12.115
P - 0.003 0.000 0.000 0.007
% 6 AEFEHEE PCTIL-6,CRP NLR KXtk
Table 6 Comparison of the levels of PCT, IL-6, CRP and NLR in patients with different prognosis
Groups n PCT(ng/mL) IL-6(pg/mL) CRP(mg/L) NLR
Death group 68 2.635(0.46,30.24)  99.901(48.10,289.31) 155.08+ 92.56 15.25(8.97,23.57)
Survival group 31 8.110(2.01, 36.15) 330.21(38.60, 3016) 169.60+ 100.36 18.51(10.18,37.91)
Uc - 3.719 3.884 1.208 2.457
P - 0.000 0.000 0.227 0.014
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Table 7 Predictive value of PCT, IL-6 and NLR on death of patients with bacterial BSI in ICU

Indexes AUC(0.95CI) Threshold Sensitivity(n/N) Specificity(n/N) Jordan index Accuracy(n/N)
PCT 0.735(0.488~0.976) 5 ng/mL 0.742(23/31) 0.721(49/68) 0.463 0.727(72/99)
1IL-6 0.721(0.484~0.962) 200 pg/mL 0.710(22/31) 0.735(50/68) 0.445 0.727(72/99)
NLR 0.725(0.495~0.932) 16 0.710(22/31) 0.706(48/68) 0.416 0.707(70/99)

Joint application  0.871(0.787~0.937) - 0.871(27/31) 0.838(57/68) 0.709 0.848(84/99)
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Fig.2 ROC curve of PCT, IL-6 and NLR predicting the death of patients
with bacterial BSI in ICU
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