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[Abstract] Objective To investigate the efficacy and safety of nasal continuous positive airway pressure
(NCPAP) combined with inhalation of pulmonary surfactant (PS) using vibrating mesh nebulizers in the treatment of
neonatal respiratory distress syndrome (RDS). Methods A prospective study was performed on premature infants
with RDS admitted to the First Affiliated Hospital of Bengbu Medical College between December 2020 and June 2021.
They were randomly assigned into vibrating mesh atomization technology group and intubation-surfactant-extubation
(INSURE) technology group. The two groups were treated with NCPAP combined with PS. PS in the vibrating mesh
atomization technology group was inhaled into the lungs by the new vibrating mesh atomization technology, while PS in
the INSURE group was injected into the lungs by endotracheal tube. The pH value, arterial partial pressure of carbon
dioxide (PaC0,), oxygenation index (Pa0O,/Fi0,), mechanical ventilation via endotracheal tube (MVET) demand rate,
duration of respiratory support, secondary use of PS, complications, and hospital mortality were compared between the
two groups. The occurrences of adverse events in the two groups were recorded. Results A total of 42 preterm infants
were finally enrolled, including 20 cases in the vibrating mesh atomization technology group and 22 cases in the INSURE
technology group. There were no significant differences in blood gas analysis and PaO,/FiO, before PS administration
between the two groups. One hour after PS administration, blood gas analysis and Pa0,/Fi0, were significantly improved

in both groups. Compared with the INSURE technology group, the improvement of PaO,/Fi0, was more obvious in the
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vibrating mesh atomization technology group [mmHg (1 mmHg~0.133 kPa): 198 +34 vs. 173 +39, P < 0.05], but no
significant difference in pH value or PaCO, was found between the two groups. The duration of respiratory support in
the vibrating mesh atomization technology group was significantly shorter than that in the INSURE technology group
(hours: 96 £ 13 vs. 120 £ 18, P < 0.01), but there was no statistical difference in MVET demand rate [5.0% (1/20) vs.
13.6% (3/22), P > 0.05]. The incidence of periventricular-intraventricular hemorrhage (PVH-IVH) in the vibrating mesh
atomization technology group was less than that in the INSURE technology group [0% (0/20) vs. 18.2% (4/22)], but no
statistical difference was found (P > 0.05). No significant differences in the secondary use rate of PS and incidence of
bronchopulmonary dysplasia (BPD) or other complications were found between the vibrating mesh atomization technology
group and the INSURE technology group [5.0% (1/20) vs. 9.1% (2/22), 5.0% (1/20) vs. 4.5% (1/22), both P > 0.05]. There
were no deaths or serious adverse events such as pneumothorax, pulmonary hemorrhage, periventricular leukomalacia
Conclusion Compared
with the INSURE technique, NCPAP combined with vibrating mesh atomization technology was also effective and safe in

(PVL), retinopathy of prematurity (ROP), and necrotizing enterocolitis (NEC) in both groups.

the treatment of RDS, which could significantly improve Pa0O,/FiO, and shorten the duration of respiratory support. Thus,
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it was worthy of clinical popularization and application.

[Key words] Neonatal respiratory distress syndrome;

Vibrating mesh atomization technology;  Pulmonary surfactant

Nasal intermittent positive pressure ventilation;

Fund program: General Project of Natural Science of Colleges and Universities in Anhui Province of China

(KJ2019A0378)
DOL: 10.3760/cma.j.cn121430-20210602-00815

B A LI W 8 28 A AIE (respiratory distress
syndrome, RDS) &—F £ &k TH 7= LA R 518
TEOAE, PR 2 TS P49 BT (pulmonary surfactant, PS)
R Z TS, 1R B DU JBOR I 7 5% | WV K I K 8
S H A ER R R I Rl BhE RS MR PS
RIAYT RDS TSN E PRI (2504 i A
PS(L U FETEA) BIUARYT RDS S 2L U1, H
TR R M5 R AE . Hoh, SO I R
H A K (bronchopulmonary dysplasia, BPD ) /f h—#f
PN s , A U L LR A, SR H
s,

