
Dear Mrs Arbach,  
Enclosed is the report on the topic Can stem cells be used to help cut down death rates in heart attack patients. The main findings of the report include: 
· The results of the human clinical trials used on stem cell therapy in heart attack patients
· Advantages and disadvantages of stem cells 
· Diabetes and how stem cells could help in saving diabetic patients. 
This was a very interesting topic to work on as I was able to meet with a mentor to assist me in finding the right sources and how to go about my report. I was able to positin myself as both the researcher and student of my report and weigh both parties.
I also want to thank you for letting me familiarize myself with how people who have uncurable diseases are living each day and hoping to find a cure one day.  
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Executive summary 
The purpose of this report is understand how stem cells work in heart attack patients. The therapeutic potential of stem cells has paved a way to a whole new dimension towards medical research. It has created a whole new field called regenerative medicine. The main aim of this report is to research into the field of regenerative medicine and how stem cells could help reduce death rates in heart attack patients.  All stem cells can make new copies of themselves and develop into more specialized cells aided for specific functions. Except these two vital abilities, stem cells are seen to vary in what they can and cannot do in terms of tissue regeneration for repairing. This is why scientists have experimented with all the stem cells known to man and are able to know which specific stem cells will yield the best results and will be utilized properly by the body when injected into a distinct region in the body.

Introduction
   The therapeutic potential of stem cells has paved a way to a whole new dimension towards medical research. It has created a whole new field called regenerative medicine. The main aim of this report is to research into the field of regenerative medicine and how stem cells could help reduce death rates in heart attack patients. More than 1.4 million Canadians suffer from coronary heart disease. It is also one of the leading causes of death in Canada, claiming more than 33,600 lives per year (Healthy Canadians).  It is easy to recognize that deterioration of the heart and circulatory system serve as a major cause of death and disability in Canada. Coronary heart disease is caused by the hardening of the walls of the arteries, due to the deposition of fatty molecules along the walls as it moves along in the arteries. Accumulation of this fatty deposits can lead to heart failure. The heart becomes damaged and eventually needs to be replaced, but finding a heart donor is scarce, and patients often face long wait times for a transplant surgery. Stem cells are one of the alternatives to having a heart transplant which is more time-consuming, expensive and no 100% guarantee of finding a donor. What are stem cells? Stem cells have the remarkable potential to develop into many different cell types in the body during early life and growth. In many tissues they serve as a sort of internal repair system, dividing essentially without limit to replenish other cells as long as the person or animal is still alive. When a stem cell divides, each new cell has the potential either to remain a stem cell or become another type of cell with a more specialized function, such as a muscle cell, a red blood cell, or a brain cell (Mandal, Ananya Dr. {MD}). Although, here has been a remarkable breakthrough in cardiovascular medicine over the decades, scientists have not been able to successfully use stem cells to reduce the high death rates caused by coronary heart disease which lead to heart attacks.  
 What stem cells are being used in heart attack patients and how it works . 
    All stem cells can make new copies of themselves and develop into more specialized cells aided for specific functions. Except these two vital abilities, stem cells are seen to vary in what they can and cannot do in terms of tissue regeneration for repairing. This is why scientists have experimented with all the stem cells known to man and are able to know which specific stem cells will yield the best results and will be utilized properly by the body when injected into a distinct region in the body. Both the embryonic stem cells and induced pluripotent stem cells can be harnessed to create new heart cells, however, the difficulty is that the heart cells made with stem cells resemble the heart cells of an infant, rather than adult heart cells. Considering stem cells are still immature, they cannot function in adult heart cells so they need to mature and be able to survive in a foreign environment of a beating adult heart.  
 A human clinical trial   
  In addition, a study was carried out by the American College of Cardiology, it stated in the article that, “Among patients given stem cell therapy, 3.4 percent died and 37.9 percent were hospitalized with cardiovascular problems, as compared to 13.7 percent and 49.0 percent, respectively, in the placebo group. Patients given stem cell therapy also had, on average, a longer amount of time until their first adverse event. Other measures of heart function and quality of life, including a walking endurance test and a measurement of the amount of blood pumped out of the left ventricle with each contraction, also suggested improvements in the group receiving ixmyelocel-T.” (American College of Cardiology, 2016). It was a randomized placebo-controlled double-blind (this means both researcher and patient do not  know which drug will be administered, either a placebo or the cell therapy) clinical trial. Those patients who collected the cell therapy had their own stem cells extracted and used for the trial. Using the patient’s stem cells decreased the rate of high tissue rejection. The study was a phase 2 clinical trial for a new stem cell therapy known as ixmyelocel-T. The doctor isolates a sample of bone marrow from a patient, processing it for a few weeks to allow it mature. It is then injected into the same patient’s heart tendon that has been damaged. The goal of the procedure was to rejuvenate the muscle by fortifying it with new stem cells so another heart attack is less likely to occur.
   However, even though the clinical trials produced results, they were not good enough because 3.4 percent died and 37.9 percent were hospitalized with cardiovascular problems. This is also an improvement compared to the placebo where, 13.7 percent died and 49.0 percent encountered cardiovascular problems. (American College of Cardiology).  It is still a controversial matter due to the fact that there the patients’ stem cells might still be too weak even after maturing the cells to be used in tissue repair, there might also be high tissue rejection of the stem cells being in a foreign place and the body acts to destroy the stem cells.  
[image: Stem cell therapy for the heart]

	Figure 2, this shows how the stem cells are injected into the heart to begin clinical trials. 



