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Perinatal Factors Influencing to the Response of Surfactant Replacement
Therapy for the Neonatal Respiratory Distress Syndrome Patients

Hye Jin Kwon, M.D., Seung Ah Hong, M.D., Soon Woo Kim, M.D.,
Yoon Jung Cho, M.D., Sang Lak Lee, M.D.,
Joon Sik Kim, M.D., Tae Chan Kwon, M.D.

Department of Pediatrics, Keimyung University School of Medicine, Daegu, Korea

Objective : The current study was performed to investigate the perinatal factors influencing to the
response of surfactant replacement therapy (SRT) in neonatal respiratory distress syndrome (RDS)
patients.

Methods : Between the period of January 1999 and December 2000, 83 infants were diagnosed as
RDS and treated with artificial bovine surfactant (Newfactan®), and response types were defined by
the changes in ventilatory index (VI), and perinatal factors were compared according to the response
types.

Results : Among 83 patients, 55 cases(66.3%) were ‘good response’, 19 cases(22.9%) were ‘rela-
pse’, and 9 cases(10.8%) were ‘poor response’. Preceding fetal distress was significantly common in
poor response, and average birth weight and gestational age, 1— and 5—minute Apgar scores were
significantly higher in good response than poor response groups. Adequate initial weight loss (1—3%
of body weight/day) was significantly frequent in good response, and neonatal survival rate was
significantly higher in good response (92.7%) or relapse (63.2%) than poor response group (11.1%).
Conclusion : Good response group showed significantly less preceding perinatal distress, high birth
weight and gestational age and Apgar score, common adequate initial weight loss (1—3% of body
weight/day) after surfactant replacement therapy, and induce early successful extubation of endo-
tracheal tube than other groups.

Key words : Neonatal respiratory distress syndrome, Surfactant therapy, Perinatal factors.
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28 9% Ao} el W v 2 e
A 2o (surfactant replacement therapy, SR Y &=
Qo2 Ao} AlEge] YZME 10% ©l8tz s
2 glou}, Ao} EFEY FFE(respiratory distr-
ess syndrome of newborn, RDS)& F2vl&otollA
50% ol ksl Aolst Rofe) thE] ARCE o]
o] 27t 84 H3 Yek' RDSE 1 €9le] 19598
Avery$} Mead®ell 9J3l o £ 484 (surfactant) 2]
Agjolekz 2 WalAl 0% 1980\ Fujiwara 5°°] RDS
gojoll ] SRTE A& Alxsle] &b} Q= 2102 B
18 oj% @A o o)gs 1 9lovt 1 Eibt AAs}
A ok= Aoz dA Utk

Segerer 5' SRT F kgl we} ApgEe) 2
2o)& Rolq Qloki do] 27) Hkgdle] A&EE &
(rapid and sustained response) °lA& 100% 4E3t
gou} AN (relapse) 3-& Wk B (poor resp-
onse) oM 182 F 108(55.6%) A8t BESIo] 9
o)l ¥HE A &FRch AEF] Rk diitt o
RDS 3lolelld SRTell chgt whe-ds ¥Aska ofw
3 F47] Q12FSo] SRT thdt whgoll FEE viAle
718 ZAkslo] ot 9 287} b5 QAR vl 24
3lo] RDS #ojollA] SRTS] 38 0% #4 + Sl
U 712377 A £ AFE AAski

ooy X SE

1.9 %

AZEE 19999 195 2000 1249744 2d7t
Alghsta SAe)E Y Ao} Fakadel] qad slo}
Z AH 9l uhalAEhg o 2 RDSZ #lsle] SRTE
e glo} 830|E dhato.z ket

RDSS] e 3, hdaos ¥ 7golrt of
Uz, 9sEs 34z, F5 38 59 33T Bt
9o} 7]} AQlo] QowA 4 AFRE FUY Ax
#<HPa0,) & 60mmHgol f21817] 18] F71be 5
E(fraction of inspired oxygen, FiOp) & 0.6 o|42&
FAshok Sha F5 X—A AL A A ool B %
dedo) o 4, 24 AF o FAMIN) sta-

ble microbubble rating(SMR) test®lX 27 15 x#m
o]} microbubble 7157} 1 mm®% 107] P21 3%
2 35k

