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Headache Progression — What you MUST Know

about the Development of Chronic Headache
Philip Bain, MD and Frederick R. Taylor, MD, FAHS

Key Points:

1. Headaches (HA) usually start out as occasional. For
some people, they progress to become more frequent.

2. HA progression means going from occasional to
frequent.

3. Certain factors cause HA to progress from occasional
to frequent; e.g., certain medications like butalbital and
opioids.

4. HA progression is identified when acute medications
don’t work as well, HA frequency increases, HA
become more disabling, and when previously non-
tender touch becomes tender (e.g. on scalp, neck, and
sometimes other sites).

5. Preventing HA progression may be easier than you
think. Avoid use of butalbital or opioids. Use acute
therapy that works consistently. When headache
frequency increases even just a little bit, work with your
provider to reduce frequency to prevent progression.

What is Progression?

Most patients begin noticing headaches in their teens and
20s. Typically, migraine headaches occur only on occasion,
perhaps once every few months. Over time, headaches
may become more frequent. In some, the pattern increases
to headaches more often than not; i.e., more than 50% of
the days with pain present about the head and/or neck.
Less commonly, headache begins as near daily, daily, or
even a constant 24/7.

What causes progression from occasional to frequent
migraine?
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Many of the factors that cause
progression have been identified.
Several of the known risk factors are
listed here.

Headache Frequency

The more headaches you have, the more
headaches you may get. Just five (5)
days, even parts of days, increases your
risk for greater than 15 days per month in
the next year to over 6 X those with
fewer headaches. Ten (10) days with
some degree of headache increases
your risk 20 X compared to those with O-
4 HA days, sometimes even leading to
everyday HA.

Medication Type and Frequency

While any symptomatic medication
overuse may lead to progression,
butalbital compounds and
narcotics/opioids significantly
increase your risk of progression. Only 5
days use per month for barbituates
(e.g., Esgic, Phrenilin, Fioricet, Fiorinal,
butalbital) may increase headaches,
especially in women. Progression is
nearly 2X as likely with use than without.
Only 8 days of use per month for
narcotics/opioids (e.g. codeine,
hydrocodone, meperidine, morphine,
oxycodone, propoxyphene) may increase
headaches especially in men.
Progression is 3X more likely with use
than without it.

Other medications—e.g. short-acting
pain medications for acute HA such as
acetaminophen, aspirin, Excedrin,
ibuprofen etc. can increase the risk of
progression, though not as much as
butalbital and opioids. These
medications, if taken more than 2 days
per week, can lead to more frequent
headaches. Many don't consider
caffeine a medication. Over 100mg
caffeine or 1-6 ounce cup of coffee daily
markedly increases progression risk.

Conditions that add to progression

Several conditions are known to add
to risk of progression. These include-
anxiety, depression, bipolar disorder,
PTSD (post-traumatic stress

disorder), significant stress events in
the prior two years, and insomnia.

Obesity.

A female with waist 35 inches or larger
is considered obese; 40 inches for a
male. Weight loss, though not
scientifically proven to date, may
reduce progression

How do you know when your
headaches are progressing?

e  When your head or neck pain
frequency is increasing.
Officially, progression to chronic
migraine requires more than 15
days with some HA per month.
Given increased risk at lower
frequency and ability to recognize
other listed risks for increased HA,
you may “know” you are
progressing before it officially
happens!

e  When your acute medication
commonly runs out early. If you
are having more frequent
headaches and/or it takes more
medication to treat the headache
attacks, that is a sign of
progression.

e When your headache regularly
returns even after complete pain
freedom. If your headache begins
returning more frequently than
before, this may be a sign of
progression.

e  When touch hurts. Non-painful
touch that hurts is allodynia.
Allodynia is an important marker
for progression. Acute medications
are often much less effective with
allodynia present.

How can you prevent progression
from occasional headache to
frequent migraine?

e Do not use butalbital containing
products, unless no other
options are available.

e Use opioid medications rarely if
at all—certainly less than 8
doses per month.

e Avoid overuse of any short
acting pain medication. Limit any
short acting pain med to 2 days per
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week or less. If you are requiring more
frequent use, talk to your doctor about
reviewing your preventive strategy. Avoid
caffeine excess.

e Treat early at mild headache with
meds that are unlikely to cause
progression. Use NSAIDs (e.g.,
naproxen, Aleve™) or triptans
(Amerge, Axert, Frova,
Imitrex/sumatriptan, Maxalt, Relpax,
Treximet, Zomig).

e Use prevention. Work with your
doctor to develop an effective
strategy that includes non-drug and
drug options.

e Treat conditions that add to risk of
progression. Make sure that
insomnia, daytime drowsiness, loud
snoring (indicators for possible
obstructive sleep apnea),
depression, anxiety, and obesity are
diagnosed and treated the best that
they can be.

