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Abstract
The common goal within the overwhelming interests in 
stem cell research is to safely translate the science to 
patients. Although there are various methods by which 
this goal can be reached, this editorial emphasizes the 
safety of mesenchymal stem cell (MSC) transplant and 
possible confounds by the growing information on can-
cer stem cells (CSCs). There are several ongoing clinical 
trials with MSCs and their interactions with CSCs need 
to be examined. The rapid knowledge on MSCs and 
CSCs has now collided with regards to the safe treat-
ment of MSCs. The information discussed on MSCs can 
be extrapolated to other stem cells with similar pheno-
type and functions such as placenta stem cells. MSCs 
are attractive for cell therapy, mainly due to reduced 
ethical concerns, ease in expansion and reduced ability 
to be transformed. Also, MSCs can exert both immune 
suppressor and tissue regeneration simultaneously. It 
is expected that any clinical trial with MSCs will take 
precaution to ensure that the cells are not transformed. 
However, going forward, the different centers should be 
aware that MSCs might undergo oncogenic events, es-

pecially as undifferentiated cells or early differentiated 
cells. Another major concern for MSC therapy is their 
ability to promote tumor growth and perhaps, to pro-
tect CSCs by altered immune responses. These issues 
are discussed in light of a large number of undiagnosed 
cancers. 
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INTRODUCTION
There are ongoing experimental studies and clinical tri-
als to use stem cells, including mesenchymal stem cells 
(MSCs), to deliver drugs to tumors[1-7]. There are several 
advantages of  using MSCs but mostly, their ability to be 
delivered across allogeneic barrier[8]. MSCs can be avail-
able as “off-the-shelf ” source for immediate delivery and 
this is mostly due to the cells’ immune suppressor func-
tions[9]. However, a subset of  MSCs expresses the major 
histocompatibility antigen, which can mediate the cells’ 
ability to function as antigen presenting cells, and also to 
cross-present antigens[10-12]. These immune functions of  
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MSCs could also compromise their safety. However, this 
editorial is focused on the potential confound of  cancer 
stem cells (CSCs) and will therefore not discuss possible 
confounds of  MSCs in the event of  switch to immune 
enhancer role. Similarly, although the literature indicates 
that MSCs, unlike embryonic stem cells, are less likely to 
form tumors, this topic will not be focused in this edito-
rial, although it is an important issue for safety of  MSCs 
as these stem cells move towards the clinic. 

CSCs
The definition of  CSC is not different from any other 
stem cells. Thus, it is expected that a CSC will be present 
at low frequency, self-renew and initiate tumors[13]. The 
reports indicate that CSCs could be radioresistant[14]. Un-
like the detailed hierarchy for hematopoietic stem cells 
(HSCs), similar steps in lineage commitment have not 
been elucidated for other stem cells, including CSCs. This 
gap in the field of  stem cell is however not a surprise 
since the field is considered as relatively new, as com-
pared to the HSCs, which has been studied for decades. 
To explain the complexity going forward, to develop a 
detailed hierarchy of  stem cells, we can take a look at the 
HSCs after decades of  research. Additional information 
is evolving on these stem cells, indicating that the map-
ping of  lineages continues to be a subject in progress[15]. 
Thus, therapies will be developed in the realm of  unre-
solved science. 

Tumor initiating cells have been traditionally referred 
as dormant cancer cells, which are considered as those 
responsible for cancer resurgence[13,16,17]. There are argu-
ments if  CSCs differ from tumor initiating cells[18]. Since 
a stem cell should be able to repopulate a system and 
self-renew, it could be argued that a tumor initiating cell, 
which can repopulate a system, will not be a stem cell 
unless the cell can self-renew. Regardless, as the field of  
CSCs begin to develop into a hierarchy, the field of  stem 
cell therapy will benefit because decisions could be made 
on which cancer cells will be affected by other stem cells, 
such as MSCs[19,20]. This point is important because MSCs, 
which are currently in clinical trials[21-23], can support and 
also protect cancer growth[19,20,24]. 

