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tissue-specific cells or somatic mesenchymal stem cells (MSC) 
since they do not pose, in principle, more ethical conflicts than those 
related to the informed consent of the person from whom the cells are 
extracted. This contrasts with the observed in the so-called therapeutic 
cloning where there is a later manipulation of embryonic stem cells. 
These cells have the ability to generate any differentiated cell in the 
body (pluripotent), those who oppose have argued that it is an illicit 
intervention. The main argument against the use of this type of cells is 
that theoretically, fertilization may have been performed for the sole 
purpose of achieving an embryo from which to obtain this material. 
Subsequent cytological management is also under discussion. The 
development of culture embryonic cell in vitro aims to overcome this 
ethical dilemma.4

The therapeutic benefits, until now, are potential. The 
Mesenchymal Stem Cells (MSC) ability to self-regeneration and 
pluripotency convert them in an interesting option to provide 
regeneration and replacement in encephalon and damaged lung, 
yet oncogenic risk must be considered.5,6 Successful differentiation 
of MSCs to different types of cells like cardiomyocytes, myocytes, 
endothelial, and epithelial cells has been achieved.7‒9 In addition, cells 
capable of express one type of cell can differentiate themselves to 
others, that occurs with MSCs which differentiate to neuroglias and 
pneumocytes.10‒14 Nevertheless, much remains to be known about 
the factors capable to affect the proliferation and differentiation of 
these cells including growth factors and proteins of the intercellular 
matrix.15 The study of the therapeutic benefits of MSCs in preterm 
infants is based on the efficacy demonstrated in animal models.16 The 
applications in children with BPD are the most studied therapies from 
a variety associated with stem cells.17

Other therapeutic benefit of MSCs is its immunomodulatory role.18 
Besides their regenerative potential, they can modulate the innate and 
acquired immune response in addition to an anti-apoptosis effect. 
In this sense, they can decrease inflammation and increase tissue 
repair through a paracrine effect.19,20 This last mechanism has been 
suggested when analyzing lung graft rates using MSC.21 Due to all 

these potential benefits, many clinical studies and animal models have 
been recently conducted with aims of evaluate possible regenerative 
effects in the lung and brain.22,23

It is important to consider that there has been evidence of non-
beneficial results in the therapeutic use of MSCs, as in cases of 
pulmonary embolism with endothelial damage when administered 
intravenously in the treatment of myocardial infarction.24

It seems that the potential for immunomodulation and protection 
of stem cells after an injury, depends on bidirectional communication 
between damaged and grafted host cells through the exchange of 
specific information, rather than a direct effect of MSCs.25 In fact, 
stem cells do not directly secrete growth factors and cytokines, but 
stimulate growth and supplement host cells.26,27 Epigenetics is another 
factor to consider, in which the tissue microenvironment would be 
important.28 Finally, when asked about whether the factors secreted 
by MSCs or by host cells represents the great alternative for lung 
and CNS therapy in the newborn, the answer is not clear and the 
discussion is still open.24 

From a psychological perspective, medical and technological 
advances in Neonatology challenge the supporting role required to 
guide parents, especially when facing questions about vulnerability 
and guarantees (“life insurance”) that these advances promise in their 
children. Thus, a reflection is needed, mainly when those are offered 
in the context of delivery, in which the obtaining of umbilical cord 
cells and/or placental tissue is relatively easy. 

The evidence, still incomplete about multiple benefits, should 
motivate a thorough informed consent considering the economic 
cost that this implies for the parents. For these reasons, as long as the 
discussion is kept on a hypothetical level and without a full scientific 
backing, caution should be taking to avoid encouraging expectations. 
These could be unrealistic, especially when dealing with situations of 
psychological vulnerability, as it is to face a painful reality resulting 
from a chronic disease and poor prognosis in a child.
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Introduction
At the present time, regenerative therapies using stem cells are 

theoretical options as alternative treatments in perinatal diseases. 
These are promising in fields such as inflammatory cascade or 
regenerative capacity in CNS and lung, but have also been considered 
in genetic diseases and malformation syndromes. However, there is 
still no agreement, and applications in neonatology are in the field of 
research yet.1,2

The optimism that comes with technological advances and 
knowledge about the qualities of stem cells have generated an 
extensive and complex debate on the limits that this kind of science can 
have. Since early, research and experimentation with stem cells have 
triggered various ethical discussions and controversies, especially 
when it comes from the methods needed for obtaining them, in which, 
the embryonic origin is the most questioned aspect.3

Currently, interventions in this field are based on the use of adult 
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Today, one of the main obstacles in addition to the limited access 
to this type of treatment and high costs, is the lack of clinical evidence 
for stem cell transplantation in pathologies different from leukemia. 
For this discipline to be an optimistic alternative in the treatment of 
various diseases, is responsibility of the medical teams to establish the 
limits and ethical standards of the advances in genetic manipulation 
and use of mesenchymal cells. Likewise, must be acknowledged that 
when it comes to being parents, there is no limit to any attempt to 
improve the quality and life expectancy of the children.

Conclusion
Regenerative therapy with stem cells in neonatology is faced with 

the lack of solid evidence to support its use in terms of efficacy and 
safety necessary for its therapeutic use. However, ongoing research 
is promising in proposing a treatment modality aimed at recovering 
anatomically and functionally tissue, organs and, systems, all of them 
leading to chronic diseases. Further research is required at this regard. 
For these reasons, conservative behavior is recommended when 
advising the parents in order to do not create false expectations. The 
last is essential considering the explosive increase of companies that 
offer the “miraculous cure” based on MSC.
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