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Social /Economic Impacts
I am Just a Drug
The drug development process within the United States and Europe is a complex process containing multiple interwoven steps that have both social and economic impact.  This chapter is not intended to elaborate on all the fine points of drug development, but rather provide the essential information in order for you to see the bigger picture.  
In the late seventies, there was a Saturday morning cartoon series named “School House Rock”.  It took various academic subjects such as mathematics and grammar and distilled them into musical cartoons which fashioned novel rock and jazz tunes with clever rhymes.  Its success was in its ability to take complex and detailed sets of ideas and teach them in a way that the audience did not know they were watching a lesson.  It was entertaining yet educational.
The particular cartoon named “I am just a Bill” described the legal process of how a Bill is drafted and then progresses through legal wrangling, finally resulting in becoming a law.  It had a tongue and cheek approach in making the main character named Bill, a legal document.  It was entertaining since it gave personality to the Bill and showed how he had to jump through many hoops before being approved.  The catchy “I am just a Bill” tune kept the audience engaged while describing what otherwise would be a dry and rather boring legal process.  

This chapter is analogous in theme and uses the drug, as in “I am just a drug”, to describe the drug development process.  It does not include fanciful rock tunes with hooks but does take a similar light hearted approach in fictionalizing a life of a drug as a living breathing character.  This approach will accomplish the task keeping the information engaging while also imparting details that are needed to gain perspective in becoming a SAS programmer or statistical analyst.

A Drug Is Born 
“I am just a drug” was born out of the marriage of the imagination of many scientists.  My sibling drugs have parents working on traditional remedies.  Their parents looked at plants and other herbs as a source with properties to cure specific ailments.  In their case, their parents ran across the plants rather serendipitously.  There was no big plan or structured protocol, but their discovery has proven to work effectively after many generations of trial and error.   My siblings in that case were discovered when their parents identified the chemical entity which produced the desired curing effect for the indication of a specific condition.  The infant drug was then conceived through a molecular and biological process where the parent scientist understood how the systems of cells in the chemical entity interacted and reacted to a system of cells.  In the early birthing when I was discovered, my parents knew right away that my interaction with DNA and other proteins had a profound effect on inflammation and infectious disease and cancer.  I was then chosen to receive additional care as my parents tested how I would react to various conditions and physiologies to prove that I am the worthy child of their dreams.  
I also dream of becoming a drug that would benefit large groups of people in curing the deadliest of cancers.  Before my dream can be realized, however, I have to prove myself through a long process of research where I will be put through all different kinds of experiments to see if I have what it takes to help people.
I was born through a slightly different process than my siblings in that my parents knew the therapeutic area where I can provide the most efficacies in curing breast cancer.  In the early stages of my life, my parents used Biotechnology rather than traditional remedies and assayed many chemical entities before identifying me.  I am very happy to be discovered because if my parents never came along, I would just be disposed among other test tubes. I would never gain the support and development to live to see the light of day and to develop into a full adult drug.
Social Impacts 
My parents are scientists who were responsible for conceiving and promoting my development.  On the other hand, I have uncles who are lawyers and economists who have been working for years trying to stop the growth of my cousins who are illicit drugs.  These cousins such as Marijuana were conceived from traditional remedies but have negatively impacted groups of people. My uncle has been working within a group of economists on a $30 billion campaign to thwart the proliferation of elicit drugs.  The tenacity of my cousin allowed him to flourish even under these conditions.  He continued to grow in other less enforced countries while being able to sneak his way through the border in the United States.  He does have some medicinal benefits, but as a whole, he has a greater negative social impact.  

My flamboyant cousin always gets great attention at all the family reunions.  His cocky attitude yet addictive and intoxicating personality does give drugs a bad name.  My aspiration is to more positively impact society by curing cancer rather than adding a burden to the economic and social system that I will be used in.  My cousin and I are from the same family but there are many contradictions and dichotomies between us since my parents’ aspirations are for me to have a positive effect on society.  I do share some common economic traits with my cousin however in that it takes a lot of resources and cost to put me through extensive research to bring me to the market.  My uncle tells me that it costs around 500 million to 2,000 million dollars to put me through the rigors of testing before I am approved and graduate.  Upon my graduation, I will also have a profound economic impact by the cost to develop me into drug adulthood. 

