
T
he international conference on
Alzheimer’s disease just com-
pleted in Chicago in July 2008
presented some exciting and
disappointing news about treat-

ment. As with many other incurable pro-
gressive medical disorders, treatment of
Alzheimer’s disease has been a roller
coaster ride for more than 15 years and
will likely continue to be for the near
future.  

The First Peak 
When I completed my neurology resi-
dency in 1972 I was especially interested
in cognitive and behavioral neurology. At
that time, Alzheimer’s disease was consid-
ered to be a cause of pre-senile dementia.
This was based on Alois Alzheimer’s case
description of a middle age female with
dementia whose brain at autopsy showed
what came to be known as excessive amy-
loid plaques and neurofibrillary tangles.
Senility and vascular disease were consid-
ered the most common causes of demen-
tia in the elderly. Worse still, there were
no specific pharmacological agents to
treat Alzheimer’s disease. I realized spe-
cialization in dementia and cognitive dis-
orders, which I was contemplating, was
not going to be very helpful for patients.
As a result, I decided on a specialty inter-
est in electromyography and neuromus-
cular disease.  

Twenty years later (1993) I was elated
when tacrine (Cognex, Sciele Pharma),
was released for treatment of mild to
moderate Alzheimer’s disease—a first in
the field. This drug was based on the the-
ory of cholinergic deficiency. Studies

showed tacrine improved activities of
daily living and behavioral and cognitive
function during the first year of treat-
ment, and these parameters appeared to
be slower in progression over time when
compared to placebo. There was also evi-
dence that using tacrine delayed the need
for nursing home placement by one year
compared to placebo. I immediately
rekindled my interest in cognitive neurol-
ogy and started my Alzheimer’s disease
and Memory Disorder Center. My intent
was to better diagnose and treat patients
with Alzheimer’s disease and related dis-
orders and provide education and coun-
seling to patients and their caregivers.
The time had come for neurologists to
know the very specific clinical differenti-
ation of the degenerative dementias
(Alzheimer’s disease, Parkinson’s, Lewy
Body and frontal dementia) because
Alzheimer’s disease was the only one that
appeared to be pharmacologically treat-
able. Senility was not an explanation, and
pure multi-infarct dementia was not as
prevalent as was once thought.  

The excitement continued with
tacrine, even though it required q.i.d.
dosing and liver function test monitoring
during the first few months of therapy.
After a few years, however, excitement
waned when many patients were unable
to tolerate the side effects of tacrine,
which included gastrointestinal and liver
effects. The difficulty of taking this med-
ication four times a day, and the fact that
patients were not improving led to
decreased interest in its use by family
physicians, internists, and even many
neurologists.  

More Ups and Downs
Since then there have been many ups and
downs. In 1997 excitement returned
when donepezil (Aricept, Eisai) was
released for treatment of mild to moder-
ate Alzheimer’s disease, and again in 2000
and 2001, when rivastigmine (Exelon,
Novartis) and galantamine (Reminyl,
Ortho-McNeil) were released, respective-
ly, once again focusing on the cholinergic
deficiency theory of Alzheimer’s disease.
The beauty of these drugs was that q.i.d.
dosing now went to once a day
(donepezil) or b.i.d. (galantamine and
rivastigmine) and no liver monitoring
was necessary. Once again, studies had
shown there was a short period of
improvement in cognition, activities of
daily living, and behavior, and as with
tacrine, these parameters declined much
more slowly versus placebo over a four to
five year period. 

Still the ups and downs of treatment
continued. There were greater GI side
effects with rivastigmine, which limited it
use. Further improvement with medica-
tion compliance and GI side effects
occurred when galantamine became avail-
able in an extended release tablet
(Razadyne ER, Ortho-McNeil) in 2005
and when rivastigmine was released in
2007 in a once-a-day patch formulation.
There also was more excitement in 2005
when multi-infarct dementia was shown
to respond to all three agents (galanta-
mine, donepezil and rivastigmine). 

The highs of the roller coaster ride
escalated again in 2006, when the FDA
approved memantine (Namenda, Forest)
for moderate to severe Alzheimer’s treat-
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ment, based on the glutamate hypothesis.
Memantine was shown to be especially
synergistic with donepezil (Aricept).
Memantine in combination with
donepezil showed less cognitive decline,
and less decline in activities of daily living
and fewer behavioral problems versus
memantine alone.  

