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Influencing factors for the clinical effect of bronchoalveolar lavage in children with
Mycoplasma pneumoniae pneumonia and atelectasis

LONG Ting-Wen, LIN Ji-Lei, DAI Ji-Hong. Department of Respiratory Diseases, Children's Hospital of Chongqing
Medical University/Ministry of Education Key Laboratory of Child Development and Disorders/National Clinical
Research Center for Child Health and Disorders/China International Science and Technology Cooperation Base of
Child Development and Critical Disorders/Chongqing Key Laboratory of Pediatrics, Chongqing 400014, China (Dai J-H,
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Abstract: Objective To study the influencing factors for the clinical effect of bronchoalveolar lavage (BAL) in
children with Mycoplasma pneumoniae pneumonia (MPP) and atelectasis. Methods A total of 75 children with MPP
and atelectasis were divided into a good response group with 51 children and a poor response group with 24 children
according to the clinical effect of BAL treatment. LASSO logistic regression analysis was used to investigate the factors
influencing the clinical effect of BAL treatment. The receiver operating characteristic (ROC) curve and restricted cubic
spline model analysis were used to evaluate the value of the course of the disease at the time of BAL treatment in
predicting the clinical effect of BAL treatment. Results Compared with the good response group, the poor response
group had a significantly lower percentage of lymphocytes in bronchoalveolar lavage fluid, a significantly higher
proportion of children with atelectasis of two or more lung lobes or stenosis of the bronchial cavity or opening caused by
inflammation, and a significantly longer course of the disease at the time of BAL treatment and azithromycin treatment
(P<0.05). The LASSO logistic regression analysis showed that a prolonged course of the disease at the time of BAL
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treatment (OR=1.23), atelectasis of two or more lung lobes (OR=11.99), and stenosis of the bronchial cavity or opening
caused by inflammation (OR=5.31) were independent risk factors for poor clinical effect of BAL treatment (P<0.05).

The ROC curve analysis showed that the course of disease of >11.5 days at the time of BAL treatment suggested a poor
clinical effect of BAL treatment, with a sensitivity of 91.7% and a specificity of 54.9%. The restricted cubic spline model
analysis showed that there was a non-linear dose-response relationship between the course of disease at the time of BAL

treatment and the clinical effect of BAL treatment (P<0.05). Conclusions Early BAL treatment may have a good clinical

effect in children with MPP and atelectasis. Atelectasis of two or more lung lobes and inflammation-induced stenosis of

the bronchial cavity or opening shown under bronchoscope may indicate a poor clinical effect of BAL treatment.

[Chin J Contemp Pediatr, 2020, 22(9): 984-989]

Key words: Mycoplasma pneumoniae pneumonia; Atelectasis; Bronchoalveolar lavage; LASSO logistic regression

analysis; Child

fili & 32 AR ( Mycoplasma pneumoniae, MP ) J&
JUFE A DXARAHPE It A B 2 i 22—, il 4R S Jit
&Rt 98 ( Mycoplasma pneumoniae pneumonia, MPP )
29 i (EBE LB AL DRIV R (9 10%~40%, K
A LT JLEERE KA TE MPP 4T
N AP AE A K e d LAY i 9 O E
Ko BILABRGURIGRY Y e ] AT 5Kk, (2
JRARSE K, ARy LT BEFF AR AN TR, 5
SRR, KRN SR IR Y SR A
HEVEAR (bronchoalveolar lavage, BAL ) i i3 1] 25 i
SCAUVE X S B AT TE TR 0.9% FAL N
VEIRREDE, ] (e PRI ) B M vk AR~ o A
e B, {EIFET A 4 BAL AT MPP PEATA K £
JURRREIAE TR, AWFFCR LT LASSO B
VLR logistic [0 JASE R BR ) 14 37 75 B S AR R AR )
T BAL YT R SE R R 2R o R logistic [l )9 452 7
ST ER 545 )R (28R Z ISR,
TR R %, AL Z AAEE A 2 d k2
PERIEL S LASSO B335 2 — i) LA D 3L 2 1 (]
RIS T T 0, DR AT RS A S R HE
A, d X ) R AT T4, A e
R EEAE A 0, LA FI AR 1 e i RO 1,
M B 2 HH AR AR, A5k F LASSO
logistic [ AR AR AT AR T e, rRal logistic S|
B3 Href OR (B A RE SR LE R R 5 45 2 0] )2
A KER, [BRZHOELE &5 AR 2L
N KRR, A FE Al AL 25 BRI AL logistic
[ U AF 4545 19 BR i 1 5707 Ao SR AR T R i e 1 7
5 BAL Sy R SCHR#EA T 0T 5, JE RS PE AR BN
FIR) B30 ek A % R 72 o ) 2 Wi ) T 2 1t R ) 2K
FE IR T B R A RS R

