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Fibromyalgia (FMS) is a debilitating disorder characterized by chronic diffuse muscle pain, fatigue,
sleep disturbance, depression and skin sensitivity. There are no genetic or biochemical markers and
patients often present with other comorbid diseases, such as migraines, interstitial cystitis and irritable
bowel syndrome. Diagnosis includes the presence of 11/18 trigger points, but many patients with early
symptoms might not fit this definition. Pathogenesis is still unknown, but there has been evidence of
increased corticotropin-releasing hormone (CRH) and substance P (SP) in the CSF of FMS patients, as well
as increased SP, IL-6 and IL-8 in their serum. Increased numbers of activated mast cells were also noted
in skin biopsies. The hypothesis is put forward that FMS is a neuro-immunoendocrine disorder where
increased release of CRH and SP from neurons in specific muscle sites triggers local mast cells to release
proinflammatory and neurosensitizing molecules. There is no curative treatment although low doses of
tricyclic antidepressants and the serotonin-3 receptor antagonist tropisetron, are helpful. Recent
nutraceutical formulations containing the natural anti-inflammatory and mast cell inhibitory flavonoid
quercetin hold promise since they can be used together with other treatment modalities

Fibromyalgia (FMS) is a disorder characterized by
chronic diffuse muscle pain all over the body. Other
associated symptoms include fatigue, as well as sleep,
cognitive and emotional disturbances, leading to high
disability and poor quality of life. Fibromyalgia occurs
in about 3-13% of the population depending on the
definition used and the population studied; it is more
common in middle-age, especially in females (8:2).
Other comorbid diseases include allergic reactions,
chronic fatigue syndrome, migraines, interstitial
cystitis (IC) and irritable bowel syndrome (IBS). About
30% of patients suffer also from depression or anxiety.

The most common presenting symptom is
generalized muscle pain of gradual onset, often
following illness or an operation. FMS may also
present with chronic fatigue and it is mostly a
diagnosis of exclusion (1). FMS can be confirmed in
about 80% of patients. The Fibromyalgia Impact
Questionnaire (FIQ) was developed at Oregon
University (www.myalgia.com/FIQ/FIQ) (2). The
“FibroFatigue” scale was developed to monitor
symptoms during treatment (3). The criteria
established by the American College of
Rheumatology in 1990 require that widespread pain
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CRH, mast cells, SP and fibromyalgia
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Fig. 1. The role of CRH, mast cells and SP in the pathogenesis of fibromyalgia. Local release of CRH and SP from nerve
endings activates mast cells to release proinflammatory and neurosensitizing molecules, such as IL-6, IL-8 and TNF. These
molecules could then further stimulate CRH release.

must be present in all four quadrants of the body, as
well as the axial skeleton, together with 11/18 tender
points (4). Recent studies have challenged the need for
11/18 tender points, especially in newly diagnosed
patients, who may constitute as many as 60% of FMS
patients. There may also be a continuum of tender
point presentation, as the symptoms worsen over time
in untreated patients. “Tender” points have to be
differentiated from “trigger” points characterizing
myofascial pain syndrome (5). FMS patients appear to
have a generalized low pain threshold to a variety of
stimuli. It is interesting that many FMS patients also
complain of skin “sensitivity” without any evidence of
skin erythema or the indication of atopic dermatitis.
It is quite intriguing that many FMS patients
describe symptom onset after some psychological or
inflammatory stressor (4). FMS is may not a distinct
clinical entity (6); there may be at least one
subgroup of patients in which stress factors were the
most predictive indicator of pain (7). A recent FM

