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Recent research on inhaled nitric oxide in preterm infants with a gestational age
of <34 weeks
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Abstract: Nitric oxide is a messenger molecule for vasodilation of vascular smooth muscle cells, and inhaled nitric
oxide (iNO) can dilate pulmonary blood vessels and reduce pulmonary vascular resistance, thereby reducing pulmonary
artery pressure, but with no influence on systemic circulation pressure. Guidelines in China and overseas recommend the
use of iNO in full-term infants and late preterm infants, and it has been proved that it has a marked effect on persistent
pulmonary hypertension and hypoxic respiratory failure in such infants. However, recent studies have shown that there is
an increase in the off-label use of iNO in preterm infants with a gestational age of <34 weeks. This article reviews the
research progress on the efficacy, safety, timing, dose, and withdrawal mode of iNO and its combination with vasoactive
drugs in the treatment of preterm infants with a gestational age of <34 weeks in China and overseas, so as to provide a
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reference for clinical application.
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Dani % 11 421 GA<30 & . BW iNOAITJE 6 h WAk TFE>30% AR FRA RSN TERL
<1250 g™l KO,
Van Meurs 28 2% 420 5] GA<34 J& , iNOJAJY)5 30 minBE  H4H01>20 mmHg 411 10~20 mmHg ifl1<10 mmHg
BW 3 401~1500 g (4 il PaO,
B )L
Hascoet % 121 860 1l GA<32 A . iNO JA Y7 )5 1 h P74k Hn>0.22 aA0, 15 4K <0.22, BRSELABINE A
7L aA0, EZAIN25% AN TRk
Boly 4 12 107 ] GA $322~26 Ji] iNO VA Y7 J5 2 h ¥4l FiO, FFE>20% 5% 01 Ak AT RN TR
IR Fi0,5% 01 FR>20%
Rallis 4 1 55 ] GA<34 JAl /) B iNO A Y7 5 3h W IT TFE=20% Atk AT 2N TR
7L i Fio,
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o) &3
3.1 INOi&ITHIETHL

KT INO 71 GA<34 Jal 5Ly JLrp gy 3R 7 L,
HETS A5G —E 8. Schreiber 55 ™ 57 LB,
JUIEA G 12~24 h N2 INOJRYT 7 d, W LARRARAE:
P i 15 ) & A SRR AT R, I AT DL A &
DAL HS i A = L R R e A AR . ERA
AEIBATIESH, Van Meurs 28 ™ W52 K3, BW
<1500 g, H7E30min & 12 h N EELE 2 R A A5
(oxygenation index, OI) =10 RN, 45240
TR INOIRYT , ANFRIRIIE R B BPD 1Y & A
AR, HA PPHN £E4 kit b= L,
EA G 3 d IR INOIRYY , A ZCR I W T
A3 d M EIL ™ —RE9IA 17 T0iNO BF 5T 1Y)
Meta Z3PHr & B, A2 JE<7 d TR INO I6)T 7] A% BPD
KA, WA E>7 d A AS 8L BPD & 4T
B AR Ak 5 25 B, 058 iNO BRI AL

it [BW] AR [Pa0,] SilkiE DR [01] AEIEE [aA0,] SKk-Tf R &k s

A—3, HHEIMICINOIGIT GA<34 Ji 77 LI i
FEMERERTHL, H2, YacRRE B A WP SR 5 R
RAERF, HOI=10, NRFLZ4TiNO, XFH ™ LT
J& AT REAT ERGEEH .
3.2 INOHJBTFIFHI=Z

HAT, iINOTER LR g, Iy &
AU S K2, BARINO A —E 17
RNV R, HA MRS, AHR AN RSN
AR, AT B e/ 9 300 58 B PR YA YT AL
o i, KREEWFITINO AYE LA 7R /N
I, %2 5~10 ppm (parts per million) , &5
1 R 20 ppm, 43 B 5T iNO F 5 ) = Gk 40~
80 ppm ' 7E GA<34 JA L™= L, iNOFILRIR YT
Hg—R, R BT EMNS ppm FLG, JaRHE
FEJLXTINO 1 Sz g 3E— 25 R, s fl ol
20 ppm. WABFFEINR, AR INO J7RONERT,
LG LA B INO, LRSI S REAIK, T DL GER
BIRTTHREE A 20 ppm

