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Preface
I could say that this book happened by accident. I am glad that it
did. The story may seem bleak, but I promise there is a happy ending.
I got sick with CFS/ME on the 28th of August, 2000. Where I live,
in Finland, CFS/ME simply does not exist, outside of a single infection
clinic of a university hospital where it is taken halfway seriously. You
never see it mentioned anywhere. I was lucky in that I had been interested in medicine for a long time. In 2002 I was able to find why I was
sick. Even before that I already knew I had something that was progressively getting worse.
It was not until 2005 that I got my official diagnosis at the aforementioned infection clinic, a diagnosis that was not worth the paper it
was written on, but at least my observations were finally confirmed.
Most people here—I guess anywhere—are not as lucky. I even got some
treatment that worked for a while. Frustrated that instead of getting
better I was deteriorating, they discharged me.
Even the few that get a diagnosis in this country are usually told
there is nothing that can be done for them. It frustrated me to no end,
because I knew the doctors were wrong, but they refused to listen to me.
In early 2006 I decided to compile a list of CFS/ME treatments for my
Finnish website. I intended it to be a brochure of 20–30 pages that I and
others could print for their doctor.
Some months later it was apparent I was working with a book
manuscript, but I was unsure whether I could finish it. My condition was
declining more rapidly now. I was struggling with severe cognitive
problems and had all but lost my ability to walk. I had been long aware
that I might end up in wheelchair and I could just about deal with it, but
I knew other people could not and I was terrified. I was certain that
medical treatment would help me, but the doctors did not seem to be
interested.
And then, in early 2007, I met my doctor (insert some violin music
and fireworks here). I showed him the manuscript and asked if he could
prescribe me low dose naltrexone. He agreed to, and my condition significantly improved. Repeat with a few other medications (a few failed,
but some others made up for that). I am not cured by any means, but I
got my life back, my brain back, and my illness seems to have halted its
progressive course. The Finnish version of this book was finished soon
afterwards.
I cannot guarantee that others will achieve similar results, but I can
say that this book changed at least one person’s life—mine. Other readers have been happy too. Some people bought five copies of the book so
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they could give one to all of their doctors. I knew I had to write an English version so that my work could benefit more people. I also wanted to
include fibromyalgia treatments, as I regretted not doing that the Finnish
version (in fact they were included, but did not make it to the cover
because of my foolishness).
This is a true story, which I hope you found interesting. If there is a
moral to this story, it is about hope. Never give up hope. Medicine can
do amazing things. We are broken, but not beyond repair. The best thing
you can do is to try to find a doctor who shares this belief.
If you have a personal story to share about being sick with CFS/ME
or fibromyalgia and getting much better (not necessarily cured), I would
love to read it and share it with others. Please email me at book@broken
marionettebook.com and I will publish your story on the website of this
book. Let me know if your real name can be published or if you want to
use your initials or a pseudonym. Note that I may not publish stories that
appear like an advertisement for a particular product.
Maija Haavisto

Disclaimer
This book has been written for informational purposes only. It has
not been authored by a medical doctor and as such should not be considered medical advice. It cannot be used to treat, prevent or diagnose any
medical condition and is not intended to substitute or replace professional medical care.
The author has gone to great lengths to verify all the information
presented in this book. Nonetheless, the sheer volume of reviewed material makes it impossible to guarantee complete factual accuracy. All
information is subject to change and some may already be outdated by
the time the book is available in print.
The author or the publishers and distributors of the book cannot
assume responsibility for the accuracy of any of the information contained herein, or of the consequences of treating the information as medical advice. All treatment–related decisions and their consequences are
the sole responsibility of the reader and their doctors.
Reports of any errors, omissions or changes to the information
contained in the book can be submitted to the author via electronic mail
to the address book@brokenmarionettebook.com. If verified, the author
will attempt to publish them on the website of the book at http://www.
brokenmarionettebook.com. The author cannot guarantee that all such
information will be received or posted on the website.

CFS, ME and fibromyalgia
It is hard to say anything about CFS/ME and fibromyalgia without
stuttering into the first crucial issue: the terminology. Is it CFS, ME,
CFS/ME, ME/CFS or perhaps ME–CFS? Does ME refer to myalgic
encephalomyelitis, encephalitis or encephalopathy? To confuse things
further there are other alternative names for this condition (or these conditions), such as CFIDS (chronic fatigue and immune dysfunction syndrome) and PVFS (post–viral fatigue syndrome).
Another thousand dollar question is whether CFS and ME are the
same thing and whether they are the same thing as fibromyalgia. I can
say that honestly I am not sure about the answer and I doubt I am the
only one. I used to be of the opinion that CFS and ME are the same
thing, but I am leaning towards the view that ME could be defined as a
subset of CFS which may or may not be a single entity,
I do think that fibromyalgia is a different (albeit similar) condition,
but many doctors believe that CFS/ME and fibromyalgia are the same
illness. The ICD–10 is mostly in agreement with me. It considers CFS,
ME and PVFS to be the same neurological illness, but fibromyalgia is
defined elsewhere.
Then there is the issue of deciding what the “E” means in ME.
Again I have ended up agreeing with the ICD–10 and prefer the term
encephalomyelitis as the most accurate term. Since I mostly use the abbreviation, you can interpret it to mean any of these names that you prefer. Any one of them is more descriptive than CFS.
I find it unlikely that ME can only be caused by an enterovirus as is
sometimes stated. I know several people who obviously have this illness
(who suffer from profound fatigue and weakness with a myriad of neurological symptoms that started suddenly and postinfectiously) and for
whom there are strong reasons to suspect it is caused by another kind of
virus, such as HHV–6 or even the influenza virus.
I do not subscribe to the belief that fibromyalgia is an autoimmune
disease.. I do think it is a neurological illness like CFS/ME, which may
have some autoimmune components in some cases. Treating fibromyalgia as an autoimmune condition has led to disappointing results.
This book, however, takes no sides on as to what causes these illnesses (or whether they are one, two or three separate things). It describes many different kinds of treatments, some of which are firmly connected to a particular theory of origin and others that are used by many
doctors regardless of which “school” they belong to. The only theory I
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am specifically against is the ridiculous and unfounded idea that
CFS/ME or fibromyalgia are psychiatric conditions.
In the end I settled on the term CFS/ME, because it is neutral and
commonly used. Terms like CFIDS and PVFS are not widely in use. In
addition, my choice does not really take a stance on whether these are
two names for the same illness, an illness and its subset, or two different
conditions. I try to make it clear whether I am referring to CFS/ME or
fibromyalgia (which I sometimes abbreviate as “FM”), but sometimes
my sources are not clear about it.
The reason I included both CFS/ME and fibromyalgia treatments in
the same book—even though I believe they are not one and the same—
is that there are many similarities between them. They share similar
symptoms, they are often comorbid, they share similar comorbidities
and they can be treated with many of the same drugs—virtually all
drugs used to treat fibromyalgia are used to treat CFS/ME as well.
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Introduction
CFS/ME and fibromyalgia are among the most common chronic
illnesses, but also among the most poorly understood and the most misunderstood ones. Contrary to popular belief, however, they are not
“medically unexplained.” There is still plenty of work ahead before we
completely understand the etiology of these illnesses, but the same goes
for dozens of other chronic conditions.

Chronic fatigue syndrome/myalgic
encephalomyelitis
CFS/ME is a serious neurological illness, which is poorly known
among doctors. There are numerous misconceptions about it, such as
that it is a psychiatric illness or a “psychosocial construct.” Many doctors still refuse to believe that it is a separate disease entity, even though
there are thousands of studies proving this. The WHO has recognized
myalgic encephalomyelitis as a neurological illness since 1969.
CFS/ME is sometimes regarded as a rare disease, but in fact the
current estimates of prevalence are about 0.5–1%, making it about as
common as rheumatoid arthritis and significantly more common than
multiple sclerosis. Although CFS/ME has been pejoratively seen as
“yuppie flu,” recent studies have found that it may be just as (if not
more) common in some developing countries.1
CFS/ME is thought to be more common in females. The onset
usually happens in the middle age, but it can occur at any time of life,
including childhood. Epidemics have been reported in a number of
countries, such as the United States, the United Kingdom and Iceland.2
Some doctors believe that CFS/ME can also affect animals, such as
dogs, cats and horses.3
The spectrum of CFS/ME goes from mild to extremely severe. It
can be chronic, relapsing and remitting or progressive. Some patients
are able to work or study, but some are completely paralyzed and unable
to move or speak. Some severely affected patients even die of the illness
or its complications. In a press conference held by CDC in November
2006 CDC’s William Reeves compared the disability caused by CFS/
ME to multiple sclerosis, AIDS, end stage renal failure and COPD.4
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Symptoms
CFS/ME is often mistaken for chronic fatigue, but it is much more
than that. Many patients have dozens of different, mostly neurological
symptoms. The severely affected often contest that the weakness,
malaise and extreme exhaustion has nothing to do with “fatigue.”
Nothing could be more confusing than labeling an illness as a fatigue
syndrome, considering that fatigue is a symptom of hundreds of different illnesses and conditions. This book is not about "chronic fatigue,"
though some treatments may be helpful for idiopathic fatigue.
What separates CFS/ME and its fatigue component from most
other fatiguing illnesses is the significant and disproportionate post–
exertional malaise, which may not begin until more than 24 hours after
the exertion and can last for days, weeks, months or even years, depending on the severity of the illness. In some cases the damage may even be
permanent. If you have been diagnosed with CFS/ME and do not suffer
from post–exertional malaise, you should definitely question the validity
of your diagnosis.
One of the most harmful misconceptions about CFS/ME is that
exercise, especially graded exercise, is an effective treatment for it. This
has been “proven” by studies of highly questionable methodology. Most
have in fact not permitted patients with CFS/ME to enter, but have only
included those with idiopathic fatigue. Those who suggest exercise as a
treatment for CFS/ME simply do not understand the nature of the illness. Doctors should caution about the risks of exercise, not encourage
it.5
The mildly affected may be able to do some exercise. Very careful
exercise may prevent muscle atrophy and prevent deconditioning, but
CFS/ME is not caused by deconditioning. A person with CFS/ME cannot improve their physical fitness by exercise as a healthy person can.
Those who do want to exercise should do so with extreme caution in
order to avoid relapses. Rest is the best treatment for CFS/ME.
Cognitive problems are another hallmark of CFS/ME. Both concentration and memory are usually affected. Again, the spectrum goes
from problems finding words and ADHD–like attention problems to
severe, profound dementia. Those who do not suffer from any cognitive
problems should question their diagnosis of CFS/ME. Cognitive fatigability is usually just as troublesome and disabling a problem as muscle
fatigability, and in some patients it is even worse than physical exhaustion.
Most patients with CFS/ME suffer from chronic pain. The pain can
include myalgia (muscle pain), arthralgia (joint pain), neuropathic pain
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(nerve pain), abdominal pain, sore throat and headaches, including tension headaches, migraines and other types of headaches. The pain can
be constant and extremely severe. There can also be pain in less common anatomical locations, such as lymph nodes and the urinary tract.
Many people with CFS/ME also have tender points and trigger points.
Immune dysfunction is an integral part of CFS/ME.6,7 In the United
States the illness is sometimes called CFIDS, for chronic fatigue and
immune dysfunction syndrome. Some patients get all the infections;
others never even catch a cold. Swelling of lymph nodes and fever may
be chronic or intermittent. Allergic symptoms may include food and
chemical allergies and intolerances, chronic rhinitis and urticaria
(hives). Bladder problems and IBS are common.
Most patients have neurological symptoms, which can include paresthesias (abnormal sensations), impaired coordination and balance, tremor, tinnitus, photophobia (sensitivity to light), hyperacuity (sensitivity
to noise), vertigo, visual disturbances, nystagmus and epileptic seizures.
Depression and anxiety are often of neurological origin. Sleep disorders
are very prevalent.
Cardiac and circulatory problems such as tachycardia and palpitations are common. The usual pattern is high pulse combined with a low
blood pressure. Nearly all patients suffer from orthostatic hypotension.
Some cannot even sit up because of this. Other common symptoms
include e.g. nausea, hair loss, dizziness, PMS, dyspnea, muscle tension,
sexual problems, edema, hot and cold intolerance, night sweats, hypoglycemia, and rashes.
Etiology
There are dozens if not hundreds of different theories about the
etiology of CFS/ME, though most of them are connected. It is now
widely accepted that most if not all cases of CFS/ME have an infectious
origin, but it is not clear whether this is a chronic infection or a postinfectious state (see CHAPTER 5 for more information). Most theories
about the cause of symptoms (such as cardiomyopathy and hypercoagulation) do implicate an infectious agent.
Almost all theories also connect to poor circulation. Postulated causes include hypovolemia (low blood volume), orthostatic hypotension or
other dysautonomic states, hypercoagulation, poor erythrocyte deformability and combinations of these. Reduced circulation to brain and other
organs could explain virtually all symptoms. Blood perfusion in the
brain, especially in the brainstem, has been shown to be impaired in
CFS/ME.8
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CFS/ME is not generally considered an autoimmune illness, but
autoimmunity could still contribute to its symptoms. Several autoantibodies have been detected more commonly compared to healthy controls.
These include e.g. gangliosides, phospholipids and serotonin.9 Antinuclear antibodies (ANA) are found in a subset of CFS/ME patients. In one
study over 50% of CFS/ME patients had autoantibodies to muscarinic
cholinergic receptors.10
Mitochondrial dysfunction has also been proposed and muscle biopsies have provided evidence of it.11 One theory proposes that CFS/ME
is a channelopathy (an illness caused by abnormal ion channel function).12 Oxidative stress may also play a part.13 Several toxins have been
associated with CFS/ME, including organophosphates and ciguatera
toxin.14

Fibromyalgia
Fibromyalgia is even more common than CFS/ME. Some
authorities have estimated its prevalence to be as high as 5–10%. Even
with more conservative estimates it is still one of the most common illnesses. It is more common and thought to be more severe in females.
Because of the high prevalence some doctors do not see fibromyalgia as
an illness but as an illness spectrum, similar to autism.
Even though fibromyalgia is generally better known and less controversial than CFS/ME, it is still viewed by some as a “psychosocial
construct.” For some reason doctors often have trouble perceiving pain
as real, if there is no visible pathology. With symptoms like pain, depression and poor sleep, it can be very difficult to assess which one
causes which or if they all have a common cause.
FDA approval of the anticonvulsant Lyrica (pregabalin) as a treatment of fibromyalgia certainly boosted the public image of the illness.
Anticipating the huge size of the market several other pharmaceutical
companies have followed suit and are trying to get their products approved for the treatment of fibromyalgia. On the downside, this may inspire
a belief that fibromyalgia is “created” by pharmaceutical companies,
similar to what restless legs syndrome has been accused of being.
Symptoms
The hallmark symptom of fibromyalgia is pain. According to the
American College of Rheumatology’s diagnostic criteria the pain has to
be present in both sides of the body, above and below the waist and in
the axial skeleton, such as the spine. In addition, at least 11 of 18 com-
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mon tender points must be painful (not just tender) on palpation.
CFS/ME can also cause pain and tender points are common, but the pain
in CFS/ME does not supposedly exhibit allodynia (pain in response to
mild stimulation).15
Chest pain, headache and facial pain are also common, but pain is
rarely the only symptom. Others include fatigue, morning stiffness,
insomnia, restless legs, paresthesias (abnormal sensations), cognitive
problems (“fibro fog”), depression and anxiety. Increased urinary frequency, dyspnea, nausea, muscle cramps, light–headedness, problems
with balance and coordination, depression, vision disturbances, photophobia and hyperacuity, skin symptoms, edema, hair loss, irritability
and easy bruising are also reported.
Etiology
There are thought to be several subtypes of fibromyalgia. One common classification divides the cases into three groups: primary/idiopathic fibromyalgia (no known cause), secondary fibromyalgia
(in the presence of autoimmune illnesses) and post–traumatic fibromyalgia (caused by an injury or other physical trauma). Still, the causes for
all of these subgroups remain elusive. The cause of tender points is not
known, though it has been suggested that they are simply sites that are
the most tender even in healthy population.
Fibromyalgia is commonly thought to be a neurological illness,
even though it is usually treated by rheumatologists. Central sensitization is the most common theory to explain the symptoms. Fibromyalgia
has been suggested to be a form of neuropathic pain16,17 or generalized
reflex sympathetic dystrophy.18 There is some evidence of changes in
the muscle19 and the skin.20,21,22 Even so, these signs of inflammation
could have a neurogenic origin.
Sympathomimetic hyperactivity of the autonomic nervous system
is one popular theory of etiology..23,24 The association between fibromyalgia and short stature has been viewed as evidence of this concept25,
though it could be explained by a growth hormone deficiency caused by
other reasons. Other suggested neurological causes for symptoms
include abnormal circulation in the brain26, accelerated brain aging27 and
hippocampal atrophy due to excitotoxicity.28 Some researchers have
proposed that fibromyalgia has a cardiovascular origin.29
Serotonin or dopamine deficiency and endocrinological deficiencies such as vitamin D, growth hormone or thyroid hormone deficiency
may also play a part. It could be that such deficiencies cause a subset of
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fibromyalgia cases. The same goes for suggested infectious causes such
as mycoplasma, which are explored in more detail in CHAPTER 4.
Like CFS/ME, fibromyalgia has been suspected to be an autoimmune illness and is sometimes listed as such. Especially the fact that FM
is commonly comorbid with other autoimmune conditions points to this
direction. About half of fibromyalgia patients have antipolymer antibodies and they appear to correlate with illness severity.30
A subset of patients has antinuclear antibodies (ANA) and it has
been suggested that some fibromyalgia patients may have a systemic
connective tissue disorder.31,32 Thyroid autoimmunity is more common
in fibromyalgia. Antibodies to serotonin, gangliosides and phospholipids were found in over half of 100 fibromyalgia patients in one study.33
49% of the patients had all of the three antibodies.

Relationship with other illnesses
Both fibromyalgia and CFS/ME commonly occur together with other
illnesses or conditions. Some of them (like allergies and PMS) could be
viewed as symptoms, others may be risk factors and some may be
complications resulting from these illnesses.
Common comorbidities in CFS/ME
• epilepsy
• fructose intolerance
• seborrheic dermatitis
Common comorbidities in fibromyalgia
•
•
•
•
•
•
•

enthesopathies (such as plantar fascitis)
rheumatoid arthritis
systemic lupus erythematosus (SLE)
Sjögren’s syndrome
osteoarthritis
hepatitis C
costochondritis/Tietze’s syndrome

Common comorbidities in both
• premenstrual syndrome (PMS)
• irritable bowel syndrome (IBS)
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

migraine
sleep apnea
hypothyroidism
dysmenorrhea
mitral valve prolapse
temporomandibular joint disorder (TMD)
interstitial cystitis, chronic prostatitis
vulvodynia, vulvar vestibulitis
restless legs syndrome (RLS)
joint hypermobility
Ehlers–Danlos syndrome
allergies and asthma
chronic rhinitis/sinusitis
multiple chemical sensitivity (MCS)
vestibular disorders
Sicca syndrome
esophageal dysmotility
Raynaud’s phenomenon
Lyme disease
silicone breast implant syndrome
carpal tunnel syndrome
myofascial pain syndrome (MPS)
endometriosis
orthostatic/neurally mediated hypotension
gluten intolerance
hypoglycemia, insulin resistance and metabolic syndrome
sciatica
bruxism
post–traumatic stress disorder (PTSD)

Common etiology
Several theories have sprung up to explain why CFS/ME, fibromyalgia and some other illnesses, especially MCS, IBS, TMD and migraine, so commonly occur in the same population. Dr. Muhammad B.
Yunus proposes a concept called CSS, for central sensitivity syndromes.34 Besides CFS/ME and FM, he includes IBS, migraine, tension
headaches, primary dysmenorrhea, RLS, TMD and myofascial pain. He
suggests they are all caused by central sensitization and other neuroendocrine dysfunction.
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Jay Goldstein has written several books based on his theories about
the nature of CFS/ME, fibromyalgia and other illnesses which he calls
neurosomatic. He believes they are disorders of dysfunctional information processing in the brain, which can be triggered e.g. by an infectious
agent or genetic vulnerability.35 All other symptoms are secondary to
this problem. He also classifies conditions such as asthma, mitral valve
prolapse, psoriasis, endometriosis and nearly all psychiatric diseases
under the neurosomatic spectrum.
Claudia S. Miller has put forth a concept of TILT, for toxicant–
induced loss of tolerance.36 The concept is similar to multiple chemical
sensitivity, proposing that certain chemical pollutants may cause a
wide–spectrum sensitivity to chemicals that were previously tolerated.
Under this umbrella she includes CFS/ME, FM, MCS, migraine, depression, asthma, GWS and ADD.
Excessive amounts of nitric oxide and specifically its oxidative
metabolic product peroxynitrite are the culprits in professor Martin
Pall’s theory, known as the “NO/ONOO” theory. He has published
about a dozen papers on this subject, as well as a book. He posits peroxynitrite as the cause of the symptoms of e.g. CFS/ME, fibromyalgia,
MCS, GWS, PTSD, IBS, orthostatic intolerance, and tinnitus.37,38,39
Most treatments he recommends are antioxidants, but the NMDA receptors also play a crucial part (see CHAPTER 9 for NMDA antagonists).

Treatment
There are so many theories about the origins of these illnesses that
trying to solve the puzzle seems hopeless. The fact that many of these
theories can be correct at the same time, even in the same patient, just
adds to the confusion. It is worth remembering that we can treat an illness without knowing what causes it. Even though the cause of CFS/ME
and fibromyalgia is not known, thousands of studies have increased our
understanding of them. Sometimes trial and error has led to discoveries
of effective therapies.
One problem of pharmaceutical treatment is side effects. The fear
of side effects can be an even worse problem. Almost all medications
have potential to cause adverse reactions, but that does not mean that
everyone gets them. Even people who are very sensitive to medications
may not get any side effects or only mild ones, especially when the drug
is introduced in a low dose. Many side effects are transient and often
only last a few days. If they do not, the medication can be discontinued.
Sometimes the side effects are worth the symptom relief. Other
side effects may even be beneficial for some people, such as weight
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loss/gain, elevated blood pressure, delayed ejaculation, or sedation in a
drug that is only taken once a day. It is, still, possible to take several
medications in the long term without any harmful effects, but it often
takes patience to find the right combination of drugs. There are risks
with drug treatment, but not treating can also be risky. Good communication between the doctor and the patient is essential. With patience and
persistence good results can nearly always be achieved.
Treatment of children
Both CFS/ME and fibromyalgia can unfortunately also affect children. They are thought to have a much better prognosis than adults, but
this should not be taken to mean that they do not need treatment, especially since some of them can be severely ill and not all will spontaneously recover.
Most treatments are appropriate for children, with a few exceptions.
Sex steroids should obviously not be used. The author would also advise
caution with the use of psychiatric drugs, though sometimes their use
may be necessary. The worst problem is probably that even adults may
be so sensitive to medication that they need to cut smallest tablet sizes
to pieces. Children obviously need lower dosages than adults, so liquid
formulations or compounded tablets may be necessary to achieve small
enough doses.
With small children the symptoms are difficult to assess, because
they may not yet know how to express how they feel, especially with
such abstract and complex symptoms as cognitive dysfunction. This
makes it difficult to get a diagnosis and to figure out which particular
symptoms causing the most problems. Particular care should be taken
with potential side effects of medication, as they can sometimes be difficult to express even for an adult. The parents and the doctors should
take any complaints seriously.
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CHAPTER 1.
Sleep aids, tranquilizers and
muscle relaxants
CFS/ME and fibromyalgia are frequently associated with major
sleep disturbances. This is even a part of the Canadian diagnostic
criteria for CFS/ME.1 Most likely the disordered sleep is not the cause
of the fatigue or other symptoms, but it can often worsen them and
lower quality of life. Even modest sleep deprivation increases the secretion of inflammatory cytokines such as IL–6, which can contribute to
pain, fatigue, malaise and flu–like symptoms.2 IL–6 in particular causes
muscular hyperalgesia (heightened sensitivity to pain).
The sleep problems can include low quality of sleep, sleep apnea,
insomnia, hypersomnia and hypnagogic states. Other related problems
such as nocturia and involuntary movements are also common. According to Dr. Robert Bennett restless legs syndrome is the most common
sleep disorder in fibromyalgia and up to one fifth of the patients suffer
from sleep apnea.3
Patients often experience frequent awakenings during the night and
cannot easily fall asleep again. Thus quick–acting medications may not
always be of much help. The quality of sleep may suffer because of frequent need to urinate. In such cases medication for nocturia should be
considered.

The “Z drugs”
The “Z drugs” are known as such because they all begin with the
letter “Z,” though it could be associated with their mode of action as
well. The drugs in this group are pharmacologically similar, resembling
the benzodiazepines, but with a somewhat smaller risk for tolerance and
dependence. With prolonged use tolerance can still develop.
The most important differences inside of this group lie within the
half–lives, which determine the duration of action of the drug, though
there are also slight differences in the receptor profiles. Jay Goldstein
reports that his CFS/ME and fibromyalgia patients consider zopiclone to
be the best of them and zolpidem also very good, but they have found
zaleplon poor.4 Typical side effects for this group of drugs are drowsiness, dizziness and dry mouth.
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zolpidem (Ambien, Stilnoct, Stilnox, Zoldem, Ivadal)
As the half–life of zolpidem is only 2–3 hours, some patients may
wake up at night and cannot fall asleep again. Compared to the other Z
drugs zolpidem appears to be slightly more effective, better tolerated
and less likely to lead to rebound insomnia on discontinuation.5 Jay
Goldstein notes that zolpidem works as an effective analgesic for some
patients and is sometimes activating.6
A small double–blind study concluded that zolpidem improved
sleep and daytime energy levels in patients with fibromyalgia, but other
symptoms such as pain, tender points and morning fatigue did not get
better.7 Patients in the placebo group actually reported more adverse effects than those getting zolpidem. In a large survey of fibromyalgia patients zolpidem was ranked as one of the most effective mediations.8 Zolpidem may also help nocturia9 and restless legs.10
Paradoxically, in some cases zolpidem is able to arouse people
diagnosed as being in a permanent vegetative state (a deep comatose
state thought to have almost zero hope of awakening).11 This may seem
to bear no relevance to CFS/ME and fibromyalgia, but later the drug has
been shown to help many other neurological conditions as well, such as
Bell’s palsy and Parkinson’s disease.12 It can be hypothesized that zolpidem might be worth a try in severe CFS/ME. Other similar sedative
drugs do not appear be effective in this use.
Carbamazepine, phenytoin, azole antifungals, many different antibiotics, nefazodone and verapamil may either decrease or increase the
blood levels of zolpidem.
Zolpidem is available in the United States, the United Kingdom,
Australia and many other countries, but not in Canada. It is very inexpensive. A quick acting oral spray formulation is waiting for FDA approval.
zaleplon (Sonata, Starnoc, Zalep, Zaplon, Zerene)
Zaleplon has a very short duration of action: its half–life is only an
hour. Thus it is only useful for problems with falling asleep, but not for
other sleep disorders. Contrary to Goldstein’s opinion, Dr. Michael E.
Rosenbaum considers zaleplon to be a particularly good medication for
treating the sleeping problems associated with CFS/ME.13
Side effects such as morning grogginess are uncommon, because of
the short half–life of the drug, but stomach pain is possible. Cimetidine
causes a major increase in the blood levels of zaleplon.
Zaleplon is available in the United States, the United Kingdom,
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Canada and some other countries, but not in Australia. It is somewhat
more expensive than zolpidem.
zopiclone (Imovane, Zimovane, Zileze, Zopiclone)
eszopiclone (Lunesta)
Zopiclone has a longer half–life than zaleplon and zolpidem, about
six hours. Eszopiclone is its active S–enantiomer. Smaller doses can be
used for sleep initiation and larger amounts for sleep maintenance. Two
double–blinded studies have tried zopiclone in fibromyalgia. The first
one demonstrated significant improvement in sleep and tiredness, but no
relief from other symptoms.14 Another study only found zopiclone
slightly more beneficial than placebo for sleep, though some subjective
improvement was reported in the treatment arm.15
Zopiclone often causes an unpleasant, metallic taste in the mouth. It
can interact with the same drugs as zolpidem, as well as NSAIDs and
pioglitazone. Zopiclone has been suspected to be a human carcinogen16,
but there is no clear data available supporting or refuting this claim.
Zopiclone is available in the United Kingdom, Canada, Australia
and some other countries. In the United States it is peculiarly classified
as a Schedule IV drug and not available, but eszopiclone is on the
market. Zopiclone is fairly inexpensive, but eszopiclone costs a bit
more, because it is still covered by patent protection.

Benzodiazepines
Benzodiazepines bind to the so–called benzodiazepine receptor in
the brain, which is actually a subunit of the GABAA receptor. This
receptor is further divided into subunits and different benzodiazepines
have somewhat different effects (sedative, hypnotic, anxiolytic, antiepileptic, muscle relaxant) depending on which subunits they bind to. They
are best known as anxiolytics and sleep aids, but some of them have use
as analgesics, too. They can also be helpful for dyspnea (breathlessness)
which often accompanies CFS/ME and FM.
Benzodiazepines have varying half–lives, which also dictate the clinical use of the drug—a benzodiazepine with a short half–life is good
for initiating sleep or for an acute anxiety attack, but those who tend to
wake up prematurely need a longer–acting drug. Benzodiazepines are
often combined with another drug such as trazodone, or rotated with
other drugs to avoid developing tolerance.
The most common side effect is sedation and benzodiazepines also
potentiate the effect of other sedative drugs, but in some people they can
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paradoxically cause irritability, even aggression. Benzodiazepines
should not be used in patients with sleep apnea. Because sleep apnea is
common in CFS/ME and fibromyalgia, a polysomnography (sleep
study) may be warranted.
Benzodiazepines can cause depression, dizziness, muscle weakness
and low blood pressure. Some also have the potential of causing retrograde amnesia. Blood changes and severe allergic reactions are very
rare. Benzodiazepines also act as immunomodulators. Interestingly diazepam appears to have a suppressive effect, while alprazolam acts as an
immunostimulant.17
Most doctors consider the addiction potential and development of
tolerance as the most important concern with the benzodiazepines. Responsible use of small doses usually does not lead to any problems, but
long–term treatment should not be abruptly discontinued. Not taking
benzodiazepines on a daily basis minimizes the risk of dependency.
diazepam (Valium, Stesolid, Diazepam, Apaurin,
Seduxen)
Diazepam has a long duration of action, but a rapid onset as well. It
is the strongest muscle relaxant of all benzodiazepines and is also used
for its anticonvulsive properties. Usually it is only taken occasionally to
maintain the good efficacy. Sarah Myhill has found diazepam in doses
of 2–5 mg helpful for hyperventilation, which she believes to disturb
sleep and cause nightmares in patients with CFS/ME.18 Diazepam may
alleviate bladder problems.
Many drugs such as oral contraceptives, azole antifungals, valproate, fluvoxamine, propranolol, metoprolol, macrolides and omeprazole
can further prolong the long half–life of diazepam. Carbamazepine and
smoking may speed up the metabolism of the drug.
Diazepam is available everywhere. It is very inexpensive.
alprazolam (Xanax, Alprox, Frontin, Helex, Tafil)
Alprazolam has a fairly short duration of action and is often used
for anxiety. It can be utilized as a sleep aid, if sleep initiation is the
problematic part. It appears not to impair sleep quality as other benzodiazepines do. Lucinda Bateman prescribes her CFS/ME patients a dose
of 0.5–1 mg for sleep.19
In a large Internet survey fibromyalgia patients rated alprazolam
among the most helpful medications.20 One study found the combination
of alprazolam and ibuprofen more effective for fibromyalgia than either
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drug alone.21 However, a second double–blinded study concluded that
this combination offered very little benefit.22
Alprazolam can relieve pain and aches, including headaches. It may
be helpful for tinnitus.23 Distinct from other benzodiazepines alprazolam
has antidepressant action, but because of the strong potential for dependency it is usually not used for purpose. Interestingly in animal studies
low doses of alprazolam seem to improve cognitive function and act as a
stimulant.24
Alprazolam is widely available. It is very inexpensive.
temazepam (Restoril, Normison, Euhypnos, Remestan,
Levanxol)
Temazepam is the most sedative of all benzodiazepines with a
medium duration of action. Many CFS/ME and fibromyalgia specialists
such as Lucinda Bateman, Sarah Myhill and Richard Podell use it as a
sleep aid. It has also been used to relieve restless legs. It should not be
used continuously for more than a few weeks. Occasional use is fine for
longer periods.
Temazepam is available in the United States, the United Kingdom,
Canada, Australia and some other countries. It is very inexpensive.
clonazepam (Klonopin, Rivotril, Paxam, Clonapam,
Antelepsin)
Clonazepam is a stronger anticonvulsant and muscle relaxant than
most other benzodiazepines. It is probably the most commonly used
benzodiazepine in CFS/ME and fibromyalgia. Usually a small dose of
0.5 mg is prescribed. Paul Cheney, one of the most prominent CFS/ME
specialists, swears by clonazepam. According to him very small doses
during the daytime can improve energy levels.25 He believes this to
because of the inhibitory effect GABA has on the NMDA receptors,
reducing excessive nitric oxide production.
Clonazepam is also recommended by Charles Lapp, another
CFS/ME expert.26 He believes the best sleep aid is a combination of clonazepam to induce sleep and trazodone to maintain sleep. In a fibromyalgia newsletter published in 1999 nine experts listed the treatments
they considered the most helpful and clonazepam made it to six lists.27
This opinion is also shared by the fibromyalgia patients, who ranked
clonazepam among the most effective medications in a large survey.28
Because of its muscle relaxant properties clonazepam is often used
to treat pain similar to diazepam. Some patients with CFS/ME note
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improvement in both cognitive symptoms and flu–like pains and
aches.29 Clonazepam proved helpful for dysautonomia of CFS/ME in a
small study.30 It often works for restless legs31 and sometimes for skin
tenderness and headaches.32 Dr. David Bell believes clonazepam is
effective for those who feel “tired and wired,” but not for the sleepy–
fatigued type.33
Carbamazepine, phenytoin and St. John’s wort can decrease and
azole antifungals, macrolides, diclofenac, nefazodone and verapamil
increase the blood levels of clonazepam.
Clonazepam is available in the United States, the United Kingdom,
Canada, Australia and many other countries. It is very inexpensive.
lorazepam (Ativan, Merlit, Lorans, Temesta, Lorapam)
Lorazepam has a medium duration of action. It is sometimes used
for anxiety attacks in CFS/ME and fibromyalgia. Jay Goldstein considers lorazepam nasal spray to be the best treatment for panic attacks
(this formulation is not commercially available and has to be prepared
by a compounding pharmacy).34 Additionally lorazepam has some antiemetic action. Valproate may elevate the plasma levels of the drug.
Lorazepam is widely available. It is very inexpensive.
triazolam (Halcion, Trycam)
Triazolam has a very short duration of action. In the treatment of
CFS/ME and fibromyalgia it is mostly used to induce sleep if there are
no nocturnal awakenings, or in combination with other medications. It
can, however, cause withdrawal symptoms after just one dose and as a
result may provoke early–morning insomnia.
Triazolam may be more likely to cause amnesia, confusion and
some other neuropsychiatric symptoms than other benzodiazepines. It
can also cause visual disturbances. Concomitant use with the azole antifungals is not recommended.
Triazolam is available in the United States, Canada, Australia and
some other countries, but not in the United Kingdom. It is very inexpensive.
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Other sleep aids
See also:
anticonvulsants (CHAPTER 3), trazodone, mirtazapine,
mianserin, olanzapine, risperidone, quetiapine (CHAPTER 5),
dextromethorphan, cholinesterase inhibitors, hydroxyzine,
diphenhydramine, doxylamine, cannabinoids, parenteral
magnesium, ranitidine/cimetidine, granisetron/tropisetron/
ondansetron (CHAPTER 9), acamprosate (CHAPTER 10)
melatonin (Transzone, Circadin)
Melatonin is a hormone produced by the pineal gland with major
effects on our circadian rhythm. It is a well–known sleep aid and used in
the treatment of jet leg, but also much more than that. Though it can
have side effects, it is one of the few medications that are actually good
for you (in most cases). Some may find that melatonin puts them to
sleep, but keeps them up at night. Different doses, slow–release preparations or the over–the–counter supplement inositol may help.
According to Dr. Andrew J. Wright over 60% of his patients with
CFS/ME produce undetectable levels of melatonin.35 He prescribes a
low dose of 0.5 mg, though most CFS/ME doctors use more, 3–9 mg. 3
mg is the standard dose, but the requirements appear to be highly individual—for some people 3 mg is too much and produces sedation the next
day, yet others need more than that to even feel drowsy. Low doses of
melatonin can sometimes be more effective than higher doses. Lucinda
Bateman recommends a “pulse” treatment.36
For some reason studies of patients with CFS/ME and fibromyalgia
have reported both high and low melatonin levels, but clinical efficacy
has nonetheless been good. In one study melatonin improved the quality
of life and functionality in CFS/ME.37 Another study found improvement in several parameters, including fatigue, using a 5 mg dose.38 A
pilot study of melatonin for fibromyalgia found that melatonin not only
significantly improved sleep but also pain and tender point count.39
Melatonin is a powerful antioxidant, anti–inflammatory and to
some extent an immunostimulant.40 It can be useful in the treatment of
immune system disorders, osteoporosis and even cancer.41 Melatonin
both scavenges peroxynitrite and reduces the production of nitric
oxide.42 It also has anticonvulsant action43 and increases the secretion of
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growth hormone.44 Not only is melatonin neuroprotective45,46, it also
protects the mitochondria.47 All of these properties can be beneficial in
CFS/ME and fibromyalgia.
Melatonin has analgesic effects that appear to be mediated by
increased secretion of beta endorphin.48 It can help prevent migraine and
other headaches49 and ameliorate the symptoms of IBS.50 In one study
melatonin helped 40% of patients with tinnitus, and when it was combined with the neuroleptic sulpiride, as many as 81% of the patients
reported improvement.51
Melatonin does not cause tolerance or dependency. Some people
may experience morning grogginess, which usually subsides with dose
decrease. Tachycardia, tiredness, depression, headaches and orthostatic
hypotension are possible but rare. Combining melatonin with an MAOI
can lead to excessive sedation. Caffeine and fluvoxamine can elevate
melatonin levels. There have been concerns that over–the–counter melatonin products may contain contaminants similar to those that caused the
eosinophilia myalgia syndrome.52
Melatonin is available in most countries. Usually it is a prescription
drug, but in the United States and Canada it is an over–the–counter
supplement. Available dosages vary from 0.1 mg to 5 mg a pill. In some
countries there are also over–the–counter products containing “homeopathic melatonin,” which contain insufficient quantities of the drug to be
effective. Melatonin is generally inexpensive.
ramelteon (Rozerem)
Ramelteon presents a novel mode of action compared to other
pharmaceutical sleep aids, by binding to the melatonin receptor. It has a
very short half–life. It is not known to have any benefits over melatonin
itself, except for being pharmaceutical grade, whereas over–the–counter
melatonin products may contain impurities. Melatonin, however, is markedly cheaper, and since it does not require a prescription it is often
easier to acquire.
Ramelteon does not bind to the MT3 subtype of the melatonin
receptor. The relevance of this selectivity is not known. MT3 receptors
are mostly present in the gut, so this suggests that ramelteon may lack
the benefits of melatonin in the treatment of IBS. Not all beneficial
effects of melatonin are mediated by its receptors either. In contrast to
melatonin, ramelteon has a few possible drug interactions, particularly
with the azole antifungals and fluvoxamine.
Ramelteon is currently only available in the United States, where it
is the only non–controlled medication approved for the treatment of in-
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somnia. It is likely to be more widely available in the near future.
sodium oxybate (Xyrem, Alcover)
Sodium oxybate (gamma–hydroxybutyrate) is an endogenous substance which has been used as an anesthetic. Unfortunately it has gained
a questionable reputation owing to its use as a recreational and “date
rape” drug. It is only lately that it has been approved for the treatment of
narcolepsy and specifically the cataplexy attacks caused by the condition.
Sodium oxybate is a highly effective sleep aid and helps many
people whose insomnia is not relieved by other agents. It is a powerful
muscle relaxant and may act as an antidepressant. It increases growth
hormone secretion.53 In studies with FM patients sodium oxybate has
not only improved quality of sleep but fatigue and pain as well.54,55,56,57
Trials of the drug in CFS/ME and several more for fibromyalgia were
running at the time of the writing.
Despite its bad reputation sodium oxybate is a safe, well–tolerated
and non–addictive drug when used according to the instructions. Most
people experience no morning “hangover” of any kind. Side effects can
include nausea, confusion, headache, tremor and dizziness. Sodium oxybate has no known metabolic interactions with other substances, but
taking it with any other sedatives (including alcohol and muscle relaxants) is dangerous.
Sodium oxybate is available in the United States, Canada, the
United Kingdom and some other European countries, but not Australia.
It is very expensive and thus most likely inaccessible to patients lacking
insurance or those whose insurance does not cover it.

Muscle relaxants
Muscle relaxants are often helpful in relieving muscle pain and
cramps, which are familiar to almost everyone with CFS/ME and fibromyalgia, but they can also help even if there is no muscle tension. They
can improve sleep quality and help in the prevention of migraines and
other headaches.
There are many different modes of action for muscle relaxants, so
even if one does not help a different agent could prove useful. Muscle
relaxants have not been studied much in patients with CFS/ME, but
many studies have been done on people with fibromyalgia. The availability of the different muscle relaxants varies widely between countries.
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See also:
clonazepam, diazepam, sodium oxybate (CHAPTER 1), flupirtine,
thiocolchicoside (CHAPTER 2), gabapentin, pregabalin
(CHAPTER 3), cannabinoids, parenteral magnesium (CHAPTER 9)
tizanidine (Zanaflex, Sirdalud)
Tizanidine is an antagonist of the imidazoline receptors and agonist
of the alpha2 adrenergic receptors. It can be used to relieve and prevent
muscle aches and cramps, muscle weakness and headaches. Tizanidine
is particularly useful in treating the spasticity caused by multiple sclerosis, but it also helps many patients with CFS/ME and fibromyalgia. It reduces the levels of substance P in patients with FM while improving
sleep, pain and functionality.58
A trial that compared low doses of tizanidine (1–2 mg, when normally 4 mg is used) to cyclobenzaprine in the treatment of fibromyalgia
found that both drugs helped pain, stiffness, tiredness, anxiety and depression.59 Tizanidine improved the functionality of the patients even
more than the more commonly used cyclobenzaprine. Another fibromyalgia study found tizanidine helpful for pain, sleep, fatigue and functionality.60 The number of tender points was also markedly reduced.
One study found tizanidine effective in the prevention of chronic
daily headaches.61 It can also help with restless legs and neuropathic
pain.62 Fibromyalgia specialist Richard Podell notes that tizanidine is
useful not only in fibromyalgia, but also for menopausal hot flashes.63
Tizanidine has shown excellent efficacy in the treatment of myofascial
pain.64 89% of the patients with MPS rated it as a good treatment.
In many patients tizanidine causes marked sedation and thus can
only be used at bedtime. On the other hand, some paradoxically experience insomnia. Dizziness, dry mouth, stomach upset, orthostatic hypotension and muscle weakness are common side effects. Some patients
who suffer from urinary frequency have reported that tizanidine has
worsened the problem for up to a week or two after just one dose.
Tizanidine should not be combined with alcohol and concomitant
use with blood pressure medications or fluvoxamine can cause a major
drop in blood pressure. Oral contraceptives can significantly elevate
blood levels of the drug. Some doctors recommend regular monitoring
of liver enzymes if tizanidine is used in the long term.
Tizanidine is available in the United States, the United Kingdom,
Canada and some other countries, but not in Australia. It is fairly
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expensive in continuous use.
orphenadrine (Norflex, Disipal, Biorphen, Relaflex)
Orphenadrine is chemically similar to the antihistamine diphenhydramine. It has many different modes of action and all of them can be
useful in the treatment of CFS/ME and especially fibromyalgia. It is
classified as a muscle relaxant, but also possesses antihistamine–like, local anesthetic and anticholinergic effects. It is a competitive antagonist
of the NMDA receptor.
Orphenadrine can alleviate muscle pain, stiffness and cramps,
headaches (including migraines), neuropathic pain, dizziness and restless legs. Quality of sleep is often improved. Interestingly an old French
study found orphenadrine useful for depression with a very quick onset
of action, but no one has attempted to replicate the findings.65 Considering the modes of action of the drug, antidepressive effects seem plausible nonetheless.
Orphenadrine is usually well tolerated, but because of the anticholinergic properties, larger doses can cause problems, such as dry mouth,
vision impairment, nausea or confusion.
Orphenadrine is available in the United States, the United Kingdom, Canada, Australia and some other countries. It is often sold in
combination products. The price is markedly lower than that of tizanidine.
baclofen (Lioresal, Liotec, Baclofen, Clofen)
Baclofen is an agonist of the GABAB receptor. It is used to treat
spasticity in e.g. multiple sclerosis. Baclofen may also help to relieve
aches, cramps and related symptoms of CFS/ME and fibromyalgia, including muscle weakness. Like sodium oxybate/GHB, baclofen increases
the secretion of growth hormone66 and this response in CFS/ME does
not differ from that in the healthy persons.67 Baclofen can also help
bladder problems68, GERD (acid reflux)69 and trigeminal neuralgia.70
Dr. Jay Goldstein believes that baclofen is one of the most effective
treatments for CFS/ME (especially for pain, including headache) and he
uses a dose of 10–20 mg three times a day.71 He has found it helpful for
anxiety and sometimes for fatigue too. If baclofen produces adverse
effects, he suggests trying estrogen, oxytocin, mexiletine or reboxetine,
which have somewhat opposite effects.72 Dr. David Bell has found that
baclofen does not work very often, but when it does, the results can be
dramatic.73
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Baclofen can lower blood pressure, which may be problematic for
many patients with CFS/ME. Drowsiness, dizziness and nausea are
common side effects. Some people may experience a worsening in
muscle weakness, especially if they also use tricyclic antidepressants.
The treatment should not be discontinued abruptly, as that may lead to
seizures or other withdrawal symptoms.
Baclofen is available in the United States, the United Kingdom,
Canada, Australia and many other countries. It is inexpensive.
carisoprodol (Soma, Carisoma, Somadril)
Carisoprodol is a central muscle relaxant frequently used to treat
CFS/ME and fibromyalgia, especially to improve sleep. It can also alleviate muscle tension, aches and headache. Its analgesic action is apparently separate from the muscle relaxation.74 Many patients with fibromyalgia report it helps tender points. A double–blind study of Somadril
Comp (which contains acetaminophen/paracetamol and caffeine) for
fibromyalgia found improvement in pain, sleep quality and malaise.75
Carisoprodol may cause dependency and as a result many doctors
do not like prescribing it. Sedation is the most common side effect.
Fluconazole, fluvoxamine and omeprazole may elevate blood levels of
the drug.
Carisoprodol is available in the United States, Canada and some
other countries, but not in the United Kingdom or Australia. Several
combination products are available. In some countries it is only sold in
combination with acetaminophen (paracetamol) and caffeine, which
makes it impractical to use as a sleep aid. It has been recently withdrawn
from sale in several EU countries because of concerns over abuse. In
some U.S. states it is a Schedule IV controlled medication. Carisoprodol
is inexpensive.
cyclobenzaprine (Flexeril, Flexitec, Flexiban)
Cyclobenzaprine is chemically similar to amitriptyline and has
similar anticholinergic and sedative effects. It is also an antagonist of
some of the 5–HT2 serotonin receptors producing muscle relaxation. Its
half–life is about 18 hours, much longer than that of any other muscle
relaxant. Cyclobenzaprine is a common treatment for fibromyalgia, but
seldom used in patients with CFS/ME alone. Because of its mode of
action it can be effective for bladder problems.
A meta–analysis looking at five placebo–controlled trials found
that those taking cyclobenzaprine for fibromyalgia were three times as
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likely to report improvement as those treated with placebo.76 Sleep improved the most, pain also to some extent, but fatigue and tender points
were unchanged in most studies. Nonetheless, in one fibromyalgia study
only 12% of the patients taking cyclobenzaprine were improved after
one month, and long–term benefit was not significantly different from
placebo.77
The most common side effects are drowsiness and dry mouth.
Other adverse effects typical to the tricyclics can also occur. One study
compared two different cyclobenzaprine regimes for fibromyalgia: 15
mg at night and 30 mg in three separate doses.78 The efficacy was equal,
but the larger dose caused side effects in 84% of the patients. The smaller dose was much better tolerated with only 27% experiencing adverse
effects. Similar to the tricyclics cyclobenzaprine is contraindicated when
taking e.g. MAOIs.
Cyclobenzaprine is available in the United States, Canada and
some other countries, but not in the United Kingdom or Australia. It is
inexpensive.
chlorzoxazone (Parafon Forte, Paraflex)
Chlorzoxazone is a central muscle relaxant used in the treatment of
painful musculoskeletal conditions, especially mild injuries such as
strains and sprains. In addition, chlorzoxazone inhibits inducible nitric
oxide synthase and thus reduces nitric oxide levels, which has been proposed to be beneficial in both CFS/ME and fibromyalgia.79 It is usually
taken three or four times a day.
Chlorzoxazone may in rare cases cause serious hepatocellular toxicity (liver damage), which may be life–threatening. It should not be
used by people with liver problems or elevated liver enzymes.
Monitoring of liver function in long–term use is probably warranted.
The most common side effects include malaise, stomach upset, nausea,
drowsiness, dizziness and weakness.
Chlorzoxazone is available in the United States, Canada and a few
other countries, but not in the United Kingdom or Australia. The Parafon Forte preparation also contains acetaminophen (paracetamol). In
Canada this product does not require a prescription. Chlorzoxazone is
inexpensive.
metaxalone (Skelaxin)
Metaxalone acts somewhat similarly to chlorzoxazone, but without
the inhibitory effect on nitric oxide production. It is most commonly
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used for back problems. It is normally taken three or four times a day.
The most common side effects are nausea, stomach upset, drowsiness,
dizziness, headache and irritability. Metaxalone can in rare cases cause
liver problems, though this appears to be less common than with chlorzoxazone.
Metaxalone is only available in the United States. There is only one
tablet size, 800 mg, which may be too much for many people with
CFS/ME and fibromyalgia. It is much more expensive than chlorzoxazone.
methocarbamol (Robaxin)
Methocarbamol is a central muscle relaxant mainly used to treat
spasms. Structurally it is closely related to guaifenesin, which is also
one of its metabolites. Methocarbamol has some analgesic and anxiolytic action. It is sometimes used to treat fibromyalgia. It has a very short
half–life of only a little over an hour and is usually taken four times a
day.
Methocarbamol can cause lethargy, sedation, muscle weakness and
ataxia (impaired coordination). Allergic reactions are possible. Some
patients report increased urinary frequency; others note that
methocarbamol is the only muscle relaxant that does not make them
sleepy.
Methocarbamol is available in the United States, the United
Kingdom, Canada and a few other countries, but not in Australia. It is
often combined with painkillers in products such as Robaxisal, which
contains methocarbamol and aspirin, and Robaxet, with methocarbamol
and acetaminophen. It is fairly inexpensive.
See also:
guaifenesin (CHAPTER 10)
dantrolene (Dantrium, Dantrolen, Dantamacrin)
Dantrolene is the only muscle relaxant that acts directly on the skeletal muscle, not centrally (via the brain). It works by binding to the
ryanodine receptor and reducing intracellular calcium concentration.
Dantrolene is used to treat some medical emergencies such as malignant
hyperthermia, neuroleptic malignant syndrome and serotonin syndrome,
occasionally for muscle spasticity. It is not commonly used in CFS/ME
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or fibromyalgia.
Besides being a muscle relaxant, dantrolene has some interesting
properties. It inhibits the production of nitric oxide, which has been
implicated as a possible cause of the symptoms of CFS/ME and fibromyalgia, and the inflammatory cytokine TNF alpha, while increasing
the production of the anti–inflammatory cytokine IL–10.80 It is also an
antagonist of the glycineB site of the NMDA receptor.81 These properties
could reduce e.g. fatigue, flu–like symptoms, pain and cognitive problems.
Liver enzymes should be monitored regularly, because dantrolene
can rarely cause liver damage. Possible side effects include drowsiness,
dizziness, muscle weakness, rash, nausea and stomach upset. Dantrolene
should not be combined with calcium channel blockers. Carbamazepine
and phenytoin can decrease the blood levels of the drug and azole antifungals, macrolides, doxycycline, diclofenac, doxycycline and nefazodone increase them. Estrogen may increase the risk of hepatotoxicity.
Dantrolene is available in the United States, the United Kingdom,
Canada, Australia and many other countries. It is somewhat expensive.
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CHAPTER 2.
Painkillers
Non–specific anti–inflammatory drugs
(NSAIDs)
NSAIDs are generally not that effective for the pain caused by
CFS/ME and fibromyalgia, but often they provide enough relief to be
worthwhile. Some patients have noted NSAIDs to help with chronic
fever, but they are not always helpful. Sometimes one NSAID may be
next to useless, but another one proves effective. Trying several different ones is a good idea. Often when NSAIDs alone are not enough to
provide pain relief, they are used in combination with other analgesics.
For many people NSAIDs are sufficient to treat migraine attacks
and provide a cheaper alternative to migraine drugs. Using them too
often for this purpose, however, may lead to medication rebound headache, as with other headache medications. NSAIDs can be useful for
costochondritis, which is common in fibromyalgia. For osteoarthritis
acetaminophen (paracetamol) is usually the drug of choice.
NSAIDs can also be used to treat orthostatic hypotension because
they raise blood pressure. They may also have general immunomodulatory action by on suppressing cytokine production. Aspirin has been
found to be the most effective in reducing TNF alpha induced NF–
kappa B activation, followed by ibuprofen and sulindac.1 In animal tests
NSAIDs have demonstrated ability to repair increased blood–brain barrier permeability.2
In chronic use NSAIDs unfortunately pose significant risks. The
risk of peptic ulcers is well known, but many are not aware that it is possible to develop an ulcer without any warning signs or symptoms.
Several other drugs such as corticosteroids and even SSRIs3 further increase this risk. Some people cannot tolerate even occasional doses of
NSAIDs, as they experience severe stomach upset. In chronic use stomach–protecting medications should be considered.
“Traditional” NSAIDs inhibit both COX–1 and COX–2. The
COX–2 inhibitors (coxibs) are mostly selective for COX–2. Only inhibition of COX–2 relieves pain, but COX–1 inhibition is associated with
the gastrointestinal risk. Meloxicam and etodolac are sometimes considered COX–2 inhibitors because of their selectivity. Several of the co-
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xibs have been withdrawn from market for safety reasons, including
rofecoxib, valdecoxib and lumiracoxib, but there is no evidence that all
coxibs are problematic.
Renal problems are another significant but less well–known risk of
chronic NSAID use. Edema and weight gain could indicate the development of renal or cardiac problems. People with asthma are at risk for a
severe allergic reaction to NSAIDs. Many people find large doses of
NSAIDs sedative, but they can also disturb stage 4 sleep, perhaps
because they decrease plasma melatonin.4 Of course, untreated pain can
also cause sleep disturbances. Rarely NSAIDs may cause photosensitivity.
NSAIDs can be used topically with negligible systemic side effects.
Usually they are formulated into a gel or cream, but there are also sprays
and mousses. The absorption varies greatly, so one could try several different products. Ketoprofen was shown to have the best penetration in
one study whereas piroxicam hardly demonstrated any.5 Microemulsions appear to have the best penetration and gels the second best, with
creams performing the worst.6
See also:
flavocoxid (CHAPTER 10)
aspirin (Aspirin, Bayer Aspirin, Aspro, Aspirina,
Disprin)
Aspirin (acetylsalicylic acid) is one of the oldest medications still
in use. It is quite prone to causing gastric upset. Besides fever and pain
relief, it is also used for its antiplatelet (“blood thinning”) effects in the
prevention of stroke. This effect may also be useful in CFS/ME, but on
the other hand it increases bleeding in case an ulcer develops. Aspirin
has some antioxidant activity.7 It inhibits the growth of Chlamydia
pneumoniae, a pathogen which has been connected to CFS/ME.8
Aspirin should not be combined with other blood–thinning medications or herbs without doctor’s supervision. It can also interact with phenytoin, valproic acid, probenecid, acetazolamide, corticosteroids, spironolactone and vitamin C.
Aspirin is available everywhere and is very inexpensive. It is sold
as tablets, caplets, gelcaps and in some countries also as chewing gum
and oral dissolving powder. A controlled release formulation is
available in some markets.
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ibuprofen (Advil, Motril, Brufen, Nurofen, Ibutop)
Ibuprofen is a popular NSAID almost everyone has used. Not many
know, however, that it also has some anti–inflammatory action mediated
by PPARgamma. 9 The short–term use of ibuprofen in fibromyalgia was
evaluated in a double–blind study in the 1980s, but no significant therapeutic effect was found compared to placebo.10
In another FM study the combination of ibuprofen and the muscle
relaxant cyclobenzaprine was compared to cyclobenzaprine alone. There
were no other differences, but morning stiffness was more effectively
alleviated by the combination.11 Ibuprofen may increase the blood levels
of fluoxetine, sertraline, phenytoin, pioglitazone and rosiglitazone.
Ibuprofen is available everywhere. It is sold as capsules, tablets,
gelcaps, liquid formulations and in some markets also topical formulations. Depending on the country, 200 mg or 400 mg is usually the largest
dose which is available without prescription. It is inexpensive and much
more so on prescription, because only small packets are usually available over–the–counter.
See also:
pioglitazone/rosiglitazone (CHAPTER 10)
naproxen (Aleve, Anaprox, Naprosyn, Proxen, Apranax)
Naproxen is one of the most commonly used NSAIDs. It is used to
treat many different kinds of inflammatory conditions and dysmenorrhea, as well as in migraine treatment and prophylaxis. Its benefits
include a longer duration of action than ibuprofen, which makes it more
useful for chronic pain.
There is disagreement about the cardiovascular risk caused by naproxen, but the FDA recommends caution.12 In either case naproxen causes a fairly large increase in blood pressure compared to other NSAIDs,
which makes it useful for treating orthostatic hypotension.13
Naproxen is widely available. Available forms include tablets,
capsules, caplets, modified release formulations and oral suspension. In
United States, Australia and some other countries it is available over the
counter, but in Canada and the United Kingdom it is a prescription drug.
Naproxen is inexpensive, but again cheaper on prescription.
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indometacin (Indocin, Indocid, Elmetacin, Indocollyre,
Indogesic)
Indometacin is highly selective for COX–1. It is much more prone
to causing gastrointestinal upset and ulcers than most other NSAIDs. It
is usually only used for severe pain or acute fever. It has PPARgamma–
mediated anti–inflammatory action similar to ibuprofen.14 It is the
NSAID of choice for orthostatic hypotension.
Indometacin causes a headache in up to 10–20% of treated patients.
The headache may be associated with dizziness and other symptoms.
Confusion and muscle weakness are also possible. Indometacin is not
recommended for people with epilepsy. This is not an absolute contraindication, but as there are many other NSAIDs, those who have epilepsy
should probably choose a different drug. Indometacin can also increase
the blood levels of e.g. fluoxetine, sertraline, phenytoin, pioglitazone
and rosiglitazone.
Indometacin is widely available in a variety of formulations, such
as tablets, capsules, suppositories, modified release capsules, syrup, gel
and patches. It is inexpensive.
piroxicam (Feldene, Candyl, Piroxicam, Felden,
Artrilase)
Piroxicam only needs to be taken once a day, which makes it suitable for chronic use. On the other hand it is fairly selective for COX–1
and thus associated with a significant risk of stomach ulcer and hemorrhage. It is another good drug for elevating blood pressure.
Dizziness is the most common side effect. Piroxicam may rarely
cause photosensitivity and different kinds of skin eruptions. It has interactions with the same drugs as indometacin.
Piroxicam is widely available, usually as capsules and a topical gel.
In some countries the gel is available without prescription. It is very
inexpensive.
meloxicam (Mobic, Movalis)
Once a day dosing is sufficient for meloxicam as well. Despite the
similar name it differs from piroxicam by being more selective for
COX–2 than COX–1 and thus relatively stomach friendly as far as
NSAIDs go. Almost all of those with NSAID hypersensitivity can tolerate meloxicam, but this should be tested for before initiating use.15 Still
meloxicam seems much more prone to causing side effects than most
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other NSAIDs.16 Meloxicam has no specific drug interactions.
Meloxicam is available in the United States, the United Kingdom,
Canada and some other countries, but not in Australia. It is inexpensive.
etodolac (Lodine, Elderin)
Etodolac is selective for COX–2 and poses a low risk of peptic
ulcer compared to other traditional NSAIDs. In general it is well tolerated with a low risk of the adverse effects associated with the NSAIDs.17
It is normally dosed twice a day, but sometimes one dose is enough.
Etodolac is available in the United States, the United Kingdom,
Canada and a few other countries, but not in Australia. A modified–
release formulation is available. It is inexpensive.
nabumetone (Relafen, Relifex, Nabugesic, Naburen)
Nabumetone differs from other NSAIDs in that it is absorbed in the
gut instead of the stomach, which lowers the risk of peptic ulcer. As a
significant part of the bleeding risk is mediated systemically and not
locally, it is not completely eliminated, but nabumetone is also fairly
selective for COX–2. It is usually taken once, sometimes twice a day.
Nabumetone is available in the United States, the United Kingdom,
Canada and a few other countries, but not in Australia. It is inexpensive.
diclofenac (Voltaren, Cataflam, Almiral, Diclac,
Diclogesic)
Diclofenac is well tolerated and because of its selectivity for COX–
2 it has a lower risk for gastrointestinal complications than most other
NSAIDs. It is usually taken 2–3 times a day. It is believed to have anti–
inflammatory modes of action that other NSAIDs do not have.
Diclofenac has been shown to increase plasma levels of beta endorphin.18 This may be helpful for both pain and other symptoms. One
study found diclofenac effective against E. coli bacteria and suggested it
as a treatment for urinary tract infections.19 Headache, dizziness and
itchiness are fairly common side effects. The risk of liver toxicity may
be higher with diclofenac compared to other NSAIDs.
Diclofenac is available virtually everywhere. Many different preparations exist, including immediate release and modified release tablets,
gels, creams, suppositories, sprays and patches. Oral forms are inexpensive. Diclofenac is available over–the–counter in Germany, Australia
and New Zealand, but is usually prescription–only. Topical creams and
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gels are often available over the counter. In Arthrotec diclofenac is combined with misoprostol (see CHAPTER 10). In some European countries a
combination of diclofenac and codeine is sold as Combaren.
flurbiprofen (Ansaid, Froben, Flugalin)
Flurbiprofen is a propionic acid derivative similar to ibuprofen and
naproxen, but it possesses some interesting and unique properties as an
NSAID. Its right stereoisomer R–flurbiprofen which is almost devoid of
COX inhibiting activity has antitumor effects and may be a potential
treatment for Alzheimer’s disease20. R–flurbiprofen also has some analgesic activity, despite not being anti–inflammatory.21 Thus flurbiprofen
may have advantages compared to other NSAIDs.
Flurbiprofen may increase the blood levels of e.g. fluoxetine, sertraline, phenytoin, pioglitazone and rosiglitazone. It is also extremely
selective for COX–1, creating a major risk for gastrointestinal side effects.
Flurbiprofen is available in the United States, the United Kingdom,
Canada and some other countries, but oral formulations are not sold in
Australia. Both immediate release and slow release formulations are
available. In some markets it is also available as poultices. Flurbiprofen
is inexpensive.
celecoxib (Celebrex, Celebra)
Celecoxib is a popular pain reliever which is usually taken twice a
day. Some patients have reported that celecoxib also alleviates their
brainfog and fatigue. This may be explained by the finding that celecoxib is also a carbonic anhydrase inhibitor like acetazolamide.22 Significantly slower metabolism of the drug has been noted in black people,
who may require smaller doses than patients of other ethnicities.
Celecoxib is contraindicated in people who have had an allergic
reaction to the sulfa drugs. Celecoxib can elevate the blood levels of e.g.
dextromethorphan, many antidepressants and neuroleptics. When using
fluconazole the celecoxib dose usually needs to be reduced by half.
Celecoxib is available in the United States, the United Kingdom,
Canada, Australia and many other countries. It is more expensive than
the NSAIDs.
etoricoxib (Arcoxia, Tauxib)
Etoricoxib is more selective for COX–2 than celecoxib. It has a
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very long half–life and one dosing a day is sufficient. It does not interfere with the metabolism of other drugs. Unlike celecoxib, etoricoxib is
not a sulfa drug.
Etoricoxib is available in the United Kingdom and some other, primarily Asian and European countries, but not in the United States,
Canada or Australia. It is somewhat more expensive than celecoxib.

