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Aspirin

Remarkable Research Uncovers Lifesaving Benefits Beyond Cardiovascular Protection

.y 4 Life Extension, always at the forefront in uncovering the latest scientific and medical breakthroughs
E .y 4"“.' - for our members, recommended aspirin therapy for cardiovascular protection long before this
| e practice became a standard treatment by cardiologists and other doctors. Life Extension continues
+ to closely scrutinize ongoing scientific research associated with aspirin. Recently, scientists have
uncovered tantalizing evidence suggesting that aspirin may help prevent skin cancer and reduce the
risk of Alzheimer's disease.

The common thread linking aspirin’s beneficial effects on colorectal cancer, skin cancer, and
Alzheimer's appears to be its remarkable ability to reduce excess inflammation and promote
healthy blood flow. Today, medical science is confirming what Life Extension members have known

| for some time—that chronic inflammation underlies many of the most lethal degenerative diseases.

Cells throughout the body manufacture hormone-like substances called prostaglandins, which are involved in fever, inflammation,
and pain, as well as thromboxanes, which help regulate blood vessel tone, platelet aggregation, and clot formation.1,2

The fatty acid arachidonic acid is transformed into prostaglandins and thromboxanes through the action of the cyclooxygenase
(COX) enzymes. Aspirin works by irreversibly disabling the COX enzymes so that they can no longer produce prosta-glandins
and thromboxanes.3-5
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HOW ASPIRIN DIFFERS FROM OTHER NONSTEROIDAL ANTI-INFLAMMATORY DRUGS
(NSAIDS)

Aspirin is perhaps the best-known member of the family of nonsteroidal anti-inflammatory drugs (NSAIDs). These drugs works
by inhibiting the cyclooxygenase (COX) enzymes, which are responsible for the production of hormone-like biochemicals called
prostaglandins and thromboxanes.

The COX-1 enzyme produces thromboxanes that support platelet function and prostaglandins that protect the stomach lining.
By contrast, the COX-2 enzyme produces prostaglandins that may contribute to inflammation and cancer. Agents that inhibit
the COX-2 enzyme may help protect against certain cancers.s-10

Because it inhibits both COX-1 and COX-2, aspirin is considered a non-specific NSAID. Other non-specific NSAIDs include
ibuprofen, naproxen, and indomethacin. However, aspirin is distinct from these other non-specific NSAIDs because its inhibition
of the COX enzymes is irreversible. This may make aspirin particularly beneficial for inhibiting undesirable blood clotting that
can contribute to heart attack and stroke. Aspirin’s ability to block the COX-2 enzyme may help protect against certain
cancers. Side effects associated with non-specific NSAIDs like aspirin include stomach irritation and increased bleeding
tendency.s-10

Selective COX-2 inhibitors, such as celecoxib (Celebrex®), make up another class of NSAID drugs. COX-2 inhibitors were
initially hailed as breakthrough drugs for treating conditions such as arthritis, because they reduce inflammation while



producing fewer gastrointestinal side effects than the non-specific NSAIDs. However, alarming research in recent years has
shown that while some selective COX-2 inhibitors may lower the risk for certain cancers, they also may increase the risk of
adverse cardiovascular outcomes.8-10 (See “Arthritis After Vioxx®,” Life Extension, February 2005.)

These startling research findings concerning the potential cardiovascular risks of selective COX-2 inhibitors have shifted the
spotlight back to aspirin, a potent therapeutic that both inhibits inflammation and provides protection against cardiovascular
events.

ASPIRIN AND CANCER PREVENTION

Life Extension has long warned that chronic inflammation can pave the way for many deadly diseases, including cancer.
Inflammation plays many roles in encouraging normal cells to become cancerous. For example, inflammation generates free
radicals that can damage the genetic material responsible for regulating normal cell death and reproduction.11 While the bulk of
the research examining aspirin’s effects against cancer has focused on colorectal cancer, emerging evidence indicates that
aspirin may also markedly reduce the risk of cancers of the skin, breast, ovary, lung, and other organs.12

Aspirin offers protection against cancer through its effects on the COX enzymes. While the COX-1 enzyme promotes blood
clotting and helps protect the stomach lining, COX-2 participates in harmful inflammation and cancer. Aspirin inhibits both types
of COX enzymes, which may account for its protective effects against various cancers.12 Life Extension has long advocated the
use of anti-inflammatory therapies, including natural therapeutics such as curcumin and green tea, as strategies to help prevent
and fight cancer.13