Another high occurred in dementia
treatment in 2007 when rivastigmine
(Exelon) was approved by the FDA
for Parkinson’s and Lewy body
dementia. Rivastigmine was espe-
cially helpful in reducing the need
of antipsychotic medication for the
behavioral abnormalities that
occurred in these dementias, as
well as providing benefits for activ-
ities of daily living.   

Jumping the Tracks?
While the cholinergic and gluta-
mate hypotheses have been the
main thrust of pharmacological
research in Alzheimer’s dementia
over the last twenty years, it was
clear that more had to be done to
arrest or possibly cure this disease.
The culprits to attack in order to
achieve this end were beta-amyloid
42 and phosphorylated tau, which
are thought to be responsible for
amyloid plaques and neurofibulary
tangles, respectively.  

Excitement had increased in 2003
when it was reported that an amyloid vac-
cine helped reduce total brain amyloid in
the genetic Alzheimer’s disease mouse
brain and protected against hearing and
memory deficits, and especially, when the
vaccine was felt to be safe in a small
human toxicity study. Then hopes were
dashed when a small number of patients
in the Phase II trials were vaccinated and
developed encephalitis. There was great
disappointment, and the study was halt-
ed.1 

But the low feeling subsided when  it
was announced in a few papers at the
2004 International Alzheimer’s meeting

in Philadelphia that a substance called
tramiprosate (Alzhemed, Neurochem)
binds to beta-amyloid and inhibits fibril
formation and keeps beta-amyloid stable.
It decreased beta-amyloid 42-related neu-
ronal death in cell culture and reduced
amyloid deposition and brain levels of
beta-amyloid 40 and 42 in a mouse
model of Alzheimer’s disease.
Tramiprosate became known as an anti-

amyloid aggregation agent.2 Phase III tri-
als of tramiprosate (Alzhemed) began in
the United States and Europe with eager
anticipation, despite the fact that the
Phase II trails showed no improvement in
cognitive scores compared to placebo, but
it did not show any toxicity. In November
2007 anticipation turned to disappoint-
ment when the Phase III trials in Europe
and the United States were announced as
failures compared to placebo on the pri-
mary endpoints in Alzheimer’s disease
treatment. Further analysis of these stud-
ies and open label extension phases con-
tinue in the North American study.  

The other mechanisms investigated to

reduce amyloid storage in the brain of
current and future Alzheimer’s disease
patients have been the development of
the selective amyloid lowering agents
(SALA) that interact with gamma secre-
tase, the important enzyme that cleaves
the amyloid precursor protein to form
beta-amyloid, especially beta-amyloid 42.
The most advanced pharmacological
agent in the SALA class is tarenflurbil

(Flurizon) from Myriad
Pharmaceuticals. In 2003, taren-
flurbil showed decreased levels of
beta-amyloid 42 and improved
spatial learning and memory per-
formance in the mouse model of
Alzheimer’s disease. In a Phase I
study in humans it was shown to
be non-toxic in 48 healthy older
volunteers. The Phase II double
blind trial of 210 subjects with
Alzheimer’s disease over 12
months with extension to 24
months, and who continued with
their cholinesterase inhibition
medications, showed a lower rate
of decline in activities of daily liv-
ing by 39 percent. There was also
some suggestion of disease modi-
fying effect.3,4

In the spring of 2008 Myriad
Pharmaceuticals held on-line con-
ferences on Flurizon, educating
neurologists about this drug.

There was increasing excitement about
hopefully getting FDA approval and
launching this new drug for the treatment
of Alzheimer’s disease. Just before the
International Alzheimer’s meeting in July
2008, Myriad Pharmaceuticals
announced that the Phase III trial had
failed, and the drug was being abandoned
for Alzheimer’s disease treatment. The
details of this failed study were presented
at the International Alzheimer’s meeting.  

