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Effects of inhaled nitric oxide combined with high frequency
ventilation on blood gas status and complications in children
with respiratory distress syndrome

Jing Ji, Ya-ling Huang, Jian Gao, Hong-mei Ma, Mei Bai
(Department of Pediatrics, Fuxin Mine General Hospital, Liaoning Health Industry Group,
Fuxin, Liaoning 123000, China)

Abstract: Objective To evaluate the efficacy and safety of NO inhalation combined with high frequency
oscillatory ventilation (HFOV) in the treatment of neonates with respiratory distress syndrome (RDS). Methods
Sixty-two children with RDS admitted to our hospital from February 2016 to February 2019 were divided into two
groups according to the treatment methods, with thirty children received CMV + NO inhalation as the control group
and thirty-two children received HFOV+NO inhalation as study group. The improvement of blood gas status and the
occurrence of complications were retrospectively analyzed. Results The treatment time of the study group was
longer than that of the control group (P < 0.05); After 4, 12 and 24 hours, PaCO, and A-A PO, in the Study Group
were lower than those in the control group (P < 0.05); PH, PaO,, OI, and SaO, were higher than those in the control
group (P < 0.05); compared with the control group, the value of OI at 4, 12 and 24 hours after treatment in the study
group was lower (P < 0.05); the total incidence of complications in the study group was 15.63%, compared with
10.00% in the control group, but there was no significant difference (P > 0.05). Conclusion NO inhalation
combined with high frequency ventilation used in the treatment of children with RDS can effectively improve the
blood gas state with few complications and obtain good therapeutic effectiveness and safety.
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W W 36 25 A A (respiratory distress syndrome,
RDS) 52 57 A8 Ll AR I 7 H 85 UL 8 ™ B 3 o
FCHR T i 2 1 3% M4 T (pulmonary surfactant, PS) it
Z TR, AR TS AN A BN S8 T AT N
I R ZE AR H T O B A R Y
AR, W SRR R i B B (hyaline membrane disease,
HMD) . ZULFH7=IL, HrkeBh, i A8 .
HOET, PR b 32 0 T 4 2 P 0 I T e GE K
s ST G PR B AUE R AR 45 T RDS JBLIRYY,
BB R S e AT ik — 2D AR i
¥ i X, (high frequency oscillatory ventilation, HFOV)
IO P v RE 8 TEAR /N R O SR G R
rey s AR AR I A — A A (NO) i) i 2E il
MR A G, A G e, Bl {2 dtiish
JUkE 3 ARG, 3 A i 3 Jok s e 2 AR BT, AR RS 2
FBFHFOV . NO W AR & T 5 B RDS LY I7
R, BAREIT .

1 ARSI
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PEHL 2016 4E 2 H—20194E2 A Fil T4 =l
B2 P BB BB B I 1Y 62 1 B RDS £ L, M3
IR I AT A . 4252 IR0 KB NO IR ARYT
1) 30 B LAVE X Rl , Hodr, M 1941, Lotk
14 H4E7~15h, F#5012.61£3.31) h; HAEE
126742 ~3652.29 g, “F-1J(2626.84 £593.52) ¢
52 HFOV B 5 NO W AR 97 19 32 191 i JLAE b i 5%
4, Hr, B0, Lotk 24l; HA7~16h, F
¥7(12.58 £+2.52) h; H/EKE 1268.38~3 654.41 g, F-
¥1(2629.14 £ 552.11) g HARRINE: OFFG (CLHH
A L) W E EE RDS IR PRIZ Wb, IF45 6 6 R
ARANH KL ST 45 AR R LA e iy, 2230
SAER T E YR R ORI, QR 28 ~
36 A= LR =37 A s R Z N E A L, @
SRR AAIRIT IR, FAT IR ROR . OPIE
JHFRRFIAHATIEINE ; OIZIRTRMRF 2% ©
ZEARBRREEILS 505, IFEEMERES. HE
BrinifE: OFFESERETE . S5 R 2w, @
AEAE L 1) S a0 PR SR AR S R O R
B EAGA s . A @F ¥ ES . HFOV,
NO W AJRYTEE SE . Al — ek L, 257058

