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Abstract

Objective: To investigate the diagnostic value of cell population data (CPD) in patients with sepsis
caused by bloodstream infection. Methods: A total of 73 patients with bloodstream infection-associ-
ated sepsis admitted to Zibo Municipal Hospital between August 2020 and September 2023 were en-
rolled. Sixty healthy individuals who underwent physical examinations during the same period were
included as controls. Differences in CPD parameters between the two groups were compared. Binary
Logistic regression analysis was performed to identify factors associated with the diagnosis of blood-
stream infection sepsis. Receiver operating characteristic (ROC) curves were constructed to evaluate
the diagnostic performance of relevant variables of bloodstream infection sepsis. Correlations among
various indicators were analyzed using Spearman correlation analysis. According to blood culture re-
sults, differences in related parameters between Gram-positive and Gram-negative bacterial blood-
stream infection sepsis were compared. Based on antimicrobial susceptibility testing, patients were
classified into 68 drug-resistant and 34 non-drug-resistant bacterial infection groups, and differences
in CPD were compared between the two groups. Results: Univariate and binary Logistic regression
analyses of CPD identified MO-X (OR = 1.563, P = 0.030), NE-WX (OR = 1.063, P = 0.019), and NE-WY
(OR =1.044, P=0.003) as independent risk factors for bloodstream infection sepsis. ROC curve anal-
ysis of the above independent risk factors revealed that the combined detection of MO-X, NE-WX, and
NE-WY for the diagnosis of bloodstream infection-associated sepsis had an AUC (95% CI) of 0.918
(0.874~0.963), with a specificity of 0.933 and sensitivity of 0.781. MO-X and NE-WY were positively
correlated with the SOFA score (rs = 0.242 and 0.305, respectively; P = 0.040 and 0.009). Procalcitonin
(PCT) levels were significantly higher in patients with Gram-negative bacterial bloodstream infection
sepsis than in those with Gram-positive bacterial bloodstream infection sepsis (P < 0.05). LY-WY was
significantly higher in the Gram-positive bacterial group than in the Gram-negative bacterial group
(P <0.05). No significant differences in CPD parameters were observed between the drug-resistant
and non-drug-resistant bacterial infection groups. Conclusion: CPD parameters have diagnostic value
in bloodstream infection sepsis and show potential utility in differentiating between Gram-positive and
Gram-negative bacterial infections.
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mi[2]e B, REEUIMREGE, SR A I Mg KR R R, I 4G T AP R IRT
PLECRFS: . AR EST HA2, ReERFERE UG . FBORAERA 8 . N = 4H AR 38
— AL 7 TGRS 2 TEPHROR A2 U BURe 8 40 RS R DTRRFFIE ) € 224, RS20
AT RERZS POBIE T SE MRS Ak, HAH SRS HAE 2 Byl (1012 WA s DAl o S Hb S 2 ) S AR B (3]

Hordr (1 41 43 28 0E A 40 i 2 57 ¢ (white blood cells differential fluorescence, WDF)il B #E17, il 7 ) 4L
BEXT VAL A 27 DNA/RNA B73 ()40 J 38 FH AR AZ 2R AT e ti, WO RRS Ja 72 AR i Xty 1m (R 00 e 150
SO, IREAEMEE AR IR Y B A O, RO RAR IR B R WY Z PR ET OO, R i
EFRBIR/AN  BHIX = FOE S a S O T iR PR g0 i . bR 2 RO R A 4 A 1) 18 4> CPD Z3i([4]. AL
FONIE 50 I 97 % G U FE A P 13X 8 CPD S 450347 73 i, #R 1 CPD 7E ML i B G R B3 rh A2 BB

2. ENERE
2.1. —RESER

AW FERT AN NI T T T S EEBE 2020 4E 8 F & 2023 4E 9 WA HIAT A ML G2 W bm v: ) £ 4t
692 B, MRIEHEFRIRIME AR, LGN 73 BB G IR B . AR 2023 FERBEARKE 0
WA RN 60 BN MEERT G o b it B IR B2 T3 41 1411(56.16%), Lot 32 11(43.84%),
F8(72.29+£15.84) % s N HRAL S PE 35 191(58.33%), & 25 111(41.67%), “F14(68.53+6.68)% - R
M55 77 45 B 3 Sy ¥ 22 o 4 B I 90 S e B 2 (G It SR e AR B 4) 12 ) 2 O ik Tt 8 e Bk
(G ML I FRAE L) 50 B, ERERULA 1 Bl IR A YA 10 B, ARAE 258854t B0y it 24 T B e 2
68 1, Fifi 24 B I L2 34 1.