2. | BM @Y8E §9

2 gol o]2¥ ¥ surfactants Sl Tl 7E
o] mo] AMLE T Qe 49 H FEES YR &
Newfactan® (Yuhan Co, Seoul, Korea)©] AM-5|10H,
Eo] gake Az A2 80~200mgke (d 120mgke)
olgla, §of uhe AL AER 7R# FRT 5
% Zn o] 9= feeding tubed 71Euie] Wof v}
2 58 A9, $ S9N A7 T 1348 F
ojak= 3 A9 o F 58 olulell AUt

3.7 382 BN

4} 18¢}H(pregnancy induced hypertension, PIH), &
| ek (placenta previa), $obe] FeHellA e 713k
24 AF oo} TS (fetal distress) 5, A4 3
ote) v), AjgF7Y, dole] H], 187 5 Apgar AT §
& zARIgeH, surfactant 0 A FAE pHY &
g ojakalgta 9l Aba ¥4, 714 E (ventilatory index,
VI=37) A e X B 715U E 2 E AR, Bom-
sel 2 o]43 WA RDS A%, 24 F SRT
7219 AZE R0l F 3 3YURMe] B 7] AFsE F
& H|E BA30] 7 F79 Al got Bt

4. SRTO] ojgt #182 B4

SRTel| thgh whe-2- Lolr7] fJ8f folsolA sur-
factant §o] Ha} Fo] F 1, 3, 6, 12, 24, 36, 48, 72
4l 96A17ke] Q1F3717] A SR FiO.3 Hd 71%u
o} (mean airway pressure, MAP) 3} VIZ 3731910
o, Vo] uj2} SRTS &2 £R/33ch A, V7t
SRTF 6217+ o]ufell 0.047 v|9ko g 7HA3}0] 9643t
M| A&shs 7348 43I (immediate & sustainded
response) .2, EA 6417k ojvle] VIZ} 0.047 v|Rte
2 23199t 6~96A17F Alolel 0.047 oMo F
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7¥ek 7%= Akt (immedi.te initial response, rela-
pse & recovery), AA 613t e|uie]l VI7} 0.047 w1
vto g 7AdR g 795 B (poor or no res-
ponse) ¢ Al #F Konishi £°9] 713 w2} £57
3l Z uhgTolM Tkl 9B F= FAVI
AAE H|w3tT SRT ¥ P33 7e} AHE Yo7
o3l 7)duigte] Wao] 7Fs3IR Al719) Aot AE
£ vl 43

5 18 BY

%71 Window$ SPSS 10.0 version package® ©I
falo] B3I on], Al F3He] B v]uE B AR
ANOVA testZ, 8|25 7132 Kruskall-Wallis testE
A% 1, AESS F335H 8 b] W= Pearson Chi—
square tests Alslolon, F 39 H]EE Stud-
ent t—test®} Chi—square testZ A&} on, 27} p<
0.05 1 A% SAACE folsitta a3ict.

Table 1. Maternal and prenatal conditions in each th-
ree response group of respiratory distress synd-

rome patients
Good Relapse Poor p
(n=55) (n=19) (n=9) value
PIH 8(145) 5(263) 2(222) NS
PP or AP Q(16.4) 4(21.1) 2(222) NS

PROM 10(18.2) 4(21.1) 2(222) NS
Multiple pregnancy  8(14.5) 2(10.5) 1(11.1) NS
8(14.5) 4(21.1) 5(55.5) <0.05*

Total 43 12

Note : Values are shown as number(percent)
PIH : Pregnancy induced hypertension

PP or AP : Placenta previa or abruptio placenta
PROM : Premature rupture of membrane

NS : Not significant

* 1 p<0.05 : Poor vs good or relapse group

Fetal distress

2 O

1. £ #3°] ME NEA

F 833 F & Fol 5520(66.3%), AL 192022
9%), E27 931(10.8%) 012, AAAAZE P
A nEY, Axemy, okt 27)skrs} el A
7 AR REE By o Hlop 2-5- BRI 55.
5% %39 14.5%, AL 21.1% R} 29|
2ok (p<0.05) (Table 1).

