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Dear GAP Study Participants, 
Welcome to the Gammaglobulin Alzheimer’s 
Partnership or “GAP” Study.  Congratulations on 
being one of a select group of a few hundred individuals 
throughout North America who are taking part in this 
important clinical study for Alzheimer’s Disease. �is 
participant newsletter is the �rst of several 
you will receive while taking part in this 
study. Each issue will cover a variety of topics 
that we hope you will �nd informative. 

�e title of our study includes the word 
“Partnership” for three reasons. �e �rst is 
a partnership of the sponsors. �e study is 
supported through a unique cooperative 
agreement between the National Institute 
of Aging’s Alzheimer Disease Cooperative 
Study Group (ADCS) and Baxter Inc., the producer 
of the study medication. �e second is the partnership 
of study participants. �e study requires that every 
participant have a “partner,” be it a spouse, a son or 
daughter or a friend, who assists us as well as the 
person receiving study medication to help assure the 
success of the study. Finally, the study represents a 
partnership between you and our entire team of 
doctors, nurses, study coordinators and scientists. 

All of  us share a common goal - we are determined to 
�nd a better way to treat Alzheimer’s disease. With your 
help,  we will �nd that together. 

Some of our participants have never taken part in a 
clinical study before. In this �rst issue, we thought you might 

be interested in the fascinating history of how 
clinical trials got started, which surprisingly 
dates back to biblical times. �is issue also 
contains an article about one of our biggest and 
smallest medical heroes. At some point you may 
have heard the term “transgenic mice” or “animal 
research”. �ese tiny creatures have gigantic 
impact on �nding new potential treatments for 
human diseases such as Alzheimer’s. We have 
also included information about other 

Alzheimer’s research that is now taking place. �at article 
should give an idea of the very important research you are 
involved in and how you are helping to make a di
erence. 

Please feel free to contact us at brainlink@ucsd.edu 
to let us know if there are topics you’d like to see covered 
in future issues. Once again, welcome to the study and 
my sincere thanks for your participation.  

Sincerely, 
Norman Relkin MD., Ph.D.

Letter from the Study Leader
Norman Relkin, Ph.D., M.D. 

Welcome and Congratulations.
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You may have heard the term “transgenic mouse” 
or heard about animal research taking place before a 
drug enters the clinical trial (human) phase. If you’ve 
ever wondered about this, here are some answers to 
questions that you might have. 

Animal models, such as mice, are often 
used for basic research to study human 
diseases because they are biologically 
very similar to humans. This may be the 
first time you’ve heard that you share 
physical characteristics with mice and 
may be skeptical, but it is true. A full 99 
percent of a mouse's genes have 
counterparts in humans, including genes 
that cause mice to have tails. In fact, 
researchers said they have identified only 
300 genes that are unique to either 
creature. 

Mice have a shorter lifespan than 
humans and therefore allow scientists to 
study disease development over brief 
periods of time, which is critically 
important in AD research because the disease takes 
decades to develop in the human brain. Additionally, 
scientists can control the animals’ diet and environment, 
allowing them to focus on specific aspects of the 
disease. 

The first successful gene transfers into mice were 
achieved in 1980. These are what we call “transgenic” 
mice. They are bred (by inserting or deleting certain 
genes) to develop specific diseases that mirror human 
pathology, such as AD. Consider them hero volunteers. 

Without being able to first test potential therapies 
on mice with AD type characteristics, most drugs 
would never make it to the human clinical trial 
phase nor would they ever make it to the drug store. 

