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Abstract

Backgrounds and Objectives: Preterm infants are at risk for respiratory distress syndrome. In several studies
Continuous Positive Airway Pressure (CPAP) in combination with surfactant is more effective comparing with just
CPAP method. This type of treatment is known as Intubation, SURfactant, Extubation (INSURE). This study was
aimed to determine the risk factors for the INSURE failure.

Material and Methods: This descriptive analytic study was conducted in NICU of Al Zahra Hospital. All
preterm neonates with gestation age less than 37 weeks who need surfactant replacement therapy according clinical
manifestations were investigated. Infants intubated in delivery room were excluded from study. All neonates
received surfactant according to INSURE method. Patients who intubated in first 72 hours of INSURE were
considered as failure group and neonates without need for intubation were allocated as success group.

Results: There were not statistically significant differences regarding gender, mode of delivery, maternal risk
factors, and first blood gas analysis between groups. The mean birth weight and gestation age were significantly
lower in the failure group were 134245459 and 28.7+2.9 wk, respectively, which were significantly lower than
success group (1688+472g and 31+2.2wk , p<0.001) . Apgar score at 1 and 5 minutes were 5.742.1 and 7.5+1.3 in
failure group and 7.6+£1.5 and 8.8+1 in success group (p<0.001). The Fraction of inspired oxygen (FiO,)
requirement, severity of disease in chest x-ray, need for repeated doses of surfactant, packed cell transfusion, patent
ductus arteriosus and intra-ventricular hemorrhage were significantly different between groups (p<0.05).

Conclusion: preterm neonates with lower gestation age and birth weight, low Apgar score at 1 and 5 minute,
higher Fio, requirement, and higher RDS score are increase the risk for INSURE failure.

Keywords: preterm neonate, respiratory distress syndrome, treatment, surfactant replacement

“Corresponding author:
E-mail: gharehbaghimm@yahoo.com



MY Sladis \FAY il § (yags # 0 lac Y0 6590 3 il jam Siilags Silosd g (Sehij o gle olSLES (ki3 dlans / AY

INSURE (44 gy do Caalisd § geu (83,308 CosSils o yigo Jolge

Lol s g3 60yl €58 a8 (S psle ol (S 0uails (1) (so0ub cnedls @lBiEaS Kot ofly o 3 Slawas 03410

E-mail: gharehbaghimm@yahoo.com

Ol 33585 G308 (S psle s3I (B 5590k codles @lEdas IS 5o toul jla 95 (&5 5o

Ol 33,8 S8 (S asle slials 15 ina dicund saaris

VAT sGhpady NY/YF 0l

LXYLEN

a4 il slenl cute HLAS 5 )8 sdate Slallae 53 a0y gy kS e s pokes Sap e el Olbls 5 rdlaal g diss)
ol 53 355 e el (Intubataion-Surfactant-Extubation, INSURE) jless sy opl il o oles a0l 5,008 51 555 sl bS5
255wl 5 anllas 5550 3L o s Glays B ol K 55 a8 el se anlllas

A el 5 55 sl glﬂ)}—f:)"}dijsjd Ol 5 o5 slemdl o (3o 5o IYAY BAYAY Jlu ps s deo g anllles Sl 4l gy g 090
s A Gy SIS, 5w INSURE O g ok aslllas 5 g dndls LSS g 4 5L b @l il oS aa YV 5 0l Ol 5 eled
058 Ol5e 4 LRI 3w O gonly 51 4 5 SIS y5en 52)35 5l g Sl VY (b 3 a8 sl 5 ks 8 ot aalllas Sl il sl A5 s 55 S
A w5y S0y 8 Ol 4 3 S Iy e O gl 8l 5L oS Sl 5 5 300