For more information regarding
headache progression and chronic
migraine, visit www.achenet.org. This
article is in printable page form under
Articles. Philip A. Bain, MD, Dean Health
System, Madison, Wisconsin. Frederick
R. Taylor, MD, Newsletter Editor, ACHE
and Adjunct Professor of Neurology,
University of Minnesota and Director,
Park Nicollet Headache Clinic and
Research Center, Minneapolis,
Minnesota.

Vitamin D, Migraine and Health:
Optimize Therapy!

Steve D. Wheeler, MD, FAAN, FAHS;
Barclay R. Gang, MS, and Frederick R.
Taylor, MD, FAHS.

Key Points:

1. Vitamin D deficiency occurs in 30-
100% of various populations,
particularly the ill, elderly, highly
pigmented ethic groups, obese,
postmenopausal, pregnant and
lactating women, children, young
adults, and those who avoid sun
exposure—all populations, including
migraineurs, are at risk.

2. Vitamin D is not a vitamin, but a non-
sex hormone.

Continued on page 3
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3. Vitamin D deficiency is associated
with many diseases including
multiple cancers and inflammatory
disorders, cardiovascular disease,
and severe arthritic conditions.

4. Vitamin D has anti-inflammatory
and analgesic activities. Deficiency
may play a role in mechanisms
responsible for migraine and other
pain syndromes.

5. Vitamin D deficiency is diagnosed
by a simple, inexpensive blood
test, a 25-hydroxyvitamin D level,
and is easy and inexpensive to
freat.

6. To obtain optimum levels for
health, typically an average of
1000 international units (1U)
vitamin D3 per 25-30 pounds of
body weight daily, is required.
This is not a toxic dose.

We make Vitamin D from sunlight at
certain times of the year dependent on
where we live. We get small amounts
of vitamin D from our diets, like oily
fish, and fortified foods, particularly
milk, and supplements. Vitamin D
deficiency is a worldwide problem. You
may be surprised to learn that recent
studies show vitamin D deficiency
occurs in 32% of healthy students,
physicians and hospital residents, 73%
of pregnant women, and 40-100% of
community dwelling elderly. Studies on
the ill show that 93% of people
admitted to hospital emergency
departments with muscle aches, bone
pain, and a variety of diagnoses,
including fibromyalgia, chronic fatigue
syndrome, and depression, are vitamin
D deficient. Low back pain is
associated with vitamin D deficiency
and reports show that improved vitamin
D levels result in pain relief.
Furthermore, breast cancer survivors
who experience Femara® (letrozole)
associated joint or muscular pains
improve dramatically with vitamin D
supplements.

What is vitamin D deficiency?

The 25-hydroxyvitamin D blood level

defines vitamin D deficiency and is the
best marker for deficiency in all
populations except those with chronic
kidney failure where 1, 25-
dihydroxyvitamin D is the best test.

25-hydroxyvitamin D blood levels:

<20 ng/ml Vitamin D Deficiency
20-30 ng/ml Vitamin D Insufficiency
>30 ng/ml Vitamin D Sufficiency
>40/50-80 ng/ml  Vitamin D Optimized
>150 ng/ml Vitamin D Toxicity

Laboratories report reference ranges for
25-hydroxyvitamin D levels to vary
between 20-32 ng/ml and 100 ng/ml.
The concepts of adequate (sufficient)
and optimized vitamin D are not well
understood! It is clear that blood levels
considerably higher than 30 ng/ml are
required for any health advantage.
Generally, to obtain a health benefit, the
target 25-hydroxyvitamin D level has
been suggested to be 40-60 ng/ml by
grassrootshealth.net and 50-80 ng/ml by
vitamindcouncil.com. Hints about what a
truly optimal 25-hydroxyvitamin D level
ought to be can be derived from the
observations that women reduce the risk
of breast cancer by 50% when the
vitamin D level is greater than 52 ng/ml
and Femara® (letrozole) associated joint
and muscle pain resolves when intake
results in levels greater than 66 ng/ml.
Although many are concerned about
vitamin D toxicity, it is uncommon and
studies show that vitamin D levels less
than 300 ng/ml are safe and tolerable,
but for even greater safety, levels less
than 150 ng/ml are desired.

General Information on vitamin D

Vitamin D is not actually a vitamin—a
vitamin is an essential nutrient that
must be obtained from food. Instead,
vitamin D is a hormone that our bodies
make from a type of cholesterol in our
skin after it is exposed to ultraviolet B
radiation from the sun. The active form
of vitamin D is 1, 25-dihydroxyvitamin D,
but it is not a good measure of vitamin
D status. 1, 25-dihydroxyvitamin D
stimulates vitamin D receptors and
regulates the function of at least 200
human genes, although some estimate
that up to 1000 to 2000 genes are
regulated by vitamin D.
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Vitamin D supplements are available as D2
and D3. Vitamin D2, known as ergocalciferol,
is plant derived, kosher, and synthetic. Your
liver makes it into by-products your body
doesn’t generally contain. One of these by-
products may block the action of vitamin D.
We prefer D3, known as cholecalciferol and
also called human vitamin D. It is animal
derived, but identical to human vitamin D and
has metabolites identical to what our body
makes from proper sunlight exposure.
Vitamin D3 is available as 400, 1000, 2000,
2500, 5000, and 50,000 IU doses via the
Internet. The three lowest doses are
available in retail stores and most
pharmacies. With some frustration, you may
be able to get your pharmacy to carry 5,000
IU capsules. Expect to pay $15.00 to $20.00
per year for optimum replacement. If you are
paying more, look for a better price.
Typically, the higher the strength capsule, the
better the price per week of optimum vitamin

What is the Role of vitamin D?

