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Early use of calf pulmonary surfactant in late preterm and full-term infants with
respiratory distress syndrome: a randomized controlled trial

ZHOU Wen-Li, ZHOU Qi, LI Cong, WU Hui. Department of Neonatology, First Hospital of Jilin University, Changchun
130021, China (Wu H, Email: wuhui97@126.com)

Abstract: Objective To evaluate the efficacy of calf pulmonary surfactant (PS) in the treatment of respiratory
distress syndrome (RDS) in late preterm and full-term infants. Methods A randomized controlled trial was designed
to evaluate the efficacy of calf PS intratracheally given at different times and doses in infants with RDS who had a
gestational age of >35 weeks and an oxygenation index (OI) of 10-20. The subjects were randomly assigned to treatment
group 1 (n=58), treatment group 2 (n=58), and control group (n=59). Treatment group 1 was given PS (50 mg/kg)
within 6 hours after admission. Treatment group 2 was given PS (70 mg/kg) within 6 hours after admission. The control
group was not given PS within 6 hours after admission and was given PS (50 mg/kg) over 6 hours after admission if
having no remission by conventional therapy including mechanical ventilation. For each group, a second dose of PS
(50 mg/kg) was given if no remission was observed within 12 hours after the first administration. Results There were
no significant differences in mortality between the three groups. Treatment group 2 had lower hospitalization expense
and shorter duration of mechanical ventilation compared with treatment group 1, and treatment group 1 had lower
hospitalization expense and shorter duration of mechanical ventilation compared with the control group. The incidence
of ventilator-associated pneumonia and length of hospital stay in treatment group 2 was lower than those in treatment
group 1 and control group. Compared with the control group, Treatment groups 1 and 2 showed decreases in 2 or more
times of PS use, maximum OI, duration of continuous positive airway pressure treatment, and incidence of air leak
syndrome and pulmonary hypertension. Conclusions  Early use of sufficient PS in late preterm and full-term infants
with RDS can reduce complications, secondary use of PS, duration of mechanical ventilation and length of hospital stay,
and hospitalization expense. [Chin J Contemp Pediatr, 2014, 16(3): 285-289]

Key words: Respiratory distress syndrome; Pulmonary surfactant; Late preterm infant; Full-term infant

[ ki HHH ] 2013-08-01; [ 452 HH | 2013-11-10

[ BT H ] rhAe B 25 AU BT SRR (cjp 2011003) o
[VEg i ] B, &, Wit, FREM,

LfEES ] &, &, #%.

285



ERGE KR
2014 4F 3 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.16 No.3
Mar. 2014

UTAER [ AN K B, BEAE AR S 2 3 E )
B IR, R LR A LR A
25 & 1 (respiratory distress syndrome, RDS) & %
RGEHRE N ", ST R R R R LR
Fappdieh, HRERG 19%, i GE) 2L
RDS €& H fi 2 B AMTHM, 5 F B LA,
(i) A A JLRY RDS 252 th TR FE M A ZRAAE
il & RIS Ll B LS5 | R A i e il T
LY ( pulmonary surfactant, PS ) = prak, Hifm R
FBLAS PSIRYT B SOV AL 5 R 7 JL RDS A
[, &b Giie) 2 H L RDS N PS iaTr ARk
R W w2 &S () 2 H JLRDS
TEU6 IO FH I W ATL Al Bl WA B ) 5, 405 1 LK
22, PS W IRICREE, By AR A sl ik s T
AEFERAE " SRS KB PS XL RDS §7
R, X (D) AR L RDS Pk, &
sxXt (i) /2 H #rAz JL RDS IR TT LA BRI &0
PR S WU SR 32, b BB R e MR Y30 <
El Shahed % " % 4 M IR A LR A AE ()
AR AE LR PS 1RSI BEHLGT BRAIF ST 1T R 45T
B3 BT 2B - PS A8 R FH AT LAY/ I I 55 3 )
JE KA BBt S A5 R 0 T, E A A R W AL
FH K U a), B D RSB AR . SCUE il
KB TN H IR S B F B ] e T A
i PS XA | Jif iy RDS I R 7 22, AN
PS XL RDS Syt &, X () 2 ABAEIL
RDS J7 UM 2%, ELI T PS Ji5 WP R XE SR 2R
K, ZIitRCEMETAR. [w. fizh
Wk s, P, ZEEIN PS X (i) R ABEIL
RDS SR8 AN LAY SR A R 5 PS ke =2 Ji
PRI [F) R J5 R i AN TRl A S Ab, ik 5 FHZG ALY
VeRE . 2450 5 N F 25 WBCR DIAR G, il H i
WAMEEXS () 2 H B )L RDS 1 PS 1R Y ol
I RSN 2 I E] S 45 24 AR BEAIL XS BRAE ST
N

