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Fibromyalgia Syndrome
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DIAGNOSTIC SUMMARY

e Common: 2% to 13% of population; approximately
80% to 90% women

e Chronic widespread pain involving axial pain; and
pain on the left, right, upper, and lower parts of body!

e Abnormal tenderness at 11 or more of 18 specific
anatomic tender point (TnP) sites (Figure 168-1)!

DIAGNOSIS

The 13 most common symptoms associated with the
pain and tenderness of fibromyalgia syndrome (FMS)
are listed in Box 168-1.%4

Differential Diagnosis

The purpose of the 1990 American College of
Rheumatology (ACR) criteria for FMS is to distinguish
patients with a putative primary disorder designated
FMS from patients with similar symptoms due to
other distinguishable medical disorders. The two major
criteria for FMS are chronic (longer than 3 months)
widespread pain and tenderness.! The criteria were
established mainly for use in research that would even-
tually identify the underlying pathologic mechanism
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of the symptoms, but they have come to serve as diag-
nostic criteria in clinical practice.

Some theorists have argued that widespread pain and
tenderness at predictable anatomic sites are features of
many medical disorders.> Their argument is true only
of hypothyroidism and cellular resistance to thyroid
hormone, especially when the associated symptoms of
FMS are also taken into account. When patients with
hypothyroidism or cellular resistance to thyroid hormone
meet the ACR criteria for FMS and are effectively treated
with thyroid hormone therapy, they no longer meet the
FMS criteria.®!® This finding indicates that these patients’
FMS symptoms and signs are a distinct clinical pheno-
type of inadequate thyroid hormone tissue regulation.®
It also justifies a trial of thyroid hormone therapy to dis-
tinguish whether a patient’s FMS symptoms and signs
are features of hypothyroidism or cellular resistance to
thyroid hormone.

The theorists” argument does not apply to other med-
ical disorders, however, and is refuted by two lines of
evidence.l” First, studies have not established that
chronic widespread pain and multiple TnPs are features
of other medical disorders. Second, many patients
with rheumatoid arthritis, osteoarthritis, Lyme disease,
systemic lupus erythematosus, Chiari malformation,
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Figure 168-1 Location of 18 anatomic tender point sites.

ElO@: Al Most Common Associated Symptoms
in Fibromyalgia Syndrome
* Fatigue
o Stiffness
¢ Headache

* Sleep disturbance

* |rritable bowel

* Depression

* Cognitive dysfunction
* Anxiety

* Coldness

* Paresthesias

* Sicca symptoms

* Exercise intolerance
* Dysmenorrhea

and spinal stenosis also meet the ACR criteria for FMS,
but when these other disorders are effectively treated,
the patients still meet the criteria for FMS.18-20

The argument is false, then, that chronic widespread
pain and tenderness are features of many medical dis-
orders. Nonetheless, the argument highlights the need
to differentiate FMS from other disorders with similar
symptoms that may lead the clinician to misdiagnose
FMS. The main disorders the clinician should distin-
guish from FMS are arthritis, myopathy, polymyalgia
rheumatica, diabetic polyneuropathy, ankylosing
spondylitis, discopathy, cardiac or pleural pain,? multi-
ple muscle myofascial pain syndromes,” and lupus
erythematosus. A given patient may, of course, concur-
rently meet the criteria for FMS and one or more other
disorders with overlapping symptoms. FMS can usually

be distinguished from medical disorders other than
hypothyroidism and cellular resistance to thyroid
hormone by careful pathognomy. However, diagnostic
scrutiny will show that the symptoms and signs of most
FMS patients are indistinguishable from those of the
subclass of hypothyroid and thyroid hormone-resistant
patients for whom pain is a predominant symptom.

GENERAL CONSIDERATIONS

Serotonin Deficiency Hypothesis
of Fibromyalgia Syndrome

The serotonin deficiency hypothesis is the oldest pro-
posed mechanism of FMS.22> This hypothesis proposes
that a central nervous system (CNS) serotonin deficiency
reduces the efficiency of the brainstem—spinal cord
descending antinociceptive system. The reduced efficiency
purportedly results in heightened pain perception in
response to normal afferent input.?® Several research
findings, however, confute the serotonin deficiency
hypothesis. First, the cerebrospinal fluid (CSF) level
of the metabolite of serotonin, 5-hydroxyindoleacetic
acid, was normal in tested FMS patients.”” Second, the
only site of low serotonin found in FMS patients was
platelets.?¢? Third, drugs that increase synaptic sero-
tonin levels produced only mild, short-term improve-
ment on a few measures of FMS status.” Long term, the
drugs were no more effective than placebos.?*34 In other
studies, the drugs actually caused patients” FMS status
to deteriorate.®® And fourth, low cerebral blood flow in
FMS patients®*?” contradicts a serotonin deficiency.
Serotonin is a potent vasoconstrictor; a low CNS level
would produce cerebral vasodilation and increase
blood flow.1®