085

1 BERE5HE
1.1 HFRI%K
¥ 2017 48 12 A % 2018 4F 12 A fE & R E R
Kkt E L B2 W MPP PERANTK Y 75 1] &
JLEAAASYR [0 JB5 A5 7 %k FEBAF Y

ACHIFGY 3 i o PR B R K 2 e L B R B AR
PRZE Lot . S G A S R A5 45 I
PRI HE T ARE T LSRR A Il

ATERRIE: (1) FFE L X ARG 22 Y12 W7
FrufE "5 (2) £54 MP L2 Wrbs e "M, B

LI MP-IgM TR BE = 1:160 S e
¥ ( bronchoalveolar lavage fluid, BALF ) = £ W $
W2 ) o MP-DNA PCR 7€ & = 4.0 x 10° #£ Il /mL;
(3) BEBARAUE S AFAENAS K T LA T 5055
BikG A & BAL JAYT o

HeBRbRaE: (1) BIRAA I A Ak g ;
(2) BIFERMERERE; (3) AXXERM
Al BALJRITEE R E, DLRRIE IS A P4k A PR
o (4) WRARE.
1.2 BAL

SEEARTIHER G, FEH KA A RREE T 28
FEBEIN R Ll S A8 5 B2 I A 7 S0 A B G A I T
B 1T BAL Ao ARG B ILAF IR A G IME I 2R
W, MRS, IR, R AA EXRE S
SIS 29 FI| 22 15 PR Jmy 8 20 T JRR e, 28 B oy 11 3k
A, RK SR B s ol T . R, T R
BER G, & LB, JFR IR I R AR 2
45 25 T HE VR AR 0 il i B B, T 37 °C 0.9%
AL W 2 WRBEVE (B IR 1 mUkg, B IR S
B <20mL, M <5~10ml/keg) , i)k



F2EFE W
2020 4F-9 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.22 No.9
Sep. 2020

100~200 mm Hg ( 1 mm Hg=0.133 kPa ) AW U251
SIRE BALF",  [BIC %) BALF 17240 053 253 50%
e e
1.3 TRFIE K5 4E

BAL{RYT 2 G E A WE8 CT, T il A sk
WO, #5984 R K s A TR IR UL = 50% 48 A%
SRH 2, B AR IR <50% 9 ASSORAS B i 4
1.4 HigsT

A B J5 ¥ 7 LB ar 25 = pris g, Al ol
10 me/(kg - d), FbKEE. 55 1P BER 5~7d, 15
4d 5T 2 P R K 0 IR 3 do HAb iR T A dE

FACEEXHEIRTT o
1.5 ImARF R

i 3k Ay B P Bk, WioBE AT LI A AE
BOSERERA . R SCUEE TR
BAL AR R ARG I K IESE TR
1.6 HitFEDT

B R Gt it AT g it 22 e FH6 IR
YA TR ORISR + FRiEZE (Rxs) R,
K ¢ KA T A LU AR RS AT it
GORHL P DU 3 S BRI ) [M( Pys, Prs ) 1 3575,
K HI Mann-Whitney U £ 56 78 17 21 18] Fo 38 114K
FORLR BB E 432 (%) Fos, RH K5
5 Fisher B UIHE A 230647 20 6] F . A LASSO
logistic [M1EEBEAT AR RERERE, 0 1 BAL JA 7 RCR
AERFEI R . 1] logistic 2270 MIIH 531 4
AN ZAHZ, [RS8 1 2 ] 32 13 1
VEERAE ( receiver operating characteristic, ROC iR
F ROC 2k T X (area under curve, AUC ) PEAY
M7 PR X BAL YA 7 SCR B SN 1 ]
FE 25 pRELS logistic [mIIHARSS G 09 FREIPE S Jr 4%
2538 BALIRYT I R S8 16 5 BAL ¥RYT
RORRF ROV O Z, o BALYRYT I A 2
B, MRS A o A B R A BT 4 AT R

