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Effects of high-flow nasal cannula therapy on lower respiratory tract microbiota characteristics and
inflammatory microenvironment in elderly patients with hypoxic respiratory failure

QU Zhonghui, LI Jun,ZHOU Jian (Department of General Medicine A f filiated Hospital of Chengde Medical
College ,Chengde , Hebei 067000 ,China) ™

Objective  To investigate the effects of high-flow humidified oxygen therapy (HFNC) on the lower
respiratory tract microbiome and inflammatory microenvironment in elderly patients with hypoxic respiratory failure.
Methods Seventy elderly patients with hypoxic respiratory failure were prospectively enrolled and divided into the HFNC
group and the conventional oxygen therapy (COT) group according to the oxygen therapy method, with 35 patients in
each group. Induced sputum and blood samples were collected at baseline (T0),72 hours after treatment (T1) ,and 7 days
after treatment (T2). 16S rRNA high-throughput sequencing was used to analyze the microbiome composition, and
inflammatory cytokine levels were measured by enzyme-linked immunosorbent assay (ELISA). Results After 7 days of
treatment, the Shannon index decreased from 3. 84 to 3.51 (a decrease of 8. 6%) in the HFNC group and from 3. 81 to
2.94 (a decrease of 22.8%) in the COT group, with significant differences between the two groups (P <C0.01). The
relative abundances of Pseudomonas and Klebsiella increased to 12. 48% and 10. 76 % , respectively,in the COT group,
compared with 4. 18% and 3. 47 % ,respectively,in the HFNC group. Induced sputum interleukin-6 decreased by 42. 05%
in the HFNC group,compared with only a 17. 30% decrease in the COT group. Serum CRP decreased by 59.47% in the
HFNC group and by 36. 08% in the COT group. Changes in the Shannon index were positively correlated with changes in
CRP (r=0.682,P<C0.01). Pa0,/FiO, in the HFNC group improved by 59. 38 % ,and the length of hospital stay (8. 46
+2.48 days) was shortened by 2. 71 days compared with the COT group (11.17+£3. 16 days) (P<C0.01). Conclusion
HFNC can effectively maintain lower respiratory tract microbial diversity,inhibit pathogenic bacterial overgrowth,and
improve the inflammatory microenvironment in elderly patients with hypoxic respiratory failure, thereby shortening
hospital stay. Its protective effect on microbial flora may be an important mechanism for improving clinical outcomes.
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Table 1 Comparison of baseline characteristics of patients in the
HFNC group and the COT group

HENC 4 coT4

Fig=1 /TR
“ (n=35) oy AR PR
() 73.2647.85 237813 1=0.467 0,642
INES B 21 (60.0%) 20 GT1%)  1%=0.059 0.808
s 19 (54.3%) 18 GLA%)  22=0.08 0.810
COPD 16 (45.7%) 15 (42.9%)  1%=0.057 0.811
i 12 (34.3%) 136116 1%=0.062 0.803
SERbEA ik 7(20.0%) 7(20.0%)  2%=0.000 1000
R 12 (34.3%) 12363%)  x%=0.000 1.000
BLE 23 (65.7%) 22(62.9%)  7%=0.062 0.803
— APACHE I} 4 17.86£3.92 17494406 ¢=0.391 0,697
D0, RO, (mmHe) 1794343078 1T 1143392 1=0.525 0,601
HABHE(0° /L) 11.46£3,17 11232298 1=0.313  0.755

a
. R E (%) 77.86£7.93 76.14%8.87  r=0.853  0.397
CRP(mg/L) 67, 91424, 86 §5.34423. 71 r=0.444 0,658

PCT(ng/mL) 0.78 (0.42-1.05)  0.74(0.39-0.98) U=589.0 0.782

2 THREEH o« SHMETK

a Z B Ay BT 45 R B oR, LR (To) B3
Shannon F& %k . Simpson F8 %{ f1 Chaol #8 %3 L4 it
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Simpson 3§ Z{ #1 Chaol #5 %k 19 28 {1k ¥4 # 5 Shannon
e —2. 1097 7 d J5 . HFNC 4 Simpson 5 8% £
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Table 2 Comparison of a diversity index between HFNC group
and COT group at different time points

EisR /L1 HFNC 4 COTH4 U P

To 3.84(3.53-4.14)  3.81(3.49-4.12)  598.232  0.865

Sl}i’g’“ T 3.63(3.32-3.96)  3.27(2.89-3.65)  352.723 <C0.01
H
T2 3.51(3.18-3.85)  2.94(2.553.32)  218.621 <C0.01
) To 0.920 0.910 0.723
Simpson 0. 899 0.848 <0.01
£
T2 0.878 0.788 <0.01
T0 284 281 0.812
Chaol
ol vl 267 234 <0.01
B
T2 254 197 <0.01
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Table 3 Changes in relative abundance of major bacterial genera

R HFNC 4 COT 41 AL He
s To T2 To T2 P

HEERTEE  15.23+3.78 13.82+3.52 14.91+3.64 8.234+2.81 <C0.01
WEIMFF B 12.7642.93 11,5442.68 12.5343.07 7.314£2.24  <0.01
LEFREE 10.48+2,31 9.83+2.14  10.82+2.38 5.17+1.76  <0.01
FoEpkmi)E 8.32+1.89 7.58+1.72  8.46+1.95 4.12+1.48 <0.01
MR 3.52+1.18 4.18+1.32  3.76+1.25 12.48+3.82 <C0.01
WEEE 2.8140.92 3.47£1.03  3.1820.98 10.76%3.24 <0.01
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Table 4 Changes in inflammatory factor concentrations
in induced sputum