Advantages and Disadvantages of using stem cells in research. 
Advantages
Medical Benefits
One of the best advantages of stem cell research is the medical benefits it provides. They have been proven to drastically improve the condition of many people with degrading diseases like cardiovascular diseases, diabetes (type 1 &2), Alzheimer’s, Cerebral palsy, HIV etc. 
The potential for discovery of new cures and treatments
Stem cell research paved way for effective treatment discoveries. For example, with AIDs that has no cure with stem cell therapy we are able to create stem cells that will take the place of host cells in the body so the infected cells can be killed off and the patient would still be alive and well. Limbs and organs can be grown in labs from stem cells and be used in transplants so lives will not be lost due to the fact that you could not get an organ donor or the price of an organ was too expensive. People stem cells can be used to grow their own limbs so there is decreased risk of tissue rejection. 
Provide insights to the growth and development of human cells
By understanding everything about human cells, scientists and researchers would also have a better understanding of how diseases work, or what damages the cells that would lead to that disease. This will extend life expectancy to a certain extent and reducing incidents of hospitalization because people would be educated more on their disease.  
Reverse the Effects of Aging and Prolongs Life
Other advantages of stem cell research are reversing effects of aging and prolonging life. This research has found out several treatments that are proven to slow down the process of aging in humans and everybody wants to look younger than their age. 
Disadvantages
Can be seen as murder to people 
When one part of an embryonic stem cell research has been completed or another specimen is required, blastocytes would have to be destroyed. These refer to the structure that are formed as a human egg is fertilized in the laboratory. The eggs are seen as human beings because they have been fertilized and contain life in them. It may also be against someone’s religion to kill. 
Question of efficacy
Stem cell research has the potential to provide answers in the field of medicine. Until the procedure being used has been recognized as effective and widely accessible, research will remain as research. 
Unknown long-term side effects
Even though we know a few side effects like high tissue rejection etc.Along with the discovery of a potential cure is the also detection of the side effects in the long run of events. Unfortunately, these too are unknown until someone receives medical trials and suffers through the negative results of the treatment used such as the clinical trials carried out at the American college of cardiology. Lives would be lost to trials that have not even been proven to work.  
There are limitations of stem cells. 
 The use of adult stem cells, generation of cells are limited to a particular type where the specimen was extracted. That means if all the stem cells of an area of the body that has been destroyed by a certain type of disease, the patient has no hope of ever being cured and maybe die because using another person’s stem cells might lead to tissue rejection. 
 Potential rejection
In the case of embryonic cells, the cells that will be used on one human being will be derived from another. If donated organs get rejected by the recipient’s body, the same thing could happen to the cells. The stem cells might also be rejected. 
 Potential use in negative activities
People may begin abducting people from their homes, the streets etc., so they can harvest their stem cells and cell it to patients that need them urgently knowing that these stem cells can cure every disease known to man to make money off people. 
Clinical trials of stem cells in diabetes  
 Diabetes is a common condition that has no cure and the number of people being diagnosed with type 1 diabetes is increasing every day. The symptoms can be controlled but there is no cure. They live of daily insulin injections and which in turn will have negative side effects on their health in the long run.  
There are 2 common types of diabetes 
Type 1 diabetes occurs when the body’s immune system damages and then destroys beta cells. This means the levels of sugar in the blood stay high all the time, which can lead to long-term damage to the body.
Type 2 diabetes occurs when not enough insulin is made by beta cells or the insulin produced doesn’t work properly (the body’s cells become insulin resistant). 
How can stem cells help in the research of diabetes? 
There are currently no proven treatments for diabetes using stem cells. 
Current research
Current approaches to make new beta cells for stem cell therapy:
· Mature pluripotent stem cells into beta cells in the lab, which is a stem cell and are transplanted into diabetic patients.
· Mature beta cells in the lab from other types of cells, for example liver cells, which are transplanted into diabetic patients.
· Use drugs to trigger cells in the diabetic patient’s own pancreas to produce new beta cells.


The unseen world: Insulin-producing cells made from human embryonic stem cells - Pluripotent cells (either embryonic stem cells or induced pluripotent stem cells) can make any cell type in the body and researchers are exploring how to direct these to make fully functional beta cells. Such cells could replace the scarce source of donor pancreatic islets of Langerhans that have led to countless deaths. Researchers have recently succeeded in producing cells from human pluripotent stem cells that respond to glucose in a similar way to normal beta cells both in the laboratory and in diabetic mice after being transplanted. These beta cells will soon be tested for safety in phase 1 clinical trials. 
Making beta cells from other cells
Some school of thought think it might be possible to encourage cells already present in the patient’s pancreas to make new beta cells. It is not known yet whether stem cells exist in the pancreas but beta cell progenitors have been found. Researchers are hoping that there will be drugs that will activate the progenitor cells in the body of a diabetes patient, or reprogram other mature pancreas cells to produce more beta cells. Reprogramming other cells, for example, skin cells or liver cells, to make beta cells in the lab is also a possibility. These efforts are still experimental in nature and have not reached a point where clinical trials are close to even animal trials. 
Future trials
Before any cell-based therapy to treat diabetes makes it to the clinic, many safety issues must be taken into consideration as to get the most minimal amount of life wasted. A major consideration is whether any stem-like cells transplanted into the body might revert to a more stable state and induce the formation of tumors. These risks would seem to be lessened if differentiated cells are used in transplantation so there is no rejection. 
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 Conclusion  
   The therapeutic potential of stem cells has paved a way to a whole new dimension towards medical research. It has created a whole new field called regenerative medicine. The main aim of this report is to research into the field of regenerative medicine and how stem cells could help reduce death rates in heart attack patients. I was able to come to the conclusion that stem cells would save numerous lives if not that there is high tissue rejection 
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