Drug Development Process
They are Studying Me
I am very lucky that I have gained the confidence of my parent’s colleagues and they have decided to pursue and conduct more research to see if I have what it takes.  My parents are very proud and they have placed all their hopes on my success so there is a lot riding on my life since this will make or break my tender career.  The main reason that studies have been established are to show that I have both the attributes of being safe and having efficacy.  I couldn’t imagine for little me, just a drug, that they have assembled hundreds of people to demonstrate through clinical trials that I do not create harm to people while also being able to help people cure breast cancer.  This is challenging and a tricky feat since my key chemical entity, which is my secrete sauce, can prevent cancer.  However, the same ingredient that kills the cancer cells has also been shown to be toxic to some people.  I have to thus pass many tests demonstrating that I am able to cure people’s condition while not letting the toxic side kill them at the same time.
In order to test my toxicity effects, I was first introduced and tested on animals before I was allowed to be used in humans.  This has proven to be very controversial since animal rights groups are very against having animals put through poor conditions that are considered “tortuous”.   On the other hand, there are groups and organizations that support drugs like me being tested with animals.  These includes group such as the U.S. National Academic of Science and the British Royal Society who believe that animal testing is the best and only way to effectively study how my toxicity would affect people.  Animals such as mice share 99% of their genes with humans so the testing on these animals can more closely predict the reaction to the physiology of people as compared to computer simulations.  The many complex systems of molecules, cells, and organs cannot be accurately and cost effectively simulated in any other way.   There are regulations on experiments that I have to adhere to while being performed on some animals.  These include restrictions such as not to perform unnecessary duplicate experiments or providing pain relief for the animals.  However, for some animals such as flies and worms, there are no regulations.   Animals such as mice, rats and guinea pigs are the most commonly used animals and make up 90% of the types of animals used.  This is due to their small size, low cost, and fast reproductive cycle.  In my studies, the animals that were used were mice.  Mice are the most commonly used animal of all used in experiments within the industry.  I do feel for these animals since they have to go through the painful process of dealing with my toxins but for the greater good, they have proven to be successful at estimating the right safe dosage for humans.
I am about to enter a more grueling aspect of my developmental career.  My parents have placed me into a curriculum that is very challenging and well defined.  The initial introduction to acclimate me was when I was put into animal testing in studies considered to be “Pre-Clinical” or those that do not involve testing on humans.  This is a relatively cost effective way to determine the right dosage for the sponsor biotech company that my parents worked for.
I have now graduated from the animal testing since my results were very positive and now I will be introduced to human testing in Phase 0, which is the first in a series of phases including I, II, III and IV.  This will be my first clinical trial study where I will actually be taken by humans.  The small Phase 0 includes “micro dosing” to further confirm the estimate that was done on the mice testing in the pre-clinical testing.  This is the first time where additional scientists will study the pharmacokinetics on humans which will analyze how I will be processed by the human body.  

The plan is that once I have graduated from the Phase 0, I will continue towards a Phase I study which includes about 50 healthy volunteer subjects.  In this case, there are even more regulations and laws governing the conduct of the studies.  There are more hurdles for me but the stakes are high since I do not want to cause any unlawful harm or even death to anyone.  The studies that I am about to be included in are in accordance to rules and regulations that are specific to the health authorities and ethics committees of the country where I am currently being studied.  In my case, I will start with the FDA (Food and Drug Administration) in the United States.  If I do well, in the future, I will continue on and move to Europe where I will be further studied and reviewed by the European Health Authorities.

Before I can really shine and show that I can help those that are ill, I am first tested on healthy volunteers.  They call them “volunteers” and not “patients” since these subjects are not sick with the cancer I am trying to treat.  These volunteers are very nice to spend their time working with me but they do get paid by the sponsor biotech company so they are not completely altruistic “volunteers”.  In these studies, I work with a small group of volunteers since the goal is not to prove that I can cure cancer, but rather just that I don’t cause any harm. They also start out small so that they can disqualify me if I mess up at the beginning.  Once I can gain confidence and can prove with statistical confidence that I am safe, they will start to test me at more centers or hospital locations with larger groups of people. 