om0 g s el Gl s 0 Glagl8 4 sl Lo A 5118 0558 Sl s sle st Jelse Ol g8 i B S il 4Sly
VVEV/Y Gogo 05,8 53 5 p S \WIYEOYD 5 acia YAV YA oS5 S 53 W5 035 5 (Shelom s (395 (513 ime (s3bl g5 055 53
SVFEVIO oy 4iBs ST o j05 5 VIOV 350055 53 5 OVEY/N ceSto3S 5 sl dids ST 0,0 (P 2/001) s 0 S VPAAEVY 5 atin
PN ) s VARV Gosn 05 8 55 s NAEY Sl 03,8 55 ookl o jiewsd 005 (P 0/00)) 55 G350 5 el 05 S 53 5 4 VAE)
O Gy a0 P /) Gl ST a5 (P /00)) a oS (6,855 s (P /e 0)) 5L s e OS] e Ol
.C,Jl;d)l;&‘uéjuc;jwa)jfp&ﬁ(P: V) gl s g5 s (P= 0/ ) 5L LS Gl e sy s (P< 0700 )

AJ.ZI;J'L_Ju;:}!b.C,Jé.\.éb.Q}:wSl‘u.JJ}EJJ\ka);@\:ﬂgﬁi)d}\@:)@hjgas F 0508 5 5 e b0l s s a8 dais
Al 4zl 5L sdeme O gl 530 4y 5 AL el @b 50 INSURE. (55 a0 GOl s 3 500 Sl s A3 VU LGl oS o s 0 500 5 AL

Qtsb)yﬂﬁ j})cdu))cw B it ‘UA)U ;l)}::uay‘sd:ds

podis DS 5 G Sy (1) Lpd s Solew opl o
A5 By 023l Nl o b oS8 Dl (el o i
GSle iz )3 S o p ks oy st (YY) 50
Olazl comalim s 4 Olaul o sl o ol 3le by
2 8 ols Ol ile s b il (Sl
S Skl e M e e b
L ror ol b (Rl 53 (kS s ook ot
Sk osle o 55,8 B pae o Sheb L L o 05l o0
O 5 5 e Al 55558 e s S N

Y5V Ak

.

dadlo
Ll S S5 Bl 3 S el ke 5 S
o oy I 8 D gl s Sy Sl Juas)
u\b\)‘y JJ.J e d r).xw.: .(\j*) J}.i: P duﬁ‘” f:la.w
s cLis g ke L (Respiratory distress syndrome, RDS)
v.(kpl;- e L Ol g T8 oS gysb 4 gl e s S e
Df\an Sl S W 0y b Oblys 1F0 5 azea Y 5l S


mailto:gharehbaghimm@yahoo.com

‘\~/Q|JLSAA3¢§-L3¢J§‘}M¢3:QA

INSURE (g s IS8 gua 335 a3 5 s Jol g

S sl 5 O gl ST 5 IS ) s 5 25 Il el VY U
INSURE 8o Olge 4 a5 AS o Iy sdome O sy 530
oS 53 Sl ot Jalge 4 s OF 5 I sy e wtlis
oS Oaebsil GG 258 sl gyl Sl ey st
e S o5 53 Sl S 8 JU, S35

V\J)J&quvbjdﬁlNSURE gji’.ﬁ)).\\)"j@'.’

