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[(WZE] BW ZHOTRIARA—SHMA (NO) AXGER 7 IRE R 35 (HRF ) MYTR0m& ek,
FiE B 2012~2013 FFBUR AR < 34 JE & HRE 19 60 (157 JLEEHLA4 NO LR IRAE (n=30) . 2 L34
G BRAE R (nCPAP ) BHLBOE SIAYY . RN NO 41 A NOYAYT o HoAE 2 I/ . I R M 4830k
ZEE NO ATEIBITE 12 h S BGER R IRA I . (P<0.05) , M5 (= 24h) BEWGRYTIF IR B840 2 8 AR
BESIGIFE L (P>0.05) o 2 5B AR ] &Y T IR 0 22 R g0 F 0 L (P>0.05) o 2 A3
ik E AR (BPD) . BikSEH (PDA) . WL/ NAEs A% (NEC) . 5= LA (ROP) K<
Wk AEFRZEFH TG L (P>0.05) o HNO A=A (IVH ) & AR AR XA (435 7%
vs 17%, 3% vs 13%; P<0.05) . 5% FHIRA NO BBGE 7 LAGIRAE, BRIRF = JLRAER, (HRGRRREIL
BPD &A= 3R A UEE S8 nCPAP 4l Bl <s i) S SRT AL WA NO IR AT XS HRE 77 LA I A VEH
HAIG I PRI R AE R o [ FELRILRIZE, 2014, 16 (8) : 805-809 ]

[&ER ] %A IVEMPIEE,; LREMEE AR 5L

Efficacy of inhaled nitric oxide in premature infants with hypoxic respiratory failure

WEI Qiu-Fen, PAN Xin-Nian, LI Yan, FENG Lin, YAO Li-Ping, LIU Gui-Liang, MENG Dan-Hua, XU Jing, GUO Xiao-
Fang, LIU Xian-Zhi. Department of Neonatology, Guangxi Maternal and Child Health Hospital, Nanning 530003, China
(Pan X-N, Email: pxnl16892003@163.com)

Abstract: Objective To investigate the safety and efficacy of low-concentration inhaled nitric oxide (NO) in the
treatment of hypoxic respiratory failure (HRF) among premature infants. Methods Sixty premature infants (gestational
age <34 weeks) with HRF were randomized into NO and control groups between 2012 and 2013, with 30 cases in
each group. Both groups received nasal continuous positive airway pressure (nCPAP) or mechanical ventilation. NO
inhalation was continued for at least 7 days or until weaning in the NO group. The general conditions, blood gas results,
complications, and clinical outcomes of the two groups were analyzed. Results ~The NO group showed significantly
more improvement in blood gas results than the control group after 12 hours of treatment (P<0.05). After that, the
change in oxygenation status over time showed no significant difference between the two groups (P>0.05). There were
no significant differences in total time of assisted ventilation and duration of oxygen therapy between the two groups
(P>0.05). The incidence of bronchopulmonary dysplasia (BPD), patent ductus arteriosus, necrotizing enterocolitis,
retinopathy of prematurity, and pneumothorax in infants showed no significant differences between the NO and control
groups (P>0.05), but the incidence of IVH and mortality were significantly lower in the NO group than in the control
group (7% vs 17%, P<0.05; 3% vs 13%, P<0.05). Conclusions NO inhalation may improve oxygenation status and
reduce the mortality in premature infants with HRF, but it cannot reduce the incidence of BPD and the total time of
mechanical ventilation or nCPAP and duration of oxygen therapy. NO therapy may have a brain-protective effect for
premature infants with HRF and does not increase clinical complications.

[Chin J Contemp Pediatr, 2014, 16(8): 805-809]
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A IACH B LEAE W H R T A A Y i Y
K, HHAERTR <1500 g (A R LY G
1/3~2/3 KA EM A B AR (bronchopulmonary
dysplasia, BPD ) , o BL 7= JUAIG S0k 0 10 o o