Hypometabolism Hypothesis
of Fibromyalgia Syndrome
The hypometabolism hypothesis posits that FMS is
chronic hyperalgesia and other symptoms and signs of
hypometabolism due to hypothyroidism, partial cellular
resistance to thyroid hormone, or other metabolism-
impeding factors. Among the other factors are perni-
cious diet, nutritional deficiencies, low physical fitness,
and metabolism-impeding drugs. The term “hypome-
tabolism” refers to the global impact on the patient of
the underlying factors, most of which are catabolic and
inhibitory, although some are anabolic or excitatory.!®
Considerable evidence indicates that inadequate thy-
roid hormone regulation (ITHR) due to hypothyroidism
or cellular resistance to thyroid hormone is the underly-
ing mechanism of the two main features of FMS: chronic
widespread pain and abnormal tenderness. ITHR of
metabolic processes in cells of the brainstem—spinal
cord descending antinociceptive system can result in
chronically enhanced pain perception. Impairment of
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the antinociceptive system in FMS patients results in
the following;:

* Spontaneous or ongoing pain

* Tenderness (lowering of the pain threshold to mechan-
ical stimuli)

¢ Hyperalgesia (increased responsiveness to noxious
stimuli)3°

ITHR can impair the antinociceptive system by two
mechanisms. First, ITHR can severely increase produc-
tion of substance P, which is extremely high in the CSF
of tested FMS patients.* Substance P is released from
the terminals of nociceptive neurons*' and assists the
summation of slow nociceptive signals.* The facilitation
amplifies the transmission of nociceptive signals in the
spinal cord.** Thyroid hormone normally inhibits the
synthesis and secretion of substance P in many CNS
cells. It does so by repressing transcription of the
preprotachykinin-A gene. Preprotachykinin-A is the
precursor of substance P and its cognate substance P
receptor.*45 Lowering thyroid hormone levels by thy-
roidectomy increased the substance P level in astrocytes*;
anterior pituitary*“¥;, many brain nuclei®; and, most
relevant to pain, the dorsal horns of the lumbar spinal
cord. The increase in dorsal horn substance P was highly
elevated (100%)>°! as in FMS patients.*’ Thyroid hor-
mone treatment lowered the substance P level in the
anterior pituitary,*” brain nuclei,> and the dorsal horns.>!
Excess thyroid hormone reduced substance P to subnor-
mal levels.*

The second mechanism by which ITHR can reduce
the effectiveness of the antinociceptive system is by
reducing the synthesis and secretion of norepinephrine
(NE) in brainstem locus ceruleus cells. Adequate NE
is essential to normal function of the descending
antinociceptive system.5

The antinociception pathways that descend from the
brainstem to the dorsal horns contain two types of
neurons: those that secrete serotonin and others that
secrete NE.20°355% Serotonin secretion by the neurons is
tonically augmented by NE secretion. Normal serotonin
secretion is therefore dependent on NE secretion.>* The
serotonin stimulates interneurons to secrete opiates.>35
The opiates inhibit transmission partly by blocking release
of neurotransmitter substances such as glutamate and
substance P from the afferent neurons.® The opiates also
block calcium influx and potassium efflux from the
afferent terminals,” mainly those of type C and A delta
fibers.®® The decreased potassium efflux hyperpolarizes
terminals, inhibiting transmission of nociceptive signals
to spinothalamic neurons that otherwise would transmit
the signals to the brain.®! Low NE secretion by descend-
ing neurons, however, may reduce the secretion of
serotonin selectively at dorsal horn interneurons and
secondarily reduce opiate secretion. As a result, the

transmission of nociceptive signals in the CNS will
increase, heightening pain perception.

That decreased NE production is involved in the
heightened pain perception of FMS patients is indicated
by low metabolites of both dopamine and NE in patients’
CSE? That inadequate T; regulation of locus ceruleus
neurons accounts for the low NE production is sug-
gested by the crucial role T; plays in the synthesis of
both dopamine and NE. The locus ceruleus is the brain
site with the heaviest concentration of T;.52¢* Thyroid
hormone regulates the activity levels of two rate-limiting
enzymes in dopamine and NE synthesis.®® One enzyme,
tyrosine hydroxylase, catalyzes conversion of tyrosine
to DOPA, which in turn is converted to dopamine.®
Tyrosine hydroxylase activity in locus ceruleus nora-
drenergic neurons is low in hypothyroidism.*” Low
activity of the enzyme and reduced conversion of DOPA
to dopamine may be responsible for low dopamine
levels in the striatum, hypothalamus, and superior
cervical ganglia in hypothyroidism.®> Thyroid hormone
therapy increases activity of tyrosine hydroxylase.” The
second enzyme, dopamine-beta-hydroxylase, catalyzes
conversion of dopamine to NE. Low activity of the
enzyme in hypothyroidism can reduce NE levels.®
Unfortunately, NE levels in the antinociceptive system and
other tissues in thyroid disorders have not been studied
extensively® enough to support this putative mechanism.