B & T S BAR R R, SR FEXT RDS
PN PS 45 24507 2 M AT Y L 2
— I 10 RAFER, 5B RS A IE 38 S (nasal
continuous positive airway pressure, NCPAP) ¢ & Ji]
FHEH Y PS 25 25 R0, 64 - 1A PS-9R
Jo 8 NCPAP 3% AR (intubation-surfactant-extubation,
INSURE ). 1] 2 40 4 15 A PS £ R (less invasive
surfactant administration, LISA ) 3J7E — & £ B [ )ik
DT B B HLIGE S (mechanical ventilation via
endotracheal tube, MVET) [ 75 =R A1 BPD ) & 4, ik
%7 RDS BJLAHUE . (H_ERE AT BIL
TEAAERNEL, B PRI S 5 ] LB 3 PS
i, [ B 285 0 0 YR B R e A R I
5 LA £ A T T A6 3 B 24 Il N A AN 1 59 46 )
R 2 AR B AR A PS AR JE—
Fh a3 o4 257720, 30 B3 EaREEAR AT R
7 JL RDS HHA . Berlinski ' 2017 4F B 45 4
BT IR ARTE L i 8 ABFE B AT fif

DL I ITURTH AR FH T 547 )L RDS J397 AR G I R
FEo TEEWN, ITHBOR w4 AR5 R AL, H AT
A URE L8R AR, M B9 B 25
AR AR TE [ N TP AR DG IR RBEST , B 7T
PR RIRE S LA PS FORTE RDS H LR Y
IR A, DL TSR AR Y PS 4524507 2, JF N
e RAFE) ™ LR PR EAH ©

1 #ZREHE

11 BFFERR SRR OATIE PR SE O %, e
2020 4F 12 J1 2 2021 4F 6 H A B 9 RDS L7
JUVERWTTERS G, IR A ) LI BEPL R 2 1k
T3 AR Bl PSS AL HOR 4L AT INSURE HEAR4

L1l ZAAGRHE (i ) - O Jle <37 A
7L @ FFEE 5 MUCSEHIHT A L2 ) E Y RDS
SWTERE ", B AR SR AR A S A I 0 I
AT PENNEE , AT A IR Oy P 0 S, A M TR ) i X £k
PN, IFHERR A B A 5 | S A P I S0

112 HEBRFRE Gl AT E—TD)' . O BARHA
TR @ FFE EHAA QE TRIFRAE « A FIRE
(fraction of inspired oxygen, FiO,) >0.40 ., gl ik Ifil 553
JE (arterial partial pressure of oxygen , Pa0,)<<50 mmHg
(1 mmHg=~0.133 kPa) F1 (%) 3l ik il — bk 53 &
(arterial partial pressure of carbon dioxide, PaCO,) >
60 mmHg . pH<7.25 ; @ " H A S RIERTE , 05K
PRARIL U ST s @ IR R b A gl e,
EARIRA

L13  RBLE AT oA B A bR, I 22
B= Befe 2 b 2 W i (AL S - 2020KY101), it
JUHEE g NI 238 s TR 4



© 82 - A A T SR BE S 2022 4F 1 465 34 %55 119 Chin Crit Care Med, January 2022, Vol.34, No.1

1.2 FEE A

121 — kb . el L AR5 25 ML as T 5
FRLA R PRIE | PRI TE SE s MBS SR AR
7, (RN FEAT OO A | i oA

122 PR SCEE L T4 UL ] Babylog 8000 7
WP AL (2 Drager 23w] ), 5583754z, NCPAP 15,
MRS E &« PSR IE FE (positive end-expiratory
pressure, PEEP) 6 emH,0 (1 emH,0~=0.098 kPa), fit
SUEHN 5 Lmin, FiO, 3l 4 0.21 ~ 0.40, AZERFZE
JZ M AE AT (peripheral oxygen saturation, SpO,) A
0.90 ~0.95, LR E T, BT REAR T, 24
PEEP 4 4 ~ 5 cmH,0 | Fi0,<0.25, JGMF #7158 20
B2, JC SpO, T R, WP ARG I, 42 WP AL
1.2.3 25 KR o - PS 0 G It iR 1 S (3
RABPGH 2523 7)), 55 h 200 mg/kg.

1.24 #2577

1.2.4.1 R MAKSSAHARA « Pk 5h A% S5 s
Aerogen Z5 LRG0, IFBL £ Aerogen USB 25 fLF il #5
(%K 2% Aerogen 2] ), [ LI NCPAP I, R R
BSR4 T BRI S IE (B 5E
Uit ), T4 W Bl A 55 A s il d i Bk s e s
(FE il USB # B HERFIAL ), 8 LIBUR EMSE , ff
T I W T8 38 W , BB PS B I A Hh RS I T 5 mL
TSR, AT 5 AR ZEFLIE A PS, SR 5 4T %
il #R T 2E (30 min TAEREATE ), o] o565 74,
FALSE G A S Ak fil g (8 1), 7EZ il fE,
QYR AT e R T S K A R, 4k
2L5E s .

