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Effect of Nasal Continuous Positive Airway Pressure after Early
Surfactant Therapy in Moderate Respiratory Distress Syndrome

Eun Ji Kim, M.D., Hae Sook Kim, M.D., Man Hoe Hur, M.D. and Sang Geel Lee, M.D.

Department of Pediatrics, Fatima Hospital, Taegu, Korea

Purpose : Early surfactant therapy with either gentle ventilation, high—frequency ventilation or
aggressive weaning of mechanical ventilation are principles for the treatment of respiratory dis-
tress syndrome(RDS). We studied to determine the accessibility of noninvasive nasal continuous
positive airway pressure(CPAP) rather than mechanical ventilation by invasive intubation after
early surfactant therapy.

Methods : The study group consisted of 14 infants who were born and diagnosed with moderate
respiratory distress syndrome and received early surfactant therapy with nasal CPAP of PEEP
5-6 cm HyO within two hours after birth in the Fatima neonatal intensive care unit for two years
from January 1999 to August 2001. The control group consisted of 15 infants who were diag-
nosed with the disease and could be weaned from mechanical ventilator within five days after
birth during the same period.

Results : The characteristics, the severity of clinical symptoms and laboratory findings in the
two groups at birth showed no significant difference. Neither did the interim analysis of labora-
tory data in two groups. Of 14 infants in the study group who received nasal CPAP after early
surfactant therapy, only two infants showed weaning failure with this therapy. In the response
cases, duration of CPAP was five days and mean airway pressure was 54+0.5 cm H-O. Two
had the complication of CPAP with abdominal distension. Final complications and outcomes in the
two groups showed no signifcant difference(P>0.05).

Conclusion : The clinical courses in the two groups showed no significant difference. Therefore,
we suggest that early surfactant therapy with noninvasive nasal CPAP is a simple and safe
method rather than aggressive weaning after invasive mechanical ventilation in moderate respira-
tory distress syndrome. (J Korean Pediatr Soc 2002;45:1204-1212)

Key Words : Moderate respiratory distress syndrome, Early surfactant therapy, Nasal continuous
positive airway pressure
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(nasal prong; Hudson RCI FAHAIE)E F3] hol<]
Aol &Fto] 7Hald & J== FX At E7E &
2H(positive end-expiratory pressure, PEEP)2] %7]
AL 5-6 cm H.O, FiO= 60%= st 2 &
gtole] AT 4 SUd Jhs B4 FH AL
AL Fg¢e 2T dY¥ol 4 em H.0, FiO=
40% ©l3toll A 24413t o] Fhol AElrt ehgslE

CPAPS A|A3tY] nasal 0.2 H&3FF i, TFoe
T4 3He] gl AF tAl 7IE At d9F
3E7] ABE Ak

gz S48 F 4-6A%F & ¥ 2 A
£ B IFEFY] Ase d4 ey
% e BES VIEeR St aNl=
Ar1ae] %7 AAL X]E(amplitude) 20-25

mmHg, &% (frequency) 6003/, Bt 7|=9
HEA 7] 9HRY 2-3 cm O A% =A FA8)
23 sigh respirations 3 #3 539 HdH 7
AFdS Adsiant. 2EA el 27 A4S

& (flow rate) 6 L/, A&7 2045 cm H0,
71 ¥ 4 em HO, &5 20-303l/&, &714
e 04-05%% 39l
7.25-745, PaO;+= 55-70 mmHg, PaCO;+ 45-55
mmHgE HXE 3a SE5F AW 3540
=& 49 PaCO= 55-60 mmHeg7MA %= 383tk
(permissive hypercarbla)12 W ool3aEs) olg Wy
& A= 5&71 WHell A FiOy7k 40% olst, Hd 7]

olgtoll A FAEH YAFE=AF o

M

FUR Jbe BAY pHE

o oE o 1%

ut o fo ol

o ARl 8A A% AAR F 3A%
AT FUE s BHE FEolA B4 F 15
, 303, 1, 3, 6, 12, 24, 48, 72, 96, 120A1%Fell A1)