Narcotic painkillers
Many people with CFS/ME and virtually everyone with fibromyalgia suffer from constant pain. For some of them the pain can be at a
constant 10/10 level. Some do benefit from NSAIDs, acetaminophen
(paracetamol) and other medications with analgesic properties, but for
many these drugs do not provide enough relief. Opioids are also a safer
alternative to NSAIDs in chronic use, as they do not cause ulcers, renal
problems or increased cardiovascular mortality. Opioids can also help
restless legs syndrome.
There are many different kinds of opioids with different receptor
profiles and different half–lives. Some also have other modes of action
not mediated through the opioid receptors. As with NSAIDs, some opioids work better for some patients, producing better analgesia and/or
fewer side effects. Often two different opioid formulations are combined: a long–lasting product for maintenance and a short–lasting one for
breakthrough pain. Sometimes different opioid painkillers are rotated, as
that may afford the use of lower doses.
There are many unjustified prejudices associated with opioid treatment. There is no reason to categorically avoid them, as they are safe
and effective. The risk of addiction when using opioids in the treatment
of chronic pain has been shown to be extremely low, especially when
therapy is based on long–acting drugs.23 Appropriate treatment of pain
significantly improves quality of life and often reduces other symptoms
(such as fatigue, depression and sleep disturbances) as well.
Side effects are more likely to pose problems than addiction or tolerance. Opioids can cause neuropsychiatric symptoms, itching, constipation and nausea. Often the nausea gets better after the first days of use,
but on the other hand some people only begin to experience nausea after
opioids have been used for a long time. Opioids have traditionally been
associated with fatigue, but for some people they are activating. According to Dr. Jay Goldstein this happens particularly often in people with
fibromyalgia.24
Constipation can be a serious problem, especially if the patient is
bedbound (and often also dehydrated). Another medication or other stra-
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tegies may be needed to alleviate this symptom. On the other hand some
people with CFS/ME suffer from chronic diarrhea. Opioids can also
cause urinary retention, which can be either beneficial or problematic
depending on the patient.
Other central nervous system depressants increase the sedative
effects of opioids. In some cases combinations with benzodiazepines or
barbiturates have even led to death. Opioids should not be combined
with MAO inhibitors or beta blockers. Strong opioids should not be prescribed to patients with severe asthma or another serious pulmonary illness. Opioids also decrease bone density25,26 and cause hormonal deficiencies in long–term use.27 Unlike NSAIDs, however, they are extremely
unlikely to cause life–threatening side effects.
codeine (Tricodein, Codicaps)
Codeine is a pro–drug that undergoes a conversion into morphine
in the liver. It is used to treat chronic pain of mild to moderate severity
and may also be useful for IBS. The duration of action is nonetheless
short and the efficacy only increases to a certain point (60 mg), after
which increasing the dose confers no benefit (ceiling effect). According
to Dr. Mark Pellegrino many people with fibromyalgia are sensitive to
codeine and may also react to tramadol.28
Paroxetine, fluoxetine and some other drugs inhibit the conversion
of codeine to morphine and thus make the drug all but ineffective. Up to
10% of Caucasians cannot perform this metabolic step in the first place,
and are thus resistant to the effects of codeine.
Codeine is widely available in tablets and liquid formulations,
though in most countries it is only available in combination products
with other analgesics and sometimes caffeine. In the United Kingdom,
Canada and some other countries such preparations containing low
doses of codeine may be dispensed without prescription. In the United
States codeine is a Schedule II, III or IV drug depending on the formulation.
Codeine cough syrups are commonly sold over the counter in many
places (including the United States), but they should not be used for the
relief of chronic pain. Modified release preparations of codeine are
available in some countries, but not in the United States. Codeine is
inexpensive.
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oxycodone (OxyContin, Roxicodone, Proladone,
Oxynorm)
Oxycodone is used to treat moderate and severe chronic pain. Some
of its analgesic qualities appear to be mediated through the kappa opioid
receptor, as opposed to most other opioids which usually act only
through the mu opioid receptor.29 The modified release drug Oxycontin
is one of the drugs preferred by doctors to treat the pain caused by
CFS/ME and fibromyalgia. It only needs to be taken every 12 hours.
Some SSRIs and some other drugs may elevate the plasma levels of
oxycodone. The efficacy of oxycodone is poor in the same people who
cannot convert codeine to morphine.
Oxycodone is available in the United States, the United Kingdom,
Canada, Australia and some other countries. Tablets, capsules, oral solution, suppositories and different extended release forms are available
depending on the country. Some formulations also contain acetaminophen (paracetamol) or NSAIDs. In the United States oxycodone is a
Schedule II drug, but in most countries it is in the strictest schedule.
Oxycodone is fairly expensive.
hydrocodone (Vicodin, Lortab)
Hydrocodone is a drug used to treat moderate and severe pain as
well as cough. It is also available in combination with guaifenesin as a
cough syrup, which may be a good analgesic for those who benefit from
guaifenesin. It has a short half–life, which is why it is mostly used for
breakthrough pain.
Hydrocodone requires the same metabolic step as codeine and oxycodone and as a result does not work for everyone. Fluoxetine, paroxetine and some other medications lower the efficacy of hydrocodone.
Hydrocodone is available in the United States, Canada and a few
other countries, but not in the United Kingdom or Australia. In the
United States and most other countries it is only available in combination products (e.g. with an NSAID, acetaminophen/paracetamol or an
antihistamine). These products are Schedule III in the United States.
Hydrocodone is fairly expensive.
hydromorphone (Dilaudid, Palladone, Palladon, Opidol)
Hydromorphone is a one of the metabolites of hydrocodone. It is
used for moderate to severe pain. It is faster acting than morphine and
thus more suitable for breakthrough pain, but also lower on side effects,
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especially nausea and pruritus (itching).
Hydromorphone is available in the United States, the United Kingdom, Canada, Australia and a few other countries. In the United States it
is a Schedule II drug. It is available as tablets, modified–release capsules, liquid formulations (including an oral liquid, which is absorbed
from the mouth) and suppositories. The modified–release capsules are
not available in the United States. Large doses tend to become expensive.
morphine (Avinza, Kadian, Kapanol, Skenan,
Oramorph)
Morphine is the “prototype” of narcotic drugs. It is used for moderate to severe pain, severe chronic diarrhea and severe cough. Other narcotic painkillers have largely replaced it, because they have better tolerability or other beneficial properties. Morphine also has a fairly low
bioavailability when taken orally.
Morphine is available in the United States, the United Kingdom,
Canada, Australia and many other countries. It is classified a Schedule
II drug in the United States. It is available as capsules, tablets, liquid
formulations, modified release preparations and suppositories. Most preparations contain no other analgesics. In refractory cases morphine can
also be used intrathecally (administered into the spinal cord with a pain
pump). Most formulations are very inexpensive.
fentanyl (Duragesic, Durogesic, Actiq, Fentanyl,
Sublimaze)
Fentanyl is a highly potent opioid which is usually only used for
cancer pain. Because of its potency it can only be used in patients who
already have tolerance to narcotics. Some patients with CFS/ME and
fibromyalgia may need pain relief of this caliber. For chronic pain the
72–hour duration of the fentanyl patches is a clear benefit. For severe
breakthrough pain there is a lollipop–like lozenge called Actiq, which
also works well for refractory migraines.30
Fentanyl is less sedative than other opioids and less likely to cause
constipation. It may be useful for some patients who cannot tolerate
morphine. Elevated intracranial pressure is a rare side effect. Large
doses may bring about hallucinations. The patches frequently produce
skin irritation and the glue can cause allergic symptoms. Azole antifungals, macrolide antibiotics, diclofenac, nefazodone and verapamil can
dangerously elevate blood levels of fentanyl. St. John’s wort has the
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opposite effect.
Fentanyl is widely available in tablets, liquid formulations, patches
and lozenges. It is quite expensive, especially in lozenge form. It is a
Schedule II drug in the United States.
methadone (Dolophine, Methadose, Physeptone,
Metadon, Metadol)
Methadone is better known from its role in the treatment of addiction, but it is also used for severe chronic pain and sometimes cough.
Besides the mu opioid receptor it acts on the delta opioid receptor. It is
also an NMDA antagonist with some SSRI–like action. These properties
have made it the favorite opiate prescribed by Jay Goldstein.31 Methadone has a long half–life, but its analgesic action has a short duration
and the drug needs to be taken several times a day.
Like fentanyl, methadone can elevate intracranial pressure. It may
prolong the QT interval and should not be combined with other drugs
that do this. Orthostatic hypotension is common. Carbamazepine and
phenytoin decrease the blood levels of methadone. Methadone can elevate the blood levels of amphetamines, lidocaine, dextromethorphan,
some beta blockers, many antidepressants and risperidone.
Methadone is available in the United States, the United Kingdom,
Canada, Australia and some other countries. In the United States it is a
Schedule II drug. Available forms include tablets, dispersible tablets and
oral solution.
pethidine/meperidine (Demerol, Dolantina)
Pethidine is an opioid with anticholinergic and local anesthetic action. It inhibits the reuptake of serotonin and dopamine and as a result is
somewhat stimulating. It is indicated for moderate to severe pain. It has
a rapid onset of action, but also a short duration of just 2–3 hours. Because of this it should only be used for breakthrough pain, but it is also
occasionally used as a maintenance drug for chronic pain.
Pethidine used to be a popular drug and was thought to be less
addictive than other opioids and more effective in some conditions, but
both have been shown to be false. In fact pethidine is appears to be less
effective, more addictive and more likely to cause some side effects
(cognitive impairment and hallucinations) than most other opioids. It
can also cause seizures. Pethidine should never be combined with
MAOIs. It is hard to justify the use of this drug when there are better
alternatives.
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Pethidine is available in the United States, the United Kingdom,
Canada and a few other countries, but not in Australia. It is a Schedule
II drug in the United States. Tablets and oral solution are available.
buprenorphine (Buprenex, Subutex, Temgesic,
Transtec, Butrans)
Buprenorphine is used for moderate to severe pain. It has a fairly
long half–life. It differs from most narcotic painkillers by being a partial
agonist (both an agonist and antagonist) of the opioid receptors. It also
blocks the kappa opioid receptor. These properties make tolerance less
likely to develop, but buprenorphine can trigger withdrawal symptoms
in patients who already have opioid tolerance. It also has a ceiling dose
similar to codeine. One study found buprenorphine effective and quick
acting in the treatment of refractory major depression.32
Buprenorphine has poor bioavailability when administered orally,
but in chronic use it can be utilized in the form of patches or sublingual
tablets. A new patch formulation delivers the drug continuously for a
week. In the United States buprenorphine is a Schedule III drug.
dextropropoxyphene/propoxyphene (Darvon, Doloxene,
Depronal, Abalgin)
Dextropropoxyphene/propoxyphene is a relatively mild opioid
generally only used for mild chronic pain and cough. It has some
NMDA antagonist activity similar to methadone and also acts as a sodium channel blocker. Nonetheless its efficacy is considered poor.
CFS/ME specialist David Bell believes dextropropoxyphene to be inferior compared to other opioids, because it has high addiction potential
yet offers “wimpy” pain relief.33 It should be kept in mind that the
effects of every drug can depend on the individual.
Dextropropoxyphene is available in the United States, Canada,
Australia and some other countries, but not in the United Kingdom. In
most markets it is only available in combination products also containing other analgesics or other ingredients, such as muscle relaxants. Dextropropoxyphene is classified into Schedule IV in the United States,
making it less strictly controlled than most other opioids. Similar rules
apply to many other markets. Dextropropoxyphene is somewhat expensive.
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tramadol (Ultram, Zydol, Tramal, Zytrim, Tradonal)
Tramadol is a painkiller with some opioid action, but also serotonergic, noradrenergic and GABAergic properties. Lesser known are its
effects on the muscarinic acetylcholine receptor and ion channels.34 Tramadol is quick–acting, but its efficacy greatly increases in regular use.
For many patients with CFS/ME tramadol is the most effective painkiller and can also relieve sleeping problems and fatigue.35 Some patients
find the drug energizing and have to take it early to avoid insomnia.36
Several studies have tried tramadol or tramadol in combination
with acetaminophen for fibromyalgia. Two found the drug effective37,38
and one moderately effective.39 The combination of tramadol and acetaminophen works well for migraines.40 For many patients with CFS/ME
and fibromyalgia the common dosing regime of 50 mg twice a day
causes intolerable adverse effects, but 25 mg two or three times a day is
better tolerated.41
Tramadol is not recommended for use in people with epilepsy or
who take other drugs that lower the seizure threshold. Because of the
serotonergic effects combining it with most antidepressants, especially
the MAOIs, can be dangerous. 5–HT3 receptor antagonists like ondansetron may block the analgesic effects of tramadol.
Tramadol is available in most countries. In some, such as Canada,
it is only available in products also containing acetaminophen (paracetamol). These combination products are usually called Tramacet or
Ultracet. Even though tramadol is a narcotic painkiller, it is not a controlled substance in most countries, including the United States. In a few
markets tramadol is even available without prescription.
pentazocine (Talwin NX, Fortral, Fortal)
Pentazocine is an atypical opioid, which only has weak affinity for
the mu opioid receptor, but acts as an agonist of the kappa opioid receptor and the sigma1 receptor. It is rarely prescribed and its primary use is
the treatment of mild to moderate pain. It is less prone to causing sedation, nausea and hypotension compared to typical opioids. Sigma1 agonists may be useful in the treatment of depression and cognitive problems.42 Pentazocine has also demonstrated anticonvulsive action.43
Jay Goldstein lists many different possibly beneficial mechanisms
for pentazocine in the treatment of CFS/ME and fibromyalgia, not as a
painkiller but for general symptom relief.44 According to him it works
for some patients for whom all other treatment has failed. He includes
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two case reports of seriously ill patients refractory to other treatments,
whose symptoms were greatly relieved after just one pill of pentazocine
and naloxone.
Pentazocine is more likely than other opioids to cause hallucinations and other psychiatric side effects. It has been suspected to cause
adverse effects when combined with the muscle relaxant orphenadrine.
Smoking may reduce blood levels of the drug.
Pentazocine is available in the United States, the United Kingdom,
Canada, Australia and some other countries. In the United States pentazocine is only sold in combination with naloxone, an opioid antagonist.
Because naloxone is not absorbed from the stomach, this does not affect
the efficacy of the drug, but prevents intravenous administration. In
spite of this, pentazocine is a Schedule IV drug in the United States.

Migraine and headache treatments
These drugs are used in the treatment and/or prevention of headaches/migraines. Some of them are only used for prevention, some only
for migraine attacks and some can be used for both. Excessive use of
migraine attack drugs (and other analgesics to treat migraines) can lead
to rebound headaches, also known as drug–induced headaches, which
can usually only be relieved by discontinuing medication.
There are numerous combination drugs to treat migraine attacks.
These drugs usually require a prescription and may contain acetaminophen (paracetamol), NSAIDs, opioids, sedatives (e.g. barbiturates), antiemetics (e.g. metoclopramide), and vasoconstrictors (e.g. caffeine, ergotamine and isomethepene). There are hundreds of different combinations available and the formulations vary from country to country.
See also:
melatonin, muscle relaxants (CHAPTER 1), NSAIDs, acetaminophen (paracetamol), narcotic painkillers, botulinum toxin, Sarapin (CHAPTER 2), anticonvulsants (CHAPTER 3), tricyclic antidepressants, moclobemide, phenelzine, buspirone, L–tryptophan/5–hydroxytryptophan, lithium (CHAPTER 5), clonidine,
beta blockers, calcium channel blockers (CHAPTER 6), nicergoline, ergoloid (CHAPTER 7), DHEA, naltrexone (CHAPTER 8),
NMDA antagonists, cholinesterase inhibitors, cinnarizine, cannabinoids, parenteral magnesium, acetazolamide (CHAPTER 9),
montelukast, telmisartan, captopril (CHAPTER 10)
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pizotifen (Sandomigran, Sanomigran, Mosegor,
Pizotifen)
Pizotifen is a serotonin antagonist primarily acting on the 5–HT1,
5–HT2A and 5–HT2C receptors, with some antihistamine activity as well.
It is used in the prevention of migraine and other vascular headaches.
The anti–migraine action of pizotifen may actually stem from calcium
channel antagonism.45 Some studies have found pizotifen helpful for
anxiety and depression, though with fairly large doses of the drug (3–10
mg a day).46,47 The normal daily dosage is 1.5 mg taken in one or three
doses.
Pizotifen can cause drowsiness, dizziness, fatigue, nausea, headache, weakness, weight gain and dry mouth. The efficacy may also decrease over time. As with other serotonergic drugs, pizotifen should not
be combined with MAO inhibitors and preferably not with SSRIs. The
treatment should not be abruptly discontinued.
Pizotifen is available in the United Kingdom, Canada, Australia
and some other markets, but not in the United States. In some markets it
is available as both tablets and suspension. It is somewhat costly, but on
the other hand if it reduces the amount of triptan drugs one has to take
for migraine attacks, it quickly pays itself back.
cyproheptadine (Periactin, Peritol, Viternum)
Cyproheptadine is an antiserotonergic and antihistaminic agent
similar to pizotifen. It is used as an antihistamine and migraine preventative, though not as commonly as pizotifen. Cyproheptadine also has
some activity as a calcium channel blocker.48 Side effects and contraindications are similar to pizotifen.
Cyproheptadine may have use as a sleep aid, as it appears to enhance sleep quality.49 In animal studies cyproheptadine has shown analgesic, antipyretic (fever lowering) and anti–inflammatory properties.50,51 In
animals it also reduces spasticity (muscle rigidity from neurological
causes).52
Cyproheptadine is available in the United States, the United Kingdom, Canada, Australia and some other countries. Both tablets and
syrup are usually available. It is quite a bit cheaper than pizotifen.
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sumatriptan (Imigran, Imitrex, Imigrane)
naratriptan (Amerge, Naramig)
The triptans are effective abortive drugs for migraine attacks and
cluster headaches, but they can also help other kinds of headaches. They
most likely act by binding to the 5–HT1B and 5–HT1D receptors. This
causes vasoconstriction of the cranial blood vessels, which are thought
to be excessively dilated in migraine. The triptans have two actions that
can be beneficial in both fibromyalgia and CFS/ME: they increase
growth hormone secretion53 and inhibit release of substance P.54
Sumatriptan is sometimes used to treat CFS/ME symptoms in general. It can alleviate muscle pain55 and trigeminal neuralgia.56 Jay Goldstein usually prefers naratriptan, because it is the most potent 5–HT1B
agonist and has the longest duration of action, but he thinks it may be
worthwhile to try all of the triptans.57 He notes that they are often helpful for patients who get side effects from all SSRIs and he also uses
them for IBS pain.58
Possible side effects include chest pain, dizziness, fatigue, drowsiness, worsening of the headache, nausea and psychiatric symptoms.
Sumatriptan should not used in patients who are allergic to sulfa drugs.
The triptans should be used with caution in patients with epilepsy and
those with cardiovascular disease. They should never be combined with
ergot derivatives or MAO inhibitors. SSRI drugs and St. John’s wort
also cause problems.
Sumatriptan is available in the United States, the United Kingdom,
Canada, Australia and many other countries. Naratriptan is available in
the United States, the United Kingdom, Canada, Australia and a few
other countries.
Sumatriptan is available as tablets, intranasal spray and subcutaneous injection, but naratriptan is only sold in tablet form. Sumatriptan
tablets are available over–the–counter in the United Kingdom. The triptans are extremely expensive even in the oral form and often insurance
companies only reimburse a few doses a month.
ergotamine (Ergomar, Migril)
dihydroergotamine (Migranal, Dihydergot, Seglor)
Ergotamine and dihydroergotamine are ergot alkaloids which act as
vasoconstrictors. They have affinity for several serotonin, dopamine and
adrenergic receptors, but especially the 5–HT1B and 5–HT1D receptors,
similar to the triptans. They are used for early abortion of migraines and
cluster headaches, in migraine prevention and sometimes for orthostatic
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hypotension.
Possible side effects include nausea, paresthesias and chest pain.
Ergotamines are contraindicated in many cardiac and vascular conditions. They should never be combined with triptans, azole antifungals,
MAO inhibitors and some macrolide antibiotics. Concomitant use with
beta blockers and antidepressants should be done with caution. Ergotamine and dihydroergotamine may cause cardiac and pulmonary fibrosis
in long–term use, but this is highly unlikely if they are only used occasionally in acute migraine attacks.
Ergotamine and dihydroergotamine are available in the United
States, the United Kingdom, Canada, Australia and some other countries. Ergotamine is available as tablets, sublingual tablets, inhalable
aerosol and suppositories. Dihydroergotamine is available as tablets,
nasal spray and injections. Not all forms are available in every market.
Most ergotamine products also contain caffeine and/or other ingredients, such as analgesics, sedatives and antiemetics. Some dihydroergotamine products are formulated for migraine, others may contain sympathomimetics like etilefrine.
intranasal lidocaine (Altaseptic, Xylocaine)
Intranasal lidocaine spray can be used as an abortive treatment for
migraine headaches. Some studies have not found it effective, but most
have demonstrated efficacy in about half of the patients.59,60 Lidocaine
not only relieves the pain, but nausea and photophobia (light sensitivity)
as well. In some patients, however, the efficacy is short–lived and the
headache comes back. Local stinging and swelling is a common adverse
reaction. Nausea, dizziness and sedation are also possible.
Lidocaine sprays are widely available. They are meant for numbing
the mouth and the throat, but they can be used intranasally. It is inexpensive.
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Other analgesics
See also:
zolpidem, muscle relaxants (CHAPTER 1), anticonvulsants
(CHAPTER 3), neomycin (CHAPTER 4), tricyclic antidepressants,
venlafaxine, milnacipran, duloxetine, SAM–e, olanzapine
(CHAPTER 5), clonidine, moxonidine (CHAPTER 7), oxytocin, naltrexone (CHAPTER 8), NMDA antagonists, cholinesterase inhibitors, cannabinoids, granisetron/tropisetron/ ondansetron, sibutramine, misoprostol (CHAPTER 9), calcitonin, ibudilast, neurotropin, ACE inhibitors (CHAPTER 10)
acetaminophen/paracetamol (Tylenol, Panadol, Calpol,
Perfalgan, Tempra)
Acetaminophen (paracetamol) is a fairly effective painkiller which
is sometimes listed as a NSAID, but it is only an analgesic and antipyretic (fever lowering drug), with negligible anti–inflammatory activity. Its
mode of action is not well understood, but it seems to act by several different routes, such as the endocannabinoid system and by blockage of
sodium channels, perhaps even by serotonergic mechanisms.
Acetaminophen rarely causes any side effects. It does not raise
blood pressure, renal problems are unlikely and the risk of ulcers is negligible. Because of potential for hepatotoxicity in large doses, more than
4,000 mg should never be taken in a period of 24 hours. When taking
combination painkillers, this must be kept in mind, as many combination products contain large amounts of paracetamol. Acetylcysteine
reduces the risk of hepatotoxicity.
Acetaminophen is available everywhere, usually over–the–counter.
It is available as tablets, chewable tablets, liquid formulations and
suppositories, in some markets also as oral dissolving powder. It is also
included in numerous combination painkillers with e.g. opioids. It is
very inexpensive.
nefopam (Acupan)
Nefopam is a non–NSAID non–narcotic analgesic derived from
diphenhydramine and orphenadrine. It is thought to be more effective
than NSAIDs. It can be used to treat both chronic and acute pain. There
are several possible modes of action. Nefopam inhibits the reuptake of

64

Reviving the Broken Marionette

serotonin and norepinephrine.61 It is an NMDA antagonist and blocks
voltage–sensitive sodium channels.62 Even the H3 histamine receptors
may be involved.63
Nausea and dry mouth are the most common side effects. Dizziness, nervousness, tachycardia, urine retention, sedation, headache and
insomnia are also possible. People with epilepsy should not take nefopam. It should not be combined with MAO inhibitors. Anticholinergic
drugs may increase the side effects.
Nefopam is available in the United Kingdom and some other, mostly European countries, as well as South Africa and New Zealand. It is
fairly inexpensive.
flupirtine (Katadolon)
Flupirtine is a non–narcotic, non–NSAID analgesic drug with some
muscle relaxant activity. It is used especially for chronic lower back
pain. It has also shown efficacy in the treatment of headaches and migraines, cancer pain, dysmenorrhea and neuropathic pain.64 In Germany
flupirtine is sometimes used for fibromyalgia. One case series has been
published about this use.65
Flupirtine is much more than just a painkiller though; it has several
properties that have been used to treat neurodegenerative illnesses such
as Alzheimer’s, CJD and some congenital diseases. It is thought to be an
NMDA antagonist and a KPNQ potassium channel opener with some
alpha2 adrenergic action. It would thus likely work well for CFS/ME,
too. A patent has been filed about the use of flupirtine for overactive
bladder.66
Flupirtine is usually well–tolerated. Dizziness, drowsiness, dry
mouth, pruritus (itching) and stomach upset are the most common side
effects. There can also be nausea, headache and sleep disturbances. No
drug interactions are known. The only real downside is the short half–
life—usually flupirtine is administered 3–4 times a day. There are currently no slow–release formulations, but perhaps one will be developed
in the future.
Flupirtine is available in some European countries, such as Germany, Portugal and Italy, as well as Brazil. It is being developed as a fibromyalgia drug under the brand name Effirma by a U.S. company, with a
phase II study expected soon. Thus in a few years flupirtine could be
available in the United States and many other countries, but currently
most patients would need to order it from abroad, as many people with
neurological conditions already do. In long–term use it gets somewhat
costly.
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thiocolchicoside (Coltramyl, Miorel, Muscoril, Miotens,
Coltrax)
Thiocolchicoside is a derivative of the gout drug colchinine, with
muscle relaxant, anti–inflammatory and analgesic properties. It is
thought to act at GABA and glycine receptors. It can be used both orally
and topically. Usually thiocolchicoside is used for back pain, especially
low back pain, but also for other painful conditions such as temporomandibular pain. It may be useful for fibromyalgia pain.
Thiocolchicoside is a proconvulsant, which means it can cause seizures in a predisposed individual. People with a history of seizures
should not use oral or intramuscular thiocolchicoside, but topical application is probably fine. Topical thiocolchicoside can sometimes cause
contact allergy, photosensitivity or skin atrophy, but usually it is well
tolerated.
Thiocolchicoside is available in some European countries, such as
France, Italy, Portugal and the Czech Republic, as well as in some parts
of Asia and South America. Usually a prescription is required. It is fairly inexpensive. Many different formulations are available, including
capsules, nasal spray, intramuscular injection, ointments and creams and
a skin foam.

Topical and intravenous pain treatments
See also:
ketamine, parenteral magnesium (CHAPTER 9)
botulinum toxin A (Botox, Dysport)
botulinum toxin B (NeuroBloc, Myobloc)
Botulinum toxin is a neurotoxin produced by the bacteria Clostridium botulinum, which can cause severe food poisoning. It is perhaps
best known for its use as a cosmetic treatment, but because it blocks
neuromuscular transmission it is also used locally to treat e.g. pain,
muscle spasms, migraines, incontinence and hyperhidrosis (excessive
sweating). An injection makes the muscle unable to contract (paralyzed)
for 3–6 months, after which function is regained.
Botulinum toxin has been used to treat several different kinds of
pain, such as temporomandibular joint disorders (TMJ), chronic musculoskeletal pain and diabetic neuropathy. The efficacy in preventing mig-

66

Reviving the Broken Marionette

raines and chronic headaches is still disputed. Botulinum toxin A may
work for myofascial pain, though not all trials have found it
effective.67,68 It seems to be less effective than lidocaine injections.69 In
fibromyalgia botulinum toxin A injections have been both helpful70 and
unhelpful.71
Potential adverse effects include local bruising, paralysis of unwanted areas and allergic reactions. Botulinum toxin B appears to be much
more likely than type A to cause systemic autonomic symptoms. Thus
people with autonomic dysfunction should probably not be treated with
botulinum toxin B.72 In long–term use the body may produce antibodies
to the toxin, leading to decreased efficacy, but this is rare.
Botulinum toxin type A is widely available. Type B is available in
the United States, the United Kingdom and a few other countries. The
injections are very expensive, but on the other hand they can last for
several months.
Sarapin (Sarracenia purpurea distillate)
Sarapin is a preparation of Sarracenia purpurea (pitcher plant). It is
used as local injections for some types of pain, especially myofascial
pain and neuralgia. It may also be effective for migraine and other headaches when injected into trigger points on the temples or the neck. The
mode of action is unknown. Even though Sarapin has been used for
decades, there is little scientific data available to support its efficacy.
Sarapin is claimed to be free of side effects. Even though it is a
plant extract it supposedly does not cause allergic reactions. Many
people describe the injection as unpleasant, often heavy, sometimes as
burning.
Sarapin is available in the United States, Canada and some countries in Europe and South America. It is not particularly expensive, but
the injections cost more.
lidocaine/procaine/buvicaine injections
Injections of lidocaine or similar local anesthetics into trigger
points are a common treatment of myofascial pain. Usually the injection
consists of 1–10 ml of 1% lidocaine, sometimes only 0.5%. Some doctors add a steroid such as triamcilone, but this is generally not recommended, because steroids have side effects and may not contribute to the
pain relieving effects. Some doctors believe lidocaine to be more effective and better tolerated than other local anesthetics.73
Trigger point injections are commonly listed as a fibromyalgia
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treatment, which can be confusing, as FM features tender points, not
trigger points (though it is possible to have both). Nevertheless, similar
injections appear to be useful for treating tender points. In one study 39
of 40 FM patients benefited from these injections.74 On average the pain
relief lasted for 13 weeks. A study of trigger point injections for myofascial pain found that those who also had fibromyalgia did benefit, but
less than those without FM.75
The injections should be avoided by those who are taking anticoagulants. In persons who are allergic to lidocaine and its derivatives,
plain water or glucose solution is sometimes used, though obviously the
efficacy is not equal.
topical lidocaine (Lidoderm)
topical lidocaine and prilocaine (Emla)
Lidocaine can also be used topically in the form of creams, gels,
sprays or patches. Lidocaine patches have been used to treat myofascial
pain, though only a subset notes major benefit.76 They can also help
other kinds of neuropathic and non–neuropathic pain.77 Topical lidocaine alone is usually not an optimal treatment for widespread pain, but
it can be used as an adjunct to other medications for the most painful
areas. The patches should only be worn for at most 12 hours a day. Side
effects other than local reactions are uncommon.
Lidocaine patches and gel are widely available. In some countries
topical lidocaine preparations are available without prescription in small
packet sizes, but tend to get costly when purchased in that fashion.
intravenous lidocaine
Lidocaine is also used intravenously for severe, intractable pain. It
is often very effective for fibromyalgia. Dr. Jacob Teitelbaum gives 40–
50 mg at first, which may be increased up to 300–400 mg per session if
no serious side effects occur. 78 He notes lidocaine to be particularly
helpful when given concomitantly with Myers’ cocktails.
In a small double–blinded pilot study lidocaine was much more
helpful than conventional treatment alone for pain, but global improvement did not reach significance.79 A more recent and much larger study
found that intravenous lidocaine provided most fibromyalgia patients
with good pain relief lasting for several weeks.80
According to Jay Goldstein this treatment helps up to 50% of the
patients who have not benefited from oral medication.81 He even considers intravenous lidocaine to be the most effective treatment for
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CFS/ME and fibromyalgia. Besides pain, other symptoms such as fatigue, cognitive problems and gut spasms often improve, as well.
Possible side effects include dizziness, tinnitus and orthostatic
hypotension. Allergic reactions may occasionally occur. Goldstein stresses that the infusion has to be given very slowly, because otherwise
there can be adverse reactions and afterwards the patient will never respond to lidocaine again.82
Lidocaine is available everywhere, though the availability and cost
of this treatment in practice may vary.
See also:
mexiletine (CHAPTER 7)
capsaicin (Zostrix, Axsain)
Capsaicin is the ingredient that creates the hotness of chili peppers,
which technically is a sensation, not a taste. It has been used as a topical
treatment (patches or cream) for severe pain. It works for both neuropathic pain and musculoskeletal pain, but appears to be more effective
for the former. A pilot study showed topical capsaicin to be effective for
fibromyalgia back in 1994.83 Further studies have not been published.
As could be expected, capsaicin can cause an uncomfortable burning sensation on the skin and at first pain may get worse. In repeated use
the sensation—and the pain—usually goes away, so capsaicin is meant
for regular application, not for use as needed. At least four weeks are
needed to evaluate efficacy. The cream is usually applied three to four
times a day. Systemic side effects are rare, but coughing can sometimes
occur. Some people may be allergic to capsaicin.
Capsaicin is available on prescription in the United States, the
United Kingdom, Canada, Australia and some other countries. It may be
available as both a prescription drug and an over–the–counter product.
Often the latter contain smaller quantities of the drug.
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CHAPTER 3.
Anticonvulsants
Anticonvulsants (also known as antiepileptic drugs) are used in the
prevention of epileptic seizures, which can sometimes accompany
CFS/ME. They have many possible modes of action, often several different ones in a single drug, and their ability to prevent different types of
seizures (partial seizures, complex seizures and absence seizures) varies.
Some anticonvulsants can even worsen some types of seizures.
Despite their different modes of action, almost all anticonvulsants
can be used to treat chronic pain, bipolar disorder and for migraine prophylaxis. Many of them are effective for depression, anxiety and sleep
problems. Anticonvulsants can also relieve fatigue, flu–like symptoms,
cognitive problems, neurological symptoms, IBS, bladder problems and
muscle tension. They are one of the most important classes of medications in the treatment of CFS/ME and fibromyalgia.
Different anticonvulsants have completely different side effect profiles. Almost all can cause sedation and dizziness and rarely “freaky”
side effects (strange cognitive and neurological reactions), but some of
them can also cause life–threatening adverse reactions. Many older anticonvulsants adversely affect bone strength. Carbamazepine, oxcarbazepine and valproate can also impair male fertility.1
See also:
diazepam, clonazepam, melatonin (CHAPTER 1), pentazocine
(CHAPTER 2), selegiline (CHAPTER 5), vinpocetine (CHAPTER 6),
calcium channel blockers (CHAPTER 7), riluzole, cannabinoids
(CHAPTER 10)
carbamazepine (Tegretol, Teril, Finlepsin, Neurotop,
Timonil)
Carbamazepine is thought to work by blocking sodium channels.
Besides epilepsy, it is mostly used to for bipolar disorder, but also diabetic neuropathy. It has also been used to treat CFS/ME, even though
newer anticonvulsants have largely replaced it because of fewer side
effects.

76

Reviving the Broken Marionette

The dose used in CFS/ME varies from 100 mg twice a day up to
1,200 mg a day.2 In this use carbamazepine can relieve cognitive problems, headache and other pains3, especially neuropathic pain and the
associated paresthesias.4 Carbamazepine is particularly useful for sharp
and stabbing neuropathic pain. It can also be used in the treatment of
depression, migraine prophylaxis and restless legs syndrome.5 Other
possible indications include anxiety and PTSD.6
There are, however, serious adverse reactions, such as blood changes, Stevens–Johnson syndrome and liver damage. Other side effects
include e.g. dizziness, headache, drowsiness, nausea, weight gain and
rashes. Carbamazepine can deplete the body of several nutrients, such as
biotin, folic acid and vitamin D. It can interact with benzodiazepines,
corticosteroids, tricyclic antidepressants, calcium channel blockers, antipsychotics and oral contraceptives. Many drugs can also alter the plasma levels of carbamazepine.
Carbamazepine is available everywhere. It is usually sold as tablets,
oral suspension and extended release formulations. Even in the largest
doses carbamazepine is very inexpensive.
oxcarbazepine (Trileptal, Oxcarbatol, Apydan)
Oxcarbazepine is a derivative of carbamazepine. It is less prone to
causing liver problems and some other serious side effects of carbamazepine, which is particularly important when treating CFS/ME patients
who often have problems with liver function. On the other hand it may
be more likely to cause some hormonal problems. Other than that its
effects and indications for usage are similar to carbamazepine. Jacob
Teitelbaum prescribes oxcarbazepine in doses of 150–300 mg twice a
day for neuropathic pain.7
Oxcarbazepine is available in the United States, the United Kingdom, Canada, Australia and many other countries. It is more expensive
than carbamazepine, but still very affordable.
valproate (Depacon, Deprakine, Epilim, Valpakine)
valproic acid (Depakene, Depakine, Convulex)
divalproex (Depakote, Epival)
The mode of action of valproate is not well understood, but appears
to be mediated by increased amounts of GABA in the brain. Sodium
channel blockage and inhibition of glutamate release may also be involved. Valproate is provided in several different forms, which metabolize
to the same drug in body. Divalproex is a combination of valproate and
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valproic acid. The effects are supposedly the same with all of the three,
but in practice this may not be true, because of differences in bioavailability.
Valproate is not usually used to treat CFS/ME or fibromyalgia, but
it can be tried for pain, mood and sleep problems. Occasionally it is
used to treat the anxiety and panic disorder sometimes present in
CFS/ME. Valproate is also approved for the treatment of migraines. It
may be helpful in PTSD.8 It has some anti–inflammatory action, as it
inhibits the activation of NF–kappa B.9
Valproate is fairly low on side effects, though in rare cases it can
precipitate serious side effects such as pancreatitis and polycystic ovary
syndrome. About 10% of patients experience thinning and curling of
hair. Stomach upset is common, but usually mild and transient. Weight
gain is possible. Valproate may increase the replication of cytomegalovirus and impair the efficacy of antiherpesviral therapies.10
Valproate can lower the blood levels of carnitine and folic acid,
probably warranting supplementation, as these nutrients are important in
CFS/ME. It can potentiate the effects of antidepressants, neuroleptics,
benzodiazepines and carbamazepine, and elevate the levels of e.g. nimodipine and lamotrigine. Aspirin and erythromycin may elevate valproate
levels. Valproate should not be combined with potentially hepatotoxic
medications. Regular bloodwork is recommended.
Valproate is available everywhere. It is sold as capsules, modified
release capsules and liquid formulations. It is very inexpensive.
gabapentin (Neurontin, Gabaran, Gabax)
As it name suggests gabapentin was designed to be a GABA analogue, but has been found to possess relatively little GABAergic action.
Its main mode of action is thought to be the modulation of the alpha2delta subunit of voltage–gated calcium channel. Besides epilepsy it is
widely prescribed for neuropathic pain, depression, panic disorder,
PTSD and bipolar disorder. It works especially well for neuropathic
pain if the pain is burning or resembles electric shocks.
Gabapentin is one of the most commonly used drugs to treat
CFS/ME. Jay Goldstein prescribes his CFS/ME patients a small dose of
100–300 mg three times a day, which he has found to relieve fatigue
even after just one tablet.11 Usually the dose used for CFS/ME is larger,
900–1,800 mg a day.12 Dr. Jay W. Seastrunk uses an even larger dose,
up to 3,200 mg, but starts low at 100–400 mg.13 In some people even
100 mg a day can be helpful.
Gabapentin is helpful for many different kinds of ailments. A doub-
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le–blinded study found it beneficial in fibromyalgia in a fairly large
dose of 1,200–2,400 mg.14 It appears to be effective in relieving muscle
cramps15 and improving sleep quality.16 This is why many doctors use it
as a sleep aid for their CFS/ME patients.17 At least in animals gabapentin also improves memory, an effect that may be mediated through muscarinic cholinergic receptors.18
Gabapentin has been shown to relieve the hot flashes associated
with menopause and other hormonal disturbances.19 Some doctors think
it may help to stabilize body temperature in other conditions, as well. It
can be helpful for interstitial cystitis20, as well as overactive bladder and
nocturia.21 It may be useful for restless legs syndrome, if dopamine agonists have not been of help.22
Most patients tolerate the drug well. Some may experience significant side effects, but they are usually transient. Sedation, increased fatigue and dizziness are the most common adverse effects. Gabapentin can
also cause weight gain, edema, vision disturbances and rarely migraines.
In contrast to most anticonvulsants it has few drug interactions. Morphine and some other narcotic painkillers may affect gabapentin metabolism. Antacids should be taken at a different time of the day.
Gabapentin is available in the United States, the United Kingdom,
Canada, Australia and many other countries. The smallest 100 mg capsules are not available in every market. A compounding pharmacy can
formulate gabapentin into a cream for use as a topical pain reliever.
Price depends largely on the dose.
pregabalin (Lyrica)
The mode of action and effects of pregabalin are similar to gabapentin. It is often used to treat neuropathic pain. In 2007 pregabalin became the first FDA–approved treatment for fibromyalgia after several
studies vouched for its efficacy. There is no data, however, showing that
pregabalin is more effective (or better tolerated) than gabapentin in this
use. Similar to gabapentin, the dosages used for CFS/ME and FM vary
widely from 25 mg to 600 mg or more.
Pregabalin has been shown to be effective for both anxiety and depression. In one double–blinded study 600 mg daily dose of pregabalin
relieved anxiety nearly as well as alprazolam and 150 mg dose was
almost as effective.23 Unlike benzodiazepines pregabalin is not habit–
forming and does not build tolerance. As could be expected it also
improves sleep and reduces the number of nocturnal awakenings.24 It
can also work well for IBS.25
The side effects of pregabalin are similar to gabapentin. It may be

Anticonvulsants

79

better tolerated, but some patients who cannot tolerate pregabalin can
take gabapentin. Dizziness and drowsiness are the most common side
effects. Pregabalin can also cause weight gain. It is not known whether
pregabalin can interact with the same drugs as gabapentin.
Pregabalin is available in the United States, the United Kingdom,
Canada, Australia and many other countries. It is somewhat more
expensive than gabapentin.
vigabatrin (Sabril, Sabrilex)
Vigabatrin works by slowing the breakdown of GABA. It has been
used to treat e.g. neuropathic pain, anxiety and PTSD. It is occasionally
prescribed for CFS/ME and fibromyalgia, though agents with better
tolerability are usually preferred in all of these uses. According to animal studies vigabatrin may be helpful for tinnitus.26
Sleepiness, fatigue and vision disturbances are by far the most
common side effects. Headache, weight gain, dizziness, nervousness,
depression and memory problems occur less commonly. Jay Goldstein
notes that vigabatrin has made all of his patients who have taken it depressed.27 Vigabatrin can reduce the visual field permanently, so regular
ophthalmologic exams are recommended. It can lower the blood levels
of carbamazepine and phenytoin.
Vigabatrin is available in the United Kingdom, Canada, Australia
and some other countries. It is not yet available in the United States, but
this may change in 2008. It is somewhat expensive.
tiagabine (Gabitril)
Tiagabine is a GABA reuptake inhibitor. It is used to treat chronic
pain and small doses improve sleep quality. According to one study the
pain relieving effect was similar to gabapentin, but sleep improved
much more on tiagabine.28 Additionally it can help anxiety.29 Despite
this, in a fairly large double–blinded study it was not found useful for
PTSD.30 Tiagabine might work as an acute therapy for migraine.31
A preliminary study concluded that tiagabine may be helpful in fibromyalgia.32 Lucinda Bateman prescribes her CFS/ME patients a small
dose of 2–12 mg33 and Jacob Teitelbaum uses a bit more, 5–24 mg.34 Dr.
Jay Goldstein has not found the drug helpful for CFS/ME and
fibromyalgia.35
Tiagabine can sometimes paradoxically cause seizures in people
with no history of epilepsy. Similar to other GABA derivatives it can
cause sedation and dizziness especially when beginning treatment. Nau-
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sea and psychiatric side effects such as depression and nervousness are
common, but small doses in the range of a few milligrams only rarely
cause marked side effects.
Tiagabine is available in the United States, the United Kingdom,
Canada, Australia and a few other, mostly European countries. It is
somewhat expensive.
lamotrigine (Lamictal, Elmendos)
Lamotrigine primarily works by binding to voltage–sensitive sodium channels and blocking excess glutamate release. It also binds to the
sigma receptors to some extent and weakly antagonizes the 5–HT3 serotonin receptors. It is a common treatment for bipolar disorder, especially
if depression predominates. It can be used to treat chronic pain, especially neuropathic pain, and may be useful in some refractory cases.
Lamotrigine improves the quality of sleep, especially by increasing the
amount of REM sleep.36
Perhaps owing to these multiple modes of action lamotrigine is a
medication that improves the condition of many CFS/ME patients. At
best the patient can reach almost full remission. The dose used to treat
CFS/ME varies from the 25–50 mg used by Jay Goldstein up to 300–
400 mg a day. Jacob Teitelbaum feels that doses below 200 mg a day
are not effective.37 Lamotrigine may be useful in PTSD38 and migraine,
especially migraine with aura.39 It also has some antiviral action against
HHV–6.40
When using lamotrigine it is important to consider the possibility of
life–threatening rash (Stevens–Johnson syndrome) and begin the treatment with a very low dose which is slowly titrated up. One problem is
that up to 1/10 of patients get some kind of a rash from lamotrigine,
which is usually a harmless one without fever and other symptoms, but
often the medication is discontinued anyway. Most patients can continue
taking the drug if it stopped until the rash has healed and then reintroduced even more slowly.
Headache, dizziness and vision impairment are common side
effects when using larger doses. Nervousness, nausea, stomach upset,
drowsiness, insomnia, muscle aches and tremor are also seen fairly
often. Many other drugs can markedly either slow down or speed up the
metabolism of lamotrigine so one has to be careful when trying new
drugs, especially other anticonvulsants, when on lamotrigine. Acetaminophen (paracetamol) should not be used with lamotrigine.
Lamotrigine is widely available and the smallest tablets only contain 5 mg of the drug. Different “starting kits” are also available.
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Lamotrigine is fairly inexpensive.
topiramate (Topamax, Topimax)
Topiramate has a variety of different antiepileptic actions. It is one
of the most common agents used for migraine prophylaxis. Double–
blinded studies have shown efficacy in PTSD.41 Lucinda Bateman prescribes topiramate in doses of 12.5–150 mg to treat CFS/ME.42 Jay
Goldstein has found topiramate to combine well with gabapentin in the
treatment of CFS/ME and fibromyalgia.43
Topiramate is another good though less commonly used drug for
the treatment of neuropathic pain.44 According to Dr. Jacob Teitelbaum
topiramate is helpful for many patients refractory to other treatments.45
He recommends a daily dose of 200–300 mg for this purpose.
Possible side effects include paresthesias, cognitive problems and
weight loss. Topiramate is even used as a diet aid, though this use is
controversial. Metabolic acidosis is a common adverse effect. There
may be nausea, but it is usually transient. The cognitive problems can be
quite severe, and some patients have complained of losing the ability to
perform even simple tasks. Studies have confirmed the possibility of severe impairment.46
Topiramate is widely available, with price depending largely on the
dose. Small doses are quite affordable, but larger doses may not be fit
for all patients' budget.
zonisamide (Zonegran, Excegran)
Zonisamide has a different structure and mode of action from most
anticonvulsants. It blocks sodium and calcium channels and has some
dopaminergic and serotonergic action as well. It can be used for neuropathic pain.47 Dr. Jacob Teitelbaum prescribes it for this purpose, starting at 100 mg a day for the first two weeks and then increasing the dose
to 200 mg.48 Dr. Lucinda Bateman uses a daily dose of 100–200 mg to
facilitate sleep.49
Zonisamide has been tried with good results in a variety of different uses, such as a supportive medication in weight loss50 and in Parkinson’s disease.51 It is sometimes used in migraine prophylaxis, even
though not all studies have got statistically significant results in this
use.52 A clinical trial is currently running to evaluate the efficacy of
zonisamide in patients with fibromyalgia and migraine.53
Zonisamide is normally well tolerated, though it can cause drowsiness, dizziness, irritability and lack of appetite. Weight loss is more
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common than weight gain. Zonisamide may interact with carbamazepine, valproate and acetazolamide. Patients are recommended to drink
plenty of fluids to prevent the formation of kidney stones. The drug
should not be used if there are other risk factors predisposing to kidney
stones. Those with sulfa allergy should not use zonisamide.
Zonisamide is available in the United States, the United Kingdom,
Canada, Australia and some other countries. It is somewhat expensive.
levetiracetam (Keppra)
Levetiracetam belongs to the racetams, a group of nootropic and
anticonvulsant drugs. Its mode of action is not well understood. As most
antiepileptics, levetiracetam has been used to treat neuropathic pain.54 In
one study conducted on healthy persons the drug improved the quality
and quantity of sleep and reduced the number of nocturnal awakenings,
without inducing daytime sleepiness.55
Levetiracetam can also be helpful for restless legs symptoms.56
Like other anticonvulsants it is suited for migraine prophylaxis. In one
particularly impressive study it helped half of the patients suffering from
migraines with aura reach a full remission.57 Jacob Teitelbaum notes
that levetiracetam sometimes relieves pain in otherwise refractory
cases.58 Levetiracetam has been reported to be helpful in most cases of
treatment–refractory PTSD.59
Compared to most other anticonvulsants levetiracetam is well tolerated and not thought to have drug interactions. Psychiatric and neurological side effects are still possible, most common ones being drowsiness
and asthenia (weakness). Vitamin B6 appears to significantly reduce
these side effects.60
Levetiracetam is available in the United States, the United Kingdom, Canada, Australia and many other countries, but especially larger
doses can become costly.
See also
piracetam, aniracetam (CHAPTER 6)
felbamate (Felbatol, Taloxa)
Felbamate is primarily an NMDA antagonist. Jay Goldstein describes beneficial effects using it in many CFS/ME patients.61 Felbamate
has analgesic properties and he also finds it useful in mood disorder.
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According to Goldstein some CFS/ME patients experience a decrease in
all symptoms. He also recommends it for fibromyalgia. He has noticed
synergistic effects with felbamate and gabapentin.
Felbamate poses a small (yet compared to baseline greatly increased) risk of aplastic anemia and acute liver failure. Both of these conditions are life threatening with significant mortality. Because of this risk
the patient should have monthly tests for blood counts and liver function. Some sources even recommend testing once a week.
Because of these complications felbamate has been withdrawn
from market in many countries. In the United States usage requires the
patient to sign an informed consent form. In the United Kingdom it is
only available on a limited named–patient basis. Felbamate is available
in many European countries. An oral solution form is also available.
Felbamate is quite expensive.
phenytoin (Dilantin, Hydantin, Phenytek, Epanutin)
Phenytoin is believed to act by modulating glutamatergic transmission. It has been in clinical use as an anticonvulsant for over 50 years,
but it is also an antiarrhythmic similar to lidocaine and mexiletine. It has
analgesic, anxiolytic and mood stabilizing properties. Jay Goldstein has
used it to treat CFS/ME and fibromyalgia in a low dose of 100 mg a
day.62 He reports synergistic effects from combining it with gabapentin.
Phenytoin may also help tinnitus.63
Phenytoin is generally thought to have adverse effects on cognition,
but this may only apply to the large doses used to treat epilepsy. Smaller
doses have even been shown to positively influence cognition.64 In one
study phenytoin was found to cause a significant increase in right brain
volume in patients with PTSD.65
The most common side effects include tiredness, nausea, ataxia
(impaired coordination), nystagmus, dizziness and tremor. Phenytoin
may reduce the blood levels of folic acid, biotin, calcium, vitamins B1
and B12, vitamin D, vitamin K and carnitine, but folate also decreases
blood levels of the drug. Phenytoin can also interact with a number of
different medications, including many antibiotics, anticoagulants, azoles, opiates, benzodiazepines, other anticonvulsants and oral contraceptives.
Phenytoin is available virtually everywhere and it is very inexpensive. It can be used topically as an analgesic, but this form is not commercially available and must be compounded.
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CHAPTER 4.
Antimicrobials
Antibiotics
Antibiotics can be helpful, even curative, in the treatment of
CFS/ME if a chronic bacterial infection is either a causative agent or an
opportunistic infection that worsens the symptoms. Especially the role
of mycoplasma appears strong.1,2,3 Chlamydia pneumoniae4, Coxiella
burnetii (Q fever)5, Toxoplasma gondii6, Staphylococci7 and rickettsiae8
have also been implicated. There is still confusion whether chronic
Lyme disease/post–Lyme syndrome can be considered a subset of CFS/
ME or whether it is a separate illness.
Fibromyalgia has not been associated with chronic bacterial infections nearly as often as CFS/ME, but Garth Nicolson’s research group has
connected mycoplasma with both CFS/ME and fibromyalgia.9 A letter
published in the journal Rheumatology in 1997 reported findings of antibodies to Chlamydia pneumoniae and Chlamydia trachomatis in patients
with fibromyalgia.10
Many of the implicated bacterial infections are intracellular or
otherwise hard to detect with standard blood tests. Especially antibody
tests are very unreliable and PCR testing should be used instead. An
infection cannot always be reliably excluded and some doctors recommend a trial of antibiotics just in case. Besides their antimicrobial
effects, many antibiotics (especially tetracyclines and macrolides, the
two groups most commonly utilized) have immunomodulatory and neuromodulatory properties.
Almost all available antibiotics have been tried for CFS/ME and it
would be impossible to include them all here, so this list only covers the
most commonly used ones. Fluoroquinolones have been excluded,
because they can cause significant neurotoxicity and the author believes
they should never be used unless absolutely necessary. They can sometimes even cause/trigger CFS/ME or a similar illness. Co–trimoxazole/
trimethoprim has also been implicated as a cause/trigger for CFS/ME.11
Many different protocols are in use, depending on both the doctor
and the suspected pathogen. Usually the treatment is continuous, but
some doctors utilize a pulse–like approach. Usually just one antibiotic is
used, but some doctors argue that multiple agents should be used at once
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to avoid resistance. Sometimes the antibiotic is regularly switched instead. Even with different protocols, it is clear that the treatment has to
last long enough, sometimes a year or more.
The so–called Marshall protocol was initially developed to treat
sarcoidosis, but has been used in CFS/ME and FM as well. It is based on
the theory that these illnesses are caused by nanobacteria (extremely
small bacteria), which are “hiding” from the immune system and can
only be eradicated with minocycline, olmesartan and the avoidance of
vitamin D. No studies have proven the efficacy of this treatment in any
illness (or even the existence of nanobacteria). Some patients report
good results with MP, but it carries significant risks.12,13
In the beginning of any antibiotic treatment the symptoms can worsen even significantly and new symptoms can appear as a result of bacterial die–off (often called “herx,” for Jarisch–Herxheimer reaction), but
with time the illness should start to clear up if bacteria have been implicated. If there is no response after several months of therapy, it should
probably be discontinued. If there is evidence or strong suspicion of a
chronic bacterial infection, switching to a different antibiotic (or several
at once) should be considered.
See also:
cholestyramine, pioglitazone/rosiglitazone, erdosteine, probenecid, fibrinolytic enzymes (CHAPTER 10)
doxycycline (Vibramycin, Vibramicina, Doryx, Dotur,
Unidox)
Tetracyclines are wide–spectrum antibiotics with activity against
most kinds of bacteria, including mycoplasma and borrelia. Doxycycline
is a popular candidate for treating persistent bacterial infections. Unlike
tetracycline it permeates the blood–brain barrier well. E.g. the CFS/ME
expert David Bell prefers doxycycline.14 Tetracyclines have anti–inflammatory properties, which have been utilized in the treatment of non–
infectious conditions and may be helpful in CFS/ME as well.15
In one study doxycycline was tried in CFS/ME patients positive for
the bacteria Coxiella burnetii.16 The infection apparently cleared but
without symptom relief. A large double–blinded study tried doxycycline
in Gulf War syndrome, but no benefit was noted.17 Some CFS/ME doctors report that doxycycline can give the patients more energy. Often the
used dose is fairly large, 200–300 mg a day.18
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Nausea and vomiting are the most likely adverse effects. Photosensitivity and yeast infections are also common. Benign increase in intracranial pressure is a rarer occurrence. E.g. carbamazepine and St. John’s
wort speed up the elimination of doxycycline, reducing its therapeutic
efficacy. Doxycycline may increase the efficacy of anticoagulants. Like
other antibiotics it may reduce the effect of oral contraceptives, though
this has been disputed. Doxycycline should not be given to young children.
Doxycycline is available everywhere. It is sold in capsules, tablets
and different liquid formulations. It is somewhat expensive.
minocycline (Minocin, Minomycin, Arestin, Cyclomin,
Minotab)
Minocycline has an even broader spectrum than other tetracyclines.
Its long half–life and good penetration through the blood–brain barrier
are definite benefits. It is often used to treat mycoplasma, borrelia and
other chronic infections. In Marshall protocol minocycline is combined
with olmesartan and vitamin D avoidance with the aim of a permanent
cure.19 Minocycline has also shown efficacy in “post Q fever fatigue
syndrome.”20
Minocycline exerts stronger anti–inflammatory activity than other
tetracyclines or other types of antibiotics and has neuroprotective properties as well. It suppresses the secretion of IL–6, a major inflammatory cytokine.21 It has been successfully tried as a treatment for e.g. multiple sclerosis22, Alzheimer’s disease23, rheumatoid arthritis24 and even
schizophrenia.25 In animal studies minocycline also shows analgesic
action.26
The side effects and drug interactions are similar to doxycycline,
but minocycline is more likely to cause the rare side effect of increased
intracranial pressure. Dizziness is a common side effect. Minocycline
can sometimes cause skin discoloration. Despite its efficacy in several
autoimmune diseases, several cases of minocycline–induced autoimmune hepatitis and systemic lupus erythematosus–like syndrome have
been reported.27
Minocycline is available in the United States, the United Kingdom,
Canada, Australia and some other countries. It is fairly expensive in
most places.
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azithromycin (Zithromax, Zitromax, Aziwok, Aruzilina,
Sumamed)
The macrolide antibiotics are effective against most of the bacteria
that have been implicated in CFS/ME. In addition they too have some
anti–inflammatory properties and they have been tried in the treatment
of e.g. cystic fibrosis.28 The dose used in CFS/ME is usually 500 mg
three times a day, though Charles Wheldon prescribes his patients only
250 mg three times a week.29
Fairly impressive results were achieved in a CFS/ME study using
azithromycin: 58 out of the 99 patients improved on the drug, though
none recovered fully.30 The lack of total recovery and the fact that those
with low plasma acetylcarnitine levels were more likely to respond suggests that the benefits were possibly because of the immunomodulatory
properties of the drug.
Azithromycin is a safe and well–tolerated drug, though it can
sometimes cause stomach upset. Taking it with food markedly hinders
the absorption and it should be taken two hours before and after a meal.
This can cause problems with hypoglycemic patients who have to eat
often. Azithromycin may increase the effects of oral anticoagulants. It
should not be used with ergotamine.
Azithromycin is widely available. It is quite expensive, though the
price varies widely between different markets.
clarithromycin (Biaxin, Klacid, Klaribac, Klaricid,
Fromilid)
Clarithromycin is not as effective as azithromycin against some
species of Gram–negative bacteria, but overall its antibacterial efficacy
and anti–inflammatory properties are similar to azithromycin. In the
treatment of CFS/ME it is usually used in the maximum daily dose of
1,000 mg.
The side effects are similar to azithromycin, but clarithromycin has
more drug interactions. It should not be combined with statins or astemizole. It can increase the plasma levels of e.g. carbamazepine, theophylline, omeprazole and some benzodiazepines. Interactions with other
drugs such as phenytoin, valproate, bromocriptine and disopyramide are
possible.
The price and availability of clarithromycin are similar to those of
azithromycin.
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metronidazole (Flagyl, Metronidazol, Metronidazole,
Metrogyl, Klion)
Metronidazole is a nitroimidazole derivative, which has activity
against most anaerobic bacteria. It has good permeability in all kinds of
tissue and penetrates the blood–brain barrier well. It has been used to
treat chronic Lyme disease and many doctors believe it is the best drug
for this purpose, especially when combined with other antibiotics.31
Metronidazole also works against the parasite Giardia lamblia, which
has been controversially associated with IBS and chronic fatigue by
some doctors.32,33
Dr. Charles Wheldon combines metronidazole pulses with continuous administration of doxycycline and macrolides to treat chronic Chlamydia pneumoniae infection.34 Metronidazole can also be used to treat
dysbiosis of the gut and to eradicate Helicobacter pylori, which is
usually associated with stomach ulcers, but can colonize other parts of
the body as well.35
Stomach upset is the most common side effect of metronidazole.
Other adverse effects can include nausea and vomiting, skin eruptions
and neurological and psychiatric problems. Metronidazole can cause
peripheral neuropathy. In long term use monitoring of bloodwork is
recommended. Metronidazole can potentiate the effects of oral anticoagulants. There may be other interactions with phenytoin, cimetidine and
lithium.
Metronidazole is widely available and is very inexpensive.
rifaximin (Xifaxan, Normix, Zaxine, Spiraxin, Rifacol)
Rifaximin is used for gastrointestinal infections, especially traveler’s diarrhea. It is not absorbed into the body. It has been used to treat
IBS based on the theory that the condition is caused by small intestinal
bacterial overgrowth (SIBO). A paper reviewing several small studies
about this use concluded that it seems to be effective in some cases.36
In one study 96 out of 123 fibromyalgia patients were diagnosed as
suffering from SIBO.37 After treatment with antibiotics, improvement
was reported not only in gastrointestinal symptoms, but in joint pain and
fatigue as well. A patent has been filed titled “Method of diagnosing fibromyalgia caused by small intestinal bacterial overgrowth.”38 This treatment has reportedly greatly improved some cases of RLS39 and interstitial cystitis40 that have been purportedly caused by SIBO.
Rifaximin is usually free of side effects, because of the lack of systemic absorption. It can rarely cause allergic reactions. Because of its li-
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mited spectrum of action, it is not likely to cause fungal infections.
Rifaximin is available in the United States and some other, mostly
European countries, but not in the United Kingdom, Canada or Australia. It is somewhat expensive, especially in the U.S.
neomycin (Neo–Rx, Mycitracin)
Neomycin is an antibiotic of the aminoglycoside class. It is usually
only used in topical preparations. Given orally it can be used to treat
small intestinal bacterial overgrowth similar to rifaximin. Neomycin is
also an N–type calcium channel blocker, which may make it a highly
potent analgesic. There is some evidence of this, though more studies
are needed.41,42,43 Still, as a topical preparation neomycin is so safe and
convenient compared to many other treatments that it is worth trying at
least for severe intractable pain.
Neomycin can cause allergic reactions. When taken orally there is
negligible systemic absorption, but because neomycin is highly nephrotoxic, it may still cause kidney damage in some cases. Ototoxicity
(damage to the ears) is also possible. Neither of these problems is likely
to occur in external application, because the doses are so low, milligrams versus grams used in oral therapy.
Neomycin is available in the United States, the United Kingdom,
Canada, Australia and many other countries. Topical preparations often
contain other ingredients, but this usually does not matter, unless corticosteroids are included. In some markets neomycin cream is available
over the counter. The cost of the cream depends on the size of the
treated area, but it is not very expensive.
cycloserine (Seromycin, Cycloserine, Closina)
Cycloserine primarily has activity against mycobacteria (not to be
confused with mycoplasma), and is mostly used to treat tuberculosis.
Jay Goldstein sometimes tries small doses in otherwise treatment–resistant cases of CFS/ME and fibromyalgia, not because of its antibiotic
properties, but because it has neuropharmacological effects that may be
helpful to some treatment–resistant patients.44 Most importantly it is a
partial agonist at the glycine coagonist site of the NMDA receptor,
making it similar to NMDA antagonists.
Goldstein is not the first one who has used the drug for such off–
label indications. Cycloserine has been studied for phobias and traumas
in particular, often with success.45 Some studies have demonstrated
benefit in using the drug for Alzheimer’s disease.46 In animal tests cyc-
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loserine has shown efficacy in neuropathic pain.47 Usually the doses
used for neurological and psychiatric conditions are smaller than those
prescribed for tuberculosis.
Cycloserine can cause neuropsychological side effects such as
drowsiness, dizziness, depression, anxiety, headache, irritability and
convulsions. Pyridoxine (vitamin B6) may ameliorate these side effects.
Cycloserine affects the metabolism of phenytoin and may also deplete
vitamin B12 and folic acid.
Cycloserine is available in the United States, the United Kingdom,
Australia and a few other countries, but not in Canada. In most markets
only capsules of 250 mg are available, which makes it difficult to use
smaller doses (usually 50 mg).