Hence by raising substance P levels and possibly low-
ering NE levels in the spinal cord, ITHR can plausibly
heighten FMS patients’ pain perception. Patients” pain,
however, is probably compounded by other factors.
First, most FMS patients are physically inactive because
of their pain,®” though low motor drive from low
dopamine levels? probably contributes to their inactivity.
Their low physical activity level may further contribute
to the inefficiency of the antinociceptive system.”!73

ITHR can also plausibly account for the other symp-
toms and objectively verified abnormalities of FMS:
muscle and joint pain, paresthesias, cognitive dysfunction,
depression, cold intolerance, exercise intolerance, weak-
ness and fatigue, dry skin and mucous membranes, consti-
pation, dysmenorrhea and menorrhagia,”*”> increased
platelet alpha 2-adrenergic receptor density,”*”” reduced
brain blood flow;”® reduced peripheral blood flow,” sleep
disturbance,® deficient slow-wave sleep,® hypotension,®
blunted sympathetic response to stress® stiffness and
swelling,® irritable bowel syndrome,® excessive urina-
tion,® high serum hyaluronic acid % low procollagen IIL,%
high ground substance proteoglycans,® low pyridinoline®
and hydroxyproline,® glycolysis abnormalities,”* low con-
centrations of high-energy phosphates in erythrocytes
and muscle cells® and low growth hormone and
somatomedin C levels.” The cellular and genomic actions
of thyroid hormone can explain the hormone’s relation-
ship to all of these factors.!¢ Especially important is thyroid
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hormone’s effect on the adrenergic system. If the hypome-
tabolism hypothesis is verified in the future, then the
definition of fibromyalgia will include an explanation of
FMS as a condition of alpha-adrenergic dominance.

Experimental Support for the
Hypometabolism Hypothesis
of Fibromyalgia Syndrome

The hypothesis that ITHR is an underlying mechanism
of FMS has considerable experimental support. Many
researchers have noted the virtually identical features
of FMS, hypothyroidism, and the peripheral form of
cellular resistance to thyroid hormone.!65-110

Several research groups have used thyroid function
testing to determine the incidence of thyroid disease
among FMS patients. Each group has reported an
incidence higher than in the general population.”1%
A thorough analysis of all the available evidence
indicates that approximately 90% of FMS patients have
some form of thyroid disease, either primary or central
hypothyroidism, or cellular resistance to thyroid
hormone. 112

The only clinical trials in which patients have been
fully relieved of FMS have involved the oral use of thy-
roid hormone. It should be noted, however, that in each
study, patients also used other metabolism-regulating
therapies (see later discussion on metabolism-regulating
therapies other than thyroid hormone). Euthyroid and
hypothyroid FMS patients fully recovered in five open
but highly systematic trials®!%; three double-blind,
placebo-controlled crossover trials''*%; and in a random-
ized, double-blind, placebo-controlled trial.'* In another
randomized, double-blind trial, FMS patients had lim-
ited improvement with the use of transdermal T;.!!3
A 1-to-5-year follow-up study compared the status of
control FMS patients with FMS patients who had either
hypothyroidism or cellular resistance to thyroid hor-
mone and underwent metabolic therapy including the
use of thyroid hormone. Although control patients” FMS
status deteriorated, treated patients recovered and main-
tained the recovery throughout the follow-up period.
Results of this study are the first to demonstrate long-
term effectiveness of an FMS treatment.!

Metabolism-Regulating Therapies Other
Than Thyroid Hormone

Thyroid hormone therapy is necessary for most FMS
patients to recover, but it is not sufficient. For example, in
a study of 77 euthyroid FMS patients, those who declined
to adopt a wholesome diet, take nutritional supplements,
and exercise to tolerance were within the 25% who failed
to benefit from the therapy. This result is consistent with
years of clinical experience showing the necessity for
patients to use other metabolism-regulating therapies
in addition to thyroid hormone. A common experience,

for example, is a recovered patient stopping her use of
B complex vitamins, only to suffer a partial recurrence
of FMS symptoms. The symptoms are again relieved by
her resuming her use of the vitamins.

The most common other metabolism-regulating ther-
apies that patients must use are a wholesome diet, nutri-
tional supplementation, and exercise to tolerance. These
therapies are necessary in order for most patients to fully
recover. But except for the rare patient, they are not suf-
ficient and must be used with thyroid hormone therapy.
This is shown by studies of the effectiveness of these
therapies as FMS treatments. The studies indicate that
these therapies provide some improvement, but patients
do not recover (they continue to meet the criteria for
FMS) with the use of these therapies alone.

In addition to the metabolic therapies, one other
therapy is usually necessary to completely eliminate
most FMS patients’ pain. This is physical treatment.

Wholesome Diet

Various diets and dietary supplements have been tested
as FMS treatments. Mild-to-moderate improvements in
FMS status have been reported for vegetarian diets!!4!15;
elimination of the excitotoxins MSG and aspartame!¢;
Chlorella pyrenoidosa (unicellular freshwater green
alga rich in proteins, vitamins, and minerals)"”!!8; an
uncooked vegan diet consisting of berries, fruits, vegeta-
bles and roots, nuts, and germinated seeds and
sprouts!’; and a strict, low-salt, uncooked vegan diet
rich in lactobacteria.'?