NRAE: © F8 > 18 5 @ Frfa NI BT 2 MEERE AR EERE AR 5 1) 5 = Bl Btk il s S
(Sepsis-3) I Wibr#E; @ FfF&3EE CDC 1996 HEM MG WitaE . HEbRbrE: © BT TR/ =
RNEZPTEARITEE; @ WiZW MR S50m . BHEMR . B3 RERmmEE; © kK
PRI @ SEgR s AL 2.

1L o AT 7 A 2 PE R T — TR, BFE: PERL RS, IRIRIZHT. B FRas R, Za R, a9
Ji 1% (white blood cell, WBC). I ZHMIEE% 2 40(CPD) [ rh ik 40 ff 40 At 55 24 PE(NE-SSC) ki
LA 16 5T S 40 A B P (NE-WX) M4 I 5% 5 3 (NE-SFL) - FF L 41 6 A 5% S 588 J85 4341 5 J& (NE-
WY). MR 4 K ZNNE-FSC)~  H L 4 i BT 1) S0 D't 20 A7 B8 FE(NE-WZ) Ik EX 4T i 40 g 52 44 v
(LY-X)~ 7k B 20 AN 1) 05 5 20 A B8 FE (LY -WX)~ Ik EL 40 B 5% Y65 BE (LY -Y)~ IR EL 40 B 5% ' 43 A B FE (LY -
WY). Ik B 40 B 4 O /IN(LY -Z) 90k EEL 448 B i ] 5506 ' 70 A0 5 BE (LY -WZ) S R% 240 4 e 52 4 1 (MO-X)
A 20 RN 1 B Y 3 AT BE P (MO-WX) B 20 i ¢ Y6 55 FE (MO-Y) B R 40 P 76 Y6 50 A7 55 FE (MO-WY)
FALRZ 20 B AR B K /N MO-Z) « FRA% 41 B 11 1] S5 ' 40 A0 5 BE(MO-WZ)] C ] B 8 [ (C-reactive protein, CRP).
F%4% 25 )i (Procalcitonin, PCT). & JHZ. & (Total bilirubin, TBIL). Il JLFF(Serum creatinine, SCr). /&R 28 &

5 4> (sequential organ failure assessment, SOFA).
22. UB/E5FE

8 Sysmex XN900O I 4 73 1A% S Be £ 177032047 40 L4t i 23, id% 18 Tl CPD 4. fHiH]
Bact/ALERT 3D Ifil37#4% & VITEK2 Compact 4> H Zhi A4 % 5@ SCHAT M5 TR A %8 . C RBEH
(C-reactive protein, CRP). /& JHZT 2 (total bilirubin, TBIL). I A/LEF(serum creatinine, SCr)f&M % F H A~ H 57
7600 4= H A AT BT PR 2 R (procalcitonin, PCT)A&IR A M 2 B A2000 FeizE 43 BT
YAESSE SR
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23. G ERZE

KH SPSS 26.0 Ziil- AT EAR /0, XA R BRI T IES AR, FFA IES i A
PIE £ WEE(x +s)Fow, HRILBCRA t 856, JEIE& A5 1A F A7 2 (M) ATIY 5347 18] B (IQR) R 7w
4 ] LL 3R H AR S 20k 56 Mann-Whitney U #RAIE IS 24T THECEE RN [0 (%)%, AR HBCR A~ J7
K3 . K Logistic [FJH 73 A MR Gk B E 2B s i R 36 . Zeiil ROC #h4k, DAl A DGR B 1E i sk
YLl B 2 T RRE , ROC BHZR T A (AUC) N 70%~90%2% B /& AT 352 1, BA B AF AR, Youden
FaEUR R A E RS H S R TE - A2 S R AH DSV 0 MK FH Spearman A5G 7317 o BT Rz 46 AU,
P<0.05 NERA G E L.

