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[Abstract] Objective To explore the changes in airway microbiota and their impact on restenosis risk in patients with

severe airway stenosis after bronchoscopy intervention therapy. Methods A retrospective study was conducted on 513 patients with
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severe airway stenosis who underwent bronchoscope-guided interventional treatment at Hebei Hospital of Traditional Chinese
Medicine from March 2019 to May 2024. Based on the presence or absence of airway restenosis 3 months after treatment, the patients
were divided into restenosis group (n=134) and control group (n=379). High-throughput sequencing of 16S rRNA gene sequences
was performed on sputum samples from patients with airway stenosis to observe the overall composition and diversity characteristics
of their airway microbial communities. Logistic regression analysis was used to analyze the relationship between airway microbiota
and pulmonary function indices, as well as inflammatory indices. Stratified interaction tests were conducted to analyze the relationship
between airway restenosis and microbiota under different treatment methods. A multivariate Cox proportional hazards regression
model was utilized to analyze the risk factors for recurrence within 3 months in patients with severe airway stenosis. The interaction
and types of effects between airway microbiota and inflammatory indices on restenosis in patients with severe airway stenosis were
analyzed using an interaction calculation table. Results The proportion of stent implantation, underlying diseases, local infections,
and the area of scar lesions in restenosis group were significantly higher than those in control group (P<0.05). After treatment,
compared with control group, the forced expiratory volume in the first second (FEV1), forced vital capacity (FVC), FEV,/FVC, Chao
index, Ace index, and Shannon index in restenosis group were significantly lower, while the levels of tumor necrosis factor-a (TNF-at),
interleukin (IL)-6, IL-10, C-reactive protein (CRP), and Simpson index were significantly higher (P<0.05). Compared with the pre-
treatment data in the same group, all indices in both groups showed significant improvements after treatment (P<0.001). There was a
statistically significant difference in the 3 diversity of airway flora between the two groups after treatment (P=0.001). Compared with
control group, the relative abundances of Proteobacteria and Actinobacteria in the airway microbiota of the restenosis group were
significantly increased, while the relative abundances of Bacteroidetes and Fusobacteria were significantly decreased (P<0.05). After
treatment, Chao index, Ace index, and Shannon index were positively correlated with pulmonary function indices and negatively
correlated with inflammatory indices; Simpson index was negatively correlated with pulmonary function indices and positively
correlated with inflammatory indices (P<0.0S). Stratified interaction tests showed that the treatment method had no significant
impact on the relationship between airway restenosis and microbiota. Stent implantation, underlying diseases, local infections,
increased area of scar lesions, and elevated post-treatment Simpson index, IL-6, and CRP were independent risk factors for recurrence
within 3 months in patients with severe airway stenosis (P<0.05). Elevated post-treatment Chao index, Ace index, Shannon index were
protective factors against recurrence within 3 months (P<0.05). No significant collinearity was found among the factors. During the
occurrence of restenosis in patients with severe airway stenosis, there were significant interactions between the post-treatment airway
microbiota indices (Chao index, Ace index, Shannon index, Simpson index) and inflammatory indices such as IL-6 and CRP levels
(P<0.001). Conclusions Among alpha diversity indicators of airway flora, elevated post-treatment Simpson index are independent
risk factors for recurrence within 3 months in patients with severe airway stenosis, while elevated post-treatment Chao index, Ace
index, and Shannon index are protective factors against recurrence within 3 months. After treatment, the alpha diversity of airway flora
in patients is positively correlated with pulmonary function indices and negatively correlated with inflammatory indices.
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Tab.1 Comparison of the general data of severe airway stenosis patients with bronchoscopy intervention therapy in two groups

