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Introduction



Background
● 7 million affected by heart 

attacks
● Blood clots→Heart 

attack→heart damage
● Necrotic tissue→ 

Impairment
○ 60% of patients 

experience left 
ventricular remodeling

Figure 1: The heart suffers from blood clots and as a result harm 
heart tissue.



Current Treatments
● Drugs

○ C9H8O4 (Aspirin)
■ Thins blood

Figure 2: Aspirin as a method of addressing the 
build up of plaque in arteries or veins.



Current Treatments

Figure 3: Bypass surgery as a way to address blood clots to treat heart 
attacks.

● Bypass Surgery
○ New pathway



Current Treatments

Figure 4: Balloon angioplasty used to help blood flow by pressing plaque 
against the artery or vein.

● Balloon Angioplasty
○ Compress plaque



● Bone marrow cells:
○ Prevent remodeling
○ Functional recovery

● Why bone marrow stem cells?
○ Cell populations
○ Easy accessibility and 

replaceability

Stem Cells

Figure 5: Stem cell function to self-replicate or differentiate 
into specialized cells. 



Figure 6: Method of injection through intracoronary 
injection of stem cells. 

Method of Injection
● Intracoronary injection

○ Surgically remove stem 
cells

○ Culture cells in lab
○ Balloon catheter



Heart Function

● Primary Endpoints: 
○ Ejection fraction (EF)
○ Infarcted area (IA)
○ End systolic volume (ESV)
○ End diastolic volume (EDV)

Figure 7: Depiction of end systolic volume (ESV) 
and end diastolic volume (EDV) compared with 
pressure in the heart. 



Previous Work

Clinical Trials

Animal Studies

Meta Analyses



Purpose
● To evaluate the current treatments

○ Improve cardiac function
○ Improve patient’s quality of life



Research Question
How does the use of bone marrow stem cell therapy affect 
cardiac function and regeneration of cardiac tissue 
following myocardial infarction?



Hypotheses
Alternate: Stem cells from bone marrow can successfully 
be used in humans to repair infarcted heart tissue and 
improve cardiac function damaged by myocardial 
infarction.

Null: Stem cells from bone marrow are unable to be 
feasibly used to repair infarcted heart tissue due to cost, 
functionality, or effectiveness. 



Methods



Step 1

Current 
literature 
review

Step 2

Accumulated 
data on 
clinical trials

Step 3

Analyzed 
data using 
statistical 
analysis

Step 5

Communicate 
findings

Step 4

Conclusions
Discussion
Implications

Timeline



Data Collection
● Quantitative data

○ Weighted
○ Number of patients in control and treatment groups
○ EF, ESV, EDV, IA
○ Longest follow up duration time



Selection Criteria
1. Peer reviewed
2. Control group
3. Post 2009
4. Included patients who experienced recent cardiac 

ischemia or myocardial infarction prior to treatment
5. Autologous stem cells and were transplanted in human 

patients



Results



15 total studies:
Total patients: 955

In control: 412
In treatment: 543

Follow up examination:
Average Time: 16.3 months
Standard Deviation: 18.8

Adverse Effects:
In control: 90
In treatment: 51
p=0.41

Results



Average Baseline Characteristics of Patients















Discussion



Applications

○ Increase ejection fraction
○ Decrease end systolic 

volume
○ Adverse effects and 

safety

Favors Treatment Favors Control
○ Insignificant end diastolic 

volume
○ Inconclusive infarcted 

area



Limitations
● Heterogeneous and biased population
● Unstandardized methods
● Cardiac function as evidence of cardiac regeneration



Conclusions
● Bone marrow stem cell therapy shows promise
● Is safe
● Varied effectibility



Further Work
● Larger randomized trials
● Standardized methods
● Concrete evidence of cardiac regeneration



Reflections
● IRB
● Past ideas
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