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Abstract

Preface: Mycoplasma pneumoniae lobar pneumonia in children is one of the severe manifestations.
Therefore, early identification and treatment are crucial for improving prognosis. Objective: The
goal of this experiment is to develop a convenient, efficient, and easy-to-use nomogram for identi-
fying children with Mycoplasma pneumoniae pneumonia (MPP) at high risk of lobar pneumonia,
providing guidance and clinical intervention. Method: A retrospective analysis was conducted on
the clinical data of 1043 children with Mycoplasma pneumoniae pneumonia admitted to the Second
Affiliated Hospital of Anhui Medical University from January 2022 to December 2023. The propor-
tion of MPP children with lobar pneumonia admitted in 2022 and 2023 was compared. The 1043
MPP children were randomly divided into training samples (836) and internal validation samples
(207) in a 4:1 ratio. The multiple logistic regression analysis method was used to determine the risk
variables for mixed lobar pneumonia in MPP children. The selected variables are used to construct
a nomogram, which is validated through C-index, decision curve analysis, calibration curve, and re-
ceiver operating characteristic (ROC) curve. Result: The number of children with mycoplasma pneu-
monia and the proportion of lobar pneumonia in 2023 were significantly higher than those in 2022,
and the difference was statistically significant (P < 0.05). The results of multiple logistic regression
analysis showed that age, pre-admission course, fever course, cough duration, neutrophil percent-
age, serum total carbon dioxide concentration, and high-sensitivity C-reactive protein were inde-
pendent risk factors for mycoplasma pneumoniae pneumonia complicated with lobar pneumonia
in children. Using these seven influencing factors as predictive indicators, a nomogram was con-
structed to predict the risk of Mycoplasma pneumoniae pneumonia complicated with lobar pneu-
monia in a training cohort. The calibration curve of the training was highly comparable to the stand-
ard curve. The area under the curve (AUC) of the predicted results is 0.974 in the training queue
and 0.968 in the validation queue. The decision curve analysis (DCA) curve indicates that the model
has high accuracy. Conclusion: This article constructed a nomogram based on 7 variables to predict
the occurrence of lobar pneumonia in MPP patients. The constructed nomogram model has signifi-
cant clinical value and can guide personalized treatment.
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it 98 S SR A 28 R TR E 5 % J DA b ) LB i B AL X SRS il 6 [1]. 7E 2019 4E % 2022 SE#MH], L
i Jfiti 98 37 JiR A48 4% (Mycoplasma Pneumoniae, MP) 2 I B 35, SR I, IR RAR SRR FRTE R = /K F s
HEZEE KIS EIE[2], COVID-19 KiifT)E, WK 2023 4 )LE AR 2 B 25 5 52 B WF IR 6 75 J5
IR G NHE, MP 2 ) LB S i PR AR, 5 RNARLEL, L %5 5 & 4 MP [3]. H 2023 4F 6 H LK,
T 2 AN IX G T ) LR i S SRR L R g . 9 L il S SRR I 49 3 8, e PR R B ™
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H[4]. MPP @H NEEMEREE. SR, K2 12%K) MPP 3R )L 43 /% J v B0 32 JF AR fit 78 (Severe
mycoplasma pneumonia, SMPP), % 4%[1] MPP i L& K3 N BESRPLAE RIVEIRTT 5 2t e X vE 1 i 28
AR i 4 (Refractory mycoplasma pneumoniae pneumonia, RMPP) [5], 3 ) L 2 44 B ™ B A4 B JXUI
SMPP 1] fi 55 7 5 [ it A ARG A1 I RTE R D% o fili A I ROTE B0 R S8 30U 6 I AR il SR RIATE . i
FegE, BhAM T ARIE QRO FFDhRe . B FMANK 5, SMPP JLER 5 & b 1G A i )k
T, AN DRI S I RS ZE AN SRR R SR SR B AL, AT SR UK HL 7R R S8 H Ry B [6),
LR I 0 RAAR 2 2RI & SMPP (W fE R R R [7], il 5245 2 52 R e A A e v P S D A il 98 1)
KR (8] Rk, MR BN 58 S EARA IR fili 2 6T 88 LIS W A Tl e B 20 E M= L. B
BIGT)LE MPP & 3 KAl 2 R R R MR SR —. AR B AR AR &R KM 28 1 MPP i
JUFIIE PR R IUAN S50 S A 285 5, e FLfERS I g AT 0o ZE TR LRI, WATE T — AR 151
LREIBEAL, B EA ORI BB T TS e R A DRI i 98 IRV 5 5 1) MPP L8 o AT 5 SR FH 5 0 ]t
PRI PR RN AT 1 5 R T 5T