Aspirin lowers skin cancer risk. A recent study out of sun-drenched Australia offers compelling evidence that aspirin use
protects against skin cancer. This study found that people who regularly used aspirin and other nonsteroidal anti-inflammatory
drugs (NSAIDs) were less likely to develop squamous cell carcinoma and actinic keratosis (a pre-cancerous skin condition linked
to excessive sun exposure). The lead investigator reported that people who had used aspirin or other NSAIDs at least twice a
week for five years reduced their risk of skin cancer by a remarkable 60%, while those who used aspirin daily for five years saw
an astounding decrease of nearly 90% in their risk of developing skin cancer. The benefits from regular use of NSAIDs were
evident after as little as one year of use, according to the study authors.14,15

Aspirin reduces breast cancer risk. Aspirin may offer protection against two cancers that afflict women: breast cancer and
ovarian cancer. A study reported in late 2005 noted that women who used more than 100 mg of aspirin on a frequent basis (for 90
days or more) during the year prior to mammogram testing had a lower risk of breast cancer than infrequent users or non-users of
aspirin.16 In 2006, researchers reported the findings of a population-based, case-controlled study of women with ovarian cancer.
They noted that women who used any NSAIDs such as aspirin within the previous five years had a reduced risk of developing
ovarian cancer. Their data suggests that greater use of NSAIDs correlates with a lower risk of ovarian cancer.17

Aspirin protects against colon cancer. In a double-blind study reported in 2003, researchers gave groups of more than 350
adults a daily dose of either 81 or 325 mg of aspirin, or a placebo pill, for three years. All the subjects had had colon polyps
removed in the past, but were free of polyps at the study’s onset. Many colon cancers are thought to develop from polyps. After
approximately three years, the subjects underwent another colonoscopy to determine how many growths were present. Subjects
who took the 81-mg dose of aspirin had 19% fewer polyps than those in the placebo group. The researchers concluded that low-
dose aspirin had a modest effect in reducing the incidence of potentially pre-cancerous polyps.is

Another study examined 635 patients with a history of colorectal cancer. Half took 325 mg of aspirin a day, while half took a
placebo. After roughly a year, each group underwent a colonoscopy to check for polyps. The results were even more impressive:
subjects in the aspirin group had a 35% lower risk of polyps than those who took placebo. In addition, it took longer for polyps to
develop in the subjects who took aspirin.19 These findings suggest an important role for aspirin in preventing colon cancer.

ASPIRIN AND ALZHEIMER'S DISEASE

Alzheimer's disease not only changes people’s mental abilities, but also alters the physical appearance of their brains. In people
who have Alzheimer's, the brain tissue literally shrinks.20

This condition is also marked by scattered, abnormal structures called beta-amyloid plaques and neurofibrillary tangles. In
Alzheimer's disease, beta-amyloid plaques are found around the cerebral cortex, as well as in a structure deeper in the brain
called the hippocampus, which plays a role in memory storage. Neurofibrillary tangles are found inside the neurons, where they
can cause the neuron to have difficulty communicating with other neurons, and later to die. Although many healthy older people
have some plaques and tangles in their brains, people with Alzheimer's disease have far more. Substances involved in
inflammation have been found in these plaques, and scientists suspect this inflammation contributes to neuronal death.21



One potentially dangerous substance that has been found in the brains of Alzheimer's sufferers is
the COX-2 enzyme. Some research has shown a link between excess COX enzymes and
prostaglandins with more beta-amyloid in brains. Elevated COX-2 has also been found in
hippocampal neurons of people with Alzheimer's, and has been correlated with the withering of
neurons and more dense plaques in that region of the brain.22

Another theory suggests that prostaglandins produced by the COX enzymes may also increase the
effects of a neurotransmitter called glutamate. Neurotransmitters such as glutamate help nerve cells
communicate. If too much glutamate lingers in the space between neurons, it can overstimulate the
cells, causing them to die. Researchers have proposed that inhibiting the COX enzymes and thus
reducing prostaglandins could reduce the excess stimulation caused by glutamate, thus protecting
cells against inflammation and neurodegenerative disease.23-25

Regular use of anti-inflammatory drugs, particularly aspirin, has been associated with a lower prevalence of Alzheimer's disease,
along with improved preservation of cognitive function. For example, a meta-analysis examined the use of NSAIDs in relation to
the development of Alzheimer's disease in adults over the age of 55. Individuals who regularly used anti-inflammatory drugs had a
decreased risk of developing Alzheimer's, and the risk reduction increased as the duration of anti-inflammatory use lengthened.
People who used the anti-inflammatory medications for 24 months, for example, had an amazing 73% reduced risk of developing
Alzheimer's.26 An analysis of more than 700 individuals over the age of 80 showed that those who regularly used aspirin had a
markedly lower prevalence of Alzheimer's dementia. Furthermore, this group maintained better cognitive function than those who
did not use aspirin.27
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ASPIRIN’S ROLE IN HEART DISEASE

Life Extension has repeatedly alerted its members to the lethal dangers of endothelial dysfunction, the key underlying factor in
the progression of atherosclerosis, or hardening of the arteries. (See “Why Our Arteries Become Clogged as We Age,” Life
Extension, October 2005.)

