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i E BH BHIPARE IO IE EE A X I F 8 25 S {iE (respiratory distress syndrome, RDS) 5 7= JL.0 U) 8 1Y 52 10,
FiE 2019 4F 12 H ~2021 4F 1 H 4R T Ac BE B AR LR EERE WA s A 1Y 164 Bl RIS A 28 ~ 34 JEW RDS =LK
WFFE %, RAMPACF R 503 4, 5504 T 4 8520 5 38 1E R 8 R (NCPAP, n = 52) (UK A8 IE K 8 S (BiPAP,n =
58) FUN IR 4 15 O 1 A F B B A (HHHFNC 0 =54) 697 . SR ¢ K30 ) K 30 22 Kruskal — Wallis H B FAG 56 45, % 3 4l i JL—
JB I A B2 oRE, JC A 1F R T8 R0 M 48 ~ 60h J5 Ifil NT — proBNP  ¢Tnl 7K 3 I Tei 4§ B0 MEFE bR 00, HAT RT3, &R 3 4
RDS 7= L — MG R 9kt L 852, 22 R R it 2¢ L, 3 AR 7= )L G IE JE 8 <A YT J5 48 ~ 60h Il NT - proBNP 35 5 TR Y7
HI (P <0.05) ;Tei #880M MMl <Tnl K P 5IEI7FHTILEL, 2 R RG24 X, 3 457 LA R i, Jo A IE Bl <08 97 1 &R d7
Jii 48 ~60h Ifil. NT — proBNP cTnl K- F1 Tei #8200 EFEFR [, 28 F ¥ RG22 B X, £ RDS B =)L K i [ T4 1E J&
WA PS8 NT - proBNP 34 55, % RDS /= JL.O TR — & s W, {0 K 580 Tei $8 80F0 Tl T+, K 18 00 W™ E #1445, NC-
PAP BiPAP Fl HHHFNC 3 F Jo A1 1F &8 SR A X 57 LG BEF8 B5 09 52 i 3 A W B 22 57
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Effect of Noninvasive Positive Pressure Ventilation Modes on Cardiac Function of Premature Infants with Respiratory Distress Syndrome.
JIN Bao, MA Xiuhui, YANG Bo, et al. Depariment of Neonatology, Xuzhou Central Hospital ( Xuzhou Hospital Affiliated to Southeast Uni-
versity ) , Jiangsu 221009 , China

Abstract Objective To explore the effect of non — invasive positive pressure ventilation modes on cardiac function of premature in-
fants with respiratory distress syndrome. Methods From December 2019 to January 2021, a total of 164 preterm infants with RDS (28
weeks < gestational age <34 weeks) were chosen as research objects in the Neonatal Intensive Care Unit of Xuzhou Central Hospital. They
were randomly divided into three groups by random number table method: nasal continuous positive airway pressure (NCPAP, n =52),
bi - level positive airway pressure( BiPAP, n = 58 ) and heated humidified high — flow nasal cannula( HHHFNC, n =54). The general
clinical data, results of NT — pro — BNP, ¢Tnl and Tei index before and 48 — 60h after non — invasive ventilation between the three groups
of premature infants were compared statistically by ¢ test, chi — square test and Kruskal — Wallis H rank sum test. Results No significant
differences were found between the three groups in the general clinical data. The plasma NT — proBNP level at 48 — 60h after non — inva-
sive ventilation in the three groups were all higher than those before non — invasive ventilation. After 48 — 60h non - invasive ventilation
(all P <0.05), there were no significant changes of Tei index and plasma c¢Tnl level in all the three groups. The level of plasma NT -
proBNP, ¢Tnl and Tei index among the three groups before and after 48 — 60h non — invasive ventilation all showed no significant differ-
ences statistically. Conclusion Longer duration (48 —60h) of non — invasive positive pressure ventilation in preterm infants with RDS
may lead to increase in the levels of plasma NT — proBNP, and may affect their cardiac function. However, it does not lead to the increase
of Tei index and the plasma c¢Tnl level, and does not cause serious myocardial damage. There was no significant difference in the effects
of NCPAP, BiPAP and HHHFNC on cardiac indices of premature infants with RDS.

