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Preface

Some genetic epidemiologic experiences of, and concomitant challenges for, this writer are as
follows -

Experience and Challenge #1: Type-1 Diabetes

CASE SUBJECT: A child with Type-1 Diabetes – the case subject was a 14-year-old child who was
clinically diagnosed, some 2 years previously, as suffering from Type-1 (juvenile) diabetes (Chan
2015). Now, at the currently accepted level of understanding, only about 5% of people with diabetes
have this form of the disease. In a case subject with Type-1 diabetes, the body does not produce insulin.
Normally, the human body breaks down the starches and sugars, that one eats, first into a simple sugar
(called glucose) which it then used for energy. In this process, insulin is a hormone that the body needs
to get glucose from the bloodstream into the cells of the body (American Diabetes Association 2017).
And with the help of insulin therapy and other treatments, young children may learn to manage their
conditions and live long, healthy, and productive lives. In almost all cases of Type-1 diabetes, the
medical and health communities focus on the medical engineering aspect of how best to effectively
“pump” insulin into the patient’s system. The disease is generally considered as permanently irrevers-
ible, viz., “incurable”!

One would certainly like to learn more about the genetic basis of case subjects diagnosed with
Type-1 diabetes!

Moreover, this particular 14-year-old case subject was enrolled in a test in which the child orally
took a prescribed medication for a period of about 3 months. Interestingly, this special medication was
a Traditional Chinese Medicine (TCM) formulation of herbal origin. During this period of special
medication, A1C blood tests were taken to monitor the progress of the case subject. The progressive
A1C test results were as follows:

9þ ! 8:4 ! 7:8 ! 7:45 ! 6:7 %ð Þ
The low/last reading was below the 6.9% level – which may be considered as the A1C reading for a

normal and non-diabetic person!
How does this particular test result affect the accepted medical position that Type-1 diabetes is

permanently irreversible? Can epidemiologic research help? Clearly much epidemiologic investigation
is called for in this situation. Actually, there had been a clinical trial in which the same TCM treatment
was given to more than 10,000 case subjects resulted in a positive response (viz., improved stability of
blood glucose control without insulin) in about 30% of the test population. Such results should be

vii



considered as strong justification for further epidemiologic studies (including genetic-epidemiologic
investigations) in this particular area!

Experience and Challenge #2: Autism Spectrum Disorders
(ASD) – A Costly Condition!

Recently, this writer experienced a cultural shock: a certain rental property placed on the open market
received the highest bid from an organization which provides daily care to autistic children. This
serendipitous result came when it was discovered the State Health Department considers it appropriate
to heavily support such an organization which provides daily health and educational care to all
qualified children with ASD! (Newschaffer et al. 2007) Can one expect some relief for the financial
cost for supporting such a societal program? And what about the concomitant social and personal costs
for supporting such a program?

Confronting the question: “Is there a relief, or a cure, in sight for the autistic state of human
conditions?” A recent report (http://edition.cnn.com/2017/04/05/health/autism-cord-blood-stem-cells-
duke-study/index.html) points to a study on the safety and effectiveness of infusion of umbilical cord
blood into children with autism did yield some promising results! Perhaps one may raise the question:
Is genetics still a critical factor involved in such an extraordinary and heroic approach to medicine and
health care?

Experience and Challenge #3: Childhood Brain Tumors

The challenge of understanding the genetic epidemiology of fatal childhood brain cancer tumors was
experienced by this writer – he was acquainted with a married couple (both of whom came from very
close and similar ethnic backgrounds). Later, this couple was blessed with the birth of a child, who, at
the age of 12 months, developed fatal brain cancer tumors. The infant spent the next few months in the
hospital before passing away! It was, indeed, a very sad occasion at the memorial service of that
precious child. Sometime later, the parents decided to forego the conceiving and birthing another
offspring, and chose to adopt an infant – across ethnic and racial lines!

This instance seems to call for a much-motivated understanding of the “Genetic Epidemiology of
Childhood Brain Cancer Tumors” (Bondy 1990).

Genetic Epidemiology holds a critically important and effective role in understanding the critical
factors in the aforementioned diseases and health issues, especially with respect to hereditary and
environmental factors (the “Nature vs. Nurture” issues). Starting from population-based methods, the
magnitude of genetic effects on health and diseases may be assessed (Austin 2013). To these
approaches one may added quantitative methods, including biostatistical analysis. The latter method-
ology may be efficiently enhanced with the now-popular R programming software (Chan 2015).