workshop tried to identify outcome measures and
research objectives (8). Nevertheless, it is beneficial
for patients to identify with a specific medical entity
because it allows them to feel accepted and
empowers them to seek treatment. Whether FMS is
a distinct entity or not, it represents a significant
burden for the health care system and requires better
information for both physicians and patients.
Pathogenesis
Family proband studies have not produced any
evidence of genetic factors (9). There is no precise
pathogenesis at present. Some evidence indicates
that there are common risk factors between FMS and
psychiatric disorders. Most recent publications
indicate that there is some abnormality with the
hypothalamic-pituitary-adrenal (HPA) axis, with
elevated activity of corticotropin-releasing-hormone
(CRH) and substance P (SP) (10) that may not only
affect the PHA axis, but other endocrine and
immune processes (11).
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In view of this finding and the observation that
FMS symptoms commonly occur after a psychological
or inflammatory stressor, FMS may be another
inflammatory disorder exacerbated by stress (12). For
instance, pain perception appeared to be enhanced by
the concurrent presence of stressful events (13), and
repeated sound stress was shown to increase
inflammatory hyperalgesia in rats (14). One study
showed an inverse relationship between serum levels
of the serotonin metabolite 5-hydroxyin dolacetic acid
(5-HIAA) and low pain scores, as well as with serum
SP and sleep disturbances (15).
Other recent publications have reported elevated
levels of cytokines in the serum of FMS patients (16). In
one study, serum IL-1 and IL-6 levels were not different
from controls but IL-8 was significantly elevated (17).
Nevertheless, IL-6 was elevated in the supernatants from
peripheral blood mononuclear cells from FMS patients
(18). Moreover, injection of IL-6 produced excessive
heart rate responses in FMS patients (19). Interestingly,
young FMS patients with milder symptoms had
significantly increased serum IL-8 levels (20).
These findings are of particular interest as mast
cells have been proposed as the target of CRH
outside the brain, leading to enhanced
inflammatory processes that could contribute to
pain (21). In fact, it was recently shown that
human mast cells express functional CRH
receptors, and CRH can induce selective release of
vascular endothelial growth factor (VEGF), which
could enhance inflammation (22). Once
inflammation occurs, IL-1 could then stimulate
mast cells to release IL-6 selectively (23). In other
words, mast cells do not have to degranulate as is
customarily seen in allergic reactions and their
activation could, therefore, be missed in routine
pathology of biopsies from FMS patients.
Increased activated mast cells have been reported
in association with IgG deposits in skin biopsies
from FMS patients (24).
This hypothesis (Fig. 1) could also explain the
skin sensitivity present in many FMS patients. For
instance, skin biopsies from FMS patients had
high IL-6 expression by RT-PCR (25) and
trapezius muscle biopsies had more SP
immunoreactivity (26). CRH content (27) and
vascular permeability (28) increased in the skin or
rats in response to stress, a process mimicked by
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intradermal administration of CRH (29). CRH
could be acting together with SP or other
neurokinin-1 receptor agonists (30).
Treatment
There is neither effective nor standardized
treatment for FMS (31). Low doses of tricyclic
antidepressants, along with nonsteroidal antiinflammatory drugs or tramadol, constitute the main
therapeutic
approach
(32).
Sublingual
administration of interferon-alpha is reported to
have considerable benefit (33). Recent studies
indicate that local injection of the serotonin-3
receptor antagonist tropisetron could have analgesic
effects in FMS (34). However, intravenous
tropisetron appeared to help only 50% of FMS
patient “responders” and in these treatments,
significantly reduced serum SP (35). In general, the
results are inconsistent and a number of adverse
effects have been reported (36). The best approach
would be a combination of pharmacologic treatment
with behavioral and physical therapy (37).
Recent evidence indicates that a formulation
containing the naturally occurring flavonoid
quercetin could have considerable benefit in neuroinflammatory conditions, such as FMS (38).
Flavonoids have strong anti-inflammatory and
cytoprotective actions (39) and are particularly
potent inhibitors of cytokine release from human
mast cells (40). One particular formulation
(www.algonot.com, www.algonot.de) (Algonotplus®) contains quercetin with chondroitin sulfate
that was shown to also inhibit mast cell secretion
(41) in a formulation with olive kernel extract that
increases absorption of the active ingredients (42).
Future research should focus on CRH-mast cell
interactions and CRH receptor expression in skin or
muscle biopsies from FMS patients. Clinical studies
could use CRH receptor antagonists (21) or mast cell
activation inhibitors, such as Algonot-plus®.
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