AR PR UL 2o BE ML BEATE 58 WL AN [ B ]
I FFAN ] 31) e 24 il 6 20 TR 37% 14 0 Do e 30 A 7 L
K JE A JURDS BRAIFRCR, B AEERI AR Il 2
WP (i) 2 H L RDS IRYT TR, feft:
2R 24N ) M f i R

1 #ERSFHE
1.1 PNERAE
A PR 98 7™ 4% STk R F B E F 1 A K
P& 22 iF 50 i A8 B AE I, T 2011 4 11 A 7 HFE
Hh I DR 3 36 v M A0 T, S ChiCTR-
TRC-11001696, F 2011 412 H 1 H % 2013 4F 4
A 1 HSER SR IR T o B B e 2 T 2 i it
A SZ AT A ) B KR B, S T (R
JES U

i B oah A bR . (1) BB =35 A
(2) AavsENs, EJ5 72 h N IRAEAE LRI
B, WAETCE, TANGES; (3) BiA LEE
BB WibRE . A LU IR ARAEIR 5 4070 2 4%
PISHA Y X R D PRSI AT 60 IK /min;
Q@ =R AP LR E; @ BF5Eg; @ =M
TEFHYE; B PP (4) % AHE%L (oxygenation
index, O ) = FiO, (% ) x MAP (em H,0 ) / PaO,

(mm Hg) = 10, HEFRARE: (1) U G K e
WALHE ™ E A RO NE; (2) RIWEEA1E;

(3) M FMisMERERMIFREE; (4) AR
e kA EmE EGE; (5) 01 = 20,
1.2 MIRMERHSAE

HE U5 90 A b 1 B HE B A 1 35 B AF X 0 42
180 1], RANTEAL =AML, KXt %
TNIRIT VAL IRYT 2 R IR, KA R
60 B, A5 %@ i T 255 R Gk 4k SR 7 K
541, BTk ITA METs bR, o
BIT SR R AT Y e e, BRZRTT 1A
58 4, Widk 2 Bil; iR97 2 41 58 B, WivE 2 495 X
HEZH 59 1], Fivs 149, =2H HR LA Be bl il AR 4
I T 25 T PRI SR (AL v A AL <
CPAP kM4 )« WARIATTY OB SR B, )
ML, 245 B e T AR - 1 55 . IR97 1 4
APBE 6 h AT A A Il TSP 50 mg/ke
(F[S7 N, W25, A=t 20110992)
FHZ)JE WL 12 h, G SR 5 PRI TG 27 ik ok i 38 X
£k /54 RDS X3 H O { = 10, [RImHHERR T
SIMEEAES I B ke g &, TS T35
TR £ il 2% DG PR P T 50 me/kgs VRYT 2 ALEE A B

286"



5516 % 453 ) P E SRR E Vol.16 No.3
2014 43 A Chin J Contemp Pediatr Mar. 2014

6 h W NIEA ARG TEY R 70 me/kg, 4 Fon, ZARIECRH F KK, P<0.05 HERH
RITIRNAYY 140, RN PS F81E[RIIAYT 1 41, GiiteFE o

i 50 me/kg; XFHEZLFEABE 6 h IANG T4 il

WS, HARIr AR 4, ABE6hfadm 2 4R

af v HALGE 25 AT e ts T g (v

WP RIE SRR X 48 RDS RILHBRSMGish ks 21 JFEBTFII—RIERIEE

JEFRIRIREEAAESE) H ol = 10, B4l m B A LGS L MR IR AR AR
TGP 50 merke, FHZGJEMEL 12 h, RETRE Apgar PE4r . W70, ABERTTE . ABERT O {H
W PS F8TE[RRYT 1 4. G ESH TSI FE L (1 P>0.05) , Wk 1,
1.3 WG 2.2 HHEBTHBEMEIERR

(1) Srclb: (EBEMPRTERMIAE + 6 2210 Fadeies A UERMITRIES A
B AR (EBERUTL (2) PPMHLNCHERR: TR+ W 02 SR B X (P>0.05) 5 ¥
OV SRR ADAFIUIE T, CPAP, # 7 2 41 4F BE it Il 2 1 F 1697 1 20 M0 B2 (B
P QEFBEAE (01 ; @PSHITE  P.0S) . 7 | AU IR 5 B Se 1 X
MW (3) FRAE: SORGATE. I3k (P>0.05) 5 ¥77 2 AUEB IR T SbAmil, 1