( hypoxic respiratory failure, HRF ) 5 [H] /LA <
FEBUMME MR AEME A R R R — 1 —
FALA A (inhaled nitric oxide, iNO ) B4 2 H I
IR H LRREE HRE RN SEI0 30 bk e w8 BIG 7 7
2 BHAETINO I YT RN TR = LE AR K ik
E R IR T T Z WG RIS, RS Y HGE iNO
FLHA OBk BRI A R i R TS I T (PS) RYT
PRI A LA AE (RDS) ATMGE R P4 14
B M HUGE SRR, AR TSR, (A EATE
X TR B2 INO RE A BRI 7™ )L BPD & /E
ROSER G RN 2, AT
X BE 60 F R L T ST, BB (R
JE iNO 7E i 7= )L HRF M BiiA BPD . PR AE
R TT TH T RO 2 4
1 #EREFE
1.1 AR KIHH
PEFE 2012 4F 1 F & 2013 4F 12 A AMFEFRBEHT
A JLESE W HYR B (NICU) B0, R/
TEEREAL > — AL R (NO 41) FXfHE4 ., 2
ZH LA 60 ], JIGHS 26~34 JF, SEIGHSY 29.9
KT 1082~2350 ¢ “F¥HAEART 1391 g, NO 41 30
i, Hrp 55 18 47, 2 12 471l P3G 29.5 £ 2.4 JA],
SR AE KT 1365 £320 ¢, M 22 4], H#IE 8
i, XFHEZH 30 4], L 3E 16 ], 214 fi]; P
JE 4 30.4 2.1 J, FXH AR 1418 £338 ¢,
JEr= 20 51, FE 10 6], 2 EJLERGRE . AR
e PR, A AR T T 25 R TS A
HEX (P>0.05) .

AdEdRfE: (1) R <34F; (2) HiI
<7d, FEHHUMGES . ZRFLLEFE S (nCPAP )
M/ 5% PS ¥R J7 2h J5 415 47 7E HRF [Fi0,>0.4,
Pa0,<50 mm Hg, Sp0,<85% ul # & A 5 %% (OI)
>10 [01=FiO, x MAP( ecmH,0 ) x 100/Pa0,( mm Hg )}
(3) Hit= 7 d HAIERIE <36 J&, HtEgm (Ik
WP B 455 ) T HLMGE <ok nCPAP Y)Y, il 48 h
WARRERUE s (4) BRANE 222 Tk O e

HORPET I BT AR AR R
fiia] P EE A A A R R TR S T ST
W, AR AR B A, I 5EH
iNO R LA B 2528 INO fdi N TRl & 45 .
1.2 {UERMAR

TRIT I NO SR B LI IS A B AR A R 2
HBF A, deE S (1000+£50) x—-10° ppm, NO,
W R <10 ppm. MR THRE SN, NO &L H
Jo ko A A APF LA RS E, e L
SaE R Y T DAL IURE, 28 FL k2% NO/NO, ¥
FER AL ( NOxBOX Plus, % [E Bedfont B}22{ £
oywl AR ) B I VI AE H NO FTNO, R
MASIMO Radical-7TM W 748 W 0 25 Bz 0] s 2K 1 2T
AW,
1.3 &ITAHIE

NO #43AYr 5% - NO 4R (A5 7d ek
W HRF J5 ) WA NO, LUIJFEEM A NO HiG YT
A (0 8) o WIRWRE : NO 41z in &k
5 ppm [ NO/NO, Sk, A4 £ LXF NO 1697 1 J2
BV, 4EEE 7 d B BRI, NO
FEHIFE 2~10 ppmo AW S 2R IM LT B 1, FREk
W NO, (e s, B HRE < 3 ppm. XTHRALIA
Jrrge: XA IS A AR R 0 8, AT
WHIAIT, ARA NO. ATERT AR i oo 3
ol HR A 7 T LA LR . BE LTI RE | Sk B |
ODIEEEE, g Ak S JLPRwL. BAL. i
PS B HAh 3G 7 S8 00 5 A L2 7w R, PRI ALER
nCPAP S5 I R B AR 2%, 4E4F SPO, Fae

T 88%~93% ., BFFTL S ILAET- B BE
1.4 IGRETREW &

0ok L —AE 0L, AR R,
PRI, Apgar P4y, FERTIRE M. A5 PS A
LR X A A 45 R A 0 sk <o IRITHT

(045) FIAYF)E Lh, 12h, 24h, 48k, 72h il
IO, TE R HLEL nCPAP 280, L HLIY
() FI AT I T] . 30 SR R IR0 S 5, G453
ik 5 % K M) ( patent ductus arteriosus, PDA ) | Jiik
= N W Il (intraventricular hemorrhage, IVH ) .
Jifi . AL SR B /N A5 W % (necrotizing
enterocolitis, NEC ) . F 7= JLIL M AEHE ( retinopathy
of prematurity, ROP) . BPD. JRALRER ., BPD
WTARIE B A BE M (SRR A L) 56 4 i,
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RIATART S ( >21% ) #Bad 28 d (5 2E JLEN2 I
4 BPD, WJigiy <32 J&, M4 ENGE 36 JH
BeRT i ae B BT B (1) BB RAE
(2) HE: Fi0,<30%; (3) EJE: FiO, = 30%
BT HLMGE S WG = 32 8, MRS 56 d 5
HBERT T AU LA T LA AR L . A
1.5 SitESR

KHH SPSS 19.0 Geitsrfrfd, s seRtLiyy
B + brifE2 (xs) Fom, gl HESR HPM AL
FEATIRUL) ¢ K, TRIALAS ) s 18] p A AR 11
LR FH T 225307, IRIT RIS 25 T8hn PR LR
BeXT ¢ k. THECRORI LR (%) FRoR, PIdL] 3
HIHLESR ] o K . P<0.05 225 GeitariE L,

