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Indicationsfor Surfactant Treatments

Surfactant is standard of carefor preterm infants
with RDS™.
srated that surfactant decreases the severity of RDS
and decreases death. BPD has not been cond stently
decreased, probably because the very immature in-
fants that would have died without surfactant are the
infants at highest risk of developing BPD'”. Many
preterm infants born at < 30 weeks gestation have
been exposed to chronic, subclinical chorioamnioni-
There is no contraindication to surfactant use

Multiple multicenter tria s have demon-

tis”™.
for infantsthat may have surfactant deficiency and in-
fection. Infants with Group B Strep seem to regpond
favorably to surfactant treatments”.  Surfactant
treatments may d < help terminfantswith severe res
piratory failure resulting f rom pneumonia and meconi-

©® " The rean for eficacy in these st-

um agpiration
uations isthought to result from the additiona surfac-
tant overcoming inactivation from protei naceous pul-
monary edema and meconium'”’
Why Surfactant Treatments Work

Surfactant effects can best be understood from
how surfactant changes the relationship between air-
way pressure and lung gas volumes as measured by
pressure-volume curves’ (Fig. 1) . Surfactant alows
the oollgpsed lung to open at a lower airway pressure
because of the effects of surfactant to lower the sur-
face tenson on the meniscusof fluid in smal airways.
The lung opens to a much larger volume, permitting
more of the lung parenchyma to participate in gas ex-
change. The lung a9 retains much more volume at
low trangoulmonary pressures on deflation which re-
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sults in an increased FRC with dynamic ventilation.
The mgor acute efect of surfactant is to improve
oxygenation’. Other efects of surfactant are to
make lung inflation much more uniform which will
decrease injury by minimizing regional overinflation
and oollapse’™ . Surfactant o may decrease the in

flammation resulting from ventilation of the preterm

lung.
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Which Surfactant is Best ?

Two generd types of surfatant are available for
the treatment of RDSsurfactant that contains lipids
only and surfactants recovered from anima lungs or
aveolar lavages that contain varying amounts of the
hydrophobic surfactant proteins SPB and SP-C™.
The compostion of natura surfactant isgivenin Fg-
ure 2. The surfactants for clinica use from animals
contain the lipids and SP-B and SP-C, which are the
biophyscaly active protein components of naturd
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surfactant. These surfactants are very surface active
and the commercia products made by organic olvent
extraction of the anima urce materia are equivaent
in clinicdl use, based on avalable comparion tri-
ds™. Synthetic surfactants that contain lipids only
are less fective and are now seldom used ™. New
surfactants that contain lipids and recombinant surfac-
tant proteins (SP-C and/or SP-B) are being deve-
oped. A surfactant that contains lipids and recombi-
nant SP-C is very efective in preterm animal modds
and is being used in dlinica triasto treat ARDS™.
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Figure 2

When to Give Surfatants

In the inita clinica trials surfactants were given
either immediately & ter delivery of preterm infants at
risk of RDSor ater the disease was severe ater about
6 h of age. More recent trials demonstrate that sur-
factant need not be given* before the first breath” at
ddivery but treatment early in the course of RDSisof
benefit because infants will have a better clinica re
soonse and will have less lung injury before treat-
ment™ ™. This early but not immediate treatment is
reaonable , because the surfactant treatment does not
interfere with theinitial stabilization of the infant and
infants that do not have RDS do not need to be treat-
ed.

The timing of surfactant treatment will depend
on the delivery room gpproach to resuscitation that is
used. If the practice isto intubate most very preterm
infants in the delivery room, then early treatment
(before verification of ET tube postion) is gopropri-
ateif the lungs are giff and the infant needs a high

amount of supplementa oxygen. However , another
approach isto initiate continuous pogtive airway pres
sure (CPAP) in the deivery room and allow the in-
fant to breathe spontaneously[m. In a comparion of
the practices at Columbia and severa Boston hoi-
tas, the use of CPAP resulted in a striking decrease
in surfactant usefor preterm infants *®(Fig.3) . This
early use of CPAP a9 changes subsequent manage-
ment. A third goproach being evaduated isto dective-
ly intubate most smal infants, treat them with sur-
factant and transtion them to extubation and CPAP
as quickly as possble. The question of when to treat
depends on other care strategies, and the best -
proach as evaluated by outcomes has not been estab-
lished. The best approach will depend in part on locd
conditions. If ainfant is 1-3 daysold and has severe
RDS but has not been treated, a treatment should be
given and most of these infants will have a good re-
Fone.

Clinical Practices and Outcomes of Infants
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Figure 3

The timing and criteria for retreatment d re
mains omewhat controversa. There is ome benefit
to a seoond treatment of infants with mild reddual
disease, but few infants will require more than 2 dos
es™”. The amount of surfactant given as treatment is
avery large dose that exceeds the amount of surfac
tant in the adult human by about 10 fold when ex-
pressed per kg body wieght'*” .

Howto Give Surfactant

Surfatant will gread repidly into the adveoli and

airways, but it needsto beinitialy distributed to the

[21]

large airways as uniformly as possble™. When sur-
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factant is given soon ater ddivery , it isgeneraly giv-
enas a gngle bolus of 2 to 4 ml, depenting on the
commercia surfatant that is used. Later treatments
are given by dividing the doseinto 2 or 4 adiquots and
giving the surfactant with postioning of the infant to
try to get the surfactant into the mgor airways of
both lungs. The details of treatment that are reconr
mended for each surfactant reflect how the trids for
licensure were performed. The variables that are inr
portant are listed below :

* Surfactant initially will distribute based on
gravity

* The larger the volume of surfactant , the bet-
ter the distribution

* The more rgpid the dose is given, the better
the distribution

Treatment strategies are compromises to achieve
a reaonable digtribution without obstructing the air-
ways with thefluid volume. | recommend giving a di-
vided dose by giving 1/ 2 the dose with one lung de-
pendent , ventilating the infant briefly , and then giv-
ing the seoond dose with the other lung dependent.
The treatments can be given while the infant is being
ventilated by passng a catheter to the tip of the endo-
tracheal tube.
Summary

Surfatant thergpy is dfective but expensve.
New gpproaches to the management of infantsin the
delivery room can decrease the need for surfactant.
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