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[ Abstract | Objective To investigate the relationship between 9 immunoinflammatory indicators derived
from complete blood count and the severity of Mycoplasma pneumoniae pneumonia (MPP) in children of different ages.
Methods Totally 2 132 children with MPP who were hospitalized in the Department of Pediatrics of The First Affiliated
Hospital of Naval Medical University from Jul. 1, 2023, to Dec. 31, 2024 were enrolled, and were assigned to severe MPP (SMPP)
or non-severe MPP (NSMPP) groups. According to age and gender 1 : 1 matching, the children were assigned to 2 subgroups
according to age (1-6 years old and >6-16 years old). The basic data, laboratory examination and immunoinflammatory
indicators from complete blood count of each group were collected and compared. The influencing factors of SMPP were
analyzed by univariate and multivariate Cox proportional hazards regression models. Receiver operating characteristic curves
were used to analyze the predictive value of indicators that showed statistically significant differences for SMPP. Results There
were 220 patients with SMPP, accounting for 10.3% of MPP. In children aged 1-6 years, compared with the NSMPP group, the
SMPP group had a longer hospital stay, higher platelet (PLT) count, platelet-to-lymphocyte ratio (PLR), neutrophil-to-lymphocyte
ratio, derived neutrophil-to-lymphocyte ratio and systemic immune-inflammation index (all #<<0.05). PLR was an independent
risk factor for SMPP (odds ratio=1.010, 95% confidence interval [CI] 1.003-1.018, P=0.007). The area under curve predicted
by PLR for SMPP was 0.635 (95%CI 0.560-0.711, P<<0.001), the best cut-off value was 125.04, and the corresponding
sensitivity and specificity were 57.7% and 70.2%, respectively. All the children were assigned to low PLR group or high PLR
group using the best cut-off value as the boundary, and the severe disease rate in the high PLR group was significantly higher than
that in the low PLR group (65.9% [60/91] vs 37.6% [44/117] , P<<0.001). All the children were assigned to Q1-Q4 groups
by quartile, and the severe disease rate of the Q4 group (71.2%, 37/52) was significantly higher than that of the Q1-Q3 group (all
P<0.05). In children aged >6-16 years, compared with the NSMPP group, the PLT and PLR in the SMPP group were higher (both
P<0.05), but neither was an independent risk factor. All the children were assigned to low PLR group or high PLR group using
the best cut-off value (137.03) as the boundary, and the severe disease rate in the high PLR group was significantly higher than
that in the low PLR group (57.0% [77/135] vs 40.2% [39/97] , P=0.011). All the children were assigned to Q1-Q4 groups by
quartile, and the severe disease rate of the Q4 group (65.5%, 38/58) was significantly higher than that of the Q1-Q3 group (all P
<<0.05). Conclusion The immunoinflammatory indicators derived from complete blood count, especially PLR, have certain
application value in predicting the severity of MPP children in different ages.
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Tab 1 Comparison of clinical data between children aged 1 to 6 years old with SMPP and NSMPP

Index SMPP N=104 NSMPP N=104 Statistic P value
Agelyear, M (Q,, O5) 4.00 (3.00, 5.75) 4.00 (3.00, 5.75) Z=0.000 1.000
Gender, n (%) 2 =0.000 1.000

Male 40 (38.5) 40 (38.5)
Female 64 (61.5) 64 (61.5)

