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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu sunt suficient de bine sistematizate beneficiile,
limitdrile si efectele pe termen scurt si lung ale diferitor
metode invazive si noninvazive de administrare a surfactan-
tului la nou-ndscutii prematuri cu sindrom de detresa respi-
ratorie.

Ipoteza de cercetare

Metodele non-invazive de administrare a surfactantului
sunt, cel putin, tot atat de sigure si de eficiente, ca si cele in-
vazive in tratamentul sindromului de detresa respiratorie la
nou-nascutii prematuri.

Noutatea adusa literaturii stiintifice din domeniu

Tehnicile de ventilare pulmonara artificiala noninvaziva,
aplicate nou-nascutilor prematuri cu sindrom de detresa re-
spiratorie, permit utilizarea noilor tehnici de administrare
a surfactantului. Tehnicile INSURE si LISA de administrare
a surfactantului s-au dovedit a fi eficiente si sigure in tra-
tamentul sindromului de detresa respiratorie acuta la nou-
nascutii prematuri, Insad eterogenitatea rezultatelor studiilor
impun efectuarea de noi cercetari.

Rezumat

What is not known, about the topic

The benefits, limits and effects of various invasive and
non-invasive methods of surfactant administration in pre-
mature newborns, with respiratory distress syndrome, are
insufficiently systematized.

Research hypothesis

Non-invasive methods of surfactant administration are,
at least, as safe and effective as those invasive in the treat-
ment of respiratory distress syndrome in premature new-
borns.

Article’s added novelty on the scientific topic

Non-invasive artificial ventilatory techniques, applied
to premature newborns with respiratory distress syndro-
me, allow the use of new surfactant techniques. INSURE
and LISA, surfactant administration techniques, have been
shown to be effective and safe in the treatment of acute res-
piratory distress syndrome in premature newborns, but the
heterogeneity of study results requires further researches.

Abstract

Introduction. Methods of surfactant administration have
evolved over the years, beginning with the invasive INSURE
method, to non-invasive administration, the LISA method.
The latter, applied to 28-32 weeks gestation newborn babies,
showed a high success rate with insignificant afflictions.

Material and methods. The material was synthesized

Introducere. Metodele de administrare a surfactantului au
cunoscut, pe parcursul anilor, o evolutie, Incepand cu metoda
invaziva INSURE, pana la administrarea non-invaziva, metoda
LISA. Aceasta din urmd, aplicata la nou-nascutii cu termen de
gestatie de 28-32 de saptamani, a demonstrat o rata inaltd de
succes, cu complicatii aferente nesemnificative.
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Material si metode. Materialul a fost sintetizat in baza ar-
ticolelor internationale - studii randomizate, de cohorta, ca-
zuri clinice s. a. din ultimii 10 ani si din cateva articole mai ve-
chi, pentru a elucida originea si cursul terapiei cu surfactant.
In aceastd sintezi, au intrat publicatiile accesibile in limbile
romana, engleza si rusd, identificate de motorul de cautare
Google Search.

Rezultate. Majoritatea nou-nascutilor prematuri necesi-
ta suport respirator in perioada de adaptare extrauterina. O
abordare moderna in managementul unui nou-nascut prema-
tur presupune utilizarea metodelor non-invazive de adminis-
trare a surfactantului (LISA) si de ventilare pulmonara artifici-
ala. Una din strategiile de initiere a sintezei si de imbunatatire
a calitatii surfactantului este terapia antenatala cu glucocorti-
costeroizi. Administrarea surfactantului dupa nastere reduce
necesitatea in oxigen si in ventilare pulmonara artificiala. Fo-
losirea precoce a nCPAP permite de a evita ventilarea pulmo-
nara artificiala si complicatiile aferente.

Concluzii. Utilizarea metodei LISA este sigurd, nu implica
riscuri sporite si este beneficd Tn managementul nou-nascu-
tului prematur in vederea reducerii expunerii la ventilarea
pulmonara artificiala. Evitarea ventilarii pulmonare artifici-
ale diminueaza raspunsul inflamator local, pulmonar si cel
sistemic, cu efecte pozitive, rata de supravietuire sporitad si
fara complicatii majore. Aceasta metoda poate fi usor aplica-
ta In practica. Totusi, limitarea cea mai importanta a metodei
ramane imposibilitatea aplicarii la varste de gestatie foarte
mici si la nou-ndscutii In stare extrem de grava la nastere sau
la internare, care necesitd, neaparat, intubare orotraheala,
ventilare pulmonara artificiala si administrare imediata de
surfactant.

Cuvinte cheie: surfactant, nou-nascut prematur, LISA,
INSURE.

Introducere

De-a lungul anilor, s-au utilizat diverse metode de admin-
istrare a surfactantului la nou-nascuti, fiecare cu avantajele si
dezavantajele ei. Ultima dintre elaborari, numita abordarea
INSURE, constd in intubarea nou-nascutilor cu sindrom de
detresa respiratorie, administrarea precoce a surfactantului,
tendinta de extubare precoce si continuarea suportului ven-
tilator prin tehnici noninvazive. Sugarii care au beneficiat de
metoda INSURE, au avut o duratd mai redusa de ventilare
pulmonara artificiala si o rata mai redusa de complicatii, aso-
ciate ventilarii mecanice (pneumotorax, leziuni pulmonare). O
evidentd sistematizata a riscurilor si beneficiilor metodei IN-
SURE pe termen lung nu a fost, deocamdata, efectuata [1, 2].

Pentru nou-ndscutii prematuri, cu respiratie spontana
patentd, a fost elaboratd o alta metoda de administrare a
surfactantului, numita LISA. Aceasta consta in pulverizarea
intratraheald de surfactant prin intermediul unei sonde gas-
trice sau catater arterial, plasat Intre corzile vocale ale pacien-
tului [3-5]. Metoda LISA, aplicatd la nou-ndscutii cu varste de
gestatie de 28-32 de saptdmani, a demonstrat o rata Tnalta de
succes, cu complicatii nesemnificative, determinate de proce-
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on the basis of international articles - randomized studies,
cohorts, clinical cases and others over the past 10 years and
some older articles to clarify the origin and course of surfac-
tant therapy. In this synthesis, have been included, the publi-
cations available in romanian, english and russian, identified
by the Google Search.

Results. Most premature newborns require respiratory
support, during the extrauterine adaptation period. A modern
approach to the management of a premature newborn, invol-
ves the use of non-invasive methods of surfactant (LISA) and
artificial pulmonary ventilation. One of the strategies for initi-
ating synthesis and improving the quality of the surfactant is
antenatal therapy with glucocorticosteroids. Administration
of the surfactant after birth, reduces the need for oxygen and
artificial pulmonary ventilation. Early use of nCPAP allows to
avoid artificial pulmonary ventilation and related complica-
tions.

Conclusions. Using the LISA method is safe, does not in-
volve increased risks and is beneficial in premature neonatal
management to reduce exposure to artificial pulmonary ven-
tilation. Avoiding artificial lung ventilation diminishes local,
pulmonary and systemic inflammatory response with positive
effects, increased survival and no major complications. This
method can be easily applied in practice. However, the most
important restriction of the method, remains the impossibili-
ty of applying it to very young gestation age and to babies in
extremely serious condition at birth or hospitalization, which
necessarily require orotracheal intubation, artificial pulmona-
ry ventilation and immediate administration of surfactant.

Key words: surfactant, premature newborn, LISA, INSURE.