(Ps. Py Pes. Pos) , TE R GEitiRAFh 2 il BRI
PEST TSR B, P<0.05 HZERA G L,

2 #HR

21 —E&ER
BAL V& J7 %G S W 20 51 41 H LA, BB 20
W, 2310, SEHAER 76 £39 4 H; SUCRAH

S 24 BIEILH, B o128, &2 fl, SR
80+ 38 /N H o MALEBILMER] . FI Mt 2= 5Tt
Gt L (P>0.05) o A 75 LY, 33
BIG IR, 9 BlG T2, 6 BilG IF kg
PE, 1 HIEIFOIEE, | GG IFZ R
MR AR 2 o 1 AR AT 61 i, b
ol A9 F, A7 B 19, A7t
16 4], A5 M6 AR TKA 14 415 2
1] g8 LA U AN
22 FREHETRI

75 Bl EELEE A AE R KM, 2
SR, Hod o BEE T AT WA, 15 GBS T L3
SEEWESOT D RMEA, 26 BT WAL
S FREAE TS (FRREIR ARG AR ) L 21
BILEAR A SGE = SOV PRI
2.3 HEZESH MPP R 8 JL BAL 773K
=AU ES

PIZL7E BAL AEAER . I 40 o ek 2
MEef] . MFEES RS I C REH (CRP)
Sh . MFLMRERE (LDH) &8 . i ARsKaRA
W HEARR WG LL ) . AN IF ACRE . B T RAE SR
R ZEATRE R L] . R LA . AT v B g P
e BALF P 4 it b 451 05 40 G L 3] e
BALF MP-DNA PCR #5 DUy lb B2 R Gt &
(¥ P>0.05) o HACRAH] W4 BALF i [ 4
ML ELIREAG, Al Aok e g T S
Jis Bl 12 e 2 LB TE R (35 P<0.05) , BAL
IR IT I () AR N BT A 2 2R T I R AR T (B
P<0.05) . W 1,
24 ZEZESHT MPP AR5k &L BAL 7T 5H)
FImE =

PR b A Gt 5 iy 5 4
Z, B BALF Pk B2 40 ff He 5. 22 A Bili o AS 5K L
B, B T XAREE RSO RMERA L. BAL
6T I A R N B AT R R R T I AR R E R A
s g, VL BALIRYT Ji 2 J8 2 2% 19 1 3 5 1% 27 0
ARYR A AE I R AR i, 4T LASSO logistic [A] 1
AL AT, s BALIRYY B B9 2 (OR=1.23,
95%CI: 1.07~1.41) . ZMirt A5k (OR=11.99,
95%CI: 2.60~55.26) . AEE BESIT 1 Rk
% (OR=5.31, 95%CI: 1.24~22.82) J BAL A JT
BORAMER S G R (£2)

