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Abstract—T his retrospective analysis evaluates the effcacy of
pulmonary surfactant in respiratory distress syndrome
treatment of late premature or trem infants. We compared
infants receiving Curosurf pig pulmonary surfactant (PS
group n=89) with those infants who didn’t (control group
n=77). Both were treated with routine treatment and
mechanical ventilation. The highest oxygenation indexes in PS
group were obviously higher than those in control group
(P<0.001), The time of hospital stay, Mechanical ventilation
and CPAP, the incidence of Ventilator-associated pneumonia
and hospitalization expenses of PS group were obviousy
higher than that in control group(P<0.05).There were no
significant differences about NO inhalation, the incidence of
pulmonar>0.05). PS should be applied for late premature and
full-term RDS patients in the early stage, and clinical studies
on PS treatment of late premature infants or full-term infants
for the best medication time and optimal dosage should be
further explored.
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I

Respiratory distress syndrome (RDS) is a common
disease in the neonatal period, especially for premature
infants. It refers to a series of respiratory symptoms resulted
from pulmonary surfactant (PS) deficiency, which is caused
by many reasons. Its clinical manifestations are progressive
dyspnea and respiratory failure soon after birth, and the
mortality is high. RDS is one of the main reasons for the
death of premature infants. Abundant clinical researches[1-5]
proved that PS has a positive effect on RDS prevention and
treatment of early premature infants. PS replacement therapy
can alleviate the symptoms , shortened the course of disease,
improve the prognosis, and increase the cure rate. Besides,
appling early and repeatedly, the use of mechanical
ventilation and incidence of complication can be reduced.
The morbidity of RDS of late premature infants and term
infants has increased gradually in the past few years.
However, its clinical manifestation and reaction to PS
treatment are different from RDS of early premature infants.
Therefore, there is still no consensus on whether PS could be
used to treat RDS of late premature infants and term infants.
Retrospective analysis of the clinical data of RDS of late
premature infants or term infants received and cured in
neonatal department of our hospital from 2006 to 2010 is
carried out to evaluate the effect of PS.
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II.  METHOD

A. Participates

166 neonates, whose gestational ages are over 34 weeks
diagnosed as patients of RDS according to the diagnostic
criteria [6] of Practice of Neonatology, are recruited in the
neonatal intensive care unit (NICU) of The First Hospital of
Jilin University from Jan. 1st, 2006 to Jan. Ist, 2010.
Inclusion criteria: (1) Gestational age >34 W; (2) Acute onset;
respiratory distress appears within 72 hours after the birth of
neonate;, oxygen therapy is invalid and mechanical
ventilation is needed; (3) Two of the following five clinical
symptoms must appear: a. Respiratory rate > 60 /min.; b.
Central cyanosis; c. Nasal flaring; d. Positive three
depression sign; e. Expiratory groan; (4) Typical symptoms
of X-rays: declining of transmittance of lungs, reticular or
granular shadows, air bronchogram or even "white lung".
Exclusion criteria: (1) Congenital heart disease; (2)
pulmonary air leak; (3) Respiratory distress caused by
extrapulmonary diseases. Eighty-nine neonates are treated
with PS for at least once, while other seventy-seven neonates
without PS-treatment (Pulmonary Surfactant, Curosurf) are
in control group .

B. Clinical outcomes

(1) Primary outcome: mortality within 28 days after birth;
(2) Secondary outcomes: (D Respiratory support time:
including mechanical ventilation, CPAP, nasal oxygen; @
Nitrogen monoxide treatment; 3) Highest oxygenation
index(OI):0I= FiOy(%)xMAP (cm H,0)/Pa02 (mmHg); @
Complications:  pulmonary  air leak, pulmonary
hypertension,  ventilator-associated ~ pneumonia(VAP),
pulmonary hemorrhage; & Length of hospital stay; ®
Hospitalization expenses.

C. Satistic method

SPSS16.0 software is used for statistical analysis.
Measurement data: length of hospital stay, hospitalization
expenses, duration of oxygen supplementation, time of PS
application, gestational age and birth weight all do not
conform to the normal distribution, which is represented by
median (interquartile range) and Spearman rank sum test is
applied. Enumeration data:  test is used for comparison
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between the two groups. P < 0.05 was considered to be
significant.

III.  RESULTS

A. Clinical characteristics of infants in the PS group
(n=89) or placebo (n =77) groups

There is no statistical difference in gestational age,
gender, birth parity, birth weight, Apgar score and delivery
mode between the two groups of neonates, P>0.05. See
[Table 1].

The time for PS application in the treatment group is 16(8,
30) h, the length of hospital stay, the duration of mechanical
ventilatory support and CPAP are longer than those in the
control  group(P<0.05), the incidence of ventilator-
associated pneumonia and hospitalization expenses are
higher than those in the control group (P<0.05), and also the
highest OI is obviously higher in the PS group, which are
statistically significant. The duration of oxygen inhalation
via nasal prongs, NO inhalation, the incidence of pulmonary
air leak, pulmonary hemorrhage and pulmonary
hypertension between the two groups have no statistical
significance. For prognosis, 75 of 89 in the treatment group
are cured or improved and 14 are given up or dead; while 62
of 77 in the control group are cured or improved and 15 are
given up or dead, which has no statistical significance
between the two groups(P=0.527), See [Table 2].

