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Distribution of pathogenic bacteria in acute lower respiratory tract infections in children and detection
and analysis of serum LDH/ALB and PD-L1

DU Weixin', LV Jianhua®’, LIU Zhan®, ZHANG Junxia', JI Zimin® (1. Basic Medical Teaching
Department s Puyang Medical College, Puyang » Henan 457000, China ; 2. Pharmacy Department , Puyang People’s
Hospital ;3. Department of Laboratory Medicine, Puyang People’s Hospital ; 4. Department of Pediatric Internal
Medicine , Puyang People’s Hospital) ™

Objective To investigate the distribution of pathogenic bacteria in acute lower respiratory tract infection
(ALRTD in children and to detect serum lactate dehydrogenase (LDH) /albumin (ALB) and programmed death ligand 1
(PD-L1). Methods This study selected 92 children with ALRTI who received medical treatment at Puyang People’s
Hospital from June 2021 to June 2023 as the ALRTI group.and another 85 children who underwent physical check ups as
control group. The distribution of pathogenic bacteria in sputum samples was identified using a fully automated bacterial
identification device. ELISA was applied to detect PD-L.1, interleukin-6 (IL.-6) , procalcitonin (PCT) ., C-reactive protein
(CRP) ,and tumor necrosis factor-a (TNF-o). Fully automated blood cell analyzer was applied to detect blood routine
indicators such as hemoglobin (Hb) . red blood cells (RBC), platelet (PLT),lymphocyte (LYM) . monocytes (MON),
white blood cells (WBC) , and neutrophil (NEU). Fully automated biochemical analyzer was applied to measure ALB,
creatinine (Cre) , LDH,adenosine deaminase (ADA) ,and carcinoembryonic antigen (CEA),and the LDH/ALB ratio was
calculated. Multivariate logistic regression was applied to analyze the influencing factors of occurrence of ALRTI. Pearson
was applied to analyze the correlation between LDH/ALB,PD-L1 and various influencing factors. ROC curve was applied

to analyze the diagnostic value of LDH/ALB and PD-L1 for the occurrence of ALRTI,and Z-test was used to compare the
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differences in AUC.

Results Children with ALRTI had the highest proportion of Gram negative bacteria in sputum.

The number of cough cases, levels of biochemical indicators (LDH, ADA, CEA), blood routine indicators ( Hb, MON,
WBC,NEU) ,inflammatory factors (IL-6,CRP, TNF-q,PCT), LDH/ALB,and PD-L1 increased in the ALRTI group, but
the LYM, ALB,and Cre decreased (P<C0.05). CEA,Cre,1L-6,CRP,LDH/ALB,and PD-L1 were the influencing factors
for the occurrence of ALRTI in children (P <C0. 05). LDH/ALB and PD-L.1 were correlated with CEA,IL-6,CRP, and
negatively correlated with Cre (P<C0.05). The AUC of combined diagnosis of LDH/ALB and PD-L1 was 0. 915, which

was better than their individual diagnoses (all P<C0. 05).

Conclusion Gram negative bacteria account for the highest

proportion in sputum in children with ALRTI,and serum LDH/ALB and PD-L1 levels increase, which are correlated with

biochemical indicators and inflammatory factor levels. The combination of the two has certain value in diagnosing the

occurrence of ALRTI in children.

[Keywords])

acute lower respiratory tract infection in children; distribution of pathogenic bacteria; lactate

dehydrogenase/albumin; programmed death ligand-1;diagnostic value
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LDH/ALB.PD-L1 N JL# % 4= ALRTI %)% 57 5 i A
F(P<0.05),
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Table 1 Comparison of general information between the ALRTI
group and the control group

SiH ] X R4 ALRTI 41
Project Control gﬁroup ALRTI group t/y P
(n=285) (n=92)
HHCH) 38(44.71) 45(48.91) 0.314  0.575
AERE ) 6.74£2.12 7.21+2.25 1.427  0.155
Efﬁ?iﬁﬁ 20,162, 14 20.3242.17 0.493  0.622
JE A S 0.565  0.452
At 17(55.29) 56(60. 87)
4] 38(44.71) 36(39.13)
TG 14(16.47) 22(23.91) 1.150  0.219
BEGD 11(12.94) 16(17. 39) 0.677  0.411
W08k () 7(8.24) 25(27.17) 10.699 0,001
WA R G2 14(16.47) 23(25.00) 1.944  0.163
A RR G2 15(17.65) 26(28.26) 2,796 0.094
AR R
ALB(g/L) 40,5711, 24 28.1548.56 8.308  0.000
LDH(U/L) 284.32483.54  324.75+101.36  2.882  0.004
ADA(U/L) 28.47+8.35 37.43+£10.14  6.388  0.000
CEA(ng/mlL) 3.58+1.07 4.32+1.21 1,296 0.000
Cre(mmol/L) 63.78418.36 57.21414.25 2,671 0.008
LDH/ALB 7.85+2.54 11.57+3.64 7.824  0.000
PD-L1(pg/mL) 68.32+21. 65 93.24+28.73  6.476  0.000

®2 ALRTIASHBAMERSKERTFE [n(%),(xEs)]
Table 2 Comparison of blood routine and inflammatory factors
between the ALRTI group and the control group