086



922 % 59 P E SRR E Vol 22 No.9
2020 4E 9 A Chin J Contemp Pediatr Sep. 2020

F1 MPP#HAHEIL BAL FFE IR ZR B EESH

(S R AL (n=51) A A (n=24) AL VA:D Pl
PR (F 2, ) 20/31 12/12 0.776 0.378
SRR (exs, ) 76 +39 80 + 38 0.434 0.666
PR (x5, d) 8+4 9+5 1.53 0.131
IMLFA5S 25 )5 [M(Pss, Pys), ng/ml] 0.168(0.074, 0.463) 0.100(0.070, 0.190) -1.251 0.211
ILETZRRfL [M(Pys, Pss), x 10°/L] 7.5(6.3, 10.5) 6.7(5.7, 12.2) 0.415 0.678
I R ML LY 5] [M(Ps, Pis)] 0.6(0.5, 0.7) 0.7(0.6, 0.8) -1.011 0.312
1. CRP [M(P,s, P;5), mg/L] 8.0(8.0, 21.0) 8.5(8.0, 16.8) 0.216 0.829
Il LDH [M(P,s, P,5), U/L] 335.0(253.0, 449.0) 432.0(269.5, 662.3) -1.823 0.068
LA AR [ 1] (%)) 4(8) 10(42) - 0.001"
JASBRIRAE (220 / A 7 XU, 3] 19/31/1 5/18/1 2257 0.324
JiaJs R [ 191 (%)) 27(53) 15(62) 0.605 0.437
Jili oI K AE [ 1] (%)) 7(14) 6(25) - 0.327"
BAL IRYF IS SRR [M(Pys, Pss), d] 11(10, 14) 15(13, 18) -3.770 <0.001
B N RGBS RS [ 6] (%)) 16(31) 10(42) 0.746 0.382
BN S B BT 1 R [ ] (%)) 6(12) 9(38) 6.360 0.014
BETF A [ 1] (%)) 5(10) 4(17) = 0.309"
B RN [ (%)) 16(31) 5(21) 8.99 0.343
BALF ik V4L L A5 [M(Pys, Pys), %) 29(17, 50) 20(14, 32) 2.427 0.015
BALF H AL LU AG] [M(Pos, Pss), %) 56(30, 78) 59(42, 72) 0.102 0.919
BALF Fr W4 LG A5 [M(Pys, Pys), %) 10(3, 30) 6(2, 14) 1.235 0.217
BALF Log,MP-DNA [M(P,s, P,5), ¥ 1 /mL)] 7.15(5.55,7.52) 7.25(5.96, 7.65) -0.807 0.420
P[5 8 IR YT IS RS AR [M(Pss, Pss), d] 6(4,7) 8(6, 10) -2.127 0.033
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2.5 ROC Hi % 4 #7 BAL 34 ¥+ B 89 5 72 X # Ho

BAL 3497 MPP B Aok 7 a9 &

ROC MM 25 S s, BAL B A SR FEXT 1
W BAL /97 MPP £ ili A sk 097 s A — & B
(AUC: 0.770, 95%CI: 0.654~0.886) . >4 BALJA
JPIT AR = 11.5 d I, 284850, 4 0.466,
HeBs BALIAY P IR HE 11.5 d BB N A A,
AR BAL 724 1) 72 8% FRE 5 2 3 51°h 91.7% 021
549% (K1) .

0.8 4

0.6 4

R

0.4 4

0 0.2 0.4 0.6 0.8 1.0

1- FR5

B 1 BALAfrETHYRRTNE LT RH ROC #k

987



F2EFE W
2020 4F-9 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.22 No.9
Sep. 2020

2.6 BAL B rETRI%TES BAL Jr K ELE BRI
ER RS

PL BAL IR Y7 B 9 R fe AR BT (B 1.5 d 2
g, MR RELS logistic ] S AR 265 A 14 B ]
PEST T FESRE AT BAL YT B B RE S BAL 73K
IFIRE RN S ZR, s 2, K REAs kR g BAL ¥R
AT AR , DNAL bR A AR L A RN ( OR )
FH 534> 278 OR 1 95%CI, Hi "] HWA H .
BAL VAT I B F2 5 BAL Jr A% iy JC I i Jir S R4k
PEFIE R Y KR (P=0.02) . 4558 7%, BALIE
7 IR FE S BAL JT 802 ] R B T A oG, Y
BAL {7 IR FE = 11.5 d IF, Bl BAL IGY7 I
FETRIIER: | BAL JPRIC 2 RAIL

OR
o

1- L
é 1‘2
BAL JAYT I e (d)

16 20

B2 ETREMEIFEFERSHE BAL iGFT
fRIES BALTHBIFERMRXFR  BAL AT R ZE Lk
PEASA S BAL J7 R0 SCHoi BE AR Mt S O R

27 &M

JIEAT JBLAE BAL R RJG R KA RE
Bk A K BAL AHOCH)™ I LA
3 itig
MP 2 LS 2P P T R ) B W IR A, 28
IR B AR, AT M MP
T4 B S 2 D fig 25 L2 MP R B0 Y 3=
BLFEHE P, MP R AMIIE S, FEEA P1EA
ZHBE TR A R A, T HEBT RN AT A B
S AT W20 L AR AR, (1 R AR A AR AN TR
N, 53 WAL X FRAGYE T I 38 £551iE B R SR
i LA, SR BEGE > SRR, A
EHEEIIREREAL ™, MP HURAEE S PEDUA (TG