ETJE| XJHEZH (n=379) THAZE 2 (n=134) t/x P
A (%, xts) 64.3%5.4 64.5%5.1 0.281 0.779
PERI[51(%)] 0.169 0.681
5 210(55.4) 77(57.5)
5’8 169(44.6) 57(42.5)
ARHHE[51(%)] 188(49.6) 61(45.5) 0.660 0416
ARATHTH CT [41(%)] 252(66.5) 87(64.9) 0.108 0.742
I PRI SRR B2 (61 (%) ] 0.126 0.722
3% 128(33.8) 43(32.1)
49 251(66.2) 91(67.9)
i 2 W [451] (%) ] 0.348 0.951
KREG 33(8.7) 12(9.0)
Jityeg 91(24.0) 31(23.1)
SEE AR RIS 232(61.2) 81(60.4)
HoAth 23(6.1) 10(7.5)
WAL (%)] 0.500 0.919
£ 32(8.4) 11(8.2)
E 228(60.2) 80(59.7)
LEEXRE 27(7.1) 12(9.0)
HEZRE 92(24.3) 31(23.1)
AR [1(%)] 0.409 0.815
4% 82(21.6) 28(20.9)
V& 125(33.0) 41(30.6)
V& 172(45.4) 65(48.5)
BRASZERI[15i) (%) ] 1.219 0.544
A 235(62.0) 81(60.4)
VANERA 111(29.3) 37(27.6)
A 33(8.71) 16(11.94)
VRIT T [51(%)] 27.239 <0.001
W HE VIR T 277(73.1) 81(60.5)
AL U 42(11.1) 16(11.9)
A B BERE AR 20(5.3) 8(6.0)
THEA 6(1.6) 16(11.9)
BURIRTT 34(9.0) 13(9.7)
SRRy 2151 (%) ] 0.056 0.813
ET 160(42.2) 55(41.0)
JRIRR 219(57.8) 79(59.0)
HERIBEI (171 (%) ] 189(49.9) 89(66.4) 10.923 0.001
TRITIALIB(%)] 0.056 0.813
RAE IV HH 160(42.2) 55(41.0)
FIRIE S B 219(57.8) 79(59.0)
JeAR IR (5] (%) ] 184(48.5) 90(67.2) 13.787 <0.001
Bt A AN R [51(%)] 185(48.8) 68(50.7) 0.148 0.700
PRI AE T A (cm?, Xks) 6.31£1.39 11.29+1.45 35.245 <0.001

(Firmicutes) . 7% JE B ['] (Proteobacteria) . U T 1 '] 97.04% F197.77% WII¥ 51 . SXFHRAL b, Pz
(Bacteroidetes) . JillZk B[] (Actinobacteria) . 2 AT ] ANCTE T VRN R T VAR 2 B T e, DT R T TR
(Fusobacteria), A4 BUAITHIG B M AR FFETTAXTFERAR, 225450055 L (P<0.001).
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Tab.2 Comparison of lung function and inflammation indicators in two groups of severe airway stenosis patients before and after

bronchoscopy intervention therapy (¥+s)

i H Fof 1] 154 Xt HEZH (n=379) FIRZE 2 (n=134) t P

VRITHT 1.26+0.26 1.2440.25 0.773 0.440
FEV, (L) ) . .

BT IR 2.160.28 1.59+0.23 21.171 <0.001

IBITHT 2.15+0.16 2.17+0.17 1231 0.219
FVC (L) . - -

HIT IR 3.09+0.53 2484043 12.049 <0.001

IRITHT 53.01+4.37 52.84+4.62 0.381 0.703
FEV,/EVC (%) ) . .

HIT IR 74.47+6.94 67.46+6.73 10.129 <0.001

JRYTHT 88.96+3.22 89.03+3.38 0213 0.831
TNF-a (ng/L) R " =

NEv i 25.76+2.25 49.74+4.15 83.182 <0.001

JRYTHT 52.43+9.47 52.15+10.23 0.288 0.773
IL-6(ng/L) . i .

bE i 17.16%7.58 34.68+11.67 19.744 <0.001

JRITHT 51.1245.97 50.65+6.84 0.753 0.452
IL-10(ng/L) . . .

R E 16.74+5.41 26.02+2.69 19.033 <0.001

JRIT T 20.07+1.22 19.98+1.31 0.720 0.472
CRP(mg/L) [ p .

RIT)E 7.62+0.61 15.3140.85 112.411 <0.001

FEV,. 55 1RPHI U WPt FVC. UM &L s TNF-ou JUREIRFER F-o; IL. A0S 3; CRP.CIRIE; SIAYTRILLEL, *P<0.001
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Tab.3 Comparison of the diversity of airway microbiota alpha in
two groups of severe airway stenosis patients before and after

bronchoscopy intervention therapy (x+s)

R4 L) E PR B SR B AT TR E
PRI R A I LR (%, &)

Tab. 4 Comparison of relative richness of species of airway
microbiota in two groups of severe airway stenosis patients before

and after bronchoscopy intervention therapy (%, x+s)

Xof B2 AR

Xof it AR

YE| Fsf ] A5 (n=379) (re134) t P WA (=379) (ne134) t P
Chao JE% BITHT 34314738 34.66+7.14 0476 0.634 JERET ] 3805233 38.45+2.83 1611 0.108
IRITIG  87.46£15.07° 54.08+8.75" 24228 <0.001 TG 24624242 33961225  39.097 <0.001
ACESH VRITHT 35.98+7.37 3633735 0473 0.637 WA 22.46+1.91 7.48+0.85 87726  <0.001
JRITIE  86.23+19.20" 53.64+8.18" 19.038 <0.001 R 8.50£0.77  13.93t0.87  67.768 <0.001
Shannon 80 WBITHT 0.52+0.11 0.51+0.12 0883 0378 AT 4.14+0.59 3.2240.58 15583  <0.001
BIFIG 1.98+0.1S°  1.29+0.13" 47.328 <0.001
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