Length of stay/d, M (Q,, O;) 6.00 (5.00, 7.00) 5.00 (4.00, 6.00) Z=—5.614 <0.001
CRP/(mg*L™ "), M (Q,, ;) 9.36 (4.35,22.33) 10.12 (4.27, 21.05) Z=—0.202 0.840
PCT/(ng*mL "), M (Q,, Q) 0.11 (0.07, 0.20) 0.11 (0.06, 0.21) Z=—0.505 0.614
WBC/L ', X 10%), M (Q,, 05 7.48 (5.46, 10.04) 7.61(5.91,9.74) Z=—0.196 0.845
NEU/AL™', X 10%), M (Q,, Q) 4.06 (2.77, 6.17) 3.99 (2.55,5.47) Z=—0.564 0.572
LYM/(L ™', X10%, M (Q,, O;) 239 (1.73,3.03) 2.59 (2.03, 3.50) Z=—1.585 0.113
MON/(L™', X10%), M (Q,, 05) 0.59 (0.40, 0.88) 0.63 (0.49, 0.83) Z=—0.701 0.484
PLT/(L™', X10%), M (Q,, 05 311.00 (252.25, 379.75) 282.50 (240.75, 330.50) Z=—2.699 0.007
RBC/L ', X10"), x+s 4.55+0.39 459+0.38 t=—0.877 0.382
NLR, M (Q,, O;) 1.80 (1.05,2.91) 1.42 (0.87, 2.40) Z=—2.100 0.036
MLR, M (Q,, 0,) 0.26 (0.18, 0.32) 0.25(0.17, 0.30) Z=—0.889 0.374
PLR, M (Q,, O;) 135.59 (94.23, 176.87) 109.61 (86.42, 139.82) Z=—3372 0.001
dNLR, M (Q,, O;) 1.34 (0.80, 2.20) 1.09 (0.64, 1.73) Z=—2275 0.023
NLPR, M (Q,, Os) 0.54 (0.32,0.98) 0.48 (0.30, 0.83) Z=—1.047 0.295
NPR, M (Q,, 0,) 1.24 (0.83, 1.84) 1.33(0.93, 1.85) Z=—0.441 0.659
SII, M (Q,, O;) 574.33 (322.51, 838.58) 419.44 (231.25, 628.57) Z=—2.870 0.004
SIRI, M (Q,, Q3) 0.92 (0.55, 1.70) 0.95(0.47, 1.65) Z=—0.727 0.467
AISI, M (Q,, Oy) 307.93 (151.60, 594.11) 256.75 (118.85, 474.91) Z=—1.554 0.120

SMPP: Severe Mycoplasma pneumoniae pneumonia; NSMPP: Non-severe Mycoplasma pneumoniae pneumonia; CRP:
C reactive protein; PCT: Procalcitonin; WBC: White blood cell; NEU: Neutrophil; LYM: Lymphocyte; MON: Monocyte; PLT:
Platelet; RBC: Red blood cell; NLR: Neutrophil-to-lymphocyte ratio, MLR: Monocyte-to-lymphocyte ratio; PLR: Platelet-to-

lymphocyte ratio; dNLR: Derived neutrophil-to-lymphocyte ratio; NLPR: Neutrophil-to-lymphocyte and platelet ratio; NPR:

Neutrophil-to-platelet ratio; SII: Systemic immune-inflammation index; SIRI: System inflammation response index; AISI: Aggregate

index of systemic inflammation.

222 MPP#EZSMPPINEmE £ Xf#H£ 1 HhE
A G R PRI T &R Cox [H1IH 434,
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AT Z HZE Cox BIHSMHT, LA MPP 435I Ky R AE

& (SMPPIR(E & 1. NSMPPI&(E 4 0) , LAPLT,
NLR.PLR.dNLR.SI b F 725, 4598 B/RPLR /& 1~
6 % MPP i Lk i 2= SMPP [ i 57 /& [ 2% (OR=
1.010, 95%CI1.003~1.018, P=0.007) ., W% 2,

*2 i 1~6% MPP 2JL#REE SMPP K Cox [EIF5#7
Tab 2 Cox regression analysis of MPP children aged 1 to 6 years old who progressed to SMPP
Variable Univariate analysis Multivariate analysis
b SE Wald OR (95%CI) P value b SE Wald OR (95%CI) P value

PLT 0.005  0.002 8.238 1.005 (1.002, 1.009)  0.004

NLR 0.189  0.108 3.071  1.209(0.978, 1.494)  0.080

PLR 0.011  0.003  11.081  1.011(1.004,1.017) 0.001 0.010 0.004 7.182 1.010(1.003,1.018) 0.007
dNLR 0.273  0.148 3370  1.313(0.982,1.757) 0.066