More Peaks, Fewer Valleys
However, at the 2008 International meet-
ing in July 2008 the potential highs of the
roller coaster ride outnumbered the lows
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with the presentation of many potential-
ly positive future products in the treat-
ment of Alzheimer’s disease. Dr. Jeffery
Cummings, a cognitive neurologist at
UCLA, reported on a Phase II random-
ized double-blind placebo trail of PBT2,
a protein-attenuating metal compound
by Prana Biotech used in early
Alzheimer’s patients. Copper and zinc
ions were found to play a role in aggre-
gating beta-amyloid protein, leading to
damage to brain cells in Alzheimer’s dis-
ease.5 PBT2 decreases the toxic form of
beta-amyloid by interacting beta-amyloid
with copper and zinc and has shown to
restore beta-amyloid impaired synapses

and improve cognitive performance in
the mouse models of Alzheimer’s disease.
In a 12-week study, PBT2 showed a sta-
tistically improved trail-making part B
test and the category fluency test.  There
were no changes in the Alzheimer’s dis-
ease cognitive assessment scale.  Only five
percent of patients withdrew from the
study, but there were no significant side
effects or adverse events compared to
placebo. The CSF AB-42 was reduced
after 12-weeks compared to the placebo
cases. A phase III study is planned for
this product.  

Two important immunotherapy
agents studied in Alzheimer’s disease also

were reported at the International
Meeting. Drs. D. Psakanikas and
Norman Relkin reported on their study
of IVIG.  They did a six-month Phase II
double-blind placebo-control study of
IVIG followed by a 12-month rater-
blinded extension. They reported their
results for nine months of this study.
IVIG is considered an anti-amyloid treat-
ment for Alzheimer’s disease. It has a
broad spectrum of antibodies, some of
which bind to beta-amyloid aggregates.
Twenty-four people with mild to moder-
ate Alzheimer’s were in the trial for the
first six-months; eight were on placebo,
and 16 were given IVIG at 0.2 grams
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The Highs and Lows of AMCI Therapy
The roller coaster ride of treatment in amnestic mild cognitive impairment (AMCI) has been much shorter than for Alzheimer’s disease.
Previous studies have shown that amnestic mild cognitive impairment patients are actually in the earliest stage of Alzheimer’s disease,
which develops fully in greater than 60 percent of cases over a four-year period. At the international meeting, Peterson, et al added impor-
tant but gloomy data to this subject. In 2004 they launched a study of 1,786 cognitively normal people who were evaluated a year later.
Overall 5.3 percent of individuals per year developed AMCI. However, subjects between the ages of 80 and 89 developed MCI at a rate of
7.2 percent per year, and men were twice as likely to develop it as women. Dr. Peterson stated if this information is extrapolated to
Alzheimer’s disease, the incidence rate for this age group is substantially higher than previously suggested.

The pharmacological treatment of patients with AMCI, particularly where the studies were designed to forestall development of Alzheimer’s
disease or ascertain whether memory is improved have been very disappointing so far. The galantamine study failed to show any benefit
versus placebo. The donepezil three-year study had some glimmer of hope in that there was a delay in Alzheimer’s disease development in
the first 18 months of the study versus placebo with some suggestion of improved memory. A study of rivastigmine in AMCI also failed to
show any delay of development of Alzheimer’s disease in treated patients.

A high in the treatment of AMCI directed to combat neurofibrillary tangles was reported by Schmechel et al from Duke University in a Phase
II double-blind randomized placebo controlled 12-week study of 144 patients using AL-108 (Allon Therapeutics). AL-108 is a nasal spray
formulation of eight amino acid peptides derived from the neuro-protective protein activity-dependent Neuro-
Protective Protein. Memory changes were mainly measured with secondary endpoint changes in some
individual cognitive tests. In  week four of the study, a 34 percent change of memory improvement
(visual, auditory, verbal, short-term and working memory) from baseline versus placebo to 62 per-
cent improvement at week 16 was observed, suggesting treatment response was durable after
treatment was discontinued after 12 weeks. The digit span improved 11 percent from baseline
in treatment versus placebo group. Adverse effects were the same as placebo. This study
was the first to validate that treating the tangles of the tau pathway, which is a
common neuropathological finding in AMCI, can be beneficial. A longer
study in amnestic MCI and an Alzheimer’s disease study are currently
being planned and hopefully will continue to extend the highs in the roller
coaster ride of Alzheimer’s and AMCI treatment.
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IVIG per kg every two weeks and 0.8
grams IVIG per kg once a month. After
six months all cases were given IVIG.
The parameters evaluated were the
Alzheimer’s disease cognitive scale and
the clinician observation of change. At
nine months into the study, the
Alzheimer’s disease assessment scales and
the clinician observation of change score
was 5.4 and 1.5 points, respectively—
higher than placebo. There were also
improved activities of daily living. The
only side effects were a rash and a very
transient drop in blood count. This
study suggested that IVIG treatment for
nine months had statistically significant
and clinical improvement in both cogni-
tive and global clinical measures. A large
18-month Phase III trial is planned in
the very near future.  