. PPIBLAEDCPERT 22 . il I o IRIT AT XT IR (3 P<0.05) o L3 2,
1.4 S 2202 “RFEAAEEIGARILE VAT 1 AANEYT 2

o 1 SPSS 16.0 A3 g ds i A4 it o0, Ak rp PS N 2 IR b fieims O {H . CPAP Bif[i]
TEAME BELE AR R AP AL B PUAMERIFE ) [ M /D TR (3 P<0.05) , 1877 2 L F1EYT 1
(Pus, Pry) ] 3%, ZUUMACRS Spearman B LA T4 BL X (3 P>0.05) 5 i6IT
FAGES ;. IEAIM I ESENEAS B LIS « brufE2s 2 ML T HAR M2, HIAyr 1 48T
(xxs) Fon, ZHMLBCR] F %, 40EMH XHHRZH (1 P<0.05) ;3 3 45 AR AT ] 22 5700
FLECR ] SNK-g #65; ZARDBIERE (%) G2 (P>0.05) o W 3.

R1 BAFEIL—BER
ABERTE  SEERE ARE O i 531 G ) 2R HRRTE Apgar PR [ 1] (% )] 41X B (%)

) »
ZE [M(Pys, Prs), h] (xxs,Jd) (=) (B/&.f) (#l) (*£s,8)  0-3 4~7 8~10 HRIMGE FEre
L 59 32(1,61)  372x15 151+1.1  41/18 572 2579+466 3(5) 20(34) 36(61)  7(12)  52(88)
WP 14 58 31(1,63)  373=15 14.7+1.0 4216 56/2  2614+369 2(3) 24(41) 32(55)  6(10)  52(90)
I 24 58 31(1,65) 373%1.5 14.9x08  46/12 57/1  2579+455 2(3) 23(40) 33(57)  7(12)  51(88)
FOA) H (0.026) 0.083 2.460 (1.531) (0.402) 1.106 (0.645) (0.102)
P 0.814 0.921 0.088 0.465 0.818 0.333 0.958 0.950
2 BEFUIEIRILE 223 KAFREHEIL  IRIT 1 HFNEIT 2 AN
g g — U0 fepenti (Eges LG WK e R A AT X IR (1

WE 0T + hEfe ($xsd) (=S TTE)  pe0.05), VAL 22 R I SE B X (P>0.05);
AL N0 8 6ed 3308 o R HLRIR S ARG T AT 1 41
BRI 14l 58 6(10) 52(90) 15+4 29+0.5 . N

FIXFARAL (¥ P<0.05) , 3877 1 415 % IRAT H 4K

BT 24 58 509 53(91) 13£3"  26+0.6"
FoA) H (2.146) 8453  29.525 ERTG 28 L (P>0.05) 5 3 2 alfifi i % 4=
P 0.342 <0.001  <0.001 REBIGEHFEY (P>0.05) . W4,
TE: a N5 XA, P<0.05; b 5iAIT 1A,
P<0.05,

287



4516 %5 45 3 T E Y RILFLE Vol.16 No.3
2014 4E3 A Chin J Contemp Pediatr Mar. 2014
=3 HEAMFRIIEXIEIREE
g1 5% PS = 2 Ik fefd O fH U 1] Shp A ] CPAP i} ]
[ %1 (% )] (x+5s) (x£s,h) (x£s,h) (x£s,h)
X} B ZE 59 1831) 164+ 1.1 175 =28 77+12 119+ 28
BT 1 4 58 7(12)" 14.4 +1.0" 141 + 29° 79 + 15 73 +23°
WBIT 2 A 58 6(10)" 14.1+1.3" 96 + 32" 80+13 72 +27°
F(Xz) {H (10.055) 69.513 105.837 0.722 63.723
P1H 0.007 <0.001 <0.001 0.487 <0.001

TE: a NEXTRALLLEL, P<0.055 b 5iAY7 1 4IL4, P<0.05.