S 0.001  0.000 7.592  1.001 (1.000, 1.002)  0.006

MPP: Mycoplasma pneumoniae pneumonia; SMPP: Severe Mycoplasma pneumoniae pneumonia; PLT: Platelet; NLR: Neutrophil-

to-lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio, dNLR: Derived neutrophil-to-lymphocyte ratio; SII: Systemic immune-

inflammation index; b: Regression coefficient; SE: Standard error; OR: Odds ratio; 95%CI: 95% confidence interval.
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Fig1 Performance analysis of immunoinflammatory

indicators derived from complete blood count in
predicting SMPP
SMPP: Severe Mycoplasma pneumoniae pneumonia; PLR:
Platelet-to-lymphocyte ratio; NLR: Neutrophil-to-lymphocyte
ratio; dNLR: Derived neutrophil-to-lymphocyte ratio; SII:

Systemic immune-inflammation index; AUC: Area under curve.

£3 HF#>6-16% SMPP 7l NSMPP 2)LAIIGEAKRE R L8
Tab 3 Comparison of clinical data between children aged >6-16 years old with SMPP or NSMPP

Index SMPP N=116 NSMPP N=116 Statistic P value
Agelyear, M (Q,, O5) 8.50 (7.00, 10.00) 8.50 (7.00, 10.00) Z=0.000 1.000
Gender, 7 (%) 27=0.000 1.000

Male 56 (48.3) 56 (48.3)
Female 60 (51.7) 60 (51.7)

Length of stay/d, M (Q,, O;) 6.0 (5.0, 6.0) 5.0 (5.0, 6.0) Z=—1.147 0.251
CRP/(mg-L "), M (Q,, 05) 17.01 (6.73, 32.58) 16.26 (6.54, 27.72) Z=—0.702 0.482
PCT/(ngemL "), M (Q,, 0;) 0.09 (0.07, 0.15) 0.10 (0.06, 0.15) Z=—0.264 0.792
WBC/(L™', X 10%), M (Q,, Q) 6.34 (5.08, 8.36) 6.47 (5.19, 8.73) Z=—0.425 0.671
NEU/L ™', X 10%), M (Q,, Q) 3.87 (2.71, 5.50) 3.79 (2.73, 5.53) Z=—0.240 0.811
LYM/L ™', X10%), M (Q,, 05 1.93 (1.43, 2.59) 1.94 (1.52,2.43) Z=—0.506 0.613
MON/(L ™', X10%), M (Q,, 03) 0.52 (0.37, 0.72) 0.59 (0.39, 0.73) Z=—1.054 0.292
PLT/(L ™', X10%), M (Q,, O3 306.50 (244.00, 350.25) 274.50 (229.00, 321.50) Z=—2.178 0.029
RBC/L™', X 10", M (Q,, Q5) 4.67 (4.44, 4.88) 4.58 (4.37,4.76) Z=—1.682 0.093
NLR, M (Q,, 05) 2.11 (1.40, 3.08) 1.96 (1.41, 2.95) Z=—0.789 0.430
MLR, M (Q,, O3) 0.27 (0.20, 0.34) 0.26 (0.21, 0.39) Z=—0.968 0.333
PLR, M (Q,, O;) 158.51 (120.81, 222.62) 137.33 (111.19, 180.90) Z=—2.060 0.039
dNLR, M (Q,, 0Oy) 1.54 (1.14, 2.37) 1.46 (1.02, 2.12) Z=—1.192 0.233
NLPR, M (Q,, O,) 0.74 (0.49, 1.05) 0.77 (0.46, 1.09) 7Z=—0.224 0.823
NPR, M (Q,, O3) 1.34(0.97, 1.74) 1.50 (0.99, 1.94) Z=—0.887 0.375
SII, M (Q,, O5) 615.04 (389.76, 1 026.00) 511.31 (338.20, 787.82) Z=—1476 0.140
SIRI, M (Q,, O5) 0.99 (0.56, 1.61) 1.07 (0.65, 1.88) Z=—0.754 0.451
AISI, M (Q,, O5) 277.42 (162.89, 512.39) 298.09 (165.14, 602.54) Z=—0.138 0.890

