ON THE SURFACE:

Understanding Fibromyalgia in Your Patients

Do you have patients who complain of chronic widespread pain and
tenderness along with these symptoms?

e Fatigue

e Reduced functioning
e Sleep disturbance
e Morning stiffness

Could it be Fibromyalgia?
e Fibromyalgia is the most common chronic widespread pain condition in the US'
e According to national epidemiological studies, millions of Americans suffer from Fibromyalgia?

e The American College of Rheumatology (ACR) has developed specific criteria to
diagnose Fibromyalgia*®

Is Fibromyalgia “all in their heads”?

Yes, it is in their heads—but emerging science suggests it is not psychosomatic

e Fibromyalgia is thought to be a neurologic condition
— Central sensitization is a leading theory—a dysfunctional hyperexcitability in pain processing?

Emerging evidence suggests:

e Pain processing that is dysfunctional, possibly leading to a lower pain threshold*

e Elevated levels of substance P and its role in the transmission of pain to the central
nervous system>8

e Anatomical gray matter changes in the brain, possibly associated with Fibromyalgia®'?

*See last page for ACR criteria.

A STEP FORWARD:

Diagnosing and Managing Fibromyalgia

ldentifying Fibromyalgia Patients

Fibromyalgia symptoms include®:
e (Chronic widespread pain and tenderness e Reduced functioning

* Fatigue e Sleep disturbance
e Morning stiffness

Presence of widespread
pain for at least 3 montbhs,

American College of Rheumatology and all of the following:

Criteria for Diagnosing Fibromyalgia
1. Painon the right and left
sides of the hody

2. Pain above and below the waist
3. Paininthe axial skeleton

4. Pain on palpation in at least
11 0f 18 tender points

A debilitating condition that affects daily functioning

e Widespread pain is reported by more than 97% of patients with Fibromyalgia™

e (Over 60% of Fibromyalgia sufferers reported difficulty in a recent quantitative survey (N=1735)":
— Doing light household tasks — Walking (% mile)
— Going up and down a flight of stairs — Lifting or carrying 10 Ibs

Recognizing the symptoms and diagnosing patients with Fibromyalgia can help
you provide them with meaningful pain relief and improvements in function
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FIBROMYALGTIA
Exploring the Science Behind the Pain




A CLOSER LOOK:

Dysfunctional Pain Processing

WIT

HIN THE CSF:

Elevated Levels of Substance P

INSIDE THE BRAIN:

Anatomical Changes

Patients with Fibromyalgia have a significantly lower
pain threshold, as shown in an fMRI study*

As patients experience
pain, enhanced cerebral
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For healthy control patients to experience the same high level of pain as Fibromyalgia
patients, nearly double the stimulus intensity was required (4.16 kg/cm*)*

Objective: To evaluate patterns of cerebral activation during application of painful pressure in Fibromyalgia patients versus controls.*

Patients: Sixteen Fibromyalgia patients, mean age 52.6 years (range 19-69), and 16 healthy controls, mean 45.8 years (range 22-61), were
analyzed for cerebral blood flow in response to painful and non-painful stimuli. None of the subjects were clinically depressed.
Patients taking opioid analgesics were excluded; other analgesics were discontinued 12 hours before procedures.*

Method: After establishment of the study subjects’ pain sensitivity, fMRI scans were made during a series of test cycles. During each cycle,
stimulus that caused mild pressure was applied for 30 seconds, then was increased to a painful level and applied for 30 seconds.
All stimuli were decreased for 0.3 second at 3-second intervals. Functional images of the entire brain were
obtained at 5-second intervals, resulting in 6 functional volumes for each 30-second stimulus. This cycle
was repeated 10 times.*

Results: Patients with Fibromyalgia had a significantly lower pain threshold.*

Adapted from Gracely et al. Arthritis Rheum. 2002.*
fMRI =functional magnetic resonance imaging.

In multiple studies, levels of substance P have been shown to be
significantly higher in the cerebrospinal fluid (CSF) of Fibromyalgia

patients than in normal controls>7

Substance P concentration (fmoles/mL*)

Objective:
Method:

Results:

*fmoles/mL=fraction of molecular weight in grams per milliliter.

Substance P, a neurotransmitter, may play a key role in the transmission of pain to the central
nervous system@
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To measure levels of substance P (SP) in patients with Fibromyalgia.5”

The CSF level of immunoreactive SP was investigated in patients diagnosed with Fibromyalgia and in
healthy control subjects. CSF samples were collected by lumbar puncture and SP levels were measured
by radioimmunoassay.5”’

All 3 studies show that SP levels were significantly elevated in Fibromyalgia patients compared
to normal values in healthy control subjects.>’

Accumulating evidence now suggests that Fibromyalgia may be
associated with anatomical changes in the brain®1?

Age-related gray matter loss was accelerated in Fibromyalgia patients and was
correlated with disease duration®
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In the Kuchinad et al study, patients with Fibromyalgia appeared to have significantly less gray

matter volume and total brain volume than healthy controls®

— Gray matter loss occurred in regions of the brain related to pain processing

— Gray matter loss was related to age and to disease duration vs healthy controls

— It is undetermined whether the structural changes observed in these patients cause or are
caused by their Fibromyalgia

0 A. Gray matter volume correlated significantly with age
in Fibromyalgia patients (r=—90; P<.001), with

a similar trend in healthy controls (r=—57; P=.086).

Fibromyalgia patients showed a significantly steeper

age-related decline than healthy controls
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600,000 (]

© Healthy controls (P=085)
© Fibromyalgia patients (P<.001)

® Healthy controls (P<.001)

© Fibromyalgia patients P=007)
700,000

. Gray matter volume was significantly correlated
with time since diagnosis (r=—79; P=.007), with

550,000 P

°
°
Native gray matter volume (mnr’)

500,000 -

a loss of 10.5 cm? in gray matter with each year of

diagnosed Fibromyalgia. The slope was significantly
greater than age-associated loss in healthy controls
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Adapted from Kuchinad et al. J Neurosci. 2007 ¢

(F, =310.78; P< 001)

These neuroanatomical changes suggest that Fibromyalgia may be
associated with central nervous system dysfunction®

Objective:

Patients:

Method:

Results:

To investigate anatomical changes in the brains, observed through gray matter loss, of Fibromyalgia patients
compared to controls.?

The level of gray matter loss was measured in 10 patients diagnosed with Fibromyalgia and in 10 healthy
control subjects.?

The brains of these patients were examined using voxel-based morphometric analysis of magnetic resonance
brain images. Statistical maps of differences in gray matter density between patients and healthy controls at
every voxel were obtained using a general linear model, and using age as a covariate.?

Patients with Fibromyalgia had accelerated gray matter loss related to age and to disease duration vs
healthy controls.?