- NCPAP 28 S pe /<GB IRl , PS Wi i G o,
RDS NI 38 25 A A
Bl 1 NCPAP BXAHRBINEZELTA PS
HTF16¥7r 54 JL RDS FIR B R

1.2.4.2 INSURE R4 « ff PS U8 T4 — K1k
PRI L2, T2 5 IR 45 % 2 min, 85
RIRRE S, AR S22 T NCPAP HiBE <, 6 h N
AR IR

13 WEAEDR

131 —BeBER}  al s LR IR L Ak
R AERS . S min 4 LE BT (Apgar W43,
B LA AR o B A AR FEPE3 T (score for
neonatal acute phyiology perinatal extension version II,
SNAPPE II) Z-ELBTFL

132 MR G A (PaO,/FI0,) - il L
PS 25245 2 PS L 254505 1 h By <o B4 R Al
Pa0,/Fi0O,.

133 FELEREL : O MVET #2K 5 @ fERemst
#5(3 BPD [ 2018 AFSC[H [E 37 LE AN A A
#5E Bt (National Institute of Child Health and Human
Development, NICHD) E"Jﬁl@%ﬁ@'ﬁ/ﬁ[ ] 1; @ RAPEIg
SCAFIHA]

134 wELERENR : © U @ Fiiin ; @ ks
J& FEl 1 i 84k (periventricular leukomalacia, PVL) ;
@ Ry LA R g (retinopathy of prematurity, ROP );
O IRFEE /NI % necrotizing enterocolitis, NEC );
(©) fIvi'z J& Fl- i 28 P 1L periventricular-intraventricular
hemorrhage, PVH-IVH) ; @D FRXAH ] PS.

1.4 Giitef0r ik - R SPSS 26.0 843k 740 2F
3HTe THREGORIIFF G IERS A, LI%L + brifi
(x ) FR  HE HLECR ] ¢ K5 THECRORILA A 43
(%) 2 , AL USRI x * K, AN ANl i x * A6
B2 R Fisher BRUIMERM . P<0.05 225
AgiitE Lo

2 & R

2.1 PHLHERTORMEAL (1)  ARIEABITE A
FHEBRBR I, SEBRI ARG 42 1], o rprdR 2 )
% % AL H AR 4L 20 9], INSURE $ AR 41 22 il Wil
AL RS | AR R BTE  4FEY | 5 min Apgar TF
JrH1 SNAPPE [T o3 S5 SEE AR bR 22 S B L Ge i+
(¥ P>0.05).

2.2 P4 PS 45 25 R ML 43 BT Al PaOL/FiO, 1178
FEHEEE (3 2) : PS 2R 25 BN AL IS 53 HT A PaO,/FiO,
LSBT GIT2#E XL (3 P>0.05) ; PS A 254505
1 h, $R 3 F4% 55 AL H AL Pa0,/FiO, B . = F INSURE
AR (P<0.05), P4l pH {EF1 PaCO, 2 F41 TG
Gt E L (3 P>0.05).



FRAEFE TG A B EE S 2022 4F 1 H 45 34 3545 1 8] Chin Crit Care Med, January 2022, Vol.34, No.1

e 3 o

% 1 NCPAPELEAE PS Az AN AE

RDS EILEZLEFRILER

% 3 NCPAPELEA[E PS A5 A

RDS EILEELESEFRILEL

g5 B M () Gl AR 1 % MVET BPD BRI SRR ]
- (B B Ltk 8,x+s) (g xts) - ) (B1(%)]) (#1(%)] (h,x+s)
PRSI ARA 20 11 9 323422 17404345 RSP EFEAA 20 1( 5.0)  1(5.0) 96+ 13
INSURE 4% AR 4] 22 10 12 31.2+2.1 1744+456 INSURE # AR 41 22 3(13.6) 1(45) 120+18
x /oMl 0.382 1.658 0.032 fH 4910
P 0.537 0.105 0.975 P 0.608 1.000 <0.001
) B%r 4R 5 min Apgar P4 SNAPPE 11 T« NCPAP A BRI RS, PS Ml il iR,
B (B) (h,xxs)  (Gr,xts) (4, x+ts) RDS MR A B ZEAAE , INSURE U AT - 1A PS- kA5 5
WM ARL 20 1244 8.1+0.8 28+12 NCPAP, MVET AR ERMEVMES, BPD L IEMEEAR ;
INSURE $ A4 22 11+3 82+13 26+13 75 AR P LLECR F Fisher SfVIMERT: , AT Y0 (E
tH 0.922 0.297 0.516
Py 0.362 0.768 0.608 %4 NCPAPEESA[E PS L4 HAFA

