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[WE] Be HiTEREES (HFOV) BCA MRS EY R (PS) 6y B4 JLAT 1 1 (NPH )
MG RIF %%, 73k ¥ 2010 4F 1 A % 2014 4F 6 A 2 4 NPH () 122§l B L, G 25, FEHL N
HFOV+PS J97 4] (fRiRge4] ) MEpal HFOV JRyral (fRiFRxT gl ) , 454l 61 . Mgl JLIg7E &4 NPH J5
17 HFOV, iREGZHTEAT HFOV Ji 2~4 h 45 TN A PS, SRIG4EE: HFOV, WMESHIZL L AL & WU 6.
12, 24 h (IS SHT . OL{E . PaO,/Fi0, (P/F) {EMsZSARML, L&Al BILAIG ). BALR ) JF %
SEFNARUE, &R WA FHUS 6. 12, 24 h 1Y Pa0,. PaCO,. OL{E . PaO,/FiO, (P/F) {HI4%AL T X% 1R ZH
(P<0.05 ); 56 2H A4 T H i 452 1 s 1] K2 1 WA TR) 34008 F 5 BRZH ( P<0.01 ), H 3K 0E K A AR T X BRZH ( P<0.05 );
RIEALIAAR (87% ) SXHR4L (82% ) MIL2ZERTIE I L (P>0.05) . &8 HFOV BKA PS fJT NPH 1]
VIMGESR A, 4656 NPH A S EHLITE], DI R SE M &, (H5 54l HFOV A ELFASRERFITRAT R,
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Clinical efficacy of high-frequency oscillatory ventilation combined with pulmonary
surfactant in treatment of neonatal pulmonary hemorrhage

LIN Xin-Zhu, LAl Ji-Dong, LV Mei, ZHU Yao, WANG Lian, CHEN Chao. Department of Neonatology, Maternal and
Child Health Care Hospital of Xiamen City, Xiamen, Fujian 361000, China (Chen C, Email: chen6010@163.com)

Abstract: Objective To explore the clinical efficacy of high-frequency oscillatory ventilation (HFOV) combined
with pulmonary surfactant (PS) in the treatment of neonatal pulmonary hemorrhage (NPH). Methods A total of 122
neonates diagnosed with NPH between January 2010 and June 2014 were enrolled. After being stratified by gestational
age, the neonates were randomly divided into treatment (HFOV+PS) and control (HFOV alone) groups (n=61 each).
Both groups were treated with HFOV after the onset of NPH. After 2-4 hours of HFOV treatment, the treatment group
received PS via intratracheal injections, followed by continuous use of HFOV. Dynamic changes in the blood gas,
oxygenation index (OI), and PaO,/FiO, (P/F) values of the neonates were determined before HFOV treatment and after
6, 12, and 24 hours of HFOV treatment. The time to hemostasis, duration of ventilation, incidence of complications,
and cure rate were compared between groups. Results  After 6, 12, and 24 hours of HFOV treatment, the treatment
group had significantly improved PaO,, PaCO,, O/I, and P/F values compared with the control group (P<0.05). The
time to hemostasis and the duration of ventilation were significantly shorter in the treatment group than in the control
group (P<0.01), and the incidence of complications was lower in the former than in the latter (P<0.05). There was no
significant difference in the cure rate between the treatment (87%) and control (82%) groups (P>0.05). Conclusions
HFOV combined with PS is an effective treatment to improve oxygenation, shorten the time to hemostasis and the
duration of ventilation, and reduce the incidence of complications in neonates with NPH. However, the dual therapy is
unable to reduce the mortality of neonates compared with HFOV monotherapy.
[Chin J Contemp Pediatr, 2015, 17(4): 345-349]
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B LA I ( neonatal pulmonary hemorrhage, (8) ABEAKE 24 h FET- 8583697 (9) APBE
NPH) $&58r A2 JLBI R iy, 220 2 8% 2 A il H ik >28 d.
Mo BT L R e R M TR, H 1.3 B AE
Hf 16 NPH f) 7 A6 R 15 35 409%~84% , {H Ak ¢ P2 LE 4T HFOV HLAGE <, X541
B 7= 2L 0.1%~0.5%, $RTefadEHiA L HFOV ZJ5 2~4 h A T NTEAPS, RIG4kE:

rp i ) R A I R A UL
T, A2 I PR A g BE AL 1 AU SR
JT NPH W ZEFBL, HWAHLMAE S ( conventional
mechanical ventilation, CMV ) B J1E—EREE I
AR T NPH (9955 58 %, (AT} & 3k 50%~819%";
e, AR 3 i R (Chigh-frequency oscillatory
ventilation, HFOV ) DI HREA B 00 8P 18 7 32 211
REVTAGE AL, IR S NPH 3697, BUS T7—
SERIRECR, (HARERA L 26.7% . Neumayr 25 Y
A&, BTN FHAMIEPE T H G 5 ( pulmonary
surfactant, PS) V& A 1 4] 4 JEI & Al b 22 )L, $&7%
SNJEIE 25T PS AT BT NPH 3Gy 7. Ik, AT
PRUTHE— 2L FEAIK NPH S0 R A R0 %, B
2010 4F 1 A % 2014 4F 6 AWIE], KA HFOV B4
PSIA¥7 NPH, Ff5[EIARLIRH HFOV 1397 NPH
TR BARGE AN .

1 #ERERE

1.1 MRS

VEHL 2010 4F 1 A % 2014 4E 6 H U AJE ]
17 % 44 £ B NICU #F 17 HFOV 1 122 5] NPH H
JUAWFFEX G, a2 G, EIERENLE T 3R
2570 HFOV+PS B 4 ( Wy AR g 4 ) Fnepaf
HFOV AT 4 (RIFRXTRELL ) | FApg 61 fo], 5
rh, B3apl, 274, Hi31x1.1 %,
AEARTE 2906 + 302 g5 XFREZLH, 36 f4i], 4 25 1A,
Hit 34124, HAIKE 3105311 g, ¥y
56 2001 AE AR 2 oo A L2 il e 1) CoiAs
JUIT 2 W SI6T7 T 58 ) i B, ARSI A
Be NI Z2 D 23 i S R A 0 A5 T R R A
1.2 HEBRARAE

HEBR PR 6. (1) e R (2) &
FBSE R OIER:  (3) FBRRMA T RIE;

(4) 2B IAEEY, FFLLI0REDIR >24 h;
(5) 10 min Apgar P55 <3 7, E AT &
PR (6) L RZEE: (7) JEARIE;

HFOV. HAWIG 7 ANAERe A 250 B S ReREE . 1159
FHIMBERGF A NEA L Uk, B 15 MR
LTSRS ML AR A
1.4 HFOV MHA7%

R4 NPH A 82% (50/61 ) KRAAE 24 h N,
IV 18% (11/61) K =4F 24 h PAJ5; *f B4 NPH
F 84% (51/61) KAEAE24h N, 1L 16% (10/61)
RATE 240 VUG TER KB NPH |, MFIRALH%
R R0 1 DL EA T WL <, R B NPH S 451
HFOV HLIGE S, #17H] STEPHANIE PRI AL fEE ),
KL HAEE, VIRSEE WASRWKRE (FiO,)
0.6~0.8, i JE (MAP) 15~30 cm H,0, W
AWHIE] (Ti) 33% , PR 45 % (RR) 8~12 Hz,
PEME 3~6 2% (Pose 30~60 cm H,0) , LIHER 2|
B IR B oA B, M R A B IR E SR 9~10 5
RK-5 25 il i Ass 1k S, AR AR A o S
W HLZ K, 447 1< pH {E7E 7.40~7.50, PaO, &
60~80 mm Hg 2 [i], PaCO, 7£ 35~55 mm Hg Z[f],
M Fi0, < 40%, MAP < 8 cm H,0, I IEH T,
SENWG IR WM, I RREIR P, AT O
FI|[F) A B PS4 (SIMV ), BN A T 45
FERRSE M (CPAP) , FECHLELA%E.
1.5 PSRAFE

