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Abstract

Objective: This paper aims to compare and analyze the differences in the efficacy of inhaled nitric
oxide (iNO) treatment in persistent pulmonary hypertension of the newborn (PPHN) of different
gestational ages. Method: A retrospective analysis was conducted on the clinical data of 218 new-
borns treated with iNO in the neonatology department of Anhui Children’s Hospital from January
2017 to December 2023. The newborns were divided into premature and full-term infant groups
according to gestational age, and their general information, iNO treatment parameters and treat-
ment effects, changes in various indicators (arterial oxygen pressure Pa0z, carbon dioxide pressure
PaCOz, pH, mean airway pressure MAP, inhaled oxygen concentration FiO:) before and after treat-
ment, and final outcomes were compared between the two groups. Result: A total of 172 eligible
PPHN newborns were included, including 58 premature infants and 114 full-term infants. The
premature infant group had lower birth weight, higher probability of pulmonary surfactant use, and
higher oxygen concentration before and after treatment compared to full-term infants. The effec-
tive rate of iNO treatment for premature infants was 48%, while that for full-term infants was 57%.
The effective rate for full-term infants was higher, but there was no statistically significant differ-
ence between the two groups (P > 0.05). After 6 hours of iNO treatment, both groups showed signif-
icant improvement in PaOz and PaCOz compared to before treatment (P < 0.05), but the difference
between the two groups was not statistically significant (P > 0.05). The MAP improvement in the
full-term infant group was more significant than that in the premature infant group (P < 0.05). The
hospitalization time of full-term infants was shorter, and the days of using ventilators and oxygen
inhalation were shorter (P < 0.05). In terms of the final outcomes of the two groups, the survival
rate of full-term infants was 65%, which was higher than that of premature infants (50%), but the
difference between the two groups was not statistically significant (P > 0.05). Conclusion: iNO has
good therapeutic effects on PPHN newborns of different gestational ages, but the improvement of
oxygenation indicators and arterial blood gas in full-term infants is better than that in premature
infants.
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R P SRR 1]o PPHN IR PR 70 9 IR 5 4 R PE AN SR, JRU A PPHIN A2 45 K PAY i oL
P SR A, T A B AR TSR B R A, (H A RZT 10%~20%H) PPHN 5 1l /&
REARAER, 28K 2 B0 PPHN R G H 4608 T HARR R, e RIEMR. JRZEMALREIE. WA E
CREE. SCREMIR A AR iR EE[2]. AFFEE KA MR 2 PPHN FRFHEVERIL, 2 D5 9 fiti i 5
JIRIFFET i AR I 5 4 B A8 B 2 18] AN T R EUEAT PPHN (103874 )L HH DR SR PR P IR 38 35 3]

1999 £, F£ €[ fr i 24 dh B8 2R HEMER A NE — S R ANOY I TR T8 28 ) LI S s ik i 15 )

iINO E ik # VMM 95K 77, PO 2 - T IRR PPHN (03677 HAF ML 2 8L 25 & I S i i
BT AR AN B S RRIMUNE, (SRR S HAE G 2, MIMBEIR S H 95 — 5, W LRGSR &
FLE G, A5 B 7 Y SO P9 85 B (ORETSG MRt E TI LER 5K, PRI B LA a (4] 2R
M, HF B LI R B B e, DR B IFRE NSV IR B A RSE, ATRE S EINO 7 RUE - 7™
JLS R AU BEAFE R . AT BAE R G0 INO 12515 2 )L PPHN J6J7 T R0 7=

I &5 &I I RIS, R LS 2 T )LXT INO F S R J 2 R 3R, DU MR 6 T S F) il
SE AR -

2. WRE57HE
2.1. ARMR

AW TN GO BB HT 2017 48 1 H 2 2023 4 12 H &BoE L LBHGA RN iINO JA77 () PPHN
WA Lo BT A LI Bk = R 1298 T R HR[5], PPHN IRPRiZIibriE A -

© 0PI A M5 R S UIURE PR FE A AP AT 5

@ AMERBIBKEN KT T D5 RSBk @bk S8 D) A5 5% > 15~20 mmHg (1 mmHg =
0.133 kPa)S Il A LRI BE 22 > 10%;

@ OB BRI O B AL AR/ BB k-5 KT LA 1) 72 43 T = SR B S R FH /B B ik i i . >
30 mmHg (4.0 kPa) Bl ik~ £ > 20 mmHg (2.67 kPa).