2 R
21 WHEBIL—RIGKRERILE

NO ZH AT BRLH 2 4 8 L7E Apgar PE43 . F=HI
NI . ARSI PSR 30 g A8 o i 45y T 25
ST E L (P>0.05) , W#E1,

MARILMS S0 O tbik
NO 4 ATt B4l 8 LI <o A A OL B AEIR YT
I (0Oh) BIAIF)E 1 h LB E R LG #E X
(P>0.05) o NO 4 KX B2l | 3R 48 45 43 B 76 3R
J7 i 12h, 24 h JF B8R 2 3% (P<0.05) , H NO 4
TEIRITJE 12h < AE & (Fi0,, PaCO,, Pa0,,
Sa0,, O1) P Xt R4 % (P<0.05) , L5
(=24h) BIRITA I ML 2 HA A REER
TGt E X (P>0.05) , W32, NO 45X
ZHALARAE Bk nCPAP 4 Bl AR BT (98 £ 18 d
vs 112+ 15d; P>0.05) JEJFIHE] (198 +23 d vs
223 +£19d; P>0.0) ZRIgi+E L.
2.3 WMABIILHEZERFEFLE

NO 241 K xf FRAl 454 5 B 5 = )L & A BPD, 2
2 BPD KA F R IGITFE L (17% vs 19%;
P>0.05) ; NO ZBIERALT XA (3% vs 13%,
P<0.05) ;5 NO 41 IVH & 4= FAK T X AL (7% vs
17%, P<0.05) ; 2 21 PDA. NEC. ROP. < J#j.
ity H 1 AR 25 S R GE TR L (P>0.05 ), WL 3.

2.2

F1 WAHABIL—RIGREREER
Apgar P43 (43) M. VT
" - FEHTR SR R PS o
2H 51 i xX+s 2T 220
/H 51 ki ( ) (%) [1(%%)] FiOLREAE
1 min 5 min [1n(%)]
X REZH 30 7.6+2.1 85+13 4(13) 23(77) 4(13)
NO 4 30 75+23 84+1.5 3(10) 24(80) 5(17)

107) 1 0.678 0.681 (32.62) (15.56) (28.34)
P& >0.05 >0.05 >0.05 >0.05 >0.05
*2 WAHABILAEMNESODSSHEILEE  (xxs1=30)

TP IE] (h)
M5 2051 F{H PH
0 1 12 24 48 72

Fi0, Xt B 91+9 8114 68+ 12 56174 47+20%"  42+20°"" 348 <0.05
(%) NO 4 91+ 10 81+12 61 + 14> 52 + 16 44 +21°% 41 17" 538  <0.05
" Xt HE 2 725007 730+0.07 733+0.08  7.37+0.06™ 7.39+0.08“" 7.40+0.10"" 522 <0.05
. NO 4 724008  731+0.06 7.35+0.09° 7.38+0.10% 7.41+0.09°" 7.39+0.09°* 8.18 <0.05
Pa0, X HRZH 4413 51+11 59+ 10 70 £ 19 75 22 8426 642  <0.05
(mmHg) NO 4 42+ 10 53+ 10 69 + 10™ 76 + 18" 79 £21°% 83+£24" 593  <0.05
PaCO, Xof HE 2 60 = 16 55+ 13 4412 39 + 14° 39+£10°"  37+11°" 396 <0.05
(mmHg) NO 4 63+13 52+ 14 37 + 9" 36 + 10 37 £ 11°% 39 + 8% 7.56  <0.05
Sa0, Xof B 66 +21 75+ 19 8115 91 + 14* 93+£17°%  94+10"" 933 <0.05
(%) NO H 65+ 17 78 £23 93+ 11 95+ 13 93 + 15" 93+ 13" 6.0l <0.05
or Xt HE 2 23.1+10.1 17.5+6.7 128+5.8 6.5+34" 44+22°"  35+£19"" 733 <0.05

NO 4 245+97 16.8 +5.5 6.1+3.6™"  53+29"" 46+28" 32221 542 <0.05

e a /RS [RINHA] S BALL FE8E, P<0.05; b s Sla] i) SR HLAE, P<0.01; ¢ Zn S1AIFRTELES, P<0.05; d/R5iA97 ) 1 h Heas,
P<0.05; e R SIAITIE 12 h A, P<0.05; faR5IA¥F/5 24 h LL#, P<0.05,
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®3 WABIHARERFERBLE [ (%), n=30]

IRRAERAEE SR NO 4 VeI P Y
BT 4(13) 1(3) 6.63 <0.05
BPD 4 5(19) 5(17) 0.48 >0.05
IVH 5(17) 2(7) 5.24 <0.05
PDA 3(10) 2(7) 0.39 >0.05
NEC 0(0) 1(3) 0.66 >0.05
ROP 2(7) 1(3) 1.12 >0.05
S 13) 0(0) 0.78 >0.05
it 1. 1(3) 0(0) 1.32 >0.05

T AZEWREAAETE R 28 d LU L, PDA (SIlk SR
P . IVH ( flZ AL ) - NEC (SRPEMNZEEI% % ) . ROP (L
FEILIRIERT ) . BPD (A IME T AR ) .