F2 AEARXTINOHIETHIE

[iEhes WG S 5L WF5E 06 KR 4hie
Su g I 65 BW<1 500 g, GA<31 &Y INOIRITWILRIRIE RN S ppm, RIGHIL  iNOTTLAMGE RDSH = JLINAE S

Zheng A 1361
Garrido % 137

R

NI

11T iNOJE YT GA<34 J5 H7= )L
KIRCT, #5651 4571

30 fl GA<34 JElHZ HLARE <Y
B L

1435 iNO B 74 577 )L BPD A 3%
PERYRCT, 33 520 17 )L

WA RN AR R B, ik 20 ppm
Meta 23H7H, 40 A2 AN, iNOJAST
WG 53324 10 ppm A1 S ppm
iNO fre KA T-351H 4 20 ppm

Meta 7347, 2328 320, iNO HIR
I RIE 5. 10, 20 ppm

iNO B I7FI LR MR A 10 ppm 7] A%
BPD [ & 4= 3
iINO JCEE R 36 L L™ B Bl 4eUIR 25

BW 4 1000~1250 g #4577 JL Al LA
e INO, HE A 5~20 ppm

TE: [INOT A5 [GA] Jifly; [BW] HhAEMKHE; [RCT] BEHLMARIRYS; [BPD] SCUEMIAE AR ; [RDS] WPIGIAZEAE.
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3.3 INOEHMMEREHHMMEEER arterial oxygen saturation, Sp0,) T [#>5%, H W A

FEINOTRYT TCRIET, A il B ik s R RS A7 1E
ARV BINGERT, ] 2 R I A5 5 14 24
Y. HATPEHIARAEFROR R Z . fEIRTT R H
JLAG TR ) LME A PPHN Y, PEHBARAE Rk T4
A INOTRITREA S5 84, (6= RCTIE
Pz o R RN RGO T LS TS 2 R
FriERRE, HAE N R FL A sh Ik 45 7K A 4 1)
Lo b E R RIFITEOL T, —R25 W2 i
Ak, PUHLARBAE W LU F ik 4 () sk,
e S T T A 0.42 mg/kg VAT 3 h [AHYS T
0.14 mg/(kg-h) |, FfiJ5 B K 1.6 mg/kg £ 25 4 15 i
T, ERFEN 1~2 mgkg, 6h 17, ZIMEIER,
AL DR RRR, Z5IEHINO, RIS AThE
S BRI K™ EARSAUNE , K )R n] e
PPHN [ 7RI 72459, Smiifl i jt 50 ne/ke, HF4k
30~60 min, R/ LL0.33 pe/(kg min)4EFE, AR L
J v AT 38 2 0.66 pe/(kg min) ¥ 1 pe/(kg min), K 7]
A % PG Hb S B Al 7 Wi, A 4 B MG
JEMEOLT , AU s i . Y B
G B PR I R EL O IETRE A IS 0T, I A s
WRIRYT, ANRJEERYE BIRER . AH B RRER.
Z UL T R . 22 EL el it A R 2R 55 i A s M 24
Yk AERE 2 S, AR R AE 50 mmHg DA |,
TEAT ) BH L B9 (R L 5% 80 k-5 A8 KT (8 A 1) A2 4
Ui, DTN A2 0028 i o o, e 4 B T RN
AT T K BTG R A T 4 8 O i AE
NO il i 425 &5 5K A P Bt i), HAE R ML T B
JE M ANEYENO WP (A0NO S ), a1 3k
TR 5 R A A 1 N TR NO 1974, B0FE iNO
s i O AR PE M BAE AT LA X A S Wk R
% [NO $ &5 i 28 e i %07 A1 B2 (percutaneous