Key words Continuous positive airway pressure; Respiratory distress syndrome; Newborn;preterm; Cardiac indices
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JUB MG 3 g 2 AN Fe g O DI REAH X 88 2% ] BE BE 45
Yy 52 3 o A1) 1E 38 R 52 M), DT I3 3l g 2 B0
e sz, B, 1 oA E K s A0 R LG
T RERE 7 H AT T 52 e, %k 48 S ey 07 ) TR IE T 5E
AR RPLOIIRERL RS JUON E R, ARWTIEE
I N2 % % 40 Bk B 44 (N - terminal pro — brain natri-
uretic peptide, NT - proBNP) BX 4 Tei 38 %1 ( Tei in-
dex) MO WUILES 2 1( cardiac troponin I, ¢Tnl) .0
JUE A b, A0S P BE L XS IR AE 5T 3 QY 1E T Gl AR
RDS B JLt BEF8 A5 B 52 00, 1 ff A [6] 5t @) 1F s il
AR B L0 TR A A Bl e, IR T 5T 4
RAEMT
WNEE5HE

L WFFEXT G E#E 2019 4F 12 A ~2021 4F 1 A%
B e BT A L EORE YA By (NICU ) #E4T IR TT Y 164
B IE 28 ~34 JE 1Y RDS 7= LA BFSE R 4, #E47
HIBEPEBN GBI 5T . i MR BE L& 3R 28 A B 7 7 L
BEHLGY g 3 20, 73 ) 45 T 28 B ok 8 R TE IF 3 X ( na-
sal continuous positive airway pressure, NCPAP) (X 7K
S GE GF R S (bi - level positive airway pressure
BiPAP) Rl 154 5 3 4k 5 545 38 < (heated humid-
ified high — flow nasal cannual, HHHFNC)‘iﬁffO A HF
AL BB R A8 M e 2 5y 2 W A (f8 B
L5 . XZXY - L) 20190211 -031) , & LM 37 A%
FRE RS, WAV A S ILEAF S 7L
RDS L Witrif > D L il 28 ~ 34 J&, i A k&
=1000g; @45 12h N I BLIFIR 3 30, JF B #E47 1%
TN ;ST 6h W ABE, 24 5T 8 | T B a0k BIKA
Bf i W A %80 R B 43 %8 (fraction of inspired oxygen,
Fi0,) >0.3 B, s ik Il 48 43 7 (arterial partial pressure
of oxygen, Pa0,) < 50mmHg ( 1mmHg = 0. 133kPa) &}
2 F 1L 4800 A EE ((blood oxygen saturation, Sp0O, ) & T
90% ; @HHR X £ F 7 B BEREAE 2 A RS R SRR
it ,ZRIK RDS 1 ~ I ; G A5 HE B AT B
FIE RPN . HEBR bR e . DT A IE TR I8 SRR R L
] <48h; QIFR R G KT (R4 - BE W 5 5
TE P B b i A ) A AR M S R O U U K
K S @A B R SE T, 5A 9T o B PO R T
H 3l Be & s @A BT H 3 X 28 i 3R B RDS IV 4%
F ;@0 M8 RGEATE, AR E O IREA 4 A
ZURHEESS