3. R
3.1. REXEES MR ERRSIEAEAZTN R ENXERIEHRERIN

el BT I 2 55 L Y0 SR Gk B L AE AR S . PR TBIL J7 1 22 R 4247 (P> 0.05). ML L fifk
FPIE4L WBC. CRP. PCT. SCr ¥ T HEX IR, ZERAGIME (P <0.05), WE 1,

Table 1. Comparison of baseline characteristics and routine laboratory parameters between the healthy control group and the
bloodstream infection sepsis group

1. BROYBESMRBRRARSEARAZN R ENSEREIRITER I

— R f B HEZH (n = 60) MR G IEEAE A (n = 73) PiH
R (D) 68.53 + 6.68 72.29 +15.84 0.069
5N (%)]
% 35(58.33) 41(56.16)
0.801
% 25(41.67) 32(43.84)
LU FHEAR
WBC (x10%L) 5.87 (5.30~6.85) 13.16 (10.24~17.04) <0.001
CRP (mg/L) 1.34 (0.99~1.98) 111.02 (60.17~181.07) <0.001
PCT (ng/ml) 0.02 (0.01~0.04) 3.57 (0.69~22.70) <0.001
TBIL (umol/L) 14.35 (12.00~18.61) 16.14 (9.71~30.11) 0.279
SCr (umol/L) 64.50 (53.30~76.55) 91.75 (64.48~148.80) <0.001
SOFA 1145 - 6 (3, 10)

3.2. BERRE S MR AERERELHRE CPD ZR 9

gt A, 18 4~ CPD 23, B2 NE-SSC. LY-Y. LY-Z. MO-Z 4, LB gLk 2R 20 1)
HAth CPD S & T RA, ZREST5E (P <0.05). W#E 2.
3.3. ZEE Logistic [EY3 43420 M7 Rk FAE S BT R E 3%

Rt DI TR IR G R R S Wi R R, BRI R T P < 0.05 FIfRhsE N H AR R T —
7T Logistic A4, &5 B &I MO-X (OR = 1.563, P=0.030). NE-WX (OR = 1.063, P =0.019). NE-WY
(OR = 1.044, P = 0.003)/2 ML GL ik #20E K AR B a3 . WLk 3.
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Table 2. Comparison of CPD differences between the healthy control group and the bloodstream infection sepsis group

2. fERIERAE S MR R SRBR S AELA 8] CPD =R 547

e
NE-SSC
NE-SFL
NE-FSC

LY-X

LY-Y

LY-Z

MO-X

MO-Y

MO-Z
NE-WX
NE-WY
NE-WZ
LY-WX
LY-WY
LY-wz
MO-WX
MO-WY
MO-WZ

RN R 2
149.05 (146.50~151.88)
47.65 (46.53~49.78)
91.45 (89.63~93.58)
76.80 (75.00~78.43)
63.80 (62.38~65.83)
53.00 (52.40~53.68)
114.70 (113.00~115.60)
100.20 (98.13~105.58)
64.20 (63.33~65.25)
306.50 (296.00~320.75)
547.50 (533.00~564.50)
578.00 (554.50~617.75)
483.50 (450.75~517.00)
829.50 (783.25~882.25)
476.50 (454.25~539.75)
251.50 (237.00~267.00)
641.50 (589.50~687.75)
512.50 (472.50~566.00)

I3 R e ik 3 4
151.00 (147.50~152.65)
50.50 (47.45~54.95)
90.20 (87.75~93.15)
77.90 (76.3~79.65)
64.00 (60.05~67.50)
53.30 (51.85~54.20)
117.60 (115.40~119.60)
107.00 (99.40~113.40)
63.70 (62.20~65.25)
328.00 (311.00~343.50)
614.00 (571.00~749.50)
626.00 (584.00~653.50)
514.00 (474.00~554.50)
904.00 (837.50~976.50)
532.00 (483.00~591.00)
267.00 (247.00~300.00)
694.00 (626.50~750.50)
560.00 (500.00~613.50)

Pia
0.160
0.000
0.029
0.017
0.924
0.476
0.000
0.003
0.243
0.000
0.000
0.000
0.015
0.000
0.000
0.000
0.012
0.004

Table 3. Multivariate Logistic regression analysis of factors influencing the diagnosis of bloodstream infection sepsis

= 3. ZEZE Logistic BN IBMIR RIS AEIS R E R

A B S.E. Wald {8 OR (95% CI) Pl
NE-SFL -0.120 0.172 0.490 0.887 (0.634~1.241) 0.484
NE-FSC 0.058 0.124 0.214 1.059 (0.830~1.351) 0.644