La gy 99190

2 e M s il S S sl
= il S Oblis ens sledle St s 4-4) Jl
25 (Al oV e by S0 ) s sl e
o ske ol B aneS ol 0l el sl Ol )
Dol ey 31 s 38 3B 1 G ol el 3,5 S
Oslys eolad g ok Jtl Alal8T S ol andlas 5,4
osdle oAl (Do & wia YV 5 Sl e 4 ol
saseis by et Wame Lagdl Sloys— d5gel S e s il
A S )3 Sy s b Olays S kS oyt p ot
Sl ol Jlgl a4 Se Oblis Las adlas 5l
a3 8 b OBlig s Akd WShal (agses S
:ﬁ}.chjl}w%jx;ﬁaﬁ@}:j\ﬂj B sk
GV ke b O3S @ 5L (KBS 5 Ol ay SE
(oo o w3 o b S Sl S5 Jsnly e 5 A2 T
Al Sl g 035 ke 1 O el ol ol S o
(’B'J INSURE gy a4 Cilsysm b Oloys Olslys sl
Bl 4 o858 V=) Lils ils 5l e slg 28 S
e 45,5 )13 O gl g8l 5 5 SOY o (035 0 S5k
VoSSl SAS Y 5 Ol ) A gl 5 SO
V=Y Obslig 55 e 553 53 53 O35 0 S SS Glil 4 o (oo
35533 53 855 S S Gl 4 o o VIO Gpgmss S kS
S il e o ¥ Bl ST VL OB 50 5 ke
S S 53 s S Gy adls J&\;(Mjﬁ\‘);aj} rjf
Oj}d‘)"@t;é:ﬂ'/\ WSy g L ) sl 0
L Oleys Cod 5 okin S anSl sl el e OLSHL
Calys 5l e S Oble 5l as S 3 S s 5 CPAP
U s Lop ad S Sl 3CPAP Cov 5 L 4 suS] CilsG ) 5o
05,5 Olpe & A3l 53 sdoes O il 51 4 35 dAny ool VY
S Obls 3l s S as as § ks adlas 3se
By Loy CPAP Cov 5 old apgnSl il il s
OS] CLM\ Lo s Ll 5 S o g aalsl e a4 Iodms
Ssdel 3 5 Mo p3 X0 (VL O3St 4 Sl LAY Sl S
a3 S g Cou g ekt wstl Ayl L dS
WO S 53 didd 435t 55 INSURE o o3 05
Ly andlas @ 55,5 bl o COSU ) s 5 2 a3l U Sl
sl Ll e s sl S Syl e a5 YA Ly dndls
.HUJ.,LA;JUm:)U:U)J\\‘V}C)L&-wUm)'lJJJJ

"t fars Mg O e el der (B L BB (oley
S5 J5l 555 95 b 0T s o35 0k ey (Sl e 252
J S 2,8 Sope s Ol amiler ke I
s o o bl ek iy oS gt

Solo Oloys 5 S3sd5bnnd 2 5o Ao Dlads
G U5 oy Golew Oloys 53 sdes b0 &S ol 0l r\;u’l
Oleys 5 g 31 3 s 2l 558 55 b ay fib e
(0) s o ZSL s 22 b (Sl

Seslisd L el ) Fujivara < VaAs L )
Ll oS s podn a4 Dl OBl s ZALSE, 5
53 cilses ladllas 5l (gadaza 35050 0 5SE 5 S 1S i e
(5-8) ol 81 ol 6

o 6ot lays ol (SB35 595 5 oS ol
S JUid 5 (SO a5 okl Solo sla 25 Obe Sl
(Continuous positive airway pressure, CPAP) |54 ol , ¢ gl e
el bl Wl b e Al e s o g el el
DRI e s ks Dleys 53 SEG ase
S ke Wl dsed &S 550 o sl Gloys ol 15 (godaze
W55 5 26 Gy 5 ot ol ol (Sh 5505
Ll o o Pl oo SO 458 Rl Gl el 008
el S ) 51 S (CPAP) o33 (sl pshte e L3
oS 500 MO Osebistl la e e CPAP (6,8 IS Ui
O0) S wl 2alS UYY S Ay sylse 5 o e
o bS5 eslanal O CPAP fli;m:})' 5,8 ax S
SNl SEEEN Mo Olsly e s u.@ff U S e
Sl ol 315 o pm Solow SRl 5 Jawgie U bt kS
o el sl esme bl dliee Dlallae 3 ]
oo SLEE e 5 oSl s 35 ) il S INSURE
Ly 2led o CPAP ol o Gk 3l alsa ol gl
ONVA) Gl ol Ol CilS ) g 3 o0 b SO 4568

Slele o S e Ry p o r.i))\p L b bl
S Sygo ok L,S e o3 Sy sy opl o adsl
30l A gnS] e oS By 5 LSS g 5 0l a3l 0
Shgsess A Esl iy ol 3,8 s L CPAP o
Sk Gy Gl OYATNAYE) 555 e s o3m Solow
Ololyg o s Slemdlm Siom 5o (Js 058 (o plasil Olasly GUI o
45k (lSE s 5oy 5 3 A CPAP Sl eslinal .ol 1 LB
g ool pals el - Ol &S 35l sy 058 wgSl
2 S bls SlSe w58 2l 25d 0 SO
3 Loy 555L) el last JLis (lag 5 5d5) ol a3l (6515 -
S el Ogealisil 51 26 las g5 (Lol Ol 3
O55L L Ziste 5 alsn ol Osmli fS Sy SRl el
(YOXE) (s 5 52) 555 o