Advances in basic science and animal 
models have given scientists extensive 
knowledge about AD’s three defining 
characteristics: beta-amyloid plaques, 
tau tangles, and loss of connections, or 
synapses between neurons. Scientists 
have detailed the steps by which 
beta-amyloid plaques and tau tangles 
are formed and have improved their 
understanding of the roles that various 
enzymes and other proteins play in these 
processes. In the past five years, 
scientists have also come to recognize 
that early, soluble forms of plaques and 
possibly tangles may actually be more 
damaging to neurons than full-blown 
plaques and tangles. With the help of the 
mice, they are learning more about how 

these early forms do their damage. 
This progress has helped scientists compare what 

they know about changes inside the brain with clinical 
changes observed in patients, such as memory loss, 
and changes in cognition, behavior and personality. 
These associations provide clues about biological 
pathways that lead to AD and generate insights into 
potential therapeutic targets. In short, scientists could 
not advance without these tiny medical heroes, the 
transgenic mice.  –  Je�ree Itrich
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Playing a Part in 

History
          ho doesn’t secretly dream of 
playing an important role in the 
history of the world? Most people 
want to be remembered in some 
way. You may not realize this, but 
you are playing a historical role by 
participating in the GAP Study. 
How, you wonder? By volunteering 
for GAP, you are playing a role in 
the long history of clinical trials. 

Many people think that clinical 
trials are a recent phenomenon but 
in fact they date back to ancient 
times. �e earliest documented 
clinical trial is mentioned in the 
Old Testament. In the �rst chapter 
of the Book of Daniel, King 
Nebuchadnezzar of Babylon 
conquered Israel and ordered that 
several Jewish youths be brought 
to his palace where they would be 
fed and taught as though they were 
his own children. One of the 
youths, Daniel, did not want to 
disgrace himself by eating the 
king’s meat and drinking his wine. 
He suggested to the king’s head 
eunuch, Melzar that instead they 
be allowed to eat a mixture of peas 
and beans called pulse and drink 
only water. Melzar feared the 
king’s anger should the youths 
become sick on a diet of beans and 
water. So Daniel suggested an 
experiment – allow some of the 
youths to eat pulse and drink water 

for 10 days, while the others eat 
meat and drink wine and to watch 
them carefully. A�er 10 days, the 
children that ate pulse and drank 
water were healthier than those 
who ate the meat and drank the 
wine. Convinced, Melzar gave all 
of them only pulse and water at 
future meals. 

In 1025 A.D. Avicenna, an early 
Persian physician introduced the 
�rst rules for conducting what are 
now called clinical trials in �e 
Canon of Medicine. �ese rules 
and principles for testing the 
e�ectiveness of substances and 
medications formed the basis of 
modern clinical trials by providing 
a logical method for measuring 
and comparing e�ects. 

One of the most famous 
clinical trials was James Lind’s 
1747 demonstration aboard the 
ship Salibury that citrus fruits 
could cure scurvy, the bane of 
sailors. He fed various acidic 
substances to groups of a�icted 
sailors. �e group that ingested 
oranges and lemons mostly 
recovered in six days. Although he 
proved that citrus fruit could cure 
and even prevent scurvy, the 
fruits were not included in ship 
rations due to their high cost. It 
was not until 50 years later that 
the British Navy made lemon 

By Jeffree Itrich

Clinical Trials Key to Vanquishing Scourges �rough the Years
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juice an essential part of the Naval 
diet. Soon a�er that, lemon juice 
was replaced by lime juice because 
of its lower cost. It has been 
postulated that is the reason why 
British sailors, and later on all 
British citizens, were nicknamed 
“limeys” by Americans. 

�e next clinical trial of sorts 
occurred in 1789 with English 
physician Edward Jenner. Noting 
the common observation that 
milkmaids did not generally get 
smallpox, Jenner 
theorized that the 
�uid in the blisters 
which milkmaids 
received from 
cowpox (a disease 
similar to smallpox 
but much less 
virulent) protected 
the milkmaids 
from smallpox. On 
14 May 1796, 
Jenner tested his 
theory by inoculat-
ing James Phipps, a 
neighbor’s eight 
year old child.  
Jenner inoculated Phipps with 
the blister �uid from a milk-
maid. �is produced a fever and 
some uneasiness but no great 
illness. Later, he injected Phipps 
with infectious material which 
surely would have caused small-
pox. No disease followed. Jenner 
reported that later the boy was 
again challenged with infectious  
material and again showed no 
sign of infection. He tested his 
theory on a series of 23 subjects, 
and proved vaccination could 
work in reducing the incidence 
of smallpox infection. 

