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Distribution characteristics of pathogensic bacteria and immune function
analysis in children with positive blood cultures
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[Abstract] Objective To understand the distribution of pathogenic bacteria and changes in
peripheral blood lymphocyte subpopulations in children with positive blood cultures in Hebei
Children's Hospital, and to provide a reference basis for the diagnosis and treatment of patients
with bloodstream infections in clinical settings. Methods Nine hundred and seventy-four children
with positive blood cultures were collected from Outpatient Department, Emergency Department
and Inpatient Department of Hebei Children’s Hospital for bacterial culture and identification.
Among them, 468 children were tested for lymphocyte subpopulations, and mixed infections and

co-infections were excluded. Finally, 219 children with purely positive blood cultures were finally
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included as a case group, and 250 children undergoing physical examination were included as a
healthy control group. A case-control study was used to analyse the changes in the peripheral
In 2022, the

top five strains isolated from blood cultures were Staphylococcus epidermidis (25.20% ),

blood lymphocyte subpopulations in children with bloodstream infections. Results

Staphylococcus hominis (11.20%), Staphylococcus aureus (9.00%), Streptococcus pneumoniae
(7.00%), and Klebsiella pneumoniae (6.40%). In 2023, the top five positive strains isolated
from blood culture were Staphylococcus epidermidis (23. 21%), Staphylococcus hominis
(17.93%) , Klebsiella pneumoniae (11.60%), Staphylococcus aureus (7.59%), and Escherichia
coli (6.75%). Changes in peripheral blood lymphocyte subpopulations were consistent between
children with Gram-positive bacterial infections and those with positive blood cultures, both of
which showed that the percentages of peripheral blood total T cells, helper T cells, suppressor T
cells, and double-negative T lymphocytes were significantly lower than those of healthy control
group (P <C0.001), whereas the percentages of B-lymphocytes and NK cells were significantly
higher than those of healthy control group (P <C0.001). Percentages of total peripheral blood T
cells, suppressor T cells and double-negative T lymphocytes in children with Gram-negative
bacterial infections were significantly lower than those in the healthy control group (P<C0.001),
and the differences in percentages of peripheral blood helper and double-positive T lymphocytes,
B lymphocytes and NK cells were not statistically significant when compared with those in the
healthy control group ( P>>0.05). Conclusion Both Gram-positive and Gram-negative
bloodstream infections are associated with cellular immune suppression. However, unlike

children with Gram-negative bloodstream infections, children with Gram-positive bloodstream
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infections also have abnormal activation of humoral and intrinsic immune functions.
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Table 1 Type and composition of pathogenic bacteria isolated from positive blood culture

itk 2022 4F 2023 4F Hit
" AL FIRHE %) AL FIRHE %) AL IR ()
B 368 73.60 328 69.20 696 71.46
A Bk 126 25.20 110 23.21 236 24.23
N AR 56 11.20 85 17.93 141 14.48
& A BRI 45 9.00 36 7.59 81 8.32
¥ I 2 BR A 29 5.80 21 4.43 50 5.13
At i % 1R T 12 2.40 15 3.16 27 2.80
Jiti 9¢ %% 1R B 35 7.00 20 4.22 55 5.65
SR E HiE BR T 13 2.60 11 2.32 24 2.46
TG L4 R B 5 1.00 4 0.84 9 0.92
il 5 1M K TR 8 1.60 0 0.00 8 0.82
15 BR T 5 1.00 1 0.21 6 0.62
Ho AU 4 R 11 2.20 7 1.48 18 1.80
BR 1 BR B 15 3.00 14 2.95 29 2.98
W ERE 6 1.20 3 0.63 9 0.92
9 [l BR 1 0.20 0 0.00 1 0.10
T B R Bk T 1 0.20 1 0.21 2 0.20
2 B 130 26.00 143 30.17 273 28.03
iii 4% 5. B A TR 32 6.40 55 11.60 87 8.93
KW 35 A v 31 6.20 32 6.75 63 6.47
] 2% {15 e AT 20 4.00 10 2.11 30 3.08
NEFFE IR 15 3.00 11 2.32 26 2.67
[ 2 o 1 TR 5 1.00 12 2.53 17 1.75
WITIRTE 5 1.00 8 1.69 13 1.33
it I T 6 1.20 2 0.42 8 0.82
W 27 A% o B 2 0.40 2 0.42 4 0.41
HoAth 14 2.80 11 2.32 25 2.57
B 2 0.40 3 0.63 5 0.51
At 500 100.00 474 100.00 974 100.00
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Figure 1 Inclusion of the research subjects
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Table 2 Comparison of lymphocyte subpopulations between the children with positive blood culture

and those in healthy control group

[M(QR). %]
4151 {17k ST B T AR ke T e A SBHHE T 40 SUHYE T 400 B A RN EL)
migfEmEEL 219 63.10(17.90)  36.10(14.10)  19.80(10.00) 1.90(1.40) 4.20(4.20) 0.10€0.20) 23.10(16.10) 8.00(7.60)
ik o 1 2 250 71.50(6.50) 39.00(7.25) 23.20(7.55) 1.70€0.70) 6.80(3.60) 0.10€0.10) 18.50(6.80) 6.20(4.82)
A 8.138 1,586 6.213 2.377 9.058 0.218 4,345 3.856
P <0.001 <0.001 <0.001 0.017 <0.001 0.828 <0.001 <0.001
2.2.3 B PH R R A5 kR IR A AR LRk B 2.2.4 PR R R e 2 5 e R G TR IR B 40 iR
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20 6 LU B I L 200 A AR R 403 A0 M ) EE B
e TR X B2, 25 A Ge i B L (P<C0.05),
2 O TR U Y A R Sk TR A R RCRH T
WEAEE S 2ZER TG E L (P =0.826), I
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TR e 20 5 fgdt B o) BECZH A T i Bl Ve T 4 B R SRR
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Table 3 The comparison of lymphocyte subpopulations between the children infected with

Gram-positive bacteria and those in healthy control group

[M(QR), %]

A il BT 4 WEBNME T A A0 T A0 L fE XU T 4nfE WP T 40 K BN SR E )
HE MRS 193 63.30(17.20) 36.10(14.00) 19.80(9.80) 1.80(1.30) 4.40(4.10) 0.10€0.20) 23.20(15.70) 8.20(7.50)
il oF R 4L 250 71.50(6.55) 39.00(7.30) 23.20(7.50) 1.70€0.70) 6.80(3.60) 0.10€0.10) 18.50(6.80) 6.20(4.82)

Z A8 8.088 4.531 5.939 1.992 8.725 0.220 4.534 4.428

P14 <€0.001 <€0.001 <€0.001 0.046 <0.001 0.826 <0.001 <0.001

R4 EZTAEEBSESE R R EE TR
Table 4 Comparison of lymphocyte subpopulations between the children infected with
Gram-negative bacteria and those in healthy control group
[M(QR). %]

Eill f% BT BTN MEE T g L E RPITET 40 WM T4 S B4k A AR 1 4
WP AL 26 61.90(23.000  36.10(18.80)  18.95(10.20)  2.35(2.10) 3.30(4.60) 0.10€0.20)  18.05(21.30)  6.10(7.90)

i B X T 41 250 71.50(6.55) 39.00(7.25) 23.20(7.55) 1.70€0.70) 6.80(3.60) 0.10€0.10) 18.50(6.80) 6.20(4.82)

A 2.864 1.708 3.000 2.118 4.147 0.066 0.785 0.698

P fH 0.004 0.088 0.003 0.034 <0.001 0.947 0.433 0.485
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