Nutritional Therapies

Long clinical experience shows that a wide array of
nutritional supplements is necessary if FMS patients are
to significantly improve or recover. As the sole treatment,
however, supplements provide only mild improvement
except for the rare patient.

Studies indicate that vitamins B;, By, Bj,231211%°
C13013 E  and beta-carotene!® have antinociceptive
properties. Other reports indicate that various nutri-
tional supplements improve FMS status: the Myers’
cocktail (intravenous formula of B vitamins, vitamin C,
calcium, and magnesium) 1%; 5-hydroxytryptophan!®.135;
S-adenosylmethionine!®14%; magnesium and malic
acid*¥%; combined aloe vera extracts, plant saccharides,
freeze-dried fruits and vegetables, Dioscorea, and a
vitamin/mineral complex!¥’; collagen hydrolysat!4%; and
a blend of ascorbigen and broccoli powder.#”

Exercise to Tolerance

The results of studies of exercise in the treatment
of FMS have been mixed: Some have shown no
improvement in FMS status®®9148149-151 or minimal
improvement.!>1% Cardiovascular exercise has provided
the most improvement,®157 especially low-intensity
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endurance training.’”!® Endurance exercise is impor-
tant to reducing the physical limitations associated
with FMS.1> The importance of physical fitness and the
high metabolic efficiency it provides!'®*®! was shown
by deficient slow wave sleep inducing FMS-like symp-
toms in sedentary and not aerobically fit students.?
This finding suggests that low metabolic efficiency
due to ITHR renders some individuals susceptible
to FMS.16

Vigorous exercise tends to exacerbate patients’
FMS symptoms.®”’? As a result, some patients avoid
exercise altogether and consequently have poor physi-
cal fitness.!>12164 The most plausible explanation for
the exacerbations on vigorous exercise is the high den-
sity of alpha 2-adrenergic receptors on FMS patients’
platelets.!®> Platelet density of alpha 2-adrenergic
receptors is a reliable indicator of the receptor density in
the CNS.1% Binding of catecholamines to a high density
of the receptors on cells inhibits energy metabolism.
The inhibition of energy metabolism during vigorous
exercise, mediated by the high density of the receptors,
appears to severely worsen symptoms. During the early
phase of treatment, then, exercise should be mild
enough to avoid or minimize catecholamine secretion.'®
With effective thyroid hormone therapy, the density of
alpha 2-adrenergic receptors decreases and the density
of beta-adrenergic receptors increases, enabling cells to
respond appropriately to high levels of catecholamines.
The shift away from alpha 2-adrenergic receptor domi-
nance probably explains in part the FMS patients” ability
to engage in vigorous physical activity after undergoing
thyroid hormone therapy.6”#11-13.15

Physical Treatment

Extensive clinical experience and clinical trials”#!* show
that despite the use of integrated metabolic therapies,
physical treatment is usually necessary to completely elim-
inate most FMS patients’ pain.!®’170 Several studies have
shown that spinal manipulation, soft tissue manipulation,
and trigger point therapy provide palliative improvement
in some FMS symptoms, especially pain.'”71174

The most common lesions that exacerbate FMS
symptoms are myofascial trigger points and spinal joint
fixations.!61%8175 Any nociception-generating neuro-
musculoskeletal lesion, however, can exacerbate FMS
patients” pain due to their impaired antinociceptive
system. Neuromusculoskeletal lesions can also disturb
sleep.7¢178 This can, in turn, increase FMS symptoms,
especially in hypometabolic individuals.?

Summary

It appears, then, that for most FMS patients to improve
or recover, integrated metabolic therapies that include
the use of thyroid hormone are necessary and sufficient,
whereas no single metabolic therapy is sufficient in

itself. In addition, physical treatment is usually neces-
sary to completely eliminate most FMS patients” pain.

THERAPEUTIC CONSIDERATIONS

Laboratory Testing for Thyroid Status
Thyroid Function Tests

Before beginning an FMS patient’s treatment, his or her
thyroid status should be determined with thyroid func-
tion tests. Primary hypothyroidism (thyroid hormone
deficiency due to subnormal function of the thyroid
gland) in most patients can be determined with either
one of two standard thyroid batteries:

e Ty, Ts-uptake, free T, index, and thyroid-stimulating
hormone (TSH)
e Free T;, free T,, and TSH

In untreated primary hypothyroidism, the TSH is
elevated. The recently revised upper limit of the serum
TSH reference range is 2.5 pU/ml.'”