R AN
% P
HFNC  284.52464.78 219.34%54.32 164.87+44.65 -42.05  <0.01
16 COT  287.68467.23 254.76459.87 237.92457.34 -17.30 0,012
#[5] P 0. 842 <0.01 <0.01
HENC ~ 419.764-94.53 334.58479.82 264.73469.47 -36.93  <0.01

e 415 TO Tl T2

I8 COT  424.38497.26 384.92489.56 364.51+84.38 -14.09  <0.01
4] P 0.839 0.012 <0.01
HENC ~ 44.82+11.93  34.76+9.87  27.94+7.82  -37.66 <C0.01
TNF«  COT  45.73%12.68 39.85£10.76  37.6249.95 -17.74  0.026
A P 0.756 0.047 <0.01
SRR

ntration (pg/mi)

Concer

)
Time Points.
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Fig. 3 Changes of local inflammatory cytokines in induced sputum
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Table 5 Dynamic changes of systemic inflammatory indicators

P
fite AU 10 Tl T2 Fli (%u
e
CRP  HENC 67.91424,86 44.68417.92 27.54%11,83
‘ i ) 7.892 0,001
(mg/L)  COT 6534423, 71 51.87419.65 41,76+15,94
0.78 0.52 0.35
HENC
PCT N e s 0o20m)
, 0.003
(ng/mL) COT 0.74 0.62 0,55
(0.39-0.98)  (0.38-0.86)  (0.350.75)
HENC 846218  6.23£1.79  4.82+1.48
NLR 6.543 0,002
COT 8314209  T.18+1.87  6.474+1.68
M6 HENC  55.73417.86  37.82+13.94  24,9649,87
, i ) . 5,234 0,008
(pg/ml)  COT  53.87+16.92 44.76+14.83 375941274
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31.42%);COT 4T+ & 204. 73+£37. 84 mmHg, i %



. 38 -

TR AR E S F RE 202610 B2 BB 1
Journal of Pathogen Biology Jan. 2026. Vol.21.No. 1

ALK 17.23% 4110 22 57 3% (¢ =7. 582, P<C0.01)
897 7 d J5. HFNC 40 PaO,/FiO, ik 3| 284, 72 +
44. 65 mmHg, #iF IF % K F 1 COT 20K 227. 56 +
41.39 mmHg 54k T 52 FE AR AU M AE RS (R 6),

Systemic Inflammatory Markers Neutrophil-to-Lymphocyte Ratio

& HENCCRP @ HNCRCT(ID) - COTCRP @ COTACT(IO) Group [ cor [ v
w0
5
s
£ ] 1 g
8 z
&
3
s
2]
—
+ :
% 7 % 7 %
Time Points Time Points

B 4 £5REMREY CRPF PCT BT LUK H 4740 B
S5hBamtE(NLR) S BT
Fig. 4 Dynamic changes in systemic inflammatory markers CRP
and PCT and distribution changes in the neutrophil-to-lymphocyte
ratio (NLR)
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Table 6 Changes in oxygenation function indicators

Wk 7 s, HENC 443 Be i ] (8. 46 £2. 48 )
W T COT 41 (11.17+3. 16 d) (1 =-3. 975, P <<
0.01), % J7 £ 2L i} )] HENC 44 5. 77 = 1. 82 d.
COT N 7.49£2.18 d, ZH B (1 =-3. 587, P <
0.01), F5EAYT T+ CRL3E T A 80 A B ML AGE <O 1Y
B B, HFENC 48 5. 7% (2/35), COT 4 N
20.0%(7/35), MR EZ R R KE G it #E X (P =
0.073) fH 7Ry HENC FEARIA T FH T K k.

£7 IGREBLE

Table 7 Comparison of clinical outcomes

HENC 41 COTH

A (n=35) (n=35) Rz Pl

A B B[] (R 8.464:2.48 11.17%3.16 +=-3.975 <0.01
FUT R (D 5.774£1.82  7.49+2.18  ¢=-3.587  0.001
EIF R (%) 2 (5.7%)  7(20.0%)  x*=3.207 0.073
BEBTE,0 (%) 514.3%) 12(34.3%)  x%=3.766 0.052

ﬁ St ,n () 25.7%) 4L 4% x2=0.729 0.393
A EHAE 0 (%) 3(8.6%)  7(20.0%)  2P=1.867 0.172
ﬁ,é$ﬁ$ﬁm<%> 8(22.9%)  16(45.7%)  x*=4.049 0.044

fit5 gl To T1 T2 i PH

HENC  179.43+34.78 234.86L39.52 284.72+44.65
Pa0, /Fi0, ~ COT  175.11£33.92 204.73£37.84 227.56£41.39

(mmHg) 1=0.525, 1=3.263, 1=5.582,
HMIE ) 5 P<0.01 P<0.01
HENC, COT:
4 ‘ ; 7,582 <.
TUBRE 5 o6 17234680 .98z <0.01
B0 ‘ ‘
Togg NG CoT: 11,254 <0.01

59.38+12.45  30.16+9.23
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Fig. 5 Improvement in oxygenation function and clinical outcomes:
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and comparison of hospital stay
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