Antivirals
In the 1980s CFS/ME was thought to be caused by Epstein–Barr
virus, the herpesvirus behind most cases of glandular fever, spawning
names such as chronic mononucleosis and chronic Epstein–Barr virus
syndrome.48 Now we know that at least most cases are not caused by
EBV, but it is widely accepted that CFS/ME is caused by a viral infection either always or in a subset of cases. Some doctors consider it the
sequela of a past viral infection and others think it is a chronic active
viral infection.
Successful trials with antiviral agents suggest that there must be a
chronic viral infection present in at least a subset of patients. Some
cases may be a combination of both: first one virus injures the immune
system and even though this infection is cleared, the body succumbs to
another virus. This “new” infection does not have to be something
newly caught—herpesviruses and many other viruses stay dormant in
the body and may become reactivated.
Which virus or viruses are guilty is a trickier question which numerous researchers have attempted to answer. Even if EBV or the other
herpesviruses are not the cause of CFS/ME, they have been shown to be
reactivated in a number of cases. Besides EBV and cytomegalovirus
(CMV), human herpesvirus 6 (HHV–6) has been strongly connected
with CFS/ME.49,50 HHV–7 may also be implicated.51 Infectious disease
specialist Martin Lerner believes CFS/ME is caused by a herpesvirus
infection of the heart.52
Enteroviruses, a group of viruses including e.g. polioviruses and
Coxsackie viruses, have been connected with CFS/ME epidemics for
decades. Several research groups have established the connection between enterovirus antibodies and CFS/ME.53,54,55,56 Other studies have
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found evidence of enteroviral RNA in the muscle.57,58,59 Enteroviruses
have also been connected to fibromyalgia.60,61 Contrary to some reporting, enteroviruses are not really “stomach viruses”—they infect the CNS
as well, as is evident from polio.
Other reported viruses include Borna virus (in CFS/ME62), parvovirus B19 (in CFS/ME63 and fibromyalgia64) and retrovirus (in CFS/
ME65,66), though all of these findings have later been disputed. The National CFIDS Association has even reported finding parainfluenza virus 5
(PIV–5) in CFS/ME.67 Fibromyalgia has been associated with just about
every chronic viral infection from HIV to hepatitis C and even
influenza68, but they are usually thought to be triggers instead of causes.
The antiherpesvirals have some problematic downsides. Almost all
of them are prohibitively expensive. Some of them require intravenous
administration. They have potential for toxicity, though usually patients
with CFS/ME tolerate them surprisingly well. In contrast to other antimicrobials, antiviral drugs usually cannot eradicate the infection completely. In a subset of cases, however, they seem be capable of suppressing it in the long term, as some studies have achieved lasting results in
the treatment of CFS/ME.
See also:
immunomodulators (CHAPTER 8), amantadine (CHAPTER 9),
probenecid (CHAPTER 10)
aciclovir (Zovirax)
Aciclovir is mostly used against herpes simplex and varicella zoster
viruses, but it has some activity against cytomegalovirus and Epstein–
Barr virus. It was first tried as a CFS/ME treatment in the 1980s. A
fairly small double–blinded study from 1988 did not get any significant
results using aciclovir in patients with CFS/ME with evidence of EBV
infection, even though some participants did report feeling better.69 The
results have been criticized to have been skewed.70
There are apparently no newer studies, but aciclovir is still occasionally used to treat CFS/ME. At least the shingles that often arises as a
complication of CFS/ME warrants aciclovir treatment. In oral use the
medication is usually dosed as many as 3–5 times a day. Headache and
stomach upset are the most common side effects. Drowsiness and neurological symptoms are possible. Allergic reactions and blood changes
occur rarely.
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Aciclovir is available virtually everywhere. Although expensive, it
is more affordable than other antiherpesvirals.
valaciclovir (Valtrex, Valavir)
Valaciclovir has better oral absorption compared to aciclovir and
does not require as frequent administration. In a six–month trial valaciclovir was given to 16 CFS/ME patients who had evidence of a persistent
EBV infection and they got better.71 Nine other patients in the trial had
both EBV and CMV and they failed to improve. Later a double–blinded
study with three–year follow–up showed that valaciclovir was more
effective than placebo for CFS/ME patients with EBV.72
Another small study tried both valaciclovir and ganciclovir on 11
patients who suffered from concomitant EBV and CMV infection. All
the participants improved and none suffered major adverse effects.73 In
general valaciclovir is fairly well tolerated. Valaciclovir has also been
tried in fibromyalgia in a double–blind study, but it did not result in any
benefit.74
Valaciclovir is available in most countries. It is more expensive
than aciclovir, but because of the better absorption and less frequent
administration the real cost is quite similar.
ganciclovir (Cytovene, Cymevene)
Ganciclovir is chemically very similar to aciclovir, but is much
more effective against cytomegalovirus. It has activity against Epstein–
Barr, HHV–6 and HHV–8 as well. In a small study 13 out of 18 CFS/
ME patients significantly improved after 30 days on ganciclovir.75 It has
been successfully given together with aciclovir.76
In oral use ganciclovir is poorly absorbed and calls for intravenous
administration, at least five days a week. Diarrhea and blood changes
are the most common side effects. Others include bone marrow depression, malaise, skin problems, aches and neurological symptoms.
Ganciclovir is available in the United States, the United Kingdom,
Canada, Australia and some other countries. It is extremely expensive.
valganciclovir (Valcyte, Valixa)
Valganciclovir is converted to ganciclovir in the body, so the
effects and adverse effects are similar to those of ganciclovir, but valaciclovir is absorbed better and can be taken orally. A study conducted
in the Stanford university got good results with valganciclovir.77 As
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many as 21 out of 25 CFS/ME patients reported major benefit from the
drug. They also published a scientific paper based on a smaller number
of patients.78
It is interesting to note that in these studies the effect lasted even
after the drug was discontinued after several months of therapy. Apparently the treatment was the most helpful for those patients whose illness had a sudden onset with flu–like symptoms. Stanford university has
the funding for a double–blind study of valaciclovir. Dr. Dale Guyer
also reports getting good results by using the drug on his CFS/ME patients.79
Valganciclovir is available in the United States, the United Kingdom, Canada and Australia. It is extremely expensive. A single tablet
can cost as much as 100 tablets of aciclovir.
famciclovir (Famvir)
Famciclovir has good oral absorption. It is used primarily in herpes
simplex and varicella zoster infections, but it also has activity against
other herpesviruses, as well as the hepatitis B virus and even the retroviruses. It may be effective against some herpesvirus strains which are
resistant to other medication.
Famciclovir does not usually cause blood changes or other serious
adverse effects. Nausea and headache are the most common side effects.
There may rarely be drowsiness, rashes, sedation, stomach upset or
fever.
Famciclovir is available in the United States, the United Kingdom,
Canada, Australia and some other countries. It tends to be more expensive than valaciclovir but cheaper than foscarnet and valganciclovir.
foscarnet (Foscavir)
Foscarnet is mainly used to treat cytomegalovirus infections, sometimes herpes simplex and HHV–6. It can be effective against virus
strains that are resistant to aciclovir and ganciclovir. It is sometimes
used in combination with other antiherpesvirals. Famciclovir is also the
most effective drug against HHV–6A, which is the subtype often found
in CFS/ME. It can only be administered intravenously.
Dan Peterson, a prominent CFS/ME expert, has reported that some
of his patients with evidence of viral infection in their cerebrospinal
fluid were improved on foscarnet, even though trials with valaciclovir
and ganciclovir were of no help.80 Four out of the 29 subjects were even
able to return to work.
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Foscarnet is available in the United States, the United Kingdom,
Australia and many other countries, but not in Canada. It is one of the
most expensive antiherpesvirals, but does not reach to the magnitude of
valganciclovir.
cidofovir (Vistide)
Cidofovir is indicated in the treatment of cytomegalovirus infection, but it is also effective against HHV–6 and some non–herpesviruses. There are reports from CFS/ME doctors who have found it useful
for some patients with HHV–6A.81 Cidofovir cannot be administered
orally, but in maintenance therapy it is often given only twice a month.
The most serious risk with cidofovir is the possibility of severe,
irreversible kidney damage. To protect the kidneys patients must be properly hydrated. Other possible side effects include e.g. nausea, fever,
weakness, headache, dyspnea and hair loss. Because of the risk of kidney damage cidofovir should never be combined with other drugs that
are toxic to the kidneys, including the NSAIDs.
Cidofovir is available in the United States, the United Kingdom
and Australia, but not in Canada. In general it does not enjoy availability
as good as that of the older antiherpesvirals. Even in countries where it
is licensed it may only be available to patients with CMV retinitis. It is
highly expensive.
ribavirin (Copegus, Rebetol)
Ribavirin is effective against a myriad of different viruses from
herpesviruses to influenza viruses, though it is mostly used against
hepatitis C. It also works against enteroviruses and the paramyxoviruses
(which includes PIV–5). The research team of John and Andrew Chia
found improvement in symptoms in CFS/ME patients with enteroviral
infection treated with the combination of ribavirin and interferon alfa.82
At least in mice ribavirin also possesses analgesic action.83
The most serious side effect is hemolytic anemia. Muscle aches,
bradycardia (slow heartbeat), stomach upset, tiredness, gout, rashes and
hair loss can occur. Some of these side effects are possibly caused by
magnesium depletion, so magnesium supplements may help. Ribavirin
can be teratogenic to both females and the female partners of male patients for up to six months after therapy has been discontinued.
Ribavirin is available in most countries. It is even sold over the
counter as an influenza treatment in Mexico. In some markets it is only
sold in combination with interferon alfa with the name Rebetron. Riba-
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virin is expensive, but not nearly as expensive as some of the antiherpesvirals.

Antifungals
Candida (a species of yeast, but usually specifically Candida albicans) is a controversial subject in medicine. It is a normal part of the
human flora and it is a well–known fact that it can sometimes colonize
the bodies of immunosuppressed patients and cause even life–threatening fungal infections. The concept of candida colonization in otherwise
healthy people is still disputed.
Chronic intestinal candidiasis was proposed as a cause of CFS/ME
in an article published in the Medical Hypotheses journal.84 Arnold
Mervyn Levin has also published a similar theory.85 In the early 1990s
Dr. Carol Jessop reported that over 80% of the CFS/ME patients she
tested were positive for candida.86 Some recent studies have found evidence of candidiasis in CFS/ME either immunologically or in stool
samples.87,88
To the author it seems improbable that candida would cause CFS/
ME as some holistic doctors also claim, but because of the immune dysfunction caused by the illness candida may be an opportunistic infection—a result, not the cause. The use of steroids (including oral contraceptives) and antibiotics can increase the risk of candida infection. An
association between candida and autoimmune disease has been
speculated.89
Candidiasis is purported to cause many different kinds of symptoms, such as fatigue, muscle weakness, stomach problems, headaches,
sore throat, cognitive problems, dizziness, poor coordination, chemical
sensitivity, low libido, PMS, urinary frequency, skin problems, irritability and anxiety. It has even been connected to depression90 and mitral
valve prolapse91, though especially the latter is highly controversial.
Most of these symptoms are similar to those of CFS/ME, which in
some cases may make it hard to figure out whether the patient has candidiasis, CFS/ME or both with candidiasis as an opportunistic infection.
Many CFS/ME specialists prescribe antifungal drugs, because they
believe that candida may indeed be a factor in causing the symptoms.
Especially Dr. Majid Ali has reportedly got good results with antifungals in CFS/ME, but his findings have never been properly published.
In a large survey conducted on patients with multiple chemical sensitivity, nystatin and fluconazole were rated the second and third most
effective prescription treatments, respectively.92 For some reason keto-
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conazole only scored as marginally more beneficial than harmful, even
though hundreds of patients rated all of the three medications.
Like bacteria, fungi can also develop a resistance to antimicrobial
therapies. This is why some doctors recommend using several antifungal
drugs at once. Often holistic practitioners also recommend a specific
“candida diet,” which is low on carbohydrates and especially sugar,
because they believe that sugar feeds candida (whether in the intestine
or in the blood).
nystatin (Mycostatin)
Nystatin is an antifungal which is only used topically for fungal
infections of the gastrointestinal tract (including the mouth), as it is not
absorbed into the body. It is a popular medication in the treatment of
CFS/ME and a large number of patients report having been helped by
it.93 Andrew J. Wright prescribes his patients 1–2 tablets four times a
day to be used for 2–6 weeks.94
In a double–blinded study nystatin was found helpful for “polysymptomatic patients” (people with many different symptoms in different organ systems).95 The most striking effect was found for mental,
abdominal and urogenital symptoms. Those who also followed a sugar
and yeast free diet in addition to nystatin got the most benefit.
Nystatin is low on side effects because of the lack of systemic
absorption, but in rare cases it can cause stomach upset and allergic
reactions. According to Dr. Jacob Teitelbaum the yeast die–off may provoke unpleasant symptoms, which is why he prescribes pioglitazone as
needed.96 There are no known drug interactions or contraindications
(except for allergy to the product).
Nystatin is available in virtually all countries, though the availability of different forms (e.g. suspension, pastilles, tablets, ointments)
varies widely. Usually pure powder form is recommended.
ketoconazole (Nizoral, Fungoral, Oronazol, Ketazol)
fluconazole (Diflucan, Fungata, Mycosyst, Flucomicon,
Baten)
itroconazole (Sporanox, Orungal, Isox)
These antifungal drugs belong to a group called azoles (other drugs
whose names end –azole such as omeprazole or aripiprazole are not
azoles). Unlike nystatin, they can be used for fungal infections situated
anywhere in the body. Itroconazole and fluconazole have a broader
spectrum of action than ketoconazole, which is mostly used against

102

Reviving the Broken Marionette

candida. Fluconazole is the most commonly used of these three, especially in CFS/ME.97 A commonly prescribed regime is 100–200 mg a day
for 3–6 weeks.
Relief in symptoms can apparently be experienced in a matter of a
few days. Jacob Teitelbaum treats patients with interstitial cystitis for
candida with a three–month course of fluconazole 98 He also uses it for
chronic sinusitis. Devin Starlanyl sometimes tries it for fibromyalgia
patients whose cognitive problems, depression, IBS or sleep disturbances she suspects to be caused by yeast.99
Stomach upset and pruritus (itching) are the most common side
effects of the azoles. Some patients have reported worsening of fatigue
from fluconazole, which may persist for a while after the medication has
been discontinued. Ketoconazole reduces the production of testosterone
and glucocorticoids. Fluconazole may prolong the QT interval. All of
the azoles can cause hepatotoxicity, so liver monitoring may be warranted.
Azoles can interact with many other drugs, such as macrolides, carbamazepine, buspirone, reboxetine, calcium channel blockers and many
benzodiazepines. Drugs that reduce stomach acidity (such as H2
blockers and proton pump inhibitors) may reduce the absorption of ketoconazole and itroconazole. Ketoconazole and magnesium should be
taken at different times of the day.
Itroconazole is available in the United States, the United Kingdom,
Canada, Australia and many other countries. Fluconazole and ketoconazole are sold virtually everywhere. The azoles are available as capsules/tablets and oral solution. Ketoconazole is also sold in many topical
formulations such as shampoo. All of these drugs are fairly expensive
especially in long term use, but ketoconazole is quite a bit cheaper than
the others.
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CHAPTER 5.
Psychiatric drugs
Antidepressants are among the medications most frequently used to
treat both CFS/ME and fibromyalgia and also the ones most frowned
upon by the patients—often for a reason. It is commonly assumed that
antidepressants are used to treat these conditions because they are
believed to be psychosomatic or psychiatric in origin. This may be true
in many cases, but these medications do have valid uses.
Serotonin is much more than just a neurotransmitter that regulates
mood. It could be called one of the “master commanders” of the body,
as it plays a role in a wide variety of biological functions. Dopamine and
norepinephrine (noradrenaline) are important for vigilance and alertness.
Antidepressants can be used as immunomodulators, to ameliorate fatigue, to improve sleep and to alleviate chronic pain. Especially the newer
antidepressants can also relieve cognitive problems.
Antidepressants have many pharmacological properties that are not
widely known. One study found that antidepressants of three different
classes downregulated the nitric oxide pathway by inhibiting the NMDA
receptor.1 Some opioidergic action has also been demonstrated.2 These
effects may explain some of the antidepressant and analgesic properties
of the drugs.
There are several practical benefits to antidepressants and some
other psychiatric drugs. Excluding some of the newest ones, most of
them are very inexpensive. The majority of doctors are familiar with
psychiatric drugs and almost any physician agrees to prescribe them—
something that cannot be said about all CFS/ME and FM treatments.
They are not the most effective therapy and probably not the first–line
choice in most cases, but sometimes they prove invaluable.
Of course, many people with CFS/ME and FM do suffer from depression or anxiety. Sometimes antidepressants can help these symptoms,
even if the more physical ones are untouched. Nonetheless the depression in most cases is secondary to the burden of the illness and thus it is
more useful to treat the person as a whole. Pain and disordered sleep can
be the root causes for depression and anxiety. Treating them effectively
may provide full relief from psychiatric comorbidities.
One must be careful when prescribing psychiatric medications, as
they frequently cause problems for people with these illnesses, especially CFS/ME. Some patients get severe adverse reactions from every
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single kind of antidepressant. If a few different medications have provoked serious side effects, it often means that the rest would also do more
harm than good. Usage should always begin with tiny doses, often doses
that would be completely ineffective for the majority of healthy people.
Most psychiatric medications also have the potential to cause significant drug–to–drug interactions, particularly some of the tricyclic antidepressants and SSRIs. Generally the serotonergic drugs (drugs that
affect serotonin levels, which includes almost all antidepressants)
should not be combined with sibutramine, dextromethorphan, tramadol,
many migraine drugs and St. John’s wort without physician’s approval.
This chapter also details the use of some other psychotropic medications, such as neuroleptics and lithium. These drugs carry even more
of a stigma than antidepressants, but they may have similar beneficial
effects and should not be ignored because of prejudice.
See also:
benzodiazepines, orphenadrine (CHAPTER 1), anticonvulsants
(CHAPTER 3), cycloserine (CHAPTER 4), piracetam/aniracetam
(CHAPTER 6), ketamine, cannabinoids (CHAPTER 9), scopolamine, aprepitant, losartan, ACE inhibitors, naphazoline
(CHAPTER 10)

Tricyclic antidepressants (TCAs)
Tricyclic antidepressants (TCAs) are very nonselective compared
to newer antidepressants and affect a wide range of different receptors.
Unlike newer antidepressants they also act as sodium channel blockers.
Because of this lack of selectivity the tricyclics often cause bothersome
side effects even in small doses, but on the other hand they may provide
relief from many different kinds of symptoms with just one pill. They
are also extremely inexpensive.
Because of their sleep–improving and analgesic qualities the TCAs
are one of the most commonly used drug classes used in the treatment
CFS/ME and especially fibromyalgia. The doses tend to be significantly
lower than would be used for depression. Even then the dosage may
vary greatly from person to person, as even the same dose can result in
different blood levels because of individual differences.
The TCAs can help with the prevention of migraine and chronic
tension headache. They are often helpful for IBS, especially the pain
associated with it.3,4 The anticholinergic effect may be useful in patients

Psychiatric drugs

113

with nocturia or interstitial cystitis.5 Several of the drugs have antihistamine–like properties which can reduce allergic symptoms and possibly
even inhibit the secretion of certain inflammatory cytokines in
CFS/ME.6 Many of them also block the H2 histamine receptor, an effect
that reduces the secretion of stomach acid.
Tachycardia, cardiac arrhythmias, orthostatic hypotension, dry
mouth, daytime sedation and weight gain are common side effects of the
tricyclics. They lower the seizure threshold and may cause photosensitivity. According to one review article up to 40% of patients with
CFS/ME cannot tolerate tricyclics at all7, which is hardly surprising considering how poorly this population tolerates drugs in general. Even
when the tricyclics do work, they often lose their efficacy over time.
All tricyclic antidepressants may have metabolic interactions with
e.g. diphenhydramine, bupropion, celecoxib, cimetidine, ropinirole,
dexamethasone, risperidone, many opiates and grapefruit juice. There
may also be other kinds of interactions with methylphenidate, clonidine,
hypoglycemic agents (including insulin), levodopa, lithium, carbamazepine, fluoroquinolone antibiotics, ephedrine and valproate. Tricyclic
antidepressants may deplete the body of coenzyme Q10 and vitamin B2
amitriptyline (Elavil, Endep, Tryptanol, Tryptizol,
Saroten)
Amitriptyline is one of the most popular treatments for CFS/ME
and especially fibromyalgia. It is highly sedative and has strong anticholinergic action. Amitriptyline is particularly effective in the treatment of
pain and sleep disorders. Additionally it can help stomach upset, different kinds of headaches and interstitial cystitis.8 According to doctor
Derek Enlander amitriptyline can give CFS/ME and fibromyalgia patients more energy.9
There have been no trials of amitriptyline for CFS/ME, but several
have been done on fibromyalgia, the earliest one dating back to 1981.
Most studies have found significant10 or at least moderate11 benefit. In
one study amitriptyline demonstrated better efficacy than moclobemide.12 Another one found it slightly better than the similar cyclobenzaprine.13
Compared to other tricyclics amitriptyline is more prone to causing
muscle weakness, orthostatic hypotension and weight gain. If it leads to
excessive morning sedation, it is best taken earlier in the evening. The
dose used to treat CFS/ME and fibromyalgia varies between 5 and 75
milligrams, much less than the dose that would work as an antidepressant. Amitriptyline has also been tried topically for pain relief, but it was

114

Reviving the Broken Marionette

not better than placebo.14
Amitriptyline is widely available in many different formulations,
including suspension and products combining the drug with e.g. a benzodiazepine. It is very inexpensive.
See also:
cyclobenzaprine (CHAPTER 1)
nortriptyline (Pamelor, Allegron, Noritren, Nortrilen,
Aventyl)
Nortriptyline is a metabolite of amitriptyline. Compared to amitriptyline it has more effect on norepinephrine than serotonin. Because of its
overall higher selectivity it is better tolerated. CFS/ME expert Dr. David
Bell considers nortriptyline to have a stronger analgesic effect than amitriptyline.15 There is one published case study about the use of nortriptyline in the treatment of CFS/ME.16 A study on fibromyalgia, however,
did not find the drug more helpful than placebo.17
Nortriptyline is less prone to causing orthostatic hypotension or
weight gain than other TCAs. Although not as sedative as amitriptyline
it can still be used as a sleep aid, but some patients find it energizing and
have to take it in the morning. It appears to be less likely to cause cardiac problems compared to most other TCAs, but the noradrenergic
action can cause urinary hesitancy.
Nortriptyline is available in the United States, the United Kingdom,
Canada, Australia and many other countries. The generic formulations
are very inexpensive.
protriptyline (Vivactil, Triptil, Concordin)
Protriptyline is almost entirely noradrenergic in action and has a
very long half–life. It is often considered the most energizing of the tricyclic antidepressants. Its antidepressant effect tends to have a rapid onset, even shorter than a week. Because of its stimulating nature protriptyline has sometimes been used treat ADHD, narcolepsy and hypersomnia.
Protriptyline is only available in the United States. It is inexpensive.
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clomipramine (Anafranil, Clomipramine, Clofranil,
Placil, Hydiphen)
Out of the TCAs clomipramine has the most pronounced effect on
serotonin reuptake. As a result it is sometimes even grouped as a SSRI,
even though it also has noradrenergic action. Like other drugs in the
class it has a wide range of action on other receptors. It is less sedative
than most other tricyclics. Clomipramine has been used to treat many
conditions, such as narcolepsy, OCD and a variety of pain syndromes.
Even though clomipramine is fairly well tolerated, cardiac adverse
effects may be more common than with most other tricyclic antidepressants and the risk of seizures may be increased more. The strong serotonergic properties of the drug often cause sexual dysfunction. Azole antifungals, phenytoin and omeprazole may interact with the metabolism of
clomipramine.
Clomipramine is widely available. Unlike most TCAs it is also
available as a modified release tablets. It is very inexpensive.
imipramine (Tofranil, Melipramin, Iramil, Imiprex)
Imipramine inhibits the reuptake of both serotonin and norepinephrine to a similar extent. It also has activity on the D1 and D2 dopamine
receptors. Imipramine is a highly effective antidepressant and thus frequently used for depression refractory to other treatments. It is also a
common treatment for enuresis (bed wetting) and other presentations of
overactive bladder. This effect may be at least partially mediated by
increased secretion of antidiuretic hormone.18
Imipramine was tried for fibromyalgia in a small study in 1985
with disappointing results.19 Out of 20 participants 19 quit the trial prematurely, most of them because of lack of efficacy. Only two improved
and one of them still dropped out because of adverse effects. Still, pain
specialist Jacob Teitelbaum believes imipramine may be more effective
than amitriptyline for pain.20 In general imipramine is among the most
poorly tolerated tricyclics, which is why its metabolite desipramine is
often preferred.
Imipramine is available in most markets, including the United
States, the United Kingdom, Canada and Australia. An oral suspension
is also available. The drug is very inexpensive.
desipramine (Norpramin, Pertofran)
Desipramine is a metabolite of imipramine. Unlike imipramine it
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only affects norepinephrine and is in fact one of the most selectively
noradrenergic medications. As a result it is the least sedative of the tricyclics and often the best tolerated one, with very little anticholinergic
action. It has been shown to be an effective treatment for chronic pain21
and ADHD.22 One study concluded that low–dose desipramine actually
worked better for chronic back pain than higher doses.23
Desipramine is by far the cheapest noradrenergic drug. It has been
discontinued in most markets, including the United Kingdom and Australia. It is still available in the United States, Canada and some other
countries. It is very inexpensive.
trimipramine (Surmontil, Rhotrimine, Tripress,
Sapilent)
Trimipramine is somewhat different in action from most tricyclic
antidepressants. In spite of what its name may suggest, it is not closely
related to imipramine. It only moderately inhibits the reuptake of norepinephrine and weakly that of serotonin and dopamine. Its antidepressant action is thought to primarily stem from the blockage of the 5–HT2
serotonin receptor. Trimipramine also blocks muscarinic cholinergic receptors, both H1 and H2 histamine receptors, alpha1 receptors and even
the D2 dopaminergic receptor.
Being highly sedative, trimipramine works well as a sleep aid.
Unlike the other tricyclic agents it does not adversely affect the amount
of REM sleep, but may even increase it.24 It is sometimes used to treat
chronic pain. One study found low dose trimipramine effective for the
pain symptoms of rheumatoid arthritis, but not for any associated depression.25 It was also found to be effective and well–tolerated in IBS.26
Trimipramine is better tolerated than most other tricyclics. The D2
blockage may cause tardive dyskinesia similar to neuroleptics, though
this effect has not been apparent in studies and the risk when using low
doses is negligible. Trimipramine is highly sensitive to drug interactions. E.g. many other antidepressants, phenytoin, omeprazole, diclofenac, clarithromycin, doxycycline, azole antifungals, verapamil and
cimetidine can affect its metabolism.
Trimipramine is available in the United States, the United Kingdom, Canada, Australia and some other markets. It is very inexpensive.
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dosulepin/dothiepin (Prothiaden, Dothapax, Dothep,
Thaden)
Dosulepin (formerly known as dothiepin) has similar potency in
inhibiting the uptake of serotonin and norepinephrine. Besides blocking
the receptors typical to the TCAs it also antagonizes the 5–HT2 serotonin receptors, which may contribute to its good efficacy as an anxiolytic. Dosulepin is highly sedative, but studies have shown it superior in
tolerability to both doxepin27 and clomipramine.28
There has been one double–blind study on dosulepin in fibromyalgia back in the 1980s.29 It concluded that the drug improved all the studied clinical variables compared to placebo and patients only experienced mild and transient side effects. The use of dosulepin as an analgesic
was also studied in rheumatoid arthritis with comorbid depression.30 The
drug was found effective for both pain and morning stiffness, though
depression scores did not differ between the treatment and placebo
groups.
Dosulepin is no longer widely available because of its high toxicity
in overdose. It is still on market in the United Kingdom, but not in many
other countries. It is also sold as a suspension, making dosing easier as
tablets are usually formulated for fairly large doses. It is very inexpensive.
doxepin (Sinequan, Sinquan, Zonalon, Deptran, Xepin)
Doxepin is a popular medication in the treatment of CFS/ME and
fibromyalgia. It is very sedative, though possibly slightly less so than
amitriptyline. It is often helpful for improving sleep quality and relieving chronic pain. Strong antagonism on both H1 and H2 types of histamine receptors makes it an effective antihistamine. It may also have
other antiallergic and immunomodulatory properties. Some CFS/ME
patients report that doxepin gives them more energy.31
A common dose is 2–10 mg at bedtime, though some patients take
considerably larger doses. CFS/ME expert Nancy Klimas recommends
doxepin, starting with a dose of 5 mg and titrating it up to a maximum
of 20–25 mg.32 Paul Cheney believes that the dose should not be larger
than 5–10 mg and recommends starting with only two drops of the suspension.33 He often uses doxepin in combination with clonazepam for
synergistic effects.
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Doxepin is available in the United States, the United Kingdom,
Canada, Australia and many other countries. A suspension form is available in most of them. It is very inexpensive.

Selective serotonin reuptake inhibitors
(SSRI)
The selective serotonin reuptake inhibitors (commonly known as
SSRI) are currently by far the most commonly prescribed antidepressants. They are frequently used in the treatment of CFS/ME, even
though the benefits appear questionable. There is more evidence to support their use in fibromyalgia, but even then other classes of antidepressants (especially the serotonin and norepinephrine reuptake inhibitors)
tend to be more effective. Nonetheless, some patients experience
remarkable improvement on the SSRIs.
Compared to the tricyclics SSRIs have better tolerability, but despite this CFS/ME patients often tolerate them poorly. According to
Canadian psychiatrist Eleanor Stein patients with CFS/ME generally
tend to react badly to fluoxetine and paroxetine.34 Instead she recommends low doses of citalopram or venlafaxine for depression and sertraline or citalopram for anxiety. In general the starting doses should
always be tiny.
SSRIs may sometimes relieve fatigue and tiredness, but often the
effects are the opposite. The same goes for orthostatic hypotension and
even interstitial cystitis—the condition can improve or get worse on the
SSRIs. The effects may not only depend on the individual but also the
particular drug. An exacerbation in fatigue may go away with time,
though that may not be of much comfort to a patient who is even more
disabled than usual.
Interestingly SSRI antidepressants have some immunomodulatory,
particularly immunostimulatory properties.35 They also appear to have
specific antibacterial36 and antifungal37 activity, though the former was
mostly against Gram–positive bacteria, which have rarely been implicated in chronic infections. The clinical relevance of these findings is
uncertain, but the SSRIs are clearly more than just mood enhancers.
The most common side effect is nausea. The likelihood depends on
the drug, but may be as much as 40%. Sexual side effects such as erectile dysfunction and difficulty reaching orgasm are common. Additionally the SSRIs can cause e.g. insomnia, nervousness, tremor, loss of
appetite, dry mouth, weight gain, headache, dizziness, sweating, stomach upset and rarely even epileptic seizures.
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Abrupt discontinuation of an SSRI can cause marked “withdrawal”
symptoms, especially with fluvoxamine and paroxetine which have
short half–lives. The SSRIs should never be combined with MAO inhibitors. Combinations with tricyclics, dextromethorphan, tramadol and
the triptans are usually not recommended.
See also:
methadone, buprenorphine (CHAPTER 2), dextromethorphan,
diphenhydramine, chlorphenamine (CHAPTER 9)
fluoxetine (Prozac, Sarafem, Portal, Fontex, Lovan)
Besides inhibiting serotonin reuptake, fluoxetine is an antagonist of
the 5–HT2C serotonin receptor, but the clinical effects of this are unclear.
Fluoxetine has a significantly longer half–life than any other SSRI, up to
a week. This minimizes withdrawal symptoms upon discontinuation, but
any side effects will also persist for longer, as well as the effects on the
metabolism of other drugs. Often the doses used to treat CFS/ME are
very low, only 2–10 mg a day.
Fluoxetine is normally considered the most energizing SSRI, but its
use in CFS/ME has mostly been disappointing. A fairly large study
found no benefit at all.38 Even the depression that some of the patients
suffered from did not improve. According to a 1990 study in CFS/ME
patients fluoxetine can act as an immunomodulator.39 Interestingly the
effects were more pronounced in patients with little or no depression. It
can take up to 3–4 months before the effects are noticeable.
The results from studies on fibromyalgia have been more impressive, though still conflicting. One study found fluoxetine effective and
well–tolerated.40 Another trial declared the benefit “mediocre” with 43%
getting adverse effects41, and a third one even found the drug ineffective.42 Fluoxetine has also been compared with amitriptyline and found
more efficacious.43 A second trial with these two antidepressants concluded that they work the best in combination.44 Fluoxetine may also be
helpful for IBS symptoms.45
Fluoxetine may be the SSRI least likely to cause sexual dysfunction, but anxiety and weight gain are relatively common. It can speed up
the elimination of some benzodiazepines as well as slow down the metabolism of tricyclic antidepressants, some anticonvulsants and neuroleptics. The efficacy of some narcotic painkillers may be reduced. Fluoxetine should not be combined with lovastatin or simvastatin. There are
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many other interactions, making the drug disagreeable for patients with
several medications.
Fluoxetine is available virtually everywhere and is very inexpensive. Usually the smallest tablet size is 10 mg. Oral suspension form is
available in some markets, making it easier to try small doses. In some
countries there is also a Prozac Weekly formulation, which contains 90
mg of fluoxetine.
fluvoxamine (Luvox, Fevarin, Faverin, Dumirox,
Floxyfral)
Fluvoxamine is prescribed for OCD more often than for depression.
It has a shorter half–life than other SSRIs and as a result it is usually
taken twice a day instead of just once. It appears to have pain–relieving
action.46 A study of low dose fluvoxamine in fibromyalgia reported
benefit in 41% of the patients.47 The drug was well tolerated, nausea
being by far the most common adverse effect. Another study tried the
drug for fatigue caused by a severe liver disorder, but did not find it
helpful.48
Fluvoxamine is one of the most sedative SSRIs, but it still causes
insomnia often compared to the others. Nausea and constipation are also
more common than with other SSRIs. Fluvoxamine has plenty of potential interactions with other drugs, including tricyclic antidepressants,
olanzapine, mexiletine, propranolol, ropinirole, carbamazepine, diazepam and alprazolam. It also strongly potentiates the effects of caffeine.
Fluvoxamine is available in the United States, the United Kingdom,
Canada, Australia and many other markets. It is very inexpensive. There
is no suspension form and the smallest 25 mg tablets are not available in
all markets, so patients may have to split pills for small doses.
sertraline (Zoloft, Lustral, Gladem, Serlain, Altruline)
Besides depression, sertraline is often used for anxiety, OCD and
PTSD. In a small study done in 1994 sertraline proved somewhat helpful in CFS/ME.49 Another study compared the drug to a combination of
ultrasound therapy and physiotherapy in patients with fibromyalgia and
found it far superior in efficacy.50 Pain, sleep and morning stiffness all
improved and 83% of the study participants evaluated sertraline as a
good treatment.
Dr. Charles Shepherd recommends initiating the treatment in
CFS/ME with a 25 mg dose, which may be increased if it does not cause
major side effects.51 According to him a subset of patients gets good
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results, but some cannot tolerate the medication at all. Charles Lapp is
another CFS/ME doctor who makes use of sertraline.52
Sertraline is more likely to cause sexual dysfunction than other
SSRIs. Because of minimal interactions it is a good choice for patients
with many medications.
Sertraline is available virtually everywhere, usually both as tablets
and as suspension. It is very inexpensive.
paroxetine (Paxil, Seroxat, Aropax, Paroxat, Deroxat)
Paroxetine has the strongest effect of the SSRIs on norepinephrine
reuptake. Besides depression it is used to treat e.g. anxiety, OCD and
PTSD. Paroxetine is not commonly used in CFS/ME or fibromyalgia,
but e.g. Jay Goldstein sometimes prescribes it to his patients in doses of
10–20 mg a day.53 According to him it can take between one hour and
eight weeks to start working.
Paroxetine inhibits nitric oxide synthesis, which may be important
in CFS/ME and fibromyalgia.54 Martin Pall, the researcher behind the
“NO/ONOO” theory which postulates excessive nitric oxide as the
cause of the symptoms in these illnesses, recommends paroxetine for
this reason 55 A study about controlled release paroxetine for fibromyalgia found it useful for other symptoms, but not so much for pain.56 Paroxetine can also be quite helpful for vasovagal syncope, a form of orthostatic intolerance that causes fainting.57
Paroxetine often brings out insomnia, but it is also quite prone to
causing drowsiness and fatigue compared to other SSRIs. It can elevate
the blood levels of e.g. some TCAs, neuroleptics, beta blockers and
amphetamines and potentiate the effect of anticoagulants. Some drugs
such as ropinirole can elevate the blood levels of paroxetine.
Paroxetine is available virtually everywhere and is very inexpensive.
citalopram (Celexa, Cipramil, Seropram, Cipram,
Citalon)
escitalopram (Lexapro, Cipralex, Seroplex)
Citalopram is a highly selective SSRI with barely any effect on the
reuptake of norepinephrine and dopamine. It is a popular antidepressant,
but it is not that commonly used to treat CFS/ME. Escitalopram is the
active stereoisomer of the racemic citalopram and even more selective.
It may have a lower incidence of side effects with similar efficacy. It
should be kept in mind that escitalopram dosages correspond to at least
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twice as much citalopram, because the drug is much more potent.
A small study recently tried escitalopram for CFS/ME with comorbid depression and found improvement in post–exertional malaise,
headaches, sleep, cognitive problems as well as depressive symptoms.58
There was no placebo group, however. Two double–blind studies have
tried citalopram in fibromyalgia. One found no benefit at all59, the other
concluded that there was slightly more improvement in the citalopram
group.60 Generally citalopram is a weak analgesic, but escitalopram is
not.61
Citalopram may be helpful in the treatment of orthostatic hypotension, if the therapy is initiated with a very low dose, which is slowly titrated up.62 It has also been found beneficial for some cases of IBS and
improvement was not connected with reduction in anxiety or depression.63 One study found citalopram useful for idiopathic chronic fatigue
and the aches associated with this condition.64 In low doses it may also
alleviate cognitive problems.65
The most common side effects are nausea, dry mouth, somnolence
and insomnia. Generally citalopram causes no change in weight, but
unlucky patients may experience even severe weight gain. Citalopram
may have interactions with metoprolol and cimetidine, but in general it
is unlikely to cause problems when combined with other drugs.
Citalopram is available virtually everywhere. Escitalopram is available in the United States, the United Kingdom, Canada, Australia and
some other markets. Besides tablets, oral drops are often available. Citalopram is very inexpensive, but escitalopram is more costly.

Serotonin and norepinephrine reuptake
inhibitors (SNRI)
Inhibiting the reuptake of both serotonin and norepinephrine sometimes offers superior antidepressant and anxiolytic efficacy. Increasing
the levels of norepinephrine may alleviate fatigue and the SNRIs are
often helpful for those who do not suffer from any psychiatric problems.
It has been noted that medications which affect the reuptake of both
serotonin and norepinephrine are more effective in treating fibromyalgia
pain than ones that only affect either neurotransmitter.66
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See also:
pethidine/meperidine, tramadol, nefopam (CHAPTER 2), sibutramine (CHAPTER 10)
venlafaxine (Effexor, Efexor, Efectin, Vandral)
desvenlafaxine (Pristiq)
Venlafaxine has a much stronger inhibitory effect on serotonin than
norepinephrine. Large doses may also affect dopamine reuptake. Smaller dosages are often considered to only have serotonergic action. In any
case for many patients venlafaxine is more helpful than the SSRIs and it
sometimes helps depression refractory to all the other treatments. It can
also be used to treat many different kinds of chronic pain.67 Desvenlafaxine is a metabolite of venlafaxine, which is only taken once a day.
Venlafaxine is fairly commonly used in both fibromyalgia and
CFS/ME. Jay Goldstein uses a small dose of 37.5–75 mg twice a day,
starting out with only 18.5 mg.68 He recommends trying SSRIs and bupropion first and venlafaxine only if these agents fail. According to him
venlafaxine often works well in combination with risperidone, though
this may carry the risk of serotonin syndrome.
One open and one double–blinded study have tried venlafaxine for
fibromyalgia with promising results, but both were small and the results
cannot be considered conclusive. Nonetheless both studies found significant improvement with venlafaxine.69,70 In the first one the improvement was found to be correlated with depression and anxiety; in the latter no such connection was found.
Venlafaxine can cause tachycardia and raise blood pressure, the
latter of which could be beneficial for some. Nausea is more common
than with the SSRIs. Other common side effects include e.g. psychiatric
symptoms, sweating, hot flashes and visual disturbances. According to
psychiatrist Eleanor Stein many CFS/ME patients tolerate the drug better if taken in small, frequent doses instead of slow release formulations.71
The treatment should never be discontinued abruptly, as venlafaxine is highly prone to causing withdrawal symptoms. Sometimes weaning off long–term use of the drug has to be done extremely slowly, over
the course of several months. Venlafaxine has potential interactions with
the same drugs as paroxetine. Azoles, macrolides and verapamil may
elevate the blood levels of venlafaxine. Desvenlafaxine only potentially
interacts with azoles.
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Venlafaxine is available in the United States, the United Kingdom,
Canada, Australia and many other markets. It is slightly more expensive
than the SSRI drugs. In some countries normal tablets are no longer
sold, only extended release formulations. Desvenlafaxine is only available in the United States and is more costly.
duloxetine (Cymbalta, Yentreve)
Duloxetine inhibits the reuptake of serotonin and norepinephrine,
to some extent also dopamine. It is more potent than venlafaxine. It is
frequently used to treat neuropathic pain, especially diabetic neuropathy
and is gaining popularity as a fibromyalgia treatment. Three double–
blinded studies have got good results using it for fibromyalgia.72,73,74
Duloxetine has been predicted as the next FDA–approved fibromyalgia
treatment.
Duloxetine is considered a promising candidate for the treatment of
CFS/ME as well, with a clinical trial currently underway.75 It is frequently used for urinary incontinence and some studies have found it
useful for overactive bladder as well.76 Most such trials have been done
in women and the drug may not be as effective for men.
Common side effects include nausea, dry mouth, headache, drowsiness, dizziness, urinary hesitancy and sexual problems. All but the last
two usually go away with time. Some people may experience orthostatic
hypotension and fainting, but duloxetine can also raise blood pressure.
A subset of patients gain weight, others experience reduced appetite and
weight loss. E.g. ropinirole, azoles and fluoroquinolone antibiotics may
elevate the blood levels of duloxetine.
Duloxetine is available in the United States, the United Kingdom,
Australia, Canada and some other countries, but its international availability is still limited. The price is similar to most other SNRIs and
NRIs.
milnacipran (Ixel)
Milnacipran inhibits the reuptake of serotonin and norepinephrine
with a much greater effect on the latter. The mode of action is similar to
tricyclic antidepressants, but milnacipran is much more selective and
thus better tolerated. Milnacipran can be effective for both fatigue and
pain. One study also found it effective for the cognitive dysfunction
associated with post–stroke depression.77
Two double–blind studies have evaluated the use of milnacipran in
fibromyalgia with good results. In the first study 75% of patients in the
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treatment group reported improvement, compared with only 38% in the
placebo arm.78 Pain, fatigue, mood and sleep were all improved.
Another study got similar results and actually found the drug more
effective in the group of non–depressed patients.79
Milnacipran is one of the best–tolerated antidepressants. Possible
side effects include dizziness, sweating, itching, nausea, anxiety, hot
flashes and painful urination. Milnacipran can also worsen orthostatic
hypotension, even though like venlafaxine it can sometimes elevate
blood pressure.
Milnacipran is currently available in some European countries. It
will probably be available in the United States and Canada in the near
future. It is one of the least expensive noradrenergic drugs.

Norepinephrine reuptake inhibitors (NRIs)
Norepinephrine reuptake inhibitors tend to be highly energizing,
sometimes bringing out insomnia and restlessness. They primarily help
with fatigue and cognitive problems. They are not as effective as pain
relievers as the SNRIs, but usually work better for this purpose than
purely serotonergic drugs. The NRIs may be tolerated by patients who
cannot take serotonergic medications.
The NRIs cannot cause serotonin syndrome in combination with
other drugs (although excessive noradrenergic stimulation can cause
adverse effects, there is no such thing as “norepinephrine syndrome”).
Still they should be not combined with MAOIs and they cancel out the
effect of clonidine. The NRIs do not usually cause tiredness, weight
gain or sexual problems, though they have their own characteristic side
effects, such as overstimulation, urinary hesitancy and palpitations.
See also:
protriptyline, desipramine (CHAPTER 5)
reboxetine (Edronax, Vestra, Norebox, Solvex, Prolift)
Reboxetine is a highly selective norepinephrine reuptake inhibitor.
It has barely any effect on serotonin reuptake. The antidepressant action
tends have a quicker onset than with most other drugs, often just ten
days or less. Reboxetine is stimulating and energizing compared to most
other antidepressants. It has been successfully used to treat narcolepsy.80
It is also an effective anxiolytic.
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Reboxetine can also help the fatigue caused by fibromyalgia and
CFS/ME. There is even a patent filed of its use for this purpose.81 The
pain relieving qualities of the drug are another good reason to use it for
these illnesses. A case series got good results by using reboxetine for
fibromyalgia and chronic low back pain.82
Dizziness, excessive sweating, dry mouth, headache, nausea, tachycardia and erectile and urinary difficulties are possible adverse effects of
reboxetine. Sexual side effects are nonetheless far less common than
with SSRIs. Reboxetine may lower seizure threshold. It should not be
combined with azoles, macrolides or fluvoxamine.
Reboxetine is available in the United Kingdom, Australia and many
other countries, but not in the United States or Canada. The price is
similar to venlafaxine.
atomoxetine (Strattera, Attentin)
Atomoxetine increases the levels of norepinephrine and dopamine
in the brain. It is most often used to treat ADHD. For some reason it has
not been studied for fibromyalgia. Atomoxetine has also been shown to
increase the levels of acetylcholine in some parts of the brain, an effect
which can improve cognitive function.83 Other cholinergic drugs have
sometimes yielded good results in the treatment of CFS/ME.
Headache, dry mouth, insomnia, stomach upset, loss of appetite,
nausea and vomiting are common side effects of atomoxetine. It may
also cause cardiac problems and dysmenorrhea (painful periods). A few
cases of severe liver injury associated with the treatment have been
reported. Weight loss is fairly common. E.g. fluoxetine, paroxetine and
ropinirole may increase the blood levels of atomoxetine.
Atomoxetine is available in the United States, the United Kingdom,
Canada, Australia and many other markets. It is more expensive than
most other antidepressants. The Strattera formulation is similarly priced
per dose regardless of strength, but unfortunately for the patients it is
sold in capsules, which makes it difficult to divide them.
bupropion (Wellbutrin, Zyban, Quomem)
Bupropion is often claimed to be an SSRI, but in reality it inhibits
the reuptake of norepinephrine and dopamine with barely any effect on
serotonin. It also has some action on the nicotinic cholinergic receptors.
It is used as an antidepressant (Wellbutrin) and as a smoking cessation
aid (Zyban), though both of these formulations contain the same active
ingredient and can be used interchangeably. It is considered a good anti-
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depressant for bipolar disorder, especially for rapid cycling.84
Bupropion has been used to relieve many different kinds of fatigue
and tiredness, e.g. in cancer patients. Besides the noradrenergic and
dopaminergic effects, it suppresses the inflammatory cytokine TNF
alpha85, which may be pertinent in reducing fatigue and other symptoms
of CFS/ME and fibromyalgia. Studies have demonstrated efficacy in the
treatment of neuropathic pain86 and restless legs syndrome.87
One small study about the successful use of the drug in CFS/ME88
as well as one case report, which describes the use of bupropion in combination with paroxetine89, have been published. Lucinda Bateman prescribes her CFS/ME patients slow release tablets with the dosage 100–
300 mg a day.90 Others suggest doses from 75 mg once a day to 150 mg
three times a day.91 The CFS/ME study used 300 mg a day, which is
probably suitable for FM as well.
Bupropion lacks most of the side effects of SSRIs except for dry
mouth. Instead of weight gain it tends to cause weight loss. Sexual side
effects are rare—in fact it can help with sexual problems caused by
SSRIs or other reasons. Because of its stimulating nature bupropion can
cause insomnia. Other common side effects include fever, tremor,
impaired concentration, headache, dizziness, stomach upset and altered
taste.
Bupropion increases the risk of seizures. This risk is generally negligible without other precipitating factors, but it means the drug cannot
be used in patients with epilepsy or a history of seizures. Fluoxetine,
orphenadrine, carbamazepine, valproate, cimetidine and oral contraceptives can affect the metabolism of the drug. Levodopa and amantadine
may worsen the side effects of bupropion.
Bupropion is available in the United States, the United Kingdom,
Canada, Australia and some other markets. In some countries it is only
approved for smoking cessation. It is more expensive than the SSRIs,
but cheaper than most other noradrenergic drugs. There are different
modified release formulations available depending on the country. Some
need to be taken twice a day, but Wellbutrin XL is only taken once.

Monoamine oxidase inhibitors (MAOI)
Monoamine oxidase inhibitors (MAO inhibitors or MAOIs for
short) work by inhibiting the activity of monoamine oxidase, an enzyme
which breaks down neurotransmitters such as serotonin, epinephrine,
norepinephrine and dopamine. MAOIs are generally effective antidepressants, but with some highly inconvenient properties. They have largely fallen out of fashion in favor of SSRIs and are mostly used for atypi-
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cal and treatment–resistant depression.
MAOIs can be either reversible or irreversible and selective or
non–selective. Older ones are irreversible, which means they permanently deactivate MAO and even if the drug is discontinued it can take
two weeks for the body to replace the enzyme. The selectivity refers to
whether the medication inhibits mostly just MAO–A, MAO–B or both
types.
Because of their mode of action MAOIs require strict dietary
restrictions. Foods containing the amino acids tyramine or tyrosine must
be either completely avoided or only consumed in moderation, depending on the food. This includes e.g. aged cheese, wine, coffee, chocolate,
avocados, bananas and most fermented and pickled products (such as
yoghurt, sauerkraut and soy sauce). Especially with the older MAOIs
consumption of the forbidden foods can have deadly consequences.
The interactions do not stop here. MAOIs should never be combined with most psychotropic medications and supplements, including
SSRIs, tricyclics, cyclobenzaprine, St. John’s wort and tryptophan/5–
HTP. Other medications to avoid include carbamazepine, some opiates
and dextromethorphan. They may also interact with e.g. anticholinergic
drugs, antihistamines, levodopa, lithium and alcohol. Individual MAOIs
can also have metabolic interactions with other drugs.
MAOIs are not commonly used to treat CFS/ME or fibromyalgia,
though Jay Goldstein has found them useful for some refractory cases.92
They are often poorly tolerated especially by CFS/ME patients, but may
sometimes be useful, especially if the patient also suffers from severe
depression and/or anxiety. Usually they are only tried when other agents
have not proven effective. If the patient cannot tolerate other types of
antidepressants, MAOIs usually cause even worse adverse effects.
moclobemide (Manerix, Aurorix)
Moclobemide is a reversible MAOI which selectively inhibits
MAO–A. As a result diet restrictions are not as crucial as with other
MAOIs. A Finnish study tried the drug for fibromyalgia, but failed to
get statistically significant results compared to placebo.93 The drug did
offer some pain relief, but fared poorly in regard to sleep. On the other
hand a study using pirlindole, a similar reversible MAO–A inhibitor
which is no longer available, found it helpful for fibromyalgia.94
Moclobemide may be helpful in increasing energy levels and
improving concentration in CFS/ME. There have been two trials about
this use showing limited efficacy. The first study included 49 CFS/ME
patients, of whom 14 suffered from depression.95 Other patients did not
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benefit from moclobemide, but half of the depressed ones got relief.
The other study was a double–blind placebo controlled one. Of the
treatment group 51% believed moclobemide helped them— though on
the other hand 33% of the placebo arm also reported improvement.96
According to the study moclobemide was particularly helpful for those
patients with impaired cell–mediated immunity. One trial got very promising results using moclobemide in migraine and tension headache
prophylaxis.97
Compared to many other psychiatric drugs moclobemide is not particularly sedative, but that comes at a price; it frequently causes insomnia and other sleep disturbances. Headache, stomach upset and dizziness
are also common. Many CFS/ME patients get severe adverse reactions
from this drug, so it should be started with a very low dose (if at all),
especially if the patient has tolerated other antidepressants poorly.
Moclobemide is not available in the United States, but it is sold in
the United Kingdom, Canada, Australia and a host of other countries. It
is very inexpensive.
phenelzine (Nardil)
Phenelzine is an irreversible and non–selective MAO inhibitor. In
addition it increases the levels of GABA in some parts of the brain,
which may explain why it is a powerful anxiolytic that provides relief
even in some otherwise refractory cases. Phenelzine has shown efficacy
in migraine prophylaxis.98 It is sometimes used to treat CFS/ME, with
one study from 1996 supporting its efficacy for this use, though many
patients dropped out prematurely because of side effects.99
The commonly recommended dosing regime of phenelzine differs
from other antidepressants. It is initially started with 15 mg three times a
day and titrated up to 60–90 mg a day. This dosage is maintained for at
least four weeks, after which it can be dropped as low as 15 mg, every
day or even every other day. These instructions may not be appropriate
for people with CFS/ME. The aforementioned study only used at most
15 mg a day.
The most common side effects are dizziness, drowsiness, sleep disturbances (both insomnia and hypersomnia), fatigue, weakness, weight
gain, orthostatic hypotension, constipation, dry mouth and stomach
upset. Sexual problems are possible. The side effects usually markedly
abate with time. Abrupt withdrawal of the drug can cause nausea,
vomiting and malaise. Phenelzine can also reduce the blood levels of
vitamin B6.
Phenelzine is available in the United States, United Kingdom,
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Canada, Australia and a few European countries. The price is quite
affordable.
tranylcypromine (Parnate)
Tranylcypromine is an irreversible MAO inhibitor with some anticholinergic action. Besides depression it is sometimes used to treat
PTSD and occasionally also CFS/ME. Tranylcypromine is more energizing than phenelzine, but as a result it is more likely to cause insomnia.
It may be less prone to lowering blood pressure compared to phenelzine.
Tranylcypromine is not recommended for those with a history of
headache (migraine or other kinds). Weakness, drowsiness, dizziness,
dry mouth, vision disturbances, loss of appetite, weight loss, nausea,
diarrhea and stomach upset are common side effects. Tranylcypromine
increases the blood levels of many drugs, such as mexiletine, ropinirole,
diazepam and phenytoin. It may lower the efficacy of many opiates.
Tranylcypromine is available in the United States, Canada, Australia and a few other countries, but not in the United Kingdom. It is
affordable but more costly than moclobemide and phenelzine.
selegiline (Eldepryl, Deprenyl, Jumex, Niar, Emsam)
Selegiline is an irreversible inhibitor of MAO–B (though large
doses also inhibit MAO–A), so it mostly affects dopamine. It also has
some effect on dopamine reuptake independent of the MAO inhibition.
Because of its dopaminergic mode of action selegiline was originally
approved as a treatment for Parkinson’s disease. More recently a transdermal selegiline patch (Emsam) has been approved in the treatment of
clinical depression.
Selegiline is stimulating and energizing and is sometimes used to
treat narcolepsy. It is widely considered a nootropic and is purported to
be a “life extension” drug used in tiny doses. It has some anticonvulsant
action as well.100 One small study compared oral selegiline to placebo
on 25 CFS/ME patients.101 It concluded that selegiline had a “small but
significant” therapeutic effect in CFS/ME, though it was not found to
act as an antidepressant.
In most patients selegiline is well tolerated. It is not as strict with
dietary restrictions as other MAOIs and with the lowest dose of the
Emsam patch no such restrictions are considered necessary. Dry mouth,
orthostatic hypotension and insomnia are possible adverse effects. The
patch may cause skin irritation.
Oral forms of selegiline are available almost everywhere. The
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Emsam patch is not yet available outside of the United States. It is also
highly expensive, most likely being the most expensive antidepressant at
the moment. Oral selegiline in contrast is very inexpensive.
rasagiline (Azilect, Agilect)
Rasagiline is a MAO–B inhibitor similar to selegiline. One of the
main differences is that selegiline metabolizes partly to L–methamphetamine, a stereoisomer of methamphetamine, but rasagiline does not.
Although this isomer is not considered psychoactive, it is not known
whether it can cause problems to some patients. It does show up as
amphetamine in drug tests.
The effects and contraindications of rasagiline are similar to the
ones of selegiline, but it has not been studied as extensively. Side effects
can include joint pain and indigestion. Rasagiline has potential drug
interactions with e.g. cimetidine, modafinil, carbamazepine, omeprazole
and ciprofloxacin.
Rasagiline has limited availability compared to selegiline and is
more expensive. It is available in the United States, Canada and some
European countries.

