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Analysis of relationships of vitamin D with immunity and prognosis of children with sepsis
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[ Abstract ] Objective To survey serum level of vitamin D in children with sepsis and to explore relationships of vitamin D with
immunity and prognosis of the children with sepsis. Methods The serum levels of vitamin D of 63 children with sepsis (divided into
sepsis group) and 53 non-septic children (in the same period,divided into non-sepsis group) who hospitalized in Pediatric Intensive
Care Unite (PICU) of Hebei Provincial Children’s Hospital from December 2021 to November 2022 were detected. The difference in
serum level of vitamin D of the children between the two groups,and correlations of serum vitamin D level with immune indexes
(lymphocyte subsets and immunoglobulin) of the children with sepsis were analyzed.Logistic regression analysis was used to screen
risk factors for mortality of the children with sepsis.and ROC curve was used to evaluate prognostic values of these risk factors for
the children with sepsis. Results ) The serum level of vitamin D of the children in the sepsis group was lower than that in the non-
sepsis group (Z=—5.740,P<C0.05).@Correlation analysis showed that the serum level of vitamin D of the children in the sepsis
group was positively correlated with total T lymphocytes (CD3" ), helper T lymphocytes (CD4" ) and CD4" /CD8" ratio (r =
0.308,0.264 and 0.272 respectively,all P<C0.05).@® Univariate analysis showed that the serum vitamin D level, pediatric critical
illness score (PCIS), pediatric sequential organ failure assessment (PSOFA) score, serum lactate (LAC) level and CD4* /CD8*
ratio were the influencing factors of mortality of the children with sepsis (Z/t=—4.138, —4.390, —4.582, —3.000 and —2.282
respectively,all P<C0.05).Logistic regression analysis shown that the serum vitamin D level and PCIS score were independent risk

factors for 28-day death in sepsis (OR=0.732,95%CI :0.540-0.993, P =0.045;OR =0.785,95%CI :0.642-0.960, P =0.019). The
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AUC of combination of vitamin D and PCIS score was 0.941(95% CI :0.886-0.995) ,and when the cutoff value was determined at

0.226, the sensitivity was 94.4% and the specificity was 84.4%. Conclusion Vitamin D deficiency affects immune function of the

children with sepsis.Serum vitamin D level is an independent risk factor for predicting 28-day death in children with sepsis. The

combination of serum vitamin D level and PCIS score can improve the predictive value for 28-day death in children with sepsis.
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Table 1 Comparison of general information of the children between the sepsis group and the non-sepsis group
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LN 3(4.8) 1(1.9
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Table 2 Comparison of vitamin D level and distribution between the sepsis group and the non-sepsis group
et IR BEAE 4 (n=63) JE MR BEAE 4 (n=53) X2/7Z P {H
%A= E D K- (ng/mL) 12.56(9.70,18.50) 24.58(15.77,31.05) —5.740 <0.01
iR D RAERZ 32.745 <0.01
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Table 3

Analysis of correlation between vitamin D and

immune indexes in children with sepsis
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Table 4 Univariate analysis of prognosis of the children with sepsis
LD A SET-4 Z/t P
WBC(X 10°/L) 9.70(7.25,17.80) 15.95(3.73,22.38) —0.677 0.498
CRP(mg/L) 127.23(26.84,150.96) 67.53(4.78,113.69) —1.917 0.055
PCT(ng/L) 2.11€0.36,14.13)) 2.60(0.43,22.51) —0.555 0.579
LAC(mmol/L) 1.50(1.05,2.00) 4.05(1.28.7.20) —3.000 0.003
BT M8 (CD3 ) (/pl) 658(351.5,1725.0) 502(223.50,907.50) —1.286 0.199
B T 4080 (CDA ) (/pl) 408(203.50,907.50) 231(127.75,772.25) —1.073 0.283
W T 403+ %(CD8 ™) (/L) 202(120.50,587.00) 292(118.75,466.50) —0.624 0.533
KB A A (CD19 1) (/L) 332(145.50,904.00) 230(95.50,843.25) —0.799 0.424
H SR G A B (CD16 7 CD56 ) (/L) 132(35.00,264.00) 113(19.00,480.00) —0.152 0.879
i Bh /AW (CD4T /CD8 ™) 1.91(1.42,2.91) 1.39(0.79,1.79) —2.282 0.022
IeG(g/L) 7.01(5.51,8.93) 5.49(3.40,10.30) —1.324 0.186
TgA(g/L) 0.90(0.42.,1.24) 0.61€0.22.1.15) —0.845 0.398
IgM(g/L) 0.81(0.48.1.14) 0.95(0.57,1.09) —0.624 0.533
PCIS 45 83.33+6.31 71.89+38.66 —4.390 <<0.01
PSOFA ¥4} 3.00(2.00,6.00) 8.00(5.75,10.25) —4.582 <<0.01
44 % D(ng/mL) 16.10(10.40,19.69) 9.66(5.48,11.24) —4.138 <<0.01
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Table 5 Logistic regression analysis of the influencing factors for 28-day death in children with sepsis
i H B SE Waldx? OR 95%CI P
#$#AE D —0.312 0.155 4.03 0.732 0.540~0.993 0.045
PCIS 143 —0.242 0.103 5.547 0.785 0.642~0.960 0.019
PSOFA 145 0.028 0.177 0.027 1.028 0.738~1.434 0.869
CD4t /CDS8 ! —0.359 0.526 0.466 0.698 0.249~1.957 0.495
LAC 0.710 0.413 2.962 2.034 0.906~4.566 0.085
2.5 MBFHEED R PCISESXMRBESRIL 1.0
28d & T Bl 4y B
S LT 4 % D PCIS V40 1 7% 06 4 o
A A8 ) B e B AE L FLUS B9 ROC 28, R 4k 0.6
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(0.735.0.936) ] # I {6 2 13. 91 Wf. R 8B ™ o4 L
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HFH 0.855[95 % CI(0.752,0.958) 1, B Wi {2 77 ' — BE4
BF, RN 66.7% . Fr RN 86.7% . A FEIRIT 0.0
ROC ik F iRk 0.941[95% CT(0.886,0.995) ], v ?f4%%ﬁ§ v

W N 0.226 BF, REE N 94.4%, Fr HE N
84.4 %, FH L AT UL G 25 Bk A 41 T T R e B E TS 1Y
WMME LR 1. 6) .

B 1 FBEFEMNUKRSESRIL 28d ETHEMN ROC B
Fig.1 ROC curves of predicting values of the three

indexes for 28-day death in children with sepsis
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Table 6 Predictive values of vitamin D and PCIS score,and combination of vitamin D and PCIS for sepsis-caused death
Ei=Ran AUC 95%CI P fH T AR RE ) TR D
#eEFR D 0.836 0.735~-0.936 <<0.01 13.91 94.4 60.0
PCIS ¥4 0.855 0.752~0.958 <0.01 77 66.7 86.7
4 48 4 0.941 0.886~-0.995 <0.01 0.226 94.4 84.4
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