The major problem that is envisioned for stem cell 
therapy is linked to undiagnosed cancers. This popula-
tion represents about 30% of  middle aged subjects[25]. As 
would be expected, stem cell treatment would be likely 
indicated for a similar cohort of  individuals who would 
be considered as middle-age. The delivery of  stem cells 
to older and middle-aged individuals is particularly im-
portant since MSCs could support tumor growth as well 
as to protect the tumor cells from immune clearance[19,20]. 
Going forward, to ensure the safety of  MSC treatments, 
it will be paramount to encourage scientific studies to un-
derstand how the delivery of  stem cells might affect the 
undiagnosed cancers. Such studies will require indepth 
experimental analyses.

MSC-CSC INTERACTION
A difficult question to be answered is to predict whether 
stem cell therapy should be designed with strategies to 
retain the dormant cancer cells in their quiescent phase 
or to also be prepared to treat the cancer if  the stem cell 
treatment induced tumor growth and metastasis. Answers 
to this question are not simple because MSCs have var-
ied effects on tumors, including the ability to maintain a 
quiescent phenotype or to support tumor growth[19,20,24]. 
There is also an ethical issue if  patients with a history of  
cancer should be disqualified for a treatment in which he 
or she could benefit. 

MSCs are suggested and also in ongoing clinical trial 
to directly deliver drugs to target tumors[26]. The main dis-
advantage of  using MSCs for this purpose is their ability 
to support cancer growth and progression[24,27]. While the 
use of  MSCs for targeted therapy is an excellent method, 
the approach could affect the CSCs, through direct in-
teraction and also through their immune suppressive 
effect[19,24]. It is expected that the drugs will target the rap-
idly dividing cancer cells. However, if  the drugs cannot 
target the stem cell subset, the MSCs could protect these 
cells to encourage dormancy. 

Perhaps MSCs could be protective by inducing and 
expanding immune suppressor regulatory T-cells and/
or to deliver small RNA either through the formation 
of  gap junctions or through exosomes[28,29]. There are 
reports to support the presence of  small RNA within 
exosomes released from tumor cells[30,31]. In general, stem 
cells are not metabolically active cells and are therefore 
expected to be “rich” sources of  RNA that could be de-
livered to the tumor cells. CSCs could benefit from the 
close location of  MSCs to establish gap junctional inter-
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Figure 1  The cartoon shows cancer stem cells at the primary site where 
the tumor was developed and the cell moving to a secondary site through 
the blood circulation. In a scenario where mesenchymal stem cells (MSCs) 
are given to the subject, the cancer stem cell (CSC) can form gap junctional 
intercellular communication (GJIC) with the MSCs and/or can suppress the 
immune system through mechanism such as expansion of regulatory T-cells 
(Tregs). GJIC can facilitate the exchange of small microRNA between the can-
cer stem cell and MSCs.



cellular communication, which can facilitate the passage 
of  small microRNA that benefits a dormant phase of  the 
cancer cell[29,32].

CONCLUSION
This editorial highlights the issue of  CSCs as a serious 
consideration when MSCs and other similar cells are used 
in therapy. Shown in Figure 1 is a CSC from the primary 
site migrating through the circulation to a secondary site. 
If  the CSC contact a MSC, this can lead to the forma-
tion of  gap junctional intercellular communication for 
the exchange of  small microRNA[29] and/or can prevent 
immune target by inducing the expansion of  regulatory 
T-cells. 

Dormancy of  cancer has been described, although it 
is yet to be determined if  the CSCs are responsible for a 
dormant phase. Regardless, robust research is required to 
understand how stem cells such as MSCs affect pre-ex-
isting CSCs and their progenies. There is intense research 
to develop methods to prevent the transition of  dormant 
cancer cells into rapidly growing cells. However, these 
strategies are proposing to retain the dormant cells in the 
individuals. Perhaps this is a good strategy since 30% of  
individuals have undiagnosed occult cancer. On the other 
hand, this could be a problem if  transplanted MSCs 
could support the transition of  the dormant cancer cells 
into aggressively dividing cells. It is therefore a serious 
consideration to carefully review the issues on CSCs and 
MSCs for safe treatment.
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