Thyrotrophin Releasing Hormone
Stimulation Test

Two conditions can be distinguished through the use of
a thyrotrophin releasing hormone (TRH) stimulation test:

e Euthyroidism (normal function of the hypothalamic-
pituitary-thyroid gland axis)

¢ Central hypothyroidism (thyroid hormone deficiency
due to pituitary or hypothalamic dysfunction)!¢18

In this test, a blood sample is taken to measure the
basal TSH level. Next, TRH is injected. Thirty minutes
later, another blood sample is taken to measure the TSH
level again. The clinician subtracts the baseline TSH level
from the 30-minute level to derive the TSH response to
the injected TRH. A result between 8.5 and 20 pU/ml is
consistent with normal hypothalamic-pituitary-thyroid
function. A result below 8.5 pU/ml is consistent with
pituitary hypothyroidism; a result above 20 uU/ml is
consistent with central hypothyroidism. (An exagger-
ated TSH response to TRH does not distinguish between
pituitary and hypothalamic hypothyroidism.) The diag-
nosis is tentative unless there is evidence of other pitu-
itary or hypothalamic hormone abnormalities (from
assays), pituitary or hypothalamic structural abnormali-
ties (from imaging), or mutations of the TRH or TSH
gene (from nucleotide sequencing).

Thyroid Antibodies

The most common cause of primary hypothyroidism is
autoimmune thyroiditis. The presence of this disorder
can be determined by the patient’s titer of thyroglobulin
and thyroid microsomal (peroxidase) antibodies. It is
especially important to order tests of antibody levels in
FMS patients. Many patients who have elevated thyroid
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antibodies have also had thyroid function test results
within the reference ranges for many years.!8! But com-
pared with people without chronic, widespread muscu-
loskeletal complaints, those with such complaints were
found to have a significantly higher incidence of thyroid
microsomal antibodies (16% vs. 7.3%, p < 0.01). The
prevalence of antibodies was also significantly higher in
women than men (20.4% vs. 11.6%, p < 0.02). However,
thyroid function test results did not differ significantly
between those with and without musculoskeletal
complaints.!” This study indicates that in patients with
autoimmune thyroiditis, thyroid hormone levels too
low to properly regulate the CNS antinociceptive system
can escape detection by thyroid function tests including
the TSH.

Thyroid Hormone Therapy Based

on Initial Thyroid Status

FMS patients whose test results indicate primary or
central hypothyroidism should begin therapy with a
thyroid hormone preparation containing both T, and
T;. Many EMS patients who have primary or central
hypothyroidism do not benefit from T, alone no matter
how high the dosage. Most do benefit, however, from
the use of T,/T; preparations in a 4:1 ratio. The dosage
range at which most patients improve or recover with
T,/ T; preparations is that used throughout the twentieth
century without harmful effects'® before TSH assays
came into widespread use in the early 1970s: 2-to-4 grains
(76 ug Ty and 18 pg Ts-to-152 pg T, and 36 ug T5).1018

The thyroid hormone therapy used in studies in which
hypothyroid and euthyroid FMS patients recovered®!4
was not conventional T;-replacement therapy. While T,
was used in some studies,”%*1> it was T,/T; prepara-
tions and T; alone used in a way that violated the
mandates of T, replacement. Specifically, patients were
permitted to use thyroid hormone despite test results
indicating the patients were euthyroid and dosages
were not titrated according to TSH levels but by
patients’ clinical responses to particular dosages.

Effective dosages usually suppressed TSH levels.
Despite this, patients did not have symptoms of thyro-
toxicosis, nor did they have evidence of thyrotoxicosis
according to electrocardiography, bone densitometry,
or serum and urine biochemical test results.

FMS patients whose test results indicate euthyroidism
should begin with plain T;. In studies of the thyroid
status of FMS patients at intake, approximately 33% of
patients were euthyroid according to thyroid function
testing.!8918* Of these patients, approximately 75% have
partial peripheral cellular resistance to thyroid hormone
according to four criteria'!12:

1. The patients are euthyroid (according to thyroid func-
tion test results including the TRH stimulation test)
before beginning the use of T;.

2. The patients recover from their hypothyroid-like FMS
symptoms and signs with supraphysiologic dosages
of Ts.

3. The patients have extremely high serum-free T; levels
after beginning T; therapy.

4. The patients have no evidence of tissue thyrotoxicosis,
according to the results of serial ECGs, serum and
urine biochemical tests, and bone densitometry.

These patients usually benefit only from plain T; (not
sustained-release T;) in a single daily dose, due to the
mechanism underlying partial peripheral cellular resist-
ance to thyroid hormone.!® They are likely to respond
only to supraphysiologic dosages of T;.* Effective T,
dosages for most patients are between 75 and 125 ug.
For some patients, however, safe and effective dosages
are far higher.'6

Some FMS patients have both hypothyroidism and cel-
lular resistance to thyroid hormone.® For these patients,
the clinician should determine over the course of meta-
bolic rehabilitation which form of thyroid hormone works
best for any individual patient.