AW FEANIRAE: 1) Fraishhkem KiZWrde: 2) WLEER%: 3) #3532 INO BT,

A FTHEBRbRAE: 1) SRR RO 2) &30 EREA/BOR AR 3) WPE R
vt

22. ARFE

1) —BURIEA . BARE . Gk, 2007, BERRZAIIPOREOLAE) . B Uil ARARFAE (i 1% 00
FARGEO GOl Apgar 1E7045). INO VIT SE(WILGIREE . RTINS IR) . SR B4 L HORIT R &
ARG AEBEREL AR AT AR

2) MEHRRR

XFEG 2 R LA INO Y87 AT LA AE A INO 7697 6 h J5 pH. MAP. PaO>. PaCO,. FiO, fH#% . IIfi
IRIT 2R AR R T 5 B LR B T UL AT FIE [5]: INO NG ASGE, Bhikif 4 4 -5 W A B Lo Al
(PaO,/FiO,) B FEME G N > 20 mmHg $&RE 3, K2 AT

3) itk

KHI SPSS 26.0 AP #AT AR 2T . FFEIES KT EEEILA(X +5)%R, ARBECRH 5%,
RIE A T EBURVH M (P25, P75)30R, A HLHECK H Mann-WhitneyU dEZ 50k . 1HEFRL LA 51
(%)) FoR, IR LLECSR I Fisher BVIMERE:. P <0.05 AZERA G558 L.
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3.1. —ARFERI LR

LGN 172 4 PPHN 2B )L, FHdH = )L4l 58 4, £ H LA 114 . Fr= )L AR E (R A 3o
1800 g, IQR 1200~2230 g), &# KT & A JLA 1%L 3020 g, IQR 2800~2180 g), Z=FHA mE ST ¥
X (P<0.001). fEfG)LIEGLITH, 57 ) LA MG 5L 50 thiol(68.4%) m T2 H JLAH(31.6%), & H LA+
K E A8 (83.3%) M ey F- 72 JLZH(16.7%),  WHZH 2 [R) 22 57 B Gi it 245 SU(P = 0.06) . i P 4EL7E 131
ST B RIE . Apgar W SR AN IELRARAE T, 4R R E ZERGE ). NP S
JL PPHN A9 RIAG 22 55, ARHIF 00 PR AL LI SR R B IEAT T 9y B r . &5 BoR, 7= )L4. PPHN
B DL RO I I 45 S AE(RDS), 3t 31 #1(53.4%), FRk S RIERTR 16 161(27.6%), 328 i
KB AR (BPD)AHK PPHN 8 f4(13.8%). & H JLALI LAIG ZEW N LR EME(MAS) e N H W, 3 49 4(43.0%),
HR 95 RAERGIT 24 51(21.1%), B~ W15 BAH3E PPHN 22 411(19.3%), g 19 491(16.7%). #52E5% K
25 A G 3 (P <0.001), HRaAFRGE PPHN LA 3 A IR AE R B35 22 5, WRERT INO
TRIT 1SR P AL R IR (5 2)

Table 1. Comparison of baseline characteristics between the two groups

= 1. MEREARERAIIIEE

Gl Gitk
L 2HIL Ge12)

5 34 (30.1%) 79 (69.9%)

4531 1.945 0.163
% 24 (40.7%) 35(59.3%)
Jigi7= 22 (28.2%) 56 (71.8%)

3677 2 1.943 0.163
= 36 (38.3%) 58 (61.7%)
X 51 (33.1% 103 (66.9%

[E12E=3 R ( ) ( ) 0.240 0.624
H 7 (38.9%) 11 (61.1%)
T 41 (32.3%) 86 (67.7%)

HAREL 0.449 0.503
H 17 (37.8%) 28 (62.2%)
T 42 (32.8%) 86 (67.2%)
EINES 5 (62.5%) 3(37.5%)
B PRI 8 (40.0%) 12 (60.0%)

BESE U YR IR FRCIR iR 2 fE R 1(16.7%) 5(83.3%) 6.181 0.403
JE AR 0 (0.0%) 2 (100.0%)
G 0 (0.0%) 2 (100.0%)
e LA 0 PR 2 (33.3%) 4 (66.7%)

HAERE (g) 1800 (1200, 2230) 3020 (2800, 3180) —10.070 0.000

1 %0 Apgar P4 7(3,9) 7.25(6.10, 9) -0.050 0.960

5 44 Apgar ¥4 6.5(5,9) 9 (7.1, 10) -0.246 0.806
5 ) L1E L JBF T 7 (36.8%) 12 (63.2%)
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FIKFH 5 (16.7%) 25 (83.3%)

et 13 (68.4%) 6 (31.6%)

& H KR 4 (19.0%) 17 (81.0%)
B 2EKS IRBEY R 1 (50.0%) 1 (50.0%)

e REEEIESO AR E R LR B (A B E R, 4L SR A Mann-Whitney U i 565 #5088 LA (E
srbFER, AEEERH 2%, P<0.05 NERHSITFE L.