Introduction

Over the years, have been used various methods of admi-
nistering the surfactant to newborns, each with its advantages
and disadvantages. One from the latest elaborations, called the
INSURE approach, consists of intubation of newborns with
respiratory distress syndrome, early administration of surfac-
tant, early extubation tendency and further ventilator support
through non-invasive techniques. Infants who benefited from
the INSURE method had a shorter duration of artificial pulmo-
nary ventilation and a lower rate of complications, associated
with mechanical ventilation (pneumothorax, pulmonary lesi-
ons). A systematic evidence of the long-term risks and benefits
of the INSURE method has not been performed [1, 2].

For premature newborns with evident spontaneous brea-
thing, has been developed another method of administration
of surfactant, called LISA. It consists of intratracheal spraying
of the surfactant via a gastric probe or arterial catheter, pla-
ced between the patient’s vocal cords [3-5]. The LISA method,
applied to newborns with gestational age of 28-32 weeks, de-
monstrated a high success rate, with insignificant complica-
tions, determined by the proper procedure [6]. The scientific
evidence of the feasibility of the LISA method is also limited,
for now.



dura propriu-zisa [6]. Evidenta stiintifica a fezabilitatii meto-
dei LISA este si ea, limitata, deocamdata.

Scopul acestei reviste de literatura a fost sistematizarea
datelor contemporane referitoare la sistemul surfactant al
nou-nascutului, precum si la elucidarea avantajelor si deza-
vantajelor metodelor non-invazive, comparativ cu cele in-
vazive de administrare a surfactantului.

Sistemul surfactant

Surfactantul reprezinta o emulsie de lipide (90%), proteine
(10%), glucide si ioni. Fractia de lipide este formata din fosfo-
lipide superficial-active, dintre care circa 70% in surfactantul
uman matur o reprezinta lecitina (dipalmitoil-fosfatidilcolina
- DPPC) si circa 10% - fosfatidil glicerolul. Inafara acestor
componente, surfactantul mai contine cantitati mici de plas-
minogen, acizi grasi nesaturati (AGNS) si colesterol. Plasmino-
genul si colesterolul imbunatatesc semnificativ proprietatile
tensioactive ale componentei lipidice [7, 8]. Continutul sporit
de AGNS si plasminogen in secretia traheala scade riscul de
dezvoltare a bolii pulmonare cronice [7, 9].

Componentele surfactantului fetal se schimba pe parcur-
sul dezvoltarii plamanilor. In prezent, sunt cunoscute 4 prote-
ine specifice ale surfactantului: PS-A, PS-B, PS-C si PS-D, care
se sintetizeaza de catre pneumocitele de tip II. Ele au masa
moleculard, structura, proprietati chimice si rol fiziologic
diferit In formarea mielinei tubulare intraalveolare, a pelicu-
lei superficial-active la interfata hidroaerica si in procesele de
homeostaza a surfactantulul [7].

Surfactantul din plamanii imaturi contine o cantitate mare
de fosfatidilinositol, Tnsa o cantitate redusa de fosfatidilglic-
erol si un raport mic proteine/lipide, comparativ cu plamanii
maturi. Din cauza deficitului de fosfatidilglicerol, surfactantul
nou-nascutilor prematuri are o activitate tensioactiva limitata.
Cantitatea de fosfatidilglicerol din componenta surfactantului
incepe sa creasca abia dupa 35 s.g. Similara este situatia referi-
toare la sinteza proteinelor surfactantului:

= PS-A -dupa 32s.g;

= PS-B - dupa 34 s.g;

= PS-C - pe parcursul dezvoltarii precoce a plamanilor;

= PS-D - in ultimul trimestru de gestatie [10].

Functile surfactantului

Surfactantul acopera suprafata cdilor aeriene terminale si
alveolele sub forma unei pelicule. Asigura functiile antiatelec-
tatica, de aparare imuna locald, de clearance-ul mucociliar.

Deoarece la nastere plamanii au 25 de milioane de alveole,
care contin un volum de gaz de 25-30 ml/kg, suprafata mare
de contact cu aerul extern necesitd prezenta unui mecanism
eficient de aparare si purificare locala [7].

Functia antiatelectaticd

Dupa nastere, plamanii isi maresc semnificativ suprafata
interfetei hidroaerice. Tensiunea superficiala a lichidului
interfetei hidroaerice tinde si micsoreze suprafata dati. In
consecintd, lichidul se aduna in picaturi, iar alveolele tind sa
colabeze In urma interactiunii fortelor, orientate spre axul lu-
minal [7, 11]. Alveolele aerate sunt interconectate. Conform
legii Laplace, In lipsa surfactantului, alveola cu raza mai mica
va tinde sa colabeze, impingand aerul in cea cu raza mai mare,
deoarece tensiunea ei superficiala este mai inalta decat la al-
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The purpose of this article, was to systematise contempo-
rary data on the newborn surfactant system and to determine
the advantages and disadvantages of non-invasive methods
compared to invasive surfactants.

Surfactant system

Surfactant is an emulsion of lipids (90%), proteins (10%),
carbohydrates and ions. The lipid fraction is composed of
superficial active phospholipids, of which about 70% in the
mature human surfactant is lecithin (dipalmitoylphospha-
tidylcholine - DPPC) and about 10% phosphatidyl glycerol.
Apart from these components, the surfactant also contains
small amounts of plasminogen, unsaturated fatty acids (UFA)
and cholesterol. Plasminogen and cholesterol significantly
improve the surfactant properties of the lipid component
[7, 8]. The increased content of UFA and plasminogen in tra-
cheal secretion, decreases the risk of developing chronic pul-
monary disease [7, 9].

The components of the fetal surfactant is changing during
the development of the lungs. There are currently 4 specific
surfactant proteins: PS-A, PS-B, PS-C and PS-D, which are syn-
thesized by type Il pneumocytes. They have molecular mass,
structure, chemical properties and a different physiological
role in the formation of intra-alveolar tubular myelin, of the
superficial-active film at the hydroaeric interface and in the
homeostasis processes of the surfactant [7].

Surfactant, in immature lungs, contains a large amount of
phosphatidylinositol, but a low amount of phosphatidylglyce-
rol and a low protein / lipid ratio, compared to mature lungs.
Because of the phosphatidylglycerol deficiency, the premature
infant surfactant has limited surfactant activity. The amount
of phosphatidylglycerol from surfactant starts to increase only
after 35 weeks of gestation. Similar is the situation regarding
the synthesis of surfactant proteins:

= PS-A - after 32 weeks of gestation;

= PS-B - after 34 weeks of gestation;

= PS-C - during the early development of the lungs;

= PS-D - in the last trimester of gestation [10].

Functions of the surfactant

The surfactant covers the surface of the terminal airways
and the alveoli in the form of a film. Provides antiatelectatic
functions, local immune defense, mucociliary clearance.

Because at birth, the lungs have 25 million alveoli, contai-
ning a gas volume of 25-30 ml / kg, the high surface of contact
with external air, requires the presence of an effective mecha-
nism of local defense and purification [7].

Anti-atelectasis function

After birth, the lungs significantly increase the surface of
the hydroaeric interface. The surface tension of the hydroae-
ric interface fluid tends to diminish this surface. Consequently,
the liquid gathers in drops, and the alveoli tend to collapse
after the interaction of forces, directed towards the luminal
axis [7, 11]. The aerated alveoli are interconnected. Under
Laplace’s law, in the absence of a surfactant, the smaller cell
will tend to collapse, pushing the air into the larger radius, be-
cause its superficial tension is higher than at the larger alveo-
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veola mai mare, la o presiune identica a aerului. intr-un final,
in lipsa proprietatilor de detergent ale surfactantului (deter-
gentul reduce semnificativ tensiunea superficiala), colabeaza
si alveolele cu o raza mai mare.