PS i H 45 AiE: (1) Jili 3 i /5 17 HFOV
2~4 by (2) ARG PR N TR H
S NG ERAAR R ET (3) FFIGRER
= 60 YK /min; (4) Fi0,>50%, MAP>12 cm H,0,
A fe 4k B & R A OR BE (TeS0,) >85%;
(5) PaO,/Fi0, (P/F) {fi <300; (6) B EIEZH
4 RDS {8 L. PS (JENwENG, msh4: [RIE)
FPLPE A E P, B UG 200 me/kg, E N
A, 6hJa, # Fi0,>50%, MAP>12 ¢cm H,0,
A REYEFF TeS0,>85%, HWHAN A, W HEE
A 2 FEE 3 50, FIHE R 100 me/kg, AW
AR SE N INPES- ) 1~2 1k, SRJ5 PS T
NSNS 1 min, BEJS 32 FRILHL,
k24T HFOV.,
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1.6 Rl I 155 Lk Bt 0 g 341 B

TEHHL q6 h SAE NS, ESL M R i <E
PR 53 A & 300 AP s € 8 A, 0 ST B i 15
EL s ik, il i AsE 1k R R] DA — A N | s
) o RS AR | T I A s 3 1
R — RS IS | S BN s e 2 1A
DUASRE A ZE il H a2 1
1.7 WZRIERR

WL B & EHLS 6. 12, 24 h (1)
MM, 315 P/F {H. OI{E (FiO, x MAP x 100/
Pa0,) , e8P LAY EALEF TR . i i e ik
)11 I3 O/ IR e v Y &5 T e
1.8 Sit=ath

K JH SPSS 19.0 Ge 314 %) B4l 247 52 11 o
B, RGO + iR (R£s) T, W
] LSRR g TR R A 33 (% ) 30K,
WIZH A] L3R o K56, P<0.05 & S5A 4%

=\
=94

2 F#R
A B ILIGKRER
P2 B LTEPE N S ABERT B iR ds . Hils .
AARTE | Apgar PE4r . SFKEBL . iy, M
I B PR R 5 5 95 25 T b A 22 R TE TR R
S (P>0.05) , BAAHME, Wk 1.
22 WHBILEVBIFLSSH

W LTFE EALES (Oh) %) PaO,, PaCO,,
Ol {H % PIF {H Hbi 22 R ¥ RG24 8 L (P>0.05) ,
H7E E LG 6. 12, 24h B X 50 41 19 PaO,.
PaCO,. OI{H & P/F (HBEAL T X BZH (P<0.05) ,
W2,
2.3 WWASENIFEN PSHER

R d 61 BB ILP, B/ TRENEAPS
157 50 %1 (82%) , WA 2776 (11%) , HEA
35440 (7%) , HA 2~3 FIIH 4 RDS L
PS S NTEABEPEE EHLS 3.2+ 0.4 h,

2.1

=1 WABILIGKRERILR
Jifi Apgar Imin ¥:43 IR G357
T %ff (;E'f@d) [ 61 %)) Hé_fﬁ‘g% U o) L5 (%)) [ 61 (%))
28~32% 33~36" 37~42 >42 ’ 0~3 47 =38 W e Mty e
SHRZH 61 34727 3111 6(10)  6(10) 47(77) 2(3) 2906=302 6(10) 18(30) 37(61) 41(67) 20(33) 29(48) 32(52)
I 61 36/25 34+12 7(11)  5@8) 46(75) 3(5) 3105+311 58) 17(28) 39(64) 39(64) 22(36) 30(49) 31(51)
107) 14 (0.134)  1.440 (0.480) 1.910 (0.192) (0.128) (0.119)
P1E 0.751 0.284 0.751 0.148 0.891 0.725 0.735
&R
131 - Jits 4 At ) [ A3 (9%)] Ekﬁﬁﬁ [ 1] (%)]
<1d 2~6d =7d RDS MAS i % TTN idiikhs HIE
Xif B 61 50(82) 7(11) 47 18(30) 16(26) 11(18) 8(13) 5(8) 3(5)
IR 61 51(84) 6(10) 4(7) 1931) 17(28) 9(15) 7(11) 5(8) 4(7)
1) 18 (0.271) (0.651)
P Y 0.984 0.967