Other antidepressants
trazodone (Desyrel, Molipaxin, Trazolan, Trazone,
Trittico)
Trazodone is an antagonist of the 5–HT2 serotonin receptors with
some effect on serotonin reuptake. As an antidepressant it generally
starts working faster than most, usually within two weeks. It is very
sedative and its effects resemble those of the tricyclic antidepressants. In
CFS/ME and fibromyalgia it is primarily utilized as a sleep aid.
A few studies have found trazodone useful for some kinds of chronic pain102, but most have shown no benefit.103,104 Nonetheless improved
sleep may indirectly improve pain, especially in fibromyalgia. Trazodone is particularly good for those who tend to constantly wake up
during the night. CFS/ME doctor Charles Lapp prefers a combination
where clonazepam helps the patient fall asleep and trazodone aids in
maintaining sleep.105
Based on the experience of Dr. Roseanne Armitage, nefazodone is
more useful for women in the treatment of CFS/ME, but trazodone
works better for men.106 The dosage used varies greatly between 25 and
450 mg. Some patients benefit from small doses, but larger ones often
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cause orthostatic hypotension.107 The website eMedicine which is aimed
at medical professionals recommends starting with 25 mg in the treatment of fibromyalgia.108
The sedative action may cause daytime sleepiness. Other common
side effects of trazodone (neurological symptoms, nausea, headache,
nasal congestion) can be confused with the symptoms of CFS/ME and
FM as well. Nonetheless, compared to tricyclics the drug is well tolerated and has much fewer cardiac effects. The blood levels of trazodone
can be affected by ketoconazole and carbamazepine. Grapefruit juice
should only be consumed in moderation.
Trazodone is available in the United States, the United Kingdom,
Canada and many other markets, but not in Australia. It is very inexpensive.
nefazodone (Serzone, Dutonin, Nefadar)
As the name suggests, nefazodone is closely related to trazodone,
though it is also somewhat noradrenergic and as such less sedative than
trazodone. It is not considered a particularly effective antidepressant,
but it works for some people who are not helped by other medications or
cannot tolerate them. Nefazodone appears to not only be analgesic on its
own but also potentiate morphine analgesia.109
A small study tried nefazodone on 10 patients with CFS/ME, with
eight getting some relief from fatigue and four of them reporting moderate to major relief.110 Sleep disturbance was improved in eight of the
patients. Seven out of these ten had previously failed to respond to other
antidepressants. A case series published as a letter in the American Journal of Psychiatry describes three CFS/ME patients who benefited from
nefazodone.111
The side effects are typical of both SSRI and SNRI antidepressants
including e.g. nausea, dizziness, weakness, dry mouth, urinary problems, constipation, insomnia and sleepiness. Some people may experience hypoglycemia. Sexual problems are infrequent. Nefazodone can
have life–threatening interactions with astemizole and may also greatly
elevate the blood levels of some benzodiazepines. Combinations with
carbamazepine and some of the statin drugs are not recommended.
Nefazodone has been withdrawn from many markets because of the
risk of liver failure. This risk is extremely low (estimated to be 1 in
250,000–300,000 patient years), so many other medications can be considered to have similar or worse risks. Nefazodone is still available e.g.
in the United States. In the UK it can be prescribed on a named patient
basis. The risk of liver damage can most likely be minimized by supple-

Psychiatric drugs

133

menting with sources of glutathione such as whey protein or the drug
acetylcysteine (see CHAPTER 9).
mirtazapine (Remeron, Zispin)
Mirtazapine is a tetracyclic, mostly noradrenergic antidepressant
with a variety of actions. It blocks 5–HT2 serotonin receptors, H1 histamine receptors and alpha2 adrenergic receptors, but not cholinergic
receptors. It is also an antagonist of the 5–HT3 receptor, a mechanism
that relieves nausea and is often helpful in the treatment of CFS/ME and
fibromyalgia. It is sometimes used to treat IBS.
Mirtazapine has been tried in fibromyalgia in one open–label trial
in which 38% of the participants benefited from the drug.112 Dr. Charles
Lapp utilizes mirtazapine as a sleep aid in his CFS/ME patients.113 Especially smaller doses improve sleep quality. Depending on dose mirtazapine can be either stimulating or sedating. It may help in tension headache.114
Sleepiness and weight gain are the most common side effects. Both
can improve with dose reduction—or sometimes even with an increase
in dose. Mirtazapine lacks most of the side effects of SSRI drugs. It can
sometimes cause orthostatic hypotension, akathisia (motor restlessness)
and restless legs syndrome. Interactions with e.g. azoles, carbamazepine
and macrolides are possible.
Mirtazapine is available in the United States, the United Kingdom,
Canada, Australia and many other markets. It is inexpensive.
mianserin (Tolvon, Bolvidon, Norval, Lerivon)
Mianserin is quite similar in action to mirtazapine, though it has a
more pronounced effect on serotonin. Like mirtazapine it blocks alpha2
receptors and H1 receptors, but has barely any anticholinergic action. It
can be used similarly as a sleep aid. Mianserin has some analgesic properties115, probably mediated by the opioid receptors.116 A Russian study
found it effective for reducing pain and improving sleep and mood
symptoms in fibromyalgia.117
Mianserin is quite sedative and can cause drowsiness especially
during the first days of the treatment. It can potentiate the sedative
effects of other sedative drugs. Some metabolic drug interactions may
exist, but have not been properly evaluated. Like mirtazapine mianserin
can cause restless legs syndrome. Agranulocytosis and aplastic anemia
are rare but serious side effects.
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Mianserin is available in many European countries (including the
United Kingdom) and Australia, but not e.g. in the United States and
Canada. In many markets it has been replaced by mirtazapine. Mianserin is very inexpensive.
buspirone (Buspar, Anxiron, Spitomin, Buspiron)
Buspirone is more of an anxiolytic than antidepressant. It is not
related to the benzodiazepines, but acts through serotonergic and noradrenergic mechanisms and may also be a dopamine antagonist.118 It is
sometimes used as an adjunct for SSRIs for both depression and anxiety
and may be useful for PTSD. Buspirone has some analgesic action119,
but it may also decrease the analgesia of both opioids and NSAIDs.120 It
can be used to reverse SSRI–induced sexual problems in most cases.121
Buspirone may be helpful for chronic tension headache122 and
appears to be particularly effective in migraine prophylaxis.123 Devin
Starlanyl has found buspirone useful for fibromyalgia, reporting that it
may improve memory, reduce anxiety and regulate body temperature.124
Buspirone also increases growth hormone secretion125, which can be
beneficial in both CFS/ME and fibromyalgia.
Dr. Peter O. Behan believes that buspirone may be helpful for CFS/
ME because it targets the 5–HT1A serotonin receptor.126 According to
him the drug may significantly worsen the symptoms for a week or two,
but after that they begin to get better. Dr. H. Hooshmand notes that
buspirone relieves the fatigue associated with multiple sclerosis.127
Buspirone is usually not sedative. The most common side effects
are vertigo, agitation, headache, nervousness and nausea. It is not
recommended for people with a history of epileptic seizures. Several
drugs (e.g. azoles, macrolides and verapamil) and grapefruit juice can
significantly elevate the blood levels of buspirone and they should not
be used concomitantly. Dexamethasone and carbamazepine decrease the
efficacy of the drug.
Buspirone is available in the United States, the United Kingdom,
Canada, Australia and many other countries. It is very inexpensive.
tianeptine (Stablon, Coaxil)
Tianeptine has a novel action as an antidepressant. It enhances the
reuptake of serotonin, so it essentially works the opposite from SSRI
drugs. It is an effective antidepressant and anxiolytic lacking most of the
side effects of other antidepressants. It has also been used for various
off–label indications, such as erectile dysfunction128, asthma129, and
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ADHD130, making it an intriguing treatment choice for those patients
with many comorbid conditions.
Tianeptine appears to be generally neuroprotective, though it does
not protect against glutamate excitotoxicity.131 It stabilizes the HPA
axis132 and acts as an analgesic.133 A clinical trial is currently trying it
for fibromyalgia.134 There is a U.S. patent that proposes tianeptine as a
treatment for a myriad of neurological conditions, including “chronic
fatigue syndrome, [and] myalgic encephalomyelitis post–viral fatigue
syndrome.”135 Another patented use is that of IBS and dyspepsia.136
Insomnia, nightmares and headache are fairly common side effects.
Nausea, constipation, drowsiness, dizziness and dry mouth can occur,
but are less frequent than with most other antidepressants. There are no
known drug interactions. Tianeptine is taken more frequently than most
antidepressants, usually three times a day. Abrupt discontinuation can
cause insomnia, nausea and other symptoms.
Tianeptine is currently available in France and some other European countries and in parts of Asia and South America, but not in the
United States, United Kingdom, Canada or Australia. It no longer
enjoys patent protection, which makes it very inexpensive, but unlikely
to be licensed to new markets.
S–adenosylmethionine/ademetionine (Transmetil)
S–adenosylmethionine, better known as SAM–e or SAMe, is a
molecule naturally found in almost all body tissues, which acts as a
methyl donor. It is most commonly used as an antidepressant and is
thought to have multiple modes of action. It may act through increasing
levels of brain neurotransmitters, creatine and the important antioxidant
glutathione. It is also involved in the formation of myelin.
Besides lifting mood, SAM–e can relieve fatigue and cognitive
problems. In some countries it is approved for the treatment of osteoarthritis and liver problems. Many studies have shown it just as effective
as other antidepressants, and it usually has a quicker onset.137 The
recommended dosage varies from 50 mg to 1,600 mg a day, usually
being 200–400 mg.
As many as four double–blinded studies have evaluated the use of
SAM–e in fibromyalgia. One tried intravenous administration of the
drug, but did not find it useful.138 In contrast intramuscular injections of
SAM–e proved helpful for pain and depression in another trial.139 Both
of the studies administering the drug orally produced positive
results.140,141 The precise outcome differed between the studies—one
found benefit in tender point score and depression, others did not.
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SAM–e has better tolerability compared to traditional antidepressants. Side effects are rarely experienced, but stomach upset seems to be
the most common. Some people have reported nausea, anxiety, irritability, dizziness, insomnia or lowered libido. SAM–e may raise the levels
of homocysteine, which has been considered a risk factor for cardiovascular disease, but the causal relationship is unclear. As a result it is
recommended to take SAM–e with some B complex vitamins (B6, B12
and folic acid).
SAM–e is available over–the–counter in the United States and
many other countries. In some, mostly European countries (such as Germany, Italy and Spain) it is a prescription medication. The problem with
it lies in the price, as in most countries it is very expensive in larger
doses. Small doses should still be affordable.
L–tryptophan (Tryptan, Optimax)
5–hydroxytryptophan (Levotonine, Cincofarm)
L–tryptophan or just tryptophan is an essential amino acid, that is,
we must obtain sufficient quantities of it from our diet to subsist. One of
its functions in the body is acting as a serotonin precursor. 5–hydroxytryptophan (better known as 5–HTP, sometimes called oxitriptan) is
another precursor, which is the intermediate step from L–tryptophan to
5–hydroxytryptamine, or serotonin. Besides depression the tryptophans
often help insomnia.
An open trial of 5–HTP in fibromyalgia found improvement in all
studied parameters142 and a second, double–blinded, trial corroborated
these findings.143 Another fibromyalgia study found the combination of
a MAOI and 5–HTP much more effective than other antidepressant regimes (amitriptyline, 5–HTP or MAOI alone).144 Several studies have
tried the tryptophans for chronic headaches (including migraines), but
the results have been mixed. In some countries 5–HTP is approved as an
adjunct treatment for myoclonus and other neurological disorders.
Tryptophan is better tolerated than SSRI drugs, but not without side
effects. 5–HTP is more bioavailable than L–tryptophan and may thus be
more effective, but it can also cause stomach problems, as it is able to
convert to serotonin already in the intestine, which contains plenty of
serotonin receptors. Both can cause nausea, sedation and sexual problems.
In the 1980s L–tryptophan was associated with a serious and sometimes deadly condition called eosinophilia myalgia syndrome, caused by
impurities in some manufacturers’ products. Monitoring has been much
stricter since and no further cases have been reported. A more important
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reason for caution is the risk of serotonin syndrome when either of the
tryptophans are combined with other antidepressants, so this should
never be done without physician’s approval.
As a result of the eosinophilia myalgia syndrome scandal L–tryptophan used to be banned in many countries. Now both are usually available over the counter. In Canada and Germany L–tryptophan requires a
prescription. 5–HTP is a prescription drug in e.g. France, Italy and
Spain. In the United Kingdom L–tryptophan is available both on prescription and as a supplement. In some countries 5–HTP is only legally
available in herbal products as a constituent of the plant Griffonia simplicifolia (also known as Bandeiraea simplicifolia).

Neuroleptics and lithium
Neuroleptics (also known as antipsychotics) are primarily used to
treat psychosis and as adjuncts in the treatment of bipolar disorder,
sometimes depression as well. They are divided into typical antipsychotics, which block dopamine receptors, and atypical ones, which also
antagonize 5–HT2 serotonin receptors and are usually lower in side
effects. All of the drugs reviewed here are atypical ones. Lithium is
sometimes classified as a neuroleptic agent, though it is usually considered a mood stabilizer.
Neuroleptics are mainly used in the treatment of CFS/ME and fibromyalgia to relieve pain and as sleep aids. They and lithium both have
the potential to cause significant adverse effects. Neuroleptics may
cause tardive dyskinesia (involuntary movements) and the extremely
rare neuroleptic malignant syndrome, which is a medical emergency.
Weight gain is common and sometimes drastic. Thus with a few exceptions these agents should only be reserved for severe, refractory symptoms.
olanzapine (Zyprexa)
Olanzapine blocks a large variety of different receptors, including
several types of dopamine and serotonin receptors, muscarinic receptors,
alpha1 receptors and H1 type histamine receptors. It is less well known
that it also antagonizes 5–HT3 receptors, which can is often beneficial in
CFS/ME and fibromyalgia. It is mostly used to treat schizophrenia, but
has also been prescribed for depression, nausea, PTSD, chronic headache and other chronic pain syndromes.
Several papers have been published about the use of olanzapine for
fibromyalgia. The earliest one described two cases refractory to other
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treatment who had done well on olanzapine.145 A case series reviewed
the charts of 51 fibromyalgia patients treated with the drug and found
significant improvement on most scales.146 Another case series found
olanzapine helpful for 43% of study completers—though almost half of
the original participants dropped out because of side effects.147
Olanzapine has been used as a sleep aid owing to its sedative and
sleep improving qualities. Lucinda Bateman uses a dose of 2.5–10 mg
on her CFS/ME patients.148 David Bell prescribes a dose of 2.5 mg.149
Because of the significant side effects even low doses should probably
be reserved for those patients who do not respond to other treatments.
Daytime sedation is a common, but the most bothersome side effect
of olanzapine is weight gain, which is often marked. A study tried the
anticonvulsant topiramate for reducing the weight gain with good
results, also improving quality of life and health of the patients.150 H2
antagonists may be effective for the same purpose.151 Olanzapine has
been associated with an increased risk of diabetes. Fluvoxamine and
ketoconazole increase the blood levels of the drug and carbamazepine
can reduce its efficacy.
Olanzapine is available virtually everywhere, though the smallest
2.5 mg tablets are not available on every market. This is not a major
problem as the 5 mg tablets can be split and doses smaller than 2.5 mg
are hardly ever used. Larger doses tend to become expensive compared
to most psychiatric drugs.
risperidone (Risperdal, Rispolept, Belivon)
Risperidone has high affinity for the 5–HT2 serotonin receptors and
only moderate affinity for the D2 dopamine receptor. It also blocks
many other receptors similar to the tricyclic antidepressants, but has no
effect on cholinergic receptors. Low doses are sometimes prescribed for
anxiety, depression and PTSD. Dr. Jacob Teitelbaum uses risperidone to
treat pain, anxiety and sleep.152 He recommends starting out with only
0.25 mg, which is titrated up by 0.25 mg every six weeks to a maximum
of 1.5 mg.
Jay Goldstein uses risperidone in low doses (0.25–0.5 mg) to treat
CFS/ME and fibromyalgia and notes that in these doses it may actually
increase serotonin and dopamine levels in the brain.153 He reports occasional good results with a combination of risperidone with venlafaxine154, but there are reports of serotonin syndrome arising from similar
combinations.
The most common side effects are insomnia, agitation, anxiety and
headache. Weight gain is possible, but usually less pronounced compa-
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red to other neuroleptics. Risperidone can cause orthostatic hypotension,
but this is unlikely with the proposed low dosages. Carbamazepine may
lower the blood levels of the drug.
Risperidone is available in the United States, the United Kingdom,
Canada, Australia and many other markets. The 0.25 mg tablets are not
available everywhere, but the 0.5 mg tablets are scored and thus easy to
split. Risperidone is fairly inexpensive.
amisulpride (Solian)
sulpiride (Dolmatil, Sulpor, Meresa, Sulpitil, Dogmatil)
Like other antipsychotics, amisulpride and sulpiride block the
dopamine receptors. In small doses these drugs actually lead to an
increase in dopaminergic transmission, which can have stimulating and
antidepressive effects. In some European countries amisulpride and sulpiride are approved for the treatment of dysthymia (chronic “low–
grade” depression). The antidepressant action often has a very rapid
onset.
One study found amisulpride as effective as fluoxetine for depression and more effective for anxiety with the drugs having similar tolerability.155 Low doses of sulpiride are also used to treat vertigo and tinnitus. In one study it benefited 56% of patients with tinnitus.156 When it
was combined with melatonin, as many as 81% were improved.
Both drugs can cause orthostatic hypotension, nausea and weight
gain, though the latter tends to be mild. Sedation is possible, but usually
the small doses are more prone to causing overstimulation and thus the
medication should be taken early in the day. Both drugs may lower the
seizure threshold. Rarely they may prolong the QT interval, which may
result in dangerous cardiac arrhythmias.
Amisulpride and sulpiride are available in many European and
Asian countries (including the United Kingdom) and amisulpride also in
Australia, but they are not approved in the United States and Canada.
Besides tablets an oral suspension form is usually available. Both drugs
are very inexpensive.
ziprasidone (Geodon, Zeldox)
Ziprasidone is the most potent agonist of the 5–HT1A serotonin
receptor in clinical use. Like other atypical neuroleptics it also blocks
dopamine receptors and 5–HT2 receptors, with some affinity for histamine and alpha1 receptors. It is used to treat schizophrenia and bipolar
disorder. Jay Goldstein has found it the most useful atypical neuroleptic
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[in the treatment of CFS/ME and fibromyalgia], noting that it has few
adverse reactions, causes no weight gain and may even be effective
from the first dose.157
Common side effects include insomnia, sedation and orthostatic
hypotension, though ziprasidone is not as sedative as many other antipsychotic drugs. It can increase the QT interval and should not be combined with other drugs with similar action. Carbamazepine can decrease
and azoles increase the blood levels of ziprasidone.
Ziprasidone is available in the United States, Canada, Australia and
some other countries all over the world, but not in the United Kingdom.
It is somewhat expensive.
quetiapine (Seroquel)
Quetiapine is indicated in the treatment of schizophrenia and mania
and used for a variety of off–label indications. One study found it effective for the fatigue and stiffness associated with fibromyalgia, but not
for pain.158 A second fibromyalgia trial augmented it with pregabalin
with good results, though a fairly large proportion of participants withdrew from the study.159
Because of its extreme sedative qualities quetiapine is commonly
utilized as a sleep aid. As one person using it as described, “it is not a
sleeping pill but an elephant tranquilizer.” It is often used by people
with CFS/ME for this purpose, but they usually require very small doses
to avoid excessive daytime sedation and “feeling like a zombie.”
Other side effects include constipation, headache and weight gain,
though it is less pronounced than with many other antipsychotics and
weight loss is also possible. Quetiapine may lower seizure threshold.
Animal studies have found that in long–term use quetiapine can cause
cataracts. It is not known whether this is applicable to humans, but in
prolonged use eye examinations are recommended.
Quetiapine is available in the United States, the United Kingdom,
Canada, Australia and some other markets. Even in the smallest 25 mg
dose it is somewhat expensive compared to most other sleep inducing
agents.
lithium (Eskalith, Carbolith, Camcolit, Priadel,
Neurolithium)
For over 50 years it has been known that many lithium salts act as
mood stabilizers, even though the mode of action is not fully understood. Lithium is commonly used to treat bipolar disorder and is effec-
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tive against both depression and mania. It may be prescribed for migraine prophylaxis, for chronic headaches or to augment the efficacy of
antidepressants. Lithium also has immunomodulatory and antiviral, particularly antiherpesviral properties.160
Lithium is sometimes used to treat fibromyalgia. A case series
describes three patients who improved markedly on lithium with a dose
of 300 mg administered 3–4 times a day.161 One of them could not tolerate the dose that produced complete pain relief, but in others the drug
was well tolerated. One patient even remained pain free after lithium
was discontinued. Jacob Teitelbaum prescribes lithium in doses of 200–
600 mg a day for both CFS/ME and FM.162
Before initiating lithium treatment the patient needs some bloodwork for e.g. renal and thyroid function, which should be monitored
every 3–6 months. Lithium concentrations also need monitoring,
because its therapeutic width is very narrow (that is, toxic levels are not
far from therapeutic levels). Electrolyte imbalances may increase the
risk of toxicity. It is important to try to eat a moderate and fairly constant amount of salt.
Common side effects include ataxia, tremor, muscle weakness, nausea, loss of appetite, stomach upset and dry mouth. Hair loss is possible.
Lithium frequently causes increased thirst and urination. Diuretics, ACE
inhibitors, metronidazole, tetracyclines and some NSAIDs may elevate
lithium levels and thus induce lithium toxicity. SSRIs, verapamil, baclofen, neuroleptics, carbamazepine and phenytoin may exacerbate the neurological side effects of lithium.
Lithium is available virtually everywhere. It is very inexpensive. In
some countries certain lithium preparations are sold over–the–counter
and are purported to have antidepressant and mood stabilizing properties, but in reality most of these preparations contain “homeopathic”
doses (often only micrograms) of lithium, not nearly enough to have real
therapeutic effects.
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CHAPTER 6.
Stimulants and nootropics
Sympathomimetic and dopaminergic drugs
Sympathomimetic drugs stimulate the sympathetic nervous system,
similar to our endogenous sympathomimetic amines, epinephrine (adrenaline) and norepinephrine (noradrenaline). They are usually activating.
Dopaminergic drugs can be very stimulating or sedative, depending on
which dopamine receptors are affected and also on individual differences. Some sympathomimetic drugs such as amphetamines also release
dopamine in the brain. Fibromyalgia and some related conditions have
been suggested to be deficiencies of sympathomimetic amines.1
Dopamine is a neurotransmitter which is important for e.g. vigilance and cognition. It is also associated with feelings of pleasure—
almost all recreational drugs increase dopamine levels in the brain. The
symptoms of Parkinson’s disease are caused by a lack of dopamine.
Low dopamine has also been implicated in ADHD and depression. Excess dopamine is thought to cause psychosis. All current antipsychotics
(CHAPTER 5) are antagonists (or partial agonists) of dopamine receptors.
A deficiency of dopamine has been postulated in CFS/ME and
especially fibromyalgia. A study using PET imaging showed that people
with fibromyalgia do not experience a similar release of dopamine in the
brain as healthy people do.2 Another PET study demonstrated reduced
presynaptic dopamine activity in patients with FM.3 The main author of
these studies has suggested stress as a cause for this dopaminergic dysfunction.4
High levels of prolactin have been found in post–polio syndrome.
As excessive prolactin signifies dopamine deficiency, it has been suggested that the symptoms of PPS and other “post–viral fatigue syndromes” are caused by dopamine depletion, which could be treated with
dopaminergic drugs.5 A study found that the majority of women with
hyperprolactinemia have fibromyalgia.6
Dr. Jay Goldstein believes that dopamine plays an important part in
the pathophysiology of CFS/ME and fibromyalgia. He thinks the dysfunction may be located at the dopamine receptors, but that dopamine
secretion might also be impaired.7 In animal studies dopaminergic drugs
reduce the production of nitric oxide and TNF alpha in peripheral neut-
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rophils.8 This anti–inflammatory effect might explain the benefits of
dopaminergic drugs in CFS/ME and fibromyalgia.
All kinds of stimulants can cause restlessness, overstimulation and
insomnia. Some people cannot tolerate them at all. On the other hand
some dopaminergic drugs can cause narcolepsy–like sleeping attacks.
They also have other peculiar but very rare side effects, such as pathological gambling and other forms of obsessive behavior. Ergot alkaloids
may cause cardiac fibrosis (thickening of the heart valves). Sympathomimetic drugs are contraindicated when using MAO inhibitors.
See also:
protriptyline, desipramine, norepinephrine reuptake inhibitors,
selegiline (CHAPTER 5), amantadine (CHAPTER 9), naphazoline
(CHAPTER 10)
methylphenidate (Ritalin, Concerta, Rubifen, Equasym,
Ritalina)
Methylphenidate is a sympathomimetic drug used to treat ADHD,
sometimes narcolepsy and even depression. It may be employed to combat fatigue and cognitive problems in CFS/ME and fibromyalgia. A
double–blinded study achieved fairly good results in a subset of CFS/
ME patients.9
Lucinda Bateman prescribes methylphenidate for her CFS/ME patients in dose of 5–20 mg 2–3 times a day.10 Dr. Charles Lapp also
recommends methylphenidate for CFS/ME.11 The drug often works well
initially, but tolerance may develop with time. Methylphenidate potentiates opioid analgesia and reduces opioid–induced sedation.12
Insomnia, restlessness, headache, tachycardia and arrhythmias are
common side effects. In some cases there can even be hallucinations.
Methylphenidate should not be used with venlafaxine or tricyclic antidepressants. E.g. fluoxetine, paroxetine, carbamazepine and ropinirole
can influence blood levels of the drug. It should be used with caution in
epilepsy and bipolar disorder.
Methylphenidate is widely available. It is available as immediate
release capsules and tablets, several modified release formulations and
as a transdermal patch (Daytrana). It is affordable.
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amphetamine salts (Adderall)
dexamphetamine/dextroamphetamine (Dexedrine)
lisdexamphetamine (Vyvanse)
Amphetamines have a reputation as drugs of abuse, but as with
many other drugs, the problem is not the substance but the reckless use
for recreational purposes. Amphetamines are used as a treatment for
ADHD and can help other kinds of cognitive problems as well. They are
often effective for narcolepsy and severe chronic fatigue. In a placebo–
controlled pilot study dexamphetamine helped 9 out of the 10 patients
with CFS/ME.13
Amphetamines also have some interesting, non–intuitive uses.
There is a case report of two women with refractory interstitial cystitis
whose illness remitted in a matter of week with 20 mg of dexamphetamine a day.14 Another case report describes a woman whose intractable
pain from rheumatoid arthritis was alleviated by 10 mg dexamphetamine.15
There is a hypothesis that increased capillary permeability is an
etiologic factor in fibromyalgia and that amphetamines would help it, as
well as headaches, carpal tunnel syndrome and chronic urticaria.16 It has
been suggested that the weight loss properties of amphetamines are in
fact caused by the reduction of excessive vascular permeability, which
leads to reduced water retention (edema).17 Like methylphenidate,
amphetamines potentiate opioid analgesia and reduce the sedation
caused by opiates.18
The effects of amphetamines are significantly longer lasting than
those of methylphenidate. Dexamphetamine has a slightly shorter duration of action than amphetamine salts, but lisdexamphetamine lasts
longer than either of them. Jay Goldstein has found amphetamine salts
to be the stimulant of choice for people with CFS/ME or fibromyalgia,
and superior to other amphetamines.19 Amphetamines may be more likely than methylphenidate to cause insomnia and loss of appetite.
Amphetamine salts are available in the United States, Canada and a
few other countries. Dexamphetamine is available in the United States,
the United Kingdom, Canada, Australia and some European countries.
Lisdexamphetamine is currently only available in the United States.
With the exception of lisdexamphetamine, the amphetamines are not
particularly expensive.
midodrine (ProAmatine, Amatine, Gutron)
Midodrine is an alpha–sympathomimetic drug (not an alpha block-
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er, as some sources mistakenly list it, but the exact opposite) used to
treat orthostatic hypotension. It acts a vasoconstrictor and may improve
cerebral circulation, which may in turn improve attention.20 Midodrine
has a fairly short half–life and needs to be taken three times a day. It is
not recommended for use before bedtime or before lying down.
Mark Alexander reports improvement from midodrine in adolescents with orthostatic intolerance and CFS/ME.21 He reports serious side
effects to be uncommon. One case report22 and one small study23 on the
use of midodrine in CFS/ME have been published, providing very
encouraging results. Dr. Jay Goldstein believes that the positive effects
of midodrine are not a result of the raised blood pressure, but due to the
stimulation of oxytocin release.24
Side effects may include tingling, itching and other sensations of
skin, cardiac symptoms and problems urinating. There can be drug interactions with e.g. other sympathomimetics, heart medications, cimetidine, ranitidine, metformin and ergotamine derivatives. Midodrine
should not be used in persons with hypertension. It can elevate blood
pressure too much even in hypotensive persons. Concomitant use of
fludrocortisone increases this risk.
Midodrine is available e.g. in the United States, Canada and some
other countries, but not in the United Kingdom or Australia. The high
price no doubt limits its availability to many patients.
etilefrine (Effortil)
Etilefrine is a sympathomimetic similar to midodrine, but it also
has some beta agonist activity. It is used for orthostatic hypotension, in
some countries also for nasal congestion and enuresis (bed wetting) in
children. It is usually taken in doses of 5–10 mg three times a day, but
people who are sensitive to medications may have to start at 1/4 of a
tablet (1.25 mg). Side effects are similar to midodrine.
Etilefrine is available in some countries in Europe, South America,
Asia and Africa, but not in the United States, the United Kingdom,
Canada or Australia. It is inexpensive.
ephedrine (Efedrin)
Ephedrine is an alpha/beta adrenergic sympathomimetic drug with
a fairly short half–life. It is used as a stimulant, cardiac stimulant, hypertensive, decongestant and appetite suppressant, sometimes also for
asthma and cough. It is not considered a particularly good stimulant,
taking into account its efficacy and side effect profile, but occasionally
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it has been prescribed for patients with CFS/ME.
The most common side effects are tachycardia, restlessness, insomnia and anxiety. Tremor, dry mouth, poor circulation in the extremities
and arrhythmias are also possible.
Ephedrine is available (in oral formulations) in the United States,
the United Kingdom and some other countries, but not in Canada or
Australia. It is mostly sold in combination products which may contain
other useful ingredients, such as guaifenesin, dextromethorphan or acetaminophen (paracetamol). It is usually inexpensive.
In the United States the sales of ephedrine are monitored, not
because it is considered particularly harmful or addictive, but because it
can be used in the manufacturing of amphetamines. In some countries
ephedrine is a prescription drug, but herbal ephedra products (which
contain ephedrine) are available over the counter. These products have
often been associated with possibly harmful impurities and contaminants.
phentermine (Ionamin, Adipex–P, Adipex, Duromine)
Phentermine is a sympathomimetic mostly used as an appetite
suppressant, but it is also a powerful stimulant which may help fatigue
and cognitive problems. Not all people lose weight on it, even if they
are overweight. It is similar to amphetamines and methylphenidate, but
some people with CFS/ME or fibromyalgia who have not benefited
from other stimulants (or have not been able to tolerate them) have
found phentermine very useful. The efficacy tends to decrease unless
there are frequent “drug holidays.”
Because phentermine has a long half–life, it often causes insomnia.
Other common side effects include cardiac symptoms, dizziness, headache, restlessness, mood changes, nausea, tremor and dry mouth. The
contraindications are similar to amphetamines.
Phentermine is available in the United States, Canada, Australia
and some other countries, but not in the United Kingdom and most parts
of Europe. It is inexpensive.
levodopa and carbidopa (Sinemet)
Levodopa (L–dopa) is a precursor of dopamine which is used to
treat Parkinson’s disease. It is usually combined with carbidopa, which
slows down the breakdown of dopamine. It is sometimes used to treat
CFS/ME and fibromyalgia, particularly if the patient suffers from restless legs. Levodopa may also relieve neuropathic pain.25 Carbidopa by
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itself can be used to increase the efficacy of 5–HTP.
The drug is available in several different versions with the ratio of
levodopa to carbidopa varying between 1:4 and 1:10. Dr. Richard Podell
mentions in the CFIDS Chronicle that he considers the best formulation
for RLS to be the 25/100 tablet (25 mg levodopa/100 mg of carbidopa).26 Dr. Jacob Teitelbaum recommends either 10/100 or 25/100, but
only if zolpidem and clonazepam have already been tried.27 In studies
the doses used to treat RLS have been as high as 100/400 mg.28
The drug can cause involuntary movements, psychiatric symptoms,
nausea and dizziness. Caution should be used if the patient has a serious
cardiac, pulmonary or endocrinological condition or has suffered from
peptic ulcer or epileptic seizures. Some drugs can also impair the efficacy of the treatment and vitamin B6 supplementation should be avoided. In long–term therapy monitoring of liver, kidney and other bloodwork is recommended. Treatment should not be abruptly discontinued.
The levodopa/carbidopa combination is available everywhere. It is
available as tablets, orally disintegrating tablets and modified release
tablets. It is inexpensive.
pramipexole (Mirapex, Mirapexin, Sifrol)
Pramipexole is a dopamine agonist used in the treatment of Parkinson’s disease and RLS, sometimes also for cluster headaches, bipolar
disorder and sexual side effects of SSRIs. Besides the D2 receptor, it
also binds to the D3 receptor, which provides neuroprotection.29 Pramipexole has shown significant benefit in fibromyalgia in a double–blinded trial.30 Pain, fatigue and functionality were improved with 4.5 mg
dose. Many other variables also showed a trend for improvement, but
did not reach statistical significance.
Pramipexole may also be useful in CFS/ME. Dr. Lucinda Bateman
uses a low dose of 0.125–1.5 mg in the evening to treat sleep problems
in her patients.31 A patient has given an anecdotal account about recovering from CFS/ME after 15 years of severe illness with the drug.32
There are also anecdotal reports of significant relief of myofascial pain.
Pramipexole can also help depression and anxiety.33 Usually the drug is
taken three times a day.
Pramipexole can cause sleep disturbances, sedation (even suddenly
falling asleep), nausea and stomach upset. In the aforementioned fibromyalgia study the most common side effects were anxiety and weight
loss. No patient discontinued the study because of side effects and
serious adverse reactions were actually reported more frequently in the
placebo arm. Amantadine and cimetidine may affect the plasma levels
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of pramipexole.
Pramipexole is available in the United States, the United Kingdom,
Canada, Australia and many other countries. In low doses it is inexpensive, but higher doses can get costly.
ropinirole (Requip, Repreve, Adartrel)
Ropinirole is a dopamine agonist that acts mainly at the D3 receptor
similar to pramipexole, also having some affinity for opioid receptors. It
is used for Parkinson’s disease and RLS, normally taken three times a
day. It has been used to treat the cognitive problems in CFS/ME and one
preliminary report has described good results in fibromyalgia.34 Side
effects are similar to pramipexole.
Ropinirole is available in the United States, the United Kingdom,
Canada, Australia and many other countries. Low doses are not
particularly expensive.
rotigotine (Neupro)
Rotigotine is an agonist of the D1, D2, and D3 dopamine receptors.
It is indicated for Parkinson’s disease. It has also been successfully tried
in restless legs syndrome35 and is in clinical trials for the treatment of
fibromyalgia.36 It is the only dopaminergic drug (aside from the MAO–
B inhibitor selegiline) available as a transdermal patch. Besides local
reactions at the patch site, side effects are similar to other dopamine
agonists. There are no known drug interactions.
Rotigotine is available in the United States, the United Kingdom,
Canada, Australia and some other, mostly European countries. It is only
available as 24–hour transdermal patches, in several different strengths.
The price is similar to ropinirole.
bromocriptine (Parlodel, Apo–Bromocriptine,
Bromergon, Serocryptin, Pravidel)
Bromocriptine is an ergot derived dopamine agonist, which is used
to treat Parkinson’s disease, menstrual problems and some pituitary conditions, sometimes also RLS. It may have antidepressive properties.
Owing to its immunomodulatory properties it can be useful in e.g. SLE
and rheumatoid arthritis.37 It also acts as a free radical scavenger (antioxidant).38
In CFS/ME bromocriptine has been reported to be potentially helpful in relieving fatigue, anxiety and cognitive symptoms. It increases
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growth hormone secretion in people with normal growth hormone
levels, so it may also increase them in patients with CFS/ME and fibromyalgia. A study found bromocriptine very helpful for fatigue and cognitive problems caused by post–polio syndrome.39 Bromocriptine improves glycemic control and glucose tolerance in patients with type II diabetes, so it could also work as a preventative.40
Side effects can include orthostatic hypotension, congestion, constipation, headache and sleepiness, sometimes also falling asleep. Bromocriptine should not be used in patients with cardiovascular disease,
severe psychiatric problems, Raynaud’s phenomenon or peptic ulcers.
Azoles and some macrolides are contraindicated. Concomitant use with
other ergot derivatives, MAO inhibitors or SSRIs is not recommended.
Bromocriptine is available in the United States, the United Kingdom, Canada, Australia and many other countries. It is inexpensive.
modafinil (Provigil, Modasomil, Modiodal, Alertec)
armodafinil (Nuvigil)
adrafinil (Olmifon)
Modafinil has wakefulness–promoting effects, but differs from
classic stimulants in several ways. The exact mode of action is unclear,
but modafinil appears to inhibit the reuptake of dopamine and norepinephrine as well as having glutamatergic action. Armodafinil is the R–
isomer of racemic modafinil, which has a longer duration of action than
the S–isomer. Adrafinil is a prodrug that metabolizes to modafinil in the
body.
Modafinil is approved for the treatment of narcolepsy and in some
countries also for hypersomnia. It has been used to augment the efficacy
of SSRI antidepressants.41 Many people with chronic fatigue, depression
and ADHD find it helpful. Sometimes modafinil is regarded as a nootropic instead of a stimulant, because it enhances cognition.42 Patients with
multiple sclerosis often report reduced fatigue. For some reason in multiple sclerosis small doses have proven more effective than larger ones.43
Three studies have evaluated modafinil for CFS/ME. Two smaller
ones got encouraging results44,45, but the third one was not quite as promising.46 A few papers have published preliminary results about the successful use of modafinil to treat fatigue in fibromyalgia.47,48 Lucinda
Bateman uses modafinil in a dose of 50–400 mg in CFS/ME.49 Nonetheless CFS/ME expert Paul Cheney is concerned that modafinil is harmful
in the long term, because it activates the NMDA receptor.50
Generally the drugs are well tolerated, but CFS/ME patients are
prone to headache and restlessness. Dizziness, visual disturbances, nau-
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sea, loss of appetite, anxiety and insomnia can occur. Modafinil can decrease the efficacy of oral contraceptives and elevate the blood levels of
e.g. triazolam, diazepam and propranolol. Concurrent use with tricyclic
antidepressants or MAO inhibitors is not recommended. With adrafinil
regular bloodwork is warranted to monitor liver enzymes.
Modafinil is available in the United States, the United Kingdom,
Canada, Australia and some other countries. In some countries it requires a special permit. In the United States it is classified as a Schedule IV
substance. Armodafinil is only available in the United States and a few
other countries. Both of the drugs are very expensive. Adrafinil is available in France and carries a much cheaper price tag. It is not regulated in
the United States.

Nootropics
The word nootropic comes from the Greek words “noos” (mind)
and “tropein” (to bend). They are also known as “smart drugs,” but of
course they do not make anyone intelligent as such. They can be useful
for enhancing cognition (memory, concentration and performance
speed). Most nootropics are effective for both healthy people and those
suffering from a neurological condition, such as dementia or brain damage caused by accident or stroke.
Nootropics are not the same things as stimulants and the majority
of them cannot be considered to be “psychiatric drugs,” but there are several possible modes of action. Most nootropics are either cholinergic
(increase the amount of acetylcholine in the brain) or improve cerebral
circulation (which can be done by several different ways), often both.
Sometimes other mechanisms are also involved.
There are nonetheless clear differences among different nootropics.
Some work better for memory (especially cholinergic drugs) and others
improve concentration. Some tend to improve word recall and others
facilitate learning of new things. The effects are also highly individual.
What feels too speedy to one person may be wonderfully calming for
someone else. Some people find they need to take multiple tablets of a
nootropic to get any effect, yet others may get a profound boost just
from taking a little piece of a tablet.
Nootropics are potentially a highly useful class of medication in the
treatment of CFS/ME and fibromyalgia, but they tend to be poorly
known to doctors in the United States, as they are mostly used in Europe
to treat conditions like Alzheimer’s disease, stroke and ADHD. One of
the good things about them is that they are usually both very safe and
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well tolerated. Long–term use usually has more benefits than risks—
some nootropics are even used for the purpose of “life extension.”
In addition to cognitive impairment, nootropics often help neurological symptoms such as vertigo, tinnitus, tremor, vision disturbances,
photophobia (light sensitivity), hyperacuity (noise sensitivity) and some
headaches. Depression, anxiety and mood swings often respond. Most
nootropics can also alleviate fatigue, because when our brain function
improves, our bodies tend to feel less sluggish, too. A few of them may
also help pain.
Besides being well–tolerated, nootropics are unlikely to cause
problems with other drugs. None of the drugs listed here have any metabolic interactions. Some do not have any interactions at all. One noteworthy thing is that almost all nootropics work synergistically together
and usually the dose has to be reduced—sometimes to a fraction of what
would be needed when using a single drug. The cholinergic drugs may
also work better if cholinergic supplements (such as choline or acetyl–
L–carnitine) are taken.
See also:
alprazolam, clonazepam (CHAPTER 1), atomoxetine, selegiline
(CHAPTER 5), modafinil/armodafinil/adrafinil (CHAPTER 6), pindolol, nimodipine (CHAPTER 7), desmopressin, estrogen
(CHAPTER 8), NMDA antagonists, cholinesterase inhibitors, cinnarizine (CHAPTER 9)
piracetam (Nootropil, Nootrop, Cerebryl)
aniracetam (Ampamet)
Piracetam and aniracetam are derivatives of GABA, but are not
thought to have GABAergic effects. They are cholinergic and may possibly act at NMDA receptors and ion channels. Additionally piracetam
decreases the viscosity of blood and reduces platelet aggregation. Aniracetam also modulates AMPA receptors and may have dopaminergic action.
The racetams have neuroprotective and anticonvulsive properties.
They are used to treat a variety of cognitive and neurological problems,
such as stroke, dyslexia, dementia and vertigo. Both drugs but especially
aniracetam are thought to have antidepressant and anxiolytic effects. In
animal studies aniracetam has also improved neurogenic bladder overactivity.51 Piracetam appears to work well for Raynaud’s phenomenon.52
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CFS/ME patients have reported decreased cognitive fatigability and
improved cognition, especially in verbal areas like word recall. The
racetams can also alleviate physical fatigue. In one study the combination of piracetam and the antihistamine cinnarizine produced good
results in the treatment of chronic fatigue.53 Piracetam has shown efficacy in “soft tissue rheumatism,” an old term which includes fibromyalgia.54
The racetams do not normally have any adverse effects. Drug
monographs may list plenty of side effects for piracetam, but they are
applicable for use in myoclonus, which requires very large doses (up to
20 grams a day). In nootropic use the dose is usually 800–4,800 mg a
day in 2–3 doses, sometimes less. Normal dose for aniracetam is 500–
1,500 mg a day in 1–2 doses. Too large doses may cause headache, restlessness and insomnia, sometimes sedation. There are no known drug
interactions.
Piracetam is considered an over–the–counter supplement in many
countries, but a prescription drug in e.g. Australia, and many European
and Asian countries. It is also sold in combination products with ergoloid, other nootropics and cinnarizine. In the United States it can be prepared by a compounding pharmacy. Aniracetam is a prescription drug in
Italy, Greece and Argentina. They are fairly inexpensive.
See also:
levetiracetam (CHAPTER 4)
ergoloid (Hydergin, Hydergine, Gerimal, Niloric,
Redergin)
Ergoloid (also known with several other names such as co–dergocrine, dihydroergotoxine and hydergine) is a combination of three ergot
alkaloids with cholinergic, serotonergic and dopaminergic effects on
brain function. It is also a strong antioxidant. Ergoloid is mostly used to
treat senile dementia and sometimes migraine. It improves brain oxygenation and metabolism and can be beneficial for a wide range of neurological problems from stroke to tinnitus. It may be particularly helpful
with piracetam.
Ergoloid also benefits physical endurance. Jay Goldstein believes
that ergoloid is helpful for the fatigue experienced by CFS/ME and FM
patients. He normally prescribes a dose in the magnitude of 9 mg a day,
but one patient of his got significant relief with just 1 mg three times a
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day.55 Ergoloid may help restless legs syndrome. It also has a beneficial
effect on cholesterol.56
Like most nootropics, ergoloid is normally well tolerated. In case
of nausea or stomach upset, the drug should be taken with food. Orthostatic hypotension and nasal congestion may occur. People with a history of psychosis should not take ergoloid. Ergoloid may potentiate the
effects of hypotensive drugs and lower the efficacy of hypertensive
treatments. It should not be combined with azole antifungals, macrolide
antibiotics or triptans. The most important concern is nonetheless the
possibility of valvular damage.
Ergoloid is available in the United States, Canada, United Kingdom
and many other primarily European countries, but not in Australia. It is
available as tablets, sublingual tablets and oral solution, sometimes also
as capsules. It is very inexpensive in Europe, but tends to cost more
elsewhere.
nicergoline (Sermion, Cebran, Ergotop, Varson)
Nicergoline is an ergot derivative used similar to ergoloid, but with
a different mode of action. It is thought to primarily be an alpha blocker
and to some extent a calcium channel blocker which induces cerebral
vasodilation. It inhibits platelet aggregation, making blood “thinner.”
Increased levels of dopamine and norepinephrine in the brain may also
contribute to its effects. Nicergoline is used for dementia, Raynaud’s
phenomenon, migraines, vertigo, tinnitus and some eye disorders.
Possible side effects include stomach upset, nausea, tachycardia,
headache, insomnia, nasal congestion and flushing. Because of its mode
of action nicergoline can cause orthostatic hypotension. Nicergoline
should not be combined with modafinil, as the drugs have opposite
effects on the alpha1 receptor and would cancel out each other’s effects.
Combinations with beta or alpha blockers are also not recommended.
Nicergoline can be purchased without a prescription in many countries. It is a prescription drug in some parts of Europe, such as France,
Germany, Portugal, Italy and Spain, as well as Japan.
vinpocetine (Cavinton)
Vinpocetine is an inhibitor of phosphodiesterase type 1 (PDE1) and
to some extent also PDE4. It also blocks sodium channels and lowers
the viscosity of blood. It improves cerebral microcirculation and
increases the production of ATP in cells. It also has significant anticonvulsant action.57 Vinpocetine is a popular “smart drug” and is sometimes
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prescribed to reduce the damage caused by a stroke. It is also used for
Alzheimer’s disease, cerebrovascular disease, menopausal symptoms
and motion sickness.
Vinpocetine can help with such neurological symptoms as aphasia
(problems with expression and understanding of language), apraxia (inability to conduct voluntary movements despite normal muscle function),
motor disorders, tinnitus, dizziness and headaches. It improves memory
in healthy subjects as well. Physical endurance may also be increased.
Vinpocetine is not commonly prescribed in CFS/ME or fibromyalgia,
but there is no reason not to use it. It has a short half–life, so it is usually
taken three times a day.
Vinpocetine is usually well tolerated. Sometimes there may be stomach upset, constipation, nausea, facial flushing, sleep disturbances,
headache, dry mouth, hypotension, tachycardia and skin rashes. Some
recommend to begin use with a very low dose in case of hypersensitivity—which is probably always a good idea when trying out new drugs
for CFS/ME. There are no known drug interactions, though vinpocetine
may affect blood pressure and coagulation.
Vinpocetine is a prescription drug in many European countries,
such as Germany and Hungary, as well as Japan. It can be purchased
over the counter in the United States and Canada.
sulbutiamine (Arcalion)
Sulbutiamine is a derivative of thiamine (vitamin B1). It is used to
treat asthenia (fatigue and weakness), but is also considered a nootropic.
The mode of action is thought to be cholinergic, but because some people find sulbutiamine extremely stimulating, other mechanisms may be
involved as well. Doses used vary from 200 mg to over 1,000 mg. A
French study tried doses of 400 mg and 600 mg for “chronic postinfectious fatigue”, but the results were inconclusive as to whether it was
effective.58
Sulbutiamine is a very safe drug, but its effects vary widely
depending on the individual. Some people consider it too stimulating yet
others find its effects sedative. Despite possible stimulation sulbutiamine is not thought to cause insomnia. Depression and anxiety have
been reported occasionally. Large doses can cause headaches. No drug
interactions or contraindications are known, but it has been suggested
that people with bipolar disorder should not use sulbutiamine.
Sulbutiamine is an over–the–counter drug in many areas, but requires a prescription in some parts of Europe, Asia and South America.
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pyritinol (Enerbol, Encephabol)
Pyritinol is a derivative of pyridoxine (vitamin B6). It is a strong
antioxidant with nootropic properties. In a small double–blinded study
done in healthy people it improved performance speed, but did not have
any effect on memory.59 In addition to the cognition–enhancing effects
pyritinol has immunomodulatory properties and has been used to treat
e.g. rheumatoid arthritis. In one study it demonstrated superior efficacy
to auranofin (gold), though the drop–out rate was greater in the pyritinol
group.60
In general pyritinol is well tolerated, but a few cases of severe
adverse reactions have been reported, notably some cases of severe
cholestatic hepatitis.61 Because of this possible side effect patients
taking pyritinol should have their liver enzymes monitored at least in the
beginning of the treatment.
Pyritinol is a prescription drug in many European countries such as
France, Germany and Spain, as well as some Asian and South American
countries.
meclofenoxate (Helfergin, Cerutil, Cetrexin)
Meclofenoxate (also known as centrophenoxine) is used to treat
Alzheimer’s disease and sometimes ADHD. It can also relieve fatigue.
It works by a cholinergic mechanism and reduces the levels of lipofuscin, a pigment which accumulates in the brain with aging. Because of
this meclofenoxate is often considered an anti–aging substance.62
Recommended dosages vary from 250 to 3,000 mg a day, given in two
doses. Effects should be noticeable very quickly.
Meclofenoxate is very safe and low on side effects. It can rarely
cause insomnia, dizziness, restlessness, tremor, depression, nausea,
muscle tension and headache, which usually indicates the dosage is too
large. It is not recommended for people with a history of seizures,
severe hypertension or Parkinson’s disease. Exacerbation of major depression or bipolar mania is also possible. There are no known drug interactions, but the dose should be reduced when used with other cholinergic drugs.
Meclofenoxate is generally considered a supplement, but in some
European countries such as Germany, Hungary and Austria as well as in
Japan it is a prescription drug. In Australia a prescription is also required, but meclofenoxate can only be purchased from abroad.
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CHAPTER 7.
Heart and blood pressure drugs
Antiadrenergic drugs
The antiadrenergic drugs listed here include two kinds of drugs
with action on the alpha adrenergic receptors: alpha2/imidazoline agonists and alpha1 antagonists (also known as alpha blockers). Because the
alpha1 and alpha2 receptors have mostly opposite action, both classes
have a similar effect of reducing adrenergic tone. Tizanidine is also an
alpha2 agonist, but it is a muscle relaxant and thus listed in CHAPTER 1.
Both types of drugs are most commonly used to treat hypertension
(high blood pressure), but similarly to many antihypertensive agents
they can also act to stabilize labile blood pressure in orthostatic hypotension. They can improve sleep and reduce nightmares. Some newer
and more selective alpha1 antagonists are not used for hypertension but
only for urinary problems stemming from enlarged prostate. Alpha2
agonists are also effective analgesics.
clonidine (Catapres, Catapresan, Dixarit, Isoglaucon,
Aruclonin)
Clonidine is a centrally acting alpha2 agonist with plenty of off–
label uses, such as restless legs, PTSD, smoking cessation, dysmenorrhea (painful periods) and ADHD. It is often helpful for neuropathic
pain and other types of pain, apparently through several different
mechanisms.1 In CFS/ME clonidine is used to treat e.g. tachycardia and
orthostatic hypotension.2 One study found it useful for the cognitive
problems associated with CFS/ME.3
Clonidine has been tried for diarrhea–predominant IBS with good
results.4 It can also be helpful for migraine and overactive bladder.5 Clonidine increases growth hormone secretion6 and inhibits the release of
substance P7, two potentially very beneficial mechanisms particularly in
fibromyalgia. It also has some antihistamine–like action.8 Sometimes
clonidine is utilized as a sleep aid. Small doses appear to increase the
amount of REM sleep and larger doses reduce it.9
Sedation, dizziness and dry mouth are the most common side
effects. The patch is much better tolerated than the tablets. Clonidine
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should not be combined with tricyclic antidepressants, mirtazapine or
neuroleptic drugs with alpha antagonistic action. It will antagonize the
effects of methylphenidate and modafinil and may potentiate the effects
of other sedative drugs. The treatment should not be discontinued
abruptly, but tapered down over several days.
Clonidine is available in the United States, the United Kingdom,
Canada, Australia and many other countries. It is available as tablets and
a once–weekly patch in several different strengths. The oral forms are
very inexpensive. The patches are much more costly, but on the other
hand only four patches a month are needed.
moxonidine (Physiotens, Fisiotens, Normatens, Moxon)
Moxonidine is a centrally acting agonist of the I1 imidazoline
receptor and partial agonist of the alpha2A receptor used in the treatment
of hypertension. It improves insulin sensitivity and like clonidine it has
analgesic properties.10 It also appears to synergize with opioids.11 A
double–blinded study on the use of moxonidine in fibromyalgia was
completed in 2006, but the results were never published, which suggests
limited efficacy.12
Usually moxonidine is fairly well tolerated. The side effects can
include dry mouth, headache, weakness, dizziness, nausea and sleep disturbances. Concomitant use with alcohol, benzodiazepines and tricyclic
antidepressants can lead to excessive sedation. Use in patients with Raynaud’s phenomenon, depression or epilepsy is not recommended.
Moxonidine is available in the United Kingdom, Australia and
some other countries, but not in the United States or Canada. It is very
inexpensive.
prazosin (Minipress, Minipres, Apo–Prazo, Pratsiol,
Pressin)
Prazosin is an antagonist of the alpha1 receptor. Besides hypertension it is used to treat Raynaud’s phenomenon as well as urination problems caused by prostate hypertrophy. It has sometimes been employed
to treat interstitial cystitis and bladder problems in CFS/ME. Prazosin
has also shown efficacy in PTSD and the associated sleep disturbances.13
Nasal congestion and orthostatic hypotension (sometimes even
fainting) are possible side effects. Sudden changes in posture should be
avoided in the beginning of the treatment. Sedation, nausea and tachycardia are possible. Usually side effects are at their worst after the first
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dose and get better after that. They can often be avoided when the treatment is initiated with a very small dose.
Prazosin is available in the United States, the United Kingdom,
Canada, Australia and some other countries. It is very inexpensive.
tamsulosin (Flomax, Flomaxtra, Omnic, Secotex, Alna)
Tamsulosin is an antagonist of the alpha1 receptor. It is fairly selective for the alpha1A receptor subtype, which is mostly found in the prostate and the urinary tract. It is usually only used to treat prostrate hypertrophy, but may sometimes be prescribed for urinary problems in women. A large trial did not find it effective for overactive bladder in women14, but it was found helpful for female lower urinary tract symptoms
in another study.15
Professor and sleep researcher Olli Polo has tried tamsulosin in
many of his patients who suffer from chronic fatigue or CFS/ME, noting
that it can improve sleep, circulatory problems and urinary frequency.16
Some of his patients have even described it as a stimulant, which he
believes may result from improved sleep quality. He prescribes 0.4 mg
for either daily use or to be taken every other day (tamsulosin has a long
half–life).
Tamsulosin is the least prone of the alpha blockers to causing
orthostatic hypotension, sedation and reflex tachycardia, but these are
still possible side effects. Nasal congestion is fairly common. Men can
experience problems with sexual function, especially ejaculation. Tamsulosin should not be used by those allergic to sulfa drugs. Many other
drugs, such as some SSRI antidepressants, ropinirole, azole antifungals,
macrolide antibiotics, diclofenac, verapamil and doxycycline can affect
blood levels of tamsulosin.
Tamsulosin is available in the United States, the United Kingdom,
Canada, Australia and some other countries. It is only available as 0.4
mg extended release capsules. It is very inexpensive.

Beta blockers
Beta blockers are antagonists of the beta adrenergic receptors. They
are best known for their use in hypertension and anxiety (especially performance anxiety). They are fairly commonly used to treat CFS/ME,
because they are antiarrhythmic and can help orthostatic hypotension.
Another common use is for migraine prophylaxis
Unlike calcium channel blockers and some antiadrenergic drugs,
beta blockers are not considered to have analgesic properties, but they
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can reduce excessive urinary frequency. They appear to increase the
secretion of cortisol and DHEA (probably by reducing sympathetic
hyperactivity), which may be beneficial in CFS/ME and fibromyalgia.17
Beta blockers are normally well–tolerated, but some people with
CFS/ME cannot tolerate them at all. Because they lower blood pressure,
they may worsen orthostatic hypotension. They can cause hypoglycemia
and even hypothyroidism. Beta blockers are either cardioselective or
nonselective. The non–selective ones should not be given to patients
with asthma and even the selective ones can cause problems. Some beta
blockers also have sympathomimetic activity.
Especially propranolol and to some extent metoprolol inhibit coenzyme Q10, which can paradoxically cause adverse cardiac effects.18
Beta blockers decrease melatonin release, which might explain why they
often cause sleep disturbances.19 They may have beneficial metabolic
effects as well; studies show they may reduce the risk of bone fractures.20
propranolol (Inderal, Dociton, Detensol, Novopranol)
Besides blocking the beta receptor, propranolol also has some local
anesthetic/membrane stabilizing activity. A downside is its short half–
life, which means it has to be taken several times a day. Propranolol is
non–selective and thus should not be used in patients with asthma.
Propranolol is available in the United States, the United Kingdom,
Canada, Australia and many other countries. It is available as tablets,
capsules, oral solution and extended release formulations. It is very
inexpensive.
atenolol (Tenormin, Blokium, Atenolol, Atehexal,
Vascoten)
Atenolol is a commonly used cardioselective beta blocker. It is
taken once a day. It is not as effective in migraine prophylaxis as e.g.
propranolol. It may have fewer psychiatric side effects than other beta
blockers.
Atenolol is available virtually everywhere. It is very inexpensive.
metoprolol (Lopressor, Lopresor, Betaloc, Beloc,
Seloken)
Metoprolol is another cardioselective beta blocker. It is usually
taken twice a day. Fluoxetine, paroxetine and ropinirole may increase
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blood levels of the drug.
Metoprolol is available virtually everywhere. It is available as both
normal tablets and extended release formulations. It is very inexpensive.
pindolol (Visken, Apo–Pindol, Barbloc)
Pindolol is a less commonly used beta blocker with significant
sympathomimetic activity. A small open trial tried pindolol for fibromyalgia with encouraging results.21 Especially tender point scores improved and scores in FIQ (fibromyalgia impact questionnaire, which mostly
measures functionality) also significantly increased.
Dr. Jay Goldstein prescribes pindolol in doses of 5 mg 2–3 times a
day for cognitive impairment, especially memory problems. Apparently
the effect is mediated by pindolol’s blockage of the 5–HT1A serotonin
receptor and not antiadrenergic action. Because of this receptor antagonism pindolol can be used to augment the antidepressive effect of SSRI
drugs and speed up their onset of action.22
Pindolol is available in the United States, the United Kingdom,
Canada, Australia and some other countries. It is very inexpensive.

Calcium channel blockers
Calcium channel blockers (also called calcium antagonists) prevent
the influx of calcium into cells. They are used to treat hypertension and
also have antiarrhythmic properties. A paper published in the Medical
Hypotheses journal proposed that CFS/ME and FM are caused by viral
injury to the calcium channels, which leads to an excessive amount of
calcium entering striated muscle cells, and thus calcium channel
blockers would make an effective therapy.23 Whether the theory is true
or not, calcium channel blockers are frequently used in CFS/ME.
Calcium channel blockers can prevent migraine and chronic headaches as well as alleviating chronic pain in general. They have anticonvulsant properties. The vasodilatory and NMDA receptor antagonizing
effects can help with e.g. cognitive problems. Like beta blockers they
can also relieve bladder problems. One reason why the calcium channel
blockers help fibromyalgia and CFS/ME may be because of their antagonism of the 5–HT3 serotonin receptor.24
Calcium channel blockers are stronger vasodilators than beta
blockers, so they are more likely to provoke orthostatic hypotension.
Nasal congestion and facial flushing are also possible. Opposite to the
action of beta blockers they dilate lung bronchioles, so they are a good
choice for those with asthma. Calcium channel blockers may adversely
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affect the positive effect of exercise on bone formation—obviously not a
concern for those who cannot exercise, but might be of importance for
those who are recovering from CFS/ME.25
See also:
cyproheptadine, pizotifen (CHAPTER 2), neomycin (CHAPTER 4),
nicergoline (CHAPTER 6), dextromethorphan, cinnarizine,
parenteral magnesium, flavoxate (CHAPTER 9)
verapamil (Calan, Isoptin, Verpamil, Cordilox,
Verahexal)
Verapamil is mostly used to treat hypertension, arrhythmias and
angina pectoris, sometimes also for headaches, migraines and bipolar
mania. It may have use in endometriosis.26 Verapamil is occasionally
used to treat CFS/ME. There is one study of this use, which tried verapamil on 25 CFS/ME patients for six months.27 The drug was helpful for
the immune system, memory problems and muscle pain. Fatigue was
also alleviated. A common dose is 60–120 mg at bedtime.
The most common side effect of verapamil is constipation. It may
also cause hypotension. Edema, dizziness, nausea, facial flushing, skin
reactions, headaches and fatigue are less common side effects. Verapamil has plenty of interactions with other drugs, especially beta blockers,
antibiotics, psychiatric drugs and anticonvulsants.
Verapamil is widely available. It is sold as tablets and capsules,
including extended release formulations. It is very inexpensive.
nimodipine (Nimotop, Tropocer, Brainal, Nemotan,
Eugerial)
Nimodipine mainly has a vasodilatory effect on the cerebral arteries. It is indicated for the treatment of post–stroke cerebral vasospasm
in very large doses, up to 12 tablets a day. It is a promising treatment for
CFS/ME with relatively few side effects. Jay Goldstein believes that
nimodipine is one of the most useful treatments for CFS/ME and fibromyalgia.28 About 40% of his patients have experienced increased energy, exercise tolerance and mental clarity as well as decreased tender
point sensitivity.
Andrew J. Wright prescribes nimodipine to treat orthostatic hypotension in CFS/ME. He starts with a very low dose of 7.5 mg which is
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slowly titrated up.29 The usual maintenance dose is 30 mg twice a day.
Dr. Mason Brown recommends starting with a much lower dose—as
little as 1/8 or 1/16 of a tablet every 3–4 days, if the patient has severe
CFS/ME.30
Nimodipine is a good migraine prophylactic. One study found its
efficacy comparable to the common prophylactic agent pizotifen, but it
was better tolerated.31 It has sometimes been used for psychiatric problems and seems to be helpful for bipolar disorder, especially the troublesome and hard–to–treat ultra rapid cycling.32 It may be effective in
refractory panic disorder.33 Nimodipine also greatly helps a minority of
people with tinnitus.34
Unlike verapamil, nimodipine can be taken in the morning, as it is
not so prone to causing lightheadedness. Even small doses can nonetheless cause headache. Nimodipine has potential interactions with many
other medications. Especially concurrent use of azole antifungals and
many psychiatric drugs and anticonvulsants can affect the blood levels
of either or both drugs. In general use with anticonvulsants is not recommended. Grapefruit juice can dangerously elevate blood levels of nimodipine.
Nimodipine is widely available. Unfortunately it is quite expensive
to extremely expensive, depending on the country. Usually 30 mg is the
only available size, and in some markets the only available form is capsules, making it difficult to administer smaller doses. Tablets are usually
not scored, but still easy to split.
nifedipine (Adalat, Nifelat, Nifecard, Nifedin, Nifehexal)
Nifedipine is the “prototypical” dihydropyridine calcium channel
blocker. Compared to nimodipine it has less effect on the cerebral arteries and more peripheral action. Thus it is more prone to causing orthostatic hypotension and dizziness, but also more likely to help muscle circulation and Raynaud’s phenomenon. One case study has been published about the successful use of nifedipine to treat CFS/ME.35 Nifedipine inhibits activation of NF–kappa B much more potently than other
calcium channel blockers.36
The drug interactions are similar to nimodipine, but nifedipine can
also affect the metabolism of fluvoxamine, mexiletine, mirtazapine,
ropinirole and theophylline.
Nifedipine is available everywhere. It is very inexpensive.
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nilvadipine (Escor, Nivadil)
Nilvadipine has a strong effect on the cerebral arteries similar to
nimodipine. It is used for both hypertension and problems in cerebral
circulation. It has anti–inflammatory effects37,38 and improves lipid
profile (cholesterol and triglycerides).39 As could be expected, it is also
efficacious in migraine prophylaxis.40 In one animal study nilvadipine
elevated dopamine levels in the striatum of the brain, but amlodipine did
not.41 In another study it prevented glutamate neurotoxicity although
nifedipine did not.42
Nilvadipine has a longer half–life than most other calcium channel
blockers and only needs to be taken once a day. Side effects are similar
to nimodipine and nifedipine, though nilvadipine is thought to be better
tolerated than nifedipine. Interactions are also similar, but may be of
less importance.
Nilvadipine is available in many European countries (but not in the
United Kingdom) and Japan. The only available size is usually 8 mg
depot capsules, which may be a bit too much for CFS/ME patients. Nilvadipine is a bit more expensive than nifedipine, but less so than nimodipine.