SMPP: Severe Mycoplasma pneumoniae pneumonia; NSMPP: Non-severe Mycoplasma pneumoniae pneumonia; CRP:

C reactive protein; PCT: Procalcitonin; WBC: White blood cell; NEU: Neutrophil; LYM: Lymphocyte; MON: Monocyte; PLT:
Platelet; RBC: Red blood cell; NLR: Neutrophil-to-lymphocyte ratio; MLR: Monocyte-to-lymphocyte ratio; PLR: Platelet-to-

lymphocyte ratio; dNLR: Derived neutrophil-to-lymphocyte ratio; NLPR: Neutrophil-to-lymphocyte and platelet ratio; NPR:

Neutrophil-to-platelet ratio; SII: Systemic immune-inflammation index; SIRI: System inflammation response index; AISI: Aggregate

index of systemic inflammation.
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F4 Fih>6~16% MPP EJLHEZE SMPP Ky
BE R Cox [EVA5#7
Tab 4 Univariate Cox regression analysis of MPP
children aged >6-16 years old who progressed to SMPP
Variable b SE  Wald OR (95%CT)

PLT  0.003 0.002 3.382 1.003 (1.000, 1.006) 0.066
PLR  0.002 0.002 1.567 1.002(0.999, 1.005) 0.211

P value

MPP: Mycoplasma pneumoniae pneumonia; SMPP:
Severe Mycoplasma pneumoniae pneumonia; PLT: Platelet;
PLR: Platelet-to-lymphocyte ratio; b: Regression coefficient;
SE: Standard error; OR: Odds ratio; 95%CI: 95% confidence

interval.

24 FRFEIPLREEmFEMEZ TE208 6] 1~6%
MPP LT, DA AR A SR e Lo Ak
PLR ZH FI%5 PLR 44, 1 PLR 2H /9 HhE %5 T PLR
2H (65.9% vs 37.6%, P<<0.001) ; LAPUSMiBch 3
BT BULO N Q1~Q4 41, Q4 A EIEZR(71.2% )
T QI~Q34 (¥ P<0.05) ., 7E 232 #>6~16
4 MPP (2L, DA AERUB B S T A Lo R
I PLR 41 #1155 PLR 41, & PLR 41 (9 50 % 5 FI%
PLR 41 (57.0% vs 40.2%, P=0.011) ; LAPU4Mv %L
S Pk B BB A Q1~Q4 4, Q4 41 Y HAiE K
(65.5%) T Q1~Q3 4 (¥3P<0.05) . WS,

x5 AEEHE MPP £JLPLR 5EEXHXR
Tab 5 Relationship between PLR and severe rate in MPP children of different ages

1-6 years

>6-16 years

Subgroup Section N Sev:r(eﬂz)ase, 2 value P value Section N Sevsr(e%c):)ase, 2 value P value
Quartile 13.929 0.003 6.791 0.079
Q1 <90.33 52 21 (40.4) <114.94 58 27 (46.6)
Q2 >90.33-119.59 52 19 (36.5) >114.94-143.70 58 24 (41.4)
Q3 >119.59-159.73 52 27(51.9) >143.70-194.42 58 27 (46.6)
Q4 >159.73 52 37(71.2) >194.42 58  38(65.5)
Cut-off value 16.430 <<0.001 6.396  0.011
Low PLR <125.04 117 44 (37.6) <137.03 97  39(40.2)
High PLR >125.04 91 60 (65.9) >137.03 135 77(57.0)

"P<0.05 vs Q4 subgroup. MPP: Mycoplasma pneumoniae pneumonia; PLR: Platelet-to-lymphocyte ratio.
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