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Abstract

Objective: This paper aims to investigate the predictive value of peripheral blood inflammatory indi-
cators for pulmonary imaging changes in children with Severe Mycoplasma pneumoniae pneumonia
(SMPP). Methods: Clinical data from 112 SMPP patients admitted to the Huangdao Branch of the Affil-
iated Hospital of Qingdao University (June 2023-June 2024) were retrospectively analyzed. Based on
the changes in pulmonary imaging before and after treatment, the patients were divided into an ob-
servation group of 54 cases with no decline in CT scores compared to the pre-treatment period and a
control group of 58 cases with a decline in scores. Logistic regression and receiver operating char-
acteristic (ROC) curve analyses were employed to compare neutrophil-to-lymphocyte ratio (NLR),
platelet-to-lymphocyte ratio (PLR), lymphocyte-to-monocyte ratio (LMR), and systemic immune-
inflammation index (SII) between groups, and evaluate the predictive performance of the two groups.
Results: In the observation group of 54 cases, NLR, PLR, SII, C-reactive protein (CRP), and D-dimer
were significantly higher than those in the control group of 58 cases, while LMR was lower than that
in the control group, and the differences were statistically significant (P < 0.05). Multivariate analysis
revealed LMR as negatively correlated with CT score changes (OR = 8.21, 95%CI: 1.33~50.77), while
PLR (OR = 0.89, 95%CI: 0.82~0.96), SII (OR = 0.98, 95%CI: 0.96~0.99), and NLR (OR = 0.90, 95%(CI:
0.88~0.94) showed positive correlations. The ROC curve indicates that PLR demonstrates the best
predictive performance (AUC = 0.953), followed by NLR (AUC = 0.913), and then SII (AUC = 0.897).
Conclusion: The peripheral blood inflammatory indices PLR, NLR, SII, and LMR show certain associ-
ations with the degree of radiographic improvement in children with Severe Mycoplasma pneu-
moniae pneumonia (SMPP) and may provide some reference for evaluating disease progression.
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1. 3]

Wi 9¢ 32 S A4 (Mycoplasma pneumoniae, MP)/& JLZE # X IRAF 1 it 28 1419 WL Ak 2 — o 2023 Rk 2
FRE JLE G MP (1], H SMPP Bl S48 o ImPRFRIEH AR 0, PP S Ss . il g
RIMZFE, ABPIEE . BRI BRI ERMIESAR . AT MRS, S5t B A ok
[2]e &¥69T, o0 LML SR I B, 05 B LI SR S R SO B 2, B33 0 A P B R
IE, W LA G S . LB SR s R I A AR, 0 TR RS S B T i
it A0 S TR 1 LA A o) B I RS S o AR M R R A i, ARG S B QBT I B S
RV A SR AL 1WA . s b SHO AT A AT, BRI AL RSN E LH & SREFR bR, i, NLR.
LMR. PLR. SII &, IXEESAESRECENFI R SE . IS RG2S RGUH0 B b A3 BRIESL[3]-[5]. X
LeFRbRIE I B A SRR RAE - S FEDIRAS, N SRAETEBM 1) RIS O | B AKHE . AW SR
S8 MLZH & RAEFRAR AT L SMPP SR ARG R, HE7sE ) L2 SMPP 1 Il PR TN A «

2. IREMREHFZE
2.1. FEHR

LR PR RSA, 99N 2023 4 6 H % 2024 4 6 A28 SMPP [ )L 112 .

NFRE: O FiG CLEM R SCFEARI 29T TR (2023 ERR)) (2] FAEH 58 3 JFUAA Ml 58 12 Wiks ik
@ KW= RATERRME B FRE; @ KRR EE.