In 1884 French physician Louis 
Pasteur inoculated a nine year-old 
boy with a rabies antidote. �e 
boy had been bitten by a rapid 
dog and several physicians were 
sure the boy would die without 
some kind of treatment. Although 
nervous about experimenting on 
the child he relented under 
pressure from the boy’s mother. 
�e boy survived. 

�e �rst placebos (non-active 
ingredient substances) were used 

in 1863 and in 1923. 
�e word placebo, 
Latin for "I shall 
please," dates back to a 
Latin translation of 
the Bible by Jerome. It 
was �rst used in a 
medicinal context in 
the 18th century. In 
1785 it was de�ned as 
a "commonplace 
method or medicine" 
and in 1811 it was 
de�ned as "any medi-
cine adapted more to 
please than to bene�t 
the patient."

In 1948 the �rst trial using 
randomization, control groups 
and “double blinding” (where 
neither the doctor nor patient 
knows if the patient is getting the 
study drug or placebo) was 
conducted by the Medical 
Research Council for using 
streptomycin to treat tuberculosis. 

Unfortunately, there have also 
been abuses in the name of 
research. Unethical experiments 
conducted by the Nazis on 
concentration camp internees led 
to strict regulation of medical 
experiments on human beings: 

the Nuremburg Code and the 
Declaration of Helsinki. Sadly 
these declarations held little 
weight in the United States which 
is why the iniquitous Tuskegee 
experiment, an observational 
study of 400 African American 
men with syphilis continued for 
40 years until it was brought to 
light in 1970 and closed down for 
not treating the men with penicil-
lin, a known cure for the disease. 
�at scandal led to the creation of 
the National Commission for the 
Protection of Human Subjects of 
Biomedical and Behavioral 
Research. In 1979 the commis-
sion issued �e Belmont Report 
that stipulated ethical principles 
and requirements for clinical 
trials.  

Fortunately there have been 
many more positive bene�ts from 
clinical research than abuses. 
�ere is not a drug on the market 
today that has not been studied 
extensively. Every time you take 
ibuprofen for a headache or 
strained muscle, an acid reducer 
for a stomach ache or use an 
inhaler for asthma, remember 
that you can use these drugs 
because someone else, someone 
like you, agreed to participate in a 
clinical research trial, much like 
the GAP Study. Your participa-
tion in this trial is blazing the trail 
toward a treatment for Alzheimer’s, 
just like Lind, Jenner and Pasteur 
were pioneers in their time to �nd 
treatments for diseases that 
plagued their communities. Feel 
proud of what you are doing. 
Indeed you are part of a historical 
e�ort to �nd a treatment for 
Alzheimer’s.

Feel 
proud

of what 
you are 
doing
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RESEARCH ROUNDUP
By Michael Ra�i, M.D.
Associate Medical Core Director, 
Alzheimer’s Disease Cooperative Study

A number of promising new treat-
ments for Alzheimer’s disease (AD) 
have migrated from early develop-
ment in the laboratory to being 
tested in humans. Research has 
provided a much more complete 
understanding of the processes that 
lead to the production and removal 
of beta-amyloid (Aβ) protein, the 
substance that forms sticky plaque 
deposits in the Alzheimer brain.  
Many scientists believe that Aβ 
initiates a cascade of damage in AD 
and lowering Aβ levels in the brain 
is an important goal of treatment. 
Another approach is to target 
pathways related to tau, a protein 
that forms the other hallmark brain 
pathology of AD, the tangle. Basic 
research advances have provided 
methods to screen for new drugs that 
a�ect Aβ or tau and to test candidate 
drugs in animal models that show 
the abnormal physical changes of 
AD that occur in humans. Recent 
areas of AD research interest include :