O DS pes st gl b
S, > (ntubataion-Surfactant-Extubation, INSURE)
O35 3 (53 s ol ol g e La gl Gloys 5556



M-AY Slades \FAY Wikeal 5 aga # 0 jlach ¥0 698 53 515 5o i Sicilgs losd 9 (Suli s a ple olSLEI (Suhi s dlana/ 4)

La aasls
J:“Sﬂt"u“bff” oy 335 VYV slaad anlllae J5b s
= sl S Obslyg ey la Sl e ie s amia YV
Shkzdls 1y andlas 45 55,5 Lol )5 a5 WA (g s sl Sleys
o3k 4 INSURE iy, Loslse VoY candlas 5,40 Olslyg o
Do ol /93055 X0 53 (G se 05,8 Dbds Olays b se
L agnl Iodome gy Cole VY b )3 5 03,50 oSS
il Sle Sz (JOV) L5 AD ¢ s02me 53 (S 05 5)
«aa Y L YO ﬂuww)ﬁbfgbbjs.mﬁcgf@
Slasie il o8 VOAEONA W5 035 5 (F/FTEYNY)
Vs 88 5 alie 5 s 3nse 058 5 03 DIy
Golel ole as e Ol o5 S 53 3 Oblyg Slasis
ole Jht Jalse Olaly g5 cuir BB Sl ol e
ol Sl 08 sla 58 I Olegl 5l U3 05558 3l s
03,5 55 om0 (Gl op S kSt (95 JLis > @) Wy I
ST e 5 055 o (Sl e o3 b Sl 5 e
ol slgslan 5o 5o 550 (03 O3St SRS oz 5 ol 423
4L i S (555 D (S s 0 ped
Srrs 2575 3 0 Gy 4 0 (D) s sl 5 25
65,5 33 U S8 ime SOl s Sb Sl sl 5 S 5he

A g O3 mer dhaz 1 OIIG S Sl (6 s Sde Job s
il esssle 5581 Sy ST Olegl Sy o (Kol o
Sl 3558 OSSOl Olal Sl Jd5ole Lo 5 055, 58
3doen 593 4 5l 5 SIS g g2 Ol 05T 4 Sl ke
B Snis 2 5 0 GuF s o8 Solem 4 Sl
opoi Oblis pled 3 3 8l b Gbd e 5 A
S sblis ¢§bb o ool (V) S o 2ess
DSl CBE ¢ kS o s S3 (S S e b 3
5 Al =Y el e A S sl 5 BT g 3L 3 e
)sww@):.w\ﬂx«WU}L@)’lolﬁCM
sdalie glsn o S555 5 b SIS0 aolal 5 o3l
S e o 3 Sy L ssd s Al
sl CpelS Cas S el s S a3 S B s
DS g oS e gl B LB s SIS IS
wils ize 5 moly S5sdS oay S a)lpe 5 L
A an S L s L sy Seal 4y 5 b edgdeee I3
SPSS (sl Ll o3 3l eslind b Ol g 4 by e sla o3l
Sl S gy 5 bl gle Sl sleslizad L s V0 il s
5 oS 5 ssse i 335 0503 L (S sdome 5 Jine
S0 3l geS P e andlas ol 53285 15 golel U

Sls ol Jelse 035l ol g A3 S A s me (el Ll
A3 S eslanad Enter gy 4 s S5 e 3l e
sl 5 3550 INSURE 65 3 55 55 s ke avslie N g

P CK0g 5 REPRYE .