Other cardiovascular medications
See also:
phenytoin (CHAPTER 3), tadalafil, theophylline, statins,
angiotensin II receptor blockers, ACE inhibitors, isoxsuprine,
buphenine, epoetin (CHAPTER 10)
glyceryl trinitrate (Minitran, Deponit, Nitro–Dur,
Nitroderm, Nitrolingual)
Glyceryl trinitrate is often known as nitroglycerine, nitro or nitrate.
It is used for angina pectoris (chest pain of cardiac origin), because it
causes nitric oxide mediated vasodilation in the coronary arteries and
other blood vessels. As excess NO has been implicated as a cause of
CFS/ME and fibromyalgia, this approach may not be appropriate for all
patients, but many specialists do prescribe glyceryl trinitrate.
Nitrates are especially helpful for pain and patients with fibromyalgia appear to benefit more than those who only have CFS/ME. It has
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been suggested that pain in fibromyalgia stems from muscle hypoperfusion (impaired circulation) which would explain the efficacy of vasodilatory treatments.43 On the other hand, nitrates have also been found
helpful for painful diabetic neuropathy.44 Jorge Flechas notes that patients who benefit often have cold hands and feet and are pale (signifying
poor circulation).45
Nitrates can also alleviate a variety of other symptoms, such as
headache, sore throat, IBS, dyspnea and visual disturbances, but also
fatigue, cognitive problems and mood.46,47 For some patients nitrates
provide better pain relief than anything else, sometimes in a matter of
minutes. Unfortunately tolerance can develop quickly, sometimes after
just a few doses.
Possible side effects include headache, nausea, flushing, tachycardia, (orthostatic) hypotension and dizziness. These may be greatly
potentiated if glyceryl trinitrate is combined with other drugs that cause
vasodilation or otherwise lower blood pressure. Tadalafil is contraindicated. Patches may cause local reactions.
Glyceryl trinitrate is available virtually everywhere. Available
forms include tablets, depot tablets, patches and sublingual tablets and
sprays. It is very inexpensive.
disopyramide (Norpace, Rythmodan, Disomet)
Disopyramide is used to treat heart arrhythmias, which are common
in CFS/ME patients. The primary indication in CFS/ME, however, is the
treatment of orthostatic hypotension, a use which has been studied in
one small trial along with other medications.48 Charles Lapp recommends using disopyramide in combination with fludrocortisone.49
Anticholinergic side effects are common, but cardiac symptoms are
also possible. Disopyramide is contraindicated when using other medications with cardiac depressant effects, such as beta blockers or calcium
channel blockers. Disopyramide may increase the QT interval and
should be used with caution with e.g. tricyclic antidepressants. Concomitant use with other anticholinergic drugs may increase side effects.
Disopyramide is available in the United States, the United Kingdom, Canada, Australia and a many other countries. It is also available
in extended release formulations. It is very inexpensive.
pentoxifylline/oxpentifylline (Trental, Artal, Pentoxin,
Pentoxil)
Pentoxifylline is a xanthine derivative (remotely similar to caffei-
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ne) and a phosphodiesterase–4 (PDE4) inhibitor. It increases the
deformability of red blood cells and is primarily used to improve circulation. People with CFS/ME generally suffer from poor circulation and
SPECT scans have demonstrated hypoperfusion in the brains of the patients.50 According to doctor Leslie O. Simpson red blood cells are often
deformed in CFS/ME, which impairs the circulation in capillaries.51,52
Simpson has found pentoxifylline helpful in relieving dizziness and cognitive problems in CFS/ME.
In addition pentoxifylline downregulates some major inflammatory
pathways, such as TNF alpha53, IL–254 and NF–kappa B.55 This is
another good rationale for using the drug in CFS/ME. Pentoxifylline
appears to possess some other immunomodulatory and antiviral properties as well and as a result it is sometimes used as a supportive treatment
for HIV/AIDS.56 It can also reduce the malaise and loss of appetite associated with HIV infection.57
Pentoxifylline works for both inflammatory and neuropathic pain.
One study found it helpful in rheumatoid arthritis58 and another one successfully combined it with beta interferon in multiple sclerosis.59 Pentoxifylline may also be of use in the treatment of endometriosis and
aphthous ulcers (mouth ulcers), but the studies of these uses have been
inconclusive.
Pentoxifylline cannot be used in patients who cannot tolerate
stimulants, who have a major risk of hemorrhage or who suffer from a
peptic ulcer. Possible side effects include nausea, stomach upset, pruritus (itching), cardiac arrhythmias, insomnia, headache and dizziness.
Weight loss may occur sometimes. Pentoxifylline may potentiate the
effects of antihypertensive and blood sugar lowering drugs, including
insulin. It also appears to increase the replication of cytomegalovirus.60
Pentoxifylline is available almost everywhere. In some countries it
is even an over–the–counter drug, but most places (including the United
States, the United Kingdom and Australia) require a prescription. In
Australia and some other countries the drug is known as oxpentifylline.
It is inexpensive.
mexiletine (Mexitil, Katen, Ritalmex)
Mexiletine is an antiarrhythmic drug which is essentially an oral
form of lidocaine. Besides arrhythmias it is used to treat neuropathic
pain61, sometimes also headaches, epilepsy62, tinnitus63 and multiple
sclerosis.64 It is usually only tried in refractory cases. Jay Goldstein uses
mexiletine in CFS/ME and fibromyalgia in a small dose of 150 mg and
notes that it has very few significant side effects.65
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Tremor, drowsiness, dizziness, problems with coordination, heartburn, nausea and paresthesias are fairly common side effects. Mexiletine
can also have pro–arrhythmic effects. The dose usually used in CFS/ME
and FM is very low and thus better tolerated than antiarrhythmic doses.
Many other medications can interact with mexiletine. Usually concomitant use is still possible, but mexiletine dose may need to be adjusted.
Mexiletine may increase the effects of caffeine and local anesthetics.
Mexiletine is available in the United States, the United Kingdom,
Canada, Australia and many other markets. It is inexpensive.
hydralazine (Apresoline, Hydrapres, Alphapress)
Hydralazine causes vasodilation by a mechanism somewhat similar
to nitrates. It is used to treat hypertension, generally only if other agents
have failed. It stimulates the heart and may cause fluid retention, which
is why it is usually combined with beta blockers and a diuretic in this
use. It is not common treatment for CFS/ME or fibromyalgia, but Jay
Goldstein reports getting impressive results in some patients using a
dose of 10–25 mg three times a day.66 Pain is the most likely symptom
to improve.
Adverse effects may include orthostatic hypotension, nausea, stomach upset, lack of appetite, diarrhea, constipation, muscle cramps and
weakness, congestion and dyspnea. Rarely hydralazine can cause drug–
induced lupus syndrome. People with pre–existent lupus should not take
hydralazine. Propranolol may increase blood levels of the drug. Hydralazine should not be combined with MAO inhibitors. Its use may warrant supplementation of coenzyme Q10 and vitamin B6.
Hydralazine is available in the United States, the United Kingdom,
Canada, Australia and some other countries. It is inexpensive.
hydrochlorothiazide (Hydrodiuril, Microzide, Apo–
Hydro, Esidrex)
Hydrochlorothiazide is a popular diuretic used in the treatment of
hypertension and congestive heart failure. As many CFS/ME patients
suffer from hypovolemia (low blood volume), it may seem strange to
consider a diuretic as a treatment. The other pharmacologic effects of
this drug are the reason why Jay Goldstein proposes it as a treatment for
CFS/ME and fibromyalgia.67 He is particularly interested in the drug
because it can inhibit rapid glutamate AMPA receptor desensitization
(AMPA receptors are somewhat similar to NMDA receptors).68
Hydrochlorothiazide increases the production of glutamate and
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nitric oxide, properties that are usually considered harmful in CFS/ME
and fibromyalgia, but may benefit some patients. It is also a weak inhibitor of carbonic anhydrase similar to acetazolamide. Another possibly
beneficial action that Goldstein does not directly mention is that hydrochlorothiazide can elevate the blood levels of uric acid, which has been
suggested to be beneficial in CFS/ME.69
Hydrochlorothiazide can cause electrolyte imbalances, particularly
hypokalemia. Potassium supplementation is often recommended and
CFS/ME and FM patients should probably consider magnesium as well.
It can also elevate blood sugar. Blood tests should be performed periodically to assess kidney function and electrolytes. Those allergic to sulfa
drugs should avoid hydrochlorothiazide. It can also cause flares in
people with SLE.
Besides that hydralazine can cause dizziness, weakness, rash and
impotence. It potentiates the effects of any other medication that lowers
blood pressure. Corticosteroids increase the risk of hypokalemia. Cholestyramine reduces the absorption of the drug. Hydrochlorothiazide
may also increase the side effects of amantadine.
In many markets hydrochlorothiazide is only available in combination products. Products containing only hydrochlorothiazide as the active ingredient are available in the United States, the United Kingdom,
Canada, Australia and some other countries. It is very inexpensive.
spironolactone (Aldactone, Spirolone, Spiractin, Spirix)
Spironolactone is an antiandrogen and a mineralocorticoid antagonist, essentially an antagonist of testosterone and fludrocortisone. As a
potassium–sparing diuretic it is used to treat hypertension (usually in
conjunction with other drugs) and PMS. The mode of action seems
counterintuitive, but Jay Goldstein reports occasional good results with
the drug, and according to him the effects can be assessed in 30 minutes.70 Spironolactone appears to have anti–inflammatory effects.71
Spironolactone may increase the risk of peptic ulcers. It can also
cause irregular periods, testicular atrophy, sedation, ataxia (problems
with coordination), erectile dysfunction and rashes. Potassium supplementation and salt substitutes containing potassium are contraindicated.
On the other hand supplementing with Q10 may be a good idea.
Spironolactone is available in the United States, the United Kingdom, Canada, Australia and many other countries. It is very inexpensive.
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heparin (Calciparine, Monoparin, Multiparin, Minihep)
enoxaparin (Lovenox, Clexane, Klexane)
Heparin is an anticoagulant and one of the oldest medications still
in use. It has been theorized that at least some patients with CFS/ME
suffer from a hypercoagulable state similar to the autoimmune disease
antiphospholipid syndrome.72 Based on this theory fibrin collects into
blood vessels and the resulting impairment of circulation causes all or at
least some of the symptoms. Hypercoagulation has also been connected
with Gulf War syndrome.73
The cause of hypercoagulation may be a genetic defect or an immune reaction to a pathogen. Hypercoagulation has been implicated in
many different viral and bacterial infections, including mycoplasma,
borrelia and HHV–6.74 Genetic factors are possibly involved, too.75 Dr.
David Berg uses heparin as a treatment.76 According to him the majority
of patients treated with it feel almost healthy in just 2–3 days after commencing the treatment.
Dr. Paul Cheney believes that in heparin can be useful for shifting
the Th2 dominant state of immune system into the Th1 side.77 Heparin
also has antiherpesviral effects.78 It is sometimes used to treat interstitial
cystitis. Treatment probably should not be initiated before adequate
bloodwork for coagulation factors is done.
One problem with heparin treatment is the very short half–life of
the drug, especially since it has to be administered either intravenously
or subcutaneously. Smoking may further shorten the half–life. Enoxaparin is a low–molecular weight heparin with a longer duration of action,
only requiring one dosing a day. Unfortunately it too has to be given as
an injection, but it is available in pre–filled syringes.
Heparin use should be avoided before surgical operations and
lumbar puncture. It should not be given to patients who have had a
peptic ulcer. Thrombocytopenia (low platelet count) and bleeding are
possible, albeit rare side effects. There may rarely be irritation in the
injection site, allergic reactions and hair loss. Long–term treatment
increases the risk of osteoporosis. Heparin also suppresses NK cell
activity.79 NSAIDs potentiate the effects of heparin.
The heparins are widely available. Both are expensive, enoxaparin
much more so.
See also:
fibrinolytic enzymes (CHAPTER 10)
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CHAPTER 8.
Hormones and immunomodulators
Several hormonal deficiencies have been associated with CFS/ME
and fibromyalgia. Many of the symptoms can be corrected simply by
fixing the deficiency, providing a justified and safe way to treat the patient. Occasionally there may be even complete symptom relief. Because
many of these hormones have a profound effect on the immune system,
they can also alleviate the immune dysfunction.
This chapter also includes other immunomodulatory drugs. Almost
all drugs have some effect on the immune system, but immunomodulators are drugs that are primarily used for these effects. Traditionally
immunomodulators have been grouped into immunostimulants (drugs
that upregulate the immune system) and immunosuppressants (drugs
that downregulate the immune system), but all immunomodulators do
not conveniently fit into this scheme and may have both kinds of properties.
There is no consensus whether CFS/ME and fibromyalgia are caused by underactive or overactive immune system (if either), or whether
there are different subsets. Both immunostimulants and immunosuppressants have been used to treat CFS/ME and to some extent also FM,
though immunostimulants have been more popular. Immunosuppressants have been traditionally used to treat autoimmunity, but immunostimulants (such as IVIG and LDN, both reviewed later in this chapter)
may offer a safer alternative.
Both kinds of immunomodulators may be able to treat the root
cause of CFS/ME and fibromyalgia, if it is immune dysfunction, and to
stop illness progression which is sometimes present. Immunostimulants
are also very helpful in the treatment of viral infections. Immunostimulants are usually safer, but they can cause fever and other flu–like symptoms. Immunosuppressants are often lower on side effects, but they
increase the risk of infections and even cancer.
CFS/ME is generally considered a Th2 illness, which means that
the cellular immune system is overactive and the humoral immune system (Th1) side is suppressed. Many of the immunomodulators used to
treat CFS/ME are thought to switch the immune system from excessive
Th2 domination to Th1 side. Th2 domination has generally been asso-
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ciated with allergic conditions and Th1 with autoimmunity, though the
latter is increasingly being disputed. As a whole this model is probably
inadequate to explain the full complexity of the immune system.

Corticosteroids
Corticosteroids are steroid hormones produced by the adrenal cortex, hence the name. Severe deficiency of these hormones causes Addison’s disease, which can produce symptoms similar to CFS/ME, such as
fatigue, muscle weakness, joint and muscle pains, stomach pain, headache, anxiety, photophobia and orthostatic hypotension. Addison’s disease is life–threatening without treatment, but fortunately quite rare.
Because missing this diagnosis would be tragic, people with suspected
CFS/ME and fibromyalgia should have their cortisol levels tested.
Unfortunately one–off tests are unreliable—they can be used to rule
out Addison’s disease and may spot other adrenal problems too, but
even if cortisol input is supposedly adequate, the patient can still suffer
from low–level hypocortisolism. Cortisol production can be adequate at
times yet occasionally dip too low, especially in times of stress. The circadian rhythm of cortisol secretion may also be disturbed. This is why
24–hour testing should always be done.
Addison’s disease is a form of primary adrenal insufficiency, caused by dysfunction of the adrenal gland. In CFS/ME and fibromyalgia
the problem is secondary, caused either by reduced production of
ACTH/CRH or diminished responsivity to them. This is called dysfunction of the HPA (hypothalamic–pituitary–adrenal) axis. Some doctors
believe that CFS/ME and fibromyalgia are caused by HPA dysfunction;
others think it is secondary to something else, such as a chronic infection.
In an ACTH test the release of cortisol is measured after an injection of ACTH (adrenocorticotropic hormone, which stimulates the production of cortisol in the adrenals). It is commonly used to test for adrenal insufficiency, but it is not always reliable, either. Some studies have
speculated that a low dose (1 mcg) ACTH test would be more sensitive
than the normal (250 mcg) one.1 Other researchers have suggested the
sensitivity is not improved and that metyrapone test would be the most
sensitive one.2
Because of the similar symptoms caused by Addison's disease in
comparison to CFS/ME and fibromyalgia, numerous studies have evaluated adrenal function in these illnesses. Many studies have reported
lower cortisol values in CFS/ME compared to FM.3 It has been suggested that there are autoantibodies to ACTH in CFS/ME, which would
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explain low cortisol levels.4 In one study the adrenals of CFS/ME patients were found to have shrunk by up to 50% compared to healthy controls.5
Most studies have reported hypocortisolism in fibromyalgia6,7,
though one found high values.8 Low cortisol in fibromyalgia appears to
correlate with fatigue, sleep disturbances and the number of tender
points9, as well as early morning pain.10 In FM the secretion of ACTH is
increased, but the adrenals still produce too little cortisol.11,12,13
People with fibromyalgia appear to lose the diurnal variation in
cortisol secretion.14 In one study patients with FM were noted to have
abnormal circadian cortisol rhythm: half of the patients had elevated late
evening cortisol.15 In this study CFS/ME patients had lowered overnight
cortisol, but it did not reach statistical significance. One study found significantly lowered morning cortisol in women with CFS/ME, but male
patients had values similar to healthy men.16
There are two different kinds of corticosteroids: glucocorticoids
and mineralocorticoids. As their name implies, glucocorticoids play a
part in glucose metabolism, but they are also behind the anti–inflammatory and immunosuppressive effects of corticosteroids. Mineralocorticoids are primarily responsible for the mineral and fluid balance of the
body. Cortisol is mostly a glucocorticoid and aldosterone a mineralocorticoid. Most synthetic corticosteroids have very little or no mineralocorticoid activity.
Usually the doses used to treat CFS/ME and fibromyalgia are very
small. Larger, anti–inflammatory doses are sometimes used, but their
benefit is questionable. It can be due to the suppression of inflammatory
cytokines, reduction of peroxynitrite production or because of the stimulating effect glucocorticoids have on the central nervous system. Dr.
Kent Holtorf believes that almost all patients with CFS/ME or FM
should have a therapeutic trial of hydrocortisone (15 mg a day or less),
especially if their symptoms point to adrenal insufficiency.17
Treatment with glucocorticoids is notorious for its risks and side
effects. It should be noted that these risks are mostly applicable for high
doses, which are not needed for hormone replacement. It is often
thought that glucocorticoid therapy always causes adrenal suppression,
but this does not apply to low dose steroids. In fact they may improve
HPA axis reactivity in CFS/ME.18 While cortisone treatment is considered immunosuppressive, adrenal insufficiency causes immune dysfunction as well.
Treatment with low dose corticosteroids has few side effects and,
as always, the risks of treatment should be weighed against the risks of
not treating. Low–level adrenal insufficiency is not life–threatening, but
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it does tend to cause problems in the long term. Higher doses of glucocorticoids are a different matter. Because they cause adrenal suppression, they also necessitate a tapering of dose upon discontinuation,
which can take months. “Withdrawal” symptoms similar to the symptoms of adrenal insufficiency are common.
Large doses have many different side effects and risks. Immunosuppression leads to increased risk of infections and they can be difficult
to recognize, because steroids can mask their characteristic symptoms.
Lowered bone density is very common. Often osteoporosis drugs are
combined with glucocorticoid treatment. Diabetes, osteonecrosis (literally “death of bone”) and glaucoma can also be precipitated by corticosteroids.
Long–term use of large dose glucocorticoids often causes significant weight gain. Fat tends to be redistributed to certain areas, especially
the face, neck and waist. Other possible adverse effects include e.g. depression and other psychiatric symptoms, insomnia, acne, muscle weakness, muscle and joint pain, fluid retention and hirsutism (hair growth in
face and body).
See also:
corticosteroid pulse (CHAPTER 10)
prednisone (Deltasone, Orasone, Meticorten, Panafcort)
prednisolone (Orapred, Prelone, Prednisolon,
Deltacortril)
Prednisone and prednisolone are glucocorticoids with a medium
duration of action and only minor mineralocorticoid properties. They are
the primary drugs used to treat CFS/ME at the infection clinic of Helsinki University, but there is little evidence of their efficacy in this use.
NIH conducted a double–blinded study of prednisone in the early 1990s,
but the results were so disappointing they were never published.
A few CFS/ME patients do improve dramatically on a daily dose of
5–10 mg of prednisone, but the effects are usually short–lasting and it
seems impossible to predict who will benefit. It could be that the drug
merely helps the underlying adrenal insufficiency and thus a small dose
of hydrocortisone would be a better choice.
In fibromyalgia prednisone does not seem very useful either. In a
double–blinded study done in the 1980s no improvement was noted and
most variables even showed a trend towards deterioration.19 On the
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other hand in one study five out of six patients with treatment–resistant
major depression and severe fatigue improved on a 7.5 mg daily dose of
prednisone.20
Prednisone and prednisolone are available everywhere. Oral solutions are available on most markets. They are very inexpensive.
hydrocortisone (Cortef, Hydrocortison, Hydrocortone)
Hydrocortisone is a synthetic version of the endogenous cortisol
which is produced by the adrenals. Whereas prednisone is usually
employed in autoimmune and allergic conditions, hydrocortisone is
primarily used for hypocortisolism. It has a shorter duration of action
than prednisone and has a much greater potency as a mineralocorticoid.
Normally this can be problematic as it causes edema and raises blood
pressure, but it is usually beneficial when treating CFS/ME. Usually the
doses are fairly small. Several double–blinded studies have successfully
tried hydrocortisone in the treatment of CFS/ME.21,22,23
Hydrocortisone is available everywhere as tablets, creams and
liquid forms meant for external use. The creams can be used for rashes
and the liquids for seborrheic dermatitis, a scalp problem common in
CFS/ME. Hydrocortisone is very inexpensive.
fludrocortisone (Florinef, Astonin H)
Fludrocortisone is the synthetic equivalent of aldosterone, the most
important mineralocorticoid in the human body. It only has minor glucocorticoid action. Administration causes fluid retention and thus raises
blood volume. Hypovolemia is very common in CFS/ME24 and patients
appear to have lower aldosterone levels than healthy controls.25 A Japanese case report describes a CFS/ME patient whose illness went into
remission for six years when she suffered from hyperaldosteronism due
to an adrenal adenoma.26
Measuring aldosterone levels is probably not necessary; the symptoms are more useful in determining whether a patient might benefit
from fludrocortisone. Most people with CFS/ME suffer from orthostatic
hypotension, sometimes so severe that the patient cannot even stand
upright. Even in milder cases treating the problem can relieve the symptoms in general. Other circulation problems may also stem from
hypovolemia.
Not all studies have shown benefit from fludrocortisone in
CFS/ME, but one got very impressive results, even a full remission in
some of the patients using fludrocortisone in combination with other
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treatments for orthostatic hypotension.27 The treatment is also endorsed
by the CFS/ME specialists Richard Podell28 and Charles Lapp.29 Dr.
David Bell has found fludrocortisone beneficial for 1/3 to 1/2 of his
patients, noting that it is most helpful for adolescents and the lesser ill.30
Many CFS/ME doctors recommend beginning the treatment with a
very small dose, such as only one fourth of a tablet for the first four
nights and then increasing the dose by one fourth of a tablet every four
days. Andrew J. Wright, however, does not recommend increasing the
dose beyond one fourth of a tablet.31 Some doctors think it is important
to always take the medication at the same time of the day.
Potassium supplementation may be warranted and it is important
that the patient ingests plenty of fluids and an adequate amount of protein. If the drug causes headache or stomach upset, taking it with a glass
of water may help. Fludrocortisone can cause depression (sometimes
even severe) or an excessive surge in blood pressure. CFS/ME expert
Paul Cheney does not recommend fludrocortisone and believes it can
actually exacerbate the illness in long–term use.32
Fludrocortisone is available in the United States, the United Kingdom, Canada, Australia and some other countries. Like the other corticosteroids it is very inexpensive. The potassium supplementation will
likely cost more, though it is by no means expensive either.

Other hormones
See also:
spironolactone (CHAPTER 7), raloxifene (CHAPTER 10)
thyroxine (Synthroid, Eltroxin, Euthyrox, Levothroid,
Thyrax)
liothyronine (Cytomel, Tertroxin)
thyroxine and liothyronine (Thyrolar, Novothyral)
thyroid (Armour thyroid, Westhroid, Thyrar)
Hypothyroidism has sparked significant interest as a possible cause
for CFS/ME and fibromyalgia, as many of the symptoms are strikingly
similar. Even if thyroid problems are not the root cause, they may contribute to the symptoms. It is sometimes claimed that hypothyroidism
excludes CFS/ME, but this is false. Especially female CFS/ME patients
commonly suffer from hypothyroidism (often autoimmune). Hypothyroidism may also be misdiagnosed as CFS/ME or FM.
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Many doctors, even some endocrinologists, are not aware that a
person may be hypothyroid despite supposedly normal values of T3 and
T4, though it is becoming better known that T3 supplementation can
help refractory depression without evident hypothyroidism.33 Dr.
Gordon R. Skinner has shown that thyroxine can help “clinically hypothyroid but biochemically euthyroid” patients.34 Doctors should consider
the patient as a whole and not just focus on numbers.
According to one view hypothyroidism, similar to diabetes, can be
divided into two categories based on whether there is a deficiency of the
hormone or a resistance to it (the secretion of the hormone is in normal
limits, but it does not elicit a sufficient response).35 It has been proposed
that those fibromyalgia patients who appear to be euthyroid have a
mutation in the c–erbA beta/alpha 1 gene, resulting in abnormal low–
affinity thyroid receptors which cause this resistance.36
There have been no studies to see whether this mutation really
underlies fibromyalgia, but hypothyroidism has been shown to be common in patients with FM.37,38,39 Thyroid antibodies are also prevalent.40,41 Fibromyalgia patients with thyroid antibodies have been reported to have more symptoms of dry eyes, painful urination, blurred vision
and sore throat.42 Thyroxine has been shown to be an effective therapy
in some cases of fibromyalgia.43
Thyroid medication comes in several different forms. The form
normally used is T4 hormone (thyroxine). Thyrolar contains both the T3
and T4 forms. Natural thyroid is a thyroid extract made from porcine
(pig) thyroid. It contains both T3 and T4 as well as other thyroid hormones that are missing from other formulations. All forms are susceptible
to big individual differences in absorption, so the dose may not be
directly related to the degree of hypothyroidism.
There is no agreement as to which form is the best. T4 (thyroxine)
is the normally used form, but it may not always be helpful. In one study
patients with hypothyroidism fared better with a combination of T3 and
T4 than T3 alone.44 Kenny De Meirleir recommends treating with only
T3.45 Another CFS/ME and fibromyalgia doctor Kent Holtorf agrees
that T4 is probably not useful and believes that compounded slow–release T3 is the best form.46 Usually the effects of thyroid supplementation
should be noticeable in a few weeks.
When using the right form of thyroid supplementation in correct
dose, there should be no side effects, though sometimes there are transient symptoms as the body adjusts. Possible symptoms include fatigue,
hair loss, palpitations, restlessness, skin changes, headache, other aches,
excessive sweating, pruritus (itching), insomnia, nausea and chest pain.
Those allergic to pork should not take Armour thyroid.
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Thyroxine is widely available. Liothyronine alone is available in
the United States, the United Kingdom, Canada, Australia and some
other countries. Combinations of the two are available in the United
States and some other countries. They are usually sold in several different dosages, which all contain the same ratio of T3 to T4.
All synthetic forms of thyroid supplementation are very inexpensive. Natural thyroid is available in the United States, the United Kingdom and some other countries. It is available in about a dozen different
strengths and it is more expensive.
estrogen
estrogen and progesterone
The fact that women are much more likely than men to get
CFS/ME and fibromyalgia suggests that female hormones probably play
a part—but it is not clear how. Many doctors believe that a deficiency of
estrogen is a factor. A deficiency can cause many symptoms similar to
those of CFS/ME and fibromyalgia, such as fatigue, memory problems,
insomnia, depression, anxiety, palpitations, muscle and joint pain, hair
loss and skin problems.
The use of estrogen or the combination of estrogen and progesterone in female patients with CFS/ME and fibromyalgia is a controversial issue. Some patients cannot tolerate these hormones and a few doctors recommend against them. Others believe that hormone replacement
is very important, as with replacing e.g. cortisol or thyroid hormone.
Hormone replacement therapy after menopause has been associated
with increased cancer risk, but estrogen also has beneficial effects such
as maintaining bone density and improving sleep. It can relieve depression and cognitive problems.47,48 Progesterone may aid cognition and
relieve anxiety. It can relieve chronic pain by NMDA antagonism.49
Some patients with severe CFS/ME go into early menopause in their 20s
or even sooner and lose these benefits.
The contraceptive pill is a common way of “hormone replacement
therapy” in premenopausal women with CFS/ME and fibromyalgia. It
can also be used to maintain regular periods. Women with CFS/ME
have a less regular cycle than healthy women.50 The pill can also help
orthostatic hypotension by increasing blood volume.51
Hormone specialist Dr. Elizabeth Lee Vliet believes that gonadal
insufficiency can be a triggering factor for CFS/ME and fibromyalgia.52
According to her all women with CFS/ME and fibromyalgia have low
estrogen levels and up to 75% improve after getting supplemental estrogen, testosterone and DHEA for six months. She prefers contraceptive
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patches, because they keep hormone levels more stable than the pill.
Premarin, a horse–derived estrogen supplement is commonly used
as hormone replacement therapy, but it is far from identical to human
hormones. It contains much more estrone, which may be the reason for
the increased cancer risk. Synthetic estrogens are usually a better choice.
In general there are major differences between different hormonal products. Different oral contraceptives contain not only different amounts
of the hormones, but also different forms of estrogen and progesterone.
Some people cannot tolerate any female hormone supplementation,
but most experience no adverse reactions or only get minor side effects.
Possible side effects include weight gain, irritability, spotting and mood
changes. Some medications such as carbamazepine and some antibiotics
as well as St. John’s wort can impair the efficacy of oral contraceptives.
Estrogen and estrogen/progesterone products are widely available.
They are sold as tablets, patches, creams, implants and long–acting
injections, but the availability of particular products depends on the
market. Most products are inexpensive.
testosterone
Testosterone is not just a male hormone. Women need it too, just in
smaller quantities. Blood levels decrease with age and this has been
associated with a phenomenon called “andropause” in men. It may also
contribute to menopausal symptoms in women. Low testosterone levels
are common in fibromyalgia53, and likely in CFS/ME as well.
Low testosterone can cause low libido, depression, fatigue, hair
loss, muscle weakness and headaches. It is often thought that moodiness
and aggression stem from testosterone, but in fact low testosterone can
cause such symptoms in men.54,55 In animal studies a deficiency of testosterone significantly reduces the amount of ATP (the primary energy
source) in the muscle in both male and female rats.56
Dr. Elizabeth Lee Vliet stresses that in women with CFS/ME estrogen supplementation should be initiated first and testosterone is only
started after that.57 Hillary D. White, a professor in microbiology and
immunology who specializes in sex hormones, believes that testosterone
is one of the best treatments for fibromyalgia and she uses it herself.58
She has also filed a patent about the use of testosterone (or testosterone
and DHEA) in the treatment of CFS/ME and fibromyalgia.59 Jay Goldstein recommends transdermal testosterone for the men who respond to
nitrate drugs.60
Testosterone supplementation can be done in several different
ways, including tablets, patches, creams, sublingual troches and depot
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injections, even aerosols. There is no consensus as to which method is
the best—some doctors think the levels should be constant and others
prefer administration that mimics the natural circadian rhythm. Gels and
creams have the benefit of allowing for easy dose titration.
Taking too much testosterone can cause acne, sleep apnea, nightmares, mood swings and hirsutism in women. On the other hand, low
testosterone may be risk factor for e.g. diabetes, osteoporosis, prostrate
cancer, Alzheimer’s disease and cardiovascular disease. Oral testosterone can cause elevation of liver enzymes.
Testosterone is widely available. Most products are fairly inexpensive, injections usually being the cheapest. Because of abuse in athletes,
testosterone is a Schedule III drug in the United States.
DHEA/prasterone
Dehydroepiandrosterone (DHEA) is an important natural steroid
hormone which is e.g. a precursor to testosterone and estrogens. Levels
decline with age and have been associated with the negative effects of
aging. There is conflicting information about the levels of DHEA in
CFS/ME—some studies have concluded there is too little of it61,62, but
one study found elevated levels.63 In fibromyalgia both normal64 and
low65 levels have been reported.
DHEA does not just affect the levels of sex steroids, but aso appears to have anti–inflammatory, neuroprotective and even anti–cancer
effects. It inhibits the secretion of IL–6, a major inflammatory cytokine,
which has been associated with fibromyalgia pain.66 DHEA has been
successfully used to treat e.g. SLE67 and HIV infection.68 Higher
DHEAS levels have been associated with better cognition in women.69
Two studies have found DHEA effective for CFS/ME.70,71 A double–blind trial trying 50 mg of DHEA for postmenopausal women with
fibromyalgia found no improvement in any of the studied variables, but
DHEA did cause some side effects typical of the androgens.72 Dr.
Charles Lapp sometimes prescribes intranasal DHEA spray for the migraines experienced by his CFS/ME patients.73
Small doses do not usually cause side effects, but long–term use of
larger, over 50 mg doses may cause acne, cardiac arrhythmias, weight
gain, menstrual problems, hair loss, hirsutism, insulin resistance, other
lipid changes and possibly increase the risk of hormonal cancers. Even
smaller doses can decrease the amount of HDL (good cholesterol).
DHEA is not recommended for those with a history of PTSD, psychosis
or bipolar disorder. Some people think that DHEA may cause CFS/ME
relapses.
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DHEA is available in most countries. It is usually a prescription
drug, but in the United States it is available over the counter.
oxytocin (Syntocinon, Pitocin)
Oxytocin is a hormone which is associated with e.g. mood, learning, sexual arousal and bonding. A deficiency may be present in fibromyalgia, especially in patients with depression.74 Anxiety and high
levels of pain also correlated with low oxytocin. Dr. Jorge Flechas believes that people with CFS/ME suffer from an oxytocin deficiency.75 He
prescribes his patients first a DHEA supplement based on blood levels
and then oxytocin. According to him the positive effects are noticeable
within a week or two.
Dr. Jay Goldstein uses an intramuscular dose of 5–10 units a day in
1–2 doses.76 He has found the effects of oxytocin complex and versatile.
According to him it helps about 1/5 of the patients who are not helped
by other treatments. Fatigue may not be relieved, but cognitive problems
and fibromyalgia pain often markedly abate and diminished libido may
return. Charles Lapp agrees that the benefits of oxytocin can be very
significant.77 Oxytocin also slows the development of opioid tolerance.
Oxytocin is used to initiate labor, so it should never be given to
pregnant patients. Structurally it is very similar to vasopressin and has
similar but milder antidiuretic effects, which can be beneficial for many
patients, but may cause edema and electrolyte imbalances. Oxytocin can
cause hypotension and cardiac arrhythmias. Too large doses tend to
produce anxiety.
Oxytocin is available everywhere. It can be administered intramuscularly or as a nasal spray, but the latter is considered inefficient. Tablets are also available in some countries.
growth hormone (Genotropin, Humatrope, Norditropin,
Nutropin, Saizen)
Besides treatment of short stature, growth hormone has successfully been used for many other illness states, but this use is controversial. Deficiency of growth hormone can cause symptoms very similar to
CFS/ME and fibromyalgia. Such deficiency has been associated with
CFS/ME78,79 and especially FM.80 It appears not to be present in all patients, but only a subset of them.
In one study growth hormone was given to 20 CFS/ME patients
and although quality of life did not improve significantly, four of the
patients were able to return to work after a prolonged absence.81 Two
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randomized studies have evaluated the use of growth hormone as a
treatment of fibromyalgia with good results.82,83 The quality of life
scores as well as the number of tender points improved and the treatment was well–tolerated. Growth hormone can also improve attention in
patients who are deficient in it.84
According to Dr. Susan Levine treating growth hormone deficiency
in CFS/ME can improve the quality of sleep.85 CFS/ME expert Paul
Cheney is concerned that deficiency may not only impair sleep, but liver
function too.86 He prescribes a small dose of 0.1–1 mg (usually once a
week) and has found it very helpful for some treatment–refractory patients. Growth hormone has to be given by intramuscular or subcutaneous
injection. Many other pharmaceuticals can be used to increase the secretion of this hormone.
The side effects of growth hormone treatment have probably been
exaggerated, as studies have not found major adverse effects. Edema,
muscle and joint pain and tingling in the extremities are possible. In one
of the fibromyalgia studies there were no other side effects but carpal
tunnel syndrome. Growth hormone can also escalate the growth of any
existing cancer. It should be used with caution in patients with diabetes.
Growth hormone is widely available. It is extremely expensive.
See also:
sodium oxybate, melatonin, baclofen (CHAPTER 1), triptans
(CHAPTER 2), buspirone (CHAPTER 5), bromocriptine (CHAPTER
6), clonidine (CHAPTER 7), pyridostigmine (CHAPTER 9)
desmopressin (DDAVP, Minirin, Octostim, Desmospray,
Desmotabs)
Vasopressin is also known as antidiuretic hormone (ADH). Inadequate secretion of this hormone causes excessive urinary frequency,
which is a common symptom of CFS/ME and sometimes FM. There is
evidence of ADH deficiency in CFS/ME.87 Desmopressin is a synthetic
equivalent of vasopressin.
There is one preliminary study about the use of desmopressin in
CFS/ME.88 Desmopressin raises blood pressure and blood volume to
some extent, which may help orthostatic hypotension. It also has nootropic (cognition improving) action.89 Paul Cheney has found that many of
his CFS/ME patients have diabetes insipidus and he treats them with
desmopressin.90 Desmopressin can be taken as a nasal spray or as tab-
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lets, but the tablets have a poor bioavailability.
Side effects can include headache, stomach upset, nausea and facial
flushing. The nasal spray can cause local irritation, congestion and nasal
bleeding. Many drugs (especially psychiatric drugs) have interactions
with desmopressin, but usually the problem can be solved by reducing
the desmopressin dose. Not limiting fluid consumption during the treatment can result in fluid retention and hyponatremia.
Desmopressin is available in the United States, the United Kingdom, Canada, Australia and many other countries. It is affordable; the
nasal spray is cheaper than the tablets, as because of the low bioavailability much higher doses are needed with the tablets.

Biological immunosuppressants
Biological drugs are used in the treatment of autoimmune diseases,
some other inflammatory conditions and some cancers. Aside from the
cancer therapies, most of them are immunosuppressants, but they are
more specific in action than e.g. corticosteroids. Most are antibodies to
cytokines or their receptors. For example TNF alpha is a common target, and it has been shown to often be elevated in CFS/ME.91 The downside of these drugs is that they are extremely expensive, need to be
given by injection and the long–term safety remains to be assessed.
infliximab (Remicade)
Infliximab is a mouse–human chimeric antibody against the major
inflammatory cytokine TNF alpha. It has been successfully tried for
many different ailments from ulcerative colitis to prolapsed discs. There
are no studies about its use in CFS/ME yet, but Jonathan Kerr plans to
conduct one as soon as he gets the required funding.92 Andrew J. Wright
proposed infliximab as a CFS/ME treatment back in 2002.93 Professor
Olli Polo has also made a similar proposal.94
Infliximab is given as an infusion in a hospital first every few
weeks, then usually every 4–8 weeks. The method of administration is
not the most convenient one, but on the other hand it does not need to be
done very often. Infliximab does not usually cause major side effects,
though infections are common. There can be flu–like symptoms during
the infusion and rarely allergic symptoms between the treatments.
Infliximab may also increase the risk of lymphoma.
Infliximab is available in the United States, the United Kingdom,
Canada, Australia and many other countries. It is extremely expensive.
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etanercept (Enbrel)
Etanercept mediates its anti–inflammatory effect by binding the
cytokine TNF alpha. It is mostly used in the field of rheumatology, but
has been used for other kinds of inflammatory conditions too.95 It has
also been successfully used to reduce the drowsiness associated with
sleep apnea.96
In a small study etanercept was given to six CFS/ME patients for
eight weeks. The patients experienced a significant reduction in fatigue,
muscle pain, headache and lymphodynia (lymph node pain). Exercise
tolerance was also improved.97 A Taiwanese doctor reports having tried
etanercept in fibromyalgia, but without significant benefit.98
Etanercept has to be administered fairly often, depending on the
dose either once or twice a week. It does not require hospitalization, as
the patient can administer the required subcutaneous injection. Treatment can cause infections, in some cases even serious ones. Headaches
are also fairly common.
Etanercept is available in the United States, the United Kingdom,
Canada, Australia and several other countries.
adalimumab (Humira)
Adalimumab is a fully human monoclonal antibody which works
by binding to TNF alpha. It has been approved for treating e.g.
rheumatoid arthritis, ankylosing spondylitis and Crohn’s disease.
Adalimumab was proposed as a CFS/ME treatment in a letter published
in the Journal of Neuropsychiatry in 2007.99
Adalimumab is normally given by a subcutaneous injection which
the patient is usually instructed to administer every other week. The side
effects and risks are thought to be similar to the other TNF alpha
inhibitors. Headache, rash, nausea and infections are the most common
side effects.
Adalimumab is available in the United States, the United Kingdom,
Canada, Australia and some other countries.
omalizumab (Xolair)
Omalizumab is a monoclonal antibody used in the treatment of
asthma and severe allergies. It inhibits receptor binding of immunoglobulin E, which mediates allergic symptoms. It is administered by injection every 2–4 weeks. Some patients with CFS/ME have reported dramatic improvement with omalizumab.100 Although this evidence is only
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anecdotal, CFS/ME has been postulated to be a kind of an allergy–like
hypersensitivity, so it would make sense to try omalizumab in patients
with elevated IgE levels.
Omalizumab does not usually cause side effects, but there are a few
reports of serious anaphylactic reactions. Like other monoclonal antibodies it may increase the risk of cancer and some other illnesses.
Because IgE also protects the body from parasites, omalizumab could
increase the risk of parasitic infection, but in most developed countries
this is not an issue.
Omalizumab is available in the United States, the United Kingdom,
Canada, Australia and some other countries.
anakinra (Kineret)
Anakinra is an antagonist of the IL–1 receptor. It is used in the
treatment of rheumatoid arthritis. CFS/ME and fibromyalgia may also
be associated with excessive levels of IL–1.101,102 Anakinra is given as a
subcutaneous injection, usually every day.
Nausea, diarrhea, headache and infections are the most common
side effects. Most patients experience local reactions at the infection
site, but they are usually transient.
Anakinra is available in the United States, the United Kingdom,
Canada, Australia and some other countries.

Other immunomodulators
See also:
benzodiazepines, dantrolene (CHAPTER 1), tetracyclines, macrolides (CHAPTER 4), SSRIs, lithium (CHAPTER 5), pyritinol
(CHAPTER 6), pentoxifylline (CHAPTER 7), cannabinoids, ranitidine/cimetidine (CHAPTER 9), pioglitazone/rosiglitazone, sizofiran, montelukast, angiotensin II receptor blockers, pegademase,
ACE inhibitors, statins (CHAPTER 10)
immunoglobulin (Flebogamma, Gammagard,
Endobulin, Intragam, Beriglobin)
Immunoglobulins are important antibodies. A deficiency of immunoglobulin G or its subclasses–especially IgG1 and IgG3, sometimes
also IgG4–is often associated with CFS/ME.103,104,105 Intravenous immu-
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noglobulin (or IVIG, sometimes called gamma globulin), a blood
product containing the pooled IgG immunoglobulins from plasma of
more than a thousand donors, has been used as a CFS/ME treatment
since the 1980s. It is usually infused about once a month.
Many patients benefit from IVIG, even if there is no detectable IgG
deficiency, perhaps because of the anti–inflammatory and antiviral
effects of the treatment. Some patients go from severely ill to being able
to work. Some doctors even think that immunoglobulin is the most
effective treatment for CFS/ME.106 Charles Lapp gives it to his sickest
patients if nothing else has helped.107 It may take several months before
the full benefits are apparent, but on the other hand the efficacy may
decrease with time.108
Several, though not all, studies have showed benefit from using
IVIG in CFS/ME. In an Australian double–blinded study of 49 patients
those who got a monthly dose of IVIG were significantly more likely to
improve than those getting placebo.109 An early double–blind study of
IVIG for “chronic mononucleosis syndrome” found improvement in the
treatment group, and several of the patients even experienced a full
relief of symptoms.110 There are reports of curing CFS/ME caused by
parvovirus B19 with an IVIG pulse.111
A recent study showed that a subset of fibromyalgia patients may
also benefit from IVIG, given in small doses for five days. Pain, tenderness and muscle strength improved the most.112 In one study of several
chronic pain syndromes, including FM, IVIG helped almost half of the
patients and 20% experienced over 70% pain relief.113
Immunoglobulin is not known to cause crashes or illness exacerbations and most patients can tolerate it, but because of the nature of the
treatment (an immunomodulatory blood product given intravenously) it
does have its risks. Patients should always be monitored during the infusion and for some time afterwards. Some people experience transient
headache, fever, nausea, joint pain and hypotension. There is a very
small risk of anaphylaxis and kidney failure. IVIG is not thought to be
able to transmit infectious agents.
Immunoglobulin is available in most countries, but because of the
nature of the product it is very expensive. Often only patients who can
demonstrate severe immune dysfunction are eligible for treatment, and
IgG deficiencies may not be enough to qualify. In some countries everyone can get IVIG, if they can afford to pay for it out of pocket.
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interferon alfa (Intron A, Pegasys, PegIntron, Roferon–
A, Infergen)
interferon beta (Avonex, Betaseron, Betaferon, Rebif,
Serobif)
interferon gamma (Actimmune, Imukin, Immukin,
Immukine)
Interferons are messengers of the immune system and of particular
importance in fighting viral infection. Different interferons are used to
treat e.g. cancer, hepatitis B and C and multiple sclerosis. Both theories
and research about the relationship of CFS/ME and interferons have
been conflicting. According to some studies the T cells of CFS/ME patients produce abnormally low amounts of interferon gamma114,115, but
another study concluded the production was actually excessive.116
Interferons would be a logical choice for treatment of CFS/ME if
the illness were caused by a chronic viral infection. On the other hand
many doctors think that the symptoms of CFS/ME could be caused by
excessive production of interferon alfa and/or gamma, as the symptoms
of CFS/ME resemble the side effects of interferon treatment.117,118 All of
the interferons and interferon alfa in particular have been tried as treatments for CFS/ME.
Some CFS/ME doctors believe that interferon alfa can give patients
more energy.119 Two double–blinded studies have evaluated this use as
well. The first one found significant improvement in about 1/3 of the
patients120, but in the second study only a subset of patients with problems in NK cell function benefited.121 In a large double–blinded study
done on fibromyalgia patients a 50 IU dose of sublingual interferon alfa
produced a significant improvement in functionality and morning stiffness, but not in other symptoms.122
The combination of alfa and gamma interferon has been proposed
as a treatment for the chronic enteroviral infection which may be behind
CFS/ME.123 Interferon beta also has some antiviral properties. HHV–6,
a herpesvirus commonly reactivated in CFS/ME, appears to respond
particularly well to interferon beta.124 Additionally beta interferon may
help repair increased permeability of the blood–brain barrier.125 Blood–
brain barrier permeability has been suggested as a factor in CFS/ME.126
Interferons are usually given intramuscularly or subcutaneously,
once or several times a week. Side effects are common and can include
injection site reactions, muscle and joint pain, fatigue, flu–like symptoms, stomach upset, neurological symptoms, skin eruptions and severe
psychiatric symptoms even without any history of psychiatric illness.
Interferons can cause an autoimmune illness or worsen an existing auto-
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immune condition. They are usually not used in patients with epilepsy
or a severe psychiatric, cardiac, renal or hepatic condition.
There are several different varieties of each of the interferons.
Interferon alfa and beta are widely available in injectable forms. Oral
(sublingual) interferon alfa is available in Canada and possibly other
countries. Interferon gamma is available in the United States, the United
Kingdom, Australia and some other, primarily European countries, but
not in Canada. All of the interferons are very expensive.
liver derivative complex (Nexavir)
Nexavir is an extract of porcine (pig) liver. It is a popular drug used
to treat CFS/ME and occasionally fibromyalgia. The better–known
drugs Hepapressin and Kutapressin (which are no longer available) were
similar liver extracts. There is little research of Nexavir, but many
CFS/ME experts like Paul Cheney and Derek Enlander recommend it.
In a six–month study of Kutapressin in over a hundred CFS/ME
patients as many as 85% reported major improvement in their
symptoms.127 42% even reported that they were in remission. Minor side
effects were experienced by 16% of patients. Kutapressin was also
shown to have antiviral activity against EBV128 and HHV–6.129
Nexavir is usually given by a subcutaneous or intramuscular
injection. It is recommended that the dose be varied constantly in order
to keep it effective, but sometimes the efficacy still decreases with time.
In that case it can be temporarily stopped and resumed later. It can take
several weeks before the results are apparent and months to get the full
effect. Dr. Kenny De Meirleir believes that sleep often normalizes in 2–
3 days, but it can take a few months before the patient is pain free.130
Nexavir should not be used by people who are allergic to pork.
Others may want to avoid porcine products for ethical reasons, though
most religions accept the use of pork–derived products out of medical
necessity. Because Nexavir contains tyramine, it is contraindicated
when using MAO inhibitors. Tyramine may also provoke migraines in
some people. Phenols are used as preservatives and may cause allergic
reactions. The injections can cause local reactions such as itching.
Nexavir is only available in the United States, though other liver
derivative complexes may be available elsewhere. It should not be
confused with the cancer drug sorafenib which is marketed as Nexavar.
Nexavir is very expensive, but despite the experimental nature many
insurance companies do cover the drug. Compounding pharmacies can
also produce a transdermal gel of the drug, which does not require
prescription.

Hormones and immunomodulators

211

inosine pranobex (Isoprinosine, Imunovir, Delimmun)
Inosine pranobex (commonly known as isoprinosine) is a synthetic
purine derivative with immunomodulatory and antiviral properties.
Many doctors have used it to treat CFS/ME, especially when there is
evidence of an active herpesvirus infection. Normal inosine, however,
which is available as a nutritional supplement, has been suggested to
have similar efficacy. Inosine pranobex has also been used to promote
physical endurance in healthy persons, but there is no data to support
this use.
A small single–blind study of inosine pranobex published in the
Journal of Chronic Fatigue Syndrome found benefit in 6 of 10 patients
at 28 weeks.131 In those who improved NK cell activity and the number
of CD4+ T helper cells were significantly increased. Dr. Larry Sharp
believes that inosine pranobex is “one of the safest, most cost effective
and helpful drugs at our disposal [for CFS/ME].”132
As with Nexavir, it is thought that the dose should be constantly
varied. Paul Cheney’s traditional protocol has been six tablets on Monday, Wednesday and Friday, two on Tuesday and Thursday and none on
the weekend, done for two months and then a pause for one month.133
Dr. Byron Hyde has used a dosing schedule of six tablets a day Monday–Friday every second week, two tablets a day Monday–Friday the
other week, none on the weekends and again one month off every two
months.
Inosine pranobex is well–tolerated and usually does not cause any
side effects. Possible side effects include dizziness, nausea, headaches,
fatigue, indigestion and itching. It should not be used by people with
gout.
Inosine pranobex is available in Canada, some European countries
(including the United Kingdom, France and Germany) and in some parts
of Asia and South America, but not in the United States or Australia. In
some countries it is quite expensive, but other markets offer more
affordable prices.
thymalfasin (Zadaxin)
Thymalfasin is a synthetic form of the human peptide thymosin
alpha 1. It is an immunomodulator and is currently used as an adjuvant
in the treatment of hepatitis B and hepatitis C, for increasing the efficacy of vaccinations and experimentally in some cancers. It can help
shift the immune system from excessive Th2 domination to a stronger
Th1 response, increasing the production of NK cells. It may be especi-
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ally useful in combination with antibiotics or antivirals.
Thymalfasin is given as a subcutaneous injection, usually twice a
week. It is generally very well tolerated. Local adverse reactions at the
injection site are possible, but systemic side effects are rare. There have
been occasional reports of rashes, edema and joint pain.
Thymalfasin is only available in the United States and a few other,
mostly Asian countries, but it will likely be approved in many more
countries in the near future. It is very expensive.
hydroxychloroquine (Plaquenil, Plaquinol)
Hydroxychloroquine is an antimalarial drug which is also used for
some autoimmune and inflammatory conditions. Some doctors have
used hydroxychloroquine to treat CFS/ME, particularly if the patient has
high titers of antinuclear antibodies or other signs of autoimmunity.134,135 It appears to be effective against the cysts of Borrelia burgdorferi, which may be important if the patient is suspected to have chronic Lyme disease.136 It also inhibits cholinesterase, increasing acetylcholine levels.137
The effects of the drug come on very slowly, often only after several months of treatment. Hydroxychloroquine is fairly low on adverse
reactions. Stomach upset and nausea are the most common side effects.
Long–term use may cause alterations in vision, warranting regular ophthalmologic examinations. According to one study SLE patients taking
hydroxychloroquine had significantly more fatigue than those on other
medications.138
Hydroxychloroquine is available in the United States, the United
Kingdom, Canada, Australia and some other countries. It is very inexpensive.
acetylcysteine (Mucomyst, Parvolex, ACC, Solmucol,
Fluimucil)
Acetylcysteine (often called N–acetylcysteine or NAC) is an amino
acid with two primary indications: as a mucolytic and as an antidote for
acetaminophen (paracetamol) overdose. It is a strong antioxidant with a
wide range of uses as an immunomodulatory and organ–protecting
agent. Acetylcysteine increases intracellular levels of glutathione and
stimulates T cell function. As a result it can have antiviral action and is
often used by HIV patients. It is probably helpful in influenza and
colds.139
Acetylcysteine is also used for “detoxing” of chemicals and is a
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common treatment for multiple chemical sensitivity. It is a part of professor Martin Pall’s recommended regime for treating CFS/ME and fibromyalgia. He notes that low doses should be used and that magnesium
should lessen any sensitivity to the drug.140 Acetylcysteine has also
shown efficacy in the autoimmune condition Sjögren’s syndrome.141 It
may have use in the treatment of neuropathy.142
Nausea and stomach upset are the most common side effects. Other
side effects are rare, but acetylcysteine is claimed to bring out symptoms
caused by detoxification. An unflavored acetylcysteine solution has an
unpleasant, “sweaty” taste.
Acetylcysteine is available almost everywhere. In the United States
and some other countries it is both a prescription drug and a popular
nutritional supplement. Depending on the country available forms may
include tablets, fizzy tablets and liquid suspensions. It is fairly inexpensive.
Staphylococcus toxoid (Staphypan)
Toxoid refers to inactivated bacterial toxin. For example the tetanus
vaccine is a toxoid vaccine; it does not offer protection from Clostridium tetani, only from its deadly toxin. Staphylococcus toxoid has been
used to treat both CFS/ME and fibromyalgia. Some doctors think its
benefits are due to immunomodulation, whereas others believe that staphylococci may actually be involved in the pathogenesis of the illness.143,144 The injections are given about once a month.
Several studies have tried staphylococcus toxoid in CFS/ME and
fibromyalgia. In the first trial fatigability improved the most.145 Half of
the participants were able to resume working. In another study 65% of
patients with CFS/ME or FM reported improvement compared to only
18% in the placebo arm.146 The largest trial so far included 160 patients
with fibromyalgia or CFS/ME on long–term treatment with staphylococcus toxoid for one year.147 Of particular importance in that study was the
reduced incidence of infections reported by patients.
Even though vaccinations in general have caused problems in this
population, treatment with the staphylococcus toxoid appears to be
well–tolerated. Local reactions are common but usually mild. Headache
is possible. In the long–term study only 9 out of 160 patients withdrew
from the study because of side effects, two because they developed an
allergy to preservative in the vaccine. Nonetheless, the therapy may not
be appropriate for those who have reacted severely to vaccinations.
Staphylococcus toxoid is currently only available in Switzerland. It
is likely difficult to acquire outside of clinical trials.
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Mycobacterium vaccae
Mycobacterium vaccae is a non–pathogenic species of mycobacteria, related to the bacteria that cause tuberculosis. An infusion of the killed bacteria has been used as an immunomodulator in e.g. cancer, asthma and eczema. It should be noted that this is not the same thing as
Bacillus Calmette–Guérin (BCG), the tuberculosis vaccine that has been
used as immunotherapy in some cancers.
Like many other immunomodulators, Mycobacterium vaccae seems
to downregulate the Th2 side of the immune system. It also appears to
increase serotonin metabolism in the brain with possible antidepressant
action.148 Mycobacterium vaccae has been tried in the treatment of
CFS/ME. No studies have been published, but a patent has been filed of
this use. The patent also includes a few short case studies of CFS/ME
patients who experienced major improvement on the therapy.149
The treatment is usually first administered every two weeks, then
once a month. Side effects can include fever, other flu–like symptoms
and nausea. BCG contains live bacteria and can rarely cause severe
infections in immunosuppressed persons, but Mycobacterium vaccae
preparations do not, so it is safe in this regard.
Mycobacterium vaccae is most likely only available in hospitals
with innovative and open–minded researchers who are willing to administer it to patients with CFS/ME.
naltrexone (Revia, Nalorex, Antaxone, Nemexin)
Naltrexone is an opioid antagonist used in the treatment of drug
and alcohol addiction, sometimes also for other addictions, in doses of
50–300 mg. In low doses of 2–5 mg (usually 4.5 mg) it can be used as
an immunomodulator, because the very short–lived opioid antagonism
stimulates the body to produce more endogenous opioid peptides
(endorphins and enkephalins) which upregulate the immune system.
The low dose naltrexone (LDN) therapy was invented by neurologist Bernard Bihari as a treatment for HIV/AIDS and multiple sclerosis
back in the 1980s. It has also been used for e.g. SLE and other autoimmune diseases, neurodegenerative diseases, autism, IBS and even cancer.150 It has been used in CFS/ME since the early 1990s and recently
also for fibromyalgia. A clinical trial for fibromyalgia is currently running in the United States.151 There are reports that LDN can help chronic
Lyme disease, but may not be as efficacious as in other conditions.
Traditionally autoimmune illnesses have been seen as overactivity
states of the immune system and the use of LDN might seem counterin-
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tuitive, but evidence is mounting that they may in fact be immunodeficiencies. At least LDN has been shown to work extremely well in e.g.
Crohn’s disease.152 It could also be that overactivity and underactivity
are too simplistic concepts for something as complex as the immune
system. This could well apply to CFS/ME and fibromyalgia too.
Beta endorphin levels have been demonstrated to be low in CFS/
ME and fibromyalgia.153,154 Natural killer cell (NK cell) activity is well–
known to be impaired in CFS/ME155 and correlates with illness severity.156 Beta endorphin has been shown to stimulate NK cell function.157
Low dose naltrexone has also been proposed to work by reducing the
formation of peroxynitrites158, a suggested factor in CFS/ME and fibromyalgia.159
LDN can relieve pain, fatigue, depression, muscle weakness, cognitive problems, fever, dyspnea and flu–like symptoms. It may also help
in migraine prevention. It has been reported to significantly reduce CFS/
ME “crashes.” It may take anywhere from a day to a few months before
symptom relief is apparent. LDN is always taken at night between 9 PM
and 3 AM to maximize endorphin production.
Normal doses of naltrexone have plenty of side effects, but in LDN
the action of the drug is opposite. Usually there are no side effects at all.
In the beginning of the treatment there may be sleep disturbances and
sometimes slight nausea, tremor and hunger pangs, but they usually
quickly subside. LDN cannot be used together with any opioids, but
other than that it has no drug interactions. Because of the nature of the
treatment it is probably not effective when used together with immunosuppressants.
Naltrexone is available in 50 mg doses in the United States, the
United Kingdom, Canada, Australia and many other countries, but low
doses have to be prepared by a compounding pharmacy. Calcium carbonate should not be used as a filler, as it may interfere with the efficacy.
If for some reason a compounding pharmacy cannot be used, 50 mg
naltrexone tablets can be dissolved in water and measured for the proper
dose. Slow release formulations should never be used. LDN is inexpensive, but the exact price depends on the compounding pharmacy.
polyI:polyC12U (Ampligen)
Ampligen is a mismatched double–stranded RNA drug with antiviral and immunomodulatory properties. It is the only drug so far that has
been primarily focused on CFS/ME, though it has also been used for
HIV/AIDS, hepatitis B, some cancers and in small doses as an adjunct
to the treatment of avian influenza. Because Ampligen is antiviral, it
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should work well for those with a confirmed chronic viral infection,
especially HHV–6.160 It has demonstrated activity against the enteroviruses as well.161
Ampligen has been used in CFS/ME since the late 1980s, mostly in
clinical trials. The first phase II trials were done in the early 1990s, but
the development has been slow. Ampligen has been shown to be
efficacious in several trials, including multiple phase III ones.162 The
drug (and especially the company manufacturing it) has been subject to
plenty of controversy in the CFS/ME community. There have been concerns that the company has downplayed the possible risks and side
effects.
Ampligen can help both physical endurance and cognitive problems. Paul Cheney believes Ampligen is most effective for those in the
first five years of the illness, those who had abrupt onset of illness and
those who have activation of the RNase L pathway.163 The latter can be
tested for, but there are very few laboratories in the world capable of
doing the testing. In contrast to most drugs, Ampligen may also be more
effective for the severely ill.
Ampligen has to be administered intravenously, usually two times a
week. Possible side effects include flushing, flu–like symptoms, diarrhea, rashes, cardiac symptoms, dizziness and abdominal pain. The side
effects tend to subside with time. Liver enzymes may be elevated. There
are reports of the drugs actually worsening CFS/ME.164 Usually concurrent use with other immunomodulators and antivirals or NSAIDs is not
recommended.
Ampligen is not officially approved in any country, though it may
become FDA–approved in the United States very soon. In the U.S.,
Canada and some European countries patients may be able to try Ampligen, but usually they have to pay for the extremely expensive treatment
out of pocket. Most insurance companies do not cover the treatment. It
is worth noting that in some countries Ampligen is a brand name for
gentamicin, an antibiotic.
mycophenolate (CellCept, Myfortic)
Mycophenolate is an immunosuppressive drug primarily used to
prevent organ transplant rejection. It is also sometimes used in autoimmune diseases such as psoriasis and SLE. Curiously it has marked antiviral activity (especially in conjunction with other drugs) against many
viruses, such as dengue virus165, HIV166, hepatitis C167 and two kinds of
viruses that have been associated with CFS/ME: herpesviruses168 and
Coxsackie B169 virus. Thus it may have use when treating chronic viral
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infection.
Mycophenolate appears to be more specific to lymphocytes and
thus safer than “wide–spectrum” immunosuppressants like corticosteroids. Nonetheless, it still increases the risk of infections and some types
of cancer. It is possible that doses that do not cause significant immunosuppression could still be effective adjuncts to antiviral medication.
Regular bloodwork is recommended in either case. Cholestyramine may
impair the efficacy of mycophenolate even if it is given at a different
time of the day.
Mycophenolate is widely available. It is fairly expensive.
thalidomide (Thalomid)
Thalidomide has a morbid reputation stemming from its catastrophic history. It was introduced as a sedative and antiemetic for morning
sickness in the late 1950s and was later found to have caused about
10,000 children to be born with severe deformities. It is less well known
that thalidomide is still being used to treat some illnesses of the immune
system, including AIDS, autoimmune diseases and some cancers.
Thalidomide has traditionally been considered an immunosuppressant, but it actually seems to be an anti–inflammatory with some immunostimulatory properties.170,171 Immunosuppressants would worsen the
course of tuberculosis, but thalidomide can be used as a tuberculosis
treatment.172 It has also been found helpful for refractory hepatitis C.173
Some of its effects may be mediated by decreased activation of NF–kappa B.174 Thalidomide has been theorized to be potentially helpful in the
treatment of CFS/ME.175
Sedation is the most common side effect. Other possible adverse
effects include allergic reactions, headache, nerve damage, sedation and
orthostatic hypotension. Thalidomide can increase the sedative effects
of other drugs. Women of childbearing age must use two forms of contraception and have regular pregnancy tests. Frequent blood tests
assessing immune function are also recommended.
Thalidomide is only officially available in the United States and a
few other countries, but it can be acquired with a special permit in some
other countries such as Canada. It is very expensive.
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CHAPTER 9.
Other medications
NMDA receptor antagonists
The excitatory NMDA (N–methyl–D–aspartate) receptor may be
one of the most important targets in the treatment of CFS/ME and fibromyalgia. Overactivation of the NMDA receptor could lead to central
sensitization, which is theorized as an origin of fibromyalgia.1,2 This is
also a part of Martin Pall’s “NO/ONOO” theory. Excessive activity of
glutamate in the NMDA receptors results in a phenomenon called excitotoxicity, which causes brain damage.
Besides chronic pain, the NMDA receptors are thought to play a
part in cognitive function, depression, migraines and many other things.
Normally reducing NMDA function tends to adversely affect memory,
but if the receptor is overactive, blocking it usually has the opposite
effect. Indeed, many people with CFS/ME and fibromyalgia have
reported lessened mental fog with NMDA antagonists. NMDA antagonism slows the development of opioid tolerance, as well as potentiating
their analgesic effects.
Some of the NMDA antagonists block the receptor competitively,
others uncompetitively, or they may only affect one subunit or binding
site of the receptor. All of the drugs listed here also have other possibly
useful properties. Generally if one drug works, others will probably
work too, but if there are too many side effects, another NMDA blocker
could be tried. NMDA receptor activity can also be reduced by
GABAergic drugs.
See also:
orphenadrine, dantrolene (CHAPTER 1), methadone, dextropropoxyphene/propoxyphene, flupirtine, nefopam (CHAPTER 2),
anticonvulsants (CHAPTER 3), cycloserine (CHAPTER 4), calcium
channel blockers (CHAPTER 7), progesterone (CHAPTER 8),
parenteral magnesium (CHAPTER 9), guaifenesin, acamprosate,
isoxsuprine, buphenine (CHAPTER 10)
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dextromethorphan (Robitussin, DexAlone, Romilar,
Benylin)
Dextromethorphan is a well–known cough suppressant drug. It is
primarily a non–competitive NMDA antagonist, but also has activity as
an agonist of sigma1, sigma2 and nicotinic cholinergic receptors. It is a
serotonin and possibly dopamine reuptake inhibitor. It may also be a
calcium channel blocker.3
Dextromethorphan is effective for neuropathic pain. One meta–analysis found it to have the lowest NNT value of all evaluated pharmaceutical treatments (NNT refers to the number of patients needed to treat to
get one adequate response).4 In painful diabetic neuropathy dextromethorphan was significantly more effective than memantine.5
Dextromethorphan has shown good efficacy in fibromyalgia.6 The
response to intravenous ketamine appears to strongly predict the response to dextromethorphan treatment, which is hardly surprising considering the similar mode of action.7 Dr. Richard Podell has found dextromethorphan to improve sleep in fibromyalgia patients.8
Sedation, dizziness, tachycardia, nausea and stomach upset are the
most common side effects. Skin reactions are possible. Dextromethorphan should never be combined with SSRI or MAOI antidepressants.
Dextromethorphan is available in most countries. It may be available as tablets, gelcaps, lozenges and different liquid formulations.
Especially cough syrups are usually available over the counter, but they
often contain too much sorbitol or other additives to be well suited for
long–term pain relief.. Dextromethorphan is also often sold in combination products that may contain e.g. antihistamines, decongestants and
guaifenesin.
amantadine (Symmetrel, Symadine, Atarin)
Amantadine has two very different clinical uses: it is used for the
treatment and prevention of type A influenza virus infection as well as
in the treatment of Parkinson’s disease. It is an NMDA antagonist with
dopaminergic and anticholinergic action. Amantadine is sometimes used
to alleviate fatigue caused by CFS/ME and other similar illnesses, such
as multiple sclerosis.9 It may relieve CFS/ME brainfog10 and can be
used to treat restless legs syndrome.11 One study found that amantadine
has antiviral activity against HHV–6.12
Dr. Jay Goldstein considers amantadine to be an excellent drug,
“like ketamine with fewer side effects.”13 He even recommends intrave-
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nous administration, but usually tries the drug in the form of a transdermal gel. One study compared amantadine against the supplement L–carnitine in CFS/ME, but the results were not too impressive—only half of
the 30 patients were even able to tolerate amantadine and none seemed
to benefit from it.14
The most common adverse effects involve the central nervous system, including dizziness, insomnia, problems with concentration and
headaches. Anticholinergic side effects such as dry mouth and urinary
hesitancy are also common. Other anticholinergic drugs can exacerbate
the side effects. Abrupt discontinuation of the treatment is not a good
idea, as it may lead to the dangerous neuroleptic malignant syndrome.15
Amantadine is very inexpensive and is available everywhere.
riluzole (Rilutek)
In addition to acting as an antagonist of the NMDA receptor, riluzole blocks sodium channels and voltage–sensitive calcium channels. It
is used in the treatment of amyotrophic lateral sclerosis (ALS), also
known as Lou Gehrig’s disease, though the benefits in this use are
modest at best. In studies it has demonstrated efficacy in major depression16, generalized anxiety17 and obsessive–compulsive disorder18. It
also has significant anticonvulsive properties.19
Riluzole appears to be well tolerated. Fatigue and nausea are the
most common side effects. It should not be prescribed to patients with
any liver problems or elevated liver enzymes. Regular monitoring of
liver enzymes is recommended. Caffeine, quinolone antibiotics and
many psychiatric drugs can elevate blood levels of riluzole, whereas
smoking, charbroiled meat and omeprazole can lower them. Caution
should be taken when combining riluzole with other drugs that can
affect the liver.
Riluzole is available in the United States, the United Kingdom,
Canada, Australia and some other countries. It is very expensive.
memantine (Namenda, Ebixa, Akatinol, Axura)
Memantine is used to treat Alzheimer’s disease. In contrast to other
Alzheimer’s drugs its primary mode of action is not cholinergic, but the
blockage of the NMDA receptors. It also blocks 5–HT3 serotonin
receptors, which is often beneficial in CFS/ME and fibromyalgia. Both
of these two actions may be of value when treating IBS.20 Memantine
has been proposed as a treatment for e.g. HIV dementia, SLE21, bipolar
disorder22 and migraine.23 It is sometimes used for multiple sclerosis and
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increasingly in fibromyalgia.
Memantine appears to be well tolerated. Possible adverse effects
include tiredness, constipation, dizziness and headaches. It can potentiate the the effects of dopaminergic and anticholinergic drugs and lower
the efficacy of barbiturates and neuroleptics. Baclofen and dantrolene
may be affected as well. Smoking elevates blood levels of memantine.
The pH of urine also affects memantine clearance.
Memantine is available in the United States, the United Kingdom,
Canada, Australia and many other countries. It is available as tablets and
drops. It is fairly expensive.
ketamine (Ketalar, Ketanest, Calypsol)
S–ketamine (Ketanest–S)
Ketamine is an anesthetic which is usually given parenterally, but
sometimes orally too, usually in conjunction with other analgesics. Besides its non–competitive NMDA receptor antagonism it blocks sodium
channels and binds to mu opioid receptors and sigma receptors. Ketamine has been shown to work for many refractory cases of major depression24 and migraine.25 It also has some anti–inflammatory activity by
inhibiting activation of NF–kappa B.26
As could be expected, ketamine has works well in fibromyalgia
(and likely in CFS/ME as well, but clinical trials have not been performed). Several studies have demonstrated its efficacy.27,28 Jay Goldstein
believes ketamine to be the most useful agent in neurosomatic medicine
(in the treatment of CFS/ME and fibromyalgia).29 If it makes the patient
worse, he thinks topiramate might be a good candidate to try next,
because its mode of action is somewhat opposite.
Ketamine can be administered as either a racemic mixture, or as the
S–enantiomer, S–ketamine or esketamine. The S–form is a stronger
analgesic and less likely to cause hallucinations, but also more prone to
causing drowsiness. Oral ketamine is usually given every day, whereas
intravenous ketamine generally only needs to be administered a few
times a month. One study demonstrated good efficacy in using a topical
cream with 2% ketamine and 1% amitriptyline for neuropathic pain.30
Ketamine is widely available, but the availability of S–ketamine is
more limited. Treatment is usually fairly expensive.