23R97 Ik BILABE R, — Hli2 2 RDS, H
it U FLAOE T, 4 T A il 3 TS ) 5 ( pul-
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monary surfactant, PS) J&5 , 37 B 7 Jo Al 1 8 S IR IT .
(1) NCPAP 4 : R4 &8 L 5 AL B AR % JH A [R] 225 1 3L
Fh3E ¥ CPAP - B B4 L& A PF AL (18 E Ste-
phan A F) . ¥ S %" 95K IE JE (positive end
expiratory pressure, PEEP) & 6 ~8cmH,0 (1ecmH,0 =
0.098kPa) , A Uit & K T & 45 b < it /9 3 i, HP
6 ~8ml/kg x FEMG R L/ 4380 x 3, # A0 = b4 ~
8L/min,FiO, 4 0.21 ~0.40, (2)BiPAP 4 .i% % Fa-
bian A= JLIFE W ML ( #5 - ACUTRONIC Medical Sys-
tems AG A F]) , LA IR S 8% & . PEEP 4 ~
6cmH, 0, % S % & ( peak inspiratory pressure, PIP) 4
8 ~10cmH,0,Fi0, 0. 21 ~0. 40, & JE /K - 4 $5 1}
B4 0.5 ~1.0s, & J3 5 M55 30 ~40 W/ 45, & .
fRJE 2 <4emH,0, (3) HHHFNC 4. h = AR A
#% (£ E BIRD A#l) & Optiflow™ & 545 W 2 R 4t
(Hr 74 2% Fisher&Payke 23 ®) ) 2H i, 76 A 51 & & ILA
T AT R e PR R KAL) 5 CORN R B i
B 50% ), MITESECY . Fi0, N 0.21 ~0.50, L KR
Fi0, <0. 6, 2 4R 2 58 i i 5 7R 3540 ¢, i 18 16 <A
MR 37°C W BE 100% ., To Al °F W AL 2 H00 5 K il
B AR B LI PR AE IR 1S538 &2 SpO, 9845 JC B I
WAL ZEC, LUk B 48+ SpO, T 90% ~94% . Pa0, >
SOmmHg\fj] Jik 1 — 48 Ak B 4 TR ( partial pressure of
carbon dioxide in artery, PaCO,) <50mmHg T
JC A il B 3 SRS 4R AL - BB LIR SRR e (B W IR
15 <3 W), I R R BB X 26 4 %%, SpO, K IfiL
OB IE R WEW A R B, O B AR SE 24h 1), NC-
PAP 4 IF % Hl. PEEP < 4cmH, 0 FiO, < 0.25; BiPAP
HZH % E PIP<6cmH,0 PEEP <4cmH,0  JEk /1%
PeAii R 15 /4> Fi0, < 0. 30; HHHFNC £ 5 B& it
FiO, , R, 24 Fi0, <0.25 i < 2L/min i 4
Hlo MG VLT &2 —, 98 JC B IE R <R,
I THAIYE <. O % 1 KA T PS 8h 1N,
FRIEEVE R A Fi0, >0.40; Q% 2 4T PS
Jo  ATAAT B E) 55 B Y FiO, > 0. 40 5 G55 1) I I 87 45
22k K 9 C 8% ; @PaCO, > 65mmHg, £ A 57 4 7
e rh 2 (pH 1 <7.20)

3. WE 48 b . JC A IE R 38 T M 48 ~ 60h 5 43 5]
KA B L FR K i 2ml, 57 2147 NT - proBNP | ¢Tnl
W I NT - proBNP A& IR F k2% & Ot S g vk (£
B RAF) IR E NP K NT - proBNP £ 7 £ , 4
JLHl 5 ~ 35000ng/L, M cTnl 52 K 3¢ B Beck-
mancoilter 23 7] JF2& 4 H shfb 2= K ek, % H
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70 ~0.08ng/ml, Tei $5 %I 7 . 7687 A= JL 5 4 Wi 9
3 b3 , 8 1 35 [ SonoSite 23 7 Edge % fH 4% 3% (1 4
FZWHAL, L AR T2, % R 28 h B4 B
Wi A2 8 % ) — o2 ol B2 A 58 i, 7 R L AR X 22 IR
AT (SRR 10% KA & BE 0. 5ml/kg) , Il & 47
U2 4 2 W 45 W 18] (isovolumic contraction time,
ICT) . & O = %5 & &F 7% i 8] (isovolumic relaxation
time, IRT)*ﬂE‘l‘)%%ﬁIﬂlﬁﬂm(ejection time, ET) , %
e 3 A0S A BOF A, TR A O % Tei 48
# = (ICT +IRT) /ET,