 : NCPAP W2 B FFESGH IE KA., PS AR m S Yk,
RDS AWM E AR INSURE HAETHE - A PS-HUE 5l H
NCPAP, Apgar P43 A L% B3, SNAPPE 1 A LA
PR3 A A TR 43 T

%R 2 NCPAP BX&[E PS 447554 RDS £JL

PS 4525 R IR IS 4> th#0 PaO,/FiO, 4L LB (x + 5)

o %5 pH {H
20 5]
(f1) YT %525)5 1h
PRSI SZ AR 20 7.25+0.05 7.37+0.09
INSURE # AR 4H 22 7.28+0.08 7.35+0.07
tfH 1.440 0.808
P1H 0.158 0.424
131 15155 jaCOz (mmHg)
(f1) 25 25T 525)5 1h
PRSI AR 20 56+4 43+12
INSURE 4% AR 41 22 54+5 45+ 9
R 1.422 0.615
P 0.163 0.542
k5 Pa0,/Fi0, (mmHg)
20 51 —
(f1) T 24fE 1h
PR Mtg ARG 20 103+20 198 +34
INSURE A4 22 105 +23 173439
(i 0.299 2.204
P1H 0.766 0.033

H : NCPAP W22 SHFFSE UGB IE T PS IR TR LR
RDS HIFIREF 0 45 2, PaO/FIO, 4 A48 50, INSURE R
-V PS- 4R IS ] NCPAP, PaCO, S 8 ik ifi. — S fL i 53 1% 5
1 mmHg=0.133 kPa

2.3 U FELGERTERR (K 3): B JLMVET
R S BPD R AR L2 S B TR G2 7 L (3
P>0.05) 5 {HAR I 4% 25 LA ZH L E I SR [R]
# INSURE B R4 B 4541 (P<0.05), WZHITLIE
Tt

2.4 PILLIKELE RHERRILE: (3 4) - JRBNMIRE 21k
Fi AR PVH-IVH % 1 %45 INSURE 5 R 2404 F 4t
e HZE RG2S (P>0.05). JEAh, I IA
B i IfL PVL L ROP . NEC Jf31), R PS
REFINGI L (P>0.05),

RDS &L EERIEFRILE

131 165 PVH-IVH FFUASH] PS
(f5) (#1(%)) (#1(%))
PRI AL 20 0(C 0) 1(5.0)
INSURE A 22 4(18.2) 2(9.1)

% : NCPAP 2 SR8 S 1F Ol A, PS iR i v v i,
RDS MM LA 1E INSURE SR - 1A PS- 35 i
NCPAP, PVH-IVH /i %5 J& FHl - 15 3 P4t afn s PIZH TE] LU BCR ] Fisher
WUIMBERL DK R (E, P (430120 0.109 ., 1.000
3 3 i

W7 Loy & A RDS B U rT EE T, I i )
RER A E AR, O T g R LBUS , 1T RDS
SEVIE s NI G W RTREY 3] N N e
K FHAHIR Bl A Z5 A A AR = 285t el R ) feodi %%
EIRAFAR , Z5 bR AL G HIVE R 7 , )5 L
A 1000 45345 5] HR/N—FU FLIR , 454>/
HAE S um, MTFAEFMR S 128 000 K JERL 1~ 5 pum
S5 ACTBURE , 7 A B R i 38 (S0 A S D IR B i)
W 2GR R SR G SR B e
AR CHRAS il B3l =) AH L, IR BRI P2 A A 0 24
it SO, TR 2 326 K I %) W) B A Rk G 24
YITEIR B U S 5 AR ST IR AL A 52 o A%
WFFE Hh JC A AR A PR 2 RS S5 AL A PS fifi i
JL RDS BIRYTFINE] T HIER TR,

ARWEFE W7, PR3 P A% 55 H F R 2 5 INSURE
FORMH MVET TR AR 22 R oG it 8 3 X R E
TEIRYT RDS B, iR 8l A% 55 AL A PS $oR 5% 40
SENTEA PS B [FIFERF TR, FE 2 A TR
MVET 75 3K A R BT R KA A WIS 5
() I, fif AR S AR S5 AL H R SE B PS 25245 1 h, 1
JL PaO,/Fi0, BCEFEFE L INSURE H AR B HA &, $27R
WOR R AR T I s A G, 5 H AT T 45 2R
— 3 IR - D PRSI 5 AR 2 Ak
Az BRI R e R VA, S5 A UKL R/ NS 1 ~ 5 i,