IgM. gk ) AKFFHE, FMERG BTG, ZFhH
R 7oAy, S EUGE R BRI LS A
MY, YIRS ST
ook, MiRZEG, SEURSK Y, MP RG]
RHUEHE A SR FEBOZ BB ik, T
B R B, & MPP LG I 2R T
S E R E L

BAL & —JUAH X 2 4 IR 97 ik M A9
T L3R & A BAL AHOG™ HE I L AE. BAL AJ
DIEBRAE R R . RAEN T, RREY R,
W RAE OV, BCEMITIRE, (RSN R TR, B
AT LAE BALF 80 A7 434, Ry i S 92 9 19 g PR
Fazia s sk " BEA O SCERIRGE T
L BAL I 7 RCR A Y, (HAERFSE BAL 167
(TR S BAL JF AR RN, 0% ¥ BALIRYT
B A R EA T A B, T 40 B 32 S L IR 285 ) 1] g
SR AT, ARG T BR 1 ST 5 BE AT A AT
BAL B} 9 FEE 22 A8 b 5 BAL YR LR, F
FHF R — R 2R n] RE & UMl . B b e 3 —
I S B IR FE AR LG . AHIF 9T & BE,
BAL &Y I A9 24 BAL J&JT MPP AEl A KRR
MSZ R R AR H 2 . BAL IR YT B (9
25 BALJPRCZ IR ARG, 4 BAL VYT
AR = 11.5 d i, BiZ BALIGYFAS AR L
BAL J7 808 E A%

MPP FEffAN K LS5 T R RIEEE
T AR . AR RO (BRI RE R AR ) |
FHIERER: . BT O e B %8 . WAL
e EAN /S /b N 7Y N B L B = 72 S
ARG LB, WAL S T i K
SABEAM I L, TERIEAS T RERAS . B K
T8 i M T ) B A TC R B 25 S . ARG R RN
PR 185 MP JERYY 18 N 1 S e D BE 25 BLEUNLT &
IgF AT A 26 P RCRASIA 4 S A Itk
TR LB B & TRCR B A, R
I ETT O 9 MBe2E Sl BAL JAYT MPP PRI A 3K
AR GRS R, SRS IR U 1R M
B 2 JE R S GE BRI K IO K, ST
JEYIRYT A T | il R S AR 25 B G 3
BLAERRA K, B H R AE ™, 5S4
RS R B 8 2H BALL o] 25 85 25 3697 s 1] B T3
LA A — 5

088 -



H2285 59 W
2020 4F- 9 H

PE SR E

Chin J Contemp Pediatr

Vol.22 No.9
Sep. 2020

RIFGEAFAE R R B B FSE, A
KUi, HRo 6 7R R 2 pHERR, PmEEA
AL, FIREE BT A AR AR S Ak, RHUTES
[ 8800 o AR T B3 A A i I 44K B Uy e ] 3

— T .
éﬁiﬁﬁ‘ﬁﬁ, X MPP fEt ATk A JLE, e
WU IR Y Fent LR 4T BAL R 7 IR B4

z%%%x%&ﬁ%ﬁﬁhﬂﬁmﬁéﬁ@#i
SN RIFER BAL BT SIURAME,

[&

Z £ X W]

Meyer Sauteur PM, van Rossum AM, Vink C. Mycoplasma
pneumoniae in children: carriage, pathogenesis, and antibiotic
resistance[J]. Curr Opin Infect Dis, 2014, 27(3): 220-227.

Jain S, Williams DJ, Arnold SR, et al. Community-acquired
pneumonia requiring hospitalization among U.S. children[J]. N
Engl J Med, 2015, 372(9): 835-845.

Zhang Y, Zhou Y, Li S, et al. The clinical characteristics and
predictors of refractory Mycoplasma pneumoniae pneumonia in
children[J]. PLoS One, 2016, 11(5): e0156465.