F4 BEARERERIE (6 (%) ]
e Fishik REILAR

A et mE bk PO
S HRZH 50 15(25) 15(25) 18(30) 3(5)
BIF 14 58 5(9)° 3(5)° 16(28) 3(5)
WWIr24 58 5(9) 47y 7(12)*" 2(4)

M 9.018 13.455 6.379 0.251

P 0.011 0.001 0.041 0.882

e oa 5xF B4R, P<0.05; bl 5697 1 4 LA,
P<0.05,

3 g

Il PR TAE g% B B JL RDS MiRY7, PS
N R, 2010 4ERKPH NRDS Biiadar " xf H
TR a7 A T BRI, T x T B A L
JE L RDS dnfuf i 1 PS,  Hofm Al 4524 i 1] M i
Rt = Mot. A2 (i) & A #HiE L
RDS [ PS = M4k & ik, #ayr E SEiRYT
JE 9o B WP S A T, RIE T (3 ) 2 A B
A UREAMXTEE R, PS BN Z, HFXERE
P IT R g, T (i) A HAE L
RDS (1) PS ¥GY7 N FHAHE , AR 2 T2 n A T IFIK
PUABIE S, WA R B4R S PCO, L &R,
Ol {E#A T 20, X &R B &R “All” BER T
A2 BN, BRI T R, ARSI R X
166 141 B 103 5747 JL K /2 F L RDS 19 1 IR 58k #E A7
[l Bk 43 BT e B, 7 FH PS 4 R L g Oy 24
(22.0,26.5 ), A1 H PS B 8 ) Lz s OT{EA 16( 12.5,
20.0) , UEIATE DME TAE R e 51 ™ LR 2 A
JLRDS f36Y7, BFEEIJLBVAE MR EMHER T
A% BN PS, LB AL T E A SR, R
TSR R4k L 1 PS A it — 2 SR RN RE,
o e 35 e W BL 2 80 R 4 1 SRR X TE
T 15 S LG ks R 1. AR LA B

SAPERE G, DT R B LMGE S8 CPAP i FH ]
K, PP 2 10 2 A JLRINR, eIt K
TAEBERE, ¥ T HRILRELP A, R DIE
A PSIRYT () B HAFEJL RDS AR A IS
R LI B 5 2 L Rt e ok
ARWFFE BB ST X 42t 2 Fe 3] T2 RDS J5
SRR R R, BRO0H & RDS 1
LWFRIESL, XEABEI O 317 7 A&, 76 RDS
W T R, OL{E N3 10 w2 8N PS, RIS HE
Bk T O A K T 20 1Y 5 4E F1 8 S8 RDS 95 51, Al
AR A BERT O H E 223k 31 20 I 7 RP=5 8
PS, AN R A BB 23 20 S SRR T o AT
FAERE 6 h IV PS 3 IRIT4L (I8 A PS
2H ), 6h LUS N A o xt RZH (B0 R ] PS
) o ST E RS A Bl R S Y R T
(3 ) H L RDS Ay s 550 1 H A ke = 11 R Rl
BUGT BRI, AR 24 5 150 B 43 B vk 45 25 i 1l 7
40~100 mg/kg AR R ", ABEGY AR RIHIA T A
IR RS T 70 me/kg 1 50 me/kg W RHF] WL, K
T PSiAYY (1) A HJLRDS B W HZ5RE, H
F (i) A IJUREMNT R, HEMHZ, BIL
FBE 257 2B 1 e 25 B R FH S, ARHF
Frh—J R TAu R, 55— HH T8 1R
N PS JE s O AT — e R B FARE T2,
552 WL ERH PS BRI EE SR 50 mg/kg.
AW LI, AR TTIE, EIRNT IR (R
BIGITAL) EBEC R T RERGIT 4L, 13 4
IFEAA G, TR 3 4Ll i 5 & AR
B ENEES, BT SRS A,
Wl T (i) 2 AL RDS By & AL FL R4 AL
9 PS WD . B N TR kG S8k, A
R s i L Br . RS E . JFRIEN A
A2 DL RIR TS R RDS VAT RS 5 15 ) H
JRH . ABFgE, B4 50 mg/kg K 70 mg/kg PS 1A

288



F16EHE 3
2014 4F 3 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.16 No.3
Mar. 2014

