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Abstract: Objective To investigate the therapeutic effects and safety of the combination of azithromycin ( injection
and granules) and montelukast sodium tablets on the treatment of Mycoplasma pneumoniae pneumonia ( MPP) in
children of different severity. Methods The children with MPP treated in our hospital were divided into control group
and treatment group based on the treatment method. All children received intravenous infusion of azithromycin injection
at a dose of 10 mg + kg ™' ¢d for 5 days until body temperature returned to normal, followed by oral administration of
azithromycin granules at the same dose for 3 days, then 4 days off, for a total course of 3 weeks. On this basis, the
treatment group was additionally given montelukast sodium tablets, with a dose of 4 mg - d ' for children <5 years
old, and 5 mg - d ' for children over 5 years old, for a total course of 3 weeks. According to the severity of MPP,
patients were divided into mild MPP group and severe MPP group. After treatment, the clinical efficacy, NLRP3
inflammasome pathway — related indicators and small airway function indicators were compared between the two groups
of children with different severity levels; multiple linear regression was used to analyze the correlation between NLRP3
inflammasome pathway — related indicators and small airway function; and generalized estimating equation ( GEE)
model was used to analyze the changes in NLRP3 inflammasome pathway — related indicators at different time points, in
different groups, and with different severities. Results This study included a total of 92 patients, with 46 cases in
each group. Confounding factors were adjusted using propensity score matching (PSM) , and after matching, 40 cases
were included in each group, while 47 cases in mild MPP group and 33 cases in severe MPP group. The white blood
cell count (WBC) in severe MPP and mild MPP groups were (10.82 +1.59) and (10.06 +1.47) x10° - L™,
C - reactive protein (CRP) were (19.45 +8.94) and (8.67 +4.08) mg - L', interleukin -6 (IL —6) were
(18.25+4.48) and (13.65 +4.33) pg + mL™', and interleukin — 10 (IL - 10) were (6.70 = 1.89) and
(5.26 +1.35) pg - mL™'. Comparisons of these indicators between subgroups showed statistically significant
differences (all P <0.05). The effective treatment rates of children with mild MPP in treatment group and control
group were 100. 00% (22 cases/22 cases) and 88.00% (22 cases/25 cases), respectively; the effective treatment
rates of children with severe MPP were 88. 89% (16 cases/18 cases) and 60.00% (9 cases/15 cases) , respectively.
Comparisons between groups showed that these differences were statistically significant (all P <0.05). After treatment,
the mild and severe MPP children in treatment group had NLRP3 mRNA levels of 0.89 0. 11 and 1. 11 £0. 10,
apoptosis — associated speck — like protein (ASC) mRNA levels of 0. 77 £0. 10 and 0. 95 0. 15, caspase — 1 mRNA
levels of 0. 69 £0.09 and 0. 82 +0. 10; forced expiratory flow at 25% of the pulmonary volume (FEF25% ) levels
were (2.72 £ 0.24) and (2.28 £0.19) L - s', forced expiratory flow at 50% ( FEF50% ) levels were
(2.90 +0.40) and (2.37 £0.31) L+ s", forced expiratory flow at 75% (FEF75% ) levels were (2.13 +0.32)
and (1.73 £0.35) L - s, all showing statistically significant differences (all P <0.05). Correlation analysis
showed that in children with MPP, the NLRP3 inflammasome pathway — related indicators NLRP3, ASC and caspase — 1
mRNA were all negatively correlated with small airway function indicators FEF25% , FEF50% and FEF75% , and the
negative correlations were statistically significant (all P <0.001). GEE results indicated that the reduction in NLRP3
mRNA levels in treatment group was greater than that in control group. In mild MPP, the estimated values for treatment
and control groups were —0.76 and —0. 56, respectively; the reduction in ASC mRNA in treatment group was greater
than in the control group, with estimated values of —0.56 and —0.26, respectively; the reduction in caspase — 1
mRNA in treatment group was greater than in control group, with estimated values of — 0.32 and - 0.26,
respectively, and all interaction terms were statistically significant (all P < 0.05). Conclusion Azithromycin

combined with montelukast sodium can significantly improve the clinical efficacy of children with different severity of
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MPP, reduce the excessive inflammatory response of children with different severity of MPP by targeting and inhibit the

NLRP3 inflammasome pathway, and improve the function of the small airway, especially in children with mild disease.
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Table 1 Comparison of general data of two groups of children

Group Severity
Item
Control (n =40) Treatment(n =40) Mild MPP(n =47) Severe MPP(n =33)
Gender(n,% )

