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Relationship Study between NLR, 25-(OH)D3, IL-6, PCT and Immune
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ABSTRACT Objective: To investigate the relationship between neutrophil to lymphocyte ratio (NLR), 25-hydroxyvitamin D3 [25-
(OH)D3], interleukin-6 (IL-6), procalcitonin (PCT) and immune function and poor prognosis in children with severe mycoplasma
pneumoniae pneumonia (MMP). Methods: 106 children with severe MMP who were admitted to our hospital from February 2019 to
December 2021 were selected as the severe group, and 101 children with mild MMP (mild group) who were admitted in the same period
were selected as the control. Peripheral blood neutrophil count, lymphocyte count, T lymphocyte subsets, serum 25- (OH)D3, IL-6, PCT
levels were detected, and NLR was calculated. The correlation between NLR, 25- (OH)D3, IL-6, PCT and T lymphocyte subsets was
analyzed. Children with severe MMP were followed up for half a year after treatment, according to the prognosis of children with severe
MMP, they were divided into good prognosis group (75 cases) and poor prognosis group (31 cases). Multivariate Logistic regression
analysis was used to analyze the factors affecting the prognosis of children with severe MMP. Results: The NLR, IL-6, PCT levels and
CD8" in the severe group were higher than those in the mild group (P<0.05), while the 25- (OH)D3 level, CD3", CD4" and CD4"/CD8"
were lower than those in the mild group (P<0.05). The NLR, IL-6 and PCT levels were negatively correlated with CD3*, CD4" and
CD4'/CD8*(P<0.05), and positively correlated with CD8"(P<0.05). 25-(OH)D3 was positively correlated with CD3*, CD4*, CD4"/CD8"
(P<0.05), and negatively correlated with CD8" (P<0.05). Multivariate Logistic regression analysis showed that massive consolidation of
lung, NLR (higher), IL-6 (higher) and PCT (higher) were risk factors for poor prognosis in children with severe MPP (P<0.05), and 25-
(OH)D3 (higher) was a protective factor (P<0.05). Conclusion: The NLR, IL-6, and PCT levels are increased, and the 25-(OH)D3 level is
decreased in children with severe MMP, which are related to cellular immune dysfunction and poor prognosis. The detection of NLR,
IL-6, PCT, and 25-(OH)D3 is helpful to evaluate the prognosis of children with severe MMP.
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Table 1 Differences in NLR, 25-(OH)D3, IL-6, PCT and T lymphocyte subsets between the mild group and severe group(xt s)
25-(OH) D3

PCT
Groups n NLR IL-6(pg/mL) CD3(%) CD4(%) CD8(%) CD4'CD8
(nmo/L) (ng/mL)

Mild group 101 1.06+ 0.31  39.65+ 6.19 82.35%+ 19.08  0.32+ 0.11 61.24+ 9.72 27.09+ 429 23.88+ 439 1.13+ 0.21
Severe group 106 2.95+ 0.63 2934+ 4.09 13526+ 26.35 0.62+ 0.12 5835+ 6.78 25.13%+ 3.56 2631+ 3.94 095+ 0.21
t -27.175 14.201 -16.478 -18.723 2491 3.583 -4.195 6.164

P 0.000 0.000 0.000 0.000 0.014 0.000 0.000 0.000

% 2 NLR.25-(OH)D3.IL-6,PCT 5 T #kEpaTE B4 £ R (r, P)
Table 2 Correlation coefficients between NLR, 25-(OH)D3, IL-6, PCT and T lymphocyte subsets(r, P)

NLR 25-(OH)D3 IL-6 PCT
Indexes
r P r P r P r P
CD3* -0.502 0.000 0.463 0.000 -0.455 0.000 -0.513 0.000
CD4* -0.472 0.000 0411 0.000 -0.503 0.000 -0.498 0.000
CD8" 0.462 0.000 -0.509 0.000 0.602 0.000 0.547 0.000
CD4/CD8* -0.568 0.000 0.422 0.000 -0.539 0.000 -0.528 0.000
2.3 ®MELE MPP 2)LERNEEE S 4 (P<0.05),25-(OH)D3 7k - .CD3*.CD4" ,CD4"/CD8" ik F
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JA AN R AU PR R] e NLR IL-6 PCT /K- (CD8' 52 il I By i L 22 gt i3 L (P>0.05), L3k 3,
PRI R =2/3 filint iRy SRR A A LU s T U R
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Table 3 Univariate analysis of poor prognosis in children with severe MPP

Poor prognosis group Good prognosis group
Factors t/x? P
(n=31) (n=75)
Age(years, xt s) 8.11% 2.05 831+ 2.32 -0.417 0.677
Gender[n( % )]
Male 18(58.06) 41(54.67) 0.103 0.749
Female 13(41.94) 34(45.33)
Weight(kg, x+ s) 34.62% 4.11 34.09+ 4.08 0.607 0.545
Heating time(d, xt s) 9.05+ 2.11 5.14% 1.09 12.548 0.000
Body temperature at
- 38.85+ 0.61 38.65+ 0.69 1.402 0.164
admission( C, x* s)
Course of disease(d, x* s) 13.15+ 2.15 10.01+ 2.42 6.270 0.000
Range of affected lungs
[n(%)]
<<2/3 lobes 8(25.81) 39(52.00) 6.098 0.014
=2/3 lobes 23(74.19) 36(48.00)
Massive consolidation of
lung[n( % )]
Yes 25(80.65) 31(41.33) 13.603 0.000

No 6(19.35) 44(58.67)
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Pleural effusion[n( % )]

Yes 6(19.35) 10(13.33) 0.621 0.431
No 25(80.65) 65(86.67)
Extrapulmonary
complications[n( % )]

Yes 7(22.58) 4(5.33) 7.015 0.008

No 24(77.42) 71(94.67)

NLR 331+ 0.20 2.80% 0.32 8.222 0.000
IL-6(pg/mL, xt s) 152.03+ 13.49 128.33% 9.56 10.239 0.000
PCT(ng/mL, x* s) 0.71% 0.06 0.58+ 0.09 4.543 0.000

25-(OH)D3(nmo/L, x* s) 26.35+ 1.06 30.58+ 2.15 -10.422 0.000
CD3( %, xt s) 54.41% 1.19 59.98+ 2.05 -14.150 0.000
CD4*( %, xt 5 ) 23.16x 0.69 2594+ 2.11 -7.162 0.000
CD8"(%, xt s) 28.12+ 0.94 25.56 2.34 5.885 0.000

CD4/CD8(xt s) 0.82+ 0.05 1.01+ 0.13 -6.637 0.000
White blood cell count
10.35+ 2.35 9.81% 2.09 1.749 0.082

(% 10YL, x% s)

2.4 HNWERE MPP BILFUE AR RAI S EE Logistic [E)34 47
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Table 4 Lgistic regression equation of poor prognosis in children with severe MPP

Variable B SE Wald »? OR(95%CTI) P
Massive consolidation of lung 0.714 0.201 12.618 2.042(1.377~3.028) 0.000
NLR(higher) 0.553 0.185 8.935 1.738(1.210~2.498) 0.003
IL-6( higher ) 0.617 0.178 12.015 1.853(1.308~2.628) 0.000
PCT( higher) 0.593 0.169 12.312 1.809(1.299~2.520) 0.000
25-(OH )D3( higher ) -0.493 0.132 13.949 0.611(0.472~0.791) 0.000
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