Cholinesterase inhibitors
The role of acetylcholine in CFS/ME and fibromyalgia is not fully
understood and research is often conflicting. What is known is that ace-

236

Reviving the Broken Marionette

tylcholine has an important role on cognitive function (especially
memory) and acetylcholine deficit results in muscle weakness. An
example of the latter is myasthenia gravis, a rare autoimmune disease
where autoantibodies to acetylcholine cause severe muscle weakness.
Some people with CFS/ME may test positive in the Tensilon test used to
diagnose MG.
Acetylcholinesterase, often called just cholinesterase is an enzyme
that breaks down acetylcholine. Inhibiting this enzyme increases the
levels of this important neurotransmitter. Cholinesterase inhibitors can
either function centrally (increasing acetylcholine levels in the brain) or
peripherally (increasing acetylcholine in other parts of the body). The
former are used to treat Alzheimer’s disease and sometimes for milder
cognitive problems, the latter for myasthenia gravis.
Centrally acting cholinesterase inhibitors have been used to treat
ADHD with mixed results. Donepezil appears to be useful for treating
ADHD–like symptoms in young people31,32, but a small trial using
galantamine failed to produce results.33 Cholinesterase inhibitors also
have analgesic properties.34 They have been used to treat sedation
caused by large doses of narcotic painkillers.35 They may even help in
migraine prophylaxis.36
There have been concerns that although some people with CFS/ME
seem to have cholinergic deficits, others may actually have cholinergic
receptor upregulation, low levels of cholinesterase, or may be otherwise
overly sensitive to the effects of acetylcholine.37,38 Similarly, Jay Goldstein notes that cholinesterase inhibitors often work (especially for
mental clarity) in patients who get adverse reactions from NMDA antagonists39—but then again most patients benefit from NMDA antagonists. Thus caution should be taken with these medications In CFS/ME.
Cholinergic drugs should also be prescribed with caution (if at all)
in patients with a history of asthma, peptic ulcers or bipolar disorder.
Those who get significant adverse effects might benefit from a trial of
the anticholinergic drug scopolamine.
See also:
carbamazepine (CHAPTER 3), atomoxetine (CHAPTER 5), nootropics (CHAPTER 6), hydroxychloroquine (CHAPTER 8)
pyridostigmine (Mestinon, Kalymin)
Pyridostigmine is a peripherally acting cholinesterase inhibitor. It is

Other medications

237

used in the treatment of e.g. myasthenia gravis. According to CFS/ME
expert Jay Goldstein pyridostigmine can help with muscle weakness,
muscle aches, fatigue and brainfog.40 Pyridostigmine does not normally
cross the blood–brain barrier, so some of these benefits may be
mediated by the increase in growth hormone secretion effected by the
drug.41 In animal studies pyridostigmine has also elevated brain serotonin and dopamine levels.42
As fibromyalgia patients are often deficient in growth hormone,
pyridostigmine has sparked interest as a treatment. In one study FM
patients were shown to have a significantly reduced growth hormone
response to exercise.43 In 19 out of the 20 patients a 30 mg dose of pyridostigmine normalized the secretion of growth hormone, but the study
did not examine the resulting clinical effects. A later study did not find
pyridostigmine helpful in fibromyalgia, except for anxiety and sleep.44
Pyridostigmine has been shown to significantly raise blood levels
of growth hormone in CFS/ME using a dose of 120 mg, but again clinical effects were not reported.45 A case series has been published on the
successful use of pyridostigmine in CFS/ME in three patients using a
dose of 10–30 mg.46 This is significantly smaller than the dose used to
treat myasthenia gravis, which may be even more than 500 mg.
Pyridostigmine is considered a promising treatment for orthostatic
hypotension and postural orthostatic tachycardia syndrome (POTS).47 It
may also be helpful for cases of chronic Lyme disease with symptoms
of myasthenia (muscle weakness).48
Possible cholinergic side effects include nausea, vomiting, stomach
upset, muscle weakness and increased secretion of saliva, mucus and
tears. Pyridostigmine should be used with caution in patients with
asthma or diabetes. The bromide part of the compound may cause an
allergic rash requiring discontinuation of the drug. People who have previously experienced a rash with bromide containing drugs should not
use pyridostigmine.
Pyridostigmine is available virtually everywhere and is very
inexpensive.
donepezil (Aricept)
Donepezil is a centrally acting cholinesterase inhibitor which is
used in Alzheimer’s disease. In CFS/ME it is used to treat for pain, fatigue and cognitive problems. Donepezil has been shown effective for the
cognitive impairment caused by multiple sclerosis.49,50 A patent has
been filed proposing e.g. donepezil for the treatment of migraine, fibromyalgia and other pain syndromes.51 Jacob Teitelbaum recommends it
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as a pain treatment, noting that the effects begin within a week.52
Donepezil can cause many side effects similar to the symptoms of
CFS/ME, such as drowsiness, dizziness, headache, nausea and insomnia. Cardiac symptoms and peculiar dreams are also possible. The side
effects are usually milder if the dose is slowly titrated up. Azole
antifungals can increase the blood levels of donepezil. Some antiepileptics have the opposite effect.
Donepezil is available the United States, the United Kingdom,
Canada, Australia and most other markets. It is fairly expensive. It is
also available as a suspension.
galantamine (Reminyl, Razadyne, Nivalin)
Galantamine (also spelled galanthamine) is used to treat Alzheimer's disease. Besides being a cholinesterase inhibitor it also has some
direct effect on the nicotinic acetylcholine receptors, which may even be
its primary mode of action as an Alzheimer’s treatment.53 The relevancy
of this in the treatment of CFS/ME or fibromyalgia is not known.
One study got very impressive results using galantamine for CFS/
ME.54 70% of the patients reported at least 30% improvement in fatigue,
pain and sleep. In the placebo group only 10% improvement was noted.
Galantamine seemed to work particularly well for sleeping problems,
with 60% of patients reporting at least 70% improvement in sleep.
Another study found no evidence of benefit, but on the other hand it
used fairly small doses (2.5–10 mg), which may not have been sufficient.55
In the former study the most commonly reported side effect was
nausea. Dizziness, sedation, diarrhea, stomach upset and lack of appetite
are also common. Paroxetine, fluoxetine, fluvoxamine and azole antifungals can elevate blood levels of galantamine.
Galantamine is available the United States, the United Kingdom,
Canada, Australia and most other markets. It is fairly expensive. Extended release formulation and oral solution are not as widely available as
the normal tablets.
tacrine (Cognex)
Tacrine is an old centrally acting cholinesterase inhibitor. Because
of side effects, the risk of hepatotoxicity and the necessity of dosing
four times a day, it is rarely used any more. Jay Goldstein has used it for
its other pharmacological effects as well, as it e.g. blocks voltage–gated
potassium, sodium and calcium channels.56 He has described a case of a
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seriously ill patient who got much better after trying tacrine and the
improvement was sustained.
The most common side effects are nausea, diarrhea, stomach upset,
muscle pain, lack of appetite and ataxia (impaired coordination). Monitoring of liver enzymes is recommended biweekly from week 4 to week
16, after which monitoring once every three months is sufficient. Tacrine markedly increases the blood levels of theophylline. Cimetidine and
fluvoxamine can significantly elevate the blood levels of tacrine.
Tacrine has mostly been replaced by newer Alzheimer’s drugs that
are better tolerated. It is still available e.g. in the United States, Australia
and a few other countries, but not in Canada or the United Kingdom.

Antihistamines
Antihistamines are antagonists (technically usually inverse agonists) of the H1 histamine receptor. They are best known as treatments
for allergy, but can also be used for many other problems, such as
insomnia, urinary frequency, interstitial cystitis, IBS, vertigo, motion
sickness, even for anxiety and as adjuncts to painkillers, as they potentiate opioid analgesia.57 One theory posits that hypersensitivity to the
effects of histamine may be a factor in the pathology of CFS/ME.58
Antihistamines are usually well–tolerated even in people who tolerate medications poorly. Histamine is also a mediator of awakeness,
which is why antihistamines that cross the blood–brain barrier often
cause sedation. In CFS/ME the integrity of the blood–brain barrier may
be disturbed, which may be the reason why people with CFS/ME often
experience drowsiness even from supposedly non–sedative antihistamines. Usually they can still take some antihistamines, or can take them at
bedtime.
See also:
orphenadrine (CHAPTER 1), pizotifen, cyproheptadine
(CHAPTER 2), doxepin, mirtazapine, mianserin, olanzapine
(CHAPTER 5), ranitidine/cimetidine (CHAPTER 9), montelukast
(CHAPTER 10)
hydroxyzine (Atarax, Vistaril)
Hydroxyzine is a first generation antihistamine which is mostly
uses as a sleep aid and anxiolytic, but also for chronic urticaria and
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interstitial cystitis. Besides histamine blockage, the tranquilizing effects
may result from GABAergic action. Hydroxyzine is a good antiemetic.
It also has significant analgesic action.59 CFS/ME expert Paul Cheney
prescribes it for this purpose.60 Hydroxyzine can also help the increased
urinary frequency which is often a part of CFS/ME and fibromyalgia.
Because of its sedative effects, hydroxyzine is usually taken at bedtime, but there can be morning grogginess. On rare occasion it can cause
seizures and arrhythmias—and paradoxically also urticaria and insomnia. Hydroxyzine should be used with caution in conjunction with other
sedative and anticholinergic medications. There may be interactions
with MAO inhibitors.
Hydroxyzine is available in the United States, the United Kingdom,
Canada and some other countries, but not in Australia. It is available as
tablets and syrup. It is very inexpensive.
cetirizine (Zyrtec, Reactine, Virlix, Cidron, Alerid)
levocetirizine (Xyzal, Xyzall)
Cetirizine is a metabolite of hydroxyzine. It is one of the least sedative older antihistamines, but can still produce sedation in some patients.
For some reason many CFS/ME patients who cannot tolerate antihistamines because of sedation can take cetirizine without any drowsiness.
Levocetirizine is supposedly lower on side effects, but in most cases
cetirizine works just as well and is cheaper. Cetirizine also has some
anti–inflammatory properties.61
Cetirizine is inexpensive and widely available. It is a prescription
drug in the United States, but in Canada, the United Kingdom and many
other countries it is a popular over the counter remedy. Some products
with the trade name Benadryl contain cetirizine instead of diphenhydramine, the active ingredient in the U.S. Benadryl. Cetirizine is significantly less sedative than diphenhydramine. To confuse matters further,
some formulations of Benadryl do not contain either of these, but acrivastine instead.
Levocetirizine is available in the United States, the United Kingdom, and some other countries, but not in Canada or Australia. It is
somewhat more expensive.
chlorphenamine/chlorpheniramine (Trimeton, Chlor–
Trimeton, Polaramine, Polaramin, Piriton)
Chlorphenamine is an old, moderately sedative antihistamine. It is
used to treat allergic symptoms. Some people with CFS/ME have
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reported significant overall symptom relief from this drug.62 This may
be explained by the fact that chlorphenamine also inhibits serotonin
reuptake, similar to the SSRI antidepressants. It may also activate D1
dopamine receptors and alpha1 receptors.63 Chlorphenamine has a short
half–life, so it is usually taken as many as 3–5 times a day.
Because of its serotonergic effects, chlorpheniramine should not be
combined with MAOIs or dextromethorphan. Combinations with other
psychiatric drugs, tryptophan and St. John’s wort may also cause problems. Azole antifungals, diclofenac, doxycycline, nefazodone and verapamil may increase the blood levels of chlorphenamine.
Chlorphenamine is available in the United States, the United Kingdom, Canada, Australia and some other countries. It is mostly used in
combination products which usually contain analgesics, antitussives,
and/or decongestants. Because of the short dosing interval it gets more
expensive than other antihistamines.
diphenhydramine (Benadryl, Nytol, Unisom)
Diphenhydramine is a sedative first–generation antihistamine with
significant anticholinergic effects. It also inhibits the reuptake of serotonin and in fact some SSRIs were developed based on diphenhydramine.
It is very effective for allergic symptoms and also works as an antiemetic, but it is even more commonly used as a sleep aid. Small 25 mg
doses may be useful for severe pain in patients who have not responded
to other treatments.64
Besides sedation, diphenhydramine can have significant anticholinergic side effects, such as dry mouth, tachycardia, constipation, urinary
retention, confusion, cognitive problems and even hallucinations. Obviously some of these effects can also be beneficial, but diphenhydramine
should not be combined with other anticholinergic drugs.
Diphenhydramine is available in the United States, the United
Kingdom, Canada, Australia and many other countries. In these four
markets it is available without prescription. A cream is also available on
some markets. The tablet form is very inexpensive.
doxylamine (Unisom SleepTabs, Unisom–2, Dozile)
Doxylamine is a highly effective anti–allergy drug with significant
sedative and anticholinergic effects, similar to diphenhydramine. It is
even more sedative than many prescription tranquilizers. It is used as a
sleep aid, for the treatment of colds, with analgesics for pain (especially
headaches) and in combination with vitamin B6 for morning sickness in
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pregnancy.
Side effects are similar to diphenhydramine. In addition doxylamine has some anti–thyroid effects, so it probably should not be used by
people with hypothyroidism.
Doxylamine is available in the United States, the United Kingdom,
Canada, Australia and some other countries. Most preparations also contain other ingredients, such as analgesics and caffeine, pseudoephedrine,
guaifenesin, dextromethorphan or the aforementioned vitamin B6. Many
products are available without prescription.
meclozine/meclizine (Antivert, Bonamine, Postafen,
Agyrax, Sea–legs)
Meclozine is a first generation antihistamine chemically similar to
hydroxyzine. It is frequently used to treat to vertigo, hence the common
brand name. Meclozine is sometimes prescribed to CFS/ME patients for
vertigo, balance problems and nausea.65 It can also help tinnitus and
motion sickness. Like most older antihistamines it is very sedative with
strong anticholinergic properties.
Meclozine is available in the United States, the United Kingdom,
Canada and some other countries, but not in Australia. It is a prescription drug in some countries, but in most places it is available over the
counter.
cinnarizine (Stugeron, Mitronal, Cinna)
Cinnarizine is an old antihistamine, which is mainly used to treat
motion sickness and vertigo. It also works as a calcium channel blocker
with most of the vasodilatory effects taking place in the brain, similar to
nimodipine. In addition cinnarizine increases erythrocyte deformability
like piracetam and pentoxifylline, which can further improve circulation. As all of these three drug classes are used to treat CFS/ME, cinnarizine could effectively offer the benefits of all of them.
Cinnarizine can be somewhat sedating, but because it improves
cerebral circulation it is sometimes considered a nootropic. In some
countries it is even sold in combination with piracetam. A study done on
this combination found it useful in the treatment of chronic fatigue.66 It
has also shown good efficacy in migraine prophylaxis.67
The most common side effects are drowsiness and impaired concentration. These effects may improve after a few days of use. Stomach
upset and anticholinergic side effects such as dry mouth and problems
with urination are possible. The vasodilatory effects may cause head-
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aches in some people. The sedative and anticholinergic effects of the
drug can be worsened by other sedatives and anticholinergic drugs and
the latter also by MAOIs.
Cinnarizine is available in the United Kingdom and many other,
primarily European countries, but not in the United States or Canada. It
is often sold over the counter but sometimes only by prescription. In
Australia a special permit is required. The strength of tablets varies
widely from 10 to 75 mg. It is very inexpensive.

Cannabinoids
Cannabis, also known as marijuana, is one of the most controversial pharmaceutical treatments. This is regardless of the fact that it has
been used as a medicine for thousands of years and that cannabis tincture was a popular patent medicine in the Western world sold by companies like Eli Lilly until politics phased it out in the early 1900s.68,69
Cannabis has demonstrated efficacy in many different conditions. It
has a favorable side effect profile compared to most other medications
used for these maladies, with no known drug interactions. The only
serious risk is the possibility of triggering psychosis in susceptible individuals. No organ damage has been noted as long as cannabis is not
combined with tobacco.
One of the most important uses of cannabis is the treatment of neuropathic pain, which is notorious for responding poorly even to the
strongest opioids.70 It is also used to treat nausea and low appetite in
AIDS and cancer; tics in Tourette’s syndrome; glaucoma and multiple
sclerosis, but that is not all. Owing to its broad range of effects cannabis
could have been classified in almost any category of this book, such as
painkillers, anticonvulsants, sleep aids, muscle relaxants, immunomodulators and even psychiatric drugs.71
Despite its psychotropic effects cannabis even has neuroprotective
properties. It inhibits nitric oxide production, which may be of importance in CFS/ME and fibromyalgia.72 Cannabidiol (CBD), a constituent
of cannabis, is being investigated as an antipsychotic drug.73 Cannabinoids may be potentially helpful in depression, bipolar disorder and
anxiety disorders.74,75,76,77 THC inhibits cholinesterase, increasing the
levels of acetylcholine in the brain.78
In a study of patients with multiple sclerosis or spinal cord or other
severe neurological injury cannabis extracts relieved pain, spasticity,
muscle spasms, bladder symptoms and tremor with only transient side
effects.79 Cannabis has been discovered to be helpful in neurological
conditions including epilepsy80, migraine81 and congenital nystagmus.82
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It may also alleviate respiratory conditions such as asthma83 and sleep
apnea.84 Antitumor properties have been reported.85
Cannabinoids are not just something found in the hemp plant. The
human body produces several of them on its own, known as endocannabinoids, which explains why we have several types of cannabinoid
receptors in our bodies. Curiously abnormally low levels of endocannabinoids have been found in many chronic illnesses (including migraine,
fibromyalgia and IBS) and some researchers have even proposed that
they are caused by an endocannabinoid deficiency.86
Because of its controversial nature cannabis is not frequently mentioned by CFS/ME and fibromyalgia doctors, but many patients speak in
favor of it, especially since it can relieve a wide variety of symptoms.
Jay Goldstein’s book Betrayal by the Brain dedicates a few pages to
cannabinoids and their relevance to CFS/ME and fibromyalgia.87 In one
study patients with fibromyalgia reported significant benefit from delta–
9–tetrahydrocannabinol (THC), the main active ingredient in cannabis,
though many discontinued the study prematurely.88
Despite ample evidence displaying the many beneficial effects of
cannabis in many chronic illnesses, in many places cannabis is still considered nothing but an illegal recreational drug. In some countries even
possession can lead to harsh penalties, even imprisonment. Medical
marijuana is available in some U.S. states, but is still illegal on the federal level.
The synthetic analogues of THC are generally viewed more favorably, but they are only available in a handful of countries. Even in places where medical marijuana is more or less legal, it may only be available to people with certain diagnoses, such as cancer or multiple sclerosis, excluding CFS/ME and fibromyalgia patients. This book is in no
way endorsing the illegal use of cannabis.
The side effects of cannabis can include intoxication, dizziness,
impaired coordination, dry mouth, anxiety, lethargy, depression, hypoglycemia, hypotension and drowsiness. Allergic reactions are possible.
Although cannabis is antiemetic, large doses can cause nausea. Cannabis is not considered addictive, but as with many medications, sudden
cessation of the drug can cause mild withdrawal symptoms such as sleepiness and lack of appetite. Psychological addiction is possible, but
rarely noted in medical users.
medical marijuana
Technically the word marijuana refers to the dried flower tops of
the hemp or cannabis plant (Cannabis sativa). In the medical context it
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can be used to refer to other products of the cannabis plant, as well. In
places where medical use of cannabis is legal the material can be supplied by the government, pharmacies, independent “cannabis clubs” and/or
grown by the patient, depending on the exact legislation.
Many patients and researchers believe that marijuana is more effective than the synthetic products.89,90 This may be because they only contain one or two cannabinoids. The cannabis plant contains over 30 different cannabinoids (most of them non–psychoactive) and possibly other
compounds that may contribute to its therapeutic effects. The constituents and thus the therapeutic effects largely depend on the cultivar
(“strain”). Medical strains are usually developed to cause little sedation
and intoxication while having strong analgesic properties.
Cannabis is most often smoked, which can cause lung irritation,
even though it has not been shown to cause lung cancer, likely because
of the anticarcinogenic effects of the plant.91 Those who would rather
not smoke can prepare the plant matter into food (which produces a
longer duration of effects) or use a so–called vaporizer to breathe in
vapors, similar to effect in smoking but gentler on the airways and containing much less tar. Smoked marijuana should never be combined
with tobacco, which is harmful and physically addictive.
Medical cannabis is available in some parts of the United States, as
well as Canada, the Netherlands and Belgium. In many countries a small
number of patients have got a special permit to use the drug. In some
other countries either the possession of small amounts of cannabis is
legal, or cannabis has been decriminalized, which means it is technically
illegal, but possession and/or growing of small quantities is not penalized. The cost varies widely.
dronabinol (Marinol)
Dronabinol contains a synthetic form of delta–9–tetrahydrocannabinol (THC), the main active ingredient in cannabis. It is an effective
antiemetic and appetite booster, but because it lacks many other cannabinoids it may not be as effective as a painkiller, muscle relaxant or
sleep aid as other medical marijuana products. Dronabinol is administered in capsule form. An aerosol is in clinical trials.
Dronabinol is approved for use in the United States, Canada and
Denmark. It is classed as a Schedule III drug in the United States. It is
very expensive.
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nabilone (Cesamet)
Nabilone is a synthetic cannabinoid similar to THC, but with less
intoxicating effects. It is administered as tablets. It is approved for the
treatment of nausea, anorexia and weight loss in patients with cancer or
AIDS, but is also sometimes used for chronic pain. It has been reported
to be helpful in fibromyalgia.92 A recent double–blind study tried nabilone for this indication with very beneficial results.93
Nabilone is available in the United States, the United Kingdom,
Canada and Australia. It is very expensive.
tetrahydrocannabinol and cannabidiol (Sativex)
Sativex contains the two most important cannabinoids (THC and
CBD) derived from the cannabis plant in 1:1 ratio and thus may be more
effective than dronabinol or nabilone. The ratio of these is nonetheless
quite different from most strains of cannabis, as hemp usually contains
much more THC than CBD. It is used as an antiemetic, but especially as
a treatment for multiple sclerosis. It is formulated as a mouth spray,
which results in a very rapid delivery of the active ingredients.
Sativex is currently only licensed in Canada and Catalonia (Spain),
but it can legally be imported to the United States and some other countries with a doctor’s prescription. In the United Kingdom prescribing is
possible on a named–patient basis. It is very expensive.

Parenteral supplements
parenteral magnesium
Magnesium is a highly important nutrient for e.g. the muscles,
energy production, mood, immune system, and bone formation. It is also
a calcium channel blocker and NMDA antagonist. Even if nutritional
intake is adequate, stress can cause excessive excretion of magnesium in
the urine. A deficiency may even lower magnesium absorption.
Many doctors believe that in CFS/ME and fibromyalgia the intracellular magnesium levels are too low, even though there is enough
magnesium circulating in the blood and thus ordinary bloodwork usually gives results in the normal range. Studies point to the same.94,95 Magnesium deficiency has even been proposed as the cause of symptoms of
CFS/ME.96
Magnesium deficiency has been associated with decreased melatonin levels97, decreased cell–mediated immunity98, increased levels of
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inflammatory cytokines99, increased nitric oxide production and loss of
glutathione.100 Such deficiency also increases the levels of substance P,
an inflammatory neuropeptide which has been associated with CFS/ME
and especially fibromyalgia.101
As a result it is not surprising that magnesium is one of the most
popular nutritional supplements used in CFS/ME and fibromyalgia,
often in conjunction with malic acid. Many patients cannot absorb oral
magnesium well and the supplementation should be done parenterally,
usually intramuscularly as magnesium sulfate. A common dose is 1
gram of magnesium sulfate i. m. 1–2 times a week.102 Dr. Jacob Teitelbaum recommends a larger dose, 2 grams once a week for four weeks.103
A case study published in Japan describes a woman with CFS/ME
whose condition improved significantly after i. m. magnesium given
once a week every six weeks.104 CFS/ME doctor Sarah Myhill believes
that 70% of her patients benefit from magnesium injections, which she
combines with oral magnesium and vitamin B1.105
Magnesium injections can relieve e.g. tiredness, fatigue, sleep disturbances, cognitive symptoms, muscle aches, spasms and stiffness,
anxiety, sensory oversensitivity, headaches, cardiac arrhythmias and
Raynaud’s phenomenon. Both depression106 and bipolar mania107 often
respond. Magnesium is used to treat both myofascial and neuropathic
pain.
Intravenous magnesium can rapidly abort different types of headaches, including migraines, tension headaches and cluster headaches.108
Intravenous magnesium is also used in emergency medicine for e.g.
asthma and myocardial infarction (“heart attack”). It was ranked as by
far the most effective treatment in a large survey of patients with multiple chemical sensitivity with 63.5% benefiting109, hardly surprising considering that patients with MCS are usually deficient in magnesium.110
Magnesium injections are usually low in side effects. Transient
visual disturbances have been reported. The actual intramuscular injection can be quite painful (“pain in the ass” as doctors put it, since it is
usually injected in the buttocks), but the pain can be reduced by warming the infusion to body or at least room temperature, using lidocaine
and possibly also by administering it together with vitamin B12 and/or
the amino acid taurine. Magnesium injections should not be given to
patients with kidney problems.
Magnesium is available everywhere, but usually the injection
concentrate has to be compounded.
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intramuscular vitamin B12
A deficiency of vitamin B12 usually cannot be demonstrated in the
bloodwork of patients with CFS/ME, but elevated levels of homocysteine have been found in the cerebrospinal fluid of patients who had
both CFS/ME and fibromyalgia. Elevated homocysteine can be caused
by a deficiency of vitamin B12 and in the study the levels of homocysteine correlated significantly with fatigue, with the CSF B12 levels having an inverse correlation (higher B12 levels meant less fatigue).111
Intramuscular administration of vitamin B12 is not a very common
treatment for fibromyalgia, but it is one of the most popular CFS/ME
treatments and considered one of the most effective. Oral and sublingual
forms of the vitamin help many, but the absorption is low. B12 injections can contain thousands of times the RDA of the vitamin. Opinions
differ as to which is the best form of B12.
CFS/ME specialist Charles Lapp believes there is enough vitamin
in the blood, but it is not properly taken into the cells.112 According to
him as many as 80% of CFS/ME patients benefit from large doses of
B12. He uses a dose of 3 mg, which the patient administers himself 2–3
times a week. The effects are noticeable in a few weeks, often almost
immediately. Kenny De Meirleir recommends a 10 mg injection twice a
week.113
Dr. Sarah Myhill too considers B12 injections to be an essential
part of treatment of CFS/ME.114 She prescribes a weekly dose of 2 mg.
In her experience B12 helps fatigue, muscle weakness and cognitive
problems. Paul Cheney goes as far as prescribing 10–25 mg daily
doses.115 Martin Pall believes that B12 works because it scavenges nitric
oxide.116 Dr. Leslie O. Simpson on the other hand thinks the benefits
result from improved deformability of red blood cells.117
B12 also has some analgesic effects, especially in the treatment of
neuropathic pain.118 It is sometimes used as a treatment of multiple
sclerosis. Many patients with multiple chemical sensitivity benefit from
B12 injections. Even healthy people often note that B12 supplements
ameliorate tiredness and impaired concentration. A study using vitamin
B12 for tiredness in the 1970s found it very helpful.119
B12 is very safe even in massive doses. Side effects are extremely
rare aside from harmless discoloration of the urine. Rarely there may be
an acne–like rash, which usually disappears by lowering the dose. It is
possible to be allergic to B12, but it is very uncommon. Some patients
have reported increased anxiety from B12.
B12 is available everywhere, though doses larger than 1 mg may
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have to be compounded. Cost depends on dose and injection frequency.
Myers’ cocktail
The American doctor John Myers used an intravenous nutrient
cocktail to treat his patients starting from the 1950s. After Myers’ death
Alan R. Gaby designed his own version of the preparation and called it
“Myers’ cocktail.”120 It contains magnesium chloride, calcium gluconate, vitamin C and most B complex vitamins in a small amount of
liquid. Because of the nature of the formula it is difficult to determine
which of the ingredients are actually conferring the benefits.
This experimental nutrient infusion is reportedly helpful for many
different conditions, such as asthma, migraine, muscle spasms, fatigue,
depression, cardiovascular disease, respiratory infections, allergic rhinitis (hay fever), chronic sinusitis and chronic urticaria. Jacob Teitelbaum
considers it particularly helpful for CFS/ME and fibromyalgia patients
whose main problems are achiness, asthma and migraines.121
The ingredients of Myers’ cocktail are available everywhere and
are very inexpensive. Nonetheless a doctor is needed to agree on the
administration of the cocktail, and many doctors charge a lot for IV
infusions. Insurance is unlikely to cover this treatment for any indication.
intravenous vitamin C
Vitamin C or ascorbic acid is a powerful antioxidant and a popular
supplement. Although its role in flu treatment and prevention has not
been scientifically established—it is possible that studies have used too
low doses—it is known to increase the levels of glutathione, an important antioxidant which is thought to be deficient in CFS/ME. Some
people get severe stomach upset from C vitamin supplements, even if
they have been “buffered” into a neutral salt such as calcium ascorbate.
Vitamin C is necessary for human life, as we are among the few
animals whose bodies lack the ability to synthesize it. The recommended daily dose to avoid scurvy is about 60 mg. From the amount of vitamin C produced by some other mammals, it has been estimated that if
humans produced their own vitamin C, it would amount to several
grams a day. This has been one of the arguments used to justify the
administration of very high doses of the vitamin.
In 1971 doctor Frederick R. Klenner published a paper where he
describes the use of parenteral vitamin C in doses of up to 150 grams of
in the treatment of e.g. herpesviral and enteroviral infections.122 It is

250

Reviving the Broken Marionette

interesting to note that Klenner believed coxsackieviruses to be the
cause of multiple sclerosis. Later coxsackieviruses and other enteroviruses have been associated with CFS/ME.
There are other reasons to use intravenous vitamin C. Dr. Majid Ali
has reported that administering 15 grams of vitamin C intravenously
reverses the abnormal shapes of red blood cells in CFS/ME, improving
blood flow.123 Dr. Jay Goldstein believes vitamin C works by acting as a
NMDA antagonist and by modulating dopaminergic neurotransmission.124 He recommends infusing 25–50 grams of vitamin C together
with some magnesium sulfate and calcium gluconate.
In many parts of the western world intravenous vitamin C is considered an alternative treatment with no proven value. In Japan it is nonetheless a common treatment, especially in conjunction with DHEA One
paper describes the successful use of this treatment for “interstitial pneumonia alias chronic fatigue syndrome.”125 Intravenous vitamin C also
appears to reduce fatigue and improve quality of life in patients with
advanced cancer.126
The therapy is very low on side effects, but as some patients with
CFS/ME tolerate antioxidants poorly, the infusion should be started
slow and discontinued if any adverse effects occur. Goldstein has noted
that some people may experience transient dysphoria (unpleasant emotions). Intravenous vitamin C should not be given to patients with renal
insufficiency or iron overload (such as hemochromatosis).
Vitamin C is available everywhere and is very inexpensive, but
again some doctors may charge high prices from the infusions.
intravenous saline
Intravenous saline can be used for increasing blood volume, which
is usually low in CFS/ME.127 Many people with CFS/ME have reported
improvement in most or all symptoms after saline infusions and preliminary research has confirmed good efficacy.128 Unfortunately the effects
are usually short–lived and the saline has to be infused several times a
week, sometimes daily. Occasionally the results may become more lasting each time.129
CFS/ME specialist David Bell has been one of the proponents of
intravenous saline. He believes it is the most effective treatment for
severe CFS/ME he has found—and that volume expansion may also
explain the efficacy of other intravenously administered medications.130
He has reported some cases where the patient has recovered from severely ill to well enough to resume full–time work. Of the 25 patients he
had given the treatment by 2006, 19 (76%) noted improvement.
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Salt and water, being normal constituents of the human body, are
safe, but some patients cannot tolerate the treatment. Others require that
the infusion be given at a very slow rate to avoid side effects. Also,
when giving intravenous saline on daily basis, it is usually done via an
indwelling catheter which can become infected. In case of an infection
the catheter has to be removed and the patient is given antibiotics, but
with doctor’s approval the treatment can resume.

Treatments for bladder and bowel
dysfunction
Anticholinergic drugs are also known as antispasmodics or spasmolytics, because they can be used to relieve spasms of the stomach, intestine and bladder. They calm down gastric motility and reduce urinary
frequency. According to fibromyalgia specialist Robert Bennett as many
as 40–60% of FM patients suffer from irritable bladder and he uses antispasmodic drugs as a part of the treatment.131 He even uses them to treat
neurally mediated hypotension. Most of the drugs listed in this section
are anticholinergic.
Anticholinergic drugs are contraindicated in some medical conditions, such as narrow–angle glaucoma and GERD (acid reflux). They
may prolong the QT interval, so they should not be used with other
drugs with this property.
See also:
diazepam, melatonin, baclofen, cyclobenzaprine (CHAPTER 1),
flupirtine, triptans, codeine (CHAPTER 2), anticonvulsants
(CHAPTER 3), metronidazole, rifaximin, antifungals (CHAPTER
4), tricyclic antidepressants, SSRIs, mianserin, mirtazapine, tianeptine (CHAPTER 5), midodrine, etilefrine, ephedrine, aniracetam (CHAPTER 6), alpha blockers, beta blockers, calcium
channel blockers, nitrates (CHAPTER 7), naltrexone (CHAPTER
8), memantine, hydroxyzine, diphenhydramine, cannabinoids,
ranitidine/cimetidine, misoprostol, granisetron/tropisetron/ondansetron (CHAPTER 9), aprepitant, scopolamine (CHAPTER 10)
oxybutynin (Ditropan, Cystrin, Driptane, Lyrinel,
Dridase)
Oxybutynin is the anticholinergic most commonly used in the treat-
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ment of urinary problems, even though it is not as well tolerated as the
newer agents. It affects both muscarinic and nicotinic acetylcholine
receptors. Besides the anticholinergic action it also has alpha antagonist,
antihistamine–like and local anesthetic properties. Normal tablets are
usually taken two or three times a day, but the patch is applied twice a
week. It may take several weeks to get the maximum benefit.
Oxybutynin is very prone to causing dry mouth. It can also cause
constipation, visual disturbances, tachycardia, confusion, cognitive
problems, sedation, weight gain and orthostatic hypotension. It should
be started with a low dose once or twice a day to improve tolerability.
The extended release formulation is generally better tolerated and the
patch is much less likely to cause dry mouth.
Oxybutynin is available in the United States, the United Kingdom,
Canada, Australia and many other countries. It is fairly affordable, but
the patches are more expensive. On the other hand the patch is only
changed eight times a month, so the cost is not nearly as high as it may
seem at first.
tolterodine (Detrol, Detrusitol, Unidet)
Tolterodine is another very common treatment for bladder troubles.
It affects both M2 and M3 type muscarinic receptors, so it is not as selective as the newer agents, but more so than oxybutynin. It is usually
taken two times a day, but an extended release formulation is available.
Tolterodine causes typical anticholinergic side effects, but has been
shown to have tolerability superior to oxybutynin. If it is combined with
macrolide antibiotics, azole antifungals and some SSRI antidepressants
the dose should be decreased, because these drugs can slow down the
metabolism of tolterodine.
Tolterodine is available in the United States, the United Kingdom,
Canada, Australia and some other countries. It is more expensive than
oxybutynin.
trospium (Sanctura, Spasmex, Spasmo–lyt, Trosec,
Regurin)
The anticholinergic action of trospium is mostly selective for the
muscarinic receptors. The drug cannot pass through the blood–brain barrier, which reduces the amount of side effects. One study concluded that
oxybutynin and tolterodine caused minor sleep disturbances, but trospium did not.132 Trospium is normally taken twice a day.
Trospium is available in the United States, the United Kingdom,
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Canada, Australia and some other, primarily European countries. The
price is similar to tolterodine.
darifenacin (Enablex, Emselex)
Darifenacin is selective for the M3 type muscarinic receptor, which
is mostly found in the bladder and to some extent the gastrointestinal
tract, so it may have fewer side effects like dry mouth than non–selective anticholinergic drugs. It is usually taken once a day.
Carbamazepine, phenytoin, azole antifungals, macrolide antibiotics
and some other drugs can affect the blood levels of darifenacin.
Darifenacin is available in the United States, the United Kingdom,
Canada, Australia and some other countries. It is slightly more expensive than trospium and tolterodine.
solifenacin (VESIcare)
Solifenacin is an antagonist of the M3 type muscarinic receptors
similar to darifenacin, but possibly more selective. It is taken once a
day. The adverse effects are similar to darifenacin, but possibly milder.
The potential drug interactions of darifenacin also apply for solifenacin.
Solifenacin is available in the United States, the United Kingdom,
Canada, Australia and some other countries. The price is similar to darifenacin.
flavoxate (Urispas, Bladuril)
Flavoxate is a urinary antispasmodic. It is generally considered an
anticholinergic drug, but also appears to have phosphodiesterase inhibiting and direct smooth muscle relaxant activity, which may contribute to
its effects.133,134 Thus it might help some patients who do not benefit
from the other anticholinergic drugs. Flavoxate is usually taken three or
four times a day.
Flavoxate is available in the United States, the United Kingdom,
Canada, Australia and some other countries. It is a little more costly
than oxybutynin and tolterodine.
dicycloverine/dicyclomine (Bentyl, Antispas, Dibent,
Bentylol, Merbentyl)
Dicycloverine is an anticholinergic drug which is used to treat irritable bowel syndrome. It is mostly selective for the M1 muscarinic re-
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ceptor. It also has antibacterial activity against both Gram negative and
Gram–positive bacteria.135 Recommended dosages vary from 30 to 160
mg a day, taken in 3–4 doses.
Dicycloverine is available in the United States, the United Kingdom, Canada, Australia and some other countries. It is available as capsules, tablets and syrup. It is also included in many combination products.
hyoscyamine (Anaspaz, Egazil, Levsin)
Hyoscyamine is the L–isomer of atropine. It is a very potent anticholinergic; the dosages used are in the range of hundreds of micrograms. It is used for both gastrointestinal and urinary symptoms.
Hyoscyamine is available in the United States, the United Kingdom, Australia and a few other countries, but not in Canada. Modified
release preparations are available in some countries. Several multi–ingredient formulations are available, usually containing antihistamines or
barbiturates.
hyoscyamine, atropine, methenamine, methylene blue,
phenyl salicylate and benzoic acid (Urised, Uriseptic)
Urised contains a combination of medications designed to help
bladder problems: an anticholinergic (hyoscyamine), antiseptics (methenamine, methylene blue and benzoic acid) and a painkiller (phenyl salicylate, similar to aspirin). It can be used to treat urinary tract infections
and painful conditions of the bladder.
Urised is only available in the United States, but similar products
with a different combination of ingredients are available in many
countries.
phenazopyridine (Uristat, Prodium, Pyridium, Phenazo)
Phenazopyridine is a local anesthetic which is taken orally, but acts
on the bladder. Its exact mode of action is not known. It alleviates painful urination and is most commonly prescribed as an adjunct to an antibiotic in a urinary tract infection. Phenazopyridine can also reduce the
need for excessive urination and is sometimes used for interstitial cystitis. It is not recommended for continuous use, only for flare–ups. It is
usually taken three times a day.
Side effects of phenazopyridine can include headaches, stomach
upset and dizziness. It causes a harmless color change in urine, but may
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also cause discoloration of the skin and eyes with possible permanent
discoloration of contact lenses and underwear. For some people with
interstitial cystitis phenazopyridine may actually worsen bladder problems. In animals long–term use has increased the risk of cancer, but
whether this applies to humans is unclear.
Phenazopyridine is available in the United States, Canada and a
few other countries, but not in the United Kingdom, Australia or almost
any European country. Some formulations are available over the counter. Phenazopyridine is also sold in combination with the anticholinergic
hyoscyamine and the sedative butabarbital.
pentosan polysulfate (Elmiron)
Pentosan polysulfate is a heparin–like drug which is used to treat
interstitial cystitis. It is believed to work by creating a protective coating
on the bladder wall and possibly by mast cell inhibition. Unfortunately
the oral bioavailability is extremely low—only 6% is excreted through
urine. The drug needs to be taken for weeks, three times a day, to be
effective. Alternatively it can be used as a bladder instillation during a
flare of the symptoms.
Pentosan polysulfate has some antiviral action similar to heparin.136
It has been suggested to possess migraine–prophylactic action137 and
neuroprotective properties.138 Pentosan polysulfate can be used to treat
osteoarthritis, but for some reason is only used for this purpose in animals.139
Pentosan polysulfate is usually well–tolerated. Side effects can include headache, hair loss, skin rashes, rectal hemorrhage (bleeding from
the rectum), diarrhea and nausea, but they are all fairly rare. No other
drug interactions are known, but other anticoagulant drugs can increase
the risk of bleeding. Pentosan polysulfate should not be used in patients
with a peptic ulcer.
Pentosan polysulfate is available in the United States, Canada, and
a few other countries, but not in the United Kingdom or Australia. It is
quite expensive.

