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Abstract

Background: Fibromyalgia (FMS) and high frequency episodic/chronic migraine (M) very frequently co-occur,
suggesting common pathophysiological mechanisms; both conditions display generalized somatic hyperalgesia.
In FMS-M comorbidity we assessed if: a different level of hyperalgesia is present compared to one condition only;
hyperalgesia is a function of migraine frequency; migraine attacks trigger FMS symptoms.

Methods: Female patients with fibromyalgia (FMS)(n.40), high frequency episodic migraine (M1)(n.41), chronic
migraine (M2)(n.40), FMS + M1 (n.42) and FMS + M2 (n.40) underwent recording of: —electrical pain thresholds in
skin, subcutis and muscle and pressure pain thresholds in control sites, —pressure pain thresholds in tender points
(TePs), —number of monthly migraine attacks and fibromyalgia flares (3-month diary). Migraine and FMS parameters
were evaluated before and after migraine prophylaxis, or no prophylaxis, for 3 months with calcium-channel
blockers, in two further FMS + H1 groups (n.49, n.39). 1-way ANOVA was applied to test trends among groups,
Student's t-test for paired samples was used to compare pre and post-treatment values.

Results: The lowest electrical and pressure thresholds at all sites and tissues were found in FMS + M2, followed by
FMS 4+ H1, FMS, M2 and M1 (trend: p < 0.0001). FMS monthly flares were progressively higher in FMS, FMS + M1 and FMS
+ M2 (p < 0.0001); most flares (86-87 %) occurred within 12 h from a migraine attack in co-morbid patients (p < 0.0001).

Effective migraine prophylaxis vs no prophylaxis also produced a significant improvement of FMS symptoms (decreased

monthly flares, increased pain thresholds)(0.0001 < p < 0.003).

Conclusions: Co-morbidity between fibromyalgia and migraine involves heightened somatic hyperalgesia compared to
one condition only. Increased migraine frequency — with shift towards chronicity — enhances both hyperalgesia and
spontaneous FMS pain, which is reversed by effective migraine prophylaxis. These results suggest different levels of
central sensitization in patients with migraine, fibromyalgia or both conditions and a role for migraine as a triggering
factor for FMS.
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Background

Fibromyalgia Syndrome (FMS) is a chronic pain condi-
tion whose prevalence in the general population ranges
from 4 to 7 %, with a net female predominance [1, 2].
According to the 1990 ACR criteria, the syndrome is di-
agnosed if 2 main conditions are fulfilled: 1) presence of
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diffuse musculoskeletal pain of at least 3 months’ dur-
ation and 2) positivity of at least 11 out of 18 predeter-
mined body sites (9 symmetrical) called tender points
(TePs), i.e., tenderness for an applied standard pressure
of 4 kg-f exerted either manually or via a pressure alg-
ometer [3]. These criteria were revised in 2010 [4], with
preliminary new criteria no longer taking into account
the TeP count, while introducing more clinical requi-
sites in addition to the diffuse muscle pain, e.g., the
presence of sleep disorders, affective dysfunction, head-
ache or visceral pains [5-9]. FMS has, indeed, a high
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degree of comorbidity with a number of other medical
conditions, among which headache, especially with an
elevated number of attacks or chronic, is particularly
frequent [10, 11]. Though tension-type headache is the
most prevalent type in FMS, there is also a high co-
occurrence between the syndrome and migraine [12]. A
recent large epidemiologic study, in fact, evidenced a
55.8 % prevalence of migraine among fibromyalgia pa-
tients [13], while other studies showed the prevalence
of fibromyalgia in migraine patients to be over 30 %
[14, 15]. Although the pathophysiology of FMS is still
incompletely known, a crucial role in the syndrome is
believed to be played by central mechanisms of
sensitization, secondary to an imbalance of neurome-
diators involved in nociceptive transmission/control in
the Central Nervous System (CNS), in genetically
predisposed subjects [16-18]. Clinical evidence of
sensitization is provided by the generalized decrease
in pain thresholds to different modalities of stimuli at