EEZ 393 FAl AE5AQ0 SaO, monitoring
FAER 3 W50l

4
S A% A U b 2H

o S F7HE A8
F5 A Z29e W g9 34A Fo] A F
1, 3, 6, 12, 24X, L F 12A1%F FHA o2 A]
stdnh 7 welA E57] AR MAEE dofr7]
3 1 THV] AE F 3" vt BAS EY
23} A 9(oxygenation index, ODE &3

FoollM ArAdds dFsr]) f& AF
271 F e A7 2 AnAANA T4

5% RDSANA o 9 &7 x7] Fol

% CPAP A=

@ old §9%F 52 wwsg ol

rr

OI=(FiO; X MAP/Pa03) X100

e FHo AN
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= BAIAEE MicrosoftAhe] Excel 20002 €1
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98 dBSTAT XzZaaS o]g&sle Az sth
BE Aibe gt REaxe gAsgler, F o2
o] ¥lile T-test® ol €3l9x, ¥MFE 2AEA A5

a

(s}
hi-square test® AFESFATh P3kel 0.05 HIWE!
A BAME fFositta #AE

Ao Hit A AR Aol 323+17F,
T 31.3+15F0%, Hd SAAAFTLS ATT

i Auls Aol 1004, HiETo] 6: 92 ¥zt
| frelgt zko]7t §IATHP>0.05)(Table 1).
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Aol A 108, diZzwelA 8¥, AT EFe AT
oA 1 l tzol A 79, 183 5% Apgar 4
P Aol 77 69+1.3, 84+08 gl zate] 247t
65%1.2, 81+05, s9E 7t~ 4% pH, PaCOs=
AFtatol 242y 73401, 51.3+14.1 mmHg, W30l
Zbzb 73+0.1, 456+14.6 mmHg o2 Ao} 5F &
g S FELE vl Yt BAITgHo=

Table 1. Demographic Data in Two Groups

Study Control
Characteristics group group
(=14  (n-15) value

Body weight(gm) 1,730£290 1,620£350 0.339
Gestational age(wk) 323117 31.3*15 0.310
Sex(male/female) 10/4 6/9 0.185

Values are expressed as mean=*SD



Table 2. Severity of Respiratory Distress Syn-
drome in Two Groups

Zobat Al 45 A 10 3 2002 1207

Table 3. Interim Analysis of Laboratory Data in
Two Groups

Study Control
(gnrfil B (gnr :il 5% value
SMR 98*65 10731 0.625
>Bomsel grade 2 12 15 0.985
on Chest PA
Clinical symptoms &
signs
Grunting 10 7 0.329
Tachypnea 11 9 0.427
Chest retraction 10 8 0.535
Apgar score
1 min 69*1.3 6.5F1.2 0.489
5 min 84%0.8 81F05 0535
ABGA
pH 73%0.1 73701 0.851
PaCO2(mmHg) 51.3%114.1 456+146 0.296

Abbreviations : SMR, stable microbubble
ABGA, arterial blood gas analysis
Values are expressed as mean=®SD

rating;

Frefgh AFol7b (AT P>0.05)(Table 2).

3. TN RZ0E F SWE JiA B4 W

EXNES HEH(AF 6-12717F Akolo] 73}

ke 24 AAM pH
9 PaC0.9] Hyxe Aol 27k 7.39+0.1,
39.1+79, dlzTodl A 7b2h 738101, 354+85, AbAa
3 A 5o FEAE Aol 9.1+1.3, el A
834172 oA FATA FoH2 AJTHP>
0.05)(Table 3).
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271 2o g9 A9E 148 F 2d(14.3%) 01 %3, 12
8(85.7%) 1= AERoz AzHo] AFaFr] A

7F e gk A9 2d F 1de QA 5
IEARS AR AT l AER AFH S

] A

tH(Table 4).