0840

FPAEFE TG AR EE S 2022 4F 1 H 45 34 3545 1 8] Chin Crit Care Med, January 2022, Vol.34, No.1

FITF 259 ORI MR AL 2, il B T FUR A AL G i S =X
TR = 25 A%, B N TEA PS BERS A RUHAE
PSS A A 428 20 A )T e <
@ INSURE #iARJSEZLSAE WA PS, il REAF 1]
JBAHIL 259 B A Az BE R 2 e il 43 A
ANBIEE IR, 38 A 4R 2 A% S5 AL A PS il AR
B P B o I 1 A 8 5 - N L 10 € i = NP2
PIM A R B WAL 5 22 5 . BB L
PS 25455 1 h WEZ PaO/FiO, 284k, (B IR 5h R #%
ZAL A PS 3 FELHFEE 20 ~ 30 min, 1] INSURE %
ARIR sl PR 25 2, 5 PS VA7 45 SR A] A
25, oAE A R R RG22 AU
W B, P 8 A6 Z5 A H AR 2R P I S i ] T
INSURE AR, Al -5 B AR BAT ) T e i
A TR E | B RSN B HZEAE,

NCPAP GRS 4L A PS J397 RDS AN
(AR H 24 ARWFIE BN , P IR WA | il
il . PVL,ROPNEC &/, FRR ] PS. PVH-IVH
1 BPD KA R 2R IR TG 7 X (HAR S A5 25
EHARL PVH-IVH & AE %4 INSURE HiAR A T %
AT T R RAEARMIFTUESS . PVH-IVH & 5.7
JLEre s DL AR5 P S i 2R o 0 T 8 f A 2 PR
WOARBLRY A5 | R AT AR G LI 2 P
M2k TEEB T A LI A . SRR I
iE S 1 e R 28 2 5 | % PP R R I 37 36 2 0 8
S8 R T AL, ) ot RS LSRR A P
SRR A L IRETRIRE AR A PS HAR ]
G5 | LA 23 RO R RSN R, 7
HAFEIFIE PS i R b “sidua” A2 RS e Ak
LB 2 R A A Qs b PVH-TVH %42

ZE LRk, 5 INSURE AR M L, NCPAP B A 4%
SR EALIA PS 16T RDS AR 4 AL, IFH.
A2 PaO,/FiO, | 46 F P S HFi R, X F
T IAE A PS 252519 RDS 57 L, DL E oy =X
BV — R BOA FB . BT IR S AL
ARICAN | GIRG A I . AT A AN
JEZ AL EEAC /N SR AR NS 4T | Bl i
WITUGHEPRS . HHTM A BEUESC PR 3 A% 25 AL A
PS i AR g 7598 /0 MVET 753K , BE 75 F%{I% PVH-TVH
ST I AT B R AR R DA SO A T A
B K 50 35% 25 DARAS S 4 (73 (B i BPD 5§),
575 FF R KFEAS | Z2 ORI R 5T T LA
FIZERZE A F 7 R R 25 rho

S 30k

[ 1] Sweet DG, Carnielli V, Greisen G, et al. European consensus guidelines
on the management of respiratory distress syndrome: 2019 update [J].
Neonatology, 2019, 115 (4): 432-450. DOI: 10.1159/000499361.

[2] Gopel W, Kribs A, Hirtel C, et al. Less invasive surfactant
administration is associated with improved pulmonary outcomes in
spontaneously breathing preterm infants [J]. Acta Paediatr, 2015,
104 (3): 241-246. DOI: 10.1111/apa.12883.

[3] Bao YY, Zhang GL, Wu MY, et al. A pilot study of less invasive
surfactant administration in very preterm infants in a Chinese tertiary
center [J]. BMC Pediatr, 2015, 15: 21. DOI: 10.1186/s12887-015-
0342-7.

[ 4] De Bisschop B, Derriks F, Cools F. Early predictors for intubation—
surfactant—extubation failure in preterm infants with neonatal
respiratory distress syndrome: a systematic review [J]. Neonatology,
2020, 117 (1): 33-45. DOI: 10.1159/000501654.

[5] JeHEge . LISA/MIST £ AR 5 57 LI 0% 2 58 9 i (9 U ().
R E Sz LR L 2018, 33 (5): 338-341. DOL: 10.19538/j.ek
2018050605.