Surfactantul pulmonar are o capacitate extraordinara de a
micsora tensiunea superficiala pe masura ce marimea alveo-
lelor scade, deoarece concentratia lui sporeste in timpul expir-
ului. Cand raza alveolei este foarte mic3, tensiunea superficiala
tinde spre zero, iar presiunea necesard pentru a le mentine
deschise este aproape neglijabila si acestea nu colabeaza.

in timpul inflatiei, raza alveolei creste, iar tensiunea ei
superficiala creste si mai repede; in consecintd, presiunea in
alveolele mai mari o va depasi pe cea din alveolele mai mici.
Deoarece in plaman alveolele sunt interconectate, gradientul
de presiune va orienta fluxul de aer in directia alveolelor mai
mici, egaland, astfel, dimensiunile lor.

Rezultatul cumulativ al alveolelor ramase deschise in tim-
pul expirului reprezinta o relatie non-lineara a presiunii si
volumului. Plamanul cu surfactant suficient retine gazul in
timpul expirului; din contra, lipsa surfactantului favorizeaza
eliminarea completd a aerului din pliman. In consecint3, in
timpul ventilarii pulmonare artificiale, trebuie aplicate presi-
uni de insuflare sporite pentru a redeschide alveolele colabate
si a atinge acelasi volum inspirator.

In absenta unei cantititi suficiente de surfactant, in
plamanii nou-ndscutului se produce un colaps alveolar gen-
eralizat, cu supraextinderea alveolelor deschise. Pentru a re-
deschide alveolele colabate, este necesara o presiune de insu-
flare mai mare. Nou-ndscutul cu deficit de surfactant, pentru
a respira, este impus sa genereze o presiune intratoracica
negativa mai mare, cu un efort respirator sporit (tiraj costal).
Nou-nascutii pot incerca sa previna colapsul alveolar prin in-
termediul stridorului (se produce, astfel, o presiune end-expi-
ratorie intrinseca).

Colapsul alveolar generalizat creste fractia de sunt intra-
pulmonar si cel de tip dreapta-stanga (prin ductul arterial pat-
ent), precum si presiunea In artera pulmonard; in asemenea
conditii, schimbul de gaze nu este eficient [12].

Apdrarea imund locald

Doua proteine polifunctionale ale surfactantului, PS-A si
PS-D, se pot determina la nivelul plamanilor si in ser. Ca o parte
componenta a imunitatii congenitale, ele joacd un rol impor-
tant In apararea plamanilor, pana la sintetizarea anticorpilor.
In calitate de molecule cu functie de tranzitie de la imunitatea
congenitald spre cea dobandit3, ele actioneaza asupra celule-
lor dendritice (macrofagelor alveolare) si limfocitelor T, sunt
implicate in neutralizarea virusurilor si bacteriilor, fungilor,
celulelor necrozate sau apoptotice. Proteinele mentionate
sunt implicate, de asemenea, in reglarea reactiilor alergice si
inflamatorii, in eliminarea citokinelor [7, 13-16].

Clearanciul muco-ciliar

Epiteliul ciliar al cailor aeriene este tapetat cu o pelicula ce
consta din lichid dens care este formata dintr-o componenta
salina, cu densitate scazuta si una gel, cu densitate Tnalta.
Dupa fiecare miscare a cililor, gelul se deplaseaza in directie
proximala si, astfel, o parte din particulele inhalate sunt evacu-
ate din plamani (transport mucociliar) [7, 16, 17]. Particulele
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lus, at an identical pressure of the air. Finally, in the absence of
detergent properties of the surfactant (detergent significantly
reduces surface tension), the alveoli with a larger radius also
collapses.

The lung surfactant has an extraordinary ability to redu-
ce surface tension as the size of the alveoli decreases, as its
concentration increases during expiration. When the alveolar
radius is very small, the surface tension tends to zero and the
pressure required to keep them open is almost insignificant
and they do not collapse.

During inflation, the radius of the alveolus increase, and
its superficial tension increase even faster; consequently, the
pressure in the larger alveoli will exceed that in the smaller
alveoli. Because in the lung the alveoli are interconnected, the
pressure gradient will direct the flow of air in the direction of
the smaller alveoli, thus equalizing their dimensions.

The cumulative result of the open alveoli, during expirati-
on, represents a non-linear relationship of pressure and vo-
lume. The sufficiently surfactant lung, retains the gas during
expiration; on the contrary, lack of surfactant, favors the com-
plete removal of air from the lung. Consequently, during artifi-
cial pulmonary ventilation, should be applied increased insuf-
flation pressures, to reopen the collapsed alveoli and reach the
same inspiratory volume.

In the absence of a sufficient amount of surfactant, a gene-
ralized alveolar collapse occurs in the lungs of the newborn,
with the overexpanding of the open alveoli. To reopen the col-
lapsed alveolj, is required a higher insufflation pressure. The
newborn with a surfactant deficiency, to breathe, is forced to
generate a greater negative intrathoracic pressure with in-
creased respiratory effort (intercostal recessions). Newborns
can try to prevent alveolar collapse by means of the wheezing
(thus, is produced an intrinsic end-exprioratory pressure).

Generalized alveolar collapse increases intrapulmonary
shunt fraction and right-left shunt fraction (through the pa-
tent arterial duct) as well as pulmonary artery pressure; Un-
der such conditions, gas exchange is not effective [12].

Immune local defense

Two polyfunctional proteins of the surfactant, PS-A and PS-
D, can be determined in the lungs and in the serum. As a com-
ponent part of congenital immunity, they play an important
role in the defense of the lungs, up to the synthesis of antibo-
dies. As molecules with a transition function from congenital
to acquired immunity, they act on dendritic cells (alveolar ma-
crophages) and T lymphocytes, are involved in the neutraliza-
tion of viruses and bacteria, fungi, necrotic or apoptotic cells.
These proteins are also involved in regulating allergic and in-
flammatory responses in cytokine elimination [7, 13-16].

Muco-ciliary clearence

The ciliary epithelium of the airways is taped with a dense
liquid film, consisting of a low density, wich is formed from
a saline component, with low density and a high density gel.
After each movement of the cilia, the gel moves in the proximal
direction and thus some of the inhaled particles are evacuated
from the lungs (mucociliary transport) [7, 16, 17]. The parti-
cles retained in the hydroaeric interface film, with the surfac-



retinute 1n pelicula interfetei hidroaerice, cu ajutorul surfac-
tantului, migreaza in faza lichidd, unde, partial, sunt fagocitate
de catre macrofagi. Particulele, fiind transportate In profunz-
imea tesutului, independent de drenajul limfatic, patrund in
ganglionii limfatici si sunt prezentate limfocitelor T.

Sistemul de aparare antioxidant, inca imatur, creste sus-
ceptibilitatea nou-nascutilor prematuri la stresul oxidativ,
generand o morbiditate specifica, ce include boala pulmonara
cronicd a prematurului, retinopatia prematurului si entero-
colita ulcero-necrotica. De aceea, hiperoxigenarea in tim-
pul resuscitarii nou-nascutului prematur in sala de nastere
poate fi periculoasa. Hipotermia, infectia perinatald, imatu-
ritatea sistemului respirator si musculatura respiratorie slab
dezvoltata sunt cofactorii care impun luarea masurilor de re-
suscitare [7].