. RDS: MEWGESALZEGIE; MAS: BRI ALZESMAE; TTN.

2.4 TR )LAHH IS 1E B iE B A

20 - R Al A5 R 28 £ 6 hy WA

XA (37+7h), ZRAGIAE (=743,
P<0.01)

TRl HIE: AU i PE s

20 2 LAY _EHLET 18] EE B

YR ZH -4 FHLIE R 76 £9 hy B0 TXF
M4 (84+9h) , ZRAGIFE X (=482,
P<0.01) .

2.5
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F2 WAHABILEVBEIEMSSIEREE  (xxs)
PaO PaCO.
215 % - -
0h 6h 12h 24 h 0h 6h 12h 24 h
X HE AL 61 50+5 55+6 72+7 83+9 58+6 49+5 4214 38+4
TG 2H 61 49+ 5 58+6 84+9 90 + 10 56 +6 42 +4 37+4 35+£3
(1 1.17 2.10 8.42 4.20 1.75 8.49 5.73 5.01
PAH >0.05 <0.05 <0.01 <0.01 >0.05 <0.01 <0.01 <0.01
gxk2
y OI {H P/F {H
2057 Lilka
0h 6h 12h 24 h 0h 6h 12h 24 h
Xt R 61 14526 98+19 7018 65+1.2 162 + 10 189+ 12 255+ 18 310 26
PN et 61 152+3.1 8715 6.1+12 53+1.1 159 + 10 201 16 280 + 20 323 +£27
1l 1.35 3.55 3.25 5.76 1.94 4.45 7.23 2.60
PAH >0.05 <0.01 <0.01 <0.01 >0.05 <0.01 <0.01 <0.05

2.6 MWHEBILHFHLIELE
WA I A IE 46 (7%) , KPR
CEGAE 1B, PRI HLAH AT R (VAP) 2 fi], F
PEURZE PR (TVH) 2 5 %FBEZH H BT &
1241 (20% ) , Hi<eZEA1E 3 1], VAP 4 i,
KRG EEF AR (BPD) 3, IVH 2 ffil; M4
HSAE R AR, Z2RE5TE X (=4.60,
P<0.05) .
2.7 WABILAREHNILE
IR B TP AE T 3 4], FFIARYT G AE
T 50, IGAR A 87% (53/61) 5 X HRLLIGIT L
FEFRIET 5 6, BGEIRITIEAETS 6 i, AR N
82% (50/61) ; PRALIAAI ML, 2ZRITGIT¥
B (=0.56, P>0.05) .

3 itip

NPH &8 A LI /G ERE, — Mk TR
WM, PR eEiE, RS
PR, TWi2 MiRe RARR PR IE 4SS 4
8 788 12 PR IES: NPH, ZETiTI ARIZ W NPH 1Y
10 26.8%, WA, 5% I RIZWr NPH (952 k1 {08
WL, 17T 7% B9 NPH #5212 R iHALE H 1L, NPH
RAERE T, HUHGE SUEIRYT NPH BT
F CMV 3577 NPH B, 18 75 245 i i W <0 TR
FIE AR AR 2 1k 1 /Y H R, 258 5 B Ry 3 i
LI B Y 5K ol R A Al v B AR AN K, EL7E
FEMEST, W ZikIr. E, R