Table 2. Comparison of underlying etiologies of PPHN between the two groups [n (%)]
7 2. FLERJL PPHN B[R & mEMIBLEE [0 (%)]

JiR 595 A B2 L4 n = 58) A JLAM=114)

WK 5 18 4575 iE(RDS) 31(51.3) 0 (0.0)
S RN 9% 16 (27.6) 19 (16.7)

XA RTR B A R(BPD) 8 (13.8) 0(0.0)
fRFEW N LR EAE(MAS) 0 (0.0) 49 (43.0)
S RN 0 (0.0) 24 (21.1)
BBl 7= i 2= A R 3(5.2) 22(19.3)
it 58 (100) 114 (100)

3.2.iNO JRTr & B R R iATr S HHIEL L

F7)L2H iNO WG N(16.81 £ 5.67) ppm, KT & A JLAL1I(19.58 + 4.65) ppm (P < 0.05), 1H
PZH 2 8] iNO A S [B] 5 05 s 7 i bR 22 S e G 2 (P > 0.05) (35 3).

TEHAIATT R T, 2 ) L2 A A F Al 2 10 % 1 42 5 (PS) ) b B &6 25 1 - 77 JLA(P < 0.05).
2L 32 B SRR 7 N QI UAOE S, (EE A LA 0 A L) B e T R LA =
0.011), TMHARZSE PS RS ¥ IS 239010 8L ) TE 24 2 1] 1) 22 R B Ge ik 24 3 LR 4).

Table 3. Comparison of iNO treatment parameters between the two groups

52 3. P4AIE] INO ;TS #xttl

[FNi4
t P
Bl AL
iNO s 7] (h) 83.09 + 72.74 94.14 + 75.04 -0.922 0.358
iNO i FH 24 ¥ 2 (ppm) 16.81 +5.67 19.58 +4.65 -3.419 0.001
iNO 1§ f 2. 71 & (ppm) 1493 (958, 2369.5) (1106, 2222.25) -1.865 0.064
Table 4. Comparison of other treatment parameters between the two groups
4. WAz EEMATES NI
LA e
e giit it »
R L EAIL (e/z)
HRAEH 18 (23.1%) 60 (76.9%)
B PS 7.235 0.007
{5 40 (42.6%) 54 (57.4%)
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A 41 (33.6%) 81 (66.4%)
1K 9 (33.3% 18 (66.7%
PS i I3k \A ( ) ( ) 0.017 0.999
2K 7 (35.0%) 13 (65.0%)
3IRMULLE 1(33.3%) 2 (66.7%)
el 3 (50.0% 3 (50.0%
NP ATL AR el ( ) ( ) 0.737 0.391
A 55(33.1%) 111 (66.9%)
i 32 (45.1% 39 (54.9%
B AR ATR f ” ¢ ) ( ) 6.507 0.011
=i 26 (26.3%) 73 (73.7%)
PS il IR 46IR & 0 (0, 94) 81(0,98.65)  —0.246 0.806
- M 0(0,97) 82.5 (0, 158)
PS 257 & —-0.301 0.763
i A A H 5(33.3%) 10 (66.7%) !
53 (33.8% 104 (66.2%
B 2590 N o ¢ ) ( ) 0.001 0.973
A 5(33.3%) 10 (66.7%)
fEF 1 AR 7(30.4%) 16 (69.6%)
{2 M B EHEZY 22 (29.7%) 52 (70.3%)
) {3 A EEEZY 10 (35.7%) 18 (64.3%)
A ) I A5 A2 25 Aok ) o 2% 5.336 0.501
A T 4R EESY 11 (45.8%) 13 (54.2%)
{5 MY 3(60.0%) 2 (40.0%)
fEH 6 FhmEEEZEY 0 (0.0%) 3 (100.0%)

Vi BRI o )RR, A EUBCR AT 2 ke, SeiHEON 2 E: AFFE IR A6 R SO Bl A (Y
EOFRIR, AR LEBERA] Mann-Whitney U K246, SEiHEN Z HGUER R 7 ) LAAK TR T 2 5 )LA). P <0.05
NERA G L.