Laboratory data Study Control p-
group group value
ABGA ((after 6 hrs)
pH 7.39+10.1 7.38%0.1 0.727
PaCO2(mmHg) 391£79 354*85 0.241
Oxygenation index 9113 834*+17 0.256
Sa0:(%) 934+31 91.3+43 0.137
FiO(%) 76.1+49 73317145 0.489

Abbreviations : ABGA, arterial blood gas analysis;
Sa0,, saturation of arterial oxygen; FiOs, fraction of
inspired oxygen

Values are expressed as mean=*SD

Table 4. Clinical Courses of the Study Group on
Nasal Continuous Positive Airway Pressure after
Surfactant Replacement

Clinical courses No.(%)
Response cases 12(85.7)
Nonresponse cases 2(14.3)
Response cases
Duration of CPAP(days) 5
CPAP complication
Abdominal distension 2(14.3)
Nostril erosion 0
Mean airway pressure(cm H>O) 54%05

Abbreviation : CPAP,
pressure
Value is expressed as mean=®SD

continuous positive airway
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Table 5. Complications & Outcomes in Two

5% RDSANA o 9 &7 x7] Fol

% CPAP A=

Table 6. Indications for Continuous Positive Air-
way Pressure

Groups
Complications & Z;‘;ﬂg Cgorré;rgl P-
outcomes (n=14) (n=15) value
Air leak syndrome 0 0
ROP stage 3 10 71%)  3(20.0%) 0.597
CLD 0 0
IVH
Grade 1 or 2 2(14.3%)  2(14.3%)  1.000
Grade 3 or 4 1( 7.1%) 0 0.483
PVL 10 71%)  3(20.0%) 0.597
PDA 0 2(14.3%)  0.483

Low FRC
RDS, TTN, CPIP, PDA
Pulmonary edema
Paralysis of diaphragm
Prematurity
Apnea, bradycardia
Airway closure disease
Bronchiolitis, BPD
Meconium aspiration syndrome
Tracheomalacia
Weaning from mechanical ventilation

Abbreviations : ROP, retinopathy of prematurity;
CLD, chronic lung disease; IVH, intraventricular
hemorrhage; PVL, periventricular leukomalacia;
PDA, patent ductus arteriosus

A g AL sto] gt 0P oljg (87
He] FA% g &l AESES ol <l
FEH7] A7 23y Hod 2R E itk
Aol 5F =T THFTAA AFEE H8F
o oln AAHe] itk W EW Al VAR
o] nysl ® dAlole Bl HdellA A F Hd F
otglyo] 5o TF =@ TFo] wAse g
S fAasa e FAlolth 2rFotelA SMRe| @
i EF T FF0 gise S diHss A
Aol Aol upgk ztolz} ok iyt A9 J|®
A B3 oA Ed G x271Fole e A
gol oFEe JAFsFy] AEE APt st <
A e FA T4 AFEEY] olge AmdE A
o] ubd upAolr}s 10 AN B e uby HAge
AFEE7] A57d, AE71 BHe BAE 7HA
B2 Jhssithd Zulgole] SEIAl HIGFA
o] A5 wiun ooty melr FR
A Aol A oA 2] # B FA Folof
¥ 2549l nasal CPAPS A% 3 & FHxo] o
sbd A4 AAgle] Bk o HEHel wWiel Aol
Az AR Feolgt Azt B ol &

-~

]
Aol FgE= Zl°] nasal CPAPS] Z7|AME-olg} A

H w2de] 24 wvla 95 T
o] @b =P pasal CPAPS %

& A3RE AFZ I3, 729 Columbia st
5

ks
Al#gatol & 44& 73U

Abbreviations : FRC, functional residual capacity;
RDS, respiratory distress syndrome; TTN, transient
tachypnea of newborn; CPIP, chronic pulmonary in-
sufficiency of prematurity; PDA, patent ductus ar-
teriosus; BPD, bronchopulmonary dysplasia
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