Dosage Adjustments Based on Tissue
Metabolic Status (Clinical Response),
Not Laboratory Tests

After a patient’s thyroid status is determined and thy-
roid hormone therapy begun, dosage changes should
be titrated according to tissue responses, not according
to thyroid function test results. Thyroid function tests
are of no value in finding the safest and most effective
dosage for any particular patient.!® There is no scientific
justification for inferring the metabolic status of cells
(other than the thyrotrophs of the anterior pituitary)
from thyroid function test results. The belief that tissue
metabolic status can be accurately inferred from TSH
or thyroid hormone levels is a postulate, not a research-
derived conclusion. Recently, the postulate was found
to be false, at least for rats, by studies showing that the
levels of T; and T, in cells of different tissues cannot
be accurately predicted from plasma levels of TSH, T;, or
T,.186187 Moreover, some studies show that TSH levels
correlate poorly with measures of tissue metabolic
status, such as the speed of the relaxation phase of the
Achilles reflex.!® Conversely, other studies show that
the patient’s symptoms and signs are far more accurate
and reliable indicators of tissue metabolic status than
are thyroid function test results.!8518

Rehabilitation Model: Data-Driven

Clinical Decisions

The clinician should distinguish as clearly as possible
all the various factors impairing the individual patient’s

*References 6, 7, 11-13, 16, 106, 111, 112, 167.
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metabolism. Next, the clinician should provide the patient
with an individualized treatment regimen designed to
correct, eliminate, or compensate for the factors. The treat-
ment regimen that is most effective for guiding the FMS
patient to recovery conforms to a rehabilitation model.
The model requires baseline and repeated monitoring
of the patient’s clinical status through objective assess-
ment methods. Thus clinical decisions, such as thyroid
hormone dosage adjustments, are data driven.

Objective Assessment of Patient Status

The FMS patient’s recovery of normal metabolism, a symp-
tom-free state, and full function occurs gradually over a
range of 2 to 6 months. Because of the time involved, it is
best for the clinician to quantify the patient’s clinical status
through objective measures at weekly or biweekly inter-
vals. Scores from the measures should be posted as data
points to line graphs after each evaluation of the patient.
The patient’s baseline score on each measure (taken before
therapy is begun) is the initial data point on each graph.

Next, a line should be drawn through the data points
to create a trend line that makes obvious on visual
inspection changes in the patient’s clinical status. The
trend lines of the data points on the graphs thus help
the clinician to assess the effectiveness of the patient’s
regimen at any point during treatment. In this way, the
lines enable the clinician to make informed, data-driven
decisions about any treatment changes needed to
optimize clinical results.

The five line graphs in Figure 168-2 show the changes
in FMS measures during metabolic rehabilitation of a
euthyroid FMS patient reported by Honeyman-Lowe.’
Typically, all measures change together in a direction of
improvement, no improvement, or worse. The patient’s
subjective status usually corresponds closely to what
the trend lines indicate.

During the course of the rehabilitation process,
patients and clinicians often lose sight of the severity
of the patient’s clinical status before treatment. When
patients occasionally experience a brief or mild exacer-
bation of symptoms, they are especially prone to forget
the progress they have made. For some, this state of
mind can lead to the false conclusion that they have
made no progress at all. The false conclusion is quickly
corrected, however, by a review of their graphs, which
show visually and objectively the patient’s real progress.

The five objective assessment methods that should
be used at each patient evaluation are described as
follows. The clinician should also perform a physical
examination at each evaluation to further assess the
patient’s changing tissue metabolic status.

Pain Distribution Body Form

Four studies have shown that the most sensitive indicator
for changes in FMS status is the pain distribution as a
percentage of the body in pain.'"1*1% This is convenient
in that chronic widespread pain is one of the two major
criteria for the assessment of FMS status.!
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Figure 168-2 A, Pain distribution. Scores show the percentage of 36 body divisions containing pain at each evaluation (determined by the
patient’s pain drawing). At each evaluation, the percentage was posted to the graph.

Continued
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Figure 168-2—cont'd B, Increases in mean tender point pressure/pain threshold during metabolic rehabilitation.
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Figure 168-2—cont’d C, Decreases in mean intensity of fibromyalgia syndrome symptoms, calculated from the FibroQuest form.

Small changes in pain distribution are assessed by
using a form containing drawings of the body. The patient
precisely shades in where he or she has had aching, pain,
soreness, or tenderness since the last evaluation. Next,
a template is placed over the patient’s shaded form. The
template shows the body form divided into 36 areas. Each

of the 36 divisions has a percentage value.!*"!3 To obtain
the patient’s pain distribution, the values of the shaded
divisions are totaled. This percentage number is placed
on a graph as a data point. The data points for each
evaluation are connected by a line showing the trend of
the pain distribution over time.
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Figure 168-2—cont’d D, Decreasing scores on the Fibromyalgia Impact Questionnaire.
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Figure 168-2—cont'd E, Decreasing scores on Zung’s Self-Rating Depression Scale.

Mean Pressure/Pain Threshold of TnPs

The second major criterion for the assessment of FMS
is the presence of TnPs.! A modified version of the TnP
examination measures the pressure/pain threshold
of TnPs with algometry (numerical values in kg/cm?).
Algometry provides more precise quantification than the
1990 ACR method and enables the clinician to make more

objective, evidence-based decisions.!® The mean of the
threshold values is calculated and posted to a line graph.

