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Background: Exogenous surfactant replacement therapy has been a part of the routine care of preterm

neonates with respiratory distress syndrome (RDS) since 1990s. In Thailand, the utilization of surfactant

replacement therapy had been limited due to the high cost until the National Health Insurance Policy began

in 2003 which covered the cost of surfactant. Nowadays surfactant replacement therapy is more frequently

used at Queen Sirikit National Institute of Child Health, so the authors were interested in evaluating its use in

RDS.

Objectives: To compare the outcome and complications of surfactant replacement therapy in newborns who

were diagnosed with moderate to severe RDS during two times period.

Study design: Retrospective study.

Material and Method: The data of infants who were diagnosed as moderate to severe RDS and treated with

surfactant at Queen Sirikit National Institute of Child Health between January 1st, 2003 and December 31th,

2005 were reviewed. The outcome of this study (Group II) was compared to the previous study conducted in

1999-2002 (Group I). The complications, mortality rate, association time of start surfactant and duration of

ventilation were reviewed.

Results: The data of ninety-one moderate to severe RDS patients who received surfactant replacement therapy

were reviewed. The mean birth weight and gestational age in this group were 1250 + 435.57 gm and 29.38 +

2.2 week less than in the first group 1,344 + 452.37gm and 29.69 + 2.61week. The second group showed

statistical differences in antepartum hemorrhage (4.4%) and pregnancy induced hypertension (PIH) (17.6%)

while the first group had 33.3% of antepartum hemorrhage and 3% of PIH. In neonatal conditions, there were

statistical significant differences in anemia 28.6% in group II compared to 9% in group I and patent ductus

arteriosus 67% in group II compared to 39.4% in group I. Surfactant was given earlier in life (4.75 + 2.76

hours) in the second group compared to the first group (7.21 + 4.92 hour) and the overall duration of patients

on mechanical ventilation in Group II (6 days) was shorter than in Group I (16 days).This was especially more

evident in patients who received surfactant within the first six hours of life. The immediate complication,

pulmonary hemorrhage was found in more cases in Group I (33.3%) than in Group II (12.1%) but bronchop-

ulmonary dysplasia (BPD) was found to be a late complication in more cases in Group II (46.1%) than in

Group I (21.2%). The mean length of admission was longer in Group II (61.23 + 41.08 days) compared to

Group I (38.5 + 23.48 days) and the mortality rate in Group II was 18.7% (17 cases) lower than Group I 33.3%

(11 cases).

Conclusion: Surfactant therapy in moderate to severe RDS can shorten the duration of ventilation and

decrease the mortality rate, but has no effect in decreasing the incidence of chronic lung disease. Nevertheless

the earlier the surfactant therapy is started, the higher the survival rate.
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Research efforts led to the first report of

exogenous surfactant therapy (SRT) to treat respira-

tory distress syndrome (RDS) in 1980.In the 1990’s, US

Food and Drug Administration (FDA) approved of the

first exogenous surfactant as part of the routine care of

preterm neonates with respiratory distress syndrome

(RDS)(1). SRT remains an active research area with the

publication of more than 85 articles since 2000, includ-

ing 34 randomized controlled clinical trials (RCT) of SRT

for the treatment of infants with RDS(2). In Thailand,

the utilization of surfactant replacement therapy had

been limited due to the high cost until the National

Health Insurance Policy began in 2003 and covered the

cost of surfactant. Nowadays surfactant replacement

therapy is more frequently used in our institute, so we

were interested in evaluating its use in RDS.

Material and Method

The data of preterm infants (gestational age

<  37 weeks, born at Rajavithi hospital) who were diag-

nosed with moderate to severe RDS and treated with

surfactant at the Queen Sirikit National Institute of

Child Health between January 1st 2003 and December

31th 2005 were reviewed and the outcome of this study

(Group II) was compared to the results from a previous

study conducted in our institution (1999-2002) as the

first group (group I). Outborn preterm infants, infants

with maternal anti HIV positive and congenital anomaly

incompatible with life were excluded from study. All data

were kept in database format. The differences-analyzed

between the 2 groups included factors affecting RDS,

complication, mortality rate, association between time

of administering surfactant and duration of ventilation.

Statistical analysis

Descriptive data were analyzed as percentage,

mean and standard deviation. The comparison for con-

tinuous variables were made by two tailed indepen-

dent samples: Student t-test for normally distributed

data and by Mann-Whitney rank sum test for non-

normally distributed data. For comparison of categori-

cal data, Chi-square test and Fisher’s exact test were

used wherever applicable. The computer program,

SPSS, was used for statistical evaluation and the level

of significance was set at p < 0.05 and all p-values

reported in this trial are of the two-sided type.

Results

The data of ninety-one moderate to severe

RDS patients who received surfactant replacement

therapy were reviewed. The mean birth weight and

gestational age in the second group were 1,250 + 435.57

gm and 29.38 + 2.2 week respectively which was less

than in the group I (1,344 + 452.37 gm and 29.69 +

2.61week) as shown in Table 1.