HEBRARE: O TRGEGY; @ A 8 RS B ook sl s 2 00 ) & T S R Mo B Ao 28 AR 5
@ ZIRERIRIT: © NHARYEBIEITE

22. ARFAZE

WA BJLNEZEE R KR = RN B & H(C-reactive protein, CRP). FLER i Z i (Lactate
dehydrogenase, LDH). D- R {A%:45#5, 5 NLR. LMR. PLR & SII. #R#E (LM% Y FARM %1277
FHFI(2023 4ERR)Y WRITIRII2], PRASA IR RIR A BRE 250, S REEN IER AR IR YT 48~72 /N I
I, B BRI 24 MPP 3%, PP R B SRaE B U R 2 2R E 44, RGBS R ey, HEbReE
A BIRTT XN IR AU BRI . R RGRIT 10~14 K5 B B ARE (W CT), 456 AR5
il € FII CT VP RGU(WLEE 1), 20 NS (VP73 B AT TG T B4 54 1, % BREHL(PP 20 35 i T B4 58 491l
ARG T SR B R Ptk F e B 2 LAt S5 : QYFYEC2024-221).

VEANEIRGES CT YR RS F: MPP filitl CT RILEZHE, W WARIE BB .. INTIRE . il
AR SRS . BT DL B CT R, AT IEAS CT VP43 OB . /N IR 2 AE i
W rh 52 8RR P (A I () B A9 20 5 93)s R BRI AR 2, FERPP 40 1 235 SR e IR s AR
W (A2 75 L SEAR), FERPEIN 2 2. D, AN SS9 8 7 45, CT B AR Al
3 SR, 28532 35 43[6] (ILEE 1),

Table 1. Lung CT scoring system
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Figure 1. Chest CT images and CT scoring criteria for MPP in an 8-year-old female pediatric patient
Bl 1.8 S HEB)L, MPP R CT EER K CT WHoinE

W 1A BT, NBERITES CT 7~ A5 il _E 249 20% 0 5 AN /N X 35k i il S48 (CT 1743, 2+ 1). @& 1(B)
Fos, 3897 7 RaE B CT /A il b seAR A K, #id 50%, A2 75% (CT ¥, 4+ 1).

—

Figure 2. Chest CT images and CT scoring criteria for MPP in a 6-year-old male pediatric patient

2.6 5BME)L, MPP fHEB CT HEEIG X CT IENIRE

WK 2(C) i, ANBEi il CT A7 il 2 50% 0 X I BE Fr R BA 5% A i 5228 (CT B4, 4 + 1)
W 2D, ¥697 12 KRG E BN CT ~A Ml EH2) 30%BE ORI, S22 BUCT 9, 3).

2.3. GiitAE

iz SPSS 26.0 #HATHHE R ARG 04, STESEMAB T K-S IESHRE, FE5IESSMmT
EERl, HIE + wlEERR, AREECRH tR3: FEESOMAITER, HAPALE oA 53R
ORI EOR 4 E IR, 4R F SR FH DU AR R R R se el R

7~, K Mann-Whitney U ARG EG . 43 2R
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x C FIBR-RITk . il B 3 B A 4328 Logistic M2 T #R T SMPP fifi il 248 2 2 A0 I fes B R
=, JRe ROC #hZk, 1EALTHIAGRE. LA P <0.05 ZnERAA G FE .

3. 858
3.1. —HREBIEER
LA . MR, ZRLG3E X(3Y P>0.05), BHHMEGEE2).

Table 2. Comparison of general characteristics between the two groups of pediatric patients.

F 2. RMARIL—RRERIER

i EHn=112) SHEA (n=58) WMELH (n = 54) VA P18
EW (X)) 5.67 (4.03,7.10) 5.83 (4.03,7.21) 5.42 (4.08, 7.02) -0.48  0.633
4531 0.12 0.726
% 64 (57.14) 32 (55.17) 31 (57.41)
S 48 (42.86) 26 (44.83) 23 (42.59)

3.2. MERSHELE
PIZHAE A B (WBC) PRI E(NC) #REGE(LC). M E(MCO). /MR E(PLT)H
EeE, it 27 (P > 0.05) (3£ 3).

Table 3. Comparison of WBC, NC, LC, MC, and PLT levels between the two groups
# 3. F4A7E WBC. NC. LC\ MC. PLT /KF/LEER