Given vitamin D gene activity, a multitude of
diverse and widespread body functions
depend on vitamin D gene regulation.
Deficiency may be associated with a wide
range of illnesses.

Most of us recognize that vitamin D plays a
role in bone metabolism by making the oral
absorption of calcium possible. Calcium is
involved in many other physiological
processes that may suffer without sufficient
vitamin D and calcium. As calcium needs
increase in the setting of vitamin D
deficiency, skeletal calcium stores are
depleted. This eventually leads to
osteopenia, osteoporosis, or osteomalacia in
adults and rickets in children. Recent
decades have led to advances in the
diagnosis and treatment of these conditions,
including increased access to bone density
scans, fortifying foods with vitamin D, and the
development and marketing of
bisphosphonates (e.g., Actonel®
(risedronate), Boniva® (ibandronate),
Fosamax® (alendronate), and Reclast”
(zoledronic acid)). In fact, such advances
may have blunted our understanding of
vitamin D, particularly its impact on overall

Continued on page 4
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health and disease.

Most providers think incorrectly that
vitamin D’s role is minor compared to
calcium and the bisphosphonates for the
treatment of osteopenia, osteoporosis or
osteomalacia. Over the last several
years, we have noted that approximately
70% of the women in our clinic have
osteopenia or osteoporosis that is
usually stable, rarely improved, and
occasionally deteriorates despite calcium
and bisphosphonates. Even though
rheumatologists, endocrinologists, and
other specialists treat these women,
many are not taking vitamin D and rarely
have any ever had a 25-hydroxyvitamin
D level.

What else does vitamin D do?

Recently vitamin D has been implicated
in reducing the risk of many chronic
illnesses including cancers, immune
system dysfunction, infectious diseases,
diabetes, hypertension, and both heart
and brain related vascular diseases.
Vitamin D has been shown to reduce the
growth of both normal and cancerous
cells. This may help account for the
association of vitamin D deficiency with
17 cancers. The most common vitamin D
deficiency associated cancers include
breast, colon, prostate, ovarian, and
malignant melanoma. Further, brain,
prostrate, breast, colon, and immune
cells, among others, have vitamin D
receptors and respond to the active form
of vitamin D. Recent reports show poorer
long-term outcomes when vitamin D
deficiency existed at the time of initial
cancer diagnosis. Moreover, vitamin D
deficiency is associated with multiple
sclerosis, rheumatoid arthritis, systemic
lupus erythematosus, scleroderma,
Sjogrens, and inflammatory bowel
disease, perhaps produced by an
inability to restrain overactive immune
cells. Additionally, vitamin D deficiency is
associated with increased birth defects,
caesarian sections, muscle weakness,
chronic pain, depression, propensity to
falls and mortality. It plays a causative
role in hypertension and diabetes
mediated by renin and pancreatic

cells mechanisms, respectively. Even the
common cold and influenza seem to be
associated with deficiency in vitamin D
due to reduced antimicrobial effect
influenced by the naturally occurring
peptide, cathelicidin. Vitamin D controls
this peptide's production, which may
explain why these conditions are
associated with season changes.

Does vitamin D play a role in migraine
or pain?

In 2008, we reported an observational
study that was conducted to determine
whether vitamin D deficiency occurred
in patients with chronic or frequent
migraine. 54 patients had chronic and
one had frequent migraine (48 females,
7 males). In the sunshine state, 41.8%
of these patients had vitamin D
deficiency or insufficiency, a trend toward
earlier onset of migraine, and greater
risks for hypertension and type 2
diabetes. Although our observational
study gave no insight into whether
migraine headache responds to vitamin
D, Thys-Jacobs in 1994 reported four
vitamin D deficient women with migraine
who improved with vitamin D
replacement. In 2009 Prakash and Shah
reported eight vitamin D deficient
patients (4 men and 4 women) with
chronic tension-type headache who
responded to vitamin D replacement.

Fibromyalgia has been associated with
vitamin D deficiency, however this is
controversial. As mentioned earlier, low
back pain and the Femara® (letrozole)
associated pain syndromes respond to
vitamin D supplementation, thus
suggesting a mechanistic connection.
Additionally, Lee and Chen in 2008
reported an observational study in
patients with type 2 diabetes,
neuropathic pain and vitamin D
deficiency who had significant pain
reduction with vitamin D repletion,
suggesting a possible analgesic effect.

