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Stem Cells for Neonatal Lung Disease Caused by SP-B Deficiency?

Stammzellen bei neonatalen Lungenerkrankungen verursacht durch SP-B Mangel?
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Recent reports confirm the serious consequences
of partial surfactant protein B (SP-B) deficiency
in a heterozygous SP-B121ins2 mutation [1], the
homozygous form of this specific mutation ini-
tially had been described by the group of Nogee
and co-workers in a term neonate with intracta-
ble respiratory failure about 20 years ago [13].
Before this substantial contribute to our under-
standing of genetic pulmonary disorders with
neonatal onset, the clinical entity was described
as idiopathic pulmonary alveolar proteinosis
[12]. The disorder was characterized by an uni-
form lethal course [12]. Medical and physical ap-
proaches to improve the course of the disease
included among others administration of sur-
factant, corticosteroids and other immunosup-
pressants, repeated lung lavage and ultimately
lung transplantation. Medical attempts were not
successful at long-term and lung transplants in
neonates and young infants, if available, were re-
ported to be overall accompanied by a high rate
complications [8-10]. Thus, also a recent report
confirms that SP-B deficiency is a devastating diag-
nosis in neonates with irreversible respiratory
failure [18]. A recently published observational
study conducted between 2006 and 2011 from
the UK showed that out of 427 cases with unclear
severe neonatal respiratory failure, 25 cases could
be identified to suffer from surfactant dysfunc-
tion disorders, i.e. about 6% overall. SP-B dys-
function could be confirmed in 8 cases and
furthermore, 3 affected individuals with SP-B
deficiency following prenatal diagnostic were
reported. All aforementioned neonates with dis-
orders in the surfactant B system died from in-
tractable respiratory failure [15]. A recent report
from China on SP-B gene mutations in an autoch-
thonous cohort indicates that the genetic varia-
tion may be more prevalent in far eastern popu-
lations then reported before from western Cau-
casian populations [3,18]. Thus, as an adequate
therapy for neonates suffering from SP-B defi-
ciency is still lacking and given the fact that it has
been described in a high number of individuals
from the Chinese Han population, both aspects
may further underline the magnitude of the clin-
ical problem. It might further be aggravated due
to a high number of undiagnosed cases [7].
Previous reports indicating that lung transplan-
tation might a therapeutic option suffer from
poor long-time outcome [14] apart from not be-
ing overall available. Thus, on a global perspec-
tive, the impact of SP-B gene mutations leading
to absence or dysfunctional protein still might be
more relevant than anticipated before.

Recent experimental reports indicate that stem
cell therapy in various respiratory disorders was
effective to improve pulmonary histology, mor-
phometry and various gene and biochemical
variables [5]. Most experimental studies in bron-
chopulmonary dysplasia, i.e. a typical neonatal
respiratory disorder indicate that mesenchymal
stem cells either given by the systemic route or
by intratracheal administration are efficient to
improve histologic and biochemic features. Thus,
experimentally induced bronchopulmonary dys-
plasia (BPD) may serve as a typical model of
chronic neonatal lung disorder [6]. Furthermore,
reports on experimentally induced acute respira-
tory distress syndrome in adult animals by vari-
ous noxious stimuli to the lung have been pub-
lished previously [4]. Most transplants were
given as allogenic mesenchymal stem cells, some
other groups also used cell xenotransplants ob-
tained from human preterm neonates [11]. Hom-
ing of stem cells in the lungs at a variable extent
and transformation of mesenchymal and hemat-
opoietic stem cells into type II alveolar cells have
been reported nearly uniformly [16].

A first clinical phase I study using allogenous
mesenchymal stem cells in very preterm neo-
nates with threatening BPD has been published
recently by a Korean group [2]. Thus, there is now
a high degree of experimental evidence that stem
cell administration is effective in experimentally
induced respiratory failure in neonates as well as
in adults and as a consequence, the Korean group
started a clinical study based on several experi-
mental studies.

Given these fact SP-B deficiency may be consid-
ered as a further field for research on regenerative
therapy i.e. stem cell administration in models of
postnatal SP-B deficiency. If the findings of these
experiments will be positive, this distinct disorder
could be considered a further candidate for stem
cell administration during the neonatal period.
Due to the unique fatal course of SP-B deficiency
in neonates, they might be excellent candidates for
regenerative therapies. Before coming into clinical
reality however, a number of experimental data
on safety and efficacy needs to be worked out fur-
ther. Long-term outcome of the preterm neonates,
who were enrolled in the above mentioned phase
I trial from Korea using allogenous mesenchymal
stem cells in threatening bronchopulmonary dys-
plasia should be considered as one key issue [2]. If
successful in SP-B deficiency, other disorders in
surfactant homeostasis, e.g. ABCA3-defects may
be addressed further [17].
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