FibroQuest Symptoms Survey

This assessment form consists of 100-mm visual analog
scales (VASs), 1 for each of the 13 most common associated
FMS symptoms. These symptoms are also characteristic
symptoms of hypothyroidism and the peripheral form of
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cellular resistance to thyroid hormone (see Box 168-1).1°
Readers can access and print this form free of charge from
our website, www.drlowe.com/forms.htm.

The patient estimates the intensity of each symptom
he or she has by marking the appropriate point on the
scale (1 to 10). The values for each marked symptom are
added, and this total symptom intensity is then divided
by the number of symptoms the patient marked at intake
(baseline). The mean score is then posted to a line graph.

Fibromyalgia Impact Questionnaire

The Fibromyalgia Impact Questionnaire (FIQ)'! is a mea-
sure of the functional status of the patient. The total score
from the FIQ is posted as a data point to a line graph.

Zung’s Self-Rating Depression Scale

Depression is so common among FMS patients that an
assessment specific for the presence and severity of
depression is used in addition to the VAS scale for
depression. Zung’s is one such assessment tool.'> The
score from the depression scale is posted to a line graph.

Physical Examination

When the FMS patient’s treatment includes thyroid
hormone, the five FMS measures should be used in
conjunction with physical tests that assess tissue
responses to the hormone. Many such tests are avail-
able,'® but the most convenient to use are the Achilles
reflex (relaxation phase), pulse rate, and basal body
temperature. A combination of these are more reliable
indicators of tissue metabolic status than are thyroid
function test results.

Integrated Metabolic Therapies Essential
for All Fibromyalgia Syndrome Patients

The majority of FMS patients must control or eliminate
at least four metabolism-impeding factors. First, for the
approximately 90% of FMS patients who have some
form of thyroid disease,!"!? the proper preparation and
dosage of thyroid hormone is necessary to the patient’s
recovery.

Second, most patients must also modify their diets
so that they minimize the intake of arachidonic acid.
High arachidonic acid intake can increase body levels
of both the proinflammatory eicosanoids prostaglandin E2
and leukotriene B4, which can contribute to chronic
pain.!®* Patients must also reduce their refined
carbohydrate intake. ITHR of glycolysis, the citric acid
cycle, and the electron transport chain results in low
production of ATP and creatine phosphate. Dysglycemia
and insulin resistance due to refined carbohydrate
intake can worsen the low production of high-energy
phosphates due to ITHR.?®

Third, most patients must take a wide array of nutri-
tional supplements. Various nutrients are synergistic to

thyroid hormone in providing optimal intracellular
metabolism, and patients must provide themselves with
optimal amounts. For example, a deficiency of vitamin B,
can render patients intolerant of even low dosages of
thyroid hormone, dosages too low to be therapeutic.!®
In addition, supplemental thyroid hormone can increase
the expenditure of vitamin B, in cells. If a patient has
a marginal deficiency of the vitamin, supplemental
thyroid hormone could induce a frank deficiency. This
can result in a beriberi-type cardiomyopathy.!*®

Fourth, most patients must also exercise to tolerance.
Biochemical treatments such as thyroid hormone, opti-
mal diet, and nutritional supplements provide the
patient with increased metabolic capacity. Sufficiently
vigorous physical activity, however, is necessary for
optimizing metabolism in most tissues and for priming
the CNS descending nociceptive inhibitory system.

Additional Metabolic Therapies Necessary
for Some Patients

Adrenocortical Hypofunction

Some patients must be treated for adrenocortical hypo-
function. Low cortisol levels can produce some symp-
toms that are the same as those associated with FMS
such as weakness, fatigue, inability to handle stress,
exercise intolerance, hypotension, and low nociception
threshold. Low cortisol levels can also render the patient
intolerant of a dosage of thyroid hormone high enough
to be therapeutic.

The clinician should also be aware, however, that
ITHR alone can cause adrenocortical hypofunction. If
low cortisol levels stem from ITHR, appropriate thyroid
hormone therapy may correct the deficiency.

Neuromusculoskeletal Lesion

Patients should be provided with physical treatment for
nociception-generating neuromusculoskeletal lesions.
The most common are myofascial trigger points and
spinal joint lesions. Both trigger points and spinal
lesions can be perpetuated by self-sustaining skeletal
muscle contractures. The contractures may stem from
low intramuscular high-energy phosphate production
due to ITHR.20221%

Metabolism-Impairing Medications

Several classes of medications may be significant factors
in the development or perpetuation of FMS symptoms.
Because of this, some patients must cease taking some
metabolism-impairing medications, and they must
convert from maintenance to as-needed use of others.
Beta-blockers impair metabolism directly by reducing
beta-adrenergic receptor density on cell membranes
and increasing alpha 2-adrenergic receptor density,
exactly as hypothyroidism does. In some patients, this
shift in adrenoceptor isoform balance creates a general
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mental and physical inhibitory state that may be indis-
tinguishable from hypothyroidism or the associated
symptoms of FMS.1% The isoform shift may also impair the
function of the CNS descending antinociceptive system,
resulting in pain and tenderness characteristic of FMS.