2. EREHE
2.1 —fg7Es

IINFRE: 1) FR/NT 18 S RIE IRBSHB: 2) FFatLIXERAG L & B L WibRite, T 2 Im R AN
BRI 3) WIS R SR (MPY R A LA T 180 2): © HIIE MP HUiARE > 1:160 (PA £);
@ PBHPER MP-DNA 5 MP-RNA. HEBRARAE: 1) A GBEPI R« BN . OB FHR. B
PTG R R0 55 S R T R ) LB . 2) A I AR IR T o R e )L s 3) AR Ak T MPP W& A1)
JLE; 4) IGIRBTRIA EREM ) LE .

MRS 3 b (B B 23 A7 22 B R R 28 — I IR BBt ) LR 2022 4F 1 H & 2023 4F 12 Wi i) 1043
1l S SR AR 28 5 LG IR BERE, 1% 4:1 BEMLA AR AR P 3G IERA S . R Il ZRBA 51 MPP £ )L(836
), WEBERUERAS] MMP H8)L(207 i), HR#E =G I RIPEIG 5, 73 Rt 98 4R = D -1 fik 98
A, PRI AF R ZRBA 51 PR 4 IR I RS 22 7 B G i 2% 5 (P > 0.05) .

22. H&E

1) KeHvERERIZhRiE: S8 GERRZESHLRMECE 8 M) [91 P AHRERAERIET, AWtFid. &
i 4:1 BILGBIBE L 7 I ZRBA S AN P A E A Z1], ARS8 BT R4 AR R ) o s e R PR B A 3

2) TENBEHAR AR ) LE IR R TR o 7ENBE SRR MLdEAT S50 S R bRASill, 1 2503 BA (R %t T
HREATH G A SRR AZLE N EST IS ARERAER, InARRE R & R
AR Wiy BAF O IHEARAE . P R] . AR B AU AE Z AR ABERTRAR . B RS . SR =R
PRELFRILH AL B ZhRE. hs-CRP. PCT 4.

3) Giit* 77k KA SPSS 25.0 Guil Bk T St bt IEASHERIGME A K-S 5. IESSA0 Tk
DASSME AR HEZE R, AHIRIECBCR A t A3 Es 20 M AR IEZS /A0 BOR L AL DY 4 A7 30 M (P25,
P75)# 7N, Al LLECK A Mann-Whitney U f56: 43 848 & DIREARS(E 7 b)) FoR, AR LGSR A R J7 1
%o P<0.05 R HAGI¥EN, BEEMHEAG S AR, WAL FEE logistic [H] =6 5E
RN &, 2[R logistic [F] U348 A A1 AT LR 2. K2 A& logisitic [FVAHE KGR ER, /R 4
TR 4.2.0 0078 T FIZR IR . e 2e. ROC Mgk, wesiiliZk sy BT (DCA). C F550H TPt 512k
P B4 X 0 R TR R A o A2 v i 2 () D R s S e ot B TN A A B 45 SR 15 s B it SRRV AG 21 28 R AR
. ROC 4 T B n M 28 T AR (AUCYE . 8T — R BE 2 T (1153438, 8T DCA #—53F
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fli 1 HNA P B R R
3. &5k
3.1. 2023 ££15 2022 SEAM MR & H R HIRIXTEL
2023 4= MPP i LA SRR %6 o L 2022 SRR _ETH(ILE 1), Z 5738 il %5 (P <0.05).