LY-X 0.120 0.196 0.376 1.128 (0.768~1.655) 0.540

MO-X 0.447 0.206 4.697 1.563 (1.044~2.341) 0.030

MO-Y —0.041 0.071 0.331 0.960 (0.835~1.103) 0.565
NE-WX 0.062 0.026 5.482 1.063 (1.010~1.120) 0.019
NE-WY 0.043 0.015 8.558 1.044 (1.014~1.075) 0.003
NE-WZ -0.009 0.011 0.706 0.991 (0.970~1.012) 0.401
LY-WX 0.008 0.008 0.895 1.008 (0.992~1.024) 0.344
LY-WY 0.008 0.004 3.577 1.008 (1.000~1.017) 0.059
LY-WZ 0.012 0.008 2517 1.013 (0.997~1.028) 0.113
MO-WX 0.000 0.015 0.000 1.000 (0.971~1.030) 0.994
MO-WY -0.002 0.004 0.174 0.998 (0.990~1.006) 0.676
MO-WZ 0.002 0.006 0.163 1.002 (0.991~1.013) 0.687
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3.4. CRP, PCT. MO-X. NE-WX. NE-WY 287 B:SLRERER ROC BiZE

%} CRP. PCT. MO-X. NE-WX. NE-WY N =f8trECE R0l 34T ROC #hZ7r#r, 45 R E7R, MO-
X NE-WX.NE-WY =38R BkEHa il Xy M &k ik 58 0E 12 Wi Pk e AUC (95% CI)29 0.918 (0.874~0.963),
Youden fE¥UCN 0.714, ¥FRE N 0.933, HUKE AN 0.781. CRP X ML YLk FHAE 2 Witk fg etk AUC
(95% CI)N 0.991. W#E 4. K 1.

Table 4. ROC curves of MO-X, NE-WX, NE-WY, and combined three-indicator detection for the diagnosis of bloodstream

infection sepsis

%< 4. MO-X. NE-WX. NE-WY R =IiEtREX &1 MIS Wi MR B AR B AER) ROC BhZk S 3L

e AUC 95% CI P1H Cut-off i A  BURsEE e 5
MO-X 0.792 0.716~0.869 <0.001 116.15 0.521 0.671 0.850
NE-WX 0.802 0.729~0.875 <0.001 3215 0.471 0.671 0.800
NE-WY 0.868 0.810~0.927 <0.001 567.5 0.581 0.781 0.800
=THRPRI S 0.918 0.874~0.963 <0.001 - 0.714 0.781 0.933
PCT 0.966 0.933~0.999 <0.001 0.187 0.857 0.890 0.967
CRP 0.991 0.977~1.000 <0.001 6.64 0.969 0.986 0.983
100 ———
— MO-X
80+ — NE-WY
,\3 — NE-WX
g o0 —  MO-X+NE-WX+NE-WY
2 a0- — PCT
’ CRP
20
0+
0 20 40 60 80 100

100% - Specificity(%)

Figure 1. ROC curves of CRP, PCT, MO-X, NE-WX, NE-WY, and combined three-indicator detection for the diagnosis of

bloodstream infection sepsis

[# 1. CRP. PCT. MO-X, NE-WX, NE-WY K =35#rEx & MIS WA I 7R B AR EER ROC Bz

3.5.MO-X. NE-WX,. NE-WY 5 SOFA ¥4 zZ [EREX 14947

¥ ERAFIZWZENER CPD 2415 SOFA VT3 A7 M G40 HT R I, MO-X 5 SOFA 143 f71E 1E
FHRME(rs = 0.242, P=0.040); NE-WY 5 SOFA 11/ f# £ IEAH %% (rs = 0.305, P=0.009); NE-WX 5 SOFA

PP e R, W 2,

3.6. MFERESAREAE D & TR IEE 27 BRIk

73 51 ML SR e PR R AR A 2 I R 50 ). B PRI 12 0], HEEG B, RE
G 10 Bi. 73 WG M FRILRT IR I 102 BRI E R, 0 R AGLANHT =A7 AR 18 73 o KR A i s i
RICEAHE . S2AZITE. WK S.
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SOFAiT %
- - N
o [3,] o
1 1 1

(3.
1

0
v T T

110 115

@

rs =0.180
P=0.127

SOFA >

120 125 130
MO-X

20+

-
(3]
1

-
o
1

T
300

T T T 1
350 400 450 500
NE-WX

(b)

1 SOFA iF4y, FIRASEREIT, Ele, RS TR ™E, MiERE. B'h)Es MO-X 5 SOFA
VRSP EIE ARG, (b)%7R NE-WX 5 SOFA PP oA %t, (c)®/n NE-WY 5 SOFA PP/ 7 7E IEAH G 1

