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[FHE] BW HiT4L 8RS ST (high—flow nasal cannula, HFNC) B¢ A £F 4 37 348 55 i 0. 7 78 (bronchoscopy alveolar
lavage , BAL) X 55 5E fili 8 I IR NS OS2 00 . ik PEHR 20224F 5 H 2 2025 4F 10 H A ) R AR 4210 S A BE R BA S5 JL /A
JLEE BEWCIA 1Y) 84 {3 T RE Il 98 S8 3, SR BE AL AL = 3R 15 3 B AH (n=42) 5 XF B2 (n=42) . X HREA 45 T X IERIT +
HEFNC, WLES 20 FE X B2 L iy 1A BAL.  ELBRPIALIA YT 7T LS A3 AT 48 A [ sl ik il 4043 F (partial pressure of arterial oxygen,
Pa0,) sl Ik ifi. % ALBR 43 1 (partial pressure of arterial carbon dioxide , PaCO,) | 2l [k Il %18 F11 J& (arterial oxygen saturation , Sa0,) |
A FEE (oxygenation index, O1) | J&4E - C i 2 [ (C-reactive protein, CRP) \[#45 2 J&5 (procalcitonin, PCT) . A4/~ 2 -6
(interleukin—6, I1.—6) X ez SR HE K 7 —a (tumor necrosis factor—a, TNF—a) | REAR PR ZE ] 0] (IR IR MK 5 %0k 2% fit sl 3 1 2% )
KA H bR [ FAE M7 55 (intensive care unit, ICU) A BERT (] S e [A] SUE RS2 28 st ], &R MEHRFRIT
J 14 Pa0,,Sa0,  O1 ¥ W 8. & T [F1I % B ZH 7K - (£ P<<0.05) , PaCO,  [fL1 CRP \PCT \IL~6 K TNF—o 7K F- B 884K [ 1 % B 2H Kk
() P<0.05) o WL LH R AR R S I FF 1) | W20 2 Ak i i 895 9 B L TC'U A [BE F ) L B B P T] 0 4R A R B
28 d AL AR T X IRZH (5 P<0.05) . 4518 HFNCIHKS£F4E BAL AJ PRI 245 HAE il 28 £8 7 5 S8 RS AR RAER , A
A JEAE S0, 6 S A e I 18] , B U A 2 S PE 8, I 35 A JR A S s
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Analysis of the impact of high-flow nasal cannula combined
with fiberoptic bronchoscopy alveolar lavage on clinical symptoms and
prognosis of severe pneumonia

LIU Nana, ZHENG Xiaodan, ZHAO Xingxing

(Department of Respiratory and Critical Care Medicine, No. 989 Hospital of Joint Logistic Support Force of the
Chinese People’s Liberation Army, Luoyang 471000, Henan, China)

[ Abstract ] Objective To investigate the impact of high-flow nasal cannula (HFNC) combined with fiberoptic bronchoscopy
alveolar lavage (BAL) on clinical symptom and prognosis of severe pneumonia. Methods A total of 84 patients with severe pneumonia
admitted to No. 989 Hospital of Joint Logistic Support Force of the Chinese People s Liberation Army from May 2022 to October 2025
were selected and divided into observation group (n=42) and control group (n=42) by random number table method. The control group
received routine symptomatic treatment combined with HENC, while the observation group was additionally treated with fiberoptic BAL
on the basis of the control group. Blood gas analysis indexes (partial pressure of arterial oxygen (PaO,), partial pressure of arterial carbon
dioxide (PaCO,), arterial oxygen saturation (SaO,), oxygenation index (OI)), inflammatory factors (C-reactive protein (CRP),
procalcitonin (PCT), interleukin-6 (IL-6), tumor necrosis factor-a (TNF-a)), symptom improvement time (body temperature recovery,
cough relief, disappearance of pulmonary rales), respiratory function indexes, clinical efficacy and prognostic indicators (length of
intensive care unit (ICU) stay, total length of hospital stay, tracheal intubation rate, 28-day mortality) were compared between the two
groups before and after treatment. Results PaO,, SaO, and OI after treatment of patients in the observation group were significantly
higher than those in the control group during the same period (all P<<0.05), and PaCO,, levels of serum CRP, PCT, IL-6, TNF-a were
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significantly lower than those in the control group (all P<<0.05). The time for body temperature to return to normal, cough relief, lung rale