1.1

B (P>0.05), HAW .,
1.2 FHik

P AR LY 25 T KRR iR IO R TR T A A R
B CRE . MAEWETE Y RGBT . E SR T RE
(ke
12,1 NORAEY  fifi I NO BT & I & 5 il AL
(L s A H AR A R AR AT AT, S
430 ~ 200 ml/min, i F NoxBox plusiNO JA 77 Wi 1%
(o [ DURVEERE A BRA R A7 NOVREE M, Sy
0~200 ppm. FEIZALNOFEA , #IER 5= 4 20 ppm,
FOLTE O Y 2240 ppme A NO >5 ppm Bf, LA
5 BAEEGHATITY . ZIRYT 5 W B L2k bk i 42 i Fn R
(Sa0,) >85%, Bhki*A 5 H (Pa0,) >50mmHg, 5%
FEFIRHL . WA (FI0,) SECFHEL L
i, HBJLBEMS SRR IE & M AUR A (Spo,), FFUZAL
SHRFEAL . BILIRAS WK E 2 e 5 F 220 No
WAV B FEAIR B S ppmee 47 BB L SpO, AR FEAR R HE 1T
FERE IR o Wl NO B, A8 L 55 8 AR 0K T A
WeEERE N ZE 20 ppm, /DM 1 he A0 BEAR T
o B LR I8 R0 J5 FEAT I8 EE o AN YA I T 500 P
NO ¥ B2 94 22 10 ppm, WA 3 K5 HF B E ., &
JLWE A NO HF . WA S5 BB 2 RAT 1 IREE I Y e .
s M. ZJE VBRI a2 4. W
BILRIERE, RBBUH MM, oAk 3 Kikfr
L IREH
122 wHBAES  FO, WG E K E N 30% ~
100%, VL JLBECIR LK SpO, AR HE A T4 PRI A .
B TR IR R B N 15 ~ 25 emH,0, KRR A LI
WEAEAR BT G BRPE 1 o P A0K I T AR i i
M3 ~7emH0, JHIT1~2 emH,0/K . FEUAR R b
BEE 2 30 ~ 40 W/min, V-3 TE ) (MAP) ¥) b i
WENS~12 emH,0, AR LI E R O HEF T Y
P, BILA M IARME SRR IR, Sp0,>95% ;5 il
SO AT, Xk K R il < R 45 0
W HLAT E S 5T P EHMALS KL MAP <8 emH,0,
Fi0,<40%, EILMFIRAEE, H FIFMIEER, H[HE
AT I SpO, A ULBH I N R, T A7 4508 AL
1.23  HFOV &7 Bl & 25 ~ 40 LPM,
MAP W BA(E B M 11 ~ 35 emH,0, LA JLAR I 1L
SOMTEE T ARYE, LRI 1 ~ 2 emHO/K . TR
I MAP, B 1k L B I E R e R E
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Ji 5z BPFE MAP (B FEAR . %35 Fe 07 3 00 s {1 i
426 ~75 emH,0, L TFHFATIRE R 3 ~ 5 emH,0/1K .
I 3 90 R ) B 3 BN 10 ~ 15 Hz/min., W W L4
IR B M 33% . FiO, W1 (EH % B N 85% (53% ~
100% ) , V85 B 75 {8 Sa0, 4k 35 4 290% . M\ ¥ i 38
SR R ASHNO A HEOV IR, 3 43038 A
FiO, 4E R AR, DL LI S o M 25 5 N R P kA7
PR o e B PLR(E B N 10 ~ 20 L/min, I
THRIEE A5 L/ (min « &), 15 min 2&/NET
JA . SRR AEREE IS Y Y, X S A
AR IREALEAES 8 ~ 9 G E . MAP<12 emH,0,
Fi0,<0.4; Bk Il = 4 fk i 73 = (PaCO,) H 35 ~
50 mmHg, pH >} 7.25~7.45, Pa0,}y 50 ~ 80 mmHg;
W AR I B L Sa0, A & A W A5k, AT E A
HFOV J& Y7 B HE
1.3 MEIEHR
130 7oty BILEY . BUBRAEERIINE R,
WG EH , PFIRPRAE PR, SOn R4F, T,
il Dy A6 AR K PR E IEH , PaCO, 2l 35 ~45 mmHg,
Pa0, } 70 ~ 90 mmHg, Sp0, 4 90% ~ 95%, F|E K
WA R I RAE IR B 45 KRR $8 b3 34K &2 1E %
WP e . IR R, BOni— M, T L0,
Jiti iy e 48 AR KV S W ek, FE Wi R
PIN 37 SR N N1 | W T (ER SR R I | B
WIS hpdt , ik — s, Bl b oeksge, (4
R+ 155 ) 1L x 100%= 54 505 (A iy W82
WAILIG YT BB LA BE R 1]
132 ©ARERAASTRFE ARG
SPIRLM AR , 23 ZEVRY T RT (0 h) MiRYTfE 4 h12 h
24 AT IS AR, FebrtadE i pH PaCO,,Sa0,
Pa0,, 15 PaO,/FiO, Sk i & o 25 . [RIATAS:
B JLIRTP AT (0 h) SRYTfE 4 h 12 h.24 h 8 S84
(OD PPl 2 & DIHE , FiO, x Pa0,=01,
133 At WERILI R, SilkSER
A (PDA) . B JLERSe i sh ks e (PPHN) | 47
02 P L L P A L A O ARE
14 Sit=EFHE