(F0= slaas) (VoY =slaws)
YV £ (FY) FY (52 /N) S g
N2 WE) SO(FYNY) ol b el
NAts VA (YE/) EOY/E) L IPp P PR W g
23l g 05555 3L,
oy TOET) SV(SON) 5,03
V(YY) FEVO/O) RS

PH Lo 0 )8 5361 ol
/YO V/YVE/+Q VIYAE /oY PCO,
e £/9FEVV/EY FA/AQEY + /Y HCO;
Y$ Yo /FAEE)) VRV Y PO,
¥ EAASENYY 4N FEPE/OY Shre Sl il £ Kk
<efon) YANEY/A FAEYY (€an) Kal> oy
<ejee \WEVEOFO VEAALFVY (S N5 835
<afend OvH14 Fotyy 5L 5590 o3 O3S ke
<e/an) ONEY/ VO Y Jal aads KT o e
Y V5RO NAEN (o 4ids BCARYN
<a/en) NAED VAL ax S o et 0 03
¥ INCESRTAS O/YE/f (Coll) kS, gu 3l 55 oy
e W/EEY Y AN/ Gas) Slays 35St Sko
OYY YY/SEA Yo YR BV Ga)) @ fms ke




‘\Y/J\,m‘gwél.}aﬁ‘:ihmcf}:‘h

INSURE (g s IS8 gua 335 a3 5 s Jol g

S gl andllas 3l o3 SYL il 3L COlSS s (i
A TE BTV Sl e b b o5 V08 g s
i INSURE o (YY) 8135 70 55 3 ok ol
4 St O5eSt LS G 5 G COp HLES L s u
Ll e S 53 a5 500 Fhdd Sleys 5 Sl
53 S &l 5 0k Slyd lame Slse Gimen
s L3 atalie L2l INSURE 2y, S oS sl 5
W bl Sl S s | e Sldls el
wbe L3 INSURE i oS Jbslss Oloys gl (Sl
Mu&daﬁbwb):.(\“\),\;lnﬁz%ab'bng:,_wlj:
FhAd CaSE g 8 3 A S 53 4y (6500 DA S
i pns S s Slpd Slame D255k 250 (FFL) 025
23 S S dnST (65 JLid 5 Sl gy CnSi 0y S 2
plosil Ol Lo o8 (gl adlllas 53 3 SV eSS 0 S
adlas s .(Y").,\i:_,f uij\jf FASRC S Oljae g0 ol
Sl aidls 55wl ﬂﬂ[}- e eSS e)_)f ol
S5 L INSURE s, b e Oloys 350 /X0 /8 Sl
sdate a5 bl cillas s QbJUaA@L:}l{‘xS;\sda
s b aslllas 53 INSURE oo s s (sla 556 003
INSURE S 53 o 48l Olgs s 586 5l o oo
A5 05 5ol Sl o ) ASle S Lud asiie
3590 DSl Sl Ol 2SO aids 5 Uyl aids ST xS
VL S s DA o ed N Jl el js mi U
DS a5k K Bkl oSo 53 s S (5,53
3 St e 0Ll 5L 5 OGP a4 L ISE ) e
Axils INSURE S o8 Sl g s oo s (65597
Gsp sl 5SSy o 5Bl o i im0 S 4
i Ul @ dew Se (6,505 Ddd 5 sl aids K
ShAE &S 550 sy sl cpl A asls Sk S
35 058 ¢S 5 ol OBlis 3 S et ook O3y
S 358 el Ublis 3les S ol b3 b Lolse 5V f o
IS sdalie Sy cpl 53 1y Sloys Sl Sl (g il 2050
Loodd Ol ol Oblss aes adlas ol s &S b
Qb\j}?c%]&lﬂlhaﬁ:ﬁda>%xwwjjatﬂby
38,8 B 25 (Sl Sl (g3 sdoe il L b