disappearance, ICU stay, total hospital stay, tracheal intubation rate, and 28-day mortality rate in the observation group were all

significantly lower than those in the control group (all P<<0.05). Conclusion HFNC combined with fiberoptic BAL can rapidly improve

oxygenation status and clinical symptoms of patients with severe pneumonia, effectively inhibit inflammatory response, shorten hospital

stay, reduce tracheal intubation rate and mortality, and significantly improve short-term prognosis.
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HE TS 58 S Il PR L AR S S FERE o 15 U JR
I RAEZ IR E I8 30% ~ 50%. YT R IG
7 LAPURE RIT WIE SRR AZ O (AR SR A
SUE NIRRT R ARSI YR ZE , H LAET S
IR RORANME, By IR G B RSN T R
SRAEE IR e by e A ) T, A A A e 1 1
IR ARG, HIR T — BT
2% 5 i 2897 (high—flow nasal cannula, HFNC)
SR BRI SCRFHOR Al S A B i
G 1 ST B2 A TR A U, ELAT RISt A ) e )
FEJEE D WA GRS SOE IR AR L BT
I T S AR A P I s 5 TR YT o (4l HENC
ToiE: HH T R B R AR S R 7 W), %) B
il 98 S8 UTE B 2E B A T AR AT R . 7450
& B2 T 9 7 Pk (bronchoscopy alveolar lavage, BAL) 1]
TE AL B AL R IR SR I P9 B0 23 84 IR
e 5 IRFEA 2, [ ) 368 5 9 O VR B R AR ) o, AR
I 08 248 R R A, ke e AL O L R . BTG T
TRBRGIR YT EAE R RIS 2 A TR T RL,
e Z RER R JAETEAR I D) BE KA S T B9

RGEMEHT . ABER B AEIRTT HENC BB 27 4t
BAL X FAEfili 97 R0 B U (520
1 #ERS5HE
1.1 —RE&ER

AN ST & T — T AT PR AL BRI R 5T, BE
B 2022 4F 5 22 2025 4F 10 A N B A 75 Bk )
PRBEFRBASE L/ JUES B WP IR 5 45 B0 B 22 B FAE
[ 2 R Y 84 51 FE it 46 BB E M IF SR X 4. N
AR : D S AR B 2R S PR 2 43 2% 2016 4F- il
JE 0 AH DG 8 B, AR A I IR 2% B 12 b EGE il %
@ 4Fi% 20 ~ 80 % ;B Kk B ABERT ] <72 h; @ &
4 38 %4 (oxygenation index, O) <300 mmHg. HEFE b5
HE O P T E SRR T BE R Q) BE 1M ) fig
BEEAS | I A6 ) 5 B £ 4k S R B R A A8 S E (an ™
HOEKRE  EINOEE) ;@ G IR FL I Lotk
& I R R o R FH B AL 275 4 WA 4]
XA, A5 420, PR ORL R 7Y
TGt (B P>0.05)(F 1), ABFFEE @
B A8 P 2 D3 2 B b o, 4 0 AR 3 38 4 S LI TR
=P

Rl PHABREEXABLE

Senlyn [0 (%) ]

