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Risk factors of the progression of Mycoplasma pneumoniae pneumonia into plastic bronchitis in children
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[ Abstract] Objective To analyze the clinical characteristics of children with Mycoplasma pneumoniae pneumonia ( MPP )
who progress into plastic bronchitis ( PB ) and identify the associated risk factors. Methods A total of 387 children diagnosed with
MPP who underwent bronchoscopy were included in the study. They were divided into the MPP progressing into PB group and the MPP
group based on the presence of plastic bronchial casts observed under microscopy. Clinical characteristics between two groups were
compared, and the risk factors of the progression into PB were analyzed. Results The imaging findings, particularly from chest CT
scans, revealed a higher incidence of atelectasis, lung necrosis, massive pleural effusion, bronchial stenosis or bronchial occlusion
in the MPP progressing to PB group. Similarly, the occurrence of mixed infections, the levels of neutrophil percentage, lymphocyte
percentage, neutrophil-to-lymphocyte ratio (NLR ), procalcitonin, C-reactive protein and lactate dehydrogenase ( LDH ) in the MPP
progressing into PB group were significantly higher than those in the MPP group (all P < 0.05) . Multivariate logistic regression
analysis demonstrated that NLR >3.15 ng/L [OR (95% CI ) =2.084 ( 1.155, 3.759 )], LDH levels >408.5 U/L [ OR (95% CI)
=3.469 ( 1.797, 6.696) |, imaging changes [OR (95% CI)=2.707 ( 1.241, 5.907 ) ], and mixed infections [ OR (95% CI ) =4.517
(2.201, 9.271 ) ] were the independent risk factors of MPP progressing into PB. Conclusions Characteristic imaging changes, mixed
infections, and elevated levels of LDH and NLR are the independent risk factors for the progression of MPP into PB. Early identification
of these factors by clinicians can enable prompt intervention.
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i <7 JF A (Mycoplasma pneumoniae, MP ) &
SR L AL ARG M & ( community acquired
pneumonia, CAP) I WK A Z —, K2
3%~10% P LIRSty MP 51, MP i
(Mycoplasma pnewmoniae pneumonia, MPP) 5 1E e
JLEE CAP [ 10%~40% "', AW SCSAE R (plastic
bronchitis, PB) J&—Fh PN PE 59 B o) 1z FH
FESCRE, REUMI 23 858 4 T RE R A Y 9
W B GER PB G IR RIS R E KA T
W A, I T TR R Sy A I A T AR T
iy, HL G N A A AR IR AR R i, SRR
L BRI AT i . MPP SR PB Y 4R
B2, YRR RN E SR PB,
T R BN B R R T L HAT, PPIGA
JRYL T PB AL A e TE R, (H SRR E
K 3ATTT: SRAEANMR IR AAEA PR, RAE
A0 T 5 | L I W R0 0 D B I D X LA B, R
SEE I IR A 8 A MO TR R R AT L . PB
KA 38T MPP IR IOMERE , PR, AU
PB IR S8 S Bk A, BUR ALYy, fRE
WP TS, X TRE RS B,

ol T )10 S S L T SNV ISTEN: iR
Ao MR, PRI AR A KCE L IR E 4 A K
S C v B B (C-reactive protein, CRP) ]
AR SE bR R A R A AR bR TP
740 9 55 6K B 40 9 L 28 (neutrophil to lymphocyte
ratio, NLR) 2 RAMLTRIE . WER . Btk
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g A 387 5 MpP &L, Hrf MPP i & PB
41 67 %) (17.3% ), MPP 41 320 ] (82.7% ), 2 41
BILAERY . B, RE . HRIAL. ABEHTht
ARMHEE ., PR ML (BREPER
RHh), BAEMA 2 AL BB R AR
ZRN I TGIEE L (P >0.05), Hi, 2