WL B Y] F1, M R R A e, i
B ALk R I 05, AFIF NPH AL

SCHERARIE ™, NPH A AN gt fe], BRA S
24h N, HREPFHEEAX; ©AEF1E, 5
YN EA Ko (EASE K P41 L NPH (1) A [f]
KERG A HEAE 24 h N #2785 NPH ) kA4 K5 5
Pl 7 PR 28 RN R A G o AR 4193 191 & 30 NPH Bif [i]
B, 5IRBRE R NPH B A 6 IANE
ARFMARKE, MEESE . FKIMe | F
WEE ., AEEMRE ., ER RS, B
FH R B I PR B, WG 73 . Iy |
RO H ., MEAR ., TeSO, NRELEFFEH . &
W5 1A IR G R, ST B4 TS
FE NS AT AR 1 mL DL E, BT 2
NPH, 2500 R IIHIMGE <IRYT -

HFOV t FHAA ML, Bk 2 i n;
JHT NPH 3697, SCER{ikiE S CMV A1, HFOV
Y AT E]  AEBERT R, ST I R B B4Rk, R
AR, HARRINA R RN EER, NNl
HFOV Y7 NPH BITFRUE T CMV, X 22
HFOV JH%5% 6 52 1) MAP By 1Bl i 2554, fdi i
SRR, NI AR RS 0 30 1 E i AR
FHHA R T i SR scHe, I HAg— R A
W) SR R T AR ARAR DN, b 3 it 4 11
RERTF. WA, w74k k. A
LW HFOV JAYT NPH 6 B 5K 73.3%, W1
T CMV 1 46.9%",

NPH 1 & i L 5 5 H i 3 a o6, A
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Sk A L ER 3 T il I P R A0 e B T B
P it T AY b iz 2 e fefi PS v/l Al it 5 PN Rz 4
MUz F M REZ 401, FLEBEME, M i /M5
IS L SCHERRGE P, M NPH LAY TE K
WS HT PS LR AR Lo ISR TG R, 45 R AP,
i HE IALESE PS SRR AN B RS (PC) L B
REEH Y (PG) BRI, $2HANFEAMEME: PS i
FAST I L, FTREA — 5 YT A SCER
i, NPH LSS i iE vei b SP-A 7K-F-H
WRRE, 5 NPH SR SRR R A C, XUk
58 R PS W H T NPH IR YT H 488 T B AR 5
Aziz 25 O [ [ Ja M R A % R BE A 9 491 4 T
TR P B X B AF 5T UE SEAMIE M PSR YT NPH A
o B, A WEASNEYE PS iRYF NPH BHL
HITRES S (1) BB LMIBN P, FRARAGE B
1, REGATURGE R A B Al v A NSGE IR 3 5
(2) #hFE PR i Bk B PR PE PS THFE, ke
Abs (3) BRI KT, BiikEimiZErE,
M VIQ FUAE ;s (4) Wl P R i i — 2
i, TR R K

Yen %5 " FSE 40, 5 Al R i 2 A 0 g
PS WPEIIFEIA 1.2 h, 76 PS4, LA 2~4 h 1]
8] (R At — BBk EE 2% (AaDO, ) M OI {H ¥ B
West, FRBARIH PS VAT E A A A . X
HE—UESE T PS AN TYAYT NPHo ARBFFEAEN
Wl 2~4 h J5 A NEAPS, FH32+04h, H
4 J2 38 2o P W LG F Ao i o A i dse 1k, el
FeE S ARl PSR i SR PS TEAS
RGN, H PS AL IEATE NI,
KBRBE B & FE PS BIVERT

[ P % o 42 55 1Y 30 (SIMV+PS vs SIMV )
BEMLXS BT, WLEEAMEME PS 76 2 H JL NPH
WIRITVER, 450361, SIMV+PS 4] B & 45 4
PUBRAE R[] . il 1 afEsk e ek 4G, HWAE
AR TR (10% vs 15% ) , HER LT
RO, FEARFEND R PS R A .