Table 1. Analysis of the proportion of combined cases of lobar pneumonia in 2023 and 2022

% 1. 2023 F£5 2022 S XM MR R & HRHIE) SEE 247

K FE BRI 5 . N
A - - R il 5 % KR P {H
= i)
2022 4 63 295 17.60% 0.615 <0.001
2023 4 196 489 28.61%

32. ERAIRKFSAEIEERSABEREGR
HEEHAZE 5 IR I 98 LR SR 5 DR PR 8 4L, S8 LI PR 1 (2 2) B S0 3 5 1 (2 3) B[R R 43T
3.3. BRAZERDNERISHRRE

e B R 3 A B OUHRFR(P < 0.05), 2 AIER B MPP 8L & JF P 5 i) fa B A 3R (=
4), SRR, FRBOR. NBEHTREREN ARG . AR . I TR, R e T B i

Table 2. Results of univariate analysis of the clinical characteristics of the model group

2 BIEHEIRKFRBEERER
FETR IR KAt 98
YZI? 18 PE
(N = 209) (N = 627)

el % 95 (0.46) 345 (0.55) 5.758 0.016

% 114 (0.54) 282 (0.45)
HRAEIR n% Ik 66 (0.32) 279 (0.45) 10.793 0.001

R 143 (0.68) 348 (0.55)
A oA S H 9 (0.04) 102 (0.16) 19.478 <0.001

x 200 (0.96) 525 (0.84)
it AR AR H 107 (0.51) 371 (0.59) 4.071 0.044

I 102 (0.49) 256 (0.41)
FEI(R) 7.67 (5.92, 10) 4.75 (3.08, 7.04) —11.595 <0.001
fRE R AL 7(6,9) 7(6,8) -4.574 <0.001
N PBERT 2 7 (6, 10) 6(4,7) -7.327 <0.001
Y 7 (5, 8) 4(3,6) -11.770 <0.001
g 39.2 (39, 39.6) 39 (39, 39.6) -1.714 0.087
1% WK s [ 5(4,7) 10 (10, 14) -16.794 <0.001
R St Az 2R AL I [A] 2(1,4) 2(0.5,4) -0.628 0.530
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Table 3. Single factor results of laboratory characteristics of the model group
3 EEETEEFSIBERER

PP NG R LA
Y212 1 P
72 (N = 209) (N =627)
SE IR 6.52 (5.04, 8.09) 6.89 (4.65, 9.235) —1.455 0.146
MR E 4 59.8 (48.9, 70.9) 44.7 (0.1, 63.7) -8.590 <0.001
N N 20.8 (7.6, 31) 25.95 (11.6, 39.9) —4.289 <0.001
WE R PR E 44 0.5 (0.03, 2.1) 0.5 (0.2, 1.85) -1.596 0.110
WEBR PR E 434 0.2(0.1,0.3) 0.2(0.1,0.3) -0.027 0.978
X ] NS 7(45,9) 6.9 (4.7,9.1) -0.057 0.954
AR IR 4.3 (3.98, 4.52) 4,34 (4.04, 4.655) -1.613 0.107
M4 2 119 (113, 126) 120 (113, 127) -0.110 0.912
ZL2H i L 25 0.36 (0.33, 0.38) 0.36 (0.34, 0.38) -0.774 0.439
S IMAT B HRE 332 (322, 341) 331 (321, 338) —1.486 0.137
JIIRANY it 273 (198, 351) 279.5 (205.5, 365.5) -0.399 0.690
SEX LN AR 9.6 (9, 10.3) 9.6 (8.95, 10.2) -1.219 0.223
TR B 0.27 (0.21, 0.33) 0.28 (0.21, 0.35) -0.576 0.564
ML /NG G341 5 10.4 (9.1, 12.1) 10.3 (9.1, 12.1) -0.508 0.611
KB /MR B 2R 21.7 (17.3, 26.9) 21.1(16.7, 26.1) -0.975 0.329
PR ZR 4T 240 i 5 7 3 0.73 (0.43, 1.01) 0.78 (0.46, 1.2) -1.633 0.102
BN 18 (14, 26) 18 (15, 25) -0.112 0.911
AR 32 (27, 38) 34 (28, 42) —2.412 0.016
TRl T 1 Tl 158 (130, 184) 172 (142, 207) —4.280 <0.001
r- B B AL R B 13 (10, 17) 13 (10, 16) -1.507 0.132
I3 o ZE AR 20.8 (19.3, 22.3) 19.9 (18.1, 21.35) -5.166 <0.001
hs-CRP 26.1 (17.34, 46.56) 10.5 (7.695, 19.5) -13.428 <0.001
WL Bl 93 (65, 131) 99 (67.5, 141.5) -0.631 0.528
JULRR St [ 1 g 25 (20, 33) 26 (20, 34) -0.875 0.381
LRI A 307 (264, 358) 300 (259, 352) -0.900 0.368
R 5 3 I 0.08 (0.05, 0.15) 0.07 (0.05, 0.14) -0.016 0.987
R 152 (0.73) 414 (0.66) 7.031 0.030
34 (0.16) 157 (0.25)
23 (0.11) 56 (0.09)

