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Development and evaluation of a clinical prediction model for macrolide-unresponsive
Mycoplasma pneumoniae pneumonia in children”
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Abstract: Objective To explore the early predictors of macrolide-unresponsive Mycoplasma pneumoniae
pneumonia (MUMPP) and construct a nomogram prediction model. Methods The clinical data of 159 chil-
dren with Mycoplasma pneumoniae pneumonia (MPP) admitted to the hospital from January 2023 to Februar-
y 2024 were retrospectively collected. According to the time of admission, they were divided into modeling
group (112 cases) and validation group (47 cases). The modeling group was further divided into MUMPP
group (51 cases) and MPP group (61 cases) according to the drug response. The clinical data and laboratory
indexes of each group were compared. The independent predictors of MUMPP were analyzed by univariate and
multivariate analysis, and a nomogram prediction model was constructed. Receiver operating characteristic
(ROC) curve,area under the curve (AUC) ,decision curve,calibration curve and Hosmer-Lemeshow goodness
of fit test were used to evaluate the discrimination, clinical practicability and calibration of the model.
Results The systemic immune inflammation index (SII), C-reactive protein (CRP)/albumin (ALB) and D-
dimer were independent influencing factors of MUMPP (P <C0. 05). The AUC was 0. 938 (95%CI 0.890—
0.986) in the modeling group and 0. 912 (95%CI 0. 832—0. 992) in the validation group. X* was 3. 768 and P
was 0.877 in Hosmer-Lemeshow goodness-of-fit test, threshold probability between 5% and 99% had high
net clinical benefit. Conclusion The nomogram prediction model established by SII,CRP/ALB and D-dimer
has good prediction accuracy and high clinical application value for children with MUMPP.

Key words: macrolide-unresponsive Mycoplasma pneumoniae pneumonia; novel inflammatory markers;

nomogram; prediction model
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PR 5 (2) B A6 AN BE A B IR U7 i 30T 12 40t KPR N e
KPUH 25Y) MAE A IR T L 3 ds (3) Il R B8 R R 52
H () A IE BRI R SRR DL A g H: Ath g T A JBR G
(5) B I e 2 40 o) sl ke o 2 5

1.2 Jrik

12,1 BORYgE TR0 i B a0 o AR L L AR
W B AR E R R4S R (BMD | I R E IR L BE B & B
AF I L I S R L A B IsF T L R L B £ s R Y

FHZ 50 I RS 560 48 A L 52 45 2% 8008 45 > N SE AR I IR
BORE . e AR AR A B O AR 0 b AT B B (] A B R
1.2.2 SEREAAEN A B ILABE 24 h ¥z
i 8 h A HGHE Ik Im ., EDTA-K, Hi e i F ok 46 i i %
FL 2T 40 U R R (ESRO A1 C 2 b 2 H (CRPY . Rl
H AR A 7% 98 JE A= 77 19 4 1l 40 B 49 A7 A XS500 & i &
T 7R A 0 ot g R, I L A T (WBO) | i /)N
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2.2 MUMPP 4 #1 MPP 4 3¢ 36 = 18 #» b x1 MUMPP 41 MPP 4 I & 3 #} bk 8
# MUMPP 41 il MPP 41 SII. CRP/ALB. NLR, [n(%0) 8 =5 M (P, Prs) ]
WBC.PLT.ESR.FIB. TT.D- = R{k/K Vi, 2 5 . MUMPP 4 mepa
G L (P<0.05) KRR E R ESIF%E @=5D (=6 |
X (P>>0.05), L% 2, P51 0.967 0.326
2.3 Sl 5HML = E R  SII 5 CRP/ 4 29(56. 9) 29(47.5)
ALB.NLR.WBC,CRP.PLT.ESR.FIB.ALT.GGT, ¥ 2z(43. D 32(52.5)
A 8 T AR L R 2 E A DG (P <C0. 05) , L3k 3, R OB 7.57£3.18  7.08%3.3¢  0.785 0.434
2.4 ZWE Logistic BIASH K Z40HH 9 k& 30.31415.60 28.54413.58  0.644 0.521
A~ P<0.05 E@%ﬁu@%?lﬁ)\g?ﬁ Logistic [\l 13 (& BMI(kg/m*) 17.19+4.10  16.69%3.58 0.682 0.497
P4 BT 45 R W] STILCRP/ALB, D- R fknf g PEIARII@ 56,9 3.0 —1.879 0.060
£ MUMPP % /& #5540 [ 22 (P<<0. 05), W3 4. A Bt 19 R (D 6(4.,8) 5(3,7) —1.557 0.120
2.5 PIKMBORMMLL ff BB EHE Logis Lo N0 RO
MUMPP fJy (H22 i, 5 2485 21 957 2% P 5 30 A 2 A Jii 6 5 A% 1(1. 96) 1(1. 64) 0.016 1.000
BB 7 bR IORT LR A 3 AT R I R il AN 5K 1(1.96) 0€0.0) 1.207 0. 455
S A K A5 AT A I B A N 5 e s aGies sols o020
A3 FE R 7 P 00 AE 23 2 L 25 R MUMPP fi U 5 L
®2  MUMPP A MPP AW ERIRILB[M (P, P )3 x+5]
a5 MUMPP # (n =51) MPP % (n=61) Z/t P
SII 971.49(695.93,1417.97) 438.95(266. 84,617.76) —6.494 <£0. 001
CRP/ALB 0.20(0. 05,0, 50) 0.07¢0.02,0.13) —3.701 <£0.001
NLR 3.59+2.261 1.660. 908 5.423 <<0. 001
WBC(x 10" /L) 9.6943.09 7.21+2.68 4.772 <<0. 001
PLT(X10"/L) 358.21147.13 308. 84+95. 33 2.180 0.031
ESR(mm/h) 47.93+19.06 36.61415. 64 2.796 0.006
FIB(g/L) 4.38(3.58,4.79) 3.51(2.87,4.04) —3.732 <0. 001
TT(s) 15.2(14.9,15. 6) 15.6(15.2,15.9) —2.221 0.026
D- Rk (mg/L) 0.45(0. 27,0, 62) 0. 34(0. 25,0, 47) —2.414 0.016
PT(s) 11.90(11. 20,12, 30) 11.65(11.20,11.93) —1.161 0. 246
APTT(s) 28.50 (26.55,30. 25) 28.15(26. 40,30, 63) —0.391 0.695
ALT(U/L) 14. 40 (12.10,21.70) 13.60 (10.90,17. 85) —1.020 0.308
AST(U/L) 25.00 (19.80,32. 40) 23.00 (19.55,27. 85) —1.046 0.296
LDH(U/L) 266.5 (232,7,308. 2) 255.0 (213.0,283.0) —1.582 0.114
TP(g/L) 72.70 (69.40,75. 50) 71.10 (67.45,75.15) —1.469 0.142
ALB(g/L) 43.50 (40.90,45. 40) 43.00 (40.65,44.70) —0.695 0. 487
UREA(mmol/L) 3.74+1.05 3.71+1.06 0.119 0.906
CREA(pmol/L) 39.24(33.87,47.11) 38.49(33.09,45. 32) —0. 467 0. 640
UA(pmol/L) 227(180,289) 226(190,278) —0.091 0.928
FER(ng/mL) 96.69(76.16,116.23) 86.10 (74.24,142.69) —0.625 0.532

2.6 HZREBA A IEAS
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26l ROC #h£k 75 2 41 19
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0.832~0.992), AUC ¥ >
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