ST B LA = OL(ERI(E /30 R 14.4 J 141, T
XA AR LA = OL(EHI(E 16.4, BARZESAS
2R S, (AT 20, % R4 ol 420 A X T
BEAAISCIA B[R 2 B LA A e, o7 4l Bl IR
Y7 Rt B A LR AR T KRR S TR N, B
IR AE L A B PS KA, LA
TR KA, B3 =2 MIFER LI 225
EABFT WA B, RN 70 mg/ke FIHEA PS 5
BN FH PS AR EE, wT AR BERs ] A BE 9%
PS 2 R M VL BN FHR . S OL{E . HLBRGE < &%
CPAP i ], DLRASIRER G AE . PRI ALAH il
9. Wl ke e & AR Fe A T A RRAIG, 150 B
AR PS AT LI R (i) 2 H L RDS iR
JraR, IR PS BARIA YT — Jr T T LA i
JIGOR M, O Al AR sS4, 53— T 2
JEVFIRALSECT P W T LS R ) A
P, BUBRE S R 4R 48, A /b TR D& A I E 1Y
KA, SRR, W3k R R A R,
T 8 T IR97 A RCE, Wi T BT A,
Wb TAEBE S . L SR A K A e bR
i FH 70 mefkg 7 £ (149 PS ¥ 7 21 5 1 T 50 mg/ke
FIT A PSIBITAH TG, 1H 70 me/kg 7
1 PS IR Y7 ZH 5 50 mg/kg 7 & 1) PS 797 1AL bk
AR AR, I BLRE DG T %6 & A S B G /b
fERE s a4, AR BE 9% D, 30T 70 mg/kg
)T RCEAR T 50 me/kg BOFIE, $E5 T R
N AN,k B d AR R IR T RDS AR R 2,
Rl RS mYTR, (HWRE i, fIRI7
5 T A0 AR 5 £ L SR RE 28 B IR 50 B A E k50~
70 mg/kg (75, PR H 0 50 mg/kg 7 18 PS
BRAEAE B o (] B PP IR ATLAH SC: il 2 T T 55 % HRZH TG
Z5e4h, HA T L 0 s O1(E, /DAL
WA CPAP IR R, FEAL s & A Ffitish ik
AR, WD PS 2 R LA B AV BE 2

B2, FEBURIA YT DR & s B B n 5 25

LIS

IRITREEAL L, AR OT{ER T 10 ALt B350 H]
PS, FILLRFWD (i ) BHBEIL RDS Bk
i, ARSI ALY ] S A BE T, s B 9
AR FRCR, BRI FRCR A,

(& % x ¥
[1]  Tita AT, Landon MB, Spong CY, et al. Timing of elective repeat
cesarean delivery at term and neonatal outcomes[J]. N Engl J Med,
2009, 360(2): 111-120.
RFER . RE AR N S5 R S 2 A LK
FABLEAE R AT (1), s LBk |, 2009, 47(9): 658-
661.

Ma X, Huang C, Lou S, et al. The clinical outcomes of late preterm

(2]

Ell
infants: a multi-center survey of Zhejiang, ChinalJ]. ] Perinat Med,
2009, 37(6): 695-699.

[4] Gouyon JB, Ribakovsky C, Ferdynus C, et al. Severe respiratory

disorders in term neonates[J]. Paediatr Perinat Epidemiol, 2008,

22(1): 22-30.

Consortium on Safe Labor, Hibbard JU, Wilkins I, et al.

Respiratory morbidity in late preterm births[J]. JAMA, 2010 ,

304(4): 419-425.

Wrte | Mipn e, B, 45 . Wi LRUE H LI A

ZEA TR RAE 5 (0], TP B LRI | 2008, 46(9): 654-657

KRz A RILE GE ) R BHE LR E

LEA RN RIIHT [J]. B0 B « SMBHAR . 2009, 22(8): 718-

719.

El Shahed AI, Dargaville P, Ohlsson A, et al. Surfactant for

meconium aspiration syndrome in full term/near term infants|J].

Cochrane Database Syst Rev, 2007, 18: CD002054.

XUHRZL WX Sd | T L 3 I P 0 ST AN [ i

Az LRI 25 AR I RT ROWEE (0], PR LR AR

2012, 39(6): 642-643.

Sweet DG, Carnielli V, Greisen G, et al. European consensus

(5]

(6]

(7]

(8]

91

[10]
guidelines on the management of neonatal respiratory distress
syndrome in preterm infants, 2010 update[J]. Neonatology, 2010,
97(4): 402-417.

[11]  Ghaemi S, Mohamadymasodi M, Kelishadi R. Evaluation of the

effectes of surfactant replacement therapy in neonatal respiratory

distress syndrome[]]. A E 24 0 LRHR L 2009, 11(3): 188-190.

Kz, 2500, BEICHE, 45 R [R PRI G PR BOA 7

Az LRI S8 255 R 07 A LB 0. R B S AULRHR S

2012, 14(4): 253-255.

[12]

(ARSCHAtE: EPREL)

289~