TiH ¥ (n=112) S HE 4L (n = 58) M B (n = 54) VA P i

WBC (x10°/L) 7.53 6.92 8.30 192 0.055

[M(0), 03)] (6.12,9.47) (5.81,8.92) (6.33,9.91)

NC (x10°/L) 4.76 4.24 4.99 147 od4l

[M(0), 03)] (3.35,5.92) (3.05, 5.60) (3.70, 6.43) : :
LC (x10%/L) 1.98 1.96 1.98 B

[M(0), 03)] (1.42,2.80) (1.49,2.72) (1.37,2.81) 0.26 0.796
MC (x10°/L) 0.48 0.45 0.50 009 0931

[M(0, 03)] (0.37,0.73) (0.31,0.78) (0.39, 0.69) : :
PLT (x10%L) 252.50 255.50 233.00 047 0636

[M(0), 03)] (212.75, 303.75) (213.75, 300.00) (206.25, 306.25) '

VE: WBC: A% NC: fRbkigifu®: LC: WEiE, MC: 4k, PLT: Mm/MRE.

3.3. SME M STEIEHREL B
MEE4 NLR. PLR. SII. CRP M D-—HMARZE G TXHA, LMR BECT XA P < 0.05),
LDH T4tit 5 2 7P = 0.196) (% 4).

Table 4. Comparison of inflammatory indicators between the two groups

4. RERAEIEARELE

A B =112) X HE4L(n = 58) W24 (n = 54) 71 P{H
NLR 2.96 2.01 3.97

[M(Q1, )] (1.87,4.72) (1.66,2.76) (3.21,5.76) 6.46  <0.001
LMR 2.11 3.92 1.38

[(M(O1, O5)] (1.32,3.79) (3.01,5.28) (0.99,1.77) 7.09  <0.001
on 60,28 o 28500 662 <0.001

[M(QO1, 03)] (100.60, 288.55) (78.81, 140.19) (189.34, 457.56)
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SII 465.73 308.15 645.10 639 <0.001
[M(Q1, 03)] (308.48, 679.38) (251.70, 402.60) (491.95, 825.63)
CRP 10.96 6.86 14.28
[mg/L, M(O1, 03)] (5.48,19.81) (2.77,12.79) (10.47, 21.09) 333 <0.001
LDH 270.00 262.50 285.25 129 0196
[U/L, M(Q1, 03)] (235.52, 357.43) (233.73,323.25) (239.17, 360.50) : :
— B
D-—% 555.0 485.0 620.0 309 0.002

[mg/L, M(Q1, O5)]

(380.0, 715.0)

(250.0, 625.0)

(505.0, 762.5)

VE: NLR: PR gtk A b ; LMR: R A/ AL teE: PLR: M /R/M A AR s SIT: /Mgt
oo PR TR A T CRP: C RNERH; LDH: FLERM AN

3.4. SME M AEREFEFRTUNIZ BE

Z K& Logistic [M]J4# 7%, NLR. LMR. PLR K SII /2548 2248 AL A3 7 T K - (2 5)

Table 5. Multivariate logistic regression analysis of peripheral blood inflammatory indicators for radiographic resolution

% 5. SNE M ASESR AR RS F IRUEY % E 3 Logistic mYASIR

A WK% L IH %
SN B S.E z P OR (95%CI) B SE Z P OR (95%CI)
0.40 0.90
NLR 0.92 0.21 4.38 <0.001 (0.26~0.60) 0.25 041 0.63 0.042 (0.88~0.94)
5.42 8.21
LMR 1.69 0.34 5.00 <0.001 (2.79~10.51) 2.10 0.93 2.26 0.024 (1.33~50.77)
PLR -0.02 0.00 —4.48 <0.001 0.98 -0.02 0.01 -2.04 0.037 0.89
: : : : (0.98~0.99) : : : : (0.82~0.96)
0.96 0.98
SII 0.01 0.00 491 <0.001 (0.94~0.98) 0.01 0.00 248 0.013 (0.96~0.99)
CRP -0.04 0.02 -2.07 0.038 0.96 -0.05 0.07 -0.71 0.480 0.95
: : : : (0.92~0.99) : : : : (0.82~1.10)
1.00 1.00
LDH 0.00 0.00 1.87 0.061 (0.99~1.00) 0.00 0.01 0.43 0.668 (0.98~1.01)
. 0.99 1.00
_—Hx _ _ _ _
D-— Rk 0.01 0.00 2.74 0.006 (0.99~0.99) 0.00 0.00 1.47 0.143 (0.99~1.00)
3.5. MELH 5% BRLASM A M A HEFRFRAY ROC BhZk 4
ROC &k
3
10 = CRP
— Y[
= LMR
w— NLR
08 — D) R
S
BEY
u 06
B
B
20 00 02 04 06 08 10
1-5634

