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Study on the correlation between inflammatory indexes, metal elements and disease progression in children
with mycoplasma pneumoniae pneumonia

MA Xinyue'?, LI Man?, YANG Jing?, XUAN Geng?, ZHEN Ruiwei?, BAI Hong'

(1.Department of Immunology, School of Basic Medical Sciences, Tianjin Medical University, Tianjin 300070, China; 2.Department of
Clinical Laboratory, TEDA Hospital of Tianjin University, Tianjin 300457 , China)

Abstract Objective: To explore the correlation between serum inflammatory indexes, metal element levels and disease progression
in children with mycoplasma pneumoniae pneumonia (MPP ). Methods: A total of 270 children with MPP admitted to Tianjin TEDA
Hospital from April 2024 to April 2025 were enrolled and divided into the non-severe MPP (non—SMPP group, n=185) and the se—

vere MPP (SMPP) group (n=85) according to disease severity. Clinical data of the two groups were compared. Multivariate Logistic

regression analysis was used to screen independent risk factors for SMPP. Receiver operating characteristic (ROC) curve was applied
to evaluate the predictive efficacy, and Spearman correlation analysis was performed to assess the correlation between inflammatory
indexes and metal element levels in children with MPP. Results: Compared with the non—SMPP group, the SMPP group showed sig—
nificantly elevated levels of platelet—to—lymphocyte ratio (PLR ), neutrophil-to—lymphocyte ratio (NLR ), systemic immune—inflam—
mation index (S1I ), systemic inflammatory response index (SIRI), high-sensitivity C—reactive protein (hs—CRP), interleukin—6
(IL-6), D=dimer (D-D), and copper (Cu) (Z=-7.912, -8.202, -9.620, -9.273, -3.126, -2.393, -7.855, -3.021, all
P<0.05), while the levels of calcium (Ca), iron (Fe), and zinc (Zn) were significantly decreased (Z=-2.364, -2.048, -2.279,

all P<0.05). Multivariate Logistic regression analysis using the backward stepwise method revealed that NLR (OR=0.619, 95%CI

0.41-0.933, P=0.022), SIRI (OR=1.661, 95%CI: 1.162-2.373, P=0.005), STl (OR=1.003, 95%CI: 1.002-1.004, P<0.001),

and D-D (OR=1.823, 95%CI: 1.059-3.137, P=0.03) were independent risk factors for SMPP. ROC curve analysis showed that the
area under the curve (AUC) values of PLR, NLR, S1I , and SIRI for predicting SMPP were 0.800 (95%CI:0.747-0.853, P<0.05),
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0.811 (95%C1:0.758-0.863, P<0.05),0.865 (95%CI:0.821-0.908, P<0.05) and 0.851 (95%CI:0.805-0.897, P<0.05), with
optimal cut—off values of 129.83, 2.6, 610.86, and 1.84, respectively; the sensitivities were 0.800, 0.718, 0.894, and 0.776, re—

spectively; and the specificities were 0.692, 0.757, 0.681, and 0.811, respectively. Spearman correlation analysis indicated that Fe
was negatively correlated with PLR, NLR, S1I , and SIRI (r=-0.153, -0.213, -0.204, -0.225, all P<0.05), Zn was negatively
correlated with PLR, NLR, SII, and SIRI (r=-0.249, -0.199, -0.222, -0.205, all P<0.05),whereas Cu was positively correlat—
ed with PLR, NLR, SII', and SIRI (r=0.226, 0.209, 0.208, 0.183, all P<0.05). Conclusion: PLR, NLR, SII , and SIRI can

predict the risk of severe illness in children with MPP. It is crucial to pay attention to the supplementation of metal elements in chil-

dren in daily life.
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Tab.1 Comparison of clinical data between SMPP group and non-SMPP group [1( % ) ,M( Py, P+)]

et SMPP 21 (n=85) 4l SMPP 2 (n=185) i P
AR (%) 9.00(5.50,11.00) 8.00(6.00,11.00) -0.047 0.962
P (f1])