355 alobis T 3 INSURE iy, ks ot Julss

SoS dauis

S5 omlb ey 5 ol 4B T ejel S5 el A5 05
uﬂiﬁ 9 Ls«-v.‘.«j U"’J:"“"ib ojw. LQ;.:...\S‘ MJL:.: U""L““\J" 9 J.})\J
DL WS-W be JLA:}‘ 4.5)\) 6}.&“ ;.*Lu.'“ JAJZ'M.;J C)J;M Losevt
S 3 08 Guyoa b WSS SIS 4 5 s
CwS oS SllE s Se SrA s Ok Sld sl
A2l e el 2zl INSURE s, ¢ ke

Yo Lo w&f«)} dmb; Bt ¢)JCM.~ A L)‘”’L*"f
S Soso 33 o3y Mdd (6,855 Ghse 0s S 55 (NVF) Slis
r).,\.'wa Lw u...i.c (/9\‘/\‘) )bj; Y4 B CSs aj; BE
S5 YF 3 P<e/en V) sl o QLA ) (il a2
Sl WS dls 5 g5 SOLSL s (a3 1SS 4 5L
'/"\)Jdbﬁ (/9/‘\) &3_}4 D}Jf).‘ J)jav_}('/.W//\)We_};
))}A YVWQ);)J)(./.Y/C\) :\)};O dﬁja oj;).h (P<
CPAP L 5 Cole 4 15U CPAP 51 00l 5L Sl day (FOV/Y)
55 5 (NN 5550 VY Ghge s S 53 (P<v/ee)) L S Iy 3L
ol rl>u\ vﬁ‘;f}w uﬂLﬂ‘j (/Y‘O/f‘) be \# )JWa‘)}f
fl?,;\ dé\ﬁﬁsjlijilﬁ P=/o0 ) Sl S S S
S 05 S 335 V0 5 (YY) e o5 8 sl39 WY 55 el
Y\ e oS 3 (P= /) 5s 5k Sl (gl (YY)
Ol 5 a0 3L (180) 235 YV CuS0y S s 5 (LY 2)sl5 5
L ogs (L V) 5560 Culg 5o (P<a/vv)) anils
S S Qe gl (P /) sy cnSE0p 8 5l (Sen oS
O S 6 e (P= +/+Y) S OheSl de &S sl Ol
JJ&'JJ(}; O gims (P=+/04¥) Q_QJ\}QM,}(P: o)) i
.,L:J)JINSURE &))WJJ

&

e

a3 ool Obls g 53 bdes oS o 2egd p oo
5 e Sae LS 5 rKi-“ O35 5 S o b 0T 50
534S gl 51ds g Sde Ol 5 Ao )3 OV/A ol asllas 53
b SISU b oy ol S sl Ol s i adllae o
(613 W gte o5 13155 ples @) BLE oo, INSURE 25,
(kS o> o 5 03 st (Glay 586 55 5m 55 0l Sl
53 oS Gladlas 55 cdl 03 S asiin |y auli ol aallae
JLEE el 5 p S VO 5 A5 05y A el Ul il 6
S 3 DA Gl S e O3St Chale & SL LS O35S
SO sl s FE S meS el w0 SLoe oSt L
INSURE e 556 Sy Ol a4 Sl 055 (slalS
03 dd S s waa Yo 5 6<Lal> oo b b Olsly s s
S 3y 63 se wlie wiS ST i INSURE S5 5l
) S e el s ek eslind i, ol 5L
5 i S 5l Ol5 o INSURE IS5 L Ylazm| o puiioe
(YA) 58 (6,8 slor (Sl 4598 40 51

U O35 oSk o U3 e gls sl addlae
5 055 Sl 09,5 5 Sl sy S8 5 Bge 055
O5eSt chale gl zb Llea adllas opl y3 iy (g S
Sb s Cal ey VL S0y 8 5o Jol slu 3L )50 o
0586 S, Ulge ol Csles 3 o5 05081 VL 2lile 0
Cals (Glys S ST s JLA e a Jy S wsls
Cola Sbd 0p Sl sla bl oSbe sl e
B3 Sl Sl sy eSS 5 Ghge 05 S 53 o U
53w aS Shlig 5 CuSa Ol &S AS aseie b aslllas ;s



10.

11.

12.

13.

14.

15.

16.