Eli Lilly, Inc. has performed 
research focused on gamma-
secretase, an enzyme that cuts the 
parent protein of Aβ (amyloid 
precursor protein, APP) and many 
other proteins in the body. �is 
enzyme may cut APP in a way that 
causes the release and subsequent 
deposition of Aβ in persons with 

AD. Eli Lilly is working on a 
“gamma secretase inhibitor” 
(LY450139) that has shown prom-
ise in lowering Aβ production and 
decreasing plaque build-up in 
animal models. In a recently 
completed multi-center study in 
patients with mild-to-moderate 
AD, this drug appeared to be 
reasonably safe. It lowered the 
levels of Aβ in the blood for 
several hours a�er each dose. Some 
side e�ects were noted, but were 
not major, and a more comprehen-
sive Phase III trial is under way. 

 Elan Pharmaceuticals, Inc. has 
pioneered approaches to reduce 
the build-up of Aβ in the brain by 
using antibodies. Initial studies 
showed that immunization of mice 
that had been genetically engi-
neered to develop Aβ deposits in 
their brains resulted in a strong 
immune response causing these 
mice to make antibodies against Aβ 
that markedly reduced the build-
up of brain amyloid and plaques. 
In 2002, Elan attempted an immu-
nization study in humans using the 
Aβ peptide. �is trial was stopped 
a�er approximately 6% of partici-
pants receiving the treatment 
developed brain in�ammation. 
�is treatment involved immuni-
zation with the Aβ peptide itself 

(called “active immunization”). 
Results of a long-term follow-up 
study have been encouraging. Of 
those participants who were 
contacted, participants who 
received the drug and showed an 
immune response performed 
better on cognitive tests and 
activities of daily living than 
placebo-treated participants. A 
series of studies are now under way 
in which participants receive 
anti-Aβ antibodies (“passive 
immunization”) rather than the Aβ 
peptide. To date, these infusions 
have been safe in those with mild 
AD. A Phase II trial is currently 
recruiting participants.

 Many other investigators are 
also studying approaches to active 
immunization, some of which may 
be safer than the methods in Elan’s 
2002 clinical trial. �e Alzheimer‘s 
Disease Cooperative Study is con-
ducting a Phase III clinical trial of 
Intravenous Immunoglobulin (IgIV) 
infusions in AD, which aim to remove 
Aβ and decrease in�ammation.

 A clinical trial in participants 
with AD was carried out at the 
University of California, San Diego 
using nerve growth factor (NGF) 
and a technique called “gene 
therapy.” Samples of participants’ 
skin cells were taken and used to 

Irregular Amyloid,
Abnormal Tau
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grow cells called �broblasts in the 
laboratory. �ese �broblasts were 
injected with the gene that makes 
NGF. A neurosurgeon then inject-
ed the �broblasts into the brains 
of study participants. Initial data 
suggested that some participants 
may have had a slight improve-
ment of symptoms. �is approach 
has been extended, using a type of 
virus with the NGF gene attached, 
to deliver the NGF gene to brain 
cells. Although this approach 
again requires injection into the 
brain, it is technically easier and 
may lead to longer lasting e�ects 
of NGF in the brain. A Phase II 
trial is now under way. Informa-
tion on ADCS sites conducting 
this study can be found at 
www.adcs.org/Studies/ NGF.aspx.  