Circulatia alveolard a surfactantului

In timpul formarii, depozitirii si secretiei, surfactantul se
regdseste sub diferite forme fizice: mielina lamelar3, tubulara
siveziculara. Structura de plasa a mielinei depinde foarte mult
de ionii de calciu si de proteinele surfactantului A, B, C si D.
Actualmente, se efectueaza cercetdri clinice care se refera la
legaturile dintre mutatiile de gene si homeostazia surfactan-
tului. Mutatiile PS-C si, posibil, PS-A, conduc la formarea pro-
teinelor cu structura anormald, cu actiune citotoxica si la dez-
voltarea maladiilor pulmonare interstitiale [7].

Preparatele de surfactant pentru utilizare clinica

Terapia cu surfactant a revolutionat ingrijirea respiratorie
neonatala [18, 19, 27]. Terapia cu surfactant a fost o masura
excelentda de tratament pentru prematurii cu sindrom de
detresa respiratorie, din momentul in care s-a introdus, in
1990. In cazul nou-niscutilor cu greutate foarte mici la nastere
si marilor prematuri, s-a demonstrat o scidere semnificativa
a riscului mortalitatii si morbiditatii neonatale. Terapia de
substitutie cu surfactant a redus incidenta pneumotoraxului
si hemoragiei intraventriculare, a imbunatatit supravietuirea
nou-nascutilor prematuri.

Cercetarea terapiei cu surfactant a detresei respiratorii
la nou-nascutii prematuri abordeaza paradigmele surfactant
natural vs. sintetic, modalitatilor alternative de administrare,
momentului potrivit de administrare, in combinatie cu diferite
modalitati si tehnici de ventilare pulmonara artificiala [7, 10].

Surfactantul natural versus sintetic

Surfactantul natural este derivat fie din lavajul pulmonar,
fie din tesutul pulmonar propriu-zis de origine bovina sau
porcind. Surfactantul sintetic este un complex combinat de
dipalmitoilfosfatidilcolina si alte fosfolipide, lipide neutre, li-
poproteine sau alcool [10].

Studiile individuale au comparat eficacitatea si siguranta
diferitor tipuri de surfactant natural in tratamentul sindromu-
lui de detresa respiratorie, cu rezultate variabile. De exemplu,
poractant-a actioneaza mult mai rapid decat beractantul. O
metaanaliza a 5 studii care a comparat poractant-a cu berac-
tant in tratamentul copiilor prematuri cu sindrom de detresa
respiratorie, nu a identificat diferente in rezultatele primare
referitoare la boala pulmonara cronica (31,5% vs. 29,9%,
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tant, migrate into the liquid phase, where they are partially
phagocytosed by macrophages. The particles, transported to
the depth of the tissue, independent of lymphatic drainage,
penetrate into the lymph nodes and are presented to T lym-
phocytes.

The antioxidant defense system, still immature, increases
susceptibility of premature newborns to oxidative stress, ge-
nerating specific morbidity, including chronic pulmonary di-
sease of the premature newborn, retinopathy and ulcero-ne-
crotic enterocolitis. Therefore, hyperoxigenation during pre-
mature neonatal resuscitation in the birthplace, may be dan-
gerous. Hypothermia, perinatal infection, immaturity of the
respiratory system and poorly developed respiratory muscles
are cofactors that require resuscitation [7].

Alveolar circulation of the surfactant

During formation, storage and secretion, the surfactant is
found in various physical forms: laminar, tubular and vesicu-
lar myelin. The myelin mesh structure is highly dependent on
calcium ions and surfactant proteins A, B, C and D. Currently,
clinical researches concerns to the linkage between gene mu-
tations and surfactant homeostasis. PS-C and possibly PS-A
mutations lead to the formation of abnormal proteins with
cytotoxic action and the development of interstitial lung di-
seases [7].

Surfactant preparations for clinical use

Surfactant therapy revolutionized neonatal respiratory
care [18, 19, 27]. Surfactant therapy was an excellent treat-
ment for premature newborns with respiratory distress syn-
drome, since it was introduced in 1990. In the case of infants
with very low birth weight and premature babies, was de-
monstrated a significant decrease in mortality risk and neo-
natal morbidity. Surfactant replacement therapy reduced the
incidence of pneumothorax and intraventricular haemorrha-
ge, improved the survival of premature newborns.

The research of surfactant therapy for respiratory distress
in premature neonates, approaches the paradigm about na-
tural surfactant vs synthetic, to alternative ways of adminis-
tration, to appropriate time of administration, combined with
different artificial pulmonary ventilation techniques [7, 10].

Natural versus synthetic surfactant

The natural surfactant is derived from either the lung lava-
ge or the actual pulmonary tissue of bovine or porcine origin.
Synthetic surfactant is a combined complex of dipalmitoylpho-
sphatidylcholine and other phospholipids, neutral lipids, lipo-
proteins or alcohol [10].

Individual studies compared the efficacy and safety of va-
rious types of natural surfactant in the treatment of respira-
tory distress syndrome with variable outcomes. For example,
poractant-a acts much faster than beractant. A meta-analysis
of 5 studies, which compared poracant a-a with beractant in
the treatment of premature neonates with respiratory dis-
tress syndrome, did not identify differences in primary ou-
tcomes for chronic pulmonary disease (31.5% vs. 29.9%,
RR=0.98; 95%CI=0.75 - 1.29). Instead, the same meta-analy-
sis found a significant decrease in the mortality rate in favor
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RR=0,98; 95%CI=0,75 - 1,29). in schimb, aceeasi metaanaliza
a constatat o descrestere semnificativa in rata mortalitatii in
favoarea poractant-a (RR=0,51; 95%CI=0,3 - 0,89). Totusi,
aceasta diferenta in mortalitate a fost atribuita folosirii unei
doze mari de poractant-a (200 mg/kg), comparativ cu berac-
tant (100 mg/kg) in 3 din cele 5 studii, incluse in metaanaliza.
La recalcularea rezultatelor dupa excluderea acestor 3 studii
din analiza, nu au fost constatate diferente semnificative in
mortalitate.

Calfactant are o actiune mult mai rapidd, fara a influenta
incidenta bolii pulmonare cronice si mortalitatea, comparativ
cu beractantul. Tns3, evidentele actuale stipuleaza ca niciun
surfactant nu poate fi considerat superior asupra altuia in
tratamentul sindromului de detresa respiratorie a copiilor pre-
maturi In termenii reducerii morbiditatii si mortalitatii [7, 10].

Adaptarea perinatald a plamdnilor

Adaptarea pulmonara la nou-nascutii prematuri depinde
de gradul de imaturitate al plamanului, de stadiul lui de dez-
voltare (canaliculara sau saculard), fiind mai problematica fata
de cazul nou-nascutului la termen, dupa criterii morfologice,
biochimice si functionale [7].

Exista 2 cauze esentiale pentru deficitul de surfactant in
perioada neonatala:

= deficitul primar intraalveolar de surfactant, ca rezultat al

imaturitatii pulmonare sau al unui defect genetic (volum
mic de surfactant endogen, biosintezad imatura a secretiei
de surfactant);

= deficitul secundar, prin inactivarea surfactantului, sinte-

tizat in cantitati suficiente, dar supus degradarii accele-
rate in cazul unei suferinte pulmonare perinatale grave
(asfixie, sepsis, soc) [7].

Ambele cauze ale deficitului de surfactant pot coexista,
fapt constatat in numeroase conditii clinice (hipotermie, hipo-
tensiune, hipoxie, acidoza). Infectia pulmonara postnatala
reprezintad un factor de deteriorare suplimentara [7].