Figure 2. Correlation analysis between MO-X, NE-WX, NE-WY, and the SOFA score

& 2. MO-X. NE-WX. NE-WY 5 SOFA ¥4z [ X5

Table 5. Distribution and composition of pathogenic microorganisms in patients with bloodstream infection sepsis

5. MRBRRRESERERRED AR

973 JER BT H#(n=102) TR (%)
No.
FEZPIEE 72 70.59
PN7E S| 25 24.51
I ¢ B B A 1 19 18.63
i 2 ANEAT 1 11 10.78
) o AP P 6 5.88
FHoAth 11 10.78
B2 P 26 25.49
R BR TR 12 11.76
FERRE R 7 6.86
i7EENEAN 5 4.90
HoAth 2 1.96
HH 4 3.92
IR 2 B BE 3 2.94
b e FEAL 3 ) 1 0.98

DOI: 10.12677/acm.2026.162400

355

[MANFSE St A/


https://doi.org/10.12677/acm.2026.162400

YLl 5E

3.7. EZPAMESE AR IR RS IER BB X ISR ER ST
Eb A5 22 B T -5 2 9 e T I e i 4L ) PR AE S4B AR R B, PCT A 9 2% B T L 3t R e e

B A P 22 P M B IR R B A R TR, ERERIMFRE (P < 0.05). 2 BH M B s g

JRFPELL LY-WY L& 22 PIPE B iR e i s e 4 s, Z R A Gt 28 (P < 0.05). W& 6.

Table 6. Comparison of relevant parameters between Gram-positive and Gram-negative bloodstream infection sepsis groups

6. FEAMESEZ AN RMRRRRSEABEXIETRNER N

B2 A B I R G R 2

B2 [ B I R G R 2

o PMA
(n=12) (n=50)
WBC 11.88 (8.55~18.23) 13.33 (10.42~16.71) 0.487
CRP 93.31 (53.15~158.10) 110.69 (61.81~182.38) 0.412
PCT 1.31 (0.07~7.00) 6.95 (0.98~24.45) 0.025
NE-SSC 151.75 (146.48~154.23) 150.20 (147.18~152.50) 0.599
NE-SFL 49.10 (44.95~53.25) 51.20 (48.15~55.73) 0.121
NE-FSC 89.65 (87.23~92.58) 90.45 (87.88~93.25) 0.556
LY-X 77.70 (75.33~79.40) 77.80 (76.35~80.20) 0.859
LY-Y 64.25 (58.95~67.13) 64.35 (59.80~67.53) 0.810
LY-Z 53.60 (51.35~54.58) 53.20 (51.90~54.20) 0.866
MO-X 117.75 (115.23~119.98) 117.65 (115.45~120.25) 0.929
MO-Y 103.20 (96.50~116.30) 108.25 (99.85~113.35) 0.682
MO-Z 64.30 (63.33~65.45) 63.65 (62.15~65.23) 0.305
NE-WX 326.00 (309.25~340.25) 328.00 (313.25~338.50) 0.742
NE-WY 605.00 (590.00~01.50) 623.00 (572.50~773.25) 0.817
NE-WZ 624.00 (590.75~674.00) 623.00 (586.25~655.75) 0.533
LY-WX 508.50 (424.25~554.50) 508.00 (474.50~545.00) 0.551
LY-WY 984.50 (900.00~1080.00) 888.50 (836.75~952.75) 0.020
LY-WZ 552.00 (502.50~586.25) 519.50 (463.00~595.50) 0.301
MO-WX 259.00 (231.50~301.25) 270.00 (245.75~298.00) 0.444
MO-WY 686.50 (630.50~778.00) 707.00 (632.75~745.25) 0.748
MO-WZ 564.00 (538.00~615.75) 560.00 (500.50~607.75) 0.605
4. Wig

LAER, FEE I BRI, IREAE A AR R ASET R B R fF, (AR fe SR B K
TRAMBET B EZR A 2 — o Horbr, MR AR AE e A I S PR o i Pt Dy 77 B e B ) XU BE i 5]

FI A IR A I REAE 2 WT R “ Brbmite” 402 B 57,

{EAGINFERS B, AR T IR T B i

BRI, AITA] BESERMIAG UL R A B £, Dt Sk, s BUREE Hshs R EMbs 549,
P L0 SR e P 0 (1 7 A2 i R D o A 7R S W i 28 O ) o N P U QA B AR £ 37— AR v 20 A
SR T M A MRS, AT — R ARSI RERHE T A S . RS HRE E R
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