 Omega-3 fatty acids, typically 
de�cient in the American diet, are 
essential for human health. Doco-
sahexaenoic acid (DHA), in 
particular, is vital to proper brain 
function and is the most abundant 
fatty acid in the brain. In recent 
years epidemiologists have tied 
�sh-rich diets to a lower incidence 
of AD and homed in on DHA as 
the preventive factor.  Having 
increased DHA levels in the blood 
and eating about three �sh meals 
each week appears to be associated 
with a signi�cant reduction in the 
risk of AD. �e ADCS has now 
completed a Phase III clinical trial 
to study the e�ects of DHA in 
participants with AD, and results 
were presented at the Alzheimer’s 
Association 2009 International 
Conference on Alzheimer’s 

Disease (ICAD). Unfortunately 
the results showed that DHA did 
not improve cognition or reverse 
memory loss. However, there is 
interest in looking at the e�ects of 
DHA earlier in the disease.

 Amyloid is known to bind to 
Receptors for Advanced Glycated 
Endproducts (RAGE) on the 
surface of cells (e.g., the brain’s 
nerve cells and microglial cells) 
and at the blood-brain barrier. 
�is binding may trigger in�am-
mation and damage nerve cells. 
However, blocking amyloid-
RAGE binding in animal models 
reduced the formation of Aβ 
plaques. �e RAGE-antagonist 
drug PF-04494700 has been tested 
in animals, in small Phase I safety 
studies in healthy volunteers and 
in a preliminary safety study in 
patients with AD. �is drug is being 
investigated in a larger Phase II 
clinical study to determine its 
e�cacy.

Although much is known about 
the tau protein, it is still not clear 
exactly how tangles form. Biologic 
processes that add phosphate 
molecules to tau (“tau phophoryla-
tion”) may in�uence tangle forma-
tion. Several currently available 
drugs can alter tau phosphoryla-
tion. One of these, valproic acid, is 
being studied in an ADCS clinical 
trial. Another drug, with a stron-
ger e�ect on these pathways, is 
lithium, which has been used for 
many years to treat bipolar disor-
der. Treatment with lithium has 
been shown to decrease tau depos-
its in an animal model.  

 Dimebon®, another oral agent, 
is an interesting molecule whose 
mechanisms of action remain 
under study. It �rst came to 
attention as a drug with speci�c 
action on brain receptors when it 
was used in a pilot study of people 
with AD in Russia. Researchers 
later found that it may help pro-
tect mitochondria (a central 
energy source for neurons) in the 
brain under conditions of stress.  
Dimebon has been used in a 
recently completed Phase II study 
conducted in Russia and showed 
bene�ts compared with a placebo 
on outcomes including cognition, 
global measures of functional 
abilities and behavior at six 
months. In a six-month extension 
of the study, the bene�ts persisted, 
and in many cases the di�erence 
between drug-treated participants 
and placebo-treated patients 
widened over time. A global Phase 
III study of Dimebon in partici-
pants with mild-to-moderate AD 
is under way.

Advances in treatment and 
knowledge about AD exists because 
of research conducted throughout 
the world and the people who 
participate in these studies. �e  
ADCS is actively involved in AD 
research, taking part in many of the 
studies mentioned above. For more 
information on the ADCS, go to 
www.adcs.org.
 

Do you have a friend or family member who is interested in participating in an AD research study?
 If so, information on ADCS research studies can be found at www.adcs.org/Studies/ClinalResearchStudy.aspx. 
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BRAIN EXERCISE
Mind Games are a really fun way to exercise the mind. Check out the mind games
on the BrainBashers website — www.brainbashers.com —  good for both 
caregivers who want to stay sharp and study participants with mild dementia.

Answer quickly. Starting 
with an empty barrel,
which happens �rst? 

2/3 full
1/4 empty

1/2 full
3/4 empty

3/4 empty:
since 3/4 empty
means 1/4 full.

What is
represented by
this BrainBat?

 

Schubert's Symphon

Schubert's
Un�nished
Symphony

Spring, summer,
autumn and

winter

What four related
words are

merged here:
 

SWAS   PURI   UINM 
NTTU   MGER   MNER
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9500 Gilman Drive
La Jolla, CA 92093-0949
www.adcs.org
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