There were statistically significant differences

in antepartum hemorrhage (APH) and pregnancy

induced hypertension (PIH) between Group II (4.4%

and 17.6% respectively) and Group I (33.3% and 3%

respectively) as shown in Table 2. In neonatal condi-

tions, there were statistical significant difference in

anemia (28.6% in Group II compared to 9% in Group I)

and patent ductus arteriosus (67% in Group II com-

pared to 39.4% in Group I) as shown in Table 4.

The surfactant was administered earlier in

Group II (4.75 + 2.76 hours) compared to Group I (7.21 +

4.92 hour) and the overall median durations of patients

on mechanical ventilation in Group II (6 days) were

shorter than in Group I (16 days) especially in patients

who received surfactant within the first six hours of

life as Table 3.

Immediate complication of pulmonary

hemorrhage was found more in Group I (33.3%) than in

Group II (12.1%) but PDA and BPD (bronchopulmonary

AGA: appropriate for gestational age, SGA: small for gestational age, LGA: large for gestational age

* = mean (+ SD)

Characteristics      Group II       Group I p-value

n = 91 case (%) n = 33 case (%)

Male gender      50 (55)      23 (69) 0.14

Birth weight* (gm)  1250 (435.57)  1344 (452.37) 0.29

Gestational age* (week)      29.38 (2.25)      29.69 (2.61) 0.51

AGA      84 (92.3)      30 (90) 0.80

SGA        6 (6.6)        2 (6) 0.91

LGA        1 (1.1)        1 (3) 0.45

Table 1. Demographic data of  RDS treated with surfactant in two periods
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Characteristics      Group II       Group I p-value

n = 91 case (%) n = 33 case (%)

ANC* (time)     3.59 (2.66)     3.24 (2.87)  0.52

Number of  ANC   74 (81.3)   26 (78.8)  0.75

PROM > 18 hours     6 (6.6)     6 (18.1)  0.054

APH     4 (4.4)   11 (33.3)  0.007

Multiple delivery   24 (26.4)     7 (21.2)  0.55

PIH   16 (17.6)     1 (3)  0.04

D M     4 (4.4)     0  0.57

Antenatal steroid

Complete   11 (12.1)     3 (9.1)  0.64

Incomplete   17 (18.7)     4 (12.1)  0.39

None   63 (69.2)   26 (78.8)  0.29

ANC: antenatal care, PROM: prolonged rupture of membrane, APH: antepartum hemorrhage,

PIH: pregnancy induced hypertension, DM: diabetes mellitus

* = mean (+ SD)

Table 2. Data of mother between groups

Treatment      Group II       Group I p-value

n = 91 case (%) n = 33 case (%)

Ventilation mode

IMV   68 (74.7)   25 (75.7)  0.90

IMV and HFOV   23 (25.3)     8 (24.3)

Duration of ventilation in surfactant   12.85 (6)   16.19 (16)  0.06

 administered cases** (< 6hr) (day)

Surfactant (n)

1 dose   82 (90.1)   30 (90.9)  0.89

2 doses     9 (9.9)     3 (9.1)

Age at surfactant (hours)     4.75 (2.76)     7.21 (4.92)  0.001

Surfactant administered within 6 hour   73 (80.2)   17 (51.5)  0.03

Inotrope infusion   42 (46.1)   19 (57.5)  0.26

Blood component transfusion   41 (45)   22 (66.6)  0.03

IMV: intermittent mandatory ventilation, HFOV: high frequency oscillatory ventilation

* = mean (+ SD)

** = mean (median)

Table 3. Comparative outcome of data of treatment in  newborn between groups

dysplasia) were found more frequently in Group II

(67% and 46.1%) than in Group I (39.4% and 21.2%) as

shown in Table 4.

The length of admission was longer in this

study group (61.23 + 41.08 days) compared to the pre-

vious study (38.5 + 23.48 days). The mortality rate in

this study was 18.7% (17 cases) which was less than the

previous study 33.3% (11 cases)as shown in Table 5.

Discussion

According to the National Health Policy,

surfactant was categorized as an essential drug for

RDS in 2003. We had more cases of surfactant adminis-

tration in the treatment for RDS in the second group

(n = 91 case) than in the first group (n = 33cases). A

similar study reported from Japan on the use of surfac-

tant in two times period between 1982-1986 and 1987-

1991 too. The result of that study showed a better

outcome in the second group than in the first group in

the survival rate and disconnection rate from oxygen

therapy(5). The premature baby with a gestational age

of less than 30 weeks would receive more benefits from

prophylactic surfactant therapy in RDS because the

incidence of RDS decreases with increasing gestational
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(7.21 + 4.92 hour) and the overall duration of patients

on mechanical ventilation in the second group (6 days)

was shorter than the first one (16 days) especially in

patients who received surfactant within six hours of

life. The result of this showed benefits for preterm

babies with RDS because transbronchial surfactant

replacement dramatically improves gas exchange and

arterial oxygenation as in literature(4). Most of the

infants received surfactant as an early rescue (within

6 hours after birth, 80.2% in the second group and

51.5% in the first group). The incidence of coexisting

morbidities in preterm infants, such as bronchopulmo-

nary dysplasia, intraventricular hemorrhage, retinopa-

thy of prematurity and necrotizing enterocolitis has

not changed with surfactant as previously reported in

literature(8-12), but authors found more cases of PDA

and BPD in this study than in the previous study. The

risk of developing BPD after the use of prophylactic

surfactant compared with rescue surfactant has been

reported in previous studies with variable results not

different(8,13), decreased(14,15) and increased(16). The

length of admission was longer in the second group

Complication      Group II       Group I p-value

n = 91 case (%) n = 33 case (%)