Other drugs
acetazolamide (Diamox, Sequels, Glaupax, Diuramid)
Acetazolamide is a carbonic anhydrase inhibitor. It has diuretic
properties and changes the pH of tissue. It is mostly used to treat epilepsy, mountain sickness, edema and glaucoma. Charles Lapp, Paul Che-
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ney and several other experts use acetazolamide to treat CFS/ME. Lapp
recommends using a dose of 125–500 mg once or twice a day.140
Usually any benefits are noticeable very quickly.
In CFS/ME acetazolamide can help cognitive problems, headaches,
problems with balance and sometimes fatigue.141 Some patients report
improvement in vertigo and Cheney prescribes the drug for pain.142 Acetazolamide is generally used for other types of headaches, but studies
show it may also be helpful for migraines.143,144 It acts as a cerebral
vasodilator, which may explain its beneficial effects on cognition and
vascular headaches.145
Different kinds of adverse effects are possible especially in long–
term use, including metabolic acidosis. Common side effects include
sedation, altered taste and numbness and tingling of extremities. Potassium supplementation may reduce the side effects. Weight loss is possible. People with sulfa allergy should not use the drug. Acetazolamide
may lower lithium levels and elevate phenytoin levels. Salicylates (including aspirin) can dangerously elevate the levels of acetazolamide.
Acetazolamide is available in the United States, the United Kingdom, Canada, Australia and some other countries. It is available as tablets and sustained release capsules. It is inexpensive.
sibutramine (Meridia, Reductil)
Sibutramine inhibits the reuptake of serotonin, norepinephrine and
to some extent also dopamine. Despite that it has not been shown to
have antidepressant activity, but instead it is used as a weight loss
treatment. One study with 30 FM patients got excellent results with
sibutramine.146 83% of the participants reported markedly decreased
pain, in some cases from 10/10 to 0–2. All patients reported reduced
fatigue, increased energy levels and better mood and overall functioning. They also found the drug well tolerated.
Sibutramine may raise blood pressure, which, like weight loss, can
be either beneficial or harmful. Blood pressure should be monitored
regularly. The most common side effects are insomnia, dry mouth, constipation and headache. Paradoxically the drug may cause increased
appetite. Ketoconazole and omeprazole may increase the plasma levels
of sibutramine. Sibutramine should never be combined with MAOIs.
Other serotonergic drugs may also pose the risk of serotonin syndrome.
Sibutramine is available in the United States, the United Kingdom,
Canada, Australia and some other countries. Often it is not covered by
insurance, but the price is still affordable. It is a Schedule IV controlled
substance in the United States.
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misoprostol (Cytotec)
Misoprostol is a synthetic prostaglandin analogue, which reduces
the secretion of stomach acid and protects the gastric mucosa with other
mechanisms as well. It is used to reduce the risk of peptic ulcers in
long–term use of NSAIDs. Misoprostol may repair increased intestinal
permeability caused by other factors too, and thus help with the stomach
upset and food intolerances often associated with CFS/ME.147 It can be
used to treat chronic constipation, though usually it is not the drug of
choice for this purpose.
Misoprostol appears to work for two other maladies often comorbid
with CFS/ME and fibromyalgia: trigeminal neuralgia and interstitial
cystitis. Two small studies tried it for refractory trigeminal neuralgia
associated with multiple sclerosis.148,149 It helped most of the patients
and was well tolerated. In a study with refractory interstitial cystitis
about half of the participants benefited from misoprostol.150 Most experienced some adverse effects, but they were minor. Misoprostol may
also help tinnitus.151
Diarrhea and abdominal pain are the most common adverse effects.
Women may sometimes experience problems with menstruation. Misoprostol does not have known interactions with other drugs. It is also
used to induce abortion, so obviously women of childbearing age have
to be using effective contraception.
Misoprostol is available in the United States, the United Kingdom,
Canada, Australia and some other countries. It is also combined with
diclofenac in a product named Arthrotec. Both are fairly inexpensive.
ranitidine (Zantac, Histac, Ranitic, Ranix, Ranitin)
cimetidine (Tagamet, Cimehexal, Histodil, Dyspamet,
Ulcedine)
Ranitidine and cimetidine are antagonists of the H2 histamine
receptor. Because of this they are often called antihistamines, though
their effects are quite different from the antiallergic drugs (which act on
the H1 receptor). They are used to reduce the secretion of stomach acid
in ulcer prevention and treatment, but have largely been surpassed by
the proton pump inhibitors. They may be useful for allergic symptoms
in conjunction with H1 antagonists (“normal” antihistamines).152
Dr. Jay Goldstein discovered in the 1980s that H2 receptor antagonists can be very effective against infectious mononucleosis.153 Because
at the time CFS/ME was thought to be a form of chronic mononucleosis,
he also tried them in CFS/ME patients, often with good results. He
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believes the effects may result from the cholinergic and NMDA antagonist properties of the drugs. Devin Starlanyl notes these drugs may be
useful in fibromyalgia for promoting stage 4 sleep, especially with amitriptyline.154
The H2 antagonists have some immunostimulatory properties.155,156
They can be used to treat interstitial cystitis157 and painful bladder disease.158 There is some evidence H2 antagonists are helpful for weight
loss.159,160 They have shown some efficacy in reducing the weight gain
caused by olanzapine (an antipsychotic).161 This might apply to other
medications that cause weight gain, as well. Additionally they potentiate
opioid analgesia.162
According to Goldstein H2 antagonists may cause restlessness and
overstimulation in patients with CFS/ME and fibromyalgia. Headache is
also possible and rarely may be severe. Occasionally H2 antagonists
cause allergic reactions. People with SLE may experience lupus flares.
The H2 antagonists may also increase the requirements of folic acid,
vitamin B12 and zinc. Cimetidine may interact with phenytoin, carbamazepine, lidocaine, opioids, theophylline and tricyclic antidepressants.
Cimetidine and ranitidine are widely available. Low doses of cimetidine are available over–the–counter in the United States and some
other countries. Ranitidine is available without prescription in the
United States, the United Kingdom and Australia.
folinic acid/leucovorin (Leucovorin, Lederfoline,
Lederfolin, Rescuvolin)
levofolinic acid/levoleucovorin (Isovorin, Antrex,
Calcifolin)
Folinic acid is the biologically active form of the B group vitamin
folic acid (folate) and levofolinic acid is its active stereoisomer. Both
drugs are used to minimize the toxic effects of the chemotherapeutic
agent methotrexate as well as in the treatment of colorectal cancer together with 5–fluorouracil. A deficiency of folic acid has been associated with CFS/ME163 and may also be behind the elevated homocysteine
levels.164 Deficiency can cause restless legs which responds to folate
supplementation.165
Some of the patients who do not respond to folic acid benefit from
folinic acid, if they lack the enzyme that converts folic acid to folinic
acid. Folinic acid is a part of the “methylation treatment” recommended
by researcher Richard van Konynenburg and CFS/ME doctor Sarah
Myhill.166,167 This protocol also includes tetrahydrofolate (another form
of folate), SAM–e, trimethylglycine (betaine), phosphatidylserine and
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some other nutrients, most available over–the–counter.
There has been one study about levofolinic acid for CFS/ME.168 As
many as 81% out of the 51 participants felt they improved on the drug in
the dose of 75–100 mg a day. No major adverse effects were reported.
This result, although preliminary, definitely warrants further trials. It is
not known whether these drugs would be helpful in fibromyalgia as
well.
Folinic acid does not usually cause any side effects. Besides some
chemotherapeutic agents it does not have any drug interactions. Vitamin
B12 supplementation is recommended, because large amounts of folate
can mask the symptoms of a B12 deficiency.
The drugs are widely available, but are rather expensive as prescription drugs. In the United States and some other countries folinic
acid is available as an over–the–counter supplement. Folinic acid is
commonly available in oral form, but levofolinic acid is usually sold
only as solution for injection.
granisetron (Kytril)
tropisetron (Navoban)
ondansetron (Zofran, Emeset, Emetron)
The “setrons” block the 5–HT3 serotonin receptor, producing antiemetic effects and reducing the levels of the inflammatory neuropeptide
substance P. Normally they are only used to treat very severe nausea
associated with e.g. cancer chemotherapy. They have arisen as potential
treatments for CFS/ME and especially fibromyalgia. They can help pain
(including headaches), fatigue, sleep and IBS. Usually one dose is
enough to establish efficacy.
Many studies have got promising results with the setrons, especially tropisetron for fibromyalgia, after the first report surfaced in
1994.169 The response rates have varied between 30% and 72% in different studies, depending on the criteria. The largest double–blinded trial
with 418 participants found the response rate to be 39%.170 No study so
far has compared the efficacy of the different setrons in this use. Lack of
depression171 and lower intensity of pain172 seem to be associated with
better response.
German researchers found that a 2 mg IV injection of tropisetron
was more effective than 5 mg of oral tropisetron.173 Some patients who
had not responded to oral therapy improved on the injections. A later
study using 5 mg tropisetron intravenously found that the effects of the
treatment lasted anywhere from one day up to 12 weeks, usually for 1–2
weeks.174 Too large doses may actually be inferior to placebo.175 Local
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injections do not seem to work in fibromyalgia176, but can be very effective for myofascial pain.177
In a preliminary trial tropisetron and ondansetron relieved the fatigue caused by CFS/ME.178 Another small study concluded that granisetron was very helpful for fatigue in CFS/ME.179 A German study found
that IV tropisetron markedly improved autonomic cardiac dysfunction in
fibromyalgia180, so it could be predicted to have similar effects in
CFS/ME, as well. Ondansetron may also help sleep apnea.181
Usually the setrons are well tolerated, but headache and constipation are fairly common. Tiredness and dizziness are also possible. Rarely there can be hypersensitivity reactions manifesting as chest pain, dyspnea or skin eruptions. Carbamazepine, phenytoin and St. John’s wort
may decrease the blood levels of ondansetron and tropisetron. Combining the setrons with opioids can cause significant constipation. The setrons also block the analgesic efficacy of acetaminophen (paracetamol).182
Ondansetron and granisetron are available in the United States, the
United Kingdom, Canada, Australia and some other countries with
ondansetron having wider availability. Tropisetron is available in the
United Kingdom, Australia and some other, primarily European countries, but not in the United States or Canada. All of the three are highly
expensive.
See also:
mirtazapine, olanzapine (CHAPTER 4), calcium channel blockers
(CHAPTER 7), memantine (CHAPTER 9)
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CHAPTER 10.
Experimental therapies
cholestyramine (Questran, Prevalite)
Cholestyramine is a cholesterol drug which works by binding to
bile and preventing its reabsorption. The resulting insoluble compound
is excreted in the feces. Cholestyramine itself is not absorbed in the
body. It is typically sold in powder form in sachets containing 4 grams
of the drug. The powder is dissolved in food or liquid and taken 1–4
times a day. Cholestyramine is sometimes used in the treatment of Clostridium difficile, a dangerous infection of the gastrointestinal tract,
because the drug binds the toxin of the bacteria.1
Ritchie C. Shoemaker, MD, and neurotoxicologist H. Kenneth
Hudnell believe that the symptoms of CFS/ME and some other illnesses
are caused by the build–up of neurotoxins in the body.2 According to
their theory it can be caused by e.g. Lyme disease. Ciguatera toxin has
been associated with CFS/ME as well and cholestyramine can possibly
aid in its removal. Some CFS/ME/FM patients with suspected ciguatera
poisoning have reported dramatic benefits from cholestyramine.3
Shoemaker and Hudnell use cholestyramine to remove neurotoxins
from the body and Hudnell has published a study of this use.4 They have
also published a double–blinded study where the combination of cholestyramine and atovaquone was used to treat the co–infection of borrelia
and babesia.5 CFS/ME expert Paul Cheney also considers cholestyramine to be a potentially useful treatment.6
Because of its mode of action cholestyramine can interfere with the
absorption of many other drugs, such as oral contraceptives and anticoagulants, tetracyclines, penicillines and thyroid hormones, as well as
many nutrients. These drugs should be taken at least an hour before cholestyramine or 4–6 hours after it. Cholestyramine does not have side
effects besides stomach upset, but according to Shoemaker and Hudnell
it can at first cause an exacerbation of symptoms.
Cholestyramine is available in the United States, the United Kingdom, Canada, Australia and some other countries. It is not particularly
expensive unless used in high doses. Cholestyramine powder usually
contains either sugar or aspartame, but compounding pharmacies may
be able to provide a version without sweeteners.
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pioglitazone (Actos)
rosiglitazone (Avandia)
Pioglitazone and rosiglitazone are diabetes drugs belonging to the
chemical class of thiazolidinediones. They work by improving insulin
sensitivity, but they also have anti–inflammatory action mediated via
PPARgamma. Ritchie C. Shoemaker and H. Kenneth Hudnell use pioglitazone to reduce the side effects of antibiotic or cholestyramine treatment caused by the excessive secretion of inflammatory cytokines.7
Thiazolinediones have also been proposed as a treatment for autoimmune and inflammatory conditions.8,9 Good results have been achieved e.g. in psoriatic arthritis10, multiple sclerosis11 and autism.12 This
group of drugs also blocks nitric oxide synthesis13, which may be beneficial in CFS/ME and fibromyalgia. Dr. Paul Cheney, however, feels
that pioglitazone is not appropriate for patients with CFS/ME, only for
those with chronic Lyme disease.14
Vision disturbances, edema, weight gain and hypoesthesia (decreased sensitivity to touch) are the most common side effects of pioglitazone. The most common adverse reactions to rosiglitazone are reported
to be anemia, hypercholesterolemia, headache and stomach upset.
Women may be at increased risk for fractures from these drugs. Pioglitazone has no known interactions, but rosiglitazone may theoretically
have with some drugs. Thiazolidinediones cannot be used by those suffering from type I diabetes.
Both drugs are available in the United States, the United Kingdom,
Canada, Australia and many other countries. They are both fairly affordable with very similar prices.
calcitonin (Miacalcin, Miacalcic, Osteocalcin, Calco,
Calsynar)
Calcitonin is a hormone produced in humans by the thyroid gland,
but is not considered to be a thyroid hormone. It acts opposite to parathyroid hormone, reducing calcium levels in the blood. Calcitonin is
used, usually as an intranasal spray, to treat osteoporosis and occasionally for some chronic pain conditions, especially bone pain but also
neuropathy. A small double–blind fibromyalgia study did not find any
improvement in any of the studied parameters with subcutaneously
administered calcitonin.15
Intranasal calcitonin can cause damage to the nasal mucus membrane. In cases of severe damage the treatment has to be discontinued.
Allergic reactions have been reported occasionally. Nausea is a common
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side effect and in the fibromyalgia trial almost all patients reported nausea. There can also be stomach upset, diarrhea, facial flushing, dizziness, headache, tiredness and myalgia. In light of the side effects and the
lack of demonstrated efficacy, calcitonin should probably not be used to
treat fibromyalgia.
Calcitonin is available in the United States, the United Kingdom,
Canada, Australia and many other countries. It is quite expensive.
tadalafil (Cialis)
Tadalafil is a phosphodiesterase type 5 (PDE5) inhibitor which is
used to treat erectile dysfunction. It is very similar to sildenafil (Viagra),
but has a significantly longer half–life. One study tried the drug on 30
male patients with CFS/ME and found that it reduced dyspnea and improved exercise tolerance.16 93% of participants experienced “changes in
erectile behavior.” It should be noted that tadalafil does not cause an
erection in the absence of sexual stimulation.
The most common side effects are headache, hypotension, stomach
upset, back pain, muscle aches, nasal congestion and flushing. Tadalafil
should not be combined with other hypotensive drugs, especially not
with alpha–adrenergic antagonists or nitrates. Azole antifungals, verapamil, macrolide antibiotics, doxycycline and grapefruit juice can lower
the clearance of the drug.
Tadalafil is available in the United States, the United Kingdom,
Canada, Australia and many other countries. It is expensive.
sizofiran (Sonifilan)
Sizofiran (also known as SPG) is a polysaccharide obtained from
the suehirotake mushroom (Schizophyllum commune), also known as
split gill. It is used in cancer treatment. Apparently sizofiran does not
have antitumor effects as such, but acts as an immunostimulant and thus
makes the body able to fight cancer more effectively.
Sizofiran has been studied in CFS/ME with claims that 80% of the
patients completely or partially recovered from the illness.17 Phase II
studies were supposedly carried out several years ago, but there is no
further information to be found about this. A patent has been filed in the
early 1990s about the use of sizofiran for CFS/ME.18 It is unclear
whether there have been any recent developments in this field.
Sizofiran is only available in Japan. The mushroom it is derived
from should be easy to acquire, but the proper dosage would be difficult
to determine.
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ibudilast (Ketas)
Ibudilast is a phosphodiesterase inhibitor, mostly selective for the
PDE4 and PDE3 subtypes. It has anti–inflammatory, antioxidant, anti–
allergic, antiplatelet, bronchodilator and vasodilator effects.19 It is primarily used to treat asthma and stroke and also topically for allergic
conjunctivitis. Ibudilast enhances opioid analgesia and reduces the development of tolerance, but also has direct activity against neuropathic
pain.20
Ibudilast has several neuroprotective properties. It suppresses glial
cell activation and reduces production of nitric oxide and the major
inflammatory cytokines TNF alpha, IL–1 beta and IL–6.21 Ibudilast has
shown moderate efficacy in the treatment of multiple sclerosis.22 Based
on these effects it would likely be beneficial in CFS/ME, as well. Ibudilast is usually taken three times a day.
Ibudilast is usually well tolerated. Major side effects have not been
reported. There can be stomach upset in the beginning, but it usually
goes away in a few days. Headache and nausea are also possible. As a
result of the vasodilatory action ibudilast may cause hypotension.
Because of the antiplatelet effect, caution should be taken when
combining the drug with anticoagulants or aspirin.
Ibudilast is currently only available in Japan, China, South Korea
and some other Asian countries. Besides oral formulations it is available
as an ophthalmic solution.
montelukast (Singulair)
Montelukast is an antagonist of the leukotriene D4 receptor. It is
used to treat asthma and allergic rhinitis. Because leukotrienes affect
inflammation outside of the respiratory organs as well, montelukast
could have use in many other conditions as well. It inhibits 5–LOX23, an
important pathway of inflammation, as well as NF–kappa B.24
Small trials have shown efficacy in interstitial cystitis25, endometri26
osis and vulvar vestibulitis (a painful condition of the vagina).27 Montelukast has been suggested as a possible therapy for migraine prophylaxis.28 It is sometimes used clinically for this purpose, but a double–
blinded study did not find it effective.29 A letter published in the medical
journal Chest reported of two patients taking montelukast whose celiac
disease had apparently gone into remission even though they were
eating a normal diet.30
Montelukast is usually well tolerated. The only common side effect
is headache. Fatigue, weakness, dizziness, fever and stomach upset are
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possible but rare. Sometimes the drug may cause mood changes and
even suicidal thoughts. Carbamazepine, phenytoin, and St. John’s wort
may decrease the blood levels of the drug.
Montelukast is available in the United States, the United Kingdom,
Canada, Australia and many other countries. It is available as tablets,
chewable tablets and granules. The chewable tablets contain aspartame.
Montelukast is not particularly expensive.
neurotropin
Neurotropin is a non–protein extract of rabbit skin inoculated with
vaccinia virus. It inhibits the formation of bradykinin, a major inflammatory peptide. It is commonly used in Japan for chronic pain. It is
being investigated as a treatment for e.g. neuropathic pain, RSD/CRPS,
asthma, chronic urticaria and Alzheimer’s disease. There are case
reports of the use of neurotropin to treat CFS/ME31 and fibromyalgia.32
Neurotropin is currently in clinical trials in the U.S. for fibromyalgia.33
Neurotropin is currently only available in Japan and China outside
of clinical trials.
erdosteine (Vectrine, Flusten, Dostein, Erdomed,
Erdotin)
Erdosteine is a mucolytic which is indicated for chronic bronchitis
and COPD. It has antioxidant activity and it reduces tissue levels of nitric oxide.34 Thus it could be useful in the treatment of CFS/ME and fibromyalgia. It also reduces bacterial adhesiveness to the mucus membranes, which might be useful in the treatment of persistent respiratory
infections.35
Erdosteine is usually very well tolerated. It rarely causes other side
effects besides mild stomach upset. It has no known drug interactions.
Erdosteine is available in some European and South American
countries, such as France, Greece and Italy, but not in the United States,
the United Kingdom, Canada or Australia. It is not particularly expensive.
theophylline (Euphyllin, Nuelin, Theo–Dur, Theolair,
Xanthium)
Theophylline is a xanthine derivative somewhat similar to pentoxifylline. It is found in tea in small, non–therapeutic quantities. It relaxes
bronchial smooth muscle and has mostly been used in asthma and
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COPD. It also raises blood pressure and may be helpful in neurally
mediated hypotension in CFS/ME.36 Additionally theophylline has some
anti–inflammatory effects, such as inhibiting NF–kappa B.37
Most common side effects are tremor, tachycardia, headache, nausea, lack of appetite and stomach upset. Many drugs such as cimetidine,
ranitidine, fluoroquinolone and macrolide antibiotics, propranolol, oral
contraceptives, nifedipine, mexiletine, verapamil and influenza vaccination can elevate the blood levels of theophylline. Carbamazepine,
phenytoin and St. John’s wort can decrease the blood levels of the drug.
Theophylline can lower the blood levels of lithium and should not be
combined with ketamine.
Theophylline is available everywhere. It is sold as tablets, extended
release tablets and several liquid formulations. In the United States and
some other countries it is also available as a combination product together with guaifenesin, but the amount of guaifenesin is very small.
Theophylline is very inexpensive.
naphazoline (Albalon, Allersol, Naphcon Forte)
Naphazoline is an alpha–adrenergic sympathomimetic drug used in
eye drops and nasal sprays. It induces local vasoconstriction, which reduces secretion and irritation of the mucus membrane. Jay Goldstein
uses the eye drops as a treatment for CFS/ME and fibromyalgia. He
theorizes that it can directly modulate brain function through the trigeminal nerve.38 The effects—if any—should be noticeable immediately.
Sometimes all symptoms improve or even disappear. Goldstein believes
those with severe anxiety are most likely to respond.
The eye drops may cause local reactions such as irritation, dryness,
stinging, mydriasis (pupil dilation) and blurred vision. Occasionally
systemic side effects such as nausea, tachycardia, dizziness, headache
and nervousness occur, but this is rare. Some people experience
overstimulation, which can be avoided by diluting the drops with clean
water. Naphazoline should be used with caution together with tricyclic
antidepressants and MAO inhibitors.
Naphazoline is available in the United States, the United Kingdom,
Canada, Australia and many other countries. In places where it is not
available another similar sympathomimetic (such as tetryzoline) can
likely be substituted. Over the counter formulations of naphazoline are
widely available, but they are usually very dilute (0.1%) compared to
the prescription formulations and according to Goldstein they only help
a minority of the patients. Naphazoline is inexpensive.
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raloxifene (Evista, Optruma)
Raloxifene is a selective estrogen receptor modulator (SERM). It is
used in the treatment and prevention of osteoporosis in postmenopausal
women, but it also reduces the incidence of breast cancer. Selective estrogen receptor modulation means that the drug acts like estrogen in
some tissue and has the opposite action in other parts of the body.
Besides the prevention of osteoporosis and breast cancer raloxifene
has some powerful anti–inflammatory properties. It decreases the secretion of the major inflammatory cytokines TNF alpha and IL–6.39 It may
also lower blood levels of substance P.40
Hot flashes and leg cramps are the most common side effects.
Others include flushing, malaise, headaches, edema, weight gain, depression, stomach upset and nausea. Raloxifene is contraindicated in premenopausal women and in persons with past history of thrombosis
(blood clots). Because of the risk of thrombosis it should not be used in
immobile patients. Cholestyramine should not be used with raloxifene.
Raloxifene is available in the United States, the United Kingdom,
Canada, Australia and some other countries.
scopolamine/hyoscine (Transderm Scop, Scopoderm,
Scopace, Buscopan, Transderm–V)
Scopolamine (hyoscine) is an alkaloid derived from the belladonna
plant with anticholinergic properties. It is a popular antiemetic usually
used in the form of a small transdermal patch attached behind the ear.
Depot patches release the active ingredient for as long as 72 hours. They
can withstand showering and bathing. It should be noted that products
containing scopolamine derivatives such as scopolamine butylbromide
do not readily cross the blood–brain barrier and are not effective for
nausea.
Scopolamine is primarily used to treat motion sickness and seasickness, but can also provide relief from vertigo and other vestibular symptoms. Occasionally it is used for IBS. Some patients with severe
CFS/ME have also reported improvement in sensory oversensitivity
when using the patch. A double–blind study trying intravenously administered scopolamine for major depression demonstrated a significant
and rapid reduction in the depression and anxiety scores.41 All patients
improved and 10 out of 18 experienced remission.
Scopolamine can cause anticholinergic side effects and potentiate
the anticholinergic side effects of other drugs. Sedation and paradoxi-
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cally nausea and vomiting are possible. Sometimes there may be confusion and hallucinations. The patch can cause skin irritation.
Scopolamine is widely available. The patches are somewhat costly,
but it should be kept in mind that most patches are effective for 72
hours, making the price per day more affordable. Only one dosage is
available and the patch should not be cut.
aprepitant (Emend)
Aprepitant is an antagonist of the inflammatory neuropeptide substance P which acts through the neurokinin1 receptor. It is used to prevent
postoperative nausea and severe nausea associated with cancer chemotherapy. Substance P, however, has a variety of different effects in the
body. It has long been known to be elevated in fibromyalgia.42
Aprepitant has been noted to have antidepressive and anxiolytic ac43
tion. Later studies have not always confirmed this effect, but similarly
acting drugs are being developed as antidepressants. Aprepitant has also
been successfully tried as a treatment for overactive bladder44 and may
also ameliorate irritable bowel.45 It has demonstrated beneficial immunomodulatory effects in HIV infection.46
Stomach problems, dizziness and skin eruptions are the most common side effects. Aprepitant may decrease the efficacy of oral contraceptives and anticoagulants. It can also interact with e.g. benzodiazepines, astemizole, ketoconazole, paroxetine and phenytoin.
Aprepitant is available in a large number of countries including the
United States, the United Kingdom, Canada and Australia, but is extremely expensive. Usually insurance covers it only if the patient is treated
with highly emetogenic chemotherapy.
valsartan (Diovan, Tareg)
losartan (Cozaar, Cormac, Lortaan, Lorista)
telmisartan (Micardis, Pritor, Kinzalmono)
olmesartan (Benicar, Olmetec)
Angiotensin II receptor antagonists (ARBs) are popular antihypertensive drugs. They are anti–inflammatory and as a result are sometimes
used as adjuncts in the treatment of inflammatory conditions. They have
been used to treat e.g. autoimmune heart failure.47 They also protect the
lining of the stomach.48 The anti–inflammatory activity may be further
increased by the concurrent use of statins.
Large doses of olmesartan are a part of the so–called Marshall protocol, which also includes minocycline and avoidance of vitamin D. The
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use of olmesartan is based on its immunomodulatory action.49 The
Marshall protocol was originally designed to treat the autoimmune disease sarcoidosis, but some people have claimed benefits in CFS/ME as
well. It is even touted as a cure, even though this claim has not been
proven.
Losartan has demonstrated significant benefit in the treatment of
Alzheimer’s disease and may also have antidepressant and anxiolytic
effects.50 David Moskowitz recommends small doses of ARBs at bedtime as a treatment for CFS/ME and fibromyalgia.51 He explains that taking them like this avoids excessive lowering of blood pressure and that
none of his patients have had to discontinue treatment. Some patients
with CFS/ME have actually reported that the ARB drugs stabilize their
blood pressure and heart rate.
Unlike most other ARBs telmisartan can cross the blood–brain barrier, which may be useful when treating cognitive problems.52 Telmisartan also has a significantly longer half–life than the other ARBs and
usually once a day dosing is sufficient. There is some evidence of the
use of telmisartan in migraine prophylaxis with negligible side effects.53
In addition to the lowered blood pressure, stomach upset, skin eruptions and different kinds of pains and aches are common side effects.
ARBs have some interactions with other drugs, mainly because of electrolyte imbalances and possible worsening of orthostatic hypotension.
Estrogens and fluconazole can affect the metabolism of losartan.
Valsartan, losartan and telmisartan are available in the United
States, the United Kingdom, Canada, Australia and many other countries. Olmesartan has a more limited availability. It is sold in the United
States, the United Kingdom, Australia and some other countries, but not
in Canada. They are all in the moderate price range, but in practice
telmisartan is the cheapest, because only one daily dose is needed.
guaifenesin (Humibid, Mucinex)
Guaifenesin is an expectorant, meaning that thins overly thick
mucus in the airways. It is used in the treatment of e.g. asthma, allergies
and coughing, sometimes also for infertility. It can be helpful for chronic sinusitis. Guaifenesin acts as a muscle relaxant and inhibits platelet
aggregation, which may be beneficial in CFS/ME.
Guaifenesin has become a popular treatment for fibromyalgia and
to some extent also CFS/ME in doctor Paul St. Amand’s guaifenesin
protocol, which is based on the theory that FM is caused by accumulation of phosphates in the body and that guaifenesin can remove them.54
The protocol involves progressively increasing doses of guaifenesin and
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total avoidance of salicylates (contained in many vegetables, herbs and
cosmetics), which supposedly interfere with the efficacy.
The guaifenesin protocol is claimed to be able to cure fibromyalgia.
There is no evidence that it actually works, let alone cures FM, nor that
there are phosphate deposits involved in fibromyalgia. Many people
have reported improvement on this protocol, but the possibility that this
is caused by the drug’s other effects should not be ignored. The efficacy
of some medical treatments may have nothing to do with the theory behind them.
A year–long double–blinded study done on the guaifenesin
protocol found no benefit whatsoever.55 Paul St. Amand claimed this
was due to salicylate consumption, even though there was no evidence
of this.56 There is no clear scientific rationale about the complete
salicylate avoidance (which goes as far as avoiding hair sprays that
contain salicylates) other than using it as a scapegoat—failure to get
better on the protocol is attributed to accidental consumption of
salicylates.57
Jay Goldstein has found IV guaifenesin an effective treatment for
CFS/ME and fibromyalgia. He completely disregards Paul St. Amand’s
theories and believes the efficacy to stem from NMDA antagonism. In
one animal study guaifenesin was found to increase the analgesic efficacy of acetaminophen (paracetamol), but to be ineffective on its own.58
Guaifenesin is low in side effects and has no known drug interactions. Large doses may cause nausea and even kidney stones.59 According
to the proponents of this protocol it can exacerbate FM and CFS/ME
even severely before improvement begins. Guaifenesin also lowers
blood levels of uric acid, which is helpful in gout, but CFS/ME experts
such as Paul Cheney report that CFS/ME patients have abnormally low
blood levels of uric acid and should aim to raise them.60
Guaifenesin is widely available. It is commonly sold over the counter in cough syrups and in some countries this is the only available form.
Many syrups may not be suitable for use in the guaifenesin protocol,
because of the large doses required. The same goes for tablets that contain other ingredients, such as antihistamines, decongestants or dextromethorphan. Guaifenesin tablets may be over–the–counter or prescription–only, sometimes depending on the dose. The tablets are inexpensive; the syrups may become costly in large doses.
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probenecid (Benemid, Benuryl, Probecid, Benemid,
Pro–Cid)
Probenecid is a uricosuric drug, that is it increases the excretion of
uric acid and can be used to treat gout. Because it decreases the renal
excretion of some drugs, it is sometimes used to increase tissue concentrations of antibiotics in serious infections. It has the same effect on
some antiherpesvirals as well. Dr. Cecile Jadin uses probenecid to treat
the severe Jarisch–Herxheimer reaction that sometimes occurs when
treating CFS/ME with antibiotics.61
Probenecid was previously used by Dr. Paul St. Amand in fibromyalgia for the same purpose that he now uses guaifenesin for.62 It may
have use in the treatment for chronic pain, as it increases the brain levels
of kynurenic acid, an endogenous antagonist of excitatory amino acids.63
Kynurenic acid is a NMDA antagonist with neuroprotective, analgesic
and anticonvulsant effects.64
Probenecid may cause nausea, drowsiness, loss of appetite, headache, gum soreness and frequent urination, but usually these side effects
are transient. Aspirin and other salicylates can impair the efficacy of
probenecid. Probenecid should not be used by people with sulfa allergy
or those with schizophrenia.
Probenecid is available in the United States, the United Kingdom,
Canada, Australia and some other countries. It is fairly inexpensive.
flavocoxid (Limbrel)
Flavocoxid is a proprietary formulation of plant–derived flavonoids
(technically considered a “medical food” instead of a drug, but it is formulated into capsules). It is indicated for the treatment of osteoarthritis
and works by inhibiting both COX–1 and COX–2 (similar to NSAIDs),
but also the enzyme 5–LOX, being anti–inflammatory and antioxidant.
Flavocoxid is likely to work well for other painful conditions and some
fibromyalgia patients have reported benefit. It is usually taken twice a
day.
Flavocoxid is better tolerated than NSAIDs. Technically there is a
small risk for ulcers, but no such incidents or other serious adverse
effects have been reported so far. Nausea, diarrhea, heartburn, skin rash
and joint pain are the most common side effects. Flavocoxid may raise
blood sugar levels. Allergic reactions are possible, but unlikely. Flavocoxid should not be combined with NSAIDs, but it can be taken with
acetaminophen (paracetamol). No other drug interactions are known or
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suspected.
Flavocoxid is only available in the United States and it requires a
prescription. It is quite expensive. Most but not all insurance companies
cover this treatment (some do not cover medical foods).
pegademase (Adagen)
Pegademase is used as an enzyme replacement therapy in one form
of severe combined immunodeficiency (SCID), a severe inherited
immunodeficiency caused by a deficiency of adenosine deaminase
(ADA). As CFS/ME can cause a similar immunodeficiency, idiopathic
CD4 lymphocytopenia or ICL (“HIV negative AIDS”), which may also
be caused by an ADA deficiency, pegademase has also been suggested
as a possible treatment for those patients with CFS/ME who develop
ICL.65,66
Pegademase is given by intramuscular injection, usually once a
week. It can take from a few weeks to six months before the full effects
of the treatment are apparent. Monitoring of adenosine deaminase activity in the plasma (and possible dose adjustments based on the results)
during treatment are recommended. Other immune parameters should
also be followed to assess the efficacy of the treatment. Pain at the injection site and headache are possible side effects. Allergic reactions are
rare.
Pegademase is available in the United States, the United Kingdom,
Canada, Australia and some other countries.
captopril (Capoten, Captopril, Tensiomin, Captohexal,
Lopirin)
enalapril (Vasotec, Renitec, Enap, Ednyt, Enalapril)
Captopril and enalapril are ACE (angiotensin converting enzyme)
inhibitors. They are used to treat e.g. hypertension, congestive heart failure and diabetic nephropathy. ACE levels have been found to elevated
in the majority of patients of CFS/ME.67 Interestingly gene polymorphisms which increase ACE levels have been associated with GWS.68
Dr. David Moskowitz believes that ACE inhibitors can be very useful in
both CFS/ME and fibromyalgia.69
Besides inducing vasodilation ACE inhibitors inhibit some other
enzymes, such as dipeptidyl carboxypeptidase, which breaks down
opioid peptides like beta endorphin. They appear to reduce the secretion
of Th2 cytokines, TGF–beta, NF–kappa B and NO, all of which are
thought to be elevated in CFS/ME and fibromyalgia.70,71
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ACE inhibitors can also help orthostatic hypotension.72 They improve cerebral blood flow which may be beneficial in the treatment of
cognitive problems.73 Captopril significantly reduces platelet aggregation (similar to the “blood thinning” effect of aspirin), but enalapril does
not.74
In animal studies captopril has demonstrated analgesic properties.75
It has shown efficacy against migraine and other headaches.76,77 Captopril is sometimes been used to treat chronic pain in CFS/ME in conjunction with other drugs.78 Jay Goldstein notes captopril and possibly enalapril to have antidepressive action.79
Enalapril is taken once a day, captopril 2–3 times a day. Even
healthy people are often recommended to start with just half of the smallest tablet size, so this is especially important in CFS/ME to avoid hypotension. Other side effects include cough, hypoglycemia, skin eruptions
and dizziness. With captopril there should be regular bloodwork to
monitor for neutropenia and agranulocytosis. Both drugs can have interactions with a wide range of medications, but different ones for each.
Both medications are available everywhere. Enalapril is usually
cheaper, but both are very inexpensive.
atorvastatin (Lipitor, Sortis, Torvast, Torvacard,
Zarator)
simvastatin (Zocor, Vasilip, Kavelor, Belmalip, Simvor)
lovastatin (Mevacor, Lovacol, Medostatin, Mevlor,
Nergadan)
fluvastatin (Lescol, Canef, Locol, Vastin, Digaril)
The cholesterol levels in patients with both CFS/ME and fibromyalgia have been found to be elevated.80,81 This may in some cases warrant the use of lipid–lowering drugs, but the statins can also be used for
their anti–inflammatory properties.82 For this reason the statins have
been tried in e.g. multiple sclerosis.83,84 Statins also act as antioxidants
and reduce blood clotting85, the latter of which may be useful for at least
to a subset of CFS/ME patients.
On the downside statins also lower the production of coenzyme
Q10 in the body. Q10 is one of the most highly praised supplements for
CFS/ME, so at least patients with CFS/ME should certainly consider
supplementing with at least 100 mg of Q10. Stomach upset is the most
common side effect of the statins. Allergic reactions, weakness, headache and neurological symptoms can occasionally happen.
The statins may cause muscle pain and weakness, in rare cases
even rhabdomyolysis (acute breakdown of the muscle, which is dan-
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gerous). The risk goes up if azoles or macrolides are used concomitantly. Atorvastatin may elevate the hormone levels in blood in women
using oral contraceptives.
Simvastatin is by far the cheapest of the statins and atorvastatin is
currently the most expensive one, though all of them are affordable.
Most of the statins are widely available. Fluvastatin is available in the
United States, the United Kingdom, Canada, Australia and some other
countries.
In the United Kingdom small doses of simvastatin no longer require prescription for individuals deemed to be at a moderate risk for heart
disease, only an interview with a pharmacist. So far other countries have
not shown interest in adopting a similar practice.
omeprazole (Prilosec, Losec, Ortanol, Ulcuprazol,
Omeprazol)
esomeprazole (Nexium)
lansoprazole (Prevacid, Zoton, Ogastro, Monolitum,
Lanzo)
rabeprazole (Aciphex, Pariet)
The proton pump inhibitors (PPIs) reduce the secretion of stomach
acid. Inadequate stomach acid secretion has been suggested to be common in CFS/ME and fibromyalgia, but some patients suffer from GERD
(acid reflux) and others may need reduced acidity to be able to take
NSAIDs. In general those on long–term NSAIDs should consider PPIs
for stomach protection. An ulcer can develop without any prior gastric
symptoms. Rabeprazole is the only PPI which also increases gastric
mucus production.86
Another choice for this purpose would be an H2 receptor antagonist
which may have other beneficial effects in CFS/ME, though they are
less effective for reducing stomach acidity. Professor Olli Polo has
noted that proton pump inhibitors relieve fatigue and chronic fever in
some patients, though he is not aware of the mechanism of this action.87
The PPIs are usually well tolerated, headache being the most common side effect. They impair the absorption of some drugs, such as the
azole antifungals, as well as some nutrients, especially calcium and vitamin B12. Long–term use of the PPIs in older people increases the incidence of hip fractures. (Es)omeprazole and lansoprazole may interact
with e.g. phenytoin, pioglitazone, rosiglitazone, carbamazepine, diazepam, propranolol, St. John’s wort and some SSRIs.
Omeprazole is widely available as both normal capsules and extended release capsules, but the latter may not have any real advantage
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over the normal capsules. It is available without prescription in the
United States and the United Kingdom. Esomeprazole, lansoprazole and
rabeprazole are available in the United States, the United Kingdom,
Canada, Australia and some other countries.
acamprosate (Campral)
Acamprosate is a calcium salt of the amino acid taurine, which is
sometimes used as a nutritional supplement. Acamprosate is indicated
for the treatment of alcohol dependence. It is thought to be a GABA
agonist and has some NMDA/glutamate antagonistic effects as well. As
a result it may have analgesic, anxiolytic and sleep–improving effects.
Acamprosate is normally well–tolerated and side effects are
uncommon. Large doses may cause diarrhea. It has been suspected that
acamprosate may increase the risk of kidney problems. Thus it should
probably not be used if NSAIDs are used in the long term, which already increases the risk of renal damage.
Acamprosate is available in the United States, the United Kingdom,
Canada, Australia and some other countries. In some countries its use
requires a special permit.
isoxsuprine (Duvadilan)
buphenine (Arlidin)
Isoxsuprine and buphenine (nylidrin) are beta agonists (the opposite of beta blocker) which act as a vasodilators. They are used to treat
peripheral vascular problems such as Raynaud’s phenomenon and
intermittent claudication, isoxsuprine also to delay premature birth.
They also have several other modes of action. Jay Goldstein sometimes
prescribes them to his CFS/ME and fibromyalgia patients, because of
their ability to block the NR1 and NR2B subunits of the NMDA
receptor, which has analgesic effects.88
Both drugs need to be taken 3–4 times a day. Possible side effects
of isoxsuprine include tachycardia, chest pain, orthostatic hypotension,
dizziness, nausea, weakness and stomach upset. Sometimes it causes a
skin rash and should then be discontinued. Nylidrin can cause nervousness, trembling and less commonly the same side effects as isoxsuprine.
Concomitant use of either drug with other vasodilators is not
recommended.
Isoxsuprine has been discontinued in the United States. It is not
available in the United Kingdom, Canada or Australia either, but is sold
in some countries in Europe, Asia and South America. Nylidrin is avail-
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able in Canada, India, Mexico, Switzerland and Austria.
streptokinase (Streptase, Kabikinase)
urokinase (Abbokinase, Ukidan)
alteplase (Activase, Actilyse)
Streptokinase and urokinase are fibrinolytic enzymes. Alteplase is a
tissue plasminogen activator which converts plasminogen to the fibrinolytic enzyme plasmin in the body. All of these drugs dissolve blood
clots and inhibit excessive coagulation. They are thus somewhat similar
to heparin. They are normally used to treat acute myocardial infarction
(heart attack).
Fibrinolytic enzymes can also increase the efficacy of antibiotics in
some chronic, treatment–resistant infections. A group of Latvian specialists uses them to treat chlamydial infections in CFS/ME and fibromyalgia, sometimes in conjunction with heparin.89 They report that some
patients have been completely cured in a matter of a few weeks.
As with heparin, fibrinolytic enzymes are contraindicated in
situations with a risk of hemorrhage, such as peptic ulcers. Hemorrhages
are possible nonetheless. The most common side effects of streptokinase
are fever and chills, flu–like symptoms and back pain. All of the enzymes can in rare instances cause severe allergic reactions. The body may
also form antibodies to the enzymes, making the treatment partially or
completely ineffective.
Streptokinase and alteplase are available in the United States, the
United Kingdom, Canada, Australia and some other countries. Urokinase is available in the United States and some other countries, but has
been discontinued in the United Kingdom, Canada and Australia.
epoetin (Procrit, Eprex, Recormon, NeoRecormon,
Epogen)
Erythropoietin is a hormone that stimulates red blood cell production in the bone marrow. Synthetic epoetin is most often used in cancer
patients, who suffer from anemia as a result of chemotherapy. Epoetin
has been tried as a treatment for CFS/ME, even though erythropoietin
levels of the patients appear to be normal.90 It is sometimes used for
orthostatic hypotension.
One study has been done about the use of epoetin in CFS/ME with
57 participants.91 Epoetin was helpful for orthostatic intolerance, but not
other symptoms. Another study found low doses of epoetin useful in
treating those CFS/ME patients with elevated complement component
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4A.92 Richard Podell prescribes epoetin for his CFS/ME patients.93 Dr.
Charles Lapp suggests it as a treatment for the pain experienced by
children with CFS/ME.94
Epoetin is given intravenously or subcutaneously, one or more
times a week. Excessive hypertension is a common side effect and may
lead to cardiac problems. Sudden, massive headache can be a sign of a
hypertensive crisis, but milder headaches are common. Fever and flu–
like symptoms are also possible. The treatment can cause iron deficiency anemia, so iron supplementation may be in order.
Epoetin is available in the United States, the United Kingdom,
Canada, Australia and many other countries.
corticosteroid pulse
Corticosteroid pulse therapy is mostly used in acute exacerbations
of multiple sclerosis, SLE and some other autoimmune diseases. The
pulse involves a very high dose of glucocorticoids (e.g. 200 mg of dexamethasone or 1,000 mg of methylprednisolone i. v.) for one or more
days in hospital. In the treatment of CFS/ME this has only seldom been
tried, so it is unclear whether it would be a viable treatment for CFS/ME
(or fibromyalgia) “flares.”
There are fewer risks to this treatment than could be expected,
especially compared to long–term administration of glucocorticoids.
The most important problem may be that glucocorticoids are activating
and such a massive dose can cause severe insomnia.
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APPENDIX A.
Drug interactions
Drug interactions mean that the combination of two drugs (or a
drug and a non–drug substance) either decreases or increases the efficacy of either or both drugs, or causes new or worse side effects. Drug
interactions are possible even if the drugs are taken at a different time of
the day.

Pharmacodynamic interactions
Pharmacodynamic interactions sound like something very technical, but in reality the concept is easy to comprehend. At its simplest it
could mean taking a sedative and a stimulant at the same time. In some
cases such a combination could be useful, but usually it would be just as
counter–intuitive as it seems to, causing unnecessary costs and increasing the risk of side effects, as the medications would mostly cancel out
each other’s effects.
Taking two drugs that act the opposite ways is obviously not wise,
but the same may go for drugs with similar modes of action. People who
suffer from low blood pressure can often take one drug that can cause
hypotension, but if they take two hypotensive drugs at the same time,
blood pressure could drop dangerously low. This does not go just for
blood pressure medications—many psychiatric drugs for example can
lower blood pressure. Combining two drugs that potentially cause
nausea may greatly increase the risk of vomiting, and so on.

Metabolic interactions
Cytochrome P450
Cytochrome P450 (CYP450) is a large group of enzymes involved
in the metabolism of both endogenous and foreign substances, such as
medications. Many drugs either increase (induce) or decrease (inhibit)
the action of one or more of the CYP450 enzymes. Drugs can also act as
substrates for one or several enzymes, which means their metabolism is
affected by substances that induce or inhibit the involved enzymes.
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The enzyme inhibition, induction or being a substrate is not an
absolute thing. For example, a drug can be a major substrate of CYP3A4
and a minor substrate of CYP2C19. In that case an inhibitor or inducer
of 2C19 or a minor inhibitor/inducer of 3A4 would probably not alter its
metabolism much, but a major inhibitor of 3A4 would significantly slow
down the clearance of the drug (elevating the blood levels) and a major
inducer of 3A4 would make the clearance of the drug much faster.
Not all drugs are metabolized by this system at all, but many are.
Luckily you do not have to understand how it works nor memorize these
cryptic combinations of letters and numbers, but it is good to be aware
of the underlying mechanics, because they explain why and how two
drugs can interact with each other, even if they act by entirely different
mechanisms.
Often drugs in the same group (e.g. tricyclic antidepressants) affect
the same enzymes, because they are structurally similar, but for example
anticonvulsants are a class containing very different chemicals, so the
metabolic routes also vary. Also, often some drugs in the same group
are much stronger inhibitors or inducers or affect a larger number of
CYP450 enzymes, so they would not be a good choice for someone who
takes many different medications.
Absorption and bioavailability
Drugs can also affect the absorption of other drugs, or the way they
are carried in blood. For example, everything that alters gastrointestinal
motility (how quickly the stomach is emptied) may alter the way drugs
are absorbed. If you speed up the motility, medications may be
incompletely absorbed. If you do the opposite, the absorption usually
does not suffer, but may become slower.
The same also happens if the pH (acidity) of the stomach changes.
Antacids, H2 inhibitors and proton pump inhibitors may also affect the
absorption of drugs. Some drugs like cholestyramine directly bind to
many substances, resulting in insoluble compounds. Many drugs are
bound to the proteins in plasma, a component of blood. If several protein–bound drugs are taken at the same time, they can displace each
other.
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Interactions with non–pharmaceuticals
Herbs and supplements
Medications are not the only thing that cause interactions; herbs
and supplements can do it too. Doctors usually know which drugs are a
no–no to take together, but they often have little to no knowledge about
herbal products. St. John’s wort (also known as hypericum), a commonly used herbal antidepressant and antiviral can cause serotonin
syndrome if combined with antidepressants. It also affects several
CYP450 enzymes, interfering with the metabolism of oral contraceptives, theophylline, alprazolam and some other drugs.
Piperine (also known as Bioperine) from black pepper can significantly increase the absorption of many drugs. This is why it is added to
some supplements (especially Q10 and turmeric), but drugs with a low
therapeutic window should probably be taken at a different time of the
day. Turmeric supplements in themselves may affect the metabolism of
many antidepressants, mexiletine, naproxen, riluzole, theophylline and
tizanidine.
Many herbs and other supplements act as anticoagulants. Bromelain, ginkgo, fish oil, garlic, chamomile and large doses of vitamin E are
known to do this, but danshen, capsicum (chili), feverfew, ginger, passionflower and pau d’arco have also been implicated. Goldenseal, ginseng, green tea and coenzyme Q10 may act the opposite, reducing the
efficacy of anticoagulants and platelet inhibitors.
Several herbs can raise blood pressure, including at least St. John’s
wort, pau d’ arco, goldenseal, licorice root, gentian, ephedra (ma huang)
and everything that contains caffeine, such as guarana. On the other
hand, garlic, olive leaf extract, danshen, motherwort, passionflower,
hawthorn (crataegus), maitake mushrooms, coleus forskohlii and mistletoe may lower blood pressure. Ginseng and gotu kola have been associated with both raised and lowered blood pressure.
Calcium may reduce the absorption of many medications. For this
reason it is a good idea not to take medications and calcium supplements
at the same time. Some medications are also affected by iron. Vitamins
(except for vitamin E) usually do not cause interactions, but vitamin B6
and folic acid can impair the efficacy of some drugs. This only goes for
large doses, normal multivitamins are OK. Vitamin K may affect the
efficacy of oral anticoagulants.
Additionally, garlic can lower blood sugar when combined with
diabetes medications, feverfew should not be combined with migraine
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drugs, ginkgo may raise blood pressure when combined with some diuretics and ginseng should not be combined with phenelzine (and possibly other MAO inhibitors). The principles of pharmacodynamic interactions also apply to herbs. For example, taking sedative herbs (such as
valerian or passionflower) together with sedative pharmaceuticals can
lead to excessive sedation.
Food and lifestyle
Luckily, even though our activity patterns, such as whether we
exercise or not, affect our energy metabolism, they have lesser effects
on drug metabolism. Excessive exercise can modify the effects of drugs,
but inactivity is not thought to do so. Still, foods may play a role. Milk
can reduce the absorption of some antibiotics and increase the efficacy
of some laxatives. Acidic juices such as citrus juices should not be taken
together with antacids and some antibiotics. Leafy green vegetables may
affect the efficacy of oral anticoagulants.
Grapefruit juice, and of course grapefruit itself, is well–known for
its effects on the CYP450 system. Of course large quantities of grapefruit are also counted. It is less well known that the otherwise extremely
healthy pomegranate juice also has potential interactions. It can increase
the blood levels of disopyramide, nifedipine, nimodipine and statins.
Other things that can cause interactions include smoking, charbroiled meat, cruciferous vegetables, chamomile tea and beverages containing caffeine. All of these may either induce or inhibit the metabolism of
many antidepressants, mexiletine, naproxen, riluzole, theophylline and
tizanidine.
Alcohol generally does not affect drug metabolism, but it can have
several negative effects. The effects and side effects of many drugs
(especially ones that cause sedation or nausea) are often potentiated.
Others may become less effective and some cannot be taken with alcohol at all. Binge drinking may also have others adverse effects—the
patient may forget to take their drugs (or inadvertently take too many,
because they cannot remember if they have taken them yet) or even
expel them. And of course, getting drunk is not healthy in the first place.
Even individual differences may cause variation in drug absorption
and metabolism. Our age, gender, ethnicity, in some cases even our hair
color may affect it. Old people tend to metabolize drugs slower than the
young. Our genes determine the activity of some CYP enzymes—we
may be slow, normal, rapid or ultra rapid metabolizers. This may sometimes explain why a drug seems to cause unusually nasty side effects, or
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why it appears all but ineffective for someone else. In such cases the
blood levels of the medication can be measured.
Avoiding harmful interactions
The worst offenders when it comes to disturbing the metabolism of
other drugs include some anticonvulsants, antidepressants, beta blockers
and calcium channel blockers. Some drugs that are most often affected
by other medications are carbamazepine, valproate, oral anticoagulants
and the heart medication digoxin. If you are taking these drugs, it is
especially important to pay attention to interactions, because the levels
of these drugs should stay as constant as possible.
If you are taking oral contraceptives (the pill) you have to be especially careful with drug interactions, because they could interfere with
the efficacy of the contraception. This could cause breakthrough bleeding and in the worst case even an unwanted pregnancy. You should
avoid modafinil, carbamazepine or St. John’s wort. When taking antibiotics, you should probably use another form of contraception, because
there have been concerns that all antibiotics may affect the absorption of
the pill. Cholestyramine could have the same effect.
Because of limited space, every possible interaction has not been
included in this book, or half of the book would have been spent exploring this topic. Only drugs that are commonly taken by people with
CFS/ME and FM have been included, excluding e.g. HIV/AIDS and
cancer treatments. Almost all the antiretroviral medications have numerous interactions and the same goes for antibiotics used for tuberculosis,
such as rifampicin. If you are being treated for another serious illness,
you should discuss any possible treatment with all of your doctors.
Taking two drugs that interact is usually possible, but may require
dose adjustments. If a new medication is added to your regime and it
slows down the metabolism of another drug you are taking, your doctor
may instruct you reduce the dose of the previous medication. Many
medications do not even require a change of dose, because the changes
in metabolism might not have clinical importance.
Sometimes, however, taking a certain medication presents an absolute contraindication (meaning it is strictly forbidden) to taking another
drug, because the levels of either drug could be dangerously elevated
leading to toxicity, or because the combined effects of the drugs could
cause dangerous symptoms, such as very high or very low blood pressure. It is crucial that your doctor knows about all the drugs and supplements you are taking. Informing your pharmacist is also wise, because
they might notice an interaction the doctor has missed.
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Drug interactions are not always harmful. Many drugs work synergistically together, meaning that their combination produces more than
just additive effects—sometimes 1+1=3. The primary use of some drugs
is to increase the absorption or efficacy of another drug. This can be
useful if the absorption or efficacy of the drug is otherwise poor, but
also if the drug is very expensive. Probenecid is used to elevate the
tissue levels of antibiotics and antivirals and carbidopa is used to slow
the breakdown of levodopa.

Other problems with polypharmacy
Drug interactions are not the only problem with polypharmacy
(taking several pharmaceuticals at the same time). Many people with
fibromyalgia and CFS/ME do need several medications, but there is a
risk of overmedication. One may end up taking drugs that do not really
help or have lost their efficacy, or taking several drugs that only help
minimally, even though they could try to find ones that provide more
improvement.
It is not a good idea to keep taking a medication when it is obvious
it does not work, but sometimes one may be afraid of stopping the drug.
There can be several reasons for this, such as thinking that the drug
might be doing something and discontinuing it would cause a relapse, or
fearing possible withdrawal symptoms. Some doctors may encourage
taking drugs with no clear benefit, especially in the case of antidepressants. The patient may be scared of making their doctor upset, but there
is no reason to keep taking useless pills.
With some drugs, all side effects do not occur straight away, but
may be delayed by months or even years. Some side effects only appear
if the drug is used too frequently (such as rebound headache with the
triptans). If that happens, it can be difficult to determine which medication is the culprit, because numerous drugs can cause side effects like
headache or elevated liver enzyme levels. And of course, we may not
even know if something is a side effect or a part of our illness.
Occasionally people are taking two drugs that contain the same or
similar ingredient, or two drugs that counter each other’s effects. This is
usually caused by several doctors prescribing medications without being
aware of the others, but it can be due to carelessness on part of one
doctor, too. There are some combinations which are not necessarily dangerous, but do not offer any benefit either and should thus be discouraged, such as taking several NSAIDs at the same time.
When taking several medications at the same time, practical considerations also become important. Some drugs need to be taken at night,
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some in the morning, some with food and some without food. In that
case one has to consider whether some medications could be discontinued or changed for longer–acting ones, reducing the number of doses
that must be taken. With a large number of medications, even
remembering to take all the pills and to refill the prescriptions may pose
a problem.

APPENDIX B.
Surgery
Because any exertion is prone to causing relapses in CFS/ME and
in some people with fibromyalgia, it is not surprising that surgery can
cause severe and prolonged relapses. If you are told you need surgery it
would be advisable to obtain a second opinion, unless the need for surgery is clear (such as in the case of most cancers) or urgent (such as in
appendicitis).
You should inform the surgeon of your illness, but chances are they
do not know much about CFS/ME or fibromyalgia. The term myalgic
encephalomyelitis is likely taken more seriously than “chronic fatigue
syndrome.” If you have multiple chemical sensitivity, things get even
more complicated. You may have to consider a different hospital, if the
staff does not appear willing to accommodate to your needs.
Informing your family and friends about any potential problems is
a good idea, so that they know what to tell the doctors should you ever
need an emergency operation. A medical bracelet or an information
sheet in your wallet for this purpose would be even better. Include a list
of all medications and supplements you are taking as well as any
allergies you have, not only drug allergies. Some companies sell key
chains and necklaces with a small waterproof case to store the
information in.
Large surgeries are usually done under general anesthesia, which
requires the use of several anesthetic agents. Smaller operations can be
done under local anesthesia, using lidocaine or similar drugs. This is
usually a safe option, but you should request that the anesthesia be done
without epinephrine (adrenaline), as this is the part which is prone to
causing complications. If epinephrine is needed, at least the dose should
be markedly decreased. For some operations regional anesthesia (such
as epidural anesthesia) is a possibility.
Some non–surgical procedures like colonoscopy are often done
under conscious sedation. It means you are technically awake, but given
such a heavy dose of sedatives (usually benzodiazepines) that you are
not aware of the operation and will usually not remember it afterwards.
This is generally safe, as even people who are very sensitive to medications can usually handle benzodiazepines, but the dosage may have to be
markedly reduced.
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Dr. Paul Cheney recommends against possibly hepatotoxic anesthetic gases, noting that many people with CFS/ME have subclinical hepatitis and these drugs could provoke fulminant, even fatal hepatitis.1
Charles Lapp believes that histamine–releasing anesthetics and muscle
relaxants such as pentothal and curare derivatives should also be avoided, because this population is often sensitive to histamine.2 He advises
to use vasodilators with caution. People with CFS/ME may require less
anesthetics but more painkillers than healthy people.3
Both Lapp and Cheney recommend administering magnesium and
potassium supplementation before surgery. Lapp also stresses the
importance of proper hydration. Those who have or are suspected to
have adrenal insufficiency should be given (extra) hydrocortisone before
surgery, especially if they are already on corticosteroids.
Jay Goldstein recommends always using pre–emptive analgesia. He
also recommends the following anesthetic cocktail to be used: 1) isoflurane (or similar), 2) propofol, 3) ketamine, 4) fentanyl and 5) midazolam.4 He believes that although surgery is a risk for relapses, both isoflurane and propofol can occasionally put CFS/ME and fibromyalgia in
remission. Dr. Patrick L. Class similarly recommends propofol as the
induction agent, midazolam, fentanyl and droperidol during the anesthetic and nitrous oxide, oxygen and isoflurane for maintenance.5
Before surgery you are usually advised to stop all blood–thinning
medications such as aspirin and heparin. This also goes for herbs with
blood–thinning properties. Some may have to be stopped even several
weeks before surgery, so be sure to mention all medications and supplements you are taking when discussing the upcoming operation. The
American Society of Anesthesiologists even recommends that all herbal
medications be discontinued 2–3 weeks before surgery.6
Many operations require fasting, usually overnight and sometimes
for longer than 24 hours. If you suffer from hypoglycemia or tend to
otherwise not tolerate fasting well, insist that you need to get the earliest
possible appointment to minimize the time you must fast. Juices and
other liquids are often allowed during the fast period, but ask to be sure.
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APPENDIX C.
Vaccinations
Whether to vaccinate or not when you have CFS/ME or fibromyalgia is a difficult question. Some of us may have originally got sick from
a vaccination. Others have experienced a relapse or even severe deterioration from an immunization. Vaccines that have been associated with
the development of CFS/ME include at least MMR, pneumovax,
influenza, hepatitis B, tetanus, typhoid and polio.1 The anthrax vaccine
has been suspected as a causative factor in GWS.2
There are three different types of vaccinations, which include either
dead viruses/bacteria or particles from these microbes which stimulate
immune response; live but attenuated viruses/bacteria or a toxoid, an
inactivated bacterial toxin. Most vaccinations fall into the first group.
These vaccinations cannot cause the illness they vaccinate against, but
they can still lead to problems by producing an unwanted immune response. It has been suggested that the hepatitis B vaccination may cause
CFS/ME through an autoimmune response.3
The live viruses include e.g. the FluMist influenza vaccination,
smallpox, varicella (chickenpox), BCG (tuberculosis), MMR/MMRV
and the oral polio vaccine. Normal polio and influenza vaccinations
contain dead viruses. No one with CFS/ME (or any other serious illness
that affects the immune system) should get a vaccine that contains live
viruses (such as FluMist), as in the worst case they can get sick with the
illness they are supposed to be protected against.
Tetanus vaccination is the most common example of a toxoid vaccination. It does not confer immunity against Clostridium tetani, only
the deadly toxin produced by it. This vaccination is generally not recommended in CFS/ME, but those who spend a lot of time gardening should
probably take it, as the tetanus bacteria live in the soil. Most toxoid vaccines are not necessarily harmful in CFS/ME, and some can even be
useful—see CHAPTER 8 for the Staphylococcus toxoid.
There is also passive immunization, which does not require the production of an immune response, because the antibodies are taken from
another person. Instead of the hepatitis A vaccination one can also take
hepatitis A immunoglobulin, which is probably a safer choice. The conferred immunity is not as lasting, so this is suitable for those who are
planning for a short trip abroad. There is also an immunoglobulin
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against hepatitis B, but it is usually only used in conjunction with the
vaccination, or after possible exposure has occurred.
Vaccinations can cause adverse effects even in healthy people.
Usually the side effects are mild and may include fever and aches. There
can be serious neurological reactions, but they are extremely rare. This
is considered an acceptable risk, because vaccines protect us against
many infections that are frequently deadly or leave people with permanent damage. It has been suggested that vaccinating against multiple
things at once (such as in the case of MMR) is more likely to cause
problems than vaccinations against just one disease.
The risks of some vaccines have been exaggerated by the media
and especially some advocacy groups, but in some cases there have been
serious risks and usually the vaccine has been withdrawn as a result.
Vaccines should never be regarded as completely safe, but this does not
mean they are something highly dangerous either. All medications have
side effects and risks. This goes for herbs and nutritional supplements
too. Even peanuts kill people, yet most of us can eat them without a
problem.
One supposed problem with vaccinations is a chemical called thiomersal, an organic compound containing mercury which is used as a
preservative. It has been connected to some illnesses, especially autism,
but despite several studies, no positive correlation between vaccinations
and autism has been found—in fact the opposite appears to be true.4 The
same goes for all other illnesses that have been supposedly associated
with thiomersal exposure. Not all mercury compounds are equally toxic
and the amount of thiomersal used in vaccinations is extremely small.
Even though there is no evidence of any problems with thiomersal,
it is being phased out of vaccines in most of the western world. It is possible that some people are extraordinarily sensitive to even incredibly
tiny doses of mercury and thus could react to thiomersal. It is more likely, however, that a hypersensitivity reaction to a vaccine is due to some
other component—many vaccines contain e.g. the antibiotic neomycin,
which can cause allergic reactions. If there are any concerns about allergies, they can be brought up with a healthcare professional.
There is a theory that some cases of CFS/ME have been caused by
a polio vaccine contaminated with the simian (monkey) virus SV–40
back in the 1950s and 1960s.5 The contamination was possible because
the poliovirus was inoculated in kidney cells from monkeys. Millions of
people did receive contaminated vaccinations, but there is no evidence
of any harmful consequences.6 Thus this theory is regarded as wildly
controversial. Even if it was true, the problem has been long eliminated
with modern screening technology.
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The consequences of vaccinations in people with CFS/ME and fibromyalgia have not been widely studied. A double–blinded study concluded that influenza vaccination was as safe and effective in CFS/ME
patients as in the general population.7 Only 19 patients were studied,
however. In another small study patients with CFS/ME were found to
differ from healthy controls in their response to OPV.8 Vaccination has
been suggested as a possible co–trigger for fibromyalgia.9
Personally the author would recommend against most vaccinations
in CFS/ME and fibromyalgia unless absolutely necessary, especially
against the following ones: hepatitis B, BCG, polio, pertussis and MMR.
This depends on the severity of the illness though—a mildly ill person
who has never had a reaction to vaccinations may well have no problems with them, but someone with severe CFS/ME should probably not
try their luck. Healthy people have no reason to avoid immunizations.
Those who have not experienced an adverse reaction to the influenza vaccination in the past and who are at risk of catching the flu, should
probably get the vaccination, because influenza is a dangerous illness
for someone who is already seriously ill. Many people end up hospitalized and some even die. This is a very real risk. Those who are mostly or
completely housebound probably do not need the vaccine, but their
family/carers should take it.
Influenza can also be prevented by other means. Washing your
hands and not touching your face in the public are very good ideas,
though they are not as effective for preventing the flu as for preventing
colds, because influenza spreads as an aerosol. One can take amantadine
as a preventative, but it only works against influenza A. On the other
hand the influenza B viruses usually cause a less severe illness. Ginseng, eleuthero/Siberian ginseng and the flavonoid quercetin may work
as preventatives.
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Glossary
This is not a comprehensive glossary of the vocabulary used in this
book, but the most important terms that have not been explained in the
text are listed here. If you cannot find the word you are looking for, try
browsing the index, because it is likely explained somewhere else.
agonist
A substance that binds to a receptor and causes a response similar to the
endogenous ligand. For example a serotonin agonist would act similarly
to serotonin.
antagonist
The opposite of agonist: a substance that occupies a receptor and prevents the endogenous ligand from binding there. For example antihistamines block the action of histamine.
antiemetic
A drug that relieves or prevents nausea and vomiting (emesis).
autoimmunity
A condition where the immune system produces antibodies against the
body’s own tissue. For example in type I diabetes the body attacks the
islet cells of the pancreas, ultimately resulting in their destruction.
breakthrough pain
An acute worsening of chronic pain that “breaks through” the maintenance pain medication and usually requires a short–acting drug.
case report/study/series
A published account of one (case report/case study) or several patients
(case series). A large case series may be useful in determining the common effects of a medication, but a case study cannot be generalized to
say something is likely to happen, only that it can happen.
cluster headache
A neurological illness which features extremely painful but very short–
lived headaches which occur periodically in "clusters".
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comorbidity
The concurrent presence of two or more illnesses, usually related to
each other.
costochondritis
An inflammatory condition which causes pain in the costal cartilages
(the cartilage connecting the ribs in the chest). The pain can be confused
with cardiac symptoms.
cytokine
A group of proteins produced by leukocytes (white blood cells) which
act as chemical messengers regulating the activity of the immune system. Most cytokines are considered either anti–inflammatory or pro–
inflammatory.
diuretic
A drug that increases diuresis, the rate of urine excretion.
double–blinded study
In a double–blinded study the efficacy of a treatment is compared to
either another treatment or placebo, and neither the patients nor the
researchers know which one the patient is getting until the study is
finished. This is considered more reliable than a single–blinded study
where the patients are “blinded” but the researchers are not.
dysautonomia
A disease or malfunction of the autonomic nervous system, often manifesting as the inability to regulate blood pressure.
dyspepsia
Indigestion, pain or discomfort in the upper abdomen.
dyspnea
Shortness of breath, air hunger. The feeling of having difficulty breathing or not being able to get enough air.
Ehlers–Danlos syndrome
A group of rare genetic disorders varying greatly in severity, caused by
a defect in collagen metabolism and typically characterized by joint
hypermobility.
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endocrine
Pertaining to the secretion of hormones. An endocrinologist specializes
in disorders of the endocrine system such as hypothyroidism or diabetes.
endogenous
A substance originating from within the body. E.g. endorphin is an
endogenous opioid, whose name was formed from the words “endogenous” and “morphine.”
endometriosis
A medical condition common in women where tissue similar to endometrium (the lining of the uterus) grows outside of the uterus, causing
e.g. pain, stomach upset and often infertility.
ergot alkaloid
Alkaloids produced by ergot (Claviceps spp.), a parasitic fungus that can
contaminate grains, or derivatives of such alkaloids. Ergot derivatives
can produce variety of physiological effects depending on the chemical
structure of the particular substance.
GABA
Gamma–aminobutyric acid, the main inhibitory neurotransmitter in the
central nervous system, whose receptors or metabolism are affected by
e.g. sedative, anxiolytic and anticonvulsant drugs and some herbs.
gout
A condition where uric acid builds up in the body and forms crystal–like
deposits in cartilage, resulting in severe, sudden pain, usually in the
joints (especially the big toe).
Gulf War syndrome (GWS)
A debilitating medical condition of uncertain origin experienced by
veterans of the Persian Gulf War, with symptoms somewhat similar to
CFS/ME. Proposed causes have included vaccinations, bacteria, parasites, radiation, toxic chemicals and post–traumatic stress.
half–life
The time it takes for half of the amount of a substance to be either
removed from the body or metabolized. The half–life of medications
varies from seconds to several weeks, usually being between a few
hours and a day. Individual differences, other medications and other
factors can play a major part. Usually the half–life determines how often
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a medication is taken; for example a medication with a 20–hour half–
life would usually be taken once a day and one with a 10–hour half–life
would require 2–3 daily doses. Medications with half–lives in excess of
24 hours are usually still taken every day. The duration of action of
some medications, however, may be much longer than their half–life.
inflammation
A biological response to irritation, infection or injury which is often
characterized by pain, swelling and malaise. Inflammation is important
when fighting infection or healing injuries, but inflammation can also
become chronic even if it no longer serves any function. Persistent
inflammation has been suggested as a possible cause for cancer, cardiovascular disease and even depression.
interleukin
A group of important cytokines that modulate the function of the
immune system, abbreviated as IL–<number>.
interstitial cystitis
A bladder disease causing urinary frequency, urgency and pain. Its origins are commonly thought to be autoimmune or allergic in nature.
ion channel
A membrane protein that allows the passive flow of ions (positively or
negatively charged atoms or molecules) across a cell membrane. Ion
channels include calcium, sodium, potassium and chloride channels all
of which have different subtypes. A defect in the function of these channels has been suggested as the origin of symptoms in CFS/ME, fibromyalgia and many other conditions, especially epilepsy. Many sodium and
calcium channel blockers are important treatments for CFS/ME and FM.
homocysteine
A metabolic product of the amino acid methionine. Deficiency of vitamin B6, B12 or folic acid may elevate blood levels of homocysteine,
which has been associated with increased risk of cardiovascular disease.
hypovolemia
Low blood volume, having too little circulating blood.
metabolite
A chemical product created by the metabolism of another chemical.
Most drugs metabolize to something else before being excreted from the
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body. These metabolites may be inactive (having no physiological effects), similar in effects to the original substance or have somewhat or
completely different effects. Some drugs are inactive before they are
metabolized in the body. They are known as pro–drugs.
mitochondria
Mitochondria are small organelles inside the cell responsible for its
energy production and some other essential functions. A problem with
mitochondrial function could explain many of the symptoms of
CFS/ME, especially lack of energy and easy fatigability.
mitral valve prolapse
A common form of valvular heart disease, in which the mitral valve
does not completely block the flow of blood as it should. Commonly
without symptoms, but can cause palpitations, chest pain and shortness
of breath. Often audible as a slight murmur.
mucolytic
A drug that dissolves thick mucus.
multiple chemical sensitivity (MCS)
As the name suggests, multiple chemical sensitivity is a condition in
which low levels of multiple kinds of chemicals cause symptoms, which
can range from typical allergic reactions to e.g. fatigue and cognitive
dysfunction.
multiple sclerosis (MS)
A neurological illness in which autoimmune processes attack the central
nervous system, resulting in many symptoms very similar to those of
CFS/ME. Infectious agents have been suggested as a possible cause.
myofascial pain syndrome (MPS)
A painful muscular condition associated with trigger points, sensitive
areas between the muscle and the fascia which can refer pain to other
locations. Unlike tender points, trigger points can be felt by palpating.
narcolepsy
A neurological condition in which the main symptom is excessive daytime sleepiness, including spontaneous attacks of falling asleep

Glossary

317

neuropathic pain
Pain caused by dysfunction of the nervous system. Neuropathic pain can
feel gnawing, stabbing, burning or resemble electric shocks; sometimes
it causes numbness and paresthesias (abnormal sensations), even itching. Neuropathic pain responds poorly to traditional analgesics and is
usually treated with e.g. anticonvulsants and some antidepressants.
neuroprotective
A substance or mechanism which protects the neurons from degeneration or death caused by e.g. aging, toxic chemicals or lack of oxygen.
NF–kappa B
Nuclear factor–kappa B, a transcription factor which regulates immune
response to infection, but has also been associated with other forms of
inflammation and even cancer.
NK cell
Natural killer cell, a type of a lymphocyte (white blood cell) which is
especially important in fighting viruses and cancer.
nocturia
The need to get up at night to urinate.
orthostatic hypotension
A form of dysautonomia causing hypotension (low blood pressure) that
occurs when standing up, causing dizziness, blurring of vision and even
syncope (fainting). Neurally mediated hypotension (NMH) is very similar, but occurs with a delay and is associated with a drop in heart rate.
Even a person with hypertension can suffer from these problems.
osteoarthritis
A degenerative form of arthritis (joint inflammation), which causes pain
and stiffness. Osteoarthritis is extremely common, affecting over half of
the population by the age of 65. Several causative factors are involved.
parenteral
A route of systemic administration which bypasses the digestive tract,
such as intravenously (into a vein), intramuscularly (into a muscle) or
subcutaneously (under the skin).
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Parkinson’s disease
A degenerative disorder of the central nervous system, which causes
abnormal movements such as tremor. The symptoms are due to a dopamine deficiency in the brain. Other neurological illnesses and some
medications can cause similar symptoms, called Parkinsonism.
phase I/II/III clinical trials
All drugs have to go several phases of trials before they are approved
for use. Phase I trials usually include a small number of healthy volunteers. Phase II tests the actual efficacy of a drug for a particular condition. If a phase II trial is successful, then a phase III trial will be done on
a large number of patients. If efficacy and safety is verified, the drug
can be approved for this condition.
PMS
Premenstrual tension, a collection of physical and psychological symptoms experienced during certain parts of the menstrual cycle, usually
before and during the periods. May include e.g. edema, depression,
mood swings, insomnia and fatigue.
precursor
A (usually inactive) substance that can be converted in the body into
another (usually active) one. For example beta carotene converts to vitamin A in the body and hence is a precursor of vitamin A.
prophylaxis
Preventive treatment.
PTSD
Post–traumatic stress disorder, an anxiety disorder that can develop after
severe trauma, such as violence or sexual abuse, even illness.
QT interval
A measure of the time between the Q and T waves of the electrical cycle
of the heart. QT interval is sometimes written as QTc, where the c
stands for corrected (for heart rate). Prolonged QT interval increases the
risk of some arrhythmias and can even lead to sudden death.
Raynaud’s phenomenon
Discoloration of fingers and sometimes other extremities due to poor
circulation. It can be idiopathic (Raynaud’s disease) or secondary to
other, usually autoimmune causes (Raynaud’s syndrome).
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restless legs syndrome (RLS)
A common condition that causes an irresistible urge to move one’s legs,
usually at rest. It is not a form of compulsive behavior, but the legs feel
very uncomfortable if they are kept still.
refractory
A condition that does not respond to usual treatment, for example depression that has not responded to a trial of several antidepressants.
rheumatoid arthritis
An inflammatory autoimmune disorder that causes severe pain and
inflammation in the joints, but sometimes also other tissues. An infectious origin has been suspected.
rhinitis
Irritation and inflammation of the nasal passages, which produces a
runny nose.
SLE
Systemic lupus erythematosus, often known as just lupus, though there
are other forms of lupus. An autoimmune disease whose symptoms can
be very similar to CFS/ME.
sleep apnea
A common sleep disorder characterized by pauses in breathing (apneas)
during sleep, often (but not always) associated with snoring.
statistical significance
A statistically significant difference is unlikely to have occurred by
chance, such as when two groups in a study are compared. It is usually
expressed as p value, and if p is less than 0.05, the results are treated as
significant. This means, however, that there is still a 5% chance that the
results occurred by chance. If p is <0.001, there is only smaller than
0.1% chance (1 in 1,000) that the results were due to chance alone.
stereoisomer
Stereoisomers are alternative forms of some molecules, which have the
same structure, but in mirror. Most drugs with stereoisomerism are provided in racemic form, which contains roughly equal amounts of each.
Often one stereoisomer is inactive, or only causes side effects, which
makes it sensible to produce a version containing only the active isomer.
For example escitalopram (S–citalopram) is the active isomer of citalo-
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pram, dexamphetamine (D–amphetamine) is the active isomer of
amphetamine and levodopa (L–dopa) is the active isomer of DOPA.
sublingual
A drug or supplement given under the tongue as a tablet, powder or
liquid. This way most of it is absorbed directly into systemic circulation,
bypassing the gastrointestinal tract, where the drug might be broken
down or not be effectively absorbed.
tachycardia
Rapid heartbeat, usually defined as over 100 beats a minute.
temporomandibular joint disorder (TMD)
A condition of acute or chronic inflammation in the temporomandibular
joint, which connects lower jaw to the skull. Possible symptoms include
pain in the jaw, face or ears, cracking noises when moving the jaw, jaw
locking and headache.
TNF alpha
Tumor necrosis alpha, one of the main inflammatory cytokines. It is
named that way because it has some anti–tumor properties, but it can
also cause very unpleasant symptoms such as fatigue, malaise and fever.
There is also a TNF beta, but it is considered less important.
transdermal
A delivery system where the drug is absorbed through the skin, either
from a patch or from a cream/gel/emulsion/foam/spray.
vasoconstriction
Narrowing of blood vessels. Substances that cause vasoconstriction are
known as vasoconstrictors or vasopressors (or simply pressors). If blood
vessels are excessively dilated, vasoconstriction may improve circulation. Usually it also results in elevated blood pressure.
vasodilation
The opposite of vasoconstriction, relaxation of the smooth muscle in
blood vessels, which causes them to dilate. Vasodilation may improve
circulation, but it can also lower blood pressure.