Tk A ey AATREL
A (%) 1 (s, %) R RN s g (e, mmbg)
WEEH (n=42) 23 (54.76) 62.35+8.42 16 (38.10) 12 (28.57) 7 (16.67) 5 (11.90) 215.36+32.48
TR (n=42) 26 (61.90) 61.87+9.06 17 (40.48) 11 (26.19) 8 (19.05) 7 (16.67) 218.52+34.17
X 0.441 0.221 0.050 0.060 0.081 0.389 0.385
P 0.507 0.826 0.823 0.807 0.776 0.533 0.701

1.2 BFFAE

PIZH I 25 T HUR g IR REEIR 2 R F
Wi |35 % A AR HE K HA R BT A L 2M T PR 3R L A
T M 98 HRIR YT o X REZH B TR LA T SRR
457 HFNCIRYT , R 2 5 Uk 52 AIRVO 2 fm Ui 2t 46
JPHL, WA S KON B - it 40 ~ 60 L/min, W A SRk
(fraction of inspired oxygen, FiO,) 40% ~ 60%, i &
37 °C, 1% JE 100%. AR 45 R Ik i A e R

(saturation of peripheral oxygen,SpO,) | il <7145

PSR, Y5 SpO, 92% ~ 96% , HLEIEIT T ~ 10 d.
WLEE L AE X B R Al B IK 75 BALIRYT, T A B 24 ~
48 h N AT EF 4 S RUE ik A, >R ] Olympus BF-
Q170 UL 4 32 KA Be , RTT4A T 2% M 2R H Jm i
JRRTEE , AP O A MR Yo 20 00 Il I PR R A, KU ¢
AU SR B, WBRIE N AT WL B A
XoF 9 A8 T 5l Bt L A 37 CC G BA A BEER UK 20 ~
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30 ml/AK, R HEDE3 ~ 5K, it 100 ~ 150 ml, 7E
W5 | DS VR 5 AR S 42 HENCYRYT AR I A8 500
T ERR 3 ~ 5 d PTH A HEDE 1 ~ 21K
1.3 MEIER

S EIRITRT GBI T A, RAEWI4L R Sh ik
AR BRI, TSR B4 2R, 245 sl bk i 470 T
(partial pressure of arterial oxygen , Pa0,) . 2l ik Ifil. %8
1ok oy & (partial pressure of arterial carbon dioxide,
PaCO,) . 3l JlK Ifi. %80 49 A1 &£ (arterial oxygen saturation,,
Sa0,) . 0L, DL} 1L 3% C K0 & H (C—reactive protein,
CRP) %52 JF (procalcitonin, PCT) | F1 41 i/ % -6
(interleukin-6, 1IL-66) | if J& 3K %€ A F - a (tumor
necrosis factor—a, TNF-aa) &5 2 4 A F 7K F . IFid
SR 20 RB T 1A AA IR PR S T I T 2%k 28 fie i i) i
T I 91 2 I ] 45 i PR RECIR , A e T W 47 0 D

(intensive care unit, ICU) AAE B8] | A3 B B[R] LS,
AR 28 AR FE R TS AHOC Bk
14 FitZEHiE

K SPSS 26.0 A4 X A BIF 58 95 K ) B diE iR 4T
Gt TR ORI R IR, DA B AR 22
(ws)FR , FUBCR H K50 THECFOR A (% )
AR PR . P<0.05 N 2ZERA G248 L,
2 H#HR
21 WABREBTIRELSSHERILE

Wi 2H 5B F IR 7 R Pa0, . PaCO, .Sa0, .01 L4 25 57
WG X (¥ P>005), WABEERITE
Pa0,.Sa0, 01 ¥ & 2 5 T ARG (34 P<0.05) ,
PaCO, 8 R T ALHIGITHT (¥ P<0.05) . W4 R
7 J& Pa0,.Sa0, . O1 1 i 3 5 T X BE2H (34 P<<0.05) ,
PaCO, it F I T3 R4 (P<0.05) (% 2).