4. RFEGREC B ILMER R T 1 ~7
KPR RGHH T 7 RER RERERES >
18h 2372 A IR B | Apgar P4 H A 12 ~ 24h
B A L 2 A B 2% 3F 43 (score for neonatal acute
physiology — perinatal extension — II , SNAPPE - I ),
10 5% SO B 1E FE i A A /248 ~ 60h Ji5 Ifil. NT — proBNP
Tl /K- K Tei 45 K45 L METE AR

5. it N F SPSS 20. 0 48 i 2E FpF x4
WAt b, T ECSER DL R (% ) on L] LY
R U IUAR R TR X K5 5 £ & IE & 40 A 19 3t i

BRI + ARAEE (v 25) Bon A LR 58 4
BE ML AT R B 1]y 22 43 M B /s W 3 25 H (LSD)
Be s AP IR 43T 1 5 55k DL 7 850 (i 3 $R
[EJHE) [M(Q1,Q3) ]#R, 4l /a] i R FH 24>l 37 A
AR SRR 55 1 22 20 B A 565 ( Kruskal — Wallis H) ;76
B 1F R 38 AR5 4L P BE X 3 Rk X RE AR
R 56 5 TG B 1E F 3 AR S 4L PN BC i 2 43 A T R
& FH P AH SCHRE A 1 HE 2 808 35 ( Wilcoxon 1155 Bk AL
1)L P<0.05 AERASITFEXL,
& ®

1. — Bl R %R HE &2 22019 4F 12 F ~ 2021 4E 1
HEE I 6% 28 ~ 34 J B ™ L 301 6, 147 & 40 A
#E 197 1], HEBR 33 4 ( Jo B IF He 38 A7 22 0 E] < 48h
BCHIHAL 16 ], 2 W e A B AGE < 11 1], 0 il
ERGEATE 4 0], W R Gt 56 K W R A A6 i
& 1) g A 164 ], 3 AR G 2 I RT
1 ~7 RS 287 BN ER LR
> 18h, 43 75 =X A K E | Apgar T 43 St AR
12 ~24h ) SNAPPE - 11 % 2 R ¥ L4t % E X
(P3¥>0.05,%1),

z1 3H—MIEKRFMELEE [ n(% ) ,x 5]

415 . 5 1% TERIT R R R > }Eﬁh:bﬁﬂ s e R A l‘nrAlin Apgar S‘IITin Apgar SNAPPE - 1l
(J&) WE 18h e I (g) War(4r) () (4)
NCPAP 4 52 29(55.8) 30.7+2.2 25(48.1) 15(28.8) 13(25.0) 38(73.1) 1458 +398 7.5+2.1 8.1+2.6 22.5+6.2
BiPAP 4 58 33(56.9) 30.0+1.9 25(43.1) 13(22.4) 13(22.4) 41(70.7) 1510+306 7.3 +2.2 8.2+2.5 23.9+7.3
HHHFNC 41 54 32(59.3) 30.3 2.3 28(51.9) 15(27.8) 14(25.9) 40(74.1) 1524330 7.6+2.4 8.2+2.7 22.6+6.8
)(Z/F 0.138 1.246 0. 866 0.687 0.202 0.131 0.954 0.156 0.168 0.197
P 0.933 0.352 0.648 0.709 0.904 0.937 0.401 0.856 0.813 0.726

2. TR E Al AR YT RS O ISR AR .3 1T
BIIEJE S IGI7 )5 48 ~60h Il NT — proBNP 7K -
B TRIT T, 25 A G # B (P <0.05) ;Tei 15
B cTnl SRS QTed 5T HT HLEL, 22 L4