HEVER R MR RA G225, HHFHE
il MP R PB 2 o E LA fE FhE UL by
BT (¥ P<0.001), W1,
22 MPP#)E PBHBIILAEZRERTHAY
SRR

YRS S TR RS T, WA
ol ORI RE S ALY, BB FERRA DL B K 2 A
UL ERint e 2 L, 5 H 64.2%, HWREL T,
B 11.9%, W2,

*1 MPPH#RE PBAE MPP HEJLEAZRILE
Table 1 Comparison of basic data between MPP progressing into PB group and MPP group
AR MPP #tJ& PB 240 (n=67) MPP 4 (n=320) Y aki:} PAY
iy 1 A 85.2+30.9 80.3 +29.5 1.178 0.242
B Jem 124.6 £19.4 120.3 +18.1 1.519 0.133
T /kg 24.5+10.5 22.8£8.6 1.194 0.236
B (%) 42 (62.7) 164 (51.2) 2911 0.088
ABERHTAE M /i (%) 64 (95.5) 298 (93.1) 0.527 0.468
YA REHMIE n (%)
KIFNBEA 44 (65.7) 222 (69.4) 0.354 0.552
Lk 45 (67.2) 242 (75.6) 2.070 0.150
HRRERE 7 (10.4) 34 (10.6) 0.002 0.966
ZVHHE 3(4.5) 1(03) 0.017°
HAth 1(1.5) 2(0.6) 0.436°
ABERTAH 2 Fh L BB R n (%) 28 (45.9) 177 (56.7) 2.417 0.120
ABEHE R /d 6.6+2.6 6.8+2.4 -0.723 0.470
FREAIL /n (%) 67 (100.0) 267 (83.4) <0.001
feEAERIL /n (%) 6(9.0) 0(0) <0.001

TE: R Fisher KWk ; " SEbEER . ORER .

2 MPP #E PB BJLBAEY S HFR
Table 2 Characteristics of bronchial cast distribution in
MPP patients progressing into PB

STy 3 AT n Hi ke /1%
e Bt 4 6.0
JE I 6 8.9
A b 5 7.5
At 1 1.5
=T 8 11.9
> 2 A-fifint 43 64.2

2.3 MPP # & PB 415 MPP 41 B JLIE & L5
g

MPP # Ji& PB ZH IR A YL R 5 T MPP 41 [ 21
% (31.3%) vs. 24 1] (7.5%), P<0.001], W3 3,
21 5l MPP 3t & PB B JLH, 11 AR i e (iR
g BE 9 . F RN RO B 1) A e B T 1

%), 13 FIANpE G (g AT 4 6. IR
BERREE 2 0], SO AABRE 2 7). SR
2, T H N MUERT R LB, AT BE R 1 .
FRYARAATER 1491 ), Hor 3 461k 40 s 7 VR 5 R AL
B AR T e R
2.4 MPP & PB 415 MPP 4B LR A
L HL

MPP i Ji¢ PB 20 Jig ¥ CT & 3k Jili AS 5K . Jifi
IFE . KM B . SRS P A8 B 9 15
(22.4% ), MPP 4130 il (9.4% ), ZRAGZITFE
X (P =0.002), 15 {5 MPP 3£ PB &L, filiA
sk 8 M5 ( Hirh 4 il J S AE 98 ), CRE A IE
34, AR g 2 4], KEMERE 1 6], S
e 1 B,
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&3 MPP#EPBAS MPP AERJLEABLERLE
Table 3 Comparison of mixed infection status between MPP progressing into PB group and MPP group

E MPP # & PB 41 (n=67) MPP 41 (n=320) ol P
RAEY n (%) 21 (31.3) 24 (7.5) 30.65 <0.001
WiEE n (%) 11 (16.4) 13 (4.1) 14.53 <0.001
YT /n (%) 13 (19.4) 12 (3.8) 22.46 <0.001

2.5 MPP BfE PB4 5 MPP B LR B A 45
R

2 HBILEm E R AL R W WBC, HB, PLT,
N, LERHTLG I »E L (B P>0.05). N%.
L%. NLR, PCT., CRP, LDH % 2 R ¥4 45 i ¢
B, FIH ROC e T A 5 KBS XTI A9 cutoff
{6 NLR. PCT. CRP. LDH #75h — /3K i i5
AT 2 . Wk 4.
2.6 MPP #J& PB KL H BT