3 it

iNO & 20 22 90 4FEAR T A i) — ik #e:4™
SR A AR AR, INO AT LA i 0 Ak . il
AR N S S AR B R T, DL S A P R A
K (VEGF ) AHEAEM )7 X BPD 1y &4
KIErEE—ERm Y, W kB I A NO fig
RMGERA ", KRR B A NO 2 RN i
AL ARAEIE T AR IER R B A L sk
HAEIET- ", HRF 2S804 L, TLHER
FEILHLMGE S ) E B R A P, Z IR IR
B, iNO AJ B 2 0% B HRF A9 2 A LA b =
LSS "N, IR RSN A A (ECMO ) ff
FARBEAICRIER ", (A4 5 INO X7 JL HRF 1)
IR e S E i, FRARI, KA
HRF 157 )L, FEsls RN TSR ZER T,
PITEYE NO A iz 2ma] ), mA NO J5, i
W NO YR R NO R =2t 2 g 1,
NO FEFRECA ML W LA0 M I Fie 2305 34 1 e i
MRS B U A S B, AT R R T K S
[t e 31 [ 4 R =5 W
T, R R A AR . AT 2 L
M5 B O TEIRYT HT BIRYT A 1 h 22 5% L5t
AR, EIRITIR 12 h NO 4 ERFsbrrihmiees
T % B N AEVAYT IS 24 h A ks, 753897 )5 12h
NO 4Ll B A0 a4 2%, nTRES WA NO J5
RSN BRI OE, A NO J5 Bl i) NO ¥
FEFE, BEREPEET SR M AT, AT R R -
M, 1697 24 h )5 2 HESIREE S TE
SR, 2 4RYF 72 h SR IAE S R S, $R INO

WA BB A A, (RRCH MRS B <R T e K
WIS, RN ROP &4, HAok, 2 4l
BRI S B nCPAP i Bl A0S ) B S0 st [ I A
2250, R A NO JEASTESR L AL E P s a]

Bl & 7= BUE R B R S i AE R R L 3R
WA, R LAE R AW L &, BPD 1
RARRZ M, IE SN NICU ST a2z
—, KT BPD B REMMIEZEFRK, nlaES54
WA GG . B AERTE . BPD 2 Wibrife
KATHIAIT RIS A 0. BRIMET X 2003 4E 4 i
S TE 24~31 JEI 4908 £ 5= LAY 4r, &3 BPD
BN 10.5%~21.5%"", BPD ™5 I 7= LI
R E, HHERIT R SAOR KA, &
Jr R 5, HAT BPD MG FBEALIR S 97 7
PRV . FIPR. U7 BRI PS I FH B4 il B
Yef, AR LA L B IR e $4 A7 6 N [0 B2 1 4
FUR R, JEIPRURMELIA A6, B s
iNO BETFFRAR L™ JL BPD &A% | LR LKA
7 et E N SCIIGE AN Z . RIFSE AR =L
HI IR 3G 1 29.9 JH, PRI AR 1391 ¢,
gE L BLNO 2 5% IR 4] BPD & A R 22 5 0411
RN, A NO AU FE AL T X ], RUHI
W AIRVR FE NO AN RERFAIK BPD 1Y &R, HIK
A NO H BRI RM . F I NO 7]
FEK It B (] R ) /N R AR, W RE RS I fe
S LA AR S i e KOS U ARG, NO 4
IVH %A RAC T X R4, 2 4 PDA. NEC, ROP,
AN I & AR 2E SRS R L, R
IR AR BE NO B BN AR I &4, HnT
REX] HRF 7= LA BRI EH o ABASHIETE WAL BT
[, FEARAD, ARELUSHIMEEA R, M NO
W AL ) Laze S 10 ) 2

CERFTIR, R A NO 87 RE % 1 ol 5
B HRF = LA E A RS WITE I R By,
HIIRHR BE A NO Y397 I AT BEAIR BPD &A%,
(BA BRI AL RS, NO VAT %A BN R I
RAE, JERTREXT HRF HL7 LA I E . K
WA NO 3RS = LA R | 24k R i i
JE AT T — 2 T

Eff: AMARLAREELLLRT LHFAR
BAN—BMNRG S L AETHEAATRR S Pl
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