Endothelial dysfunction occurs when the blood vessel linings can no longer dilate in response to demands for increased blood
flow. Emerging studies indicate that aspirin may protect against heart disease in part by improving endothelial function. In a
study of 14 patients with coronary atherosclerosis, aspirin helped improve the ability of blood vessels to dilate, indicating an
improvement in endothelial function. This led the study authors to suggest that aspirin therapy could help improve endothelial
dysfunction and inhibit the advance of atherosclerosis.2s

The heart depends on its coronary arteries for the oxygen supply that fuels this most vital of organs.
Coronary heart disease occurs when normal blood flow through the arteries that feed the heart is
slowed or interrupted by factors such as blood clots or plaque.

Preventing clots is another way that aspirin helps prevent heart attacks. By irreversibly blocking
production of the clot-promoting biochemicals known as thromboxanes, aspirin prevents platelets in
the blood from latching on to each other and forming a clot. A platelet has a life span of 10 days,
and aspirin permanently impairs the platelet’s clotting ability.29 Aspirin helps blood flow more
smoothly past any plaque that is narrowing an artery, and if a plaque ruptures, aspirin will reduce
the likelihood of a clot clinging to it.30

VA -
Aspirin can also help prevent heart disease through its anti-inflammatory action. Inflammation
participates in many disease processes in the body, including plaque accumulation in the arteries.s1 The growth of plaque can
obstruct blood flow through the arteries. If a plaque ruptures due to inflammation, it can trigger a heart attack.

A 2003 meta-analysis examined aspirin’s effects on primary heart-attack prevention (that is, the prevention of first heart attacks).
In more than 55,000 men and women, aspirin use was associated with a 32% reduction in the risk of having a first heart attack,
and with a 15% reduction in the risk of all major vascular events.32

A study presented at the 2005 meeting of the American Heart Association reported on the lifesaving benefits of aspirin therapy.
This study examined nearly 9,000 women with stable heart disease, ranging in age from 50 to 79. During more than six years of
follow-up, women taking aspirin were 25% less likely to die from heart disease and 17% less likely to die from any cause. Some
women took 81 mg of aspirin daily, while others took 325 mg. The study authors stated that the two doses appeared to be
similarly effective, but that higher doses of aspirin are associated with a greater risk of certain side effects, such as stomach
bleeding.33

A meta-analysis published in 2006 examined the effects of aspirin therapy in preventing cardiovascular events in women and
men. Examining data from more than 50,000 women, investigators determined that aspirin therapy was associated with a
significant 12% reduction in cardiovascular events in women. Among more than 44,000 men, aspirin therapy produced a
significant 14% reduction in all cardiovascular events and an even more impressive 32% reduction in heart attacks.s4

According to the US Preventive Services Task Force, aspirin’s proven benefits are reason enough for people to start using it if
they have at least a 6% chance of developing coronary heart disease in the next 10 years. By contrast, the American Heart
Association recommends aspirin for people whose 10-year risk of developing coronary heart disease is 10% or higher, as long
they have no medical contraindications for taking the drug. A doctor can help you calculate your cardiovascular risk based on
factors such as tobacco use, cholesterol, and blood pressure.3s,3s You can also assess your cardiovascular risk by using online
risk factor calculators available at the American Heart Association website.

Life Extension strongly recommends that people who have already had a heart attack (or other episode of heart disease) discuss
aspirin therapy with their doctor as part of a strategy to prevent future problems. Life Extension also suggests that people with no
previous history of cardiovascular disease—but who are nevertheless at high risk for heart disease—strongly consider aspirin



therapy in consultation with their personal physician. The recommended dose for preventing heart-related problems is 81-325 mg
daily. Speak with your doctor about your personal needs before beginning aspirin therapy.

ASPIRIN AND STROKE: RISK VS. BENEFIT

The brain requires a constant supply of oxygen from freshly flowing blood to convert glucose into energy.3s During a stroke, blood
flow to part of the brain is cut off, and the damage from this interruption can cause death, disability, impaired speech, and myriad
other adverse effects.

The most common type of stroke—known as ischemic stroke—occurs when an artery
becomes blocked, limiting blood supply to areas of the brain. This type of stroke accounts for
about 80% of stroke cases. The other 20% or so are cases of hemorrhagic stroke, which is
caused by a blood vessel rupturing and spilling blood into the brain. Aspirin plays vastly
different roles in these two types of stroke.