2. B B3] ;e sM oY

doleh AR 2 o Eot B9 vl Al F &
ARBIRAL, Bt A7 FET 33452 AN 30.1
Fo} B9 30.25 Bt ou|glAl #3keH (p<0.01),
P ERAFE BT 2.04kg O R AT 1.48kg} &
ZT 1.49%g 2o} JuiglAl #93kcHp<0.01). 183 5%
] Bt Apgar Aot $3F 6337 793, AL 5.
4283} 7173, £%TF 4.037 5.8% 22 47} £
A FEERo u|Al F3teH(p<0.01) (Table 2).

3. 59 31 ME SRTH YW

Fo] A RDSY 4 X—A A} 222 Bomseld] ¥
Foll M= Juie ATl gl 3, BPE 4=
2T e Fro R A7 9dkT, F9E ks
Bl B pH, Ak B3 9 o)aksbeba F (S
mmHg)°o] %&F 7.20, 56.13} 52.1, AT 7.18, 49.9
9} 53.0, B 7.17, 5537} 46.501014 Al T3 HA}
g ol 2T, Fo A B VIe 457 0.145, Al
T 0.143, £ 01402 vikaigleon, 24 ¥ ¥

Table 2. Other demographic findings in each three response group of respiratory distress syndrome patients

Good(n=55) Relapse (n=19) Poor(n=9) p value
Male sex 37(67.3) 13(68.4) 7(77.8) NS
Cesarean section 34(61.6) 8(42.1) 4(44.4) NS
Outbomn 17(30.9) 6(26.3) A(44.4) NS
Gestational age (week) 334 +30 30.1 +39 302 +35 <0.01*
Birth weight(kg) 2.04:0.60 1.48+062 1.49+0.47 <0.01*
1-min Apgar score 63 *15 54 +2.1 40 +22 «0'
5-min Apgar score 79 £1.3 7.0 1.6 58 +19 <«.01"

Note : Values are shown as number (percent) or mean+5D
* 1 p<0.01 : Good vs relapse or poor group

NS : Not significant
T 1 p<0.01 : Good vs poor group
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SRTAZI= G357 4.121% ALE 37ARE 23T 4.2
Nzrog fAR Al7)el Al ick(Table 3).

4. §° #go] & SRT¥ X7 §FH%

=0 Fo] R 34zt YUY B AFUHE 7 L3
)3 Boke W %ETE 3HF 1.3% Ah, ALEE
04% 78, BT 2312 06% F718t 4%
FolA Apgzolut BFFelA Mok u|A AFHA
7} dolton (p<0.001), z+ Tl dd B MF¥st
o ¥ E 9 d3TINE 1~3% LA 971 80%,
1%v]8F 228U 718 B9 20%010 1, Aol
gaFoE 1~3% Aad 2971 39%, 1%I%t 74t
At 281 Z7He A9 61%2 BT o HEe
A AF7AL7H 2SI AHP<0.001) (Table 4).

5. FO 81 G2 AYIY
Fo] F 7|ghite] dae] 7hssisid dotel B E
W7 ST 5398, ALT 4093 E3T 62

olyr} oju|olA Ao (p<0.01), BF 171€ ojufel
2] 5o} Al 9= Aol AP Z 3t
2235 AEF Aok= F 833 F 643(77.1%) 013, 7
ez o3 558 F 513(92.7%), LT 194 F
1281(63.2%), 237 98 3 13(11.1%) 2 ¥4 A
uoA] Bakuc oJu|9A| E3kcHp<0.01) (Table 5).

1 7

RDS¢] A8 19804 Fujiwara $°¢] 1072} RDS
golol SRTE A3 AE3le] 952 AEL Bad o]
¥ yHzog olgsy glov I 3yt MuAle| e
o7t Qlck. YwkH o2 SRT ¥R H7k= §4
F 0~120712r Y] Q138717] 8A- &, MAP, 9
g-AE AHaEH) (@/APOY), FiOs, VI 5— 9] W3]
w2} 247 22 % dhgE, GAA vk 22 AT,
e g0 BukeTol 470 % }ro] Ack Charon £°