3.3. FAEVALLE:

FERPIS SRR 71, 57 ) LAL A BRI F R (13,34 £ 16.555) K, /2 H JL414(6.86 +4.656) K,
F7 LA TC AR LS F R EON(6.60 £ 13.771)K, & HJLALII2.25 £ 2.929) K, F7= LA AT ) J 6
BIRFIRATLI R B B2 s T 2 A LA . WAEREO i, Fr=)L2H N(23.58 £29.558) K, BEK T2 H LA
fI(11.79+8.553) K (P<0.001). f#H iNO J&, A JLARIEREN 69.9%, T 572 )L 30.1%, HA
B LEEERP=0277). mALERIH, LA ILHAEFEEF HEN 71.8%, & T LN 28.2%, 1H
ERTE B (P =0.169). AN, iINO f# )51 FiO,« MAP. PaO, 8 b rE PiZH A 35 TC 8 3% 2= F (P>
0.05), 1HFER" LA H PaCO, BT 2 H JLAP = 0.013) (3 5).

Table 5. Comparison of outcomes between the two groups

5. FLHRVEEYARTLL

akaid it P
L EAIL /2
Peah 29 (28.2%) 74 (71.8%)
4R A 3 (42.9%) 4 (57.1%) 3.561 0.169
B 26 (41.9%) 36 (58.1%)
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A RIS R ECR) 13.34 £ 16.555 6.86 + 4.656 3.891 0.000
ToBIRFIEHLAE FH RE(CR) 6.60 £ 13.771 2.25+2.929 3.239 0.001
W A RHECR) 23.58 +£29.558 11.79+8.553  3.956 0.000
iNO ff HJ5 FiO» 100 (70, 100) 100 (62.5,100) —0.334 0.739
iNO {1 J§ MAP 13.09 +3.121 12.77+£3269  0.618 0.538
iNO f#1H J5 PaO2 70.07 + 17.441 79.81+£33.071 —1.624 0.107
iNO f# H{ 5 PaCO: 40.71 £8.166 4736+14.370 —2.533 0.013
7 INO JE 275 2% A 20 38.0%) 49(62.0%) 1.183 0.277
B 28 (30.1%) 65 (69.9%)

Ve EAS A RER AR + FAEERR, AR ECRA 36, 35 TR A T 5 VOR L B ¥ (DU 4 B ¥ %,
2117 F 4557 Mann-Whitney U #036; H¥00k: DUBIRL(E 4> HO)ZoR, 4L ELECR A Pearson 2 Ko . P<0.05 M7 5
-

3.4.iNO JBITRI 53877 6 h ISR B TEFRa (L

2eid iINO HI¥RYT Ja, PIALIT PaO B2 BT B & 003, M PIALAEIRYT e 1 FiO, BARRIA R B2 1E,
B HIEE#A T N . 2 LR MAP fEEIG YT 5 23 B IP = 0.023), 111 57 ) LA R R A R

=, B L&difiT e, PaCO BT R EFFRP = 0.01), ZHIJLNTCE#ZRGE 6).

Table 6. Changes in clinical parameters before and after 6 hours of iNO treatment in the two groups

6. FMLRER INO JATTRISIATT 6 h F & IUEREW

ELd ZH FH{E t P
NO f# FH 7T FiO2 91.00 + 10.724
2.018 0.063
NO 1§/ 6 h & FiO2 78.67 +27.482
NO 1 F iif MAP 13.20 £2.925
0.206 0.838
NO 1§/ 6 h j& MAP 13.11 +3.146
N NO i 7 Ph 7.72+0.185
Fr= ) 0.972 0.338
NO f#[] 6 h J& Ph 7.36 +0.108
NO {# FHi PaO2 4833 +17.581
~7.293 0.000
NO 1 6 h J5 PaO 70.07 + 17.441
NO { H Hf PaCO2 47.16 £ 11.625
2.717 0.010
NO {#H 6 h J5 PaCO» 40.71 £ 8.166
NO f# FH 71 FiO2 87.87 +20.299
) 1.554 0.131
NO 1§/ 6 h & FiO2 78.34 +30.514
NO 1 F iif MAP 13.44 £2.135
2.301 0.023
NO 1§/ 6 h j& MAP 12.77 +3.269
NO {# FI# Ph 7.27 +0.120
-1.301 0.197
RRL NO 1§/ 6 h J5 Ph 7.33 £0.439
NO 1§ F{ # PaO: 51.78 £21.689
-7.173 0.000
NO 1 6 h J& PaO 79.96 + 33.247
NO 1§ F{ Hif PaCO: 49.61 +12.791
1.271 0.207
NO {#/H 6 h J5 PaCO2 4736 +14.370
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4. g
4.1. B=)L5E28/)L PPHN HiRIESBEMESR