Afectarea functiei pulmonare ventilatorii

Alterarea functiei pulmonare ventilatorii poate fi provocata
de sciderea reabsorbtiei lichidului pulmonar fetal. In absenta
surfactantului, tensiunea superficiala a lichidul pulmonar
blocheaza caile respiratorii terminale. Ventilarea pulmonara
artificiald, in conditiile date, necesita presiune de insuflare
crescuta pentru mentinerea expansiei alveolare si oxigenarii
adecvate. De asemenea, este indicata includerea regimurilor
de presiune end-expriratorie pozitivd (PEEP) sau de presiune
pozitiva continud in cdile aeriene (CPAP), precum si efectuarea
manevrelor de recrutare alveolara [7, 25, 26].

Ventilarea pulmonara artificiala, in conditii de deficit de de
surfactant, produce bule de lichid, care se misca inainte-inapoi,
in functie de faza ciclului respirator. Supapa hidrica creats,
actionatd de presiunea de insuflare sporita, favorizata de elas-
ticitatea sporita a bronsiolelor terminale (lipsite de cartilaj),
genereaza fenomenul de capcana aerica (L. engl. air trapping).
Supraextinderea epiteliului alveolar si celui bronsiolar, indusa
de capcana aericd, produce leziune pulmonara acuta. Supapa
hidrica poate dispare instantaneu, prin jocul de forte; eliber-
area rapida a gazului captat distal poate produce, de asemenea,
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of poractant-a (RR=0.51; 95% CI=0.3 - 0.89). However, this
difference in mortality was attributed to the use of a high dose
of poracant-a (200 mg/kg) compared to beractant (100 mg/
kg) in 3 of the 5 studies, included in the meta-analysis. In the
recalculation of the results, after exclusion of these 3 studies
from the analysis, no significant differences in mortality were
found.

Calfactant has a much faster action, without influencing
the incidence of chronic pulmonary disease and mortality
compared to the betaractant. However, current evidence sta-
tes that no surfactant can be considered superior to another in
the treatment of respiratory distress syndrome of premature
neonates in terms of reducing morbidity and mortality [7, 10].

Perinatal adaptation of the lungs

Pulmonary adaptation of premature newborns depends on
the degree of immaturity of the lung, its stage of development
(canalicular or saccular), being more problematic in the case
of the newborn on term, according to morphological, bioche-
mical and functional criteria [7].

There are 2 essential causes of neuronal deficiency in sur-
factant:

= primary intraalveolar deficiency of surfactant as a result

of pulmonary immaturity or genetic defect (small volu-
me of endogenous surfactant, immature biosynthesis of
surfactant secretion);

= secondary deficiency, by inactivating the surfactant, syn-

thesized in sufficient quantities, but subjected to acce-
lerated degradation in the case of severe perinatal lung
pathology (asphyxia, sepsis, shock) [7].

Both causes of surfactant deficiency may coexist, a fact
found in many clinical conditions (hypothermia, hypotension,
hypoxia, acidosis). Postnatal pulmonary infection is a further
deterioration factor [7].

Impaired pulmonary ventilator function

Impaired pulmonary ventilator function may be caused by
decreased reabsorption of fetal lung fluid. In the absence of the
surfactant, the surface tension of the pulmonary fluid, blocks
the terminal airways. Artificial pulmonary ventilation, under
the given conditions, requires increased insufflation pressure
to maintain adequate alveolar expansion and oxygenation. It
is also advisable to include positive end-expiratory pressure
(PEEP) or continuous positive airway pressure (CPAP) regi-
mes as well as alveolar recruitment maneuvers [7, 25, 26].

Artificial pulmonary ventilation, under surfactant-defi-
cient conditions, produces fluid bubbles that move back and
forth, depending on the cycle of the respiratory cycle. The cre-
ated hydric valve, driven by increased insufflation pressure, fa-
vored by the increased elasticity of terminal bronchioles (lack-
ing cartilage), generates the air trapping phenomenon. Over-
expansion of the alveolar and bronchiolar epithelium, induced
by air trapping, produces acute pulmonary lesions. The hydric
valve may disappear instantly, through force play; rapid rele-
ase of distal captured gas can also produce epithelial lesions.
Plasma proteins penetrate through the formed lesions, which,
together with aggregated cell debris, form hyaline membranes
that penetrate the alveoli. The surfactant prevents the forma-



leziuni epiteliale. Prin leziunile formate, patrund proteinele
plasmatice, care, Impreuna cu detritusul celular agregat,
formeaza membrane hialine, ce tapeteaza alveolele. Surfactan-
tul Tmpiedica formarea dopurilor de lichid pulmonar prin re-
ducerea tensiunii superficiale. in consecinta, lichidul se intinde
pe suprafata alveolara ca o pelicula si se reabsoarbe [7, 27].

Afectarea functiei de perfuzie pulmonard

Deficitul de surfactant contribuie la instalarea hipoxemi-
ei prin hipoventilare si suntare dreapta-stinga. Hipoxemia
produce vasoconstrictie pulmonara hipoxica, cu cresterea
rezistentelor 1in teritoriul pulmonar (circulatie fetala
persistentd, suntare dreapta-stanga). Indicatorii care reflecta
gradul de afectare pulmonara sunt gradientul alveolo-arterial
al presiunii partiale a oxigenului [D(A_H)Oz] si indexul de oxi-
genare [P 0,/F 0_], Insa ei nu reflectd uniformitatea ventilatiei.
Administrarea de surfactant amelioreaza valorile indicatorilor
mentionati [7].

Tulburdri ale circulatiei surfactantului

Suferinta pulmonara la nou-nascutii prematur nu afecteaza
doar biosinteza de surfactant, dar altereaza si reciclarea lui.
Surfactantul inactivat nu mai poate fi reciclat; de asemenea,
sufera si mecanismele de captare a metabolitilor surfactan-
tului din sange [7, 29]. In sindromul de detresi respiratorie,
concentratia fosfolipidelor si PS-A 1n secretul traheal creste,
treptat, pe parcursul primelor 72-96 de ore, farda modificari
ulterioare in urmadtoarele 4 zile; in faza de Insanatosire,
concentratiile sunt similare nou-nascutilor cu plamani
sanatosi [7, 30]. Sindromul de detresa respiratorie regreseaza
doar atunci, cand in alveole exista o cantitate suficienta de
surfactant activ, iar patrunderea inhibitorilor lui in spatiul
alveolar este oprita. Detresa respiratorie la nou-nascutii la
termen, in plamanii carora existd o cantitate suficienta de
surfactant endogen, este de tip secundar si se poate dezvolta
dupa un episod de asfixie sau In urma unui proces infectios-
inflamator. Hipoxia perinatala si toxinele bacteriene afecteaza
sinteza, secretia si reciclarea surfactantului de catre pneumoc-
ite. Tulburdrile functionale ale surfactantului, cauzate de de-
fecte genetice sau biologice, se intdlnesc rar si se atribuie PS-
B. Mutatiile ABCA3 pot fi, de asemenea, o cauza a maladiilor
grave pulmonare cronice [7, 31, 32].

Administrarea de surfactant

O ventilare alveolara omogena, fard un risc sporit de
barotraumd, este foarte dificil de asigurat in lipsa unei
concentratii adecvate de surfactant, fapt ce impune adminis-
trarea lui in cdile respiratorii superioare faza de inspir. Surfac-
tantul se repartizeaza, ulterior, cu ajutorul fluxului de aer pana
la bronsiolele terminale si alveolele ventilate.

Se estimeaza ca 50% dintre nou-nascutii extrem de prema-
turi pot fi tratati numai cu CPAP nazal, fara administrare de
surfactant, ins3, in acest caz, frecventa enfizemului pulmonar
interstitial sau a pneumotoraxului este semnificativ mai mare
(5,5% vs. 3,6% si 9,1% vs. 3,1%, respectiv, comparativ cu lotul
care a primit surfactant). Frecventa bolii pulmonare cronice a
fost identica pentru ambele loturi. Rezultate similare au fost
obtinute si in cercetari randomizate controlate efectuate la
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tion of the lung fluid plugs by reducing the superficial tension.
Consequently, the liquid spreads over the alveolar surface as a
film and reabsorbs [7, 27].