KA UE (fraction of inspiration O,, FiOz) =5 |
0.15 e ZE 5 1y ok 1fi %043 >60 mmHg ] o 1fil % 7%
PEZGWIE A N B RS2 AR . 90 AR R K HATT
AW —WE AR PPHN () RG LR KRB, I
A3RIRYT PPHN AR, R A 3H 3R 7 i il
JFhRE, JREEHADA R RB 0 &g 2 A
W R, WAHT IR R R AT A, TEdE
PPHN J7 T AT REATRCR 7 TER LA TS 25
WF, R R LA T KB AL 2K
fir SOERERRAS , A A BN OON A B
HATA DG 15 259 5 iNO At FH Y 4 KA
JETE R H UM R ™ L, 18 GA<34 Ji 5™ L

A RGBS AE R D, AR . et
FH B35 A R e — 2 5%
3.4 iINO®YH#IE

Je Bl iNO S 1 3 7 IR FR v A E IR R —
g LR 3, A INO FFER AT RN, T
W EETE 2210 ppm J5 2 h HOFTIPAL, 02 TR0,
MJINO 4 hfZ= (EMA . BF5ERIT, INO =10 ppm
PSS RARES T e s th IR R S BRI R, W5 IR
TRIT Ph2xlm RIS EAE B A7, 72 INO BT i I
WRPEZWT T2 1 ppm BOEAR, JR7ERE L R rpid
MR E FIO,, HAESE ST AR & Fi0, 5 H ik
PUHIRAR, AT BRI S I I A S R B G 0
FIRT, T iINO7E GA<34 JA 7= )L RS L
—OETEIMIRESGE AR OC T, MRIEOIE .. Spo,. 7
G SpO, 257 . Bkl A & 5 (arterial
alveolar ratio in oxygen, aAQ,) FIFiO, %548 b5 )3 sl
BRI, (H AR MRS S A 1S, A
FRE— 2 RIS IR AR, AR R s TR

®3 AEARXTINOKEE

WHIEE WFTEXS 5 s il JiA Bl 13 IR s
Shiraishi % "1 2364 GA<34 FRETFZIL Bk SRS Sp0, 2 F KRB Sp0, B JE Fio, A 1.0 F& % 0.4~0.6, #XJ5 iNO

5% 100% b

Van Meurs 25 2 420 ffi] GA<34 J& . BW K

401~1 500 g (1572 L 24 Pa0,>50 mmHg, Sp0,>90%Hf
Hascoet 45 12! 860 1 GA<32 JE 17 L iNO 2 h Ji72A0,>0.22
Su % P 656 BW<1 500 g, GA<31JH]

5L

TEINO HeJE 2 10 ppmIGYT 10~14 hJ,

TEINOVRIE N Sppm /G 6 h Y, #
OIREAIE>25%, % Fi0,FA%>0.10, H.

e M 10 ppm FEZE 5 ppm, FEZJE 12h
P H S ppm B2 0

A 01<5, NI%E4~8 h AR 1 INO MR BE
iINO Y& BZ A AR AN R = 10.0, 5.0,
4.0, 3.0, 2.0, 1.0, 0.5. 0ppm

iNO M FERE 2 h %A 2 ppm, FELEHRE
PL e B 5 ppm FF IR INO, % 6 h BEAIK
1 ppm H EHE

Pa0,>50 mmHg. pH>7.25 M

TE: [iNO] WA—%ML%: [GA] Jatk; [BW] 4K [Fio,] WASREWRE; [PaO,] FhlkissrE; [01] &5H%: [Spo,]

LR MR ;s [aAO,] ShK-Mifl s &t L.
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4 INOHIREM M RBER: AR FERALF BT R,

NO 548 4 & L — A LA (nitrogen
dioxide, NO,) , NO, X =8 Flfili 41 23 0] 7= A= il 3
MM FEARAE R . NO ik -5 4 AL B 25+ K
TRt A AL R £, Hm] LU0 3R 1 7% v 4 o
HIDIfE . iNO IR AT DL ik PR R 1 WG4 i % 52
TN RANY TR 3 SN A R | (1R Ay
0 A AR AU, O AT RS R I AN I A B K o
AR NO 8 AT 55 109 A9 40 i 218 V25 B T8 i
ERIMEZLAEFH  (methemoglobin, MetHb) , M T 52 1R 44,
Ehﬂ‘]iéiﬁﬁ, 77 K £ B I E AE S R LR

o SR S 2 B A R TE NO ik i a%
ﬂ%ﬁ%@%m 1E Fi0, 57 0.6, NOVEJE 40 ppm
Bf, NO,MEEAN I 1.0 ppm, SCFEN FHINOVGIT
Fisk 1 X6 I W2 AL A T P A NOL MR B L i /)N B i
MetHb ¥ B A7 WE I, >4 1 %  MetHb % 1 M 2o
5%F, NO T B L 0 iNO X fh e
KB RFZm A, 0 B B L BN