WL, BiERe I, 4 . SO IR BEIR YT I R S AR
Jili 98 5 I il A 3k O RCR B FE e R (D). P AR LBRARGE
2018, 56(5): 347-352.

Zhang Y, Chen Y, Chen Z, et al. Effects of bronchoalveolar
lavage on refractory Mycoplasma pneumoniae pneumonia[J].
Respir Care, 2014, 59(9): 1433-1439.

IR, KM, BRICZE | Logistic =R FH A9 UL fn) 8K A B
FI [7]. HEDLESREZRE | 2020, 28(3): 358-360.

Tibshirani R. Regression shrinkage and selection via the
lasso[J]. J R Stat Soc Series B Stat Methodol, 1996, 58(1): 267-
288.

van Dijk SC, Sohl E, Oudshoorn C, et al. Non-linear associations
between serum 25-OH vitamin D and indices of arterial stiffness
and arteriosclerosis in an older population[J]. Age Ageing, 2015,
44(1): 136-142.

van Schoor NM, Comijs HC, Llewellyn DJ, et al. Cross-
sectional and longitudinal associations between serum
25-hydroxyvitamin D and cognitive functioning[J]. Int
Psychogeriatr, 2016, 28(5): 759-768.
BB 20 )R P

[10] (LRl RRk ) il

989 -

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

gy )LEAT CPAF M R B RIFE TS (2013 1217 )( L)1)
Bl ﬂ/«u 2013, 51(10): 745-752.

TARER 2 LR E G PR, (ARSI RDLRHIG AR )
ﬁiﬂé 23 LR SRR AH L FIR 015 4ERR ).
rhAE S LRHIG R 2435 L 2015, 30(17): 1304-1308.

[ % T A A R 2 B 2 A A B8 i 55 v JLRLIRE I N B2 7
HARLRA, PEET2LRHEIT 2N BE 2l & 5 2
rh I BRI 2y R BRI 3 2 LRI N B &l R B 2y, 55
A LR AT 25 S BARTE M (2018 ER ). H S TL
BHEPRZR A |, 2018, 33(13): 983-989.

ESN BRI, #2225 U IINARE DA T I LN
iE SCJFMRNIT 58 PEITAN 5K B LAR W 2 ()], EPCEERY
FEEAR L 2019, 44(5): 649-652.

Waites KB, Xiao L, Liu Y, et al. Mycoplasma pneumoniae from
the respiratory tract and beyond[J]. Clin Microbiol Rev, 2017,
30(3): 747-809.

PNEL , PIELIR . 98 SR A s B A 2 O pIL i F
FEHESE [J]. AR YR R e 2Rik | 2015, 31(1): 65-68.
JeresE AU LGN AS KA T ERE (7] JLRM 2G5
Zei , 2016, 22(5): 61-64.

Choi YJ, Jeon JH, Oh JW. Critical combination of initial markers
for predicting refractory mycoplasma pneumoniae pneumonia in
children: a case control study[J]. Respir Res, 2019, 20(1): 193.
de Mendonga Picinin IF, Camargos P, Mascarenhas RF,
et al. Cell count and lymphocyte immunophenotyping of
bronchoalveolar lavage fluid in healthy Brazilian children[J].
Eur Respir J, 2011, 38(3): 738-739.

EIH L INVE R, A A R B IEE v ARR T LT
METR LSRN 5857 3053 4T [0, lImT“JLﬂA\@ . 2017, 35(1):
16-18.

FAE L SRS FAL 55 RTINS SR S AR
TEREVEARIRIPIIHLIST (], s E S LR | 2015, 30(11):
855-858.

Gao M, Wang K, Yang M, et al. Transcriptome analysis of
bronchoalveolar lavage fluid from children with Mycoplasma
pneumoniae pneumonia reveals natural killer and T cell-
proliferation responses[J]. Front Immunol, 2018, 9: 1403.
Waites KB, Talkington DF. Mycoplasma pneumoniae and its
role as a human pathogen[J]. Clin Microbiol Rev, 2004, 17(4):
697-728.

WISCI . 130 A58 SRANT 4 F LSBT
BT (D] B < M2 2017.

A

(ARSCHwdtE: X5H])