Bk 40(47.06) 89(48.11) 0.026 0.873

Ergis 45(52.94) 96(51.89)
WBC(x10L) 9.73(8.76,11.98) 8.68(6.98,10.59) —4.324 <0.001
Neu(x10%L) 6.30(4.89,8.48) 4.31(3.09,6.07) -6.597 <0.001
Lym(x10%/L) 1.69(1.38,2.20) 2.41(1.82,3.53) -5.761 <0.001
Mono(x10%/1.) 0.73(0.53,1.01) 0.51(0.35,0.75) -5.279 <0.001
PLT(x10%L) 338.00(229.50,406.50) 245.00(197.50,318.00) -5.195 <0.001
PLR 177.05(135.00,243.31) 100.54(62.57,143.28) -7.912 <0.001
NLR 3.76(2.37,5.42) 1.79(1.06,2.59) -8.202 <0.001
ST 1211.55(799.28,1 660.42) 406.26(212.36,708.14) -9.620 <0.001
SIRI 2.82(1.88,4.08) 0.92(0.44,1.63) -9.273 <0.001
Ca(mmol/L.) 1.25(1.20,2.06) 1.66(1.21,2.20) -2.364 0.018
Mg(mmol/L) 1.29(1.13,1.42) 1.28(1.20,1.40) -1.622 0.105
Fe(pmol/L) 10.20(4.55,14.70) 11.50(7.55,16.75) —2.048 0.041
Zn( umol/L) 14.90(12.70,17.25) 16.10(13.30,19.30) -2.279 0.023
Cu( pmol/L) 17.68(13.68,23.23) 15.54(13.03,17.61) -3.021 0.003
hs—CRP(mg/L) 10.81(4.69,15.92) 7.40(3.86,12.39) -3.126 0.002
IL-6(pg/ml.) 10.51(7.88,13.35) 8.83(6.78,12.38) -2.393 0.017
D-D(mg/L) 0.66(0.57,1.12) 0.39(0.26,0.59) —7.855 <0.001
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7~ ,NLR(OR=0.619,95%CI:0.41~0.933,P=0.022)
SIRI(OR=1.661,95%CI:1.162~2.373,P=0.005) .S Il
(OR =1.003,95% CI:1.002 ~1.004,P <0.001) .D -D

(OR=1.823,95%CI:1.059~3.137,P=0.03)
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NLR.S II .SIRI i) SMPP iy AUC 43 5l & 0.800
(95%CI:0.747~0.853,P<0.05),0.811(95%CI:0.758~
0.863,P<0.05),0.865(95%CI:0.821~0.908,, P<0.05 ),
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F 2 SMPP &R EEK Logistic B35 Hr
Tab.2 Univariate Logistic regression analysis of influencing factors of SMPP

SR R R B SE Wald OR 95%CI P

PLR 0.013 0.002 41.078 1.013 1.009~1.017 <0.001
NLR 0.680 0.098 47.651 1.973 1.627~2.393 <0.001
ST 0.003 0.001 59.437 1.003 1.002~1.004 <0.001
SIRI 0.873 0.124 49.837 2.393 1.878~3.049 <0.001
Ca -0.891 0.279 10.190 0.410 0.238~0.709 0.001
Mg -1.490 0.837 3.170 0.225 0.044~1.162 0.075
Fe -0.042 0.020 4.571 0.959 0.922~0.996 0.033
Zn -0.069 0.030 5.402 0.933 0.880~0.989 0.020
Cu 0.047 0.020 5.623 1.048 1.008~1.089 0.018
hs-CRP 0.086 0.023 14.186 1.090 1.042~1.139 <0.001
IL-6 0.088 0.032 7.570 1.092 1.026~1.163 0.006
D-D 1.082 0.251 18.633 2.951 1.805~4.823 <0.001

T+ PLR: M/ 590k EL 20 LU AR s NLR : tPo PR A AG S5 bk EL AR LU 5 S 1T - 4 B Gl RRAEHE AL SIRL: 4> 5 RAE UM HEHK 5 Ca: 85 Mg: B s Fe:

B3 Zn B Cu B s hs—CRP: 4L C SOV B 5 1L-6: (4TI -6;D-D:D-—.

%3 SMPP &M% ERK Logistic B35

Tab.3 Multivariate Logistic regression analysis of influencing

factors of SMPP
EmEE B SE  Wad  OR 95%CI P
NLR -0480 0210 5243 0.619 0410~0.933  0.022
ST 0.003 0.001 23.665 1.003 1.002~1.004 <0.001
SIRI 0.507 0.182 7.746 1.661 1.162~2.373  0.005
Ca -0.608 0350 3.020 0.544 0274~1.081  0.082
hs=CRP  0.051 0.030 2851 1.052 0.992~1.116  0.091
D-D 0.600 0.277 4.698 1.823 1.059~3.137  0.030

VE: NLR: SRR Sk E A s S T . 4 B e 4
H0; SIRL: 42 B RAE SN PG5 Ca: 45 5 hs—CRP: =il C W 2 11 ;D-
D:D-—F{k
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Fig.1 ROC curves of PLR, NLR, SII, and SIRI for predicting
SMPP in children
Cu 5 PLR \NLR STl \SIRI S 1EAHE (3 P<0.05), L
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Tab.4 Spearman correlation analysis between metal element contents and PLR, NLR, S1I, SIRI

Ca Fe Zn Cu

it H r P r P r P r P
PLR -0.108 0.075 -0.153 0.012 -0.249 <0.001 0.226 <0.001
NLR -0.099 0.106 -0.213 <0.001 -0.199 0.001 0.209 0.001
ST -0.105 0.084 -0.204 0.001 -0.222 <0.001 0.208 0.001
SIRI -0.087 0.153 -0.225 <0.001 -0.205 0.001 0.183 0.003

T PLR: /M55 9k EL 4R FC(E 5 NLR : b 4 -5 K B A0 AR 5 S 1T - 4 B 08 A8 A 15 880 SIRT: 28 e W 5405 Ca: 45 s Fe s k3 Zn.:

B Cu s 4l
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