Table 3. Initial radiologic findings and values of arterial blood gas analysis in each three response group of respiratory

distress syndrome patients
Good(n=55) Relapse (n=19) Poor(n=9) p value

Bomsel grade 3 3 4

pH 720 + 006 718 £ 00 7107 £ 022 NS
PaOz(mmHg) 56.1 +309 499 £215 553 £225 NS
PaCOz(mmHg) 521 =*13.2 53.0 =141 465 +158 NS
Ventilatory index 0.145+ 0.049 0.143+0.049 0.140+ 0.048 NS
Age of therapy (hour) 41 * 39 37 £ 26 42 + 52 NS

Note : Values are shown as grade or mean£5D

NS : Not significant

Table 4. Mean daily weight changes(%)* during 3 days after surfactant replacement therapy in each three response

group of respiratory distress syndrome patients

Good(n=55) Relapse (n=19) Poor(n=9) p value

Weight change (%) -1.3+15 -04+17 06%1.6 <0.001"

-l2wc=-3 44(80) 11(39) 001"
we<—1orwe>-3 11(20) 17(61)

wc : weight change

+ : Mean daily weight changes(%) during initial 3 days after surfactant replacement therapy : (=) means weight loss

1 : p<0.001 : Good vs relapse group, good vs poor group

Table 5. Outcome according to response to surfactant replacement therapy

Good(n=55)

Relapse (n=19)

Poor(n=9} p value
Extubation day 53+43 400+31.8 62 <0.01*
(No. of successful extubation) (55) (13, m
Neonatal survival (%) 51(92.7) 12(63.2) 101.1) <01

+ 1 p<0.01 : Good vs relapse or poor group

T : p<0.01 : Good or relapse vs poor group
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WAL 9} : - Ao} TFILY FFF A 8A 5 B BHEA Fol 39 1hgo] FFL nlAlEe F4b) QAh-

& 5o ¥ 247740 a/APO,9] FA|E 7]1F0E 0.3
o3 W W3, 0.3 mIvrd w FRI-FOZ 3lof whe-
T T7%AEA vhg 66%, YAIA ¥k 11%), FHuks-
T 22%% BT, Ad F T TS dAA w
ST uiAl 27) B AEZFOIY, HY) 3]
Zo| Woltn 3o A4H weFuT 37t F4) &
& 702 Bsgled, §9 |H 2FAP M
SRT 24417 2] a/APO,9) H3lE 7]F02 3o 0,
15 mlgk Al B3k, 0.30 o)A A] BT 07 3] %%

T 40.7%, BT 24.1%817 319, 715 4EF 5%,

BT 26%, AFEES FET 9%RY BRE 50%2
A FolA o2l WA Aol Yok Tk

Segerer & SRT 1~6A17F 3 E7)4ka9] 5
32 71E02 39 50% o} A wE WEF(e] F
o1 8~60A1ZF APolell FiOy7} 0.6 o4 R3] Al Al
02, opd Wi ik &P, 50% v|v Aashd £
TOE o)A - surfactant A% 3o} 152 & ut
& ALT 53.3%, ALT 40%, EBT 6.7%} 3%
on, EFTMN 27] FiOy7t w7 Bt u|9lA &
R, AFFEE 84 30 35l

Fujiwara $'°2} Bl 5122 2/APO, @ MAPE 7|
TOZ 3jof SRT ¥ a/AP0y7} 0.2 o1 37152 MAP
7t 2mmHg ©)¢ ZAHE o] A& F 120417 A

. &5 398 WeEoR AN 53~79%, 5ol F 3

2401719] WREE Fou} YAA o3 F oA SAEE
A= ALEOR A9 15~36%, SRT F 6417} o)
el /APO,7} 0.2 o1 Z719A] e A9 2370
2 #A) 5~11%2ky B39, Konishi 55 VIS
71E0% 8] SRT F 6A1ZH VIZ} 0.047 mjgte = 7}
23K A4 Wk (0] F 6~96A17F U 0.047 oo
7Rk 95 AT, 0.047 082 Al A&s= A
T FTD), T 6212 o] 0.047 o A&HE A
o EFT0E Wrlon] FEF 83%, AT 10%,
EFT T%eH s1510m, g AFLEo) RS TolA 3%
2 A 36%80} ou|glA Wtk ik
o] B =80l 19934 vl %) a/APO,Z
71E2% o] WP} uuksFo] 42t 58.3%9} 35%
2 Busiy, v o] VIE 7|08 dlof s 72,
5%, LT 10.0%, EFF 17.5%% B0sck Azt