Possible vitamin D mechanisms in

migraine and pain:

1. Anti-inflammatory effects mediated
through reductions in matrix
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metalloproteinases, C-reactive protein,
tumor necrosis factor-alpha and other
inflammatory mediators

2. Analgesic effects

3. Nitric oxide reduction

4. Magnesium absorption increased

Many people believe they can get
adequate amounts of vitamin D from
casual sunlight exposure or from diet, but
this typically is not true. If your skin is aged,
pigmented, obese, covered by clothing or
sunscreen (>15 SPF) or behind glass, it is
very unlikely that you will get adequate
ultraviolet B rays from sunshine. Ultraviolet
B waves are delicate and have little ability
to penetrate these cover-ups. For those
fair-skinned folks among us, getting 10-20
minutes of sun, 2-3 times weekly to bare
arms and legs, just enough to avoid
redness, may be sufficient, but optimal
levels are unlikely.

The American Academy of Dermatology
recommends that you avoid sun exposure
and get your vitamin D from food or
supplements. The Institute of Medicine
currently recommends 400-600 units of
vitamin D daily for adults, although this is
an inappropriately low dose and is to be
reevaluated in 2010, most people do not
get this much. Multiple protocols using
various doses of vitamin D have been
suggested and no single treatment fits all.
For the timid, 1000-2000 units of vitamin D
daily are safe and tolerable, may not be
sufficient, but is likely better than nothing.
However, the Council for Responsible
Nutrition has published in a peer-reviewed
journal that 10,000 IU vitamin D per day is
absolutely safe.

Typically, to obtain 25-hydroxyvitamin D
levels between 40-80 ng/ml the average
individual between the months of
September through May will need to
consume 1000 IU vitamin D3 for every 25-
30 pounds of body weight. For the vast
majority of people that means between
5,000 to 10,000 IU daily. In cases where
severe deficiency exists, your physician
may prescribe what seems like gigantic
doses, possibly up to 50,000 units every
week. However, as detailed previously,
most of us need around 35,000 to easily
50,000 IU weekly to ever reach optimum

Continued on page 5
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levels. If 10,000 per day is safe, this
equals 70,000 IU per week. You will
not need such doses in the summer
with sun exposure as outlined above or
with body weight below 200 pounds.
Since the only side effect in large
studies is an overall improved sense of
well being the only way to know what
you need lifelong is to know your level
and decide between sufficient and
optimum. To increase your level you
will need to add about 1000 IU for
every 10 ng/ml increase desired in your
level. Doses of vitamin D larger than
2000 IU per day should not be taken
without your physician’s knowledge
and permission. Smaller doses are
necessary for those less than 50
pounds in weight. Perhaps needless to
say, sometimes a new provider is
necessary when they completely
disagree with your vitamin D goals.
However, first you may wish to share
this article with your provider.

Vitamin D Tests

Everyone should know their 25-
hydroxyvitamin D level!l Some
controversy may exist as to when to
test. Do you test at the start or only
after replacement? Some practitioners
hold the strong opinion that testing
need not be obtained until you take the
steps to optimize your levels. If you
agree that you want optimum treatment
levels you need either sunlight or about
1000 IU per 25-30 pounds of weight.
So you can be sure you are not
optimum without regular sunlight
exposure in the right climate or you
take about 5,000 IU per day or more on
average for most. If you test before
these steps you and your physician
should not be surprised to find that
your vitamin D level is appallingly low
or at most sufficient but certainly not
optimum. Dr. Cannell of the Vitamin D
Council does not support testing before
starting treatment. Exceptions might be
if there is a question about your degree
of “tan” or result desired on your
current vitamin D replacement.
However, many physicians and

patients require an initial vitamin D level
since they do not recognize the
pandemic nature or health consequences
of vitamin D deficiency and are fearful of
toxicity.

Since vitamin D intake needs to be a
lifetime habit, some question whether
anyone needs to know where the vitamin
D level started out. Everyone agrees all
need to know where it ends up! Once
you take a replacement dose and your
level is tested, your doctor will have a
better idea about changes in your dose.
Obtain your level, initially 3 months after
treatment starts or changes, and then
annually to make certain that it is
maintained in an optimal range. Be
advised, your provider may not be aware
of vitamin D information such as
sufficient versus optimum levels and
doses required to reach optimum.

In August 2009, the Dark Report reported
that 25-hydroxyvitamin D levels can vary
by the laboratory which runs the test.
Since the result is important to whether
you are just sufficient or optimal the
actual laboratory running the test must
be known. Most physicians and clinics
send the test out to a major laboratory. A
few do “in-house” testing. The method
used matters with the gold standard
referred to as the Diasorin test. Research
has shown that ARUP, LabCorp and
Clinical Pathology Labs are highly
reliable, while historically Quest and
Mayo Lab results have run artificially
high, by as much as 30%. Running
multiple tests on one blood sample also
assessed variability of test results. The
Quest Lab results showed the most
significant variability. Not all lab print outs
list the testing lab. Your provider can get
that information when not known. Know
your 25-hydroxyvitamin D level and
name of the testing lab.