%2 FHEBERFHIE PO, PaCO,.520,,01 Ak (7)

EiSV N Pa()2 (mmHg) Pa(}()2 (mmHg) Sa()2 (%) 0Ol (mmHg)
IBITHT
MEEH (n=42) 58.64+7.23 48.75+6.31 82.45+5.62 215.36+32.48
XHHRAL (n=42) 59.12+7.58 48.36+6.47 82.71+5.49 218.52+34.17
t 0.263 0.248 0.190 0.385
P 0.793 0.805 0.850 0.701
HIF7d)E
MEEH (n=42) 85.39+9.46" 36.28+5.19 95.36+3.18" 342.65+41.52"
XFHEZE (n=42) 72.45+8.67" 42.17+5.82" 90.28+4.25" 286.39+38.73"
¢ 5.793 4.339 5.498 5.692
P <0.001 <0.001 <0.001 <0.001

VE: PaO,: BNIKILESMIE: PaCOL: BIKINLSULBANIE: Sa0,: SIIKIMEMAEE; O AAdei. SRAAIFRILE. P<0.05.

22 WAEBRFEBTIEMRERFKELLE A 1M CRP . PCT IL-6 . TNF-a /K -2 i K A
YAYT R ZH B8 2 1l CRP . PCT . IL-6 . TNF-a 7K - ARIT T (3 P<0.05) , WAL AH b $8 bp K3 1 3%
e R G #E L (B P>0.05). BI7)E. M R TFXFE4H (#) P<0.05) (#£3) .

*3 WHBREBTHIEMCRP.PCT.IL-6.TNF-a 7k F b5 (x£5)

Eiztay CRP (mg/L) PCT (ng/ml) IL-6 (pg/ml) TNF-a (pg/ml)
=P gl
WA (n=42) 86.52+15.37 3.26+0.85 128.65+25.43 45.32+8.67
HHEAL (n=42) 85.97+16.23 3.31+0.92 127.89+26.18 44.87+9.12
t 0.141 0.229 0.119 0.205
P 0.888 0.819 0.905 0.838
BT T dIE
WMELL (n=42) 22.48+6.35" 0.58+0.21" 32.17+8.56" 12.56+3.48"
XTHRAL (n=42) 38.65+8.42" 1.23+0.36" 56.83+10.23" 21.39+5.26
t 8.808 8.959 10.620 8.043
P <0.001 <0.001 <0.001 <0.001
TE: CRP: CRMENT; PCT: BEFSHIE; IL-6: FIZIMIAR-6; TNF-ab: FHEIIER T o, SFAIRIFHTILE, "P<0.05.
23 MHBEIGKENR LR Jiti 5 W B U I TA) 2 0 3 T R4 (1) P<

WL R IR S AE I ) eI IE] . 0.05) (5R4).
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x4 MABEEEWEIER R E . UG 8 BiERS E E K i 8 BB (ves,d)

4151 IR T3 i) R e ] Tl B 5 385 2K B
WELH (n=42) 2.15+0.68 4.32+1.05 5.16+1.23
XTHEZ] (n=42) 3.87+1.02 6.75+1.33 7.89+1.57
t 8.060 8.238 7.863
P <0.001 <0.001 <0.001
24 THEBERETGE FXFHRAL (3 P<0.05) , AT R 28 d AR LR

WLGE L B ICU AL IR a] ST Be 1 1) f 35 4

B EMCTXIE4 (¥ P<0.05) (£5).

x5 WABRFICUNERE. DERME . SEHER. 28 IHRLERILEKR

SEE (B (%) ] 28 dJRSE [H (%) ]

21 5] ICU AfERTT] (s, d) SERERTTE] (xxs, d)
WML (n=42) 5.26+1.35 10.35+2.48
XA (n=42) 8.79+2.10 15.62+3.26