ST EARIR B L R C OB AR RO, TG AR R o AERE . ABERTAE . FARE L KIS [
HPEREA AR 40 50 S AR L R C SRR I R ORI 48 1) it 42 T AR (AUC) 43 ) 49 0.767
0.667. 0.769. 0.882. 0.697. 0.619. 0.809. fA:#kMW{E (% 5)7r 718 5.7 ¥, 6d. 6d. 9d. 30.2%. 20.6
mmol/L. 13.9 mg/L.
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Table 4. Multivariate analysis results of the modeling group

T4 ERESEARSTER

B SE Wald BEM OR1H 95%Cl
(D) 0.281 0.059 22.644 <0.001 1.324 [1.179, 1.486]
NSRS 0.696 0.105 43.668 <0.001 2.006 [1.632, 2.466]
Fryi 0.328 0.067 24.061 <0.001 1.388 [1.218, 1.583]
% W (1] —0.780 0.096 65.984 <0.001 0.459 [0.38, 0.553]
ERRE AEE ) 0.020 0.007 8.202 0.004 1.020 [1.006, 1.033]
M7 S AR 0.211 0.062 11.412 0.001 1.235 [1.093, 1.396]
hs-CRP 0.058 0.011 26.432 <0.001 1.060 [1.037, 1.084]

Table 5. Diagnostic efficiency analysis of each index for MPP complicated with lobar pneumonia

5. BABIRXT MPP & KR4 A K A IS WIS BE 53 4

AUC AUC (] 95%CI SE AEEBIE A8 BEE% RERM%

(%) 0.767 [0.732,0.803]  0.018 5.7y 0.40 78.47 61.24

NPT AR 0.667 [0.627,0.708]  0.021 6d 0.27 68.90 57.89
f 0.769 [0.734,0.804]  0.018 6d 0.41 61.72 79.11

W% K [ 0.882 [0.858,0.906]  0.012 ad 0.76 97.61 78.47
L 25 0.697 [0.665,0.728]  0.019 30.2% 0.37 100.00 37.48
M7 A AR IR 0.619 [0.576,0.662]  0.022  20.6 mmol/L 0.18 53.59 64.59
hs-CRP 0.809 [0.777,0.841]  0.016  13.9mg/L 0.50 86.60 63.64

3.4. FEERBHETERE

e H B R 2R B VA A AT R0 22 DR 2R B UE A T e MPP AR L& KPR 2 (R FE R IR 3R 488 B i
TR BRE. ORI TRL R PERIAR I T B IE R AR IR L . i C RN

3.5. FILERIE

HeZ IE logistic [B1H 73 M it 7 ST e R D B A N B AR A3 SCRUA i 20098 J LR R K
Ji 5 PR S T 811 2 PSS TR (1 1) o

3.6. ROC HhZkav+aE

YL BN PN I UE A S ) ROC #H 2k . INZRBAF (K 2) A0 P 356 E BA A (] 3) i) ROC #h £k 2.7~ - AUC
R, 2R R TRINAE R, YIIZEBAI AUC 0.974, B&iiERA%1] AUC 0.968, AUC > 0.9 H/RiZIi a5 5 .

3.7. MZRBAFI RO B Eh2k

WNZRRABI IR HE £k (1] 4), JE7R 1 IZ A2k I R HE i 2 K BER bl 2, R W] 271 2 B 10 T
5EPR M RE B, B AR 1 =

3.8. MZBAFIA) DCA Hhzk
YIZRB\FI) DCA HhZE (/] 5), 2% DCA WA HhZE, NALFR NIRINEE, 27— RAL bR N RIME R,
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Figure 1. Train the alignment nomogram model
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Figure 2. ROC curve of training cohort
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Figure 3. ROC curve of internal validation cohort
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Figure 4. The calibration curve of training cohort
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Figure 5. The DCA curve of training cohort
5. UIZRPA%I DCA Hi%k