AWFFER ] HFOV4PS (k3640 ) 1697 NPH,
2RI, RG4S el HFOV (XFHRZH ) AHEL,
Al DL 2% NPH A il < RE, Pidl B JLTE
EHLEF (Oh) B PaO,. PaCO,. OI {H. P/F {4 tt
WEFEGEHFEX, H6, 12, 24h J5IRBAN
Pa0,. PaCO,. OI{f. P/F {H¥EH T XA, Ui
W] NPH 7E HFOV IGY7 I, SE8EE G AatAL ( L

& 3h i ) A NTEA PS A B I e A AR
et . HIRIG 4 NPH {58 (- i [a) A - LA fa]
PR TR R, IR RAE KA RE/DTRIA, H
55 W 2 7 A Pl o v 11 R = =l ==/ AR R S
T FiO, 1 MAP, ([ /> VAP, IVH, BPD Al
SIWLR ARSI R R . HPA MG R 2=
SRGFE X, RN HFOV4+PS 3397 Al DL
TR e R [ (N L1 D VI [T
IR RAE , (HIEAREIRIRIER, X5 Meena 45 '
il —8. X RS AR REEALR DA K, [H
Af 5 NPH R R BRI E A K, AR TR
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(& % x #)

S AR A U L L R PR ()], 52 LRI R
%3 , 2005, 20(10): 1055-1056.
Dufourq N, Thomson M, Adhikari M, et al. Massive pulmonary

(1]

(2]
hemorrhage as a cause of death in the neonate: a retrospective
review[J]. S Afr Med J, 2004, 94(4): 299-302.

Bld . BVUAR, AN GF L RIIR G SR T T LI
M EITERDFSE [J]. IR LB L 2011, 29(3): 212-215.
Neumayr TM, Watson AM, Wylam ME. Surfactant treatment

(3]

[4]
of an infant with acut eidiopathic pulmonary hemorrhage[J].
Pediatr Crit Care Med, 2008, 9(1): e4-e6.

iR AE s JUR R A sl AR LR OB AR JUNG S iz W
VRIT T ). TR JLEIR | 2001, 39(4): 248.

WRoa i, sk . Az UM i s D 234 (0. o DR A= LR
Zes , 2008, 23(1): 3-7.

WA . T (M7 418 P A S NI L SR A LA
55 4 W b AR AL, 2011: 408-411.

MRoeiE , ET0, Bl A U i A2 S0 3 5 40 ) B 0k
F [J]. /NL2REE- | 2002, 9(4): 207-208.

BARRN Bl SRR, SF L ORTAR L H i S L R VR T
SP-A J TNF- o AL BHASEPEDTSE [J]. Hh [ 244 LR %
&, 2005, 7(3): 198-201.

Aziz A, Ohlsson A. Surfactant for pulmonary haemorrhage in
neonates[J]. Cochrane Database Syst Rev, 2012, 7: CD005254.
Yen TA, Wang CC, Hsieh WS, et al. Short-term outcome of
pulmonary hemorrhage in very-low-birth-weight preterm
infants[J]. Pediatr Neonatol, 2013, 54(5): 330-334.

Rennie JM % , XUHRZIE . BRI L2 (M. 265 4 B JEse
JERCRA B E A | 2009: 561-564.

WoRAE sk bk AN . S | IMERIENE PR BURY Y 2 ik
JUIE R LRSI RBIESE (). 2597R77°F . 2014, 19(4): 454-458.

Meena N, Meena K, Jonathan B, et al. The use of extracorporeal

[3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]
membrane oxygenation, high-frequency oscillatory ventilation,
and surfactant for the management of intraoperative acute
pulmonary hemorrhage in tetralogy of Fallot[J]. J Cardiothorac
Vasc Anesth, 2011, 25(2): 313-315.

(AR )

349