Summary

The high frequency of vitamin D
deficiency with its concomitant risk of
cardiovascular disease, malignancy, and
other illnesses, suggests that it may be
an important, unrecognized, however
treatable cause of disease, morbidity and

www=achen

mortality in migraine. While current
research to further clarify the role of
vitamin D is ongoing, certainly a strong
case already exists for optimally treating
vitamin D deficiency After all is said and
done, the long-term goal is a healthy life.
None of the recommendations listed here
will lead to toxic results or injury in those
without kidney, parathyroid or calcium
problems, so optimize your therapy!

Steve D. Wheeler, MD, FAAN, FAHS;
and Barclay R. Gang, MS Ryan Wheeler
Headache Treatment Center, 5975
Sunset Drive, Suite 501, Miami, FL
33143 and Frederick R. Taylor, M.D.,
F.A.H.S. Newsletter Editor, ACHE and
Adjunct Professor of Neurology,
University of Minnesota and Director,
Park Nicollet Headache Clinic and
Research Center, Minneapolis,
Minnesota.

Serotonin and Headache: Using L-
Tryptophan, 5-HTP and Other
Methods to Increase Brain
Serotonin Levels

Jill K. Stoneman, FNP; and James W.
Banks, MD

Key Points

1. Serotonin is a critical neuro-signaling
chemical; a deficiency may result in
chronic pains, sleep disturbances,
anxiety, depression and a propensity
fo overeat.

2. Low serotonin levels are found in
migraineurs and disorders they suffer
with increased frequency including
depression, irritable bowel
syndrome, as well as, other chronic
pain syndromes.

3. Serotonin can be increased naturally
through behavioral health methods
and dietary supplementation with
pharmaceutical grade L-tryptophan
or 5-HTP; pros and cons exist for
each.

4. The activity of serotonin can be
altered with SSRIs, SNRIs, TCAs
and MAOQIs drug classes.

Serotonin and the Brain

Serotonin is a critical chemical
neurotransmitter in your brain, gut and

Continued on page 6
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other nerve tissues. A neurotransmitter is
a substance released by one nerve cell
that allows communication with the cell
next to it. Serotonin helps regulate pain,
sleep, mood and appetite; a deficiency
may result in chronic pains, sleep
disturbances, anxiety, depression, and a
propensity to overeat. Optimum serotonin
may promote confidence, relaxation and
feelings of personal security. A
connection has been found between
serotonin and headache.

Migraine and in particular, chronic
headache sufferers, tend to have low
levels of serotonin, and their serotonin
level goes even lower during a
headache. This low basal or baseline
serotonin level appears to make it easier
for headaches to be triggered. In theory,
increasing serotonin levels should help
decrease the number of headaches,
improve sleep and mood. Low serotonin
levels have been discovered in other
chronic diseases such as fibromyalgia,
irritable bowel syndrome, premenstrual
dysphoric disorder and depression to
name a few. Narcotic pain medications
lower serotonin levels, which may remain
low chronically.

Methods to Increase Serotonin

Serotonin (or 5-hydroxytryptamine) levels
can be increased in a number of ways —
naturally by behavioral health methods,
by dietary supplements or with
medications. Some of these methods
may be more effective than others, but
most are easy to try and well-tolerated.
Behavioral management methods that
you can incorporate into your daily
routine to increase serotonin levels
include: exercise, a diet high in
tryptophan (an extensive list can be
found on Wikipedia: search tryptophan),
brief exposure to bright light daily,
positive thinking and avoidance of
narcotics.

Commercially available dietary
supplements can increase serotonin
“naturally”. Some that have shown
promise include L-tryptophan, 5-
hydroxytryptophan (5-HTP), and vitamin
B6. We will further discuss L-tryptophan

and 5-HTP. Prior to taking any
supplement, you should first discuss it
with your health care provider. Also, note
that the Food and Drug Administration
(FDA) oversight of manufacturing and
quality control of over-the-counter dietary
supplements is not as stringent as that
required for prescription medications, but
rule changes are in place for June 2010.