B (P >0.05), 3 457/ L4 mEJCa) EEES
WBITHI RIBIT IS 48 ~60h O SRR L, Z R B TS
BN (P>0.05,%2),

F2 3AZIIEVNEEBEBSETAFEOREEIRILE [+ £5,M(Q1,03) ]

il . NT - proBNP( ng/L) ¢Tnl (ng/ml) Tei 45 %X
IR YT T BT R IR HT WRIT IR TRITHT WBIT IR
NCPAP #] 52 1634.5 £453.4 2256.8 +616.7°  0.02(0.01,0.04) 0.03(0.02,0.05)  0.33+0.11 0.37 +0. 14
BiPAP 41 58 1598.9 £478.6 2356.8 +645.6*  0.02(0.01,0.05) 0.03(0.02,0.06)  0.35+0.13 0.38+0.13
HHHFCN 21 54 1609.3 +463. 1 2189.6 +623.3°  0.02(0.01,0.04) 0.03(0.02,0.06)  0.35=0.10 0.37 +0.12
F/H 0.198 0.152 2.268 1.126 0.258 0.389
P 0.754 0.703 0.362 0.620 0.517 0.426

SRMAIFAT L, * P <0.05
it it
RDS FE & A FH = L, G BN, kA R

o JOBIIE Rl AT A S RDS B LA S )
B, 35 4 M 2% 1 4% 24 IR AR 7 AT AR AR AL X AL
.97 .
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MESMHER BFERIAEMEEARMNEE
R0 HET NCPAP 23697 57 JL RDS &% F 89 6
B IE 3 AR X, W 5T IE 52, BiPAP I HHHFNC 1E
T RE AR 7R IR YT ™ )L RDS Oy B AL
45 NCPAP 5 HLAE#47 ) 2019 Ji# 4= JL RDS ) By
I WO R 45 B i — 2P 5 1 JC B8 <FE RDS R
JLRIER AT P 2 Ak BAT RpE

JG A T R 38 < A 456 o %) < T A il 7 AR
BN g Bt 2 B AT e B R N R T o T R I 0 T
BB B X IO 3 AR e il 8 005 L & RDS
P AR B RS ) AT I PR 8 T 2 g R il 3 <
S, AR F I8 A 1F 38 A RDS L LM i sh
2080 D) B 52 0 N 22 D

E@%V\]Hi((pro — brain natriuretic peptide , BNP) FHE
JE FR 25 LA A BB 436 ) 22 R0 0 b 22 3 %
HB S 0= FBY 5Kk 0 E S 0 f &g 6t
WFFEUE ], NT - proBNP EA BNP 3 & J 70 2 )5 1)
N - R v B B, 6 943 BT M 7 I 2% b B AT 8 A Y
e Mk, F O R ARG I 0 T Rk A2 4R, NT -
proBNP Fhmi b BNP 5T I 2% ) I il 5 vk i 5.0 LA 05
RREZYAM S, FHI, NT - proBNP 15 B .0 T fE
PRS2 Wi bR 35, B R R 0 BURAT M B L0 T
RER A B T B L

Rocha %7 % 21 B i #% 25 ~ 33 JA A RDS 7=
JUAFSE & B0, RDS HULIMSE NT - proBNP 7K 5 fiff 1fiL
T Bl S U W T R R DDA G, AR SE A AR
7,3 H AN IE R R RDS B JLIG YT 48 ~ 60h J5 IfiL
NT - proBNP 7K ~F- W i & TG 97 A, #2753 Fh Al
1E R A6 RDS ™= LD Y Be AT — s, G
B T R 38 SR 3G 0 A E R By 1k v 25 B 1Y TR
B, AT RE 23 386 0 1t O PR BE ), S B O TS . S
AN ) 4 T A P 1 5 SR AT B R T B K
Wi A ) 45 B4 SN T i RS- 35 AT T X s
K Z B 0] S5 NT - proBNP JF &, RDS B2 LI i
BN FARRRE DI REMINT B 22 W REE A S Z H
B 1E FE 3 A 5% M, R 2 25 M NT — proBNP 7K -,
WhEER 45 T R AP AT