Male 18(45.00) 21(52.50) 23(48.94) 16(48.48)
Female 22(55.00) 19(47.50) 24(51.06) 17(51.52)
Age(year, x +5) 4.88 +1.98 5.23 +2.26 4.96 +2. 16 5.18 £2.08
Time from onset to treatment(d, x +s) 2.10 £0.32 2.12 +0. 35 2.08 +0.29 2.15+0.39
BMI(kg + m~2, % £s) 21.83 £1.00 21.84 +1.07 21.88 £1.07 21.77 £0.99
Body temperature( C , x £35) 38.82 £0.28 38.91 +0.30 38.85 +0.30 38.89 £0.29
WBC(10° - L', x+s) 10.69 +£1.72 10.06 +1.33 10.06 £ 1. 47 10.82 +1.59
Neutrophil( % , x +s) 62.39 +7.17 63.16 +£9.50 58.10 +6.28 69.44 £6.20 "
Lymphocyte (% , x +s) 25.99 +6. 17 28.02 +8.07 30.56 £6.02 21.93 +5.58*
Monocyte (% , x +s) 10. 94 +4. 81 9.80 +4.23 12.62 +4. 68 7.17+1.15*
CRP(mg - L7!, x%5) 13. 19 +8. 60 13.05 +8.29 8.67 £4.08 19.45 £8.94
IFN —y(pg - mL™", x £5) 7.91 £2.29 7.35+2.48 7.21 +£2.21 8.22+2.53
IFN - a(pg - mL™",  +5) 8.26 £3.45 7.61 +£3.37 7.23 +£3.25 8.95+3.40*
IL-2(pg+mL™", x+5) 9.49 £9.25 8.47 £8.28 3.76 £2.72 16.41 +8.99 *
IL-6(pg+mL™", x+5) 15.17 £5. 14 15.93 +4.73 13.65 +4.33 18.25 +4.48*
IL-10(pg - mL™", x +s) 5.86 +1.48 5.85+1.98 5.26+1.35 6.70 £1.89 *
TNF - a(pg - mL™", x5) 5.05 +£1.06 5.39+1.39 5.26+1.33 5.77 £1.20

Control group: Treated with azithromycin ; Treatment group : Treated with azithromycin combined with montelukast sodium; BMI; Body mass index; WBC: White
blood cell; CRP: C - reactive protein; IFN — +y: Interferon — y; IFN — a: Interferon — a5 IL — 2 Interleukin — 2; IL - 6 Interleukin - 6; IL - 10:
Interleukin — 10; TNF — o: Tumor necrosis factor alpha; MPP: Mycoplasma pneumoniae pneumonia; Compared with mild MPP subgroup, * P <0. 05.

R2 2 4UBIUEHIRY & FERACLHIERE 2 A E F 3 (NLRP3) A/ IMAGHE BE A OCHE FRA LEAL (% £55)
Table 2 Comparison of nucleotide — binding oligomerization domain — like receptor protein 3 ( NLRP3) inflammasome pathway — related

indicators in the two groups of children(x +s)

Control

Item Mild MPP(n =25) Severe MPP(n =15)

Before treatment After treatment Before treatment After treatment
NLRP3 mRNA 2.15+0.35 1.13 £0. 13 2.44 +0.42" 1.36 £0. 18 *
ASC mRNA 1.84 +0.35 0.96 +0. 13 2.07+0.19"° 1.20 £0.13*
caspase —1 mRNA 2.01 +0.31 0.95 +0. 11 2.31+0.34" 1.10 0. 13~

Treatment

Item Mild MPP(n =22) Severe MPP(n =18)

Before treatment After treatment Before treatment After treatment
NLRP3 mRNA 2.19 +0.34 0.89 +0.11* 2.65+0.46* 1.11+0.10**
ASC mRNA 1.77 £0.37 0.77 0. 10* 2.18+0.23 " 0.95+0.15**
caspase —1 mRNA 1.98 +0.39 0. 69 +0. 09* 2.20 £0.33 0.82+0.10**
ASC: Apoptosis — associated speck — like protein; caspase — 1: Cysteinyl — aspartic acid proteinase 1; Compared with mild MPP subgroup, *P <0.05;

Compared with control group of the same severity, *P <0. 05.
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Table 3 Comparison of small airway function in children of the two groups with different severities(x +s)

Control

Item Mild MPP(n =25) Severe MPP(n =15)

Before treatment After treatment Before treatment After treatment
FEF25% (L - s ") 1.36 £0. 17 1.78 £0.20 1.19+£0.15* 1.45+0.16*
FEF50% (L - s~") 2.07 £0.32 2.50 £0. 34 1.59+£0.35* 1.91£0.40
FEF75% (L - s~ ") 1.27 £0.21 1.78 £0. 19 1.02+0.17* 1.36 £0.21 ¢

Treatment

Item Mild MPP(n =22) Severe MPP(n =18)

Before treatment

After treatment

Before treatment After treatment

FEF25% (L - s™") 1.45 +0. 18 2.72 0. 24% 1.22+0.19* 2.28£0.19**
FEF50% (L - s™") 2.09 £0.37 2.90 +0. 40* 1.57 +0.37* 2.37+0.31**
FEF75% (1 - s~ ') 1.27 £0.24 2.13 £0.32*% 1.10 +0.21" 1.73 £0.35**

FEF25% : Forces expiratory flow 25% ; FEF50% : Forces expiratory flow 50% ; FEF75% . Forces expiratory flow 75% ; Compared with mild MPP subgroup,

*P <0.05; Compared with control group of the same severity, *P <0. 05.