To understand, and ultimately to apply the knowledge of, the etiology of a disease, it seems
imminently helpful to unravel the relationships (if any) that govern the genetic bases of the disease.
While genetics is complicated, it is to be hoped that the use of available biostatistical power, supported
by the efficiencies of the computer program (developed largely for biostatistical applications), will go
some positive way toward resolving some of the complex relations within genetic epidemiology.
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Experience and Challenge #4: CMT (Charcot-Marie-Tooth) Disease[w]

From a personal friend of the author was learnt that a rather common hereditary disease of genetic
origins can cause severe weakness of the limbs that required supporting metallic braces to aid simple
daily walking. This disease, known as CMT, was recently diagnosed in a personal acquaintance!

CMT is one of the most common inherited neurological disorders, affecting approximately 1 in 2,500
people in the United States of America. The disease is named after the three physicians who first
identified it in 1886 – Jean-MartinCharcot and PierreMarie in Paris, France, and Howard Henry Tooth
in Cambridge, England. CMT, also known asHereditaryMotor and Sensory Neuropathy (HMSN) or
Peroneal Muscular Atrophy (PMA), comprises a group of disorders that affect peripheral nerves. The
peripheral nerves lie outside the brain and spinal cord and supply the muscles and sensory organs in the
limbs. Disorders that affect the peripheral nerves are called peripheral neuropathies.

Although there is no known cure for CMT, physical therapy, occupational therapy, braces and other
orthopedic devices, and even orthopedic surgery may help individuals deal with the disabling
symptoms of the disease. In addition, pain-killing drugs can be prescribed for individuals who have
severe pain.

Physical and occupational therapy, the preferred treatment for CMT, involves muscle strength
training, muscle and ligament stretching, stamina training, and moderate aerobic exercise. Most
therapists recommend a specialized treatment program designed with the approval of the person’s
physician to fit individual abilities and needs. Therapists also suggest entering into a treatment program
early as muscle strengthening may delay or reduce muscular atrophy, so strength training is most
useful if it begins before nerve degeneration and muscle weakness progresses to the point of disability!

Experience and Challenge #5: Alzheimer Disease

To this author, this experience has a rather personal and emotional background: the beloved
pastor of the home church retired, but soon his wife died suddenly owing to the rupture of an
abdominal aneurism – and a year later, the pastor himself rapidly lapsed into severe symptoms
of Alzheimer Disease (AzD) – unable even to remember the first name of the author who had
been his personal friends for years! Thus, the beloved pastor had become a “stranger,” then
passed away within a year or so! And, more than that:

On a national, if not worldwide, scale, it has been reported that (http://www.foxnews.com/health/
2017/03/01/could-alzheimers-really-bankrupt-medicare-and-medicaid.html):

Could Alzheimer’s really bankrupt Medicare and Medicaid? By Lindsay Carlton Published March 01, 2017
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The disease that could collapse Medicare, Medicaid
The most expensive medical condition in America threatens to bankrupt Medicare, Medicaid and

the life savings of millions of Americans. But the perpetrator isn’t cancer or heart disease — it’s
Alzheimer’s.

Fox News’ Dr. Manny Alvarez sat down with Dr. Rudolph Tanzi, a professor of neurology at
Harvard Medical School who participated in PBS’ “Alzheimer’s: Every Minute Counts” documentary,
which takes a closer look at the critical financial problem Americans are facing with the disease, to
discuss the issue.

“Because we’re living so long, our health span, especially our brain health span, is not keeping up
with our life span,” Tanzi told Fox News. “All of modern medicine has us living on average till
80 years old, and by 85 years old you have a 40 to 50% chance of having Alzheimer’s.”

In 2016, total payments for health care, long-term care and hospice were estimated to be $236
billion for people with Alzheimer’s and other dementias, according to the Alzheimer’s Association.

Tanzi explained that right now, $1 of every $5 (20.0%) in Medicare and Medicaid funding goes
toward Alzheimer’s patients’ care. Given how many more Alzheimer’s patients are expected to be
diagnosed within the next decade, that number is predicted to increase to every $1 in $3 (33.3%). In
that case, the program’s funding may collapse, which would leave insufficient funds to prevent other
age-related disease, he said.

“It hits every sector from the burden on the family: the caregiver taking care of their loved one who
they’re losing in front of their eyes, and then the government costs, assisted living,” Tanzi said.

Much have been achieved in the study of population-based genetics, biostatistical genetics,
epidemiology, and hopefully and finally make a significantly useful impact on genetic epidemiology.
To that end, the author is prepared to introduce the title

“Biostatistics for Genetic Epidemiology: An Introduction Using R”
in terms of the following chapters:

1. Introduction to Genetic Epidemiology
2. Data Analysis Using R Programming
3. Human Genetics and Genetic Epidemiology
4. Statistical Human Genetics Using R
5. Genetic Epidemiology Using R

Sunnyvale, CA, USA Bertram K. C. Chan
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