Index
abdominal pain, 14, 101, 194
absence seizures, 75
acamprosate, 288
ACE inhibitor 285-286
acetaminophen
by itself, 46, 63
muscle relaxants and, 35-37
opiates and, 54, 58
other combinations, 59, 158,
283
overdose, 212
acetazolamide, 255-256
acetylcarnitine, 92
acetylcholine. See muscarinic
cholinergic receptor;
nicotinic cholinergic
receptor; anticholinergic;
cholinesterase inhibitors
acetylcysteine, 212-213
acetylsalicylic acid. See aspirin
adenosine deaminase deficiency,
285
acid reflux. See GERD
ACTH, 194-195
Actiq, 55-56
aciclovir, 96-97
Adagen, 285
adalimumab, 206
Adderall, 156
addiction, 27, 52, 56, 214, 244
Addison’s disease, 194
ademetionine, 135-136
ADHD,
antidepressants and, 114, 116,
126, 135,
nootropics and, 162, 167
stimulants and, 154-156, 161
other drugs and, 174, 236
adrafinil, 161-162
adrenaline. See epinephrine
adrenal insufficiency, 194-197,
305

Advil, 48
aging, 16, 167, 202, 316
alcohol, 301
alcoholism, 214, 288
aldosterone, 195, 197
Alexander, Mark, 157
alfa interferon, 99, 209-210
allergies
allergic conjunctivitis, 277
allergic rhinitis, 14, 249
food allergies, 14
in general, 14, 17-18, 207,
305, 308
Th2 and, 193-194
treatment, 113, 117, 197,
206-207, 239-242, 249,
257, 277, 282
urticaria, 14, 249
alkaloids, 61-62, 164-165, 280,
313
allodynia, 16
alopecia. See hair loss
alpha1 agonists, 241
alpha1 antagonists, 116, 137, 139,
165, 173-175
alpha2 agonists, 33, 64, 173
alpha2 antagonist, 133
alpha2A partial agonist, 174
alpha2delta subunit, 77
alprazolam, 27-28
ALS, 234
alteplase, 289
altitude sickness. See mountain
sickness
Alzheimer’s disease
ARBs and, 282
cholinesterase inhibitors and,
236-238
cycloserine and, 94
flurbiprofen and, 51
flupirtine and, 64
memantine and, 134
minocycline and, 91
neurotropin and, 278
nootropics and, 162, 166-167
testosterone and, 202
amantadine 233-234
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Ambien, 25
amino acids
acetylcysteine, 212-213
excitatory, 284
methionine, 314
taurine, 247, 288
tryptophan, 136-137
tyramine/tyrosine, 128
aminoglycosides, 94
amisulpride, 139
amitriptyline, 113-114
AMPA receptors, 163, 183
amphetamines, 154, 156
Ampligen, 215-216
anaerobic bacteria, 93
analgesic drugs
acamprosate as, 288
alpha2 agonists as, 173-174
antibiotics as, 91, 94
anticonvulsants as, 83
antidepressants as, 111-112,
114, 117, 122, 132-135,
antihistamines as, 60, 240241
benzodiazepines as, 26
cannabinoids as, 243-245
captopril as, 285
cholinesterase inhibitors as,
236
combinations, 59, 62, 242
kynurenic acid as, 284
NSAIDs, 46-52
opiates, 52-59
zolpidem as, 25
melatonin as, 31
muscle relaxants as, 35, 37
neuropathic pain and, 316
NMDA antagonists as,
232-235, 288
others, 63-65
ribavirin as, 83
vitamin B12 as, 248
See also pain
androgens
DHEA, 202-203
testosterone, 201-202
antagonist, 184

andropause, 201
anesthesia, 304-305
angina pectoris, 178, 180
angiotensin
ACE inhibitors, 285-286
receptor antagonists, 281-282
animals, CFS/ME in, 12
aniracetam, 163-164
ankylosing spondylitis, 206
anthrax vaccine, 307
antiadrenergic drugs, 173-175
antiaging, 167
antiandrogen. 184
antibiotics
as anti–inflammatories, 90-92
combinations, 89-91, 93
drug interactions, 301-302
macrolides, 92
non-absorbed, 93-94
tetracyclines, 90-91
antibodies
biological drugs, 205-207
passive immunization, 307308
to bacteria, 89
to enteroviruses, 95
See also autoantibodies;
immunoglobulin
anticholinergic drugs
amantadine, 233-234
antidepressants as, 112-113,
130
antihistamines, 240-243
disopyramide, 181
muscle relaxants as, 34-35
pethidine, 56-57
scopolamine, 280
spasmolytics, 251-255
anticoagulants
drug interactions, 301-302
heparin, 185
pentosan polysulfate, 255
herbs as, 300
See also platelet aggregation
anticonvulsants
anxiety and, 75-79, 83
benzodiazepines as, 27-28

Index
anticonvulsants (continued)
calcium channel blockers as,
177
cannabinoids as, 243
cognition and, 75-76, 78, 81,
83
depression and, 75-80
drug interactions, 299, 301
kynurenic acid as, 284
melatonin as, 30
migraine and, 75-77, 79-82,
pain and, 75-83, 316
pentazocine as, 58
racetams, 82, 163-164
restless legs and, 76, 78, 82
riluzole as, 234
selegiline as, 130
sleep and, 75, 77-82
vinpocetine as, 165
antidepressants
ACE inhibitors as, 286
alprazolam as, 28
aniracetam as, 163
anticonvulsants as, 75-80
aprepitant as, 281
augmenting efficacy, 141,
161, 177
bipolar disorder and, 126-127
bromocriptine as, 160
buprenorphine as, 57
combinations, 117, 119, 123,
127, 131, 136
IBS and, 112, 116, 119, 122,
133, 135
as immunomodulators,
111, 117-119, 129
ketamine as, 235
losartan as, 282
MAO inhibitors, 127-131
migraine and, 112, 129, 134,
136
muscle relaxants as, 33-34,
Mycobacterium vaccae as,
214
NRIs, 125-127
pain and, 111-113, 115-117,
120-128, 131, 133, 135,
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pizotifen as, 60
scopolamine as, 280
SNRIs, 122-125
sodium oxybate as, 32
SSRIs, 118-122
St John’s wort, 300
tricyclics, 112-118
antidiuretic hormone, 115, 203-205
antiemetics
antihistamines as, 240-241
aprepitant, 281
cannabinoids as, 244-246
definition, 311
lorazepam as, 29
migraine drugs, 59, 62
mirtazapine as, 133
olanzapine as, 137
scopolamine, 280
setrons, 259-260
thalidomide as, 217
antifungals, 100-102
antihistamine–like drugs, 34, 60,
113, 116-117, 133, 137,
139, 173, 251, 257,
antihistamines, 239-243
anti–inflammatory drugs
antibiotics as, 90-92
ARB drugs, 281-282
biological drugs, 205-207
cetirizine as, 240
corticosteroids, 195
dantrolene as, 38
DHEA as, 202
dopaminergic drugs as, 154155
flavocoxid, 284
ibudilast, 277
IVIG, 208
ketamine as, 235
melatonin as, 30
cyproheptadine as, 60
nilvadipine as, 180
non–steroidal. See NSAIDs
pentoxifylline as, 182
raloxifene as, 280
spironolactone as, 184
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anti–inflammatory drugs
(continued)
statins, 286
thalidomide as, 217
theophylline as, 279
thiazolidinediones 275
thiocolchicoside, 65
valproate as, 77
antimalarials, 212
antioxidants, 19, 30, 47, 135, 160,
164, 167, 212, 249-250,
277-278, 284, 286
antiplatelet, 47, 163, 165, 277, 282,
286
antiretroviral drugs, 302
antiphospholipid syndrome, 185
antipolymer antibodies, 17
antipsychotic drugs, 137-140
antipyretic drugs, 46, 60, 63
antiseptic, local, 254
antispasmodics, 251-254
antitumor, 51, 244, 276
antiviral drugs
amantadine, 233-234
antiherpesvirals, 96-99
antiretrovirals, 302,
ribavirin, 99-100
immunomodulators as, 193,
208-212, 214-217
anxiety
anticonvulsants and
antidepressants and, 111,
117-118, 120-123, 125,
128-129, 134
other drugs and, 27, 33-34,
60, 138-139, 159-160,
163, 175, 200, 203, 234,
237, 239-240, 243, 247,
280-282, 288
symptom, 14, 16, 194,
200, 203, 279
See also panic attacks,
PTSD
aphasia, 166
appendicitis, 304
appetite
decreasing, 81, 118, 124, 126,

130, 141, 156-158,
162, 183, 238-239, 256,
284
increasing, 182, 243, 245,
256, 279
See also weight
apraxia, 166
aprepitant, 281
aphthous ulcers, 182
ARB drugs, 281-282
Armitage, Roseanne, 131
armodafinil, 161-162
Armour thyroid, 198-200
arthralgia, 13, 93, 200
arthritis. See osteoarthritis
aspirin, 46-48
asthenia, 166
asthma, 18-19, 134, 157, 177, 206,
214, 244, 247, 249, 277278, 282
atenolol, 176
Ativan, 29
atomoxetine, 126
atorvastatin, 286-287
atovaquone, 274
ATP, 165, 201
atropine, 254
atypical depression, 127-128
atypical antipsychotics, 137-140
atypical opioids, 58
auranofin, 167
aura. See migraine with aura
autism, 15, 214, 275, 308
autoantibodies
in CFS/ME, 15
in fibromyalgia, 17, 198-199
autoimmune diseases
candida and, 100
CFS/ME as/and, 15, 185,
198, 212, 307
definition, 311
fibromyalgia as/and, 8, 16-17,
199
heart failure, 281
as immunodeficiencies, 193194, 214-215

Index
autoimmune diseases (continued)
treatment, 193, 197, 205-207,
212-217, 236, 275, 281282, 290
thyroid autoimmunity, 17,
198-199
See also celiac disease;
multiple sclerosis;
myasthenia gravis;
psoriasis, rheumatoid
arthritis; sarcoidosis;
Sjögren’s syndrome;
SLE; ulcerative colitis
azithromycin, 92
azole antifungals, 101-102
babesia, 274
baclofen, 34-35
bacteria
anaerobic, 93
and CFS/ME, 89, 92, 185
and fibromyalgia, 89
and GWS, 313
bacterial adhesion, 278
chronic bacterial infections,
89-91, 185
Gram–negative, 92, 254,
Gram–positive, 118, 254
Lyme/borrelia, 93, 185
Mycobacterium vaccae, 214
nanobacteria, 90
respiratory infections, 249,
278
small intestinal bacterial
overgrowth, 93-94
gastrointestinal infections, 93,
101, 274
toxins, 65-66, 213, 274
urinary tract infection
vaccines, 307-309
balance problems, 14, 16, 242, 256
barbiturates, 53, 59, 254-255, 305
Bateman, Lucinda, 27-28, 30, 79,
81, 127, 138, 155, 159,
161
BCG, 214, 307, 309
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Behan, Peter O., 134
belladonna, 280
Bell, David, 29, 34, 57, 90, 114,
138, 198, 250
Bell’s palsy, 25
Benadryl, 240-241
Benicar, 90-91, 281-282
benzodiazepines
as anticonvulsants, 26-28
as antidepressants, 28
derivatives, 24-26
immune system and, 27
as muscle relaxants, 26-28
as sleep aids, 26-29
benzoic acid, 254
Berg, David, 185
beta agonists, 157-158, 288-289
beta blockers, 175-177, 183, 301
beta carotene, 317
beta endorphin, 31, 50, 214-215,
285
betaine, 258
beta interferon, 182, 209-210
Biaxin, 92
Bihari, Bernard, 214
biological drugs, 205-207
Bioperine, 300
bipolar disorder
anticonvulsants and 75, 77,
80
cannabis and, 243
depression predominant,
80
lithium and, 140-141
mania, 178, 247
memantine and, 235
neuroleptics and, 137, 139
pramipexole and, 159
rapid cycling, 127, 179
bird flu. See avian influenza
birth control pill. See oral
contraceptives
black pepper, 300
bladder
incontinence, 65, 124
infection. See urinary tract
infection
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bladder (continued)
overactivity. See overactive
bladder
pain in, 258, 314
problems, 14, 27, 34-35, 75,
174, 177, 243, 251-255
See also interstitial cystitis
blood
coagulation. See
hypercoagulation
clotting, 286, 289
flow. See circulation
perfusion, 14, 181-182
products, 207-208
thinning, 47, 165, 305
viscosity, 163, 165, 182
volume, 14, 197, 200, 204,
250, 307
blood–brain barrier, 46, 90-91, 93,
209, 237, 239, 252, 280,
282
blood pressure
lowering, 27, 33, 35, 173181, 183-184, 281-282,
285-286, 300
raising, 46, 48-49, 123-125,
156-158, 197-198, 200,
204, 256, 279, 300
stabilizing, 282
body temperature, 78, 134. See
also fever
bone
density, 53, 75, 176, 178,
196, 200, 246
pain, 275
See also osteoporosis
Borna virus, 96
borrelia. See Lyme disease
botulinum toxin, 65-66
bradykinin, 278
brain
damage, 162, 232
circulation, 14, 16, 165, 178,
180, 182, 242, 286
aging, 16, 167
fog. See cognitive
problems

function, 163-164, 279
imaging, 154, 182
information processing, 19
right brain volume, 83
See also blood-brain
barrier; neurological
symptoms; nootropics
breakthrough pain, 52, 54-56, 311
bromelain, 300
bromocriptine, 160-161
bronchodilators, 177, 277-278
Brown, Mason, 179
bruxism, 18
buphenine, 288
buprenorphine, 57
bupropion, 123, 127-128
buspirone, 134
butabarbital, 255
buvicaine, 66-67
caffeine, 35, 59, 242, 300-301
calcitonin, 275-276
calcium gluconate, 249-250
calcium channel blockers
heart drugs, 177-180
antihistamines as, 60, 242
dextromethorphan as, 233
drug interactions, 301
magnesium as, 246
neomycin, 94
nicergoline, 165
cancer
causes, 314, 316
fatigue in, 127, 250
immunotherapy, 31, 209, 211,
214-215, 217, 276
nausea/weight loss, 243, 246
pain in, 55, 64
prevention, 202, 280
surgery, 304
treatment. See chemotherapy
candida, 100-102
capillaries, 156, 182
capsaicin, 68
captopril, 285-286
carbamazepine, 75-76

Index
carbidopa, 158-159
carbonic anhydrase inhibitors, 51,
184, 255-256
cardiomyopathy, 14
cardiovascular disease
causes, 202, 314
fibromyalgia and, 16
treatment, 249
carisoprodol, 35-36
carnitine, 92, 163, 234
cataplexy, 32
CD4 cells, 211, 285
CDC, 12
ceiling dose, 53, 57
celecoxib, 51
Celexa, 121-122
celiac disease, 277
cell–mediated immunity, 129, 246
central sensitivity syndrome, 18
central sensitization, 16, 232
centrophenoxine, 167
cetirizine, 240
CFIDS (term), 8-9, 14,
chamomile, 300-301
channelopathy, 15
charbroiled meat, 301
chemical sensitivity. See multiple
chemical sensitivity
chemotherapy, 258-259, 281,
289
Cheney, Paul
recommends, 28, 117, 185,
204, 210-211, 216, 240,
248, 256, 274, 305
recommends against, 161,
198, 275, 283, 305
chest pain, 16, 180, 315
Chia, John and Andrew, 99
chickenpox. See varicella
children, treating, 20, 157, 198,
290
chili peppers, 68, 300
chlamydiae
Chlamydia trachomatis, 89
Chlamydia pneumoniae, 47,
89, 93
in general, 289
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chlorphenamine, 240-241
chlorzoxazone, 36
cholesterol, 165, 180
choline, 163
cholinesterase inhibitors, 212, 235239, 243
chronic fatigue. See fatigue,
chronic idiopathic
chronic fever, 14, 46, 215, 287
chronic headache. See headache,
chronic
chronic Lyme disease. See Lyme
chronic mononucleosis, 95, 208,
257
chronic pain. See pain, chronic
chronic prostatitis, 18
cidofovir, 99
cimetidine, 257-258
cinnarizine, 242-243
circadian rhythm, 30, 194-195, 202
circulation 14, 16, 157, 162, 165,
175, 178-182, 185, 197,
242, 250, 286
citalopram, 118, 121-122
CJD, 64
clarithromycin, 92
Class, Patrick L., 305
clomipramine, 115
clonazepam, 28-29
clonidine, 173-174
Clostridium botulinum, 65
Clostridium difficile, 274
Clostridium tetani, 213, 307
cluster headaches, 61, 159, 247,
311
cobalamin. See vitamin B12
codeine, 53
coenzyme Q10, 200
cognitive problems
symptom 5, 13, 16, 20
treatment. See nootropics
See also dementia
cold (illness), 14, 212, 241, 309
cold intolerance, 14
cold hands, 181
coleus forskohlii, 300
collagen, 312

328

Reviving the Broken Marionette

colonoscopy, 304
coma. See persistent vegetative
state
complex seizures, 76
concentration, 13, 128, 162, 248
Concerta, 155
conscious sedation, 304
constipation, 257
contraceptive pill. See oral
contraceptives
coordination problems, 14, 16, 100
COPD, 12, 278-279
corticosteroids, 66, 194-198, 290,
305
costochondritis, 17, 46, 312
co–trimoxazole, 90
cough, 54-57, 157, 233, 282
cough syrups, 53-54, 233, 282
Coxiella burnetii, 89-90. See also
Q fever
COX–1/2, 46-51, 284
coxsackie viruses
CFS/ME and, 95, 216
multiple sclerosis and, 250
crataegus, 300
creatine, 135
Crohn’s disease, 206, 215
CRPS, 278
curare derivatives, 305
curative treatment, 89-90, 282-283,
289
cyanocobalamin. See vitamin B12
cyclobenzaprine, 33, 35-36, 48
cycloserine, 94-95
Cymbalta, 124
CYP450, 298, 301
cystic fibrosis, 92
cytomegalovirus, 77, 95, 97-99,
182
danshen, 300
dantrolene, 37-38
darifenacin, 253
DDAVP. See desmopressin
deconditioning, 14
deficiency

acetylcholine, 236
adenosine deaminase, 285
dopamine, 16, 154
endocannabinoids, 244
glutathione, 249
hormones, 16, 193-194, 199201, 203-204, 237
immunoglobulin, 207-208
magnesium, 246-247
serotonin, 16
sympathomimetic amines,
154
vitamins 16, 248, 258-259,
314
deformability, erythrocytes, 14,
182, 242, 248
delta opioid receptor, 56
delta–9–THC, 244-245
De Meirleir, Kenny, 199, 210, 248
dementia
Alzheimer’s. See Alzheimer’s
disease
CFS/ME symptom, 13
in general, 162-163, 165
senile, 164
dengue virus, 216
depression
refractory, 57, 115, 123, 128,
197, 199, 235
symptom, 14-16, 19
treatment. See antidepressants
desipramine, 115-116
desmopressin, 204-205
detoxification, 212-213, 274
dexamethasone, 290
dexamphetamine, 156
dextromethorphan, 233
dextropropoxyphene, 57
DHEA, 176, 200-203
diabetes, 138, 161, 202, 275, 311
diabetes insipidus, 204
diabetic nephropathy, 285
diabetic neuropathy, 65, 75, 124,
181, 233
diagnostic criteria
CFS/ME, 24
fibromyalgia, 15-16

Index
Diamox, 255-256
diarrhea
chronic, 53, 55
traveler’s, 93
IBS/D, 173
diazepam, 27
diclofenac, 50-51
dicycloverine/dicyclomine, 253254
diet, 101, 128, 277, 301
dieting. See weight, losing
Diflucan, 101-102
digoxin, 302
dihydroergotamine, 61-62
Dilantin, 83
Dilaudid, 54-55
dipeptidyl carboxypeptidase, 285
diphenhydramine, 241
disopyramide, 181
diuretics, 183-184, 255, 312
divalproex, 76-77
dizziness, 14, 34, 100, 166, 182,
316. See also vertigo
donepezil, 236-238
dopamine
agonists, 159-161, 241
antagonists, 116, 134, 137140
CFS/ME and fibromyalgia
and, 16, 56, 154
function as, 111, 154-155
other dopaminergic drugs, 81,
115, 126, 130-131, 155156, 163-165, 180, 233,
237, 250
precursor, 158-159
reuptake inhibitors, 116, 123124, 126-127, 161, 233,
256
dosulepin, 117
dothiepin, 117
doxepin, 117-118
doxycycline, 90
doxylamine, 241
dronabinol, 245
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droperidol, 305
drug interactions, 298-302
dry eyes, 199
duloxetine, 124
dysautonomia, 29, 312. See also
POTS; orthostatic
hypotension; neurally
mediated hypotension
dysbiosis of the gut. See small
intestinal bacterial
overgrowth
dyslexia, 163
dysmenorrhea, 18, 48, 64, 126, 173
dyspepsia, 135, 312
dyspnea, 14, 16, 26, 181, 215, 276,
312
dysthymia, 139
E. coli, 50
eczema, 214
edema, 14, 16, 156, 255, 317
Effexor, 123
Ehlers–Danlos syndrome, 18, 313
Elavil, 113-114
eleuthero, 300
eMedicine, 132
emergency
surgery, 304
situations, 38, 137, 247
employment. See work
enalapril, 285-286
endocannabinoids
deficiency, 244
paracetamol and, 63
endocrinologal deficiencies. See
deficiency
endometriosis, 18-19, 178, 182,
277, 313
endorphins, 31, 50, 214-215, 285
end stage renal failure, 12
endurance, 164, 166, 211, 216
Enlander, Derek, 113, 210,
enoxaparin, 185
enteroviruses, 95-96, 99, 209, 216,
249-250
enthesopathies, 17
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enuresis, 115, 157
enzyme induction/inhibition, 298299
enzyme replacement therapy, 285
eosinophilia myalgia syndrome,
31, 136-137
ephedra, 158, 300
ephedrine, 157-158
epidemic, of CFS/ME, 12, 95
epilepsy, 17, 182, 243, 255, 314.
See also anticonvulsants
epinephrine, 127, 154, 304
epoetin, 289-290
Epstein–Barr virus, 95-97, 210
erdosteine, 273
erectile dysfunction, 134, 276
ergot derivatives
bromocriptine, 160-161
definition, 313
ergoloid (hydergine), 164-165
dihydroergotamine, 61-62
ergotamine, 59, 61-62
nicergoline, 165-166
erythrocytes deformability, 14,
182, 242, 248
erythropoietin, 289-290
escitalopram, 121-122
esketamine, 235
esophageal dysmotility, 18
estrogen, 34, 200-202, 280
eszopiclone, 26,
etanercept, 206
etilefrine, 157
etiology.
CFS/ME, 14-15
fibromyalgia, 16-17
See also theories
etodolac, 46, 50
etoricoxib, 51-52
exercise
CFS/ME and, 13
drug metabolism and, 301
growth hormone and, 237
tolerance, 178, 206, 276
expectorant, 282
eyes
dryness, of, 199

visual disturbances, 14, 181
famciclovir, 98
fasting, 315
fatigue
caused by cancer, 127, 250
chronic (idiopathic), 13, 64,
161, 164, 166, 175, 197,
242, 247, 287
cytokines and, 24, 38, 127,
319
hypocortisolism and, 194-195
caused by liver disorder, 120
caused by multiple
sclerosis, 127, 161, 233
other causes, 100, 200-201,
248, 315
caused by post-polio
syndrome, 154, 161
in SLE, 212
FDA approval, 15, 78, 124, 216
felbamate, 82-83
fentanyl, 55-56, 305
fever, 14, 46-47, 49, 60, 63, 215,
287, 319
feverfew, 300
fibrin, 185
fibrinolytic enzymes, 289
fibro fog. See cognitive
problems
Fibromyalgia Impact
Questionnaire, 177
fish oil, 300
flavocoxid, 284-285
flavonoids, 284, 309
flavoxate, 253
Flechas, Jorge, 181, 203
flu. See influenza
fluconazole, 100-102
fludrocortisone, 181, 184, 197-198
fluid retention, 156, 183, 196197, 205
flu–like symptoms, 24, 29, 38, 75,
98, 215
FluMist, 307
fluoroquinolones, 89

Index
fluoxetine, 118-120
flupirtine, 64
flurbiprofen, 51
fluvastatin, 286-287
fluvoxamine, 120
folic acid, 258
folinic acid, 258-259
food intolerances, 14, 257
food poisoning, 65
foscarnet, 98-99
free radical scavenger, 160
fructose intolerance, 17
functionality, 30, 33, 159, 177, 209
fungal infections, 100-102
GABA
anticonvulsants and, 76-77,
79
definition, 313
NMDA and, 28, 232
benzodiazepines and, 26, 28
GABAB agonist, 34
other GABAergic drugs, 58,
65, 129, 240, 288
racetams and, 163
gabapentin, 77-78
Gaby, Alan R., 249
galantamine, 236-238
gammaglobulin, 207-208
gamma–hydroxybutyrate. See
sodium oxybate
gamma interferon, 209-210
ganciclovir, 97
gangliosides, antibodies to, 15
garlic, 300
gastric motility, 251, 299
gastrointestinal infections, 93, 101,
274
gastroprotectives, 257-258, 281,
287-288
general anesthesia, 304
genes, 19, 185, 301
gender differences, 12, 15, 124,
131, 175, 195, 200, 301
gentian, 300
GERD, 34, 287
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GET. See graded exercise
GHB. See sodium oxybate
Giardia lamblia, 93
ginger, 300
ginkgo, 300
ginseng, 300, 309
glaucoma, 243, 255
glial cell activation, 277
glucocorticoids, 66, 195-197, 290
glucose metabolism, 195
glucose tolerance, 161
glutathione, 135, 212, 247, 249
glutamate, 76, 80, 83, 161, 180,
183-184, 233, 288
See also NMDA
antagonists
glycemic control, 161
glyceryl trinitrate, 180-181
glycine, 38, 65, 94
goldenseal, 300
Goldstein, Jay
combinations, 81-83, 123,
138, 305
recommends, 24-25, 29,
34, 56, 58-59, 61, 6768, 78, 80, 82-83, 94,
121, 128, 138-140, 156,
164-165, 177, 178,
182-184, 201, 203,
233-239, 244, 250,
257-258, 279, 283, 286,
288, 305
recommends against, 24,
79
observations, 52, 138, 250
theories, 19, 154, 157, 250,
257-258, 279, 283
gonadal insufficiency, 200
gotu kola, 300
gout, 65, 283-284, 313
graded exercise, 13
Gram–negative bacteria, 92, 254,
Gram–positive bacteria, 118, 254
granisetron, 259-260
grapefruit juice, 301
green tea, 300
Griffonia simplicifolia, 137
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growth hormone
deficiency, 16, 203-204
increasing secretion, 31-32,
34, 61, 134, 160-161, 173,
237
guaifenesin, 37, 282-283
guarana, 300
Gulf War syndrome, 19, 90, 185
285, 307, 313
Guyer, Dale, 98
hair loss, 14, 16, 200-201
hawthorn, 300
headache
chronic, 33, 134, 136-137,
141, 177
cluster, 61, 159, 247, 311
general, 28-29, 31, 33-35, 61,
64, 66, 76, 100, 113, 122,
156, 163, 166, 178, 181,
183, 194, 201, 206, 241,
247, 256, 259, 286
migraine. See migraine
prevention, 32, 112, 129, 177
rebound, 46, 59, 303
symptom, 14, 16, 18
tension, 18, 112, 129, 133134, 247
vascular, 60
heart failure, 184, 281, 285
heat intolerance, 14
Helicobacter pylori, 93
hemp, 244-246
heparin, 185
hepatitis, and CFS/ME, 305
hepatitis A vaccine, 307
hepatitis B
treatment, 98, 209, 211, 215
vaccine, 307-309
hepatitis C
fibromyalgia and, 17, 96
treatment, 99, 209, 211, 216217
herbs
drug interactions with, 300

and surgery, 305
herpesviruses. See
antiherpesvirals; CMV;
EBV; herpes simplex;
HHV–6; HHV–7;
varicella zoster
Herxheimer reaction. See
Jarisch–Herxheimer
reaction
HHV–6
amantadine and, 234
antiherpesvirals and, 97-99
CFS/ME and, 8, 95, 97-99
hypercoagulation, 185
immunomodulators and, 209210, 216
lamotrigine and, 80
HHV–7, 95
hippocampus, 16
histamine
antagonists. See
antihistamines
CFS/ME and, 239
H3 receptors, 64
histamine-releasing anesthetics,
305
HIV/AIDS
fibromyalgia and, 96
treatment, 182, 202, 212,
215- 217, 235, 243, 246,
281, 302
HIV negative AIDS, 285
hives. See urticaria
Holtorf, Kent, 195, 199
homocysteine, 136, 248, 258, 314
hormone replacement, 195, 200201
hot flashes, 33, 78
HPA axis
corticosteroids and, 194-195
tianeptine and, 135
Hudnell, H. Kenneth, 274-275
human growth hormone. See
growth hormone
hydergine, 164-165
hydralazine, 183
hydrochlorothiazide, 183-184

Index
hydrocodone, 54
hydrocortisone, 195-197, 305
hydromorphone, 54-55
hydroxychloroquine, 212
hydroxycobalamin. See vitamin
B12
hydroxyzine, 239-240
hyoscine. See scopolamine
hyoscyamine, 254
hyperacuity, 14, 16, 163
hyperalgesia, 24
hypercoagulation, 14, 185
hyperhidrosis, 65
hypericum. See St. John’s wort
hypermobility, 18, 313
hyperprolactinemia, 154
hypersomnia, 24, 115, 161
hyperventilation, 27
hypoglycemia, 14, 18, 305
hypoperfusion
brain, 14, 182
muscles, 181
hypothyroidism. See thyroid
hypovolemia, 14, 197, 314
IBS
anticonvulsants and, 75, 78
antidepressants and, 112, 116,
119, 122, 133, 135
bacteria and, 93
diarrhea–predominant, 173
fungi and, 102
parasites and, 93
relation 14, 17-19, 244
other drugs and, 31, 53, 61,
173, 181, 214, 234, 239,
259, 280
ibudilast, 277
ibuprofen, 27-28, 46, 48
ICD–10, 8
idiopathic CD4
lymphocytopenia, 285
IL–1, 207, 277
IL–2, 182
IL–6, 24, 91, 202, 277, 280
IL–10, 38
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imidazoline receptors, 33, 173-174
imipramine, 115
immunoglobulins
IgE, 206
IgG, 207-208
hepatitis A/B, 307-308
treatment with, 207-208
immunomodulators
immunostimulants, 30, 193,
207-216
immunosuppressants, 193197, 205-207, 216-217
antibiotics as, 89-92
antidepressants as, 111, 117119, 129
benzodiazepines as, 27
lithium as, 140
pentoxifylline as, 182
incontinence, 65, 124
individual differences, 30, 57, 112,
154, 162, 166, 199, 301
indometacin, 49
inflammation
definition, 314
fibromyalgia and, 16
treatment. See anti–
inflammatory drugs
infections
bacterial. See bacteria
viral, 95-100
fungal. See fungal infections
infliximab, 206
influenza
avian, 215
CFS/ME and, 8
fibromyalgia and, 96
treatment, 99, 212, 234
prevention, 234, 309
vaccination, 307, 309
inosine pranobex, 211
insomnia, 16, 24
insulin resistance, 18
interactions. See drug interactions
interferon, 99-100, 182, 209-210
intermittent claudication, 288
interstitial cystitis
anticoagulants and, 185, 255
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interstitial cystitis (continued)
antidepressants and, 113, 118
antihistamines and, 239-240,
258
definition, 314
fungal infections and, 102
other drugs and, 78, 156, 174,
254-255, 257, 277
relation, 18
small intestinal
bacterial overgrowth, 93
interstitial pneumonia, 250
intolerances
food, 14, 257
fructose, 17
gluten, 18
orthostatic, 19, 121, 157, 289
intrathecal administration, 55
ion channels
calcium channels. See
calcium channel blockers
CFS/ME and, 15
definition, 314
other effects, 58, 163
potassium channel blockers,
239
potassium channel openers,
64
sodium channels. See
sodium channel blockers
iron, 300
irritability, 16, 100
isoflurane, 305
isomethepene, 59
isoprinosine, 211
isoxsuprine, 288-289
itroconazole, 101-102
IVIG, 207-208
Jadin, Cecile, 284
Jarisch–Herxheimer reaction
definition, 90
probenecid and, 284
Jessop, Carol, 100
joints
hypermobility, 18, 312
pain, 13, 93, 194, 200

See also temporomandibular
pain
kappa opioid receptor, 54, 57-58
Kerr, Jonathan, 205
ketamine, 233, 235
ketoconazole, 100-102
ketoprofen, 47
Klenner, Frederick R., 249-250
Klimas, Nancy, 117
Klonopin, 28-29
van Konynenburg, Richard, 258
KPNQ potassium channels, 64
Kutapressin, 210
kynurenic acid, 284
lamotrigine, 80-81
Lapp, Charles, 28, 121, 131, 133,
155, 181, 198, 202-203,
208, 248, 255-256, 290,
305,
L–carnitine, 163, 234
LDN, 214-215
learning, 162
leucovorin, 258-259
leukotrienes, 277
levetiracetam, 82
Levin, Arnold Mervyn, 100
Levine, Susan, 204
levocetirizine, 240
levodopa, 158-159, 319
levofolinic acid, 258-259
levothyroxine. See thyroxine
Lexapro, 121-122
licorice root, 300
libido, 100, 201, 203
lidocaine, 62, 66-68, 182-183
lightheadedness. See dizziness,
vertigo
life extension, 130
liothyronine, 198-200
lipofuscin, 167
lisdexamphetamine, 156
lithium, 140-141
liver derivative complex, 210

Index
liver disorder, 120. See also
hepatitis
liver function, 135, 204
local anesthesia, 304
local anesthetics, 34, 56, 66-67,
176, 251, 254
lorazepam, 39
losartan, 281-282
Lou Gehrig’s disease. See ALS
lovastatin, 286-287
low dose naltrexone, 5, 214-215
L–tryptophan, 136-137
lumiracoxib, 47
Lunesta, 26
lupus. See SLE
Lyme disease. 89, 93, 212, 214,
237, 274-275
lymph nodes, 14, 206
Lyrica, 15, 78
macrolides, 92-93
malignant hyperthermia, 37
mania, 140-141, 178
MAO inhibitors, 127-130
Marinol, 246
Marshall protocol, 90-91, 281
mast cells, 255
meclofenoxate, 167
meclozine, 242
medical emergencies. See
emergency
melatonin, 30-31
meloxicam, 46, 49-50
memantine, 233-235
memory, 13, 78, 134, 162, 166,
177-178, 200, 232, 236
menopause. 33, 78, 166, 200-201
menstruation. See periods
meperidine, 56-57
mercury, 308
metaxalone, 36-37
methamphetamine, 131
methenamine, 254
methocarbamol, 37
methotrexate, 258
methylation, 258-259
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methylcobalamin. See vitamin
B12
methylene blue, 254
methylphenidate, 155
methylprednisolone
metoclopramide, 59
metoprolol, 176-177
metronidazole, 93
metyrapone test, 194
mexiletine, 182-183
mianserin, 133-134
microemulsions, 47
midazolam, 305
midodrine, 156-157
migraine
prevention, 31-32, 34, 60-61,
65-66, 75-77, 80-82, 112,
129, 134, 136, 141, 165,
173, 175-180, 215, 234,
235-237, 242, 244, 249,
255-256, 277, 282, 286
refractory, 55
symptom, 14, 18-19, 244
treatment, 46, 48, 58-59, 6162, 64, 79, 165, 202, 235,
244, 247, 249
with aura, 80, 82
Miller, Claudia S., 19
milk, 301
milnacipran, 124-125
mineralocorticoids
aldosterone, 195
synthetic, 197-198
antagonist, 184
minocycline, 90-91, 281
Mirapex, 159-160
mirtazapine, 133-134
misoprostol, 257
mistletoe, 300
mitochondria, 15, 31, 315
mitral valve prolapse, 18-19, 100,
315
MMR vaccine, 307
moclobemide, 128-129
modafinil, 161-162
monoclonal antibodies, 206
montelukast, 277-278
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mood
improvement, 125, 133, 181,
256
magnesium and, 246
serotonin and, 111
stabilizers, 77, 82-83, 140141
swings, 163, 317
oxytocin and, 203
testosterone and, 201
See also depression; bipolar
disorder
morning stiffness, 16, 48, 117,
120, 209
morphine, 53, 57
Moskowitz, David, 282, 285
motherwort, 300
motion sickness, 166, 239, 242,
280
mountain sickness, 255
moxonidine, 174
mucolytic, 212, 278, 315
multiple chemical sensitivity, 18,
19, 100-101, 213, 247248, 304
multiple sclerosis
fatigue in, 134, 161, 233
CFS/ME and, 12
cognitive problems in, 237
coxsackieviruses and, 250
definition, 315
spasticity in, 33-34, 243
treatment, 91, 182, 209, 214,
234, 243, 246, 248, 257,
275, 277, 286, 290
mu opioid receptor, 54, 56, 58,
235,
muscarinic cholinergic receptors
agonists, 58, 78
antagonists, 116, 137,
252-254
antibodies to, 15
muscle relaxants
analgesics as, 64-65
benzodiazepines as
cannabinoids as, 243
class of drugs, 32-38

guaifenesin as, 282
sodium oxybate as, 32
surgery and, 305
muscles
ache, 33-35, 237, 247, 249
biopsies, 15, 95-96
circulation, 179, 181
cramps, 16, 33-34, 78
exercise and, 13
fatigability, 13
findings in fibromyalgia, 16
pain, 13, 34, 61, 178, 194,
200, 206
spasms, 65, 243, 247, 249
spasticity, 33-34, 37, 60, 243
stiffness, 34, 247
strength, 208
tension, 14, 35, 75
weakness, 33, 100, 194, 201,
215, 236-237, 248
See also myofascial pain
mushrooms, 276, 300
myalgia. See muscle pain
myasthenia gravis, 236-237
mycobacteria, 94, 214
Mycobacterium vaccae, 214
mycophenolate, 216-217
mycoplasma, 17, 89-91, 185
myelin formation
Myers’ cocktail, 67, 249
Myhill, Sarah, 27-28, 247-248, 258
myoclonus, 136, 164
myofascial pain, 18, 33, 66-67,
159, 247, 260, 315
N–acetylcysteine. See
acetylcysteine
nabilone, 246
nabumetone, 50
naloxone, 59
nanobacteria, 90
naphazoline, 279
naproxen, 48
naratriptan, 61
narcolepsy, 32, 114-115, 125, 130,
155-156, 161, 315

Index
narcotic painkillers, 52-59
nasal sprays, 29, 61-62, 65, 203204, 275-276,
nausea, 14, 16, 62, 133, 137, 243,
246, 259, 280, 281, 298
nefazodone, 131-133
nefopam, 63-64
neurally mediated hypotension, 18,
251, 279, 316
See also orthostatic
hypotension
neurokinin1 receptor, 281
neuroleptic drugs, 137-140
neuroleptic malignant
syndrome, 37, 137, 234
neurological symptoms
aphasia, 166
apraxia, 166
cognitive problems. See
cognitive dysfunction
coordination problems. See
coordination
dizziness, 14, 34, 100, 166,
182, 316
in general, 8, 13, 25, 75, 163166
nystagmus, 14
paresthesias, 14, 16, 76, 316
photophobia, 14, 16, 62,
163, 194
seizures. See epilepsy
spasticity, 33-34, 37, 60, 243
tinnitus. See tinnitus
tremor, 14, 163
vertigo, 14, 139, 163, 165,
239, 242, 256, 280
vision disturbances
Neurontin, 77-78
neuropathic pain
burning or electric, 77
sharp and stabbing, 76
anticonvulsants and, 75-82
antidepressants and, 124,
127
cannabinoids and, 243
definition, 316
diabetic neuropathy, 65,
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75, 124, 181, 233
CFS/ME/FM and, 13, 16
muscle relaxants and, 3335, 64
NMDA antagonists and,
95, 233, 235
other drugs and, 158, 173,
182, 213, 247-248, 275,
277-278
local treatments, 65, 67-68,
235
trigeminal neuralgia, 35, 61,
257
neuroprotective, 31, 91. 135, 159,
163, 202, 243, 255, 277,
284, 316
neurosomatic medicine, 19, 235
neurotoxins, 65, 274
neutrophils, 154-155
NF–kappa B, 46, 77, 179, 182,
217, 235, 277, 279,
285, 316
Nexavir, 210
Nexium, 287
nicergoline, 165
Nicolson, Garth, 89
nicotinic cholinergic receptors,
126, 233, 238, 252
nifedipine 179-180
nightmares, 27, 173
night sweats, 14
nilvadipine, 180
nimodipine, 178-179
nitrates, 180-181
nitric oxide, 19, 28, 30, 36, 38,
111, 121, 154, 180, 183-184,
243, 247-248, 275, 277-278.
See also peroxynitrite
nitroimidazole, 93
nitrous oxide, 305
NK cells, 185, 209, 211, 215, 316
NMDA receptor
agonists, 162
antagonists, 34, 56-57, 64, 82,
177, 200, 232-236, 246,
250, 258, 283-284, 288
GABA and, 28
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glycine coagonist site of, 38,
94
NR1/NR2B subunits, 288
See also glutamate
nocturia, 24-25, 78, 112-113,
316
nocturnal awakenings, 29, 78, 82
NO/ONOO theory, 19, 121, 232
nootropics
cinnarizine as, 242
class of drugs, 162-167
definition, 162
desmopressin as, 204
modafinil as, 161
selegiline as, 130
noradrenaline. See norepinephrine
norepinephrine
role, 111, 154
NRIs, 125-127
reuptake inhibitors, 112117, 121, 127-130, 161,
256
sympathomimetic drugs, 154158
other drugs, 132, 165
See also SNRIs
nylidrin, 288-289
nystagmus, 14, 244
nystatin, 101
OCD, 115, 120, 121
oedema. See edema
olanzapine, 137
olive leaf, 300
olmesartan, 90, 91, 281-282
omalizumab, 206-207
omeprazole, 287-288
ondansetron, 259-260
opioids
adjuncting, 155-156, 174,
232, 239, 258, 277
antagonists, 214
atypical opioids, 58
endogenous opioids, 214, 285
partial agonists, 57
painkillers, 52-58

receptors, 54, 56-58, 133,
160, 235
sedation, 155-156, 236
tolerance, 52, 203, 232
opportunistic infections, 89, 100
oral anticoagulants, 300
oral contraceptives, 200-201, 302
organophosphates, 15
organ transplant, 216
orphenadrine, 34-35
orthostatic hypotension
osteoarthritis, 17, 46, 135, 139,
284, 316
overactive bladder, 64, 78, 115,
124, 163, 173-174, 251,
255, 281, 314
oxcarbazepine, 76
oxidative stress, 15
oxpentifylline, 181-182
oxybutynin, 251-252
oxycodone, 54
oxytocin, 34, 157, 203
pain
aches, 28-29, 33-35, 122,
200, 237, 247
abdominal, 14, 61, 101, 112,
194
back, 65, 116
bladder, 258, 314
breakthrough, 52, 54-56, 311
bones, 275
cancer, 55, 64
chronic, 52-57, 63, 65, 75,
79-80, 111, 115-117, 123,
131, 137, 177, 232, 237,
245, 275, 278, 284
CFS/ME, 13-14, 28-29, 34,
46, 52, 54, 58, 137, 178,
183, 206, 210, 237-238,
256, 259, 286, 290
chest, 16, 180, 315
cytokines and, 24, 37, 202
early morning, 195
facial, 16, 319
fibromyalgia, 15-16, 30, 33,

Index
35-36, 47, 54, 58, 64-65,
67, 78-79, 117, 122, 126,
128, 131, 133, 135, 137,
141, 159, 180-181, 183,
202-203, 208, 232, 237,
246, 256, 259, 275, 284
in general, 24, 28, 30, 38, 47,
76-77, 113, 115, 120,
124-126, 131, 137-138,
163, 173, 200, 215, 232,
236-238, 243, 246, 259,
joints, 13, 93, 194, 200
low back, 64-65, 126
lymph nodes, 206
mild to moderate, 53, 57-58
muscles. See muscle, pain
myofascial. See myofascial
pain
neuropathic. See neuropathic
pain
periods. See dysmenorrhea
pump, 55
refractory, 67-68, 94, 156
severe, 49, 52, 54-57, 67-68,
94, 241
surgery, 305
temporomandibular, 18, 65,
319
vulva, 18, 277
See also headaches;
osteoarthritis;
painkillers; rheumatoid
arthritis; RSD; sore
throat; tender points
Pall, Martin, 19, 121, 213, 232,
248
palpitations, 14, 315
panic attacks, 26, 29
panic disorder, 77, 179
paracetamol. See acetaminophen
paramyxoviruses, 99
parasites, 93, 207
parathyroid hormone, 275
paresthesias, 14, 16, 76, 316
Parkinson’s disease, 25, 81, 130,
154, 158-160, 233, 317
paroxetine, 118, 121
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partial seizures, 75
parvovirus B19, 96, 208
passionflower, 300
patents
CFS/ME, 126, 135, 201, 214,
276
fibromyalgia, 93, 126, 201,
237
IBS and dyspepsia, 135
overactive bladder, 64
patent medicine, 243
pau d’arco, 300
pegademase, 285
Pellegrino, Mark, 53
pentazocine, 58-59
pentosan polysulfate, 255
pentothal, 305
pentoxifylline, 181-182
performance anxiety, 175
performance speed, 162, 167
peptides, 211, 214
periods
pain. See dysmenorrhea
irregularity of, 200
See also: PMS
peroxynitrite, 19, 30, 195, 215
See also nitric oxide
pertussis vaccine, 309
Peterson, Dan, 98
pethidine, 56-57
PET imaging, 154
pH, 255, 299
phenazopyridine, 254-255
phenelzine, 129-130
phentermine, 158
phenyl salicylate, 254
phenytoin, 83
phobias, 94
phosphate deposits, 282-283
phosphatidyl serine, 258
phosphodiesterase inhibitors, 165166, 181-181, 253, 276277
phospholipids, antibodies to, 15,
17
photophobia, 14, 16, 62, 163,
194
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physiotherapy, 120
pindolol, 177
pioglitazone, 275
piperine, 300
piracetam, 163-164
pirlindole, 128
piroxicam, 47, 49
pizotifen, 60
plantar fascitis, 17
plasmin/plasminogen, 289
platelet aggregation, 47, 163, 165,
277, 282, 286
pleasure, 154
Pneumovax, 307
Podell, Richard, 28, 33, 159,
198, 233, 290
polio
vaccine, 307-309
viruses, 95-96
Polo, Olli, 175, 205, 287
polyI:polyC12U, 215-216
polysaccharide
polysymptomatic patients, 101
pomegranate juice, 301
post–exertional malaise, 13, 122
post–Lyme syndrome. See
Lyme disease
post–polio syndrome, 154, 161
post–traumatic fibromyalgia, 16
post–traumatic stress disorder. See
PTSD
POTS, 237
PPARgamma, 48-49, 275
pramipexole, 159-160
prazosin, 174-175
precursors
definition, 317
to dopamine, 158-159
to serotonin, 136-137
to sex hormones, 202
prednisone/prednisolone, 196-197
pre-emptive analgesia, 305
pregabalin, 15, 78-79, 140
pregnancy, 241-242, 302
Premarin, 201
premature birth, 288
pressor. See vasopressor

primary fibromyalgia, 16
Prilosec, 287-288
ProAmatine, 156-157
probenecid, 284
procaine, 66-67
Procrit, 289-290
prognosis, 20
prolactin, 154
prolapsed disc, 205
propofol, 305
propoxyphene, 57
propranolol, 176-177
prostaglandin analogue, 257
prostate
chronic prostatitis, 18
hypertrophy, 173-175
proton pump inhibitors, 287-288
protriptyline, 114
Provigil, 161-162
Prozac, 119-120
psoriasis, 19, 216
psoriatic arthritis, 275
psychiatric drugs. See
antidepressants;
antipsychotic drugs
psychosis
antipsychotic drugs, 137140
schizophrenia, 91
psychosocial construct, 12, 15
PTSD
relationship, 19
anticonvulsants and, 7677, 79-83
antidepressants and, 120121, 130, 134
definition, 317
other drugs and, 137-138,
173-174
pulse treatment
antibiotics, 89, 93
IVIG, 208
corticosteroids, 290
melatonin, 30
pyridostigmine, 236-237
pyritinol, 167
P450. See CYP450

Index

Q fever, 89, 91. See also Coxiella
burnetii
quality of life, 24, 30, 52, 138,
203-204, 250
quercetin, 309
Questran, 274-275
quetiapine, 140
quinolones. See fluoroquinolones
Q10, 300
rabeprazole, 287-288
racetams, 82, 163-164
raloxifene, 280
ramelteon, 31-32
ranitidine, 257-258
rasagiline, 131
rashes, 14, 197. See also urticaria
Raynaud’s phenomenon, 18, 163,
165, 174, 179, 247, 288, 317
rebound headache, 46, 59
reboxetine, 125-126
red blood cell. See erythrocyte
Reeves, William, 12
reflex sympathetic dystrophy. See
RSD
refractory
anxiety, 129
definition, 318
CFS/ME/FM, 59, 94, 128,
137-138, 204
depression, 57, 115, 123, 128,
197, 199, 235
hepatitis C, 217
infections, 289
interstitial cystitis, 156
migraine, 55, 235
pain, 67-68, 94, 156
panic disorder, 179
trigeminal neuralgis, 257
regional anesthesia, 304
relapse, 13, 303, 304-305, 307
Remeron, 133
remission
celiac disease, 277
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CFS/ME, 80, 197-198, 210,
305
depression, 280
interstitial cystitis, 155
fibromyalgia, 305
migraine, 82
REM sleep, 80, 116, 173
respiratory infections, 249, 278
restless legs syndrome
anticonvulsants and, 76, 78,
82
benzodiazepines and, 28-29
definition, 318
dopaminergic drugs and, 127,
158, 160, 233
folinic acid and, 258
muscle relaxants and, 33-34
other drugs and, 25, 165, 173
opioids and, 52
symptom, 15-16, 18, 25
rheumatoid arthritis, 12, 17, 91,
116-117, 156, 160, 167,
182, 206-207, 318
rhinitis
chronic, 14, 18
allergic, 249, 277
definition, 318
ribavirin, 99-100
rickettsiae, 89
rifampicin, 302
rifaximin, 93-94
riluzole, 234
risperidone, 138-139
Ritalin, 155
RNase L, 236
rofecoxib, 47
ropinirole, 160
Rosenbaum, Michael E., 25
rosiglitazone, 275
rotigotine, 160
RSD, 278
ryanodine receptor, 37
salicylates, 47, 254, 283
saline, 250-251
SAM–e, 135-136
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Sarapin, 66
sarcoidosis, 90, 282
sartans, 281-282
Sativex, 246
Schizophyllum commune, 276
schizophrenia, 91, 138-140
sciatica, 18
SCID, 285
scopolamine, 280-281
scurvy, 249
seasickness, 280
Seastrunk, Jay W., 77
seborrheic dermatitis, 17, 197
secondary fibromyalgia, 16
selective estrogen receptor
modulator, 280
selegiline, 130-131
senile dementia, 164
sensitivity
chemicals. See multiple
chemical sensitivity
food, 14, 257
light. See photophobia
medications, 19
noise. See hyperacuity
temperatures, 14
Seroquel, 140
serotonin
antagonists, 60
antibodies to, 15, 17
deficiency, 16
immune system and, 111
precursors, 137-138
receptors. See 5–HT

receptors
reuptake inhibitors, 111-125,
233, 241, 256
reuptake enhancer, 135
serotonergic drugs, 35, 56,
58, 61-64, 81, 127-135,
164, 177, 214, 237
serotonin syndrome, 37
sertraline, 118, 120-121
setrons, 259
severe CFS/ME, 12, 25, 179, 200,
208, 216, 250, 280, 309
sexual arousal, 203

sexual dysfunction
caused by illness, 14, 127
caused by SSRIs, 127, 134,
159
Sharp, Larry, 211
Shepherd, Charles, 120-121
shingles, 96
Shoemaker, Ritchie C., 274-275
short stature, 16, 203
Siberian ginseng
sibutramine, 256
sigma receptors, 58, 80, 233,
235
sildenafil, 276
silicone breast implant
syndrome, 18
Simpson, Leslie O., 182, 248
simvastatin, 286-287
sinusitis, 18, 102, 249, 282
sizofiran, 276
S–ketamine, 235
Sjögren’s syndrome, 17, 213
skin
fibromyalgia and
penetration of NSAIDs
rashes
Skinner, Gordon R., 199
SLE, 17, 160, 202, 212, 214, 217,
234, 290
sleep aids
anticonvulsants as, 75, 77-82
benzodiazepines as, 26-29
Z drugs, 24-26
sleep apnea, 18, 24, 206, 244, 260,
318
small intestinal bacterial
overgrowth, 93-94
smallpox vaccine, 307
smart drug. See nootropic
smoking
cannabis, 245
cessation, 126-127, 173
drug interactions, 301
SNRI drugs
antidepressants, 122-125
nefopam, 63-64
opioids as, 56, 58

Index
SNRI drugs (continued)
sibutramine, 256
sodium channel blockers, 57, 6364, 75, 76, 80, 81, 112,
165, 234-235, 239
sodium oxybate, 32
soft tissue rheumatism, 164
solifenacin, 253
somatropin. See growth
hormone
sore throat, 14, 100, 181, 199
spasticity, 33-34, 37, 60, 243
SPECT scans, 182
spironolactone, 184
sprains, 36
stage 4 sleep, 47, 258
St. Amand, Paul, 282-284
staphylococci, 90, 213
staphylococcus toxoid, 213
Starlanyl, Devin, 102, 134, 258
Stein, Eleanor, 118, 123
steroids
corticosteroids, 67, 194-198,
290, 305
sex steroids, 200-202
stimulants
alprazolam as, 28
corticosteroids as, 195
dopaminergic drugs, 130-131,
160-161
nootropics as, 166
pethidine as, 56
psychiatric drugs as as, 114,
125-127, 130-131, 133,
139
sympathomimetics, 154-158,
161-162, 279
tamsulosin as, 175
St. John’s wort, 300
stomach
acidity, 113, 257, 287, 299
pain, 14, 101, 194
problems, 100
protection. See
gastroprotectve drugs
spasms, 251
ulcer, 46-47, 50, 93, 257-258,
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287
upset, 113, 257, 313
virus, 96
See also IBS; dyspepsia;
gastric motility
strains
(injuries), 36
(medical cannabis), 245
Strattera, 126
streptokinase, 289
stroke, 47, 124, 162-164, 166, 178,
277
subgroups of fibromyalgia
substance P, 33, 61, 173, 247, 259,
280-281
sudden onset, of CFS/ME, 98, 216
sulbutiamine, 166
sulpiride, 139
sumatriptan, 61-62
supplements, 30-31, 137, 163164, 166-167, 211, 213,
234, 246-251
surveys, 25, 27-28, 100-101, 247
SV–40, 308
sympathomimetic
definition, 154
drugs, 154-158, 177, 279
hyperactivity, 16, 176
See also SNRIs,
noradrenaline reuptake
inhibitors
synergy, 83, 117, 163, 174, 302
tachycardia, 14, 319
See also POTS
tacrine, 238-239
tadalafil, 276
Tagamet, 257-258
tamsulosin, 175
tardive dyskinesia, 137
taurine, 247, 288
Teitelbaum, Jacob
pain treatments, 67, 76, 7982, 115, 138, 141, 237238
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Teitelbaum, Jacob (continued)
other treatments, 101-102,
138, 141, 159, 247, 249
telmisartan, 281-282
temazepam, 28
temperature
body temperature, 78, 134
sensitivity, 14
temporomandibular pain, 18, 65,
319
tender points
as a symptom, 14, 16
etiology, 16, 195
injections, 66-67
treatment, 30, 33, 35, 135,
177-178, 204
testosterone
antagonism, 184
treatment, 200-202
tetanus vaccine, 213, 307
tetracyclic antidepressants, 133134
tetracyclines, 90-91
tetrahydrocannabinol, 244-246
tetrahydrofolate, 258
Th1/Th2 balance, 185, 193-194
thalidomide, 217
THC, 243-246
theophylline, 278-279
theories
CFS/ME, 8-9, 14-15, 18-19,
90, 96, 100, 154, 177 185,
209, 239, 274, 308
fibromyalgia, 8-9, 16-19, 90,
154, 156, 199, 232, 244,
282
GWS, 185, 313
IBS, 93, 244
interstitial cystitis, 93, 102,
156
migraine, 244
restless legs, 93
thiamine, 166, 247
thiazolidinediones, 275
thiocolchicoside, 65
thiomersal, 308
thymalfasin, 211-212

thyroid, 16-18, 198-200, 275
tiagabine, 79-80
tianeptine, 134-135
tics, 243
Tietze’s syndrome. See
costochondritis
TILT, 19
tinnitus, 14, 19, 28, 31, 79, 83,
139, 163-167, 179, 182,
242, 257
tiredness, 26, 33, 118, 127, 247248
tizanidine, 33-34
TMD. See temporomandibular
pain
TNF alpha
antibodies to, 205-206
definition, 319
drugs that reduce, 38, 127,
155, 182, 277, 280
tolterodine, 252
topiramate, 81
Tourette’s syndrome, 243
toxins
GWS and, 313
mercury, 308
neurotoxins, 274
bacterial toxins, 65-66, 213,
274, 307
ciguatera, 15, 274
organophosphates, 15
removing, 212-213, 274
toxicant–induced loss of
tolerance, 19
toxoids, 213, 307
Toxoplasma gondii, 89
tramadol, 53, 58
transdermal
definition, 319
gels/creams, 210, 234
patches 130, 155, 160, 289
testosterone, 201
tranylcypromine, 130
trazodone, 26, 28, 131-132
treatment–resistant. See refractory
triamcilone, 66
triazolam, 29

Index
tricyclic antidepressants, 112-118
trigeminal nerve, 279
trigeminal neuralgia, 34, 61, 257
trigger points, 14, 66-67, 315
triglycerides, 180
trimethoprim, 89
trimethylglycine, 258
trimipramine, 116
triptans, 61
tropisetron, 259-260
trospium, 252-253
tryptophan, 136-137
tumor necrosis factor. See
TNF alpha
turmeric, 300
Tylenol, 63
typhoid vaccine, 307
ulcer
aphthous (mouth), 182
peptic (stomach), 46-47,
50, 93, 257-258, 287
ulcerative colitis, 205
Ultram, 58
ultrasound therapy, 120
uric acid, 184, 283-284, 313
urinary frequency, 16, 100,
175-176, 204, 239,
251-255, 314
See also overactive
bladder
urinary tract
incontinence, 124
infections, 50, 254
pain, 14
symptoms, 175
urine retention, 53, 64, 241
urogenital symptoms, 101
urokinase, 289
urticaria, 14, 156, 239, 249, 278
vaccinations
adjuncts to, 211
risks and benefits, 307-309
valaciclovir, 97
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valdecoxib, 47
valerian, 300
valganciclovir, 97-98
Valium, 27
valproate, 76-77
valsartan, 281-282
varicella zoster
treatment, 96, 98
vaccination, 307
vaporizer, 245
vascular problems. See intermittent
claudication; Raynaud’s
phenomenon; headache,
vascular
vasoconstrictors
definition, 319
migraine and, 59, 61
orthostatic hypotension and,
157
secretions and, 279
vasodilators
alpha-adrenergic, 173-175
beta agonists, 288-289
calcium channel blockers,
177-180
definition, 319
others, 165, 180-181, 183,
256, 277, 285-286
surgery and, 305
vasopressin, 115, 203-205
vasopressors, 157-158
vasospasm, 178
vasovagal syncope, 121
vegetables, 283, 301
venlafaxine, 118, 123
verapamil, 178
vertigo, 14, 139, 163, 165, 239,
242, 256, 280
Viagra, 276
Vicodin, 54
vigabatrin, 79
vigilance, 111, 154
vinpocetine, 165-166
visual disturbances, 14, 181
vitamin B complex, 136, 249
vitamin B1, 166, 247
vitamin B6, 82, 95, 136, 167, 243,
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300, 314
vitamin B12, 136, 247-248, 259,
314
vitamin C, 249-250
vitamin D
fibromyalgia and, 16
Marshall Protocol and, 90,
91, 281
vitamin E, 300
vitamin K, 300
Vliet, Elizabeth Lee, 200-201
vulvar vestibulitis, 18, 277
vulvodynia, 18
water retention, 156, 183, 196-197,
205
weight, gaining
anticonvulsants, 76-79
hormones, 196, 201-202, 280
other drugs, 60, 182, 246,
252, 275,
psychiatric drugs, 113-114,
118-119, 122, 124, 129,
133, 137-140,
as a symptom, 20,
weight, losing, 20, 81-82, 124,
126-127, 130, 156, 158159, 182, 256, 258
Wellbutrin, 126-127
Wheldon, Charles, 92-93
White, Hillary D., 201
WHO, the, 12
word recall, 162, 164
work, returning to, 98-99, 203,
208, 213, 250
Wright, Andrew J., 30, 101, 178179, 198, 205
Xanax, 27-28
Xyrem, 32-33
yeast. See candida
Yunus, Muhammad B., 18
yuppie flu, 12

Zadaxin, 211-212
zaleplon, 24-26
Zanaflex, 33-34
Z drugs, 24-26
ziprasidone, 139-140
Zithromax, 92
Zoloft, 120-121
zolpidem, 24-25
zonisamide, 81-82
zopiclone, 26
5–fluorouracil, 258
5–HT. See serotonin
5–HT receptors
5–HT1, 60
5–HT1A, 134, 139, 177
5–HT1B/1D, 60-61,
5–HT2, 35, 116-117, 131,
133, 137, 138, 140
5–HT2A, 60
5–HT2C, 60, 119
5–HT3, 80, 133, 136, 177,
234, 259
5–HTP, 136-137
5–LOX, 277, 284