M-AY Gilades VFAY wdeul g (aga £ o jlad YD 0,99 33 yil Sloyam Acilags ilead g (Sl a gle olSuiily (Sudija dlaa / AY

g é)ﬂ@e-ﬁ S5 S Wl s uple Ly bt IS
Slre alS 50 5 Laih dlaens (65K Oy Sl

Sless = il S,e Oblys ehs gl Cudle w3 oS
.b‘)lb \‘) J‘<":‘5 JLQS gv‘.;)\) C,.:“&B \Jﬁjn

Referenes

Burri PH. Fetal and postnatal development of lung.
Annu Rev Physiol 1984; 46: 617-628.

Angus DC, Linde-Zwirble WT, Clermont G, Griffin
MF, Clark RH. Epidemiology of neonatal respiratory
failure in the united states. Projections from California
and New York. Am J Respir Crit Care Med 2001;
164(7): 1154-1160.

Fanaroff AA, Stoll BJ, Wright LL, Carlo WA,
Ehrenkranz RA, Stark AR, et al. Trends in neonatal
morbidity and mortality for very low birth weight
infants. Am J Obstet Gynecol 2007; 196(2): 149.
Lemons JA, Bauer CR, Oh W, Korones SB, Papile LA,
Stoll BJ, et al. Very low birth weight outcomes of
Natural Institute of Child Health and Human
Development neonatal research network January 1995
through December 1996. NICHD Neonatal Research
Network. Pediatrics 2001; 107(1): E1. Doi 10. 1542/
peds.107.1.el.

Roberts D, Dalziel S. Antenatal corticosteroids for
accelerating fetal lung maturation for women at risk
for preterm birth. Cochrane Database Syst Rev 2006;
3: CD004454.

Fujiwara T, Maeta H, Chida S, Morita T, Watabe Y,
Abe T. Arificial surfactant therapy in hyaline-
membrane disease. Lancet 1980; 12: 55-59.

Jobe AH, lkegami M. Biology of surfactant.Clin
Perinatol 2001; 28(3): 655-669.

Cheng-Hwa C, Ma S. The role of surfactant in
respiratory distress syndrome. The Open Respir Med J
2012; 6: 44-53.

Sweet DG, Carniell V, Greisen G, Hallman M, Ozek E,
Plavka R, et al. (2007). European consensus guidelines
on the management of neonatal respiratory distress
syndrome in preterm infants. 2010 update.
Neonatology 2010; 97(4): 402-417.

Gitterman MK, Fusch C, Gittermann AR, Regazzoni
BM, Moesinger AC. Early nasal CPAP treatment
reduces the nead for intubation in very low birth
weight infants. Eur J Pediatr 1996; 156(5): 384-388.

Avery ME, Tooley WH, Keller JB, Hurd SS, Bryan
MH, Cotton RB, et al. Is chronic lung disease in low
birth weight infant preventable? A survey of eight
centers. Pediaterics 1987; 79(1): 26-30.

de Winter JP, de Vries M A, Zimmermann LJ. Clinical
practice.Noninvasive respiratory support in newborns.
Eur J Pediatr 2010; 169(7): 777-782.

Biarent D. New Tools in ventilatory support: high
frequency ventilation, nitric oxide, tracheal gas
insufflation,  non-invasive  ventilation.  Pediatr
Pulmonol Suppl 1999; 18: 178-181.

Ramanathan R. Optimal ventilatory strategies and
surfactant to protect the preterm lungs. Neonatology
2008; 93(4): 302-308.

Te Pas AB, Lopriore E, Engbers MJ, Walther FJ. Early
respiratory management of respiratory  distress
syndrome in  very preterm infants and
bronchopulmonary dysplasia. PLoS One 2007; 2(2):
el192.

Stevens TP, Blennow M, Myers EH, Soll R. Early
surfactant administration with brief wventilation vs

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.
27.

28.

29.

30.

S g yaud
Sy ke Bils mss Sislas 3l cpdizes bl s
O bl 3 SO0 (r a0k e i S e 5 g S
3 e oled o (ol Rl dzils Jl Cole o

selective surfactant and continued mechanical
ventilation for preterm infants with or at risk for
respiratory distress syndrome. Cochrane Database
Syst Rev 2007; 4: CD003063. DOI; 10. 1002/
14651858.CD003063.pub3.