B2 UM I KB A% 7 3Mmbe, M- LA o4 A 8 S B0 R 04085 . S BOH AR S il i
B AR RE IR 58 IR L 08 A2 LI R B4, e H ) LI IS AR & Reat,  H PPHN £
SRR BRI WOUAE S RO NAH G, T 1 8 DR 2 S0fd FLb M U4, AN i L A BHL )
EF[6]-[8]0 BRNF =LA I AE A B 4 D REANTE 35, XF INO HIBBUBIETE /&y, AR B2 RV AT Ik 347 5k il
MR AEH LN LIRS, vTReSBUMME S By 5, KM i i 7 RS [(4] [9]. T HL 5
ILEANRGKE EAEE, INO AR =Y = Bk A& P ITERRAE VBT, mikIE INO 551K Mk
REMAES INO MICHIFIERIEN, FI 57 )LE 5 & I 38K & A R(BPD)SE i, itz
LUK AFAEARS, SR EE INO W] BN HE i 2H 23 4 i B A A S A, TR BE INO mI FE R 4% LY 7k AR
FARIIE S, 9 b %t 2L 2R AR 7R 10] [11]. B AR LA iNO Y697 PPHN B R LT 2 H L
BRI FE, DAFEDRIUEST R RIS FEACAS RSB RS

42. B )L5RRILFBRHESR

AHEFT, ) LAAT B Jo I8 SRR ISR N TR R 2 e H LI (R 4), 5T TR
U S SR RO D RE AR 5E 3%, V8 P LA ot sh e e )L, e EMAMWE R E 2%, P
LA 2 BN 8] (T A RE AR e i sl ik s 731210 53— O, R JUEE G IFEE 2 B E, F7)LE &
HSE MK E A R(BPD) I I0 S8 G AE(RDS) S5 Ml B, 1K Eeoips 2 s il A B 7, SEA Azl
ik I ARG R s[RI, B LAMA AR, S E B IhRER B A e, WS MREN ) s B 52
PEZE, WRETHR E R R I SCRHAYT, XS IE K PPHN 36T (][ 13]-[15].

4.3. EA iNO 8T R~=JLEEAJL PPHN MY RHWER

TEARWEFLSE R, PN INO B RPN, 25t INO 1697 )5, ALK PaO, BHAIT T B %
5, FiO, A AT NFE. 2R, AFFEtii R T — Sl AR A Z R . |2, 2 HJLAR MAP 7E
TBYT 6 /NI JE A PR, TR )L MAP SGEAIA L, X TS 5L ) LI I 45 K K T R R B AN R
NO-cGMP {5 538 i [ N MBI LK & RDS BPD Z5filidl i A 0%, ool SRR 2. RiE
BH /77, ML MAP ()R F%[16].

IR, RUFENE R )LHIRTT G PaCO, W (KT & H JL41(40.71 + 8.166 mmHg vs 47.36 + 14.370
mmHg, P=0.013), H}F /= )JLAHIRIT G PaCO, BHAYT AT & N (P =0.010), 12 A JLAEITRT G PaCO,
ERTHITFE L (P=0.207). X—ZRA G TLANHLHIEIN: 8—, BAEKER . B )LAER
J7 AR A BRI LA A ) B K (13.34 K vs. 6.86 K),  H.i=i 4@ < EL ] 58 #51(26.3% vs. 73.7%),  FAiE
AR B EEN) COy ERRRCE, WRES R LA PaCO, K FHK. 55—, MikE SWHEARER.,
A FHRE 5 JE M Ror, B )L PPHN [ 3 ZU5 KN RDS (53.4%), L5 BURFIE A i TV M4 5
= FENTRE R, 8/ M L E T E R, SRR MR AR B DA RDS BRI 1Ml INO £
LA S, ATERG R AT 5], EABRIIES R, AT cCoHith. Mz, 2AJL
41 PPHN F) 25 K MAS (43.0%), FHI R LA BHZE R0 = BRSSP oy 32, @A — MR
R, B INO el il M B 7y, COL i RR T2 <8 FHZE R PR, G PaCO, FREAIAR . 25 =, X
WAL . 57 UL AT REAFLE 50 10 A A 2R A P o Bl i), ARG 4R 48 PR IR S AN R
FRRA, MR T PaCO I R, DL RS RIEIR, TEVEAY INO VYT RBIRT, BRGHEA AR, &
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i 4 A B S SRR EURT PPHN (9 BRI RBEAT 25 6 0 #T

AH T HE X PRALE LK) PPHN JiR RIEAT 72020 Hr, SRR 577 L5 2 A LI PPHN R A
JRATAE R 22, X SRR BB B W8 8 R s e B R A R IAR G . BEAERIE AT
s, AFEPRATE ST PPHN (B BLEIS 5, W MAS DURAEA T B4 3, RDS W BLJ
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