The other immunotherapy agent dis-
cussed was the monoclonal antibody
LY2062430. This antibody binds to the
mid domain of beta-amyloid. Dr. E.
Simers of Eli Lilly reported on a Phase II
trial of this product in 52 Alzheimer’s
disease cases and 16 controls. The
Alzheimer’s cases received 12 weekly
infusions of placebo or antibody (100mg
every four weeks, 100mg per week, and
400mg every four weeks, and 400mg
once a week). MRI, spinal fluid studies,
and SPECT scans using a tracer to meas-
ure amyloid plaque in the brain were
done. They found when the antibody
was given, beta-amyloid was increased in
the blood stream when the antibody
became bound to beta-amyloid protein.
Patients who were treated with 400mg
of the antibody showed increased blood
beta-amyloid, and this correlated with
the amount of amyloid plaque in the
brain. This suggests the monoclonal
antibody removes beta-amyloid plaque
from the brain to the blood stream.
There were no side effects in this trial. A
Phase III clinical trial was being planned
for next year.  

One of the most exciting drug studies
was reported at this meeting. It was the

18-month data from an open label
extension trial of dimebon (Medivation)
in mild to moderate Alzheimer’s disease.
Prior to the International meeting,
dimebon, a Russian-developed antihista-
mine that improves mitochondrial func-
tion in impaired brain cells, was being
used in a one-year placebo-controlled
trial of mild to moderate Alzheimer’s. It
showed improved memory, cognition,
activities of daily living and behavior.
Dr. Cummings and colleagues reported
on an open label extension of the one-
year study that was extended to 18
months. One hundred eighty-three
patients with mild to moderate
Alzheimer’s were initially randomized
into a one-year placebo-controlled study.
One hundred four patients continued
on the open label six-month extension
and all received dimebon. Eighty-nine
percent completed the study. Patients on
dimebon for 12 months who continued
the open six-month extension study had
preservation of function close to their
starting baseline. Patients on placebo for
12 months with six-months open label
extension use of the drug also stabilized
across all key measures, but at a much
lower level of function than those treat-
ed with dimebon for the full 18 months.
The drug was well tolerated except for
dry mouth, sweating, and very mild
depression. These results appeared very
promising, and a Phase III trial is now
being planned in the very near future.     

Another study discussed at the
International Alzheimer’s meeting pre-
sented results of a Phase II trial of a tau
aggregation inhibitor. MTC, methylth-
ioninium chloride, (Rember, Tau RX)
dissolved tau tangle filaments, prevented
tau aggregation into tangles, and
blocked toxic aggregated tau in cells in
test tubes and in the Alzheimer’s genetic
animal model. Wischik, et al from
United Kingdom and Singapore report-
ed on a 24 week double-blind placebo
randomized Phase II study of MTC
model therapy in 321 Alzheimer’s dis-

ease patients followed by a 60 week
blinded active treatment extension. This
was the first disease modifying
Alzheimer’s therapy study that obtained
its pre-specified cognitive therapy target.
SPECT and PET scans were studied. At
50 weeks the Alzheimer’s disease assess-
ment cognitive scale remained stable in
the mild to moderate cases versus an
eight-point decline in the placebo group.
At 84 weeks, the treated Alzheimer’s dis-
ease group changed little from baseline,
while the placebo continued to decline.
The PET and SPECT scans showed
reduced cerebral blood flow decline that
was the same as controls and was great-
est in the medial temporal lobes. A phase
III study is planned.  

Exciting Developments 
Research has come a long way in
Alzheimers treatment since I completed
my neurology training. It has been 15
years since tacrine, the first Alzheimer
treatment medication, was released.
Research in new treatments can never be
fast enough in a neurological disorder like
Alzheimers. With research coming from
all over the world in this disorder and the
announcement at the recent international
meeting that this meeting will be held
every year instead of every two years,
hopefully will assure us that the highs of
the roller coaster ride in Alzheimers treat-
ment will continue.   PN
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