B 43 A1 2R SPSS 22.0 Gtk , 1Ok
IR £ bR 25 (x ) Fon, O AR S0 ol &2

MBI 2500, THECRR LR (%) =, T
BHCKLE, P<0.05HERESITHE XL,

#R

FILEFEIRAN YT B 18] BB 18] R ST b B
PALIRYT W ¥ JE B LAE T, BRI R
9 100% . PIZH W HLIG 7 I ) LA, 22 5 A Se it
#E N (P<0.05), WAt AR, Pl
BRI S, 22 geit# X (P>0.05) (WE1).
PIEHIR T BARCR LA, 2R TG FE L (=
0.002, P=0.962) (WL32).

2

2.1

F 1 FAMERALETT BT IE BT B bE iR
20571 n - HLIAYT S R] fmin AE B ] /d
X IR ZH 30 186.73 + 22.63 18.74 + 8.24
5T 20 32 213.52+£27.76 19.14 + 8.85
A - 4.148 0.183
P = 0.000 0.921
x2 WMAEARBURIE
oy % W%
13 ; Bk g Tk BARK
51(%) #1(%) Bl(%) %
X IRZH 30 19(63.33)  10(33.33)  1(3.33)  96.67
7T 32 21(65.63) 10(31.25) 1(3.13)  96.88

2.2 MABRTIEENSSHIIEREE

PIALIARYT TG 25 T br b s, 48R
BT 22550, &5 8. DR TR I E] A5 pH
PaCO,. Sa0,. Pa0O,. OI B filifd—zh ik i &/ 254 22
H (F=6.957. 8.054. 6.945, 8.463. 9.052 f14.952,
¥1P=0.000); @Mz pH, PaCO,. Sa0,. Pa0,. OI X
it 6 — B i Il S o e A 255 (F=3.853. 6.457. 4.995.
6.368. 7.845F13.051, ¥ P=0.000), WFF4IEITIEHY
pH. Sa0,. Pa0,, OIFXI AL, PaCO,. Hliifl-shlik
L4873 T 22 B0 BRI s DMIZH pH., PaCO,, Sa0,,
Pa0,. O K fiti 11— 20 Jik 1fil 52 0 1 25 A8 AL 345 22 5%
(F=7.746, 12.635, 8.563, 10.063, 12.731 f19.563,
¥1P=0.000), L33,
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®3 WABTHEENSSWHIERLER (rxs)

poyiiste| 30 7.10+£0.12  7.17+£0.02 731x0.01 730x0.03 5454+1042  52.62+7.52 47.83+£7.63  49.24 +10.53

el 32 7.08+0.10 7.25+0.06 7.41+0.01 739004 53.73+10.39  48.61 +6.62 40.46 £ 6.31 38.14 + 10.05

payiite| 0.66 +0.13 0.70+0.12 0.77+0.11 0.81 +0.20 40.34 £7.52 44.10 £ 6.42 53.10+5.45 50.78 +7.72
el 0.67£0.14 0.76 +0.11 0.88 +0.43 0.93+0.23 40.29 +7.84 52.42 +8.47 77.77+9.42 69.78 +7.82

XFHEZH 108.56 +24.52  117.63 £23.54 155.65+20.54 167.84+20.63 475.85+9532 460.34+97.64 398.98+87.76 346.57 +88.73

EEE4l  109.38 £24.73  133.32+22.21 167.87+21.86 207.65+20.52 473.94+98.60 420.66 +88.86 376.65+89.87 224.69 +90.52

2.3 MAEFEE Ol L SRR RS, QP ol bk L, ZRES
PIALVAITRT)E O bed, mEME R eE X (F=16545, P=0.000). W34,

b, 5. ORFBIELG O, ZRALSIIE 24 BAFRKEREERLE

HX (F=12.845, P=0.000); QW4 0ItL#, 5 WA I RIERERILE, 2R EHIT¥EXL

HE il L (F=14.845, P=0.000), WF5 47 (P>0.05), WL#Ss5.