Verder H, Bohlin K, Kamper J, Lindwall R, Jonsson B.
Nasal continuous positive airway pressure and
surfactant for  treatment of respiratory distress
syndrome and prevention of bronchopulmonary
dysplasia . Acta Pediatr 2009; 98(9): 1400-1408.
Suresh GK, Soll RF. Exogenous surfactant thrapy in
newborn infants. Ann Acad Med Singapore 2003;
32(3): 335-345.

Bohlin K, Jonsson B, Gustafsson AS, Blennow M.
Continuous positive airway pressure and surfactant.
Neonatology 2008; 93(4): 309-315.

Bahadue FL, Soll R. Early versus delayed selective
surfactant treatment for neonatal respiratory distress
syndrome. Cochrane Database syst Rev 2012; 11:
CD001456.d0i:10.1002/14651858.CD0014560.pub2.
Rojas MA, Lozano JM, Rojas MX, Laughon M, Bose
CL, Rondon MA, et al. Very early surfactant without
mandatory ventilation in premature infants treated with
early continious positive airway pressure: a
randomized controlled trial. Pediatrics 2009; 123(1):
137-142

Dani C, Bertini G, Pezzati M, Cecchi A, Caiglioli C,
Rubaltelli FF. Early extubation and nasal continuous
positive airway pressure after surfactant treatment for
respiratory distress syndrome among preterm infants <
30 weeks’ gestation. Pediatrics 2004; 113(6): e560-
€563.

Hutchison AA, Bignall S. Non-Invasive pressure
ventilation in the preterm neonate: reducing
endotrauma and the incidence of bronchopulmonary
dysplasia. Arch Dis Child Fetal Neonatal Ed 2008;
93(1): F64-F68.

Koch L, Frommhold D, Beedgen B, Ruef P, Poeshl J.
prophylactic administration of surfactant in extremely
premature infants. Cri Care Res Pract 2010;
doi:pll235894.10.1155/2010/235894.

Miller JD, Carlo WA. Pulmonary complications of
mechanical ventilation in neonates. Clin Perinatol
2008; 35(1): 273-281.

Millar D, Kirpalani H. Benefits of non invasive
ventilation. Indian Pediatr 2004; 41(10): 1008-1017.
ACoRN. Acute Care of at-Risk Newborns/ACoRN
Neonatal Society:ACoRN Editorial Board updated
2010 version.www.acornprogram.net

Dani C, Berti E, Barp J. Risk factors for INSURE
failure in preterm infants. Minerva Pediatr 2010; 62(3
suppl 1); 19-20.

Cherif A, Hachani C, Khrouf N. Risk factors of the
failure of surfactant treatment by transient intubation
during nasal continuous positive airway pressure in
preterm infants. Am J Peinatol 2008; 25(10): 647-652.
Andersen T, Holm HS, Kamper J. Surfactant treatment
of newborn infants receiving continuous positive
airway pressure treatment. Ugeskr Laeger 2006; 168:
3723-3727.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Burri+PH.+Fetal+and+postnatal+development+of+lung.+Ann+Rev+Physiol+1984%3B46(1)%3A617-628
http://www.ncbi.nlm.nih.gov/pubmed?term=Te%20Pas%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=17285145
http://www.ncbi.nlm.nih.gov/pubmed?term=Lopriore%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17285145
http://www.ncbi.nlm.nih.gov/pubmed?term=Engbers%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=17285145
http://www.ncbi.nlm.nih.gov/pubmed?term=Walther%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=17285145
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pas+AB%2C+Lopriore+E%2C+Engbers+MJ%2C+Walther+FJ.+Early+respiratory+management+of+respiratory+distress+syndrome+in+very+preterm+infants+and+bronchopulmonary+dysplasia%3B+2007%3B+2%3Ae192.+doi%3A+10.1371%2Fjournal.pone.0000192.%5D