X 8.123 7.391

P <0.001 <0.001

3 (7.14) 2 (4.76)
11 (26.19) 8 (19.05)
5.486 4.087
0.019 0.043

W ICU: FAEMT ) o

3 g

TR T A 2 N R DL S S T, e I 2 R O
KAEZ WGHCR AT 3K 30% ~ 50%., A% 0 J BR A P
HIL ] Sy it 38 SR e 15 e =3 28 S 7 ot A i 285 8
YRR R, 1 RGE SR ) K AR A A
[Fi] B A e RRE PR BB A I, fivh 2 4 B S E SR, il
2 28 B I RERER . IR RIGYT A T
PR 2 TE AR AR INLAE 7 BRI 3 A ) 3 ) S8 RE G
JNE BH e 17 i — 2L Ak

AWFFR G R 18T 5 WEE 4 Pa0, . Sa0, ., Ol
P50 2w T B, PaCo, i K T X% B4, #20R
HFNC 3K G 45 4k BAL AT 51 A5 450 ol 325 o 0 il 48 28 35
AR . Bal HENC B nT 3240 95 W A0 & i 1 4
B O 8L/ R ATy, FL TG i 42968 o R R
T S B S NE I o A 4 SR BT A B
T ELA R AR M B S MR R ISR L SR et 4y
WA, TC A il Y E VA R SR RS th ), e SRR
AL . 3 A BAT B S W RSO, AERE
SR S SR b B 8 A R A S, A
R IEAIREUME 5 A I R o th T BAL AR
FErp NGB E A AN R 5 | R R RO 1
Y15 REURHE i HEEAT R E AN, RSB
R EUAE , AR i 75 5 HENC 22504 BT - 4545
FIT AT 38 24 |3 Fi0, & 50% ~ 70% , T Se it 45 A4 K
S s BRAE ] 4545 40 ~ 60 L/min &5 i B R4 LK
U A R AR P AR A S 1E R R
AR Ay , 9/ A i A Bl s BRSSP T
VR ARCHR B A AR R KO, BE REOR B4 4 L T 5

VRALRE , SOAT 5 R PR Rk A P AT A O B R SN
R0, fE TR 2k

HEAE PR 2K 8 S 0 Il 8 0 17 2F i 1 R L
TFo AW PREEAIRYT S5 CRP.PCT IL-6 . TNF-a
T R I T RR AL, SRR A T T A AL
Hi D4 B S0 S o BAL ] B HE 5 B kL P 99 T
PRS2 JRAE S W), U/ 9 i PR T HRE S AL 5 A< 1
J Bl GG A5 DAk DL R b B g fig T 35 ik
5 HENC B[R VR AT b 28 AE 35 1R |, 6 G 28 AE J i
E—A Ak

I ACRE TR B I 05 7 T, ASF 5T LA 28 d AH 45 R
M R 5 W T35 AR FE A , 45 R R WLBEZH AR K 42
I [ 2% Wk 2 ik B 1] i #5519 305 2k Bsf i) L 1CU A
Fof [) L A B Fof T) 229 3 28 6 1 X R AT, AU I A R
28 d R SE R IR T R AL, R B AR Y7 mT R
B 3B S | i SR I S I R AR 5
it R AARAIE 5[] B 5 i A RS T SAE , 0D R
I B B3 SAE I RE , 4 A B SR A A
WIRAER

AT T Ay B O R T B AL BRI 5T AT A A
—EANE I, A i B E il R AN [R] 9 D 2 e A
(AN PE R L) R4 T WA 5 2 T, AT
o i A R e B S A W IR SR B
U R B K6 BALYRYT RN I AEAE 22 5 i R =
Jo P T RE S e B AR RO 5 Ok AW S AN Bl U 2
ABEJE 28 d, AR W A T S L k= 34 H 61~
A KRG DB TGV % S R T il
DI A A5 B i B B A BE R 52 . 4 I vl IF
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25 |, HENC B6 4 21 4k BAL T PR 3 o4 3% 0 0E il
R SEF AR SRR , A8 i 55 S0, 4
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