®4 FWHEBTHFOILLE (rxs)

popiiE) 30 36.09 + 6.52 3473 +4.52 33.04 +4.47 30.95 +2.46
WL 32 36.11 £ 6.42 24.04 £4.62 18.03 £3.25 11.04 £2.63

R5 MAHARERERLE H(%)

o} R 30 0(0.00) 0(0.00) 1(3.33) 1(3.33) 1(3.33) 3(10.00)
g 32 1(3.13) 1(3.13) 1(3.13) 13.13) 1(3.13) 5(15.63)
XA - 0.952 0.952 0.002 0.002 0.002 0.435
Pl - 0.328 0.328 0.962 0.962 0.962 0.509
3 Wit REE, AR >3 KA MU, o 15 38

e bore o) ) I A
RDS B JLH A AR R A A B R R I, —# Z}iﬁi{;;ﬁi ﬂ;ﬁ;éifLijfiﬁz
T AR 6 h NI BEIPICE I . 26 ~ 30 28 JA A AN A (IR RO T

R L. R e T R s T B A Bom . 28 ~ 32 R L, KR EHR 30% ~ 60%,
M IL(>34JE) , WTAEHVES ~a bR, By 32 30JANIS% - 30%, S37 I 5%, bR
b B RDS (9 F B, X TR By g ERA L RORREREGE. FAENER.
DR RS YT, AEEES R AR R TR AR ERRIE S .
FREC. RDSIEH T iH/EJT 24 ~ 48 W, W36 Ab, A IRIREOR o, e L, JoH 2 e 4 i
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AT b 0 B R L USRI A B R 5
Bl e R TR, R H )L RDS W R AR AL A
B4R, LG RRE R 5 7= LA AL, &
AR, (AR E, Hib R, 5
Jf & PPHNI, [ I Jin a8 X RDS & H LA 50806
DA AT IR AW B A F 2 R o PR B
JIT Az B L L AR G 7 1% Sl W PR v B 2% AR LA
RDS i & A RIS ~ 6 fF, 3 S i T i o o vk B
B 5 BB AE U T MR B SO I 3R R I % 1 I M) o
AL AR . HAn, Il A . PR
WAZERDS BILM EE R FE A TR,
W A NO TE il 2h Jik &5 FEE M 36 1 I 42 I E 55 95 9
IRIT TR R AN SR, (A EATRANO 5
HILA A S A i A BF 9% 308 AH 6 320 o ARF ST =
BT JE A NO A . HFOV B4 NO T A
I T RDS LI RCR Je % 4, B AEE— 25 B
W RDS BBILIW AL . Z2IRIT T &

NO W A TR Sy H i — f e B 18 436 %) il I
BP sk, HR T RDS LG YT B94E FHHLE 3=
PR . NO R RAFEFNM, WAJRRE
g fi U SRS L L A T W LR A A ST
ik, SEMAEAGE R . sl bk ) B R AL, RDS
A B0 G0 IR A, S kR, 5
ALK L il R B L WO B AR 5K, H
PR NO A BB B4 25 B S s /b, S 350 o 4
45, SRS bk R, A I B R ]
JA, F S8 O™ H AR A ME . NO WA REU8 K
R ISME BB , MR SRS i, J5 & nl Ak
I A9 16 200 P B ST B LD, AR A S R T L
T it 3 ok ot A5 S LA 250 ke, i ol 3 i v
Lo ) 2K 8 3R AR A S ] IER, IR e, WA NO AT ff
RDS F LA I AE A7 RLZ% M, RIS R I ML A FH 4%
R A n] B S Bl 40, xR L BT R
PR EAEEE L,

BLAKE SR H T RDS LAY ) £ 2 H 78
T dE BUMPRoE e AR , IF RAE, fR
FOA I BB A A s SR SUMIRAS R i iR
B SR Yy R AR e e, R SR R I iR . 2
L AENOE YRR AR LI IR R SR ROR A AR
PLRR LI 15 A8 Ak 15 50V by AR 0 16 5 5 B2 08 ML A
WA, WMRIEBOR R R R, R