Narcotics, tranquilizers, and muscle relaxants are
commonly prescribed as FMS treatments. Patients
should be weaned from these as soon as possible. The
medications can render patients disinclined to engage
in vigorous physical activity. As the patient’s physical
fitness level declines, anergia and heightened pain
perception increase.

Some antidepressants (also commonly prescribed for
FMS) and decongestants can cause tachycardia when
used simultaneously with exogenous thyroid hormone.
Because of this, patients using these drugs must stop
their use in order to increase their hormone dosage high
enough to be therapeutic.

THERAPEUTIC APPROACH

Assessment of Fibromyalgia

Syndrome Status

The patient’s FMS status should be evaluated before
treatment is begun and at intervals throughout the
course of treatment. Reevaluations are performed
weekly to biweekly and before each increase in thyroid
hormone dosage. A physical examination and five FMS
measures should be used at each evaluation:

e Pain distribution as the percentage of 36 body divi-
sions containing pain, according to a body drawing

* Mean TnP score in kg/cm? measured by algometry

¢ Symptom intensity estimate according to visual analog
scales (FibroQuest Symptoms Survey)

 Functional status according to the Fibromyalgia
Impact Questionnaire

e Depression according to the Zung’s Self-Rating
Depression Scale

Scores for each assessment instrument should be
posted to a line graph so that the trend of the scores is
obvious on visual inspection. Changes in the patient’s
individualized treatment regimen should be based
on the trend of scores on the line graphs, combined
with the physical examination and the clinician’s and
patient’s subjective assessments. This process is contin-
ued (usually for 2 to 6 months) until the scores on the
line graphs are representative of normal, the patient no
longer meets the ACR criteria for FMS, and the patient
is symptom free and fully functional.

Patient Safety

All patients must have an electrocardiogram before
beginning metabolic rehabilitation and, if appro-
priate, at intervals throughout the treatment process.

Although dysrhythmic conditions are usually not obsta-
cles to metabolic treatment, it is essential to be aware of
them before treatment with thyroid hormone.

Patients should be educated extensively on the
possible signs and symptoms of thyrotoxicosis and its
management, should overstimulation occur. Consulta-
tion with the clinician can usually resolve this issue.
When a patient’s history indicates, he or she should be
tested for possible adrenocortical hypofunction. If testing
reveals decreased cortisol production, the patient should
be treated with physiologic doses of cortisol at least tem-
porarily before initiating the use of thyroid hormone.

Thyroid Hormone Therapy

If the FMS patient is hypothyroid, he or she should begin
treatment with 1 grain (60 mg) of desiccated thyroid or a
synthetic T,/ T; preparation with a 4:1 ratio. The dosage
should be increased by 1-to-2 grain at approximately
1-month intervals.

If the patient is euthyroid, he or she should begin treat-
ment with plain T, usually with a starting dosage of 50
to 75 mcg. The dosage is increased at weekly to biweekly
intervals by 6.25 to 12.5 mcg. Dosage increases should
continue until the patient is symptom free, no longer
meets the ACR criteria for FMS, and is fully functional.

Neither serum nor salivary thyroid hormone levels
nor TSH levels are of any value in finding the individual
patient’s safe and effective dosage of thyroid hormone.
Dosage should be titrated according to tissue responses
to thyroid hormone.

Wholesome Diet

If they have not already, patients should adopt a diet that
both stabilizes their blood sugar and insulin levels and
reduces pain perception. The diet involves lean meats,
especially poultry; fish; fruits; vegetables; and minimal
intake of whole grains. It also minimizes the intake of
foods high in arachidonic acid (which increases the pro-
duction of the proinflammatory eicosanoids prostaglandin
E2 and leukotriene B4) and additive excitotoxins such as
glutamate and aspartate. We recommend that patients
use organic foods and filtered drinking water to decrease
the amount of chemical contaminants ingested.

Nutritional Supplements

Patients should take at minimum the following nutrients
in the approximate dosages given:

B Complex: at least 50 mg B, per tablet, 1 bid

Vitamin By,: 5000 to 10,000 mcg daily (should be tried for
pain control)

Vitamin C: 1 to 3 g tid

Vitamin E: 800 to 1600 IU daily

Carotenoids: 15 mg

Multimineral formulation: bid
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Calcium: 2000 mg daily
Magnesium: 1000 mg daily

Exercise to Tolerance

Exercise is essential to help normalize metabolism. We
recommend that patients engage in forms of exercise
they enjoy and gradually increase the intensity as their
symptoms diminish. Weight-bearing exercise is encour-
aged, as it supports bone health. Aerobic exercise is
essential to strengthen the cardiovascular and pul-
monary systems. Toning activities build lean muscle
mass, and this in turn improves metabolism. A combina-
tion of these forms of exercise is best. Many patients
who have become severely deconditioned due to their
FMS symptoms find warm water exercise an ideal way
to begin.

Physical Treatment

Myofascial therapy to eliminate trigger points in mus-
cles and spinal manipulation to regain flexibility of
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