Figure 3. ROC curve of peripheral blood inflammatory indicators for predicting radiographic resolution
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ROC #h£k45 5 7R PLR FACR e 4F, AUC A 0.953 (95%CI: 0.908~0.999), XA NLR, AUC K
0.913 (95%CI: 0.857~0.968), FXA SII, AUC A 0.897 (95%CI: 0.836~0.958) (/5] 3).

4. ¥Wig

MPP 1E g ) L B W T8 R G 1) B S A, G AE A8 i S i ) L oo 2 8m [ 1] (7], Hak
JUET 25 R B BT, SMPP k6l tht 2 14 . SMPP ) LM &R 45 2 RIS it ks A e, nfitise
ARSI A SR AR R TS A R o R0 15 P4l 5 TS 1 00 46 A =2 I R 1297
Mz OBk . B AT PR SE B 2 B FIVPAl 7 v 2 BAEAL G SOE bR SR I . S8 P 2. 14t
RAEAREW N C RV E F(CRP). ZLANMIITRE R (ESR)AS, SR HAS I AEEEPE RIS HE DN RE )y, O EE 2
BRI WM I IR TR TR . SR, XBHARZ IR THRARIR v, HX SO - S R REAR R ADIRES
B AHVAGRE /1. RARE RS0 PER CT, SBALELW LI ERw AR Tu SR, (E LR 5 R
PR e B AR B DA R RS SO 5 T B R IR s, PR T LA S A MR s RN A . BRI
RSB S e O bR TR VAT A0 PO L AR 3, WA R IR TS, AR ONE . Z A
ARGV T PLR. NLR. SIT & LMR 5 )L# MPP 5482248 TN B . JEIEg9N 112 5] SMPP &
L, WREEIRYT BT S M $UEOE 3115 PLR. NLR. SII & LMR, Z5& ¥ CT ™ EALE IR RS, 4555
7N, PLR. NLR 5 SII JH&E . LMR B S Ml s AR OB B2 MH5¢,  $on M I 9 RE Fi8 br A8 40 AT DL T i
SR AR SR TS 0, Has 98E B S 2R AT T B A2 5 0 T3S PR S BREATLAR o

JLERY MP J5, AT JOERPCRAS, CAAME M R g Tt &, ke gni S R A% A T
FEAE[8] 4 i FIAI o] (2 i BE L 4H M3 28, RO, FBH RS, T EIR S, SIS i A
L R B HE AN [9] o Ak L 200 B sk /D 2 4 0 G 928 D Re 545 A AR A5 [10]. MP G S H LA il S e o 1k
RSB BLEEOE, HT LB R RFK G MR, G BNAI SR, 5 KA %24, JFH MP
ALE A G2 2 BRI = B 3 S AL 51 RS Ibk R g H Rk P | R R R, e S EOR AR ORI T,
PREAIM T H RO B[ 11 SRAZ AR HLAARR B8 R G0 B A B 4% MM SZ 2 MP U, % RGi4
B, BAAZ A 2 S N LA 50 SR A o BF TR I[12], /N g — b G e RN 4, et 5 i 4
FAARZARM PRI L bR E A R P R 4 A TR R SR A B R A AR, RIS i 2
KPR LE T, S 5HSEE . AR, TE 5RO E A F R% T R 5 S
o 2JLEEGE MP, SRMEGE, ol S M/MGEN, S5 % i SEa s, 51 ik
ThE[12] [13]. #CA BRI LM B0k R, 30 SO0E I NI EE [ 14]