L-Typtophan

L-tryptophan is an essential amino acid.
Amino acids are critical to life as they are
the building blocks of the body’s proteins.
Essential amino acids must be eaten or
supplemented as the body cannot make
them. Tryptophan is the least plentiful in
the diet of all the amino acids. A typical
diet provides only 1,000 to 1,500 mg/day
of tryptophan. L-tryptophan is the
building block for serotonin and
melatonin, so adequate body supplies
are critical for optimal levels of both. L-
tryptophan crosses the blood-brain
barrier, which is necessary for serotonin
to be made in the brain and spinal cord
(i.e. central nervous system or “CNS").
While the amount of tryptophan in a
typical diet meets basic needs, it often
fails to provide optimal brain serotonin
levels. The production of serotonin can
vary, within the same person, and from
day to day, because L-tryptophan
competes with other amino acids to be
transported into the CNS. he transport of
L-tryptophan into the CNS can actually
be inhibited by these other amino acids
that are basically playing “musical chairs”
waiting to be transported into the nerves.
Because of this competition and
enzymes that break down this amino
acid, dietary tryptophan contributes very
little to the brain and supplementation is
typically required. Consuming L-
tryptophan with a low-protein, high
carbohydrate diet increases availability of
this essential amino acid to the CNS.
Production in the body of L-tryptophan
can be decreased by stress and
deficiency in vitamin B6.

Typical side effects are minimal with
tolerance excellent for 500-3000mg per
day. While helping sleep, morning
hangover is not associated with L-
tryptophan as it is associated with many
other sleep aids. The FDA took L-
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tryptophan off the market in the United
States about 20 years ago after several
severe reactions were reported traced to
a single Japanese manufacturer.
Bacterial fermentation is required to
manufacture L-tryptophan, and a
contaminated batch caused an
autoimmune illness called eosinophilia-
myalgia syndrome, or EMS. EMS, due to
contaminated L-tryptophan, was
responsible for 38 deaths and 1500
illnesses. Though there have been no
reported cases of EMS in the last several
years, it is still important to be aware of
the signs and symptoms. EMS is
manifest by severe muscle pain,
weakness, numbness, burning, tingling
pain, twitching muscles, tremors,
irregular heartbeat, and swelling.

An independent scientific committee has
concluded that pure pharmaceutical
grade tryptophan currently available is
safe with no association to EMS.
Pharmaceutical grade L-tryptophan is
available in the larger health food stores
and over the internet without prescription,
most commonly in 500mg and 1 gram
strengths. A prescription form known as
Tryptan™ comes in multiple dose
strengths.

5-HTP

5-HTP is a metabolite (breakdown
product) of tryptophan and a
nonessential amino acid that contributes
to increased production of serotonin, as
well as, melatonin, dopamine,
norepinephrine, and Beta-endorphins.
These chemicals also play a role in
sleep, mood, and pain regulation. 5-HTP
(5-hydroxytryptophan) is directly
converted to serotonin (5-
hydroxytryptamine) in nerve cells and the
liver. Due to this liver activity, 5-HTP from
the gut is usually converted to serotonin
before it can reach the brain. While blood
levels of serotonin are thereby
significantly increased, brain levels of
serotonin are only slightly increased as
blood serotonin has trouble entering the
brain. In Europe, 5-HTP is often
prescribed with a Parkinson drug,
carbidopa, which prevents the
conversion of 5-HTP into serotonin until it
reaches the brain. In this setting,

Continued on page 7



AMERICAN
)| A ADACHE

ChJ) | HEADACHE
WIS OCIETY

www.AmericanHeadacheSociety.org

Continued from page 6

adequate 5-HTP crosses the blood-brain
barrier increasing serotonin in the brain
and CNS. Without this approach, due to
the significant increased blood serotonin
levels from liver production, several
publications have raised concern of a
significant risk of heart valve disease
from serotonin’s direct effect on the
heart.

The supplement 5-HTP is made from a
natural plant source (Griffonia
simplicifolia) making its production
potentially safer than that of L-
tryptophan. Unlike L-tryptophan, the
brain’s uptake of 5-HTP is not effected by
other amino acids, which means that it is
not competing with them for transport
into the CNS.

Potential side effects of 5-HTP include
nausea, gas (belching, burping and/or
bloating and flatulence), and sometimes
loose bowel movements or diarrhea. This
is due to the ready conversion of 5-HTP
to serotonin in the nerves of the
intestines. (L-tryptophan is not converted
to serotonin or 5-HTP in the gut and
lacks these side effects.) However, side
effects to 5-HTP are usually mild to
moderate, often go away or at least
significantly decrease after a few weeks
and can be minimized by taking 5-HTP
with meals. Theoretically, 5-HTP
supplementation, could cause EMS, as
occurred previously before the availability
of pharmaceutical grade L-tryptophan,
but there are no published reports of
EMS due to 5-HTP. In fact, there have
not been any cases of EMS reported
since 1998.

Medications

Serotonin can be increased by certain
medications such as prescription
antidepressants from the drug categories
tricyclic (TCA), monoamine oxidase
inhibitors (MAOI), selective serotonin
reuptake inhibitors (SSRI), and serotonin
norepinephrine reuptake inhibitors
(SNRI). The SSRIs and SNRIs are the
newest and generally most effective and

well tolerated antidepressant medi-
cations available.

