
Heart failure (HF) is one of the most common and 
harmful diseases in the developed world. In our country, 
it represents the fourth cause of death, being 
responsible for 18,453 deceases in 20121. Its prevalence 
in Spain is around 6,8% and it increases with age.  

 

 

 

 

 

Despite the vast therapeutic arsenal available for HF 
treatment, mortality and morbidity of HF patients 
remain high. This is because current treatments do not 
address the root cause of HF: loss of functional heart 
muscle. The only existing treatment that restores heart 
function is heart transplantation. However, lack of 
donors, high costs and immunosuppression side effects, 
make it the last therapeutic resource.  

Stem cell therapy could be postulated as the miracle-
saving treatment, that regenerates viable myocardial 
tissue lost to disease. Many cardiac and non-cardiac 
stem cells have been discovered in the last decades and 
several preclinical and clinical trials have been 
conducted in order to test their potential benefits for HF 
therapy.  

 

   

INTRODUCTION 

This is a bibliographic review. Information was obtained 
by several Pubmed searches. Original studies and 
reviews were included. They had to be in English or 
Spanish and they had to be accessed through Sabio tool 
without having to pay. Reference lists of included 
studies were checked for additional information. Main 
researchers in the field were also checked.  

Supplementary searches regarding HF data in Spain and 
Clínica Universidad de Navarra trials were performed. 

METHODS 

EXTRA CARDIAC STEM CELLS 

Skeletal myoblasts, adipose-derived 
mesenchymal stem cells, bone marrow 
cells, embryonic cells and IPs have been 
posted as suitable for cell therapy in HF.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CARDIAC STEM CELLS (CSCs) 

RESULTS 

• Cell therapy for HF is safe and feasible, but controversial results regarding all cell 
types have been achieved. 

• Some extra cardiac stem cells studied for HF therapy are: skeletal myoblasts, 
adipose-derived MSCs, bone marrow cells, embryonic cells and IPs. 

• Cardiac stem cells exist and they are clonogenic, self renewal and multipotent. 
They can differentiate into cardiomyocytes, endothelial cells and smooth muscle 
cells. Their therapeutic effect is through paracrine mechanisms.  

CONCLUSIONS  
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• Reviewing current state of cell therapy for HF. 

• Summarizing main types of stem cells suitable for HF 
therapy. 

• Explaining cardiac stem cells in further detail. 

• Specifically addressing the use of cardiac stem cells 
in preclinical and clinical trials. 

• Stating improvement measures and future steps. 

OBJECTIVES 

• Low tumorigenicity 

• Ischemia tolerance 

• Differentiate into viable 
muscle grafts. Produce 
ventricular tachycardia. 

• MAGIC trial: negative 
results.  

SKELETAL 
MYOBLASTS 

• Population of: 
mesenchymal stem 
cells + hematopoietic 
stem cells + endothelial 
progenitor cells. 

• Inconsistent results in 
clinical trials. 

BONE MARROW 
MONONUCLEAR 

CELLS 

• Differentiate into 
osteoblasts, 
chondrocytes, 
adipocytes and muscle 
cells. 

• Trials: Positive results. 

• Larger studies needed. 

MESENCHYMAL 
STEM CELLS 

(MSCs)  

• Differentiate into blood 
cell types and 
endothelial cells. 

• Only small studies 
conducted.  

• Need for larger trials. 

ENDOTHELIAL 
PROGENITOR 

CELLS 

• Differentiate into 
mesenchymal cells and 
cardiomyocytes. 

• PRECISE TRIAL: 
preliminary results are 
very encouraging. 

• Larger studies needed. 

ADIPOSE-
DERIVED MSCs 

• Prototype of stem cell 
with unlimited 
expansion. 

• Disadvantages: 
teratoma formation, 
graft immune rejection, 
ethical issues.  

EMBRYONIC 
STEM CELLS 

• Reprogrammed 
fibroblasts. 

• Similar to embryonic 
stem cells. 

• No ethical problems. 

• No trials conducted yet. 

IPs 

FUTURE STEPS 
There is not enough data to 
state optimal cell type, dose, 
delivery method, treatment 
frequency and timing. More 
preclinical and clinical trials 
are needed. 

Figure 1: HF mortality in Spain1 

Figure 2: Extra cardiac stem cells used in HF therapy 

Figure 3: Cardiac stem cells schematic overview2-5 

Table 1: Clinical trials using CSCs. Modified from Matar et al.4  

1. Instituto Nacional de Estadística. Defunciones según la causa de muerte. 2012. 

2. Sanganalmath SK, Bolli R. Cell therapy for heart failure: A comprehensive overview of 
experimental and clinical studies, current challenges, and future directions. Circ Res. 
2013;113(6):810-834. 

3. Nadal-Ginard B, Ellison GM, Torella D. The cardiac stem cell compartment is indispensable for 
myocardial cell homeostasis, repair and regeneration in the adult. Stem Cell Res. 
2014;13(3PB):615-630. 

4. Matar AA, Chong JJ. Stem cell therapy for cardiac dysfunction. Springerplus. 2014;3:440-1801-
3-440. eCollection 2014. 

5. Chamuleau SA, Vrijsen KR, Rokosh DG, Tang XL, Piek JJ, Bolli R. Cell therapy for ischaemic heart 
disease: Focus on the role of resident cardiac stem cells. Neth Heart J. 2009;17(5):199-207. 

• 7 types of cardiac stem cells have been identified.  
• Clinical trials with cardiac stem cells have been conducted. 

Their results have been positive but further trials are 
needed. Allogeneic therapy is also being tested. 

 