My first regulatory hurdle is to show safety and then I can apply for an Investigation New Drug application, or NDA.  When I move over to Europe in the near future, they will have me apply for the Clinical Trial Applications for Investigational Medicinal Products over there.  The regulatory agency is different and the laws differ, but the purpose is the same.
I am just a little drug but am very fortunate to have large teams working with me including a lead doctor acting as the main investigator, Irving.  He has decided that during the clinical trial, I will be compared to a placebo which is a non- active “sugar pill”.  In addition, I will also be compared to another drug on the market to see how I compare.  These separate trial arms can really show if I truly have the right stuff.  The team that Irving hired has spent a tremoundous amount of time planning how and whom they are going to include in these trials.  They want to make me shine by picking people that fit the profile of the type of conditions for which I am intended to cure.

They had these poor people in the clinical trials go through considerable efforts as a way of measuring if they are getting cured and that I am safe for them.  For example, the patient had to have blood drawn and they measured all the vital signs to see if the patient was showing any signs of illness.  All the information that is collected is captured through an EDC (Electronic Data Capture) method and is then sent to the research facility for analysis.   This is where they laboriously develop SAS programs to slice and dice the information to show that I am safe and do help people.  

There were multiple trials that I went through in attempt to prove many different objectives.  On my first study, the group of patients was very specific since they were all elderly patients with stage 1 breast cancer.  They wanted to see how I would perform on this specific group of diagnosed patients.  I only had minimal success in this trial so they put me on a new study where the dosage was increased to 10 mg.   I was really nervous since the level of toxicity would increase as well.  I have proved however that this increase in dosage did help the patients while not making them sicker.

All the studies that my parents had put me through are organized into these logical phases.  When I started out in the studies in Phase I, they were small groups of under 100 healthy volunteers to confirm dosage and safety, but Phase II grew much larger in size.   Some of the initial studies in Phase II were referred to as Phase IIA which was designed to confirm how much dosage of me the sick patients could handle.  Their reactions were different than the healthy volunteers so this was important to evaluate.  Another group of studies in Phase IIB were designed to see how these dose differences affected whether the patients were getting more relief or healthier from their cancerous condition.  This was the beginning to see if I can really help sick patients.  Barbara who was the lead statistician was very clever in assigning groups of patients into their own distinct treatment groups in a “randomized” fashion for comparison.  In this case, I was never introduced to some groups of patients since they had sugar pills instead but this allowed them to see if they were sicker without my assistance.

During the design of the study, Irving worked with Barbara who was the lead biostatistician in documenting all the steps that they would perform in a protocol.  The protocol described every single step so that everyone working on the trial including the SAS programmers would have a user guide or bible to galvanize all the various efforts into a clear set of steps.

When the Phase II was proving to be successful, I was feeling a little more confident and was beginning to be treated with celebrity status.  They then organized large Phase III studies that span many different hospitals or centers.  These trials added up to be about 2,000 patients.   The main goals of the Phase III studies were to demonstrate among large populations that I am still safe with the dosage that was derived from previous Phase II.  At the same time, these studies will also show efficacy that I can cure the cancer, which was my claim to fame.  These proved to be the most resource intensive and costly since they took time and were very large in size.  This was required to show the statistical significance that I truly will become a block buster drug.

I have not graduated beyond all the studies yet but if all goes well and I pass Phase III studies, I will get approved by the FDA agency and I will have passed all the requirements to be deemed a drug to be placed into the market.  I thought I would be through with all the probing and testing but even after the Phase III studies, they will put me into a program of “post marketing surveillance” clinical studies, also known as Phase IV.  In my case, the FDA requires me to be placed into such studies since I was not yet studied in reaction to other drugs that patients were taking so this will see if I am still safe in these conditions.  I am confident that in the long run, I will prevail and will show them that I am still safe within larger populations.

The most significant phase for me was succeeding in the Phase III studies.  I have just completed these and the SAS programmers and statisticians are frantically working on analyzing the data from all the clinical studies.  These are large with many sites and hundreds of patients.  The information was blinded so even the analysts who were generating the summary reports did now know which group of patients had taken me as compared to the group that took the placebo.  In the end, I was victorious and passed all the regulatory requirements.  The final report that the statistician put together confirmed this along with extensive reports produced by the SAS programmer.  Since there was a limited time that the sponsored company had to bring me to the market and make me available to the larger population, the development process was expedited.  It still remains a complex and lengthy process since it took me about 10 years from when I started.  This was actually better than my older siblings that took a few more years before they graduated from this drug development process.
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