Aspirin helps to decrease the risk of ischemic stroke by keeping blood platelets from sticking
together to form a clot, so that blood continues to flow past any narrowed spots in the arteries
that feed the brain. However, some studies suggest that taking aspirin may cause a slight
increase in a person’s chance of having a hemorrhagic stroke. The US Preventive Services
Task Force estimates that if 1,000 people took aspirin for five years, as many as 2 would suffer a hemorrhagic stroke.s9

A study published in March 2005 examined aspirin’s effects on women. Nearly 40,000 middle-aged and older women were
assigned to take either placebo or 100 mg of aspirin every other day for 10 years. Women who took aspirin had a notable 24%
reduced risk of ischemic stroke. In this study, however, aspirin use was associated with slightly higher risks of gastrointestinal
bleeding and hemorrhagic stroke.4o0

ASPIRIN THERAPY: BALANCING BENEFITS AND SIDE EFFECTS

While aspirin therapy is known to reduce the incidence of cardiovascular events and ischemic stroke, it is also associated with
an increased risk of certain adverse side effects, including peptic ulcer disease and hemorrhagic stroke.

For example, according to the US Preventive Services Task Force, if 1,000 people with a 1% risk of coronary heart disease
took aspirin regularly for five years, this treatment would prevent 1-4 heart attacks, but would produce up to 2 cases of bleeding
in the brain and 2-4 cases of major gastrointestinal bleeding. By contrast, if 1,000 people with a 5% (five times higher) risk of
coronary heart disease events used aspirin therapy for five years, the treatment would prevent 6-20 heart attacks, but would
contribute to up to 2 cases of bleeding in the brain and 2-4 major gastrointestinal bleeding events. Thus, the net benefit of
aspirin therapy is increased in individuals with progressively greater degrees of cardiovascular risk.ss

Chronic use of aspirin therapy has been associated with peptic ulcer disease and gastrointestinal bleeding. Concomitant use of
cimetidine (Tagamet®) or antacids may help heal ulcerations. Some findings suggest that aspirin-induced damage to the
gastrointestinal tract can be minimized by using enteric-coated tablets. Smaller doses of aspirin are generally less likely to
induce gastrointestinal side effects.37 Consult your doctor to determine if you are a good candidate for aspirin therapy and what
dosage may be best for you.

Another study reported in late 2005 examined the effects of aspirin therapy in more than 50,000 women who did not have
coronary heart disease. Aspirin use was associated with a 17% reduction in the risk of suffering a stroke, and a 24% reduction in
the risk of ischemic stroke. In this study, aspirin use did not appear to increase the risk of hemorrhagic stroke.33

Once your risk factors for stroke—like hypertension, high cholesterol, diabetes, or smoking—start adding up, you and your
doctor need to discuss aspirin therapy, particularly as you grow older and advance into age groups that bear a heavier stroke
risk. If you have suffered a hemorrhagic stroke, aspirin should not be used. In general, 81-325 mg of aspirin daily is used as part
of a stroke-prevention program.

ASPIRIN'S OTHER CARDIOVASCULAR BENEFITS

Numerous recent studies suggest that aspirin is underutilized in the prevention and management of other conditions affecting
the cardiovascular system.

Doctors know, for instance, that people who have conditions such as metabolic syndrome, kidney dialysis, peripheral arterial
disease, and angina have elevated risks of cardiovascular disease and heart attacks. Research findings from the past two
years indicate that aspirin therapy may help to mitigate the elevated cardiovascular disease risk experienced in these patient



populations.41-44

CONCLUSION

Life Extension was at the forefront in advocating aspirin use to decrease cardiovascular risk, long before the mainstream medical
community finally recognized the lifesaving benefits of aspirin.

Exciting new research findings support a disease-preventive benefit for aspirin in other potentially lethal conditions such as skin
cancer, colon cancer, and Alzheimer's. Life Extension will continue to monitor ongoing research on aspirin and share with
members important findings that are often overlooked by the mainstream medical establishment.

An overlooked staple of the medicine cabinet, aspirin continues to prove its value as one of our most powerful allies in fighting the
deadly diseases that accompany aging.

Caution: Individuals with allergies to aspirin or other salicylates should not use aspirin. People with a history of bleeding
disorders, hemorrhagic stroke, asthma, or ulcers should speak with a doctor before using aspirin. Consult a physician before
using aspirin in combination with over-the-counter or prescription medications. Children and teenagers with symptoms of flu or
chicken pox should not take aspirin.
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