IV. DiscussioN

It is discovered worldwide [7,8] that morbidity of RDS
for late premature infants and term infants has increased
gradually in recent years due to the increased proportion of
caesarean that is nonmedical indication. Domestic research
[9] shows that its morbidity takes up 19% in the respiratory
system diseases of late premature infants, so more and more
attention is paid on RDS of (near) full-term infants.
Different from early premature infants, RDS of (near) full-
term infants[10,11] mainly result from secondary PS
deficiency caused by inhalation of meconium, pneumonia,
wet lung and pulmonary hemorrhage. Besides, its clinical
manifestation and reaction to treatment of PS are different
from RDS of early premature infants; therefore, there is still
no consensus on whether PS could be used to treat RDS of
(near) full-term infants. Domestic multicenter survey [12]
showed that time for applying ventilator to assist respiration
for RDS of late premature infants and full-term infants is
late, oxygenation condition and PS application effect are
poor and complications such as pulmonary air leak and
PPHN are easy to occur. It is discovered by Chengyun Z
[13] that PS is effective in treatment of RDS of premature
infants but less effective for RDS of (near) full-term
newborn. Hence, they claim that mechanical ventilation and
removal of primary disease are the main treatment methods
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for RDS of (near) full-term newborn, and high frequency
oscillatory ventilation can be used when necessary. The
retrospective analysis of 4 randomized controlled trials,
applying PS to treat inhalation of meconium of (near) full-
term newborn conducted by El Shahed AI[14] indicates that
the degree of respiratory distress and application of ECMO
can be reduced by applying PS, however, the duration of
ventilator application, aerobic time, pulmonary air leak,
BPD , intracranial hemorrhage and the time for discharge
with oxygen are not reduced.

Retrospective analysis of 166 late premature infants or
full-term infants with RDS conducted in this center found
that 144 are caesarean-delivered babies, accounting for
86.7%, which indicates that caesarean, especially elective c-
section without initiation of uterine contraction, is a main
factor for respiratory distress patients whose gestational age
is over 34 weeks. Analysis demonstrates that there is no
obvious difference in the morbidity of NO inhalation,
pulmonary air leak, pulmonary hypertension and pulmonary
hemorrhage between the two groups and also no obvious
difference in prognosis of patients in the PS group. Besides,
the duration of ventilatory support, CPAP and oxygen-
inhaling time are obviously longer than those in the control
group, the morbidity of ventilator-associated pneumonia and
hospitalization expenses are obviously higher and length of
hospital stay is obviously longer than those in the control
group, indicating that effect of PS for RDS of (near) full-
term newborn is not as effective as for early premature
infants.
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OR PLACEBO GROUP

be reduced by applying PS. However, because of late
application, severe secondary lung injury has occurred
before PS application, respiration support time should be

TABLEIL COMPARISON OF THE CURATIVE EFFECT OF RDS prolonged; because the duration of ventilatory support is
BETWEENTHE TWO GROUPS lengthened, morbidity of ventilator-associated pneumonia is
raised, and thus length of hospital stay and hospitalization
Ventilator- expenses are increased
NO Air leak Pulmonary associated PPHN Hospitalization p .
alation hemorrhage preumonia Lenoth of sta expenses Mechanic CPAP Oxygen
Highest OI e y P ventilation ViherapC ONCLUSIONS
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late premature infants and (near) full-term newborn is not as
effective as for early premature infants, which is also
closely related to medication time, drug dosage and drug use
frequency. Few randomized controlled trials on optimal
dosage, best medication time and drug use frequency of PS
treatment on RDS of (near) full-term newborn were
conducted both at home and abroad, thus there is no
standard on when to use PS to treat RDS of (near) full-term
newborn. Instead, it is decided according to the experience
of the clinician. In addition, because of the limitation of
economic factors, PS is applied only after ventilator has
been applied, high-concentration oxygen has been inhaled
and PO2 has been high, OI value has been over 20 and
“white lung” has appeared in the X-ray. The highest OI
value of patients in the observation group is obviously
higher than that in the control group and thus they have
statistical differences, indicating that patients in the PS
group are more severe than those in the control group, and
hypoxia is more serious. Meanwhile, due to the further
reduction of secondary PS synthesis, caused by severe
hypoxia and acidosis, and also mass consumption, higher
ventilator parameter is needed to maintain relatively normal
blood oxygen. Since pressure injury, volutrauma and
hyperoxic lung injury are caused by mechanical ventilation
of high parameter, the duration of ventilatory support and
CPAP application time are prolonged, morbidity of
ventilator-associated pneumonia is increased, and length of
hospital stay is prolonged and thus more economic burden is
put on patients. Hence, we believe that the reason why the
effect of PS on the treatment of RDS of (near) full-term
newborn is not as obvious as for early premature infants is
closely related to medication time. It is found that although
the highest OI value in the PS group is obviously higher
than that in the control group, there is no significant
difference in the morbidity of prognosis, NO inhalation,
pulmonary air leak, pulmonary hypertension and pulmonary
hemorrhage, indicating that PS is effective and further
deterioration of disease and occurrence of complications can

control group, there is no significant difference in the
morbidity of prognosis, NO inhalation, pulmonary air leak,
pulmonary hypertension and pulmonary hemorrhage,
indicating that PS is effective and further deterioration of
disease and occurrence of complications can be reduced by
applying PS. PS should be applied for late premature and
full-term RDS patients in the early stage. Since this research
is only a retrospective analysis, treatment of PS Treatment on
RDS of late premature infants and full-term infants, the best
medication time and optimal dosage should be further
explored by multicenter randomized controlled clinical study.
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