B AR ORI B, BEZR RN None, BT FEAERZ [T, BT NEAEZ T, #3R5N 0.
RELRN ALL, FTA BIREAESZRHTE, FrA N2 10, @R e 2o — %R A FUE I RIZR . @
it DCA HiZR7E 0.1~0.7 BTG A, 7T None, All PRI EJ7, WHIFEILTERI P, REARIHUR
WAl 7E/hF 0.1 8iKF 0.7 MEFE N, DCA k5 None, All ik oikskizin, WOTEHEREA, B
R R AL AR DCA HiZR67 T None, All PR CRLLL M E 7, AR M.
4. g

LETHFE RN, MP B 7E AN ER B B BLRAT, MPP 5L 5 4 X 3 A5 1 il 46 16 B9 |l IA 309 [10],
AT AR, B 2022 SEAHLE 2023 43 JR AT 4 &) LR AR BTt DRI 2 AT 1 S LT B
FHE S, M2 RIEG% ERAA — R o KPEIG R & T JLRHE W 2 K00, BB ERmmEs,
B TR 2023 FHREELE R G, MP YRR R &S, FEE LI RERCE R n[11],
AT FARMAE T XA R B RTERE ) LI M 98 SRRl 28 & I KRG R s e R R A g —, R
b T 28 S SR B ) LI R ORI it 28 IR 2 e BN 25, AR A 8 nT AL I B R BEIABEZRY 48 3 1 R 7 12 S R
AR 98 e R R Ml 9806 L, el UG B R S

AR RLHER >5 2. ANBEARER T >6d. HFE >6d. TR %0 >30.2%. B ALk
W >20.6 mmol/L. #BE C RMEH >13.9mg/L. MEMKA ] < 9d A& 8 Rl 28 AR 1) )L MPP ()
FERIR ER, 2 A IR R AT e R AR W e ) LR R AE SRR Y 5 B B HOARE o B, (R A i3 A2 = B T
— AN BB AN, LA P R A5 R A A R R B P, R B R ORI 6 [12], A R
7R, 5% R LLR )L Ol 2 LMK T 5 A 2 LR LE[13], SRR 7T 45 B —sudk— ik
R T ARG . il 98 SR AT 28 S LR FEAR K, A S AR Z Rkt HopithicE, nf
X 2 MR Z3 7= A i, WL I R ORI P il 2 SRS ) RS B K [14], AR LR AN B RTRAE > 6 K,
AT R RVl 98 T RE, B SE MR AR VAL, 0 R B R R SRR SRR VS R A R AT
[ FR S A 7T 8 5 PR A S BRIl S Bt — SR R SR [15], KFAISTR] > 6 R B EAS R fili % AT RE: R
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C NLEE AR N 2R S BUBHE RS, A B T80 MPP SRS R I PR % TE AL, BEAEWFFLR I, &
HARMERT 2 ) LE N CRP B R & TR &I LE .. IXAERMWE 7R AR TiEsE, HF1 hs-CRP >
13.9 mg/L 2 KT 26 IR R 2R o Ao Rig i i 4 LB S MP L i I toll #5244 1505 MP IR
JoRAH S A T B AR PRI A BRGSO [16]. KPR R A B T A R C OB ER R R T 9ORE R
I, ATRRE Rl 28 BT AR L7 A A RROAR P 3R (12 1 2 Hh 5 P 20 CO A, KM
RIS EUHA ZOESIARED, A A A R A Rt HE B RS, S BUME B A RIREE T
WEE — i S A, TEN R AB LT, RT LA B R A AN SO R 198 H VRN AR A AT DA it 0 1
BHZE, DB SAARSS e, MEMAERT 2 s — AN A MR, AR FEARIESE TIX s, AR ) LB R
PRI 5 a7 R, AEE HR IR . MPP &) LI R RN 28 540 . ABERTRAE . FAFE. IZKET
)L PRI A o H E S AR FE . R C SR A O, IR R AR R0 R 45 T 4 THI )
PG I RECE R T TR T 16, I 8 i i e A e 35, A B ) LTS B 1.

TP AAE— SRR . %G, BATFEARSAXT AR, 7RE T E5E 2 PIREASKR T 70 45 SR i dEri v
SRR B B, IR TR AT, BARIRA TR TR I = LR RLERE, 2
TATHIEAE H A RAER A I)LE . TATRAERH Tk BIRATH O RIEHEZEAT NI UE, B 7845 R 75 EXT
K A O B HEAT A AR A BEHEAT RN . BRAh, BRI, A RES 5INTELE ) 22 A1
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