Impaired pulmonary perfusion function

Deficiency of surfactant contributes to the installation of
hypoxemia by hipoventilation and right-left shunt. Hypoxemia
produces hypoxic pulmonary vasoconstriction, with increased
lung resistance (persistent fetal circulation, right-left shunt).
Indicators reflecting the degree of pulmonary damage are the
alveolo-arterial gradient of partial oxygen pressure [D (aa) 0,]
and the oxygenation index [P 0,/F,0,], but they do not reflect
the uniformity of ventilation. The administration of surfactant
improves the values of mentioned indicators [7].

Surfactant circulatory disorders

Pulmonary suffering at premature newborns does not only
affect surfactant biosynthesis, but also alters its recycling. In-
activated surfactant can no longer be recycled; also suffers and
mechanisms for the capture of the surfactant metabolites in
the blood [7, 29]. In respiratory distress syndrome, the con-
centration of phospholipids and PS-A in tracheal secrecy, in-
creases gradually over the first 72-96 hours, without further
changes over the next 4 days; in the recovery phase, the con-
centrations are similar to healthy newborns [7, 30]. Respirato-
ry distress syndrome regresses only when there is a sufficient
amount of active surfactant in the alveoli, an dis stopped the
penetration of its inhibitors into the alveolar space. Respira-
tory distress in term newborns, in the lungs of which there
is a sufficient amount of endogenous surfactant, is of the se-
condary type and may develop after an asphyxia episode or
an infectious-inflammatory process. Perinatal hypoxia and
bacterial toxins affect the synthesis, secretion and recycling of
surfactants by pneumocytes. Functional disorders of the sur-
factant, caused by genetic or biological defects, rarely occur
and is PS-B attributed. ABCA3 mutations may also be a cause
of chronic lung disease [7, 31, 32].

Administration of the surfactant

Homogeneous alveolar ventilation, without increased risk
of barotrauma, is very difficult to assure in the absence of an
adequate surfactant concentration, which requires its admi-
nistration in the upper respiratory airways. The surfactant is
distributed wtih the air flow to the terminal bronchioles and
ventilated alveoli.

It is estimated that, 50% of extremely premature neonates,
can only be treated with nasal CPAP, without surfactant, but in
this case, the incidence of interstitial lung enfizema or pneu-
mothorax is significantly higher (5.5% vs. 3.6% and 9.1% vs.
3.1%, respectively, compared to the group receiving the sur-
factant). The frequency of chronic pulmonary disease was
identical for both groups. Similar results have also been ob-
tained in randomized controlled trials, performed at prema-
ture newborn, that has a longer term. The conclusion is that
surfactant treatment, should be established in all cases with
increased risk of respiratory distress with the first breathing
movements [7].There are different stabilization strategies, in
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prematurul mare. Concluzia este ca tratamentul cu surfactant
ar trebui instituit In toate cazurile cu risc sporit de detresa res-
piratorie, odata cu primele miscari respiratorii [7].

Existad diferite strategii de stabilizare in sala de nastere a
nou-nascutului cu risc crescut de dezvoltare a sindromului de
detresa respiratorie [28]:

= intubare orotraheald in sala de nastere si administrare

profilactica de surfactant, cu instituirea ventilarii pulmo-
nare artificiale;

= intubare orotraheald in sala de nastere si administrare

profilactica de surfactant, fard instituirea ventilarii pul-
monare artificiale (strategia INSURE);

= stabilizare precoce cu ventilare nazala in regim de presi-

une pozitiva continua in cdile aeriene (CPAP);

= stabilizare precoce cu ventilare nazala in regim CPAP si

administrare profilactica de surfactant.

Unii autori pledeaza in favoarea CPAP pentru a evita in-
tubarea orotraheald si administrarea de surfactant la nou-
nascutii prematuri [33-35].

Conform recomandarilor oficiale [36, 37], profilaxia sin-
dromului de detresa respiratorie si a altor complicatii respi-
ratorii nu se limiteaza doar la administrarea precoce de cor-
ticosteroizi si surfactant, dar implica si o serie de masuri in
perioada perinatala. Rationala se considera administrarea de
surfactant la nou-nascutii prematuri pana la 27 de saptamini
de gestatie si la nou-ndscutii prematuri, care nu au primit cor-
ticosteroizi. Nou-ndscutii la termen de 27-32 de sdaptamani,
care au primit corticosteroizi antenatal, prezintda rezultate
similare cu cei tratati cu surfactant [38].

Tratamentul cu surfactant determind in 80% din ca-
zuri ameliorarea oxigenadrii, cresterea volumului de aer in
plamani si distribuirea lui uniforma [7, 39, 40]. Se amelioreaza
parametrii mecanicii respiratorii. Administrarea surfactantu-
lui in cazul sindromului de detresa respiratorie scade riscul
de emfizem pulmonar interstitial, pnemotorax, pneumome-
diastin si reduce mortalitatea, durata de ventilare pulmonara
artificiala si frecventa bolii pulmonare cronice [7, 41].

in cazul nou-nascutilor extrem de prematuri, este mai
eficienta administrarea profilactica a surfactantului, imediat
dupa nastere; astfel, 60% dintre acesti nou-nascuti se vor re-
cupera fara ventilare pulmonara invaziva [18, 45]. Surfactantul
este mai eficient la administrare precoce [42-46] si atunci cand
necesarul de oxigen este mai mic (Fi0,<45%) [42, 47]. Moni-
torizarea gazelor sanguine la nou-nascutii care beneficiaza de
suport ventilator non-invaziv, de administrare precoce de sur-
factant sau in cazul in care exista semne de decompensare res-
piratorie, este indispensabila [42, 48].

Strategiile INSURE si LISA

0 posibila solutie a ,,conflictului” dintre administrarea pre-
coce a surfactantului si a intentiei de ventilare non-invaziva
ar putea fi abordarea INSURE (intubare, surfactant, extubare).
Nou-nascutii cu sindrom de detresa respiratorie sunt electiv
intubati, dupa care li se administreaza surfactantul. Urmeaza
extubarea rapida si plasarea pe suport respirator non-invaziv.

Extubarea rapida poate fi facilitata prin evitarea premedi-
catiei, prin utilizarea de medicamente sedative cu durata de
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the newborn’s room with, wtih an increased risk of developing
respiratory distress syndrome [28]:
= orotracheal intubation in the newborn’s room and pro-
phylactic administration of the surfactant, with artificial
pulmonary ventilation;
= orotracheal intubation in the newborn’s room and pro-
phylactic administration of surfactant, without the esta-
blishment of artificial pulmonary ventilation (INSURE
strategy);

= early stabilization with nasal ventilation under continuo-

us positive airway pressure (CPAP);

= early stabilization with nasal ventilation under CPAP re-

gime and prophylactic administration of surfactant.

Some authors support CPAP to avoid orotracheal intubati-
on and the use of surfactants at premature neonates [33-35].

According to official recommendations [36, 37], the pro-
phylaxis of respiratory distress syndrome and other respira-
tory complications, is not limited to the early administration
of corticosteroids and surfactants, but also involves a series
of measures, during the perinatal period. Rational is the ad-
ministration of surfactant to premature newborns up to 27
weeks of gestation and to premature neonates, who have not
received corticosteroids. 27-32 weekly newborns who recei-
ved antenatal corticosteroids, show similar results to those
treated with surfactant [38].