LA MPP 2 A EfE PB ARG, TRA GG
G D S ERG A G IR 2 R SRR

MR AR R, T2 Logistic 5T,
TRIEITS: AIRAEE N1, THO, ARG
MU (AN BRSO . SR
WA %E N 1, J8N 0; NLR <3.15 ng/L 0, >
3.15 ng/L. A 15 PCT <0.17 ng/mL A 0, >0.17 ng/mL
M1; CRP<21.3mg/L~0, >21.3 mg/L. 4 1; LDH<
408.5 U/L } 0; >408.5 U/L H 1, Z5%5x, NLR>
3.15 ng/L., LDH>408.5 U/L, 1% 2% 28 J iR &
e & MPP i & PB B A 57 5 B P 2, Hosmer-
Lemeshow K56 P = 0.542, 16 Logistic [A]J7#5 A4
ARG, WS,

&4 MPPHEPBAS MPP ARIIIBERELERILE
Table 4 Comparison of the laboratory test results between MPP progressing into PB group and MPP group

T MPP & PB 4 (n=67) MPP 4 (n=320) Zlyh i P1H
WBC/ ( x 10°7/L) 6.9 (5.7, 10.4) 6.9 (5.5, 8.4) -0.839 0.401
HB/ (g/L) 120 (114, 126) 122 (115, 127) -0.823 0.411
PLT/ ( x 10%/L) 256 (212, 354) 277 (230, 338) -1.055 0.291
N%/% 66.5 (57.0, 75.0) 63.0 (56.0, 69.0) -2.378 0.017
L%/ % 23.3 (17.0, 31.0) 27.0 (21.0, 33.0) -2.726 0.006
NLR 2.87 (1.77, 4.33) 2.31 (1.66, 3.18) -2.642 0.008
NLR>3.15/n (%) 31 (46.3) 85 (26.5) 10.25 0.001
N/ ( x 107L) 4.4 (3.4, 6.8) 42 (3.4, 54) -1.561 0.119
L/ ( x107L) 1.6 (1.2, 2.4) 1.8 (1.4, 2.4) -1.690 0.091
PCT/ (ng/L) 0.54 +1.24 0.17 £0.43 4.295 <0.001
PCT>0.17 (ng/L.) /n (%) 31 (46.3) 58 (18.1) 24.779 <0.001
LDH/ (U/L) 352 (267, 509) 303 (263, 352) -3.650 <0.001
LDH>408.5 (U/L) /n (%) 25 (37.3) 34 (10.6) 30.539 <0.001
CRP/ (mg/L) 47.9+73.0 23.1+21.9 5.112 <0.001
CRP>21.3 (mg/L) /n (%) 38 (56.7) 114 (35.6) 10.333 0.001

&5 MPP #R PB KFIZEXR Logistic @354
Table 5 Multivariate Logistic regression analysis of MPP progressing into PB

A i B SE Wald P OR (95%CI)
NLR>3.15 ng/L 0.734 0.301 5.953 0.015 2.084 (1.155, 3.759)
LDH>408.5 U/L 1.244 0.336 13.736 <0.001 3.469 (1.797, 6.696)
AR F AR 0.996 0.398 6.244 0.012 2.707 (1.241, 5.907)
A B 1.508 0.367 16.897 <0.001 4517 (2.201, 9.271)
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HeAh, FRATXE MPP i J'é Sl PB B fa s [ R A7 T
SR, RN, ARFWAE . ARG LDH
JKSF 7 T 408.5 U/L, NLR @& F 3.15 ng/L /& MPP
PR PB RIS AR R 2R .