5 H ] Xf HE 2 AL’R‘TI Eil ‘
Project Control group  ALRTI group  /y* P
(n=285) (n=92)
I & K
Hb(g/L) 97.63430.54 125.47438.42 5.308 0.000
RBC(X10"%/L)  4.21+£0.75 4.36+0.83  1.258 0.210
PLT(X10°/L) 278.31+78.24 264.17+75.32 1.225 0.222
LYM(X10°/L) 4.64+1.36 3.57+1.08  5.818 0.000
MON(X10°/L)  0.61+0.18 0.7240.23  3.523 0.001
WBC(X10" /L) 8.57+2.76 9.834+3.15  2.821 0.005
NEU(X107/L) 2.8340. 84 3.76+1.32  5.541 0.000
RIEH ¥
1L-6(ng/L) 4.8741.14 7.3442.26  9.066 0.000
CRP(mg/L) 8.26+2.63 9.54+2.97  3.026 0.003
TNF-a(ng/L) 21.04+6.58 26.47+8.35  4.779 0.000
PCT(C pg/L) 5.32+1.63 8.17+2.54 8.804 0.000

5 LDH/ALB.PD-L1 5 &0 E FrIHE X &5
LDH/ALB.PD-L1 5 CEA.IL-6,CRP /K & i



o 314 -

OE R OR A F A A
Journal of Pathogen Biology

2025 4F 3 H 5 20 556 3 H
Mar. 2025, Vol. 20.No. 3

3,5 Cre KR MM R (P<0.05) (F D,

* 3 ZEE Logistic BIAS#HILEXR £ ALRTI B #10E =
Table 3 Multivariate logistic regression analysis of factors influencing
the occurrence of ALRTI in children

Aii%m g SE Waldy> P  OR 95%CI
WM 0.486 0.325 2.243 0.134 1.627 0.860~3.076
CEA  0.423 0.186 5.179 0.023 1.527 1.061~2.199
Cre -0.451 0.221 4.164 0.041 0.637 0.413~0.982
Hb  0.423 0.256 2.734 0.098 1.527 0.925~2.522
MON  0.359 0.237 2.295 0.130 1.432 0.900~2.279
-6 0.421 0.183 5.301 0.021 1.524 1.064~2.182
CRP  0.622 0.254 6.000 0.014 1.863 1.132~3.065

LDH/ALB 0.521 0.256 4.145 0.042 1.684 1.020~2.781
PD-L1  0.453 0.217 4.358 0.037 1.573 1.028~2. 407

% 4 LDH/ALB.PD-L1 5 & 00 E F K48 K E 547
Table 4 Correlation analysis between LDH/ALB, PD-L1
and various influencing factors

HF LDH/ALB PD-L1
Factor r P r P
CEA 0.414 0. 000 0.417 0. 000
Cre —0. 406 0. 000 —0.407 0. 000
1L-6 0.411 0. 000 0.408 0. 000
CRP 0.417 0. 000 0.414 0. 000

6 LDH/ALB.PD-L1 X} JLE % 4% ALRTI fJi2 i i &

LDH/ALB.PD-L1 ¥ i2 ;)L & £ ALRTI 1
AUC 4352k 0. 785(95% CI:0. 717 ~0. 843),0. 786
(95%CI:0.719~0. 844), WM HFH ALK K AUC R
0.915(95%CI:0. 864 ~0. 952), L T 4% B B ph 2
(Z s niomas = 4. 506, Zgagappyy = 2. 957, P =
0.000,P=0.003)(F 5.E 1),

% 5 LDH/ALB.PD-L1 XfJLEXR % ALRTI #Ji£ BT i &
Table 5 Diagnostic value of LDH/ALB and PD-L1 for children
with ALRTI

_ el WO BRE AERH
L

Inde AUC 95%CI P Truncated Sensitivity Specificity ~ Youden
e value %) %) index
LDH/ALB 0.785 0.717~0.843 <0.001  8.498 53.26 98.82 0.521
1.92 R
PD-L1  0.786 0.719~0.844 <C0.001 81923 45,65 97.65 0.433
pg/mL
BABE 0,915 0.864~0.952 <0.001  — 777 95,29 0.725
Y Ay
o’

ALRTI & 4 i 5 AL T (14 2N L AR
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AR 22 FRBIME B L e » FLRR S LD IR T
Al G s A T AE RIAYT . ALRTT GGl AR il
RS WP B IR Tk S R R I IR G e
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.

1.00 7
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BRELH
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E 1 LDH/ALB.PD-L1i2H#7 JLE % % ALRTI §J ROC
Fig. 1 ROC of LDH/ALB and PD-L1 for diagnosing children
with ALRTI
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i EA—EE X, AP g, ALRTI 44 LDH/
ALB & FXH B4, 3 H ALRTI 414 0% MR R b ) 3
. LDH/ALB Jt & & JL 3 & A= ALRTI {45l 57 f5 B
H#E., #/5, LDH/ALB o /4 #iil ALRTI % 4 1
WRTEA bRy . PG R e R L H RS AR AR B
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A E S O RIS 4R R B AR BE 5T
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& . ALB, Cre /K V- #:{% . CEA, Cre F} & &2 )L % & 4
ALRTI (57 g2 m P 2. 4878, B AL 48 4 57 ot J2
ALRTI BAMEZEHNE., AWK L H. LDH/ALB
5 CEA.IL-6 .CRP /K2 IEAM 3, 5 Cre /K & A
K. $7R, LDH/ALB 1 Wi x50 2 350 1F J&2 R i
PR A EEE L

PD-L1 j&— ﬁ: 5 TR 1 T 0 A3 0 %
R FEE AR . A R — Bh o g K A A R A
FIH PD-L1 e b ik 5 05 5 48 & & 1) Bt i 9 2808
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HFH G, $8 ALRTI B9 & 2B S 20 I 74 14
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750 % 1k 3 B A i Wi . AR B S . LDH/
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