Surfactant treatment determines in 80% cases, improve-
ment in oxygenation, increased air volume in the lungs and
uniform distribution [7, 39, 40]. Are improved yhe parameters
of respiratory mechanics. Administration of surfactant in res-
piratory distress syndrome, decreases the risk of interstitial
pulmonary emphysema, pnemothorax, pneumomediastin and
reduces mortality, duration of artificial pulmonary ventilation
and chronic pulmonary disease [7, 41].

In the case of extremely premature newborns, the pro-
phylactic administration of the surfactant is more effective
immediately after birth, so 60% of these newborns will re-
cover without invasive pulmonary ventilation [18, 45]. Sur-
factant is more effective at early administration [42-46] and
when oxygen demand is lower (F,0,<45%) [42, 47]. Monito-
ring of blood gases at neonates receiving non-invasive ven-
tilatory support, early administration of surfactant, or in the
case of signs of respiratory decompensation, is indispensable
[42,48].

INSURE and LISA strategies

A possible solution to the ,conflict” between the early ad-
ministration of the surfactant and the intention of non-inva-
sive ventilation, could be the INSURE approach (intubation,
surfactant, extubation). Newborns with respiratory distress
syndrome are electively intubated, after which is administe-
red the surfactant. After, follow the fast extubation and non-
invasive respiratory support.

Rapid extubation, can be facilitated by avoiding premedi-
cation, by using short-acting sedative drugs, antagonizing the
effects of opioid analgesics with naloxone. Babies, who be-
nefited from the INSURE method, had a shorter duration of
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actiune scurtd, antagonizarea efectelor analgezicelor opioide
cu naloxond. Sugarii care au beneficiat de metoda INSURE, au
avut o durata mai redusa de ventilare pulmonara artificiala,
mai putine pneumotoraxuri si leziuni de boala pulmonara
cronica. Beneficiile pe termen lung ale metodei INSURE nu au
fost, deocamdata, evaluate [42, 47].

Administrarea precoce a surfactantului in primele doua ore
de la nastere este benefica in terapia sindromului de detresa
respiratorie [49, 50]. Utilizarea timpurie, insa indispensabila,
a ventilarii pulmonare artificiale este principalul factor de risc
pentru aparitia bolii pulmonare cronice la nou-nascutii pre-
maturi, cu greutate mica la nastere. Pe de alta parte, admin-
istrarea repetata de surfactant si CPAP are efecte sinergice
in tratamentul detresei respiratorii, precum si in reducerea
incidentei bolii pulmonare cronice [50-52].

Unele studii au relevat o scadere a ratei complicatiilor, in
timp ce altele au raportat ca nu exista diferente semnifica-
tive in frecventa aparitiei pneumotoraxului si bolii pulmonare
cronice, fie cad se aplica strategia INSURE, fie ca se utilizeaza
ventilarea pulmonara artificiala de lunga durata [49, 53-57].

Cu toate cd are anumite avantaje, metoda INSURE nu este
lipsita de dezavantaje: ea nu evita intubarea traheei cu ven-
tilarea pulmonara artificiala ulterioara, necesitatea sedarii
- toate acestea fiind asociate cu numeroase efecte adverse.
Sedarea, per se, ramadne un subiect controversat, daca este
privita prin prisma beneficiu-dauna [10, 60].

Cu scopul evitarii efectelor negative ale ventilarii pulmo-
nare artificiale, a fost elaborata o alta tehnica de administrare
endotraheald a surfactantului pentru nou-nascutii prematuri
cu respiratie spontana patenta. Aceasta consta in plasarea unei
sonde gastrice sau unui cateter arterial printre corzile vocale
ale nou-nascutul prematur cu sindrom de detresa respiratorie,
care respird cu suport CPAP. Cu toate beneficiile evidente ale
metodei, aceasta nu s-a bucurat de o mare raspandire, pana
cand Kribbs A. si coaut. (2007) [40, 44] nu au descris o abor-
dare similara, denumita LISA, care a demonstrat o rata de suc-
ces de cca 80%. Ulterior, prin studii randomizate, s-a demon-
strat ca utilizarea acestei metode a redus necesitatea instituirii
ventilarii pulmonare artificiale si rata bolii pulmonare cronice.

Un studiu de cohortd, efectuat pe 75 de nou-nascuti pre-
maturi, a scos in evidenta faptul ca metoda noninvaziva de ad-
ministrare a surfactantului este la fel de eficienta ca si INSURE
in evitarea ventilarii pulmonare artificiale si are mai putine
efecte adverse. Nou-nascutii care au beneficiat de surfactant
noninvaziv au avut o scadere semnificativa a necesitatii de
ventilare pulmonara artificiala in primele 72 de ore de viata,
comparativ cu cei care au beneficiat de metoda INSURE (30%
vs. 45%) [61]. In 36% din cazuri, administrarea non-invaziva
de surfactant a fost repetata, deoarece prima doza a fost de
100 mg/kg, comparativ cu metoda INSURE (200 mg/kg, prima
doza). Studiile clinice si farmacocinetice au sugerat ca doza de
200 mg/kg are o duratd de injumatatire mai mare [18, 63] si
un raspuns acut mai bun [18, 64].

Metoda LISA de administrare a surfactantului consta in [3,
55,61]:

= stabilizarea nou-ndscutului, aplicarea de CPAP nazal, cu

ajustarea fractiei necesare de inspir a oxigenului;
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artificial pulmonary ventilation, fewer pneumothoraxes and
chronic lung disease. The long-term benefits of the INSURE
method have not yet been evaluated [42, 47].

Early administration of the surfactant, during the first two
hours of birth, is beneficial in the therapy of respiratory dis-
tress syndrome [49, 50]. Early, but indispensable use of arti-
ficial lung ventilation, is the main risk factor for the occurren-
ce of chronic pulmonary disease in premature neonates with
low birth weight. On the other hand, repeated administration
of surfactant and CPAP regime, has synergistic effects in the
treatment of respiratory distress, as well as in reducing the
incidence of chronic pulmonary disease [50-52].

Some studies have shown a decrease in the rate of compli-
cations, while others have reported that there are no signifi-
cant differences in the occurrence of pneumothorax and chro-
nic pulmonary disease, either the INSURE strategy applies, or
is used long-term artificial lung ventilation [49, 53-57].

Although it has certain advantages, the INSURE method is
not without disadvantages: it does not avoid intubation of the
trachea, with subsequent artificial pulmonary ventilation, the
need for sedation - all of which are associated with numerous
adverse effects. Sedation, per se, remains a controversial topic,
if it is through benefit-damage prism [10, 60].

In order to avoid the negative effects of artificial pulmo-
nary ventilation, has been developed another technique for
the endotracheal administration of surfactant for premature
neonates, with evident spontaneous breathing. It consists by
placing a gastric probe or arterial catheter among the vocal
cords of the premature neonate with respiratory distress syn-
drome, that breathes with CPAP support. With all the obvious
benefits of the method, it did not enjoy a great spread until
Kribbs A. and co-authors (2007) [40, 44] did not describe a
similar approach, called LISA, which demonstrated a success
rate of about 80%. Subsequently, randomized studies have
shown that the use of this method has reduced the need for
artificial pulmonary ventilation and the rate of chronic pulmo-
nary disease.