[6] XUZESE , WOHs , SpILOT , 55 . DU T2 i 1% 1) B i o 7
K= LRI A 2R AR 2 Fhu O IR RIESE 0], A LR |
2020, 58 (5): 374-380. DOI: 10.3760/cma.j.cn112140-20191018-
00658.

[7] Gopel W, Kribs A, Ziegler A, et al. Avoidance of mechanical ventilation
by surfactant treatment of spontaneously breathing preterm infants
(AMV): an open-label, randomised, controlled trial [J]. Lancet, 2011,
378 (9803): 1627-1634. DOI: 10.1016/S0140-6736(11)60986-0.

[8] Broiife, 45 2% | il Femnid v 4 Bt B Al 4 25 BRI AT Y
VEE [7]. AL, 2020, 15 (2): 189-191, 232. DOIL: 10.16121/j.cnki.
cn45-1347/r.2020.02.20.

[ 9] Berlinski A. Pediatric aerosol therapy [J]. Respir Care, 2017, 62 (6):
662-677. DOI: 10.4187/respcare.05298.

[10] W05, FAE, AT, 45 2 S RIOE Hoi <UR-A IR 3 A%
Z5- Al = 1 5 1R 0 B T R A J LN BB 1 9 (0], ) AR R
2%, 2019, 40 (S1): 327-329. DOL: 10.13820/j.cnki.gdyx.20183592.

[ 11 ] BEH A, M3, /NIl . SERDEA: L2 M. 5 6. Jbat - AR
AR, 2018: 210-252.

[12] sz o LR o 2 AR LA 2 . = L TC R F I S
W R AL [T, AR LR, 2018, 56 (9): 643-647. DOL:
10.3760/cma.j.issn.0578-1310.2018.09.002.

[ 13 ] Higgins RD, Jobe AH, Koso—Thomas M, et al. Bronchopulmonary
dysplasia: executive summary of a workshop [J]. J Pediatr, 2018,
197: 300-308. DOI: 10.1016/j.jpeds.2018.01.043.

[ 14 ] Walther FJ, Hernandez—Juviel JM, Waring AJ. Aerosol delivery of
synthetic lung surfactant [J]. Peer], 2014, 2: e403. DOI: 10.7717/
peerj.403.

[15] Cummings JJ, Gerday E, Minton S, et al. Aerosolized calfactant for
newborns with respiratory distress: a randomized trial [J]. Pediatrics,
2020, 146 (5): €20193967. DOL: 10.1542/peds.2019-3967.

[ 16 ] Bianco F, Ricci F, Catozzi C, et al. From bench to bedside: in vitro
and in vivo evaluation of a neonate—focused nebulized surfactant
delivery strategy [J]. Respir Res, 2019, 20 (1): 134. DOI: 10.1186/
$12931-019-1096-9.

[17 ] Minocchieri S, Berry CA, Pillow JJ. Nebulised surfactant to reduce
severity of respiratory distress: a blinded, parallel, randomised
controlled trial [J]. Arch Dis Child Fetal Neonatal Ed, 2019, 104 (3):
F313-F319. DOI: 10.1136/archdischild-2018-315051.

[ 18 ] Finer NN, Merritt TA, Bernstein G, et al. An open label, pilot study
of Aerosurf” combined with nCPAP to prevent RDS in preterm
neonates [J]. J Aerosol Med Pulm Drug Deliv, 2010, 23 (5): 303—
309. DOI: 10.1089/jamp.2009.0758.

[19] Galindo-Filho VC, Ramos ME, Rattes CS, et al. Radioaerosol
pulmonary deposition using mesh and jet nebulizers during
noninvasive ventilation in healthy subjects [J]. Respir Care, 2015,
60 (9): 1238-1246. DOI: 10.4187/respcare.03667.

[20] Sidler-Moix AL, Di Paolo ER, Dolci U, et al. Physicochemical
aspects and efficiency of albuterol nebulization: comparison of three
aerosol types in an in vitro pediatric model [J]. Respir Care, 2015,
60 (1): 38-46. DOI: 10.4187/respcare.02490.

[21] Rey-Santano C, Mielgo VE, Lopez—de—Heredia—y—Goya J, et al.
Cerebral effect of intratracheal aerosolized surfactant versus bolus
therapy in preterm lambs [J]. Crit Care Med, 2016, 44 (4): €218-
226. DOIL: 10.1097/CCM.0000000000001394.

i H 39 = 2021-06-02)