5 NO W A B A K R T 20 20 Y 7 A B 2 3
AR, I 2w R N TR AR LRI A T R
H AR . CHENG SF"Hg 1, HBOUAFTERR Sk 0T W
L, AR IR I T, N R R
SO AZ P, AT R ML E R A ik 25
TRIT AR TC IR AR AT BRAR SR, INO W AT i 3488 it 4
JE BB L B 8, R E A Bk, AR LG
FUEIRA B . R, NO A Al i/
o0l S L P, A Bh T RDS L 45453 ek
v (B SCEkTE RO AR YT AMIGE AL K
JE 13697 T AR 2 il A D RE AR AR AT Ak s, T
FEA L BEIIRIT X SR R R A SRR
Bi%E It RRE , HLZE 5 B HLXTPL ] s, e #
L A U L E E S QNI o o 5 e W = W

HFOV J& T H [t PRIF 0 6 97 g i) 3z s
(1 R SE S 5K, R A U IR T R IR
o %05 R DI /N A, B i R AR i
AAUGE, P el A RCE . HFOV A S8R
JESE TN, A 20k Ml A 5, Bk T 2R g8 R R
FUAT AR i AR A R W AR JRIT R, IR
MBI P %) 70T AR A 5 v A0 23 3 i W R 5 ) ) g %
SRR Jy e Ay, 78 AR SR DL RO R IR S
I R N ORI ek (N 8w Rl 2 N W TR TN
B . TRYT IR, A PR PR AL X P )
BN 2 B, ) ik A 2 x il 360 3 T 335 420 s
0, B A 8 B A O & A & As R, JEAN
ZFISHE , HFOV W FH T 3 B2 RDS. KW LR A 1E .
METE P O I R vy | AR SR Bl Dk R A T S R B
KA I7 sk Mo i i % bk o 5 F 0 R i,
HFOV 3l St i 2 BGPTSR vy, i T RE %
PRAUE R 438 SR A S, HoRE O 0 0 & Y
MAP, 4 &8 A B RO s E 3 i LK s A i
J55 5% A B Tl NO, PR BRI . 5 R A R
B, HFOVIRYT B A i i I AR, HAE R fg
B R FFAXTE S, JCBTY) ek, Bl RE A8 7E R
RPN AR R Rl A MR, R L RE S AR L
Jili JUE A5 A% A7 PR B, R IR 3 kAR AU
HFOV 5 NO e ARG AT, WA NO J5 it 5l bk )
IR 757 4 3 (G S 5 | 1 11 = L
W, A/ AR R, A R
ARG, WL 53045 32 HE SE NO IR AR
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J7 . HFOV HKA NO W ARYT I . PRALIR T A 3L
4B R 96.67% F1 96.88% , Wi 4l A WOR KB,
AWM T2 [, PR 0 ) il <
Y O 5 | NN e S | R o e R S Tk 2y
ik, 4l tbi 25, WA ARG B i o
25 R RRY], WHLES . HFOV BKA NO )%
A7 F RDS LG ¥ R I B4 004 50k
Lz att, ABFREEILRZME . Fer, MW
HZIRIF4h, 12 h X 24 h ) PaCO, . i il —3h Jik ifi.
A0 22 K pH, Pa0,. OI. SaO, % Ifil < 43 M1 38 b
KOFESRIT AT A B, B dl i T 0 B4 .
%45 R W HFOV B4 NO AR YT RDS, ] i &
JLE A T RE W s, AR A T AR AR S ek
R . ALAIN ZFWESE s, RDS L2 HFOV
A NO W AVAYT A 1 h, Hi e br Rk s, M
WA WP PRINE . R A SRR B W, NO A 24 h
I, R LA T0RE IR B ARAE B 36 S5O 24 A I B,
R 25 15f PR) P JE K, OB AR R W I 55 . 96 F NO
W AR B L T 5 T R B R G A ) A AT o
— ISR

Zi LTk, HFOV BEA NO W AR YT RDS i A=
L, AR E A A TAE, W R RAE R ,
M AR, BOFRER D, A B Tk L
JPR T o ARYR YT A TR 250 7™ 4% HE 48 NO WA 5] it
Fib i), AR AL 1E SE PR AR A B, BB R
e AR 0 A R ATIRYT R BR R M T R &
LaE

& £ X B
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