S 6 A I 2 — ol 7 8 52 A9 PEAG PB ™ R
BER I, fFEARBSE T, MPP i & PB 41 N%.
NLR. CRP. PCT. LDH /KF3F+5E, 1 L% /K F
FRAR, SRR —30 . BRAERIY R, HE
fili 98 e & CRP Fl PCT Al /K -, o 7 B ™
HAEBET- A b B 5 R s A 4% 412 . NLR J& 4
25 PN 43 DA 0L R AR 88 ARRE S IV R B e A . AT
MRS, B RERE AR A M8 v b 20
Ml (S RBIERG ) I UM (3 P s R
4t ) 3% 2 ADHARGIERE T AR 2 8] K % )
AEC AR o NLR WIEH YL R 1~2, BANLR &F 3.0
BT 0.7 B R BRIEAY o NLR 2.3~3.0 ]k
AIVE AR AE . SIBKORARTEAL . YL . RAE . A
P R 7 A5 LR A Bl B A A T, JF
NLR T 5 2 4 R R g i S48 45 . Bbak, Fegk
P bR EEL 200 i /L 5 R SR A AE T R Ak kSRR
BomA X, AR, MERE MPP L
53838 MPP 82 JUAH L B TS A9 NLR 7KF, JfH
15 NLR BULRYSRIEPENT R & e fd o R A R
R Bl UK AET M R MPP RL & AR PB K
B T A R, NLR & B2 R 7, b4
2 P 240 f 55 A 1 5 2 9 R 2 N 73| A 4k EEL 40
Mg T, MM 2 NLR FHi . R JLE S ASR
S A0 o 2K AR AR R, HEA 2430k
fRIE NLR £E 0 ) L 25 A [7) 9 J gk e fi 48 bk 1) ¢
SEAEF ), — 30 [T 5T R NLR>3.92 Al fig
XF 6 % UL E LR HMETA TE MPP HAT 52 5 T A
"™, ZEABFFE T, NLR>3.15 42 PB Byl 7 1
K2, U] PB AR LR N BA T B 00 S8 0 S v
NLR & PB Ay n] HEK 7

LDH J& —FP |2 fF1E T4 Fh i 2285 5 T A 48
Ji o A, A e AR A N O R R R

FAEH . BEFEAFSE & BL, MPP gFJ& PB 3 LDH
AKOF-A ittt MPP g% B B 74, L LDH &
PB A JI TG AR X S5 MU BE A s RAE
NG SO B 9 P TR O, X S RAE A
T 5 E S IE R . R AERE
DL R b R AR v, e 208 B e B 26K
W AEARISE T, LDH JRGIESE Ky PB M <7 i
R ZE, 5 R as R —8. i, Ak
KBRS CT BRI TR . IiIRFE . i g s FR
W, HARERAES R ENEIL, AL PB
XS g, X SREAEAF Y —2, R MP S
(1) PB 373 81l 119 SR i G 1o 25 EE Al PB s i B 5 &1 2
HWFEHg i, S Mp BRYLHI L, A IFEgenT &
MR MPP LAY E AR T, H RN
B R HAE MPP B fE B PR 2, e 5T it
i, FEXMEVATE MPP iR b, Ao Al B R Y EL )
B T, Ho R LA A B I R A R B,
YOG AT FEARNEIE R, IRA YR
BRI PB I TINFE bR 2 —, T o e A 40 P
S UL ERE MAT B, X 7T BB -5 AN [R) M e A T 4 R e
RINEFHK,
ARBFTEAFAE— L B M. 1ok, X T
HLIFST, 45 AT REZ 242 BT IR B AL RS B
RBYSEM, AR TT BT £ b REEAR I 52 1 —
LRAEZE R BLAl, ASHEIT N WUBE S 4, T EE
FETE SRR AT A5, 52 W 25 S5 0% 38 3 4 RO A e
KA n] it — 2 TF R RTREER T, P Ak AU T30 A5
AL, TR B E T PB AR AR AR
ZE LRk, AWFRGIA T NLR 78 MPP (L
KA PBMfERREZ —, ikt T Z2HE 5T,
ST MPP HEJE A PB A 4 DS fER H 2, 1%
A AR BB E DI 5 TARI 254 Rn]
LA B I R 2 0 R 3 18 551 MPP 3E J& o PB 1Y R
BE I AT T, ARG 1 R XU

ELEY LT CE PN
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