& 58 = L DI RE R A F2 SR i O HE
FEHE R M AR E/A W LLAE bR, T
R Lo F e, LW 4 D Re 5 &7 1K D BE 2 1R AH B3
mi , L AR PR B LD T RE A R 2 AR
Tei 50 SUFRC WLRK B 48 55, & —Fh JC 810 42 0 LB
TR 45 BT IR DI RE (Y )7 15 . Tei $8 B Z .0 F W 3h |
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JE 7 67 Fi 386 R A PR 3R R ) () B D 2D 0 R 5 R R
AN Al N R S W i = I =R G
SRHT BRIIE S, B LAE A O E Tei 18503
WEETRAIL R BIILAEA O E AR B E 1K
T2 AL, BOA YT B R i 8 B = LG Dy gE R 2
AL IRER R

Aquilano %52 X 18 5 Mg A1 H 2B R 5L 4T B
9%, B L4 % NCPAP $/NA IS 5% 4 BiPAP 697
L, 75 5 40 5m SR X 23 ) 1 47 88 750 h B R 4
E LI NCPAP 5 BiPAP fEA D EfHE & A0%F
HE 3 F R RO SO IS AR LA, 25 4
Th2 3 S, B k545 19 I3 B 1 F R AE AL, Beker
200 34 BRI N 28 ~ 34 FA Y 2L, Bl AL 4 B
457 4.6 Fl 8emH,0 & J1 B9 NCPAP 2 £pi6 97, B4
JEJIHFEE 15min, B IR U2 J5 15min I 50 HF ) &
ZeMtish ki i B S, S5 R BN, 3 MENKFET, B
WRIRPR LR ZE R RGITFRE , ARSI R R,
RDS f.7= JLZ: 3 Fp oA 1E R IR YT 48 ~60h J5 Tei
TEBOKE O W AR 4k, 76 3 Bl G A 1E 8 R 22 ) kb
B, ESUESREITFEEX (P>0.05),

Tnl J& 5 WL LB i 53 15 04 s SRR A S 9,
400 JUU PR St i S5 ST & A A 1 R R BE R T R A
(IR S D M T A A = £ R = VI R TN 13
A ELAE AL Distefan 4572 K2 T 30 fi] RDS
FEILWE I 34 62h J5 I ILTE oTnl KV WF 58 &8,
J# RDS F.77 LAY ML o Tnl /K - 58 35 & T i JE 52 )L
(0.037mg/ml vs 0. 0lmg/ml; P < 0.05) ; & RDS i
JLI eTnl ¥ & & F & RDS & JL (0. 26mg/ml vs
0.037mg/ml; P <0.05), £5 3% F M, RDS & JL il 7%
Tl 7K FF i 1 S5t B2 AL AR 38 <36 97 o 72 o 3l ik 4
B 2P0 HE R 5 R O WU 0 51 ) g B A
ARBEFE AR B, RDS 7= L4 3 R JC A IE i AR
SPIE I eTnl K F 836 7 6 1 6 W % 2 (P >
0.05) , X PR HEFRAE 3 Fh IO I Kl <z ] A, 22
SRIEGEIE X, XA RE R A AW 58 ik 1 19 RDS
W= L E B8, ORI IE 8 SR YT 48 ~ 60h Ji A 5]
A L™ B, 0T B2 Tl 7K P 1E R0 JIE 48 45
J& NT — proBNP /8%,

25 LTk, RDS KLy LK B [H] /) S A1 1F kil
AT UM NT - proBNP 7K -3 &, %F RDS 7= JLAY
DIEER — & (HRRECONES A, 3 Fidt
B T P 8 SO0 B L BE S B 09 52 ) 35 A ] 22 S
A 5 LR ER A IR RDS 7= )L & J6 A1 1F e 38 S
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