The SSRIs work by increasing the level
of serotonin available in the gap or
junction between nerves. This happens
by preventing its return to the nerve.
Thus, longer signaling time between
nerves occurs in the CNS allowing nerve
actions to continue more efficiently.
SNRIs work by increasing the content of
both serotonin and norepinephrine in the
nerve junctions by preventing their return
to the nerve. While serotonin is increase-
ed in the nerve junction by all of these
medications, none really increase the
total amount of serotonin in the nervous
system. The biggest drawbacks to these
medications are the potential side
effects, including sexual dysfunction,
high blood pressure, nausea, dizziness,
insomnia, and serotonin syndrome.

Serotonin Syndrome (SS)

Any of the above discussed products
may be associated with the theoretical
possibility of a rare but potentially severe,
even life-threatening reaction known as
‘serotonin syndrome’. SS is essentially
having too much serotonin. Life-
threatening cases are mainly associated
with MAQOIs. There are no documented
cases of SS occurring with 5-HTP
supplementation. Although SS has been
reported with the combination of
tryptophan and an MAOI drug, the
incidence of this disorder is very low.
Signs and symptoms of Serotonin
Syndrome are: agitation or restlessness,
confusion, rapid heart rate, twitching
muscles, heavy sweating, chills,
diarrhea, and headache. More severe
symptoms included high fever, seizures,
irregular heart rate, and loss of
consciousness. Most of the reported
cases have occurred in people taking
high doses of multiple medications that
can elevate serotonin levels. See
achenet.org for two detailed articles on
SS. These can be found under ACHE
News-Hot Topics and Information for
Patients-Articles.

Evidence

Very few controlled research trials have
compared the effectiveness of increasing

www=achen

serotonin by 5-HTP, L-tryptophan and
antidepressants. Serotonin levels are as
effectively raised by 5-HTP and L-
tryptophan as TCAs and SSRIs in
published trials. However, 5-HTP had the
least side effects, and was significantly
better tolerated than both the L-
tryptophan and the antidepressant
medications. That said, there have not
been sufficient studies done comparing
the “natural” versus “chemical” method of
increasing serotonin to state absolutely
that the supplements are as effective. No
long term safety studies have been
performed comparing these approaches.
Also, there have not been any
comparison studies of 5-HTP or L-
tryptophan to the SNRIs.

Cautions

The use of 5-HTP and/or L-tryptophan
should be approached with caution,
particularly if you suffer from:
cardiovascular disease, Parkinsons
disease, liver problems, HIV or
autoimmune diseases. Further, you
should not use, unless under medical
supervision, if you take any of the
following medications: MAOIs, SSRIs,
SNRIs, and tricyclic anti-depressant
medications; barbiturates, tranquilizers,
anti-histamine and OTC cold
medications. They should not be used
during pregnancy. It is recommended
that before you begin using these and
any other supplements that you discuss
them with your health care provider.

Summary

Serotonin is an essential chemical nerve
transmitter that helps to regulate many
functions in the brain such as mood,
pain, appetite and sleep. By increasing
serotonin in the brain, people who suffer
from frequent migraines, chronic
headaches, depression, poor sleep and
other pain conditions could possibly see
a significant benefit. Using dietary
means, 5-HTP or pharmaceutical grade
L-tryptophan is relatively low cost, and
potential side effects are typically mild if
they occur at all. A reasonably practical
program suggested to reduce deficiency

Continued on page 8
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of serotonin combines moderate amounts
of tryptophan (500mg to 1500mg), 5SHTP
(33mg to 100mg) and melatonin (0.5mg to
1mg) taken at bedtime. (other dosing
regimens may be suggested by your health
care provider) It may take up 4 to 8 weeks
of daily use before people notice significant
changes, so one should stick with it if they
do decide to try it. Certainly it is reasonable
to discuss with your physician ways to
naturally increase serotonin.

Jill K. Stoneman, FNP and James W.
Banks, MD, St. John’s Mercy Ryan
Headache Center, St. Louis, Missouri

What is CGRP and What Should You
Know About It?

Answers to Why Everyone is Talking
About CGRP Receptor Antagonists
Stewart J. Tepper, MD

Key Points

1. Calcitonin gene-related peptide
(CGRP) is a chemical linked to
migraine. It is found in every location
known in migraine processing and
every major organ.

2. CGRP is released from cells in the
nervous system in migraine and other
headache disorders, and triptans block
this release.

3. Injection of CGRP into migraineurs
results in headache similar to migraine.
Increased CGRP occurs during
migraine and decreases following
migraine-specific treatment, such as
triptans or ergots.

4. Drugs which are known to block CGRP
receptor activity are called CGRP
receptor antagonists (CRAs). CRAs
stop migraine with benefit similar to
triptans.

5. Four CRAs have been tested in people
with migraine, and we know that three
were effective. The safety and future of
these drugs are not known at this time.

How Migraine Works and CGRP Fits In
and More

Migraine without aura probably starts in the

brainstem with a central switch due to
firing of nerve cells that are too
excitable. This brain area is often
called the migraine generator. Once
this generator turns on, it activates
nerves that go out to the brain surface,
or meninges. This creates pain when
nerve cells release chemicals that
cause inflammation and blood vessel
stretching or dilatation.