A cohort study, performed on 75 preterm newborns, reve-
aled that the non-invasive method of administration of surfac-
tant is as effective as INSURE in avoiding artificial lung ventila-
tion and has fewer side effects. Newborns, who received non-
invasive surfactants, had a significant decrease in the need for
artificial pulmonary ventilation during the first 72 hours of life
compared to those who benefited from the INSURE method
(30% vs. 45%) [61]. In 36% of cases, non-invasive administra-
tion of the surfactant was repeated, because the first dose was
100 mg / kg, compared to the INSURE method (200 mg/kg,
first dose). Clinical and pharmacokinetic studies have sugges-
ted that the 200 mg/kg dose has a longer half-life [18, 63] and
a better acute response [18, 64].

The LISA method, for the administration of the surfactant,
consists of [3, 55, 61]:

= stabilization of the newborn, application of nasal CPAP,

adjusting the required oxygen-inspired fraction;

= intravenous caffeine 20%, 20 mg/kg;

= lateral decubitus positioning of the newborn;
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= administrarea intravenoasa de cafeina 20%, 20 mg/kg;

= pozitionarea in decubit lateral a nou-nascutului;

= la 30 minute dupa nastere, in trahee se introduce o sonda

de alimentare (Ch04) cu ajutorul pensei Magill, sub ghi-
dare laringoscopica directa;

= surfactantul se introduce timp de 2-5 minute, sincronizat

cu inspiratiile spontane ale copilului.

Doza optimala de surfactant (100 sau 200 mg/kg) nu a fost
stabilita, deocamdata.

Administrarea surfactantului prin metoda INSURE la nou-
nascutii care se aflau pe CPAP nazal cu Fi0,>40% vs. metoda
non-invaziva, conditii similare, la care surfactantul s-a admin-
istrat rapid, timp de 30-60 de secunde, utilizand o sonda de 5
Fr, a demonstrat o rata a necesitatii de (re)intubare in primele
72 de ore de 45% vs. 30%, respectiv. De asemenea, in lotul cu
administrarea non-invaziva a surfactantului, durata de suport
respirator (CPAP si/sau ventilare pulmonara artificiald) s-a
micsorat semnificativ si s-a diminuat, de asemenea, rata bolii
pulmonare cronice (10% vs. 20%) [66-68].

Surfactantul mai poate fi administrat intratraheal si prin
nebulizare (cu jet sau ultrasonord, timp de 20 de minute) [3,
69, 70]. Metoda este usor adaptabila pentru copiii extrem de
prematuri, care se afld pe suport respirator de tip CPAP nazal,
este bine tolerata si sigura. Si prin administrarea cu nebuli-
zatorul a surfactantului, s-a constatat reducerea riscului de
intubare orotraheala in primele 72 de ore la prematurii cu sin-
drom de detresa respiratorie.

Un studiu mic a raportat administrarea surfactantului prin
masca laringiand, comparativ cu un lot de nou-nascuti prema-
turi, care nu au primit surfactant. Studiul dat a fost efectuat
pe un lot de nou-nascuti cu sindrom de detresa respiratorie
de pana la 72 de ore de viata, cu o greutate mai mare de 1200
g, tratati cu CPAP nazal si F.0, 30-60%. Dupa in}ervenjcie, SpO2
s-a mentinut In ambele grupuri intre 88-95%. In rezultat, s-a
presupus ca administrarea de surfactant prin masca laringiana
este sigura si poate fi considerata drept o alternativa. Totusi,
aceasta metoda este mai fezabild pentru nou-nascutii cu
greutatea la nastere cuprinsa intre 1500-5000 g, care sufera
de deficit de surfactant de cauza secundara (de exemplu, in
urma aspiratiei de meconiu sau hipoxiei severe).

Concluzii

Utilizarea metodei LISA este sigura, nu implica riscuri spo-
rite si este benefica In managementul nou-nascutului prema-
tur in vederea reducerii expunerii la ventilarea pulmonara ar-
tificiala. Evitarea ventildrii pulmonare artificiale diminueaza
raspunsul inflamator local, pulmonar si cel sistemic, cu efecte
pozitive, rata de supravietuire sporita si fara complicatii majo-
re. Aceasta metoda poate fi usor aplicata in practica. Totusi, li-
mitarea cea mai importanta a metodei ramane imposibilitatea
aplicarii la varste de gestatie foarte mici si la nou-nascutii in
stare extrem de grava la nastere sau la internare, care necesita,
neapadrat, intubare orotraheala, ventilare pulmonara artificia-
13 si administrare imediata de surfactant.

Evidenta stiintifica detinuta in prezent, referitoare la ad-
ministrarea non-invaziva a surfactantului, este promitatoare
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= 30 minutes after birth, a feeding probe (Ch04) is inser-
ted into the trachea by means of the Magill pens, under
direct laryngoscopic guidance;

= the surfactant is inserted for 2-5 minutes, synchronized

with the child’s spontaneous inspiration.

The optimal dose of surfactant (100 or 200 mg/kg) has not
yet been established.

Administration of surfactant, by the INSURE method in ne-
onates who were on nasal CPAP with F,0,>40% vs. the non-in-
vasive method, similar conditions, to which the surfactant was
administered rapidly for 30-60 seconds using a 5 Fr probe, de-
monstrated a rate of need for (re)intubation in the first 72 ho-
urs of 45% vs. 30%, respectively. Also, in the non-invasive sur-
factant group, the duration of respiratory support (CPAP and/
or artificial pulmonary ventilation) decreased significantly
and the rate of chronic pulmonary disease has diminished too
(10% vs. 20%) [66-68].

The surfactant may also be administered intratracheally by
nebulization (jet or ultrasonic for 20 minutes) [3, 69, 70]. The
method is easily adaptable to extremely premature newbor-
ns, which are on nasal CPAP, is well tolerated and safe. And by
administering with the nebulizer the surfactant, there was a
reduction in the risk of orotracheal intubation in the first 72
hours at premature neonates with respiratory distress syn-
drome.

A small study reported the administration of the surfactant
through the laryngeal mask, compared to a group of prema-
ture neonates, who did not receive the surfactant. This study
was performed on a roup of infants with respiratory distress
syndrome of up to 72 hours of life weighing more than 1200 g,
treated with nasal CPAP and 30-60% F0,. After intervention,
5,0, remained in both groups between 88-95%. As a result,
the administration of surfactant through the laryngeal mask
is believed to be safe and can be considered as an alternative.
However, this method is more feasible for infants with a birth
weight of between 1500-5000 g, which suffer from secondary
cause surfactant deficiency (e.g., as a result of meconium aspi-
ration or severe hypoxia).

Conclusions

The use of the LISA method is safe, does not involve incre-
ased risks and is beneficial in premature neonatal manage-
ment to reduce exposure to artificial pulmonary ventilation.
Avoiding artificial lung ventilation diminishes local, pulmona-
ry and systemic inflammatory response with positive effects,
increased survival and no major complications. This method
can be easily applied in practice. However, the most important
limitation of the method remains the impossibility of applying
it to very young gestation age and to babies in extremely seri-
ous condition at birth or hospitalization, which necessarily re-
quire orotracheal intubation, artificial pulmonary ventilation
and immediate administration of surfactant.

The current scientific evidence, regarding the non-invasi-
ve administration of the surfactant, is promising and in favor
of this approach. However, the non-invasive administration of
the surfactant is currently insufficiently well documented due
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si in favoarea abordarii date. Cu toate acestea, administrarea
non-invaziva a surfactantului este, deocamdata, insuficient
de bine documentata din cauza esantioanelor reduse de
studiu, heterogenitatii loturilor si a parametrilor de eficienta
raportati. in aceasti ordine de idei, sunt necesare studii su-
plimentare, multicentrice, cu o metodologie de cercetare bine
pusa la punct, efectuate pe esantioane largi de pacienti, cu
parametri de rezultat relevanti si unificati.
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