9| 7% Konishi $°14 A% VIg 712028 %35
T 66.3%, LT 22.9%, 2FT 10.8% ©lo}A APk
o] U9 7|& HuHcks F o wokon Ao}l A&
&2 FUelMe XEke] e BuE glojA vlast
57] eigkort, 9j=e] Bwelq Ay d5FlN 92.7%
27 w343 BTN 11.1%2 7F8 Wi

SRTE fwo] Y& T Azl gt A= dA7}
A T2 AHShs 9 Bd 84 229 FoAzL £
5 50l tiEiA olFolA gt Fojazlel it A+2
Konishi 578 4% 30% ojul] 27] %oi7} 4% 64)
Tt Aol F= $7] Fo{rrt a/APO,, MAP, FiO.9] 7)A4
AP} u|oiA| Foha sl 27) Fol7t Foha sglE
o ol2id 27] o Fof (BF 2470 §o) 7} F
7] FA(BF 6~1223ke] Fohro) o FFHHoleh=
2 gE ATESBME ARua o Rof g3
£ %23 Konishi 5% 60mg/kg $oI8 wuc}
£ 120mg/kg F4E w7l Gortner 52 50mg/kg
7o & furh= 100mg/kg FoIE w o/APO, 443}
MAP 74 59 Abas) 9l Q] 30| o dAs}o
8% Fo7l a¥A]l Ao wusiglon T3 Sk
& FoiE dolt §43] Fo A ¢ AFolgk= ¥y
E AT Fojdhs AF ¥ B YA £ o}
A E §hE2) OB Alo)7} YA FEol &% A
Al (bovine or porcine surfactant) 50§ A] 84 surfac-
tant (Exosurf) B} B4 Z7)o] Abzshe} s7)59] 7)
AEI} Qle Ao deja Qg2

SRTH 4hSof] HaS njx]= 5417 Q1ZR= Charon
T WEEE ol E4AIF olu 5% Apgar A=
frakdck di9lon, #3 chlg AN E )
# A a/APOy7} 237 0.08% %37 0.13Ht} 9jn)
A ol whgo] JIRIAZ, Segerer $'& 27) F
TPk FEE BR 55 A¥YE) 5% Apgar AS
9 g A AT Fol L v ASoetn &
Sk Ful Baos v Slo) A7 A Vg B}
3 3giou, ARl A= Hol 2d59) 47 18 o
5% Apgar 3%, X85 A F5 X—4 A} 4 RDS AL,
g F 2719 AFHL JE Fo| AL vjxE= A
o7 AAsQEd A8 F 27) AFS RAG Bat
FETolM B 22 SRT F A& o) w7t Yojupa
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A2 : Ao} F &gt ZF F(respiratory distress syndrome of newborn, RDS) #olellA] 7 319
27 Eo(surfactant replacement therapy, SRT) 2 #Hg- o} ofjuj g F4k7) lalgo| # 89
B EA Fo] F yhgo) QS vX =7k Lotrnat gtk

AW ;1999 195E 20004 129712 297 Agoigty FAelEd Aot S8 qlgd
$lo} & olabA wl wapdsrd o2 RDSE A5 o] Newfactan®* S SRTE w2 3o} 838 dide
2 3 Fo 39 %?leiu HskE 710 & Mg TS FET, AT Y EFTOE ol
z} 7o) by gl FAby) ozl 4l 2§ ANE vuiAaelon FAEALS A 21 vliaE ANOVA
test, Kruskall— Walhs test ¥ Pearson Chi—square test® A|33}3i3, 7 ¥#1k9] v¥]i= Student t—
test9} Chi—square test® A3} on, 247} p<0.05 <1 B FAHCE foJsttt i3t

B I} E 838 F 2ol 558(66.3%), AT 1981(22.9%), B2 9#(10.8%) 0131 v, AH<]
2} F Hjo} 2Fo] BFrolM FE ol At wrk AuisiAl Bk, A A 2 AT
F5 FollA Aol Bkt vk ouiQdAl ke 187 682 Bt Apgar HE 24 BTl
kFEct ou|gA Witk Fof A RDSO ¥4 X4 438 SFreM dErRG i Bert @
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