&4 NLRP3 JOE/ A A SCAE AR5 /N BT RE R AT S

Table 4 Correlation between NLRP3 inflammasome pathway — related indicators and small airway function

FEF25% FEF50% FEF75%
Item

B(95% CI) B(95% CI) B(95% CI)
NLRP3 mRNA -1.46( -2.16 ~ -1.16) -1.53(-2.03~ -1.26) -1.37( -1.95~ -1.12)
ASC mRNA -1.21( -1.53 ~ -1.16) -1.43( -1.99 ~ -1.10) -1.42( -1.75~ -1.16)

caspase —1 mRNA

-2.06( —2.46 ~ —1.46)

-1.47( -1.78 ~ -1.03)

-1.26( -1.52 ~ -1.04)

RS 2 4URJUARERE NIRRT RN L (n, % )

Table 5 Comparison of clinical efficacy in two groups of children with different severity levels (n,% )

Control (n =40)

Treatment(n =40)

frem Mild MPP(n =25) Severe MPP(n =15) Mild MPP(n =22) Severe MPP(n =18)
Cure 10(40.00) 3(20.00) 14(63.64) 8(44.44)
Significant effective 8(32.00) 2(13.33) 7(31.82) 5(27.78)
Valid 4(16.00) 4(26.67) 1(4.55) 3(16.67)
Invalid 3(25.00) 6(40.00) 0(0.00) 2(11.11)
Total effective rate 22(88.00) 9(60.00) * 22(100.00) 16(88.89)

Compared with mild MPP,
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5| H:GOLD L. S, ARMSTRONG A W, BISSONNETTE R, et al. Once — daily oral icotrokinra versus placebo and once —
daily oral deucravacitinib in participants with moderate — to — severe plaque psoriasis (ICONIC - ADVANCE 1 & 2) .
Two phase 3, randomised, placebo — controlled and active — comparator — controlled trials[ J ]. Lancet, 2025, 27, 406
(10510) ;1363—1374.

AHF5E B AEWER icotrokinra (JNJ = 77242113 ) BARMER L 2V . ARFFE ST HIHE 13 AN E K1) 149 A4S ik
#7(ICONIC — ADVANCE 1, BEHLAMEC Hy 21 1:2) , FI7E 11 AN E SR 114 40 3847 (ICONIC — ADVANCE 2, bl
STECR 4 1:4) o IARFRBIZ R<10% 48 9 E AR B AR B 75 4 ( PAST) <12, W50 & 23k EAl (IGA) <
3 [ BEHOIRAR B R o B B H ER icotrokinra 200 mg, & H 1 YR 8k 4 B8R ] ok R JE 6 mg,
ICONIC - ADVANCE 1 F2024 4E 1 H 17 HZE 2024 4E5 H 24 H 3075k 988 il &, 44 A 774 £, Hor icotrokinra
2H 311 5] 22BN 2H 156 4] 47 AT >k 8 Je 4H 307 ], icotrokinra ZH Fl 22 BEF 40 4% IGA =0 8¢ 1 1% Fb ) 43 51 M
68% (213 f5/311 51) F1 11% (17 51/156 5]) , 3657 255K 58% ,95% CI F 50 ~64 (P <0.0001) ; PASI 90 (¥ H.
B4 3 55% (171 6il/311 f5]) 1 4% (6 $i1/156 i), 3GI7F 22 5% K 51% ,95% CI Fy 44 ~57 (P <0.0001)
ICONIC - ADVANCE 2 F2024 H 9 H % 2024 4£ 6 H 13 H LG58k 917 g3, 41 A 731 4], H icotrokinra 2
322 5] ZERIFNZH 82 ] AR AT Sk E AR JE4H 327 ], icotrokinra ZH AIZE R0 A IGA =0 B¢ 1 89 FL 143518 70%
(227 151/322 1) F1 9% (7 51/84 f5]) 3697 25 5% K 62% ,95% CI 3 53 ~69 (P <0.0001) ;icotrokinra 4 Fl 4 it 7
2014 PASI 90 (19 b9 43 512~ 57% (184 151/322 1) F1 1% (1 f5l/84 f5]) ,JGIT 2= 5 F 56% ,95% CI ky 48 ~ 62
(P<0.0001), FN%5 16 J&, icotrokinra ZH 14 JE 5 4H i A R 44 A A: 2243 3]y 48% (303 14il/632 f41]) Fl 57%
(136 14,237 ]) , foe 5 ULIAAS B S5 2 S M 8 0 P Ja e