NLR 14 R Ge M 4 S AU R bR, 76 ) LFE MP B b Sl 1 LA G 8 R 5 A 26 167 7 PR
fiEo 78 NLR a2t VORI A T H 8 D0 ATk A vt Hom D 3L R 285 58, W 255 245 R S 4 b S BT A 4 B 1k
RAERA . E N AMIFFEHGE NLR 55 2 P (7= S AR RO, ) L2 ME VA P M 28 S AR it %6 . COPD,
O 1B B IhRE . MR A RGEMERELREZE[9] [15]-[18]. 1ZAF T NLR 45 A W54 2 3%
mEFARA, ZEEREIHER, NLR(OR=0.90,95%CI: 0.88~0.94), ROC £k & 75 NLR (AUC=10.913),
FHH NLR Xf JLE SMPP S48 48045 35 TN . LMR F5 40 Mk 4080 5 sz i i e, o
FRGUNE R A SO A AR AR 2 — o PLR 2 ML /MR B Ik LAt P 5 U AR, B 1 /N 5 ik B2 4 A5 2
FERN U, A S 8 PLR. NLR 5 8 A fiide: 28 85 B AR T- A 5C, BAM& PLR. NLR 524 NGtk
TERKGEA AL T A I[19] [20]. ZMFFTE R PLR RIE/KFAEM Z2 4 B 5 i T X 4, 109 PLR ke,
Ji iR AR i A W St S, o — 2P U TR LYK S . 1A R R LMR PR TR RE 5 e 2 R
K, AIRE S A AN AT G AH K. 2014 FFE IR SIT & SONIML/MRIT L x PRI T2y
WRELGE M T2, S — T DL S B G2 S R SEE ISR T SR A SOREAR BN, S5 AME L R EFR AR
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FHECTE AT HE S B 1 LA RS, R T 10 2 s s . A B AR B SIL X O s A [21]. 181
B W0 [22] DA it s jk e [ 231 A6 38 Tl I T AR (L B AR TR G R 6 o 1A FE o ST 7E LS4 ik K
P TR, TN AR (AUC = 0.897)f, $&/RILAE JLE SMPP SR T I 7. BL B JOE TR 4L
ATRITRA AR AR A, R A E SR )L, $8 S MR BT Can RN A s R ) .

SR, AWFRAFAEL TR, MRS FIMNEE. &k, XERPOrREBETTT, AR
AR, FREAEIEREmA . HR, BHAFHD CT V\Fr RABRSH THCHR6], EET BT
BT H, HERMMEMAREE ZWRIE, 0T Ge2 G B WEm . B, B8R RIET
2023~2024 FHEER MP IRATH, 55 E AR BRAT ERRFAE s T 2454 DL R A S 8 5 55 v R 5 7 R I
FNGE SR, PR T ok H At R T bt X 4 R ek P . R, RUESR TR R B R 432K Logistic [7]
A HT, (HEAR S SEEIZI0TT RIS Z2 5% JERIE . MRE FRIRESEZ PR E R R A5, 3R
K AT Re Tevk s & HERR

ZE PR, BT BRSE AL AN A L 2H-A A GEFE AR NLR. LMR. PLR. SII, J&i 7 3RS, FR
WS TE R, BETE R ATIIN ) LE SMPP (WfitiR 2881k, #EfvPamts, AR T R AR YE, BA
BTG R AN B . (R ZIR 2, ST AT A SO BT BT VR RG0S PR DL
FrE AT 5, HERIIMERAR, AEBEEHTESIERRSE. RORTETFRATEE. 290,
KEEARMBETL, FHRHAEREW. KR F MG 5%, DL — DI EIX 8 S RE Fa b R I PR 00 A0 8,
AR ZR I A LR I PR B FH e

oM
RS YRR B e S P IR S0 J B RIS 4 3 K 528
B B

RFFRE T HBRFMEEREF L RS E AL EHE S QYFYEC2024-221). 7E7 715 A
B)LEP AR E R SR ARG, BJLET AN ARSI =E.

SE
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