Pulmonary hemorrhage      11 (12.1)      11 (33.3)  0.006

Anemia      26 (28.6)        3 (9)  0.02

Pneumothorax        6 (6.6)        1 (3)  0.44

PIE      11 (12.1)        6 (18.1)  0.38

Pneumomediastinum        1 (1.1)        0  0.54

PDA      61 (67)      13 (39.4)  0.006

BPD      42 (46.1)        7 (21.2)  0.01

ROP      22 (24.2)        6 (18.1)  0.48

NEC      38 (41.8)        9 (27.2)  0.14

IVH      28 (30.8)        8 (24.2)  0.48

Sepsis      23 (25.3)      15 (45.4)  0.03

PIE: pulmonary interstitial emphysema, PDA: patent ductus arteriosus, BPD: bronchopulmonary dysplasia,

ROP: retinopathy of prematurity, IVH: intraventricular hemorrhage, NEC: necrotizing enterocolitis

Table 4. Comparative outcome between groups in early and  late complication

Outcome of treatment      Group II       Group I p-value

n = 91 case (%) n = 33 case (%)

Admission* (days)      61.23 (41.08)      38.5 (23.48)  0.003

Survived      74 (81.3)      22 (66.7)  0.08

Death      17 (18.7)      11 (33.3)  0.08

Table 5. Comparative outcome of treatment

* = mean (+ SD)

age(6). The factors concerning the mother in this

study showed statistical differences in antepartum

hemorrhage (4.4%) and pregnancy induce hyperten-

sion (PIH) (17.6%) while the previous study showed

33.3% antepartum hemorrhage and 3% PIH. In neo-

natal conditions, there were statistically significant

differences in anemia (28.6% compared to 9%) and

patent ductus arteriosus (67% compared to 39.4%)

between groups. These factors can affect the severity

of RDS and outcome of treatment. There were very

few patients in both groups who received antenatal

steroid. The origins of this practice came in 1972 from

the pioneering work of Liggins and Howie, they showed

a significant reduction in the incidence of respiratory

distress syndrome in preterm babies whose mothers

had received antenatal corticosteroids. These agents

are thought to improve surfactant production, and there

is also an associated reduction in the risk of neonatal

intraventricular haemorrhage, necrotising enterocolitis,

hyperbilirubinaemia, and neonatal death(7). The surfac-

tant was administered a much younger age group (4.75

+ 2.76 hours) in the second group than in the first group
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(61.23 + 41.08 days) compared to the first one (38.5 +

23.48 days) due to more survivors. The mortality rate

was 18.7% (17 cases) less than the previous study

33.3% (11 cases).

Conclusion

The authors found the benefit of surfactant

therapy in moderate to severe RDS cases, which

can shorten the duration of ventilation and decrease

the mortality rate, but has no effect in decreasing the

incidence of chronic lung disease. Nevertheless, the

earlier the surfactant therapy is introduced, the higher

the survival rate.
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·μà®”π«πºŸâªÉ«¬∑’Ë‡ ’¬™’«‘μπâÕ¬≈ß §◊Õ 61.23 + 41.08 «—π ‡∑’¬∫°—∫ 38.5 + 23.48 «—π, ·≈– 17 √“¬ (18.7%) ‡∑’¬∫°—∫

11 √“¬ (33.3%) μ“¡≈”¥—∫

 √ÿª: °“√√—°…“ºŸâªÉ«¬ moderate to severe RDS ¥â«¬ “√≈¥·√ßμ÷ßº‘« æ∫«à“√–¬–‡«≈“°“√„™â‡§√◊ËÕß™à«¬À“¬„®

 —Èπ≈ß ·≈–Õ—μ√“°“√μ“¬πâÕ¬≈ß ·μàÕÿ∫—μ‘°“√≥å°“√‡°‘¥ BPD ‰¡à‡ª≈’Ë¬π·ª≈ß ‚¥¬º≈√«¡·≈â«°“√„Àâ “√≈¥·√ßμ÷ßº‘«

„π√–¬–‡«≈“∑’Ë‡√Á«¢÷Èπ™à«¬‡æ‘Ë¡Õ—μ√“°“√√Õ¥™’«‘μ¢ÕßºŸâªÉ«¬‰¥â¡“°¢÷Èπ
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