KA, BILFEH ) NO, I ] 7 AR N -5 7K R
AERUAE IR, KPR 5 N DLl i . AR,
iINO Y28 X0 28 RS2 S48 M I 2 2 780 5 R A O
Joa R A0 U B DI RERERS R A A G I W 3 Ik
FERTEOL T, Sk NO T RE S N s i AK i,
HOAR AL, A TR Wik, XTFH™
JLiNO 2 4 H ﬁuﬂ}ﬁﬁ:—%i)‘( T i — A
FEAUESE, e R A5 FH iNO B iy ™ % 42 1 o E M
FlHE, U R RO i & A, B NO A
PRAEUAR , AT A 2R3 B AR, LA
A B LAITEE 55 N 5152 B35 o

5 ING

[ N A6 T INO FE GA<34 JH = )L i AH ¢
I AL TR B, BAMEE R, iINOAJER
GA<34 J& 577 )4 J PPHN 8% HRF (19— Retis
SR, (FORIEREINO R FLE A, R ILA I
A AR R A K DAL, INOTRYT ISR 2
HAER, BW>1000 g5 JLiINOIGYT AT RET A AL
KT INO R HETL . SRl s o7 =05 i s T
PEGY A S 8, A S —r IR,
I, iINOTE GA<34 il By JLiay 7 A R e 4
PERA R T — 21T

(1

(2]

[3]

(4]

(3]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

- 986 -

(& % x W]

Yu B, Ichinose F, Bloch DB, et al. Inhaled nitric oxide[J]. Br J
Pharmacol, 2019, 176(2): 246-255. PMID: 30288739. PMCID:
PMC6295404. DOI: 10.1111/bph.14512.

Singh Y, Lakshminrusimha S. Pathophysiology and management
of persistent pulmonary hypertension of the newborn[J]. Clin
Perinatol, 2021, 48(3): 595-618. PMID: 34353582. PMCID:
PMC8351908. DOL: 10.1016/j.c1p.2021.05.009.

Suzuki S, Togari H, Potenziano JL, et al. Efficacy of inhaled
nitric oxide in neonates with hypoxic respiratory failure and
pulmonary hypertension: the Japanese experience[J]. J Perinat
Med, 2018, 46(6): 657-663. PMID: 28926340.

DOI: 10.1515/jpm-2017-0040.

Barrington KJ, Finer N, Pennaforte T, et al. Nitric oxide for
respiratory failure in infants born at or near term[J]. Cochrane
Database Syst Rev, 2017, 1(1): CD000399. PMID: 28056166.
PMCID: PMC6464941.

DOI: 10.1002/14651858.CD000399.pub3.

American Academy of Pediatrics. Committee on Fetus and
Newborn. Use of inhaled nitric oxide[J]. Pediatrics, 2000, 106(2
Pt 1): 344-345. PMID: 10920164.

XA, FZRT5, BT, 55 . WA — UL AU ™ ) LB i 1
WFFEEERED]. /N LR, 2021, 28(11): 998-1001.

DOI: 10.3760/cma.j.issn.1673-4912.2021.11.013.

Cole FS, Alleyne C, Barks JD, et al. NIH Consensus
Development Conference statement: inhaled nitric-oxide therapy
for premature infants[J]. Pediatrics, 2011, 127(2): 363-369.
PMID: 21220405. DOI: 10.1542/peds.2010-3507.

Kumar P, Committee on Fetus and Newborn, American
Academy of Pediatrics. Use of inhaled nitric oxide in preterm
infants[J]. Pediatrics, 2014, 133(1): 164-170. PMID: 24379225.
DOI: 10.1542/peds.2013-3444.

Vieira F, Makoni M, Szyld E, et al. The controversy persists: is
there a qualification criterion to utilize inhaled nitric oxide in pre-
term newborns? [J]. Front Pediatr, 2021, 9: 631765. PMID:
33869113. PMCID: PMC8044816.

DOI: 10.3389/fped.2021.631765.

Udland CJ, Carey WA, Weaver AL, et al. Birth size and
gestational age specific outcomes of inhaled nitric oxide therapy
in preterm neonates with clinically diagnosed pulmonary
hypertension[J]. Am J Perinatol, 2019, 36(14): 1471-1480.
PMID: 30674051. DOI: 10.1055/s-0039-1677799.

Subhedar NV, Jawad S, Oughham K, et al. Increase in the use of
inhaled nitric oxide in neonatal intensive care units in England: a
retrospective population study[J]. BMJ Paediatr Open, 2021,
5(1): €000897. PMID: 33705500. PMCID: PMC7903123.

DOI: 10.1136/bmjpo-2020-000897.
Peluso AM, Othman HF, Karnati S,

et al. Epidemiologic

evaluation of inhaled nitric oxide use among neonates with



5525 % 55 9 M
202349

P E SRR E

Chin J Contemp Pediatr

Vol.25 No.9
Sep. 2023

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

gestational age less than 35 weeks[J]. Pediatr Pulmonol, 2022,
57(2): 427-434. PMID: 34842352. DOI: 10.1002/ppul.25775.
Nakanishi H, Isayama T, Kokubo M, et al. Inhaled nitric oxide
therapy in the post-acute phase in extremely preterm infants: a
Japanese cohort study[J]. J Pediatr, 2023, 252: 61-67.e5. PMID:
36116533. DOI: 10.1016/j.jpeds.2022.07.057.

Oka S, Nishimura E, Ozawa J, et al. Therapeutic response of
iNO in preterm infants with hypoxemic respiratory failure[J].
Pediatr Int, 2023, 65(1): e15423. PMID: 36412230.

DOI: 10.1111/ped.15423.

X, SRAET I, 2 HE . WA —SFIRTT B A LR L3l ik
T JE A AIF 5 0 R 0], v /N L SRR 2 2019, 26(11): 858-
862. DOI: 10.3760/cma.j.issn.1673-4912.2019.11.011.

Hsiao HF, Yang MC, Lai MY, et al. The off-label use of inhaled
nitric oxide as a rescue therapy in neonates with refractory
hypoxemic respiratory failure: therapeutic response and risk
factors for mortality[J]. J Clin Med, 2019, 8(8): 1113. PMID:
31357613. PMCID: PMC6722605. DOI: 10.3390/jcm8081113.
Busé M, Graziano F, Lunetta F, et al. Inhaled nitric oxide as a
rescue therapy in a preterm neonate with severe pulmonary
hypertension: a case report[J]. Ital J Pediatr, 2018, 44(1): 55.
PMID: 29764471. PMCID: PMC5952598.

DOI: 10.1186/s13052-018-0494-9.

Shiraishi J, Kusuda S, Cho K, et al. Standardization of nitric
oxide inhalation in extremely preterm infants in Japan[J]. Pediatr
Int, 2019, 61(2): 152-157. PMID: 30523661.

DOL: 10.1111/ped.13746.

Dani C, Corsini I, Cangemi J, et al. Nitric oxide for the treatment of
preterm infants with severe RDS and pulmonary hypertension[J].
Pediatr Pulmonol, 2017, 52(11): 1461-1468. PMID: 29058384.
DOLI: 10.1002/ppul.23843.

Van Meurs KP, Wright LL, Ehrenkranz RA, et al. Inhaled nitric
oxide for premature infants with severe respiratory failure[J]. N
Engl J Med, 2005, 353(1): 13-22. PMID: 16000352.

DOLI: 10.1056/NEJMo0a043927.

Hascoet JM, Fresson J, Claris O, et al. The safety and efficacy of
nitric oxide therapy in premature infants[J]. J Pediatr, 2005,
146(3): 318-323. PMID: 15756211.

DOI: 10.1016/j.jpeds.2004.10.019.

Boly TJ, Dagle JM, Klein JM, et al. Response categorization and
outcomes in extremely premature infants born at 22-26 weeks
gestation that received
respiratory failure[J]. J Perinatol, 2023, 43(3): 324-331. PMID:
36509816. PMCID: PMC10173872.

DOI: 10.1038/s41372-022-01582-4.

Rallis D, Deierl A, Atreja G, et al. The efficacy of inhaled nitric

inhaled nitric oxide for hypoxic

oxide treatment in premature infants with acute pulmonary
hypertension[J]. Early Hum Dev, 2018, 127: 1-5. PMID:
30205295. DOL: 10.1016/j.earlhumdev.2018.09.004.

Barrington KJ, Finer N, Pennaforte T. Inhaled nitric oxide for
respiratory failure in preterm infants[J]. Cochrane Database Syst
Rev, 2017, 1(1): CDO000509. PMID: 28045472. PMCID:
PMC6464861. DOI: 10.1002/14651858.CD000509.pub5.

(23]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

+ 987 -

Chandrasekharan P, Lakshminrusimha S, Abman SH. When to
say no to inhaled nitric oxide in neonates? [J]. Semin Fetal
Neonatal Med, 2021, 26(2): 101200. PMID: 33509680.

DOI: 10.1016/j.siny.2021.101200.

Sherlock LG, Wright CJ, Kinsella JP, et al. Inhaled nitric oxide
use in neonates: balancing what is evidence-based and what is
physiologically sound[J]. Nitric Oxide, 2020, 95: 12-16. PMID:
31866361. PMCID: PMC7594166.
DOI: 10.1016/j.ni0x.2019.12.001.
Sakaria ~ RP,  Dhanireddy = R.  Pharmacotherapy in
bronchopulmonary dysplasia: what is the evidence? [J]. Front
Pediatr, 2022, 10: 820259. PMID: 35356441. PMCID:
PMC8959440. DOI: 10.3389/fped.2022.820259.

Muehlbacher T, Bassler D, Bryant MB. Evidence for the
management of bronchopulmonary dysplasia in very preterm
infants[J]. Children (Basel), 2021, 8(4): 298. PMID: 33924638.
PMCID: PMC8069828. DOI: 10.3390/children8040298.

Manja V, Guyatt G, Lakshminrusimha S, et al. Factors
influencing decision making in neonatology: inhaled nitric oxide
in preterm infants[J]. J Perinatol, 2019, 39(1): 86-94. PMID:
30353082. PMCID: PMC6298829.

DOI: 10.1038/s41372-018-0258-9.

Alvarado Socarras JL, Monsalve JC, Diaz Quijano FA. Inhaled
nitric oxide in preterm neonates with refractory hypoxemia
associated to oligohydramnios[J]. Curr Drug Discov Technol,
2018, 15(2): 156-160. PMID: 29046161.

DOI: 10.2174/1570163814666171017162730.

Mullaly R, McCallion N, El-Khuffash A. Inhaled nitric oxide in
preterm neonates with preterm prelabour rupture of membranes,
a systematic review[J]. Acta Paediatr, 2023, 112(3): 358-371.
PMID: 36377399. DOI: 10.1111/apa.16596.

Kinsella JP, Cutter GR, Walsh WF, et al. Early inhaled nitric
oxide therapy in premature newborns with respiratory failure[J].
N Engl J Med, 2006, 355(4): 354-364. PMID: 16870914.

DOI: 10.1056/NEJMo0a060442.

FFY, A, SR R <34 AT TSR R LR 4
RITFRI Meta 7047 [T]. FPAEHT A2 JLARHIREE, 2021, 36(4): 53-
58. DOI:10.3760/cma.j.issn.2096-2932.2021.04.012.

Schreiber MD, Gin-Mestan K, Marks JD, et al. Inhaled nitric oxide
in premature infants with the respiratory distress syndrome[J]. N
Engl J Med, 2003, 349(22): 2099-2107. PMID: 14645637.

DOLI: 10.1056/NEJMoa031154.

Su PH, Chen JY. Inhaled nitric oxide in the management of
preterm infants with severe respiratory failure[J]. J Perinatol,
2008, 28(2): 112-116. PMID: 17989696.

DOI: 10.1038/sj.jp.7211881.

Zheng Y, Wu Q, Han S. Inhaled nitric oxide in premature infants
for preventing bronchopulmonary dysplasia: a meta-analysis[J].
BMC Pediatr, 2023, 23(1): 139. PMID: 36991371. PMCID:
PMC10053486. DOI: 10.1186/512887-023-03923-4.

Garrido F, Gonzalez-Caballero JL, Lomax R, et al. The immediate
efficacy of inhaled nitric oxide treatment in preterm infants with

acute respiratory failure during neonatal transport[J]. Acta



5525 % 55 9 M
202349

o+ E 44 )UAH &

Chin J Contemp Pediatr

Vol.25 No.9
Sep. 2023

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Paediatr, 2020, 109(2): 309-313. PMID: 31373038.

DOI: 10.1111/apa.14958.

CHRESE, HOOW . WA —S ARG LS UEIT AT AR
Y Meta 43HT[J]. H [ B 25R}24, 2016, 6(3): 49-52.

DiBlasi RM, Myers TR, Hess DR. Evidence-based clinical
practice guideline: inhaled nitric oxide for neonates with acute
hypoxic respiratory failure[J]. Respir Care, 2010, 55(12): 1717-
1745. PMID: 21122181.

Mandell E, Kinsella JP, Abman SH. Persistent pulmonary
hypertension of the newborn[J]. Pediatr Pulmonol, 2021, 56(3):
661-669. PMID: 32930508. DOI: 10.1002/ppul.25073.

Pedersen J, Hedegaard ER, Simonsen U, et al. Current and future
treatments for persistent pulmonary hypertension in the newborn[J].
Basic Clin Pharmacol Toxicol, 2018, 123(4): 392-406. PMID:
29855164. DOI: 10.1111/bept.13051.

Dillard J, Pavlek LR, Korada S, et al. Worsened short-term
clinical outcomes in a cohort of patients with iNO-unresponsive
PPHN: a case for improving iNO responsiveness[J]. J Perinatol,
2022, 42(1): 37-44. PMID: 34654904. PMCID: PMC8518280.
DOI: 10.1038/s41372-021-01228-x.
Keszler M.
hypertension of the newborn[J]. Neoreviews, 2015, 16(12): ¢680-
€692. PMID: 26783388. PMCID: PMC4714607.

DOI: 10.1542/ne0.16-12-¢680.

Sharma V, Berkelhamer S, Lakshminrusimha S. Persistent

Lakshminrusimha S, Persistent  pulmonary

[45]

[46]

[47]

[48]

[49]

- 088 -

pulmonary hypertension of the newborn[J]. Matern Health
Neonatol Perinatol, 2015, 1: 14. PMID: 27057331. PMCID:
PMC4823682. DOI: 10.1186/s40748-015-0015-4.

JrBE, KL A LR L I Bl K TR AT T HE S D). AR
R AR (4R | 2019, 5(3): 268-273.

BN B, B, A R IAYT R LRSS T B s
AR S 2 A PR Meta 23 BT (7], #0124 AQLRLR AR, 2022,
24(3): 319-325. PMID: 35351265. PMCID: PMC8974651.

DOI: 10.7499/.issn.1008-8830.2109151.

Centorrino R, Shankar-Aguilera S, Foligno S, et al. Life-
threatening extreme methemoglobinemia during standard dose
nitric oxide therapy[J]. Neonatology, 2019, 116(3): 295-298.
PMID: 31454813. DOI: 10.1159/000501462.

i W 2B A LR I A 25 . — S AL AW AR TR
JUFSE W3 B N AR B (2019 /) [J]. R 7 PR T2
i, 2019, 7(4): 241-248.

DOI: 10.3969/j.issn.2095-5340.2019.04.001.

Chandrasekharan P, Lakshminrusimha S, Chowdhury D, et al.
Early hypoxic respiratory failure in extreme prematurity:
mortality and neurodevelopmental outcomes[J]. Pediatrics, 2020,
146(4): €20193318. PMID: 32943536. PMCID: PMC7546092.
DOI: 10.1542/peds.2019-3318.

(R k. E370)

(RRALITAT ©2023 HrE MR LRM &)