The most potent of these chemicals is
Calcitonin Gene Related Peptide
(CGRP), which causes intense blood
vessel stretching and inflammation.
The combination of inflammation and
blood vessel dilation in the meninges
hurts, and that turns on nerves that
carry the pain signal back into the
brainstem. Once back in the central
nervous system, it is processed and
moves up the brain to the cortex,
where the pain is recognized.

CGRP is located at each point in the
start and processing of migraine.
Activation of CGRP receptors occurs in
the meninges, in the trigeminal
ganglion as the signal comes back into
the brain, and in nerves on the way
from the lower brainstem to the cortex.

CGRP is a 37 amino acid neuropeptide
discovered in 1982. CGRP functions,
in addition to blood vessel stretching
and inflammation, include pain
transmission and increased pain
sensitivity known as hyperalgesia.
CGRP nerves are found in all major
organs with known effects on the
respiratory, endocrine, gastrointestinal,
immune and cardiovascular systems,
in addition to peripheral and central
nervous system. This may explain one
problem found in CGRP receptor drug
research, namely abnormal liver tests
when used at high daily doses.

CGRP in Migraine

CGRP levels appear to go up as pain
intensity increases, and this increase
can be measured in human external
jugular veins. Triptans and
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dihydroergotamine (DHE) in studies
prevent or reverse this increase of
CGRP, and of course, stop migraine. In
rats, botulinum neurotoxin type A
prevents release of CGRP even when
nerve cells are activated. This may be a
mechanism for this headache treatment
as well.

When CGRP is injected into migraineurs,
they get a delayed headache that is
virtually identical to migraine, so direct
injection of CGRP appears to cause
migraine. CGRP levels go up during
migraine, go down after migraine, and go
down with migraine treatments.

CGRP Receptor Antagonists for Acute
Treatment of Migraine

Once CGRP was found and the CGRP
receptors in the nervous system
understood, chemists began building
potential medications to block CGRP to
see if such CGRP receptor antagonists
(CRAS) would stop migraine acutely in
people. Four of these CRAs have now
been tested in humans during migraine.

We have a fair amount of information on
an intravenous CRA, olcegepant (BIBN
4096 BS) and on an oral CRA,
telcagepant (MK-0974). Both clearly stop
migraines when used acutely, and both
work with about the same effectiveness
as an oral triptan. Neither of the other
two tested are being further developed,
although one was effective in terminating
migraine. Telcagepant was also tested in
a higher dose, taken daily as a
preventive migraine medication, and
abnormal liver tests resulted. No
important liver findings were noted with
acute and infrequent doses, so if
telcagepant is submitted to the FDA for
approval, it will be labeled only for acute
use and only for a limited number of days
per month. It is not known at the time of
this writing whether telcagepant will be
submitted to the FDA or not.

The biggest advantage of CRAs is that
they do not narrow blood vessels as do
triptans and ergots, so they should be

Continued on page 9
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safe in those with vascular disease. They
were also very well tolerated when used
acutely for migraine attacks. Side effects
common to triptans are referred to as
triptan sensations. These were assessed
and found to occur in very low frequency in
telcagepant.

Other Potential Uses for CRAs

CGRP is elevated in cluster headache and
paroxysmal hemicrania, two of the short
lasting headaches known as Trigeminal
Autonomic Cephalalgias or TACs. Other
diseases associated with elevated levels of
CGRP include high blood pressure,
tempormandibular joint (TMJ) disorders,
infections, periodontal disease, eye
conditions following laser or eye surgery or
trauma, and preecclampsia. It is tempting
to speculate what effect a CRA might have
on these or other pain conditions related to
the same anatomy as migraine where
CGRP receptors are numerous, and where
CGRP is released.

Summary

We know that CGRP is important in
migraine. The effects on CGRP seem to
track migraine: CGRP can cause migraine
when injected, it goes up during a
migraine, it goes down after a migraine,
and it goes down after migraine treatment.
It is also elevated in cluster and other
headache and pain syndromes.

The CGRP receptor antagonists work in
the acute treatment of migraine, and are
well tolerated. They cannot be used daily
because of effects on the liver, and it is not
clear if they will make it to market. The one
closest to FDA submission is telcagepant,
but the fate of even that medication is
unknown at this time.

Stewart J. Tepper, Professor of Medicine
(Neurology), Cleveland Clinic Lerner
College of Medicine; Director of Research,
Center for Headache and Pain,
Neurological Institute, Cleveland Clinic.
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FOUNDATION

The American Headache Society® is excited to announce the
creation of the American Migraine Foundation. The American
Migraine Foundation is a non-profit foundation supported by the
American Headache Society® and generous donors dedicated to
the advancement of migraine research. The mission of this newly
formed foundation is to support innovative research that will lead to
improvement in the lives of those who suffer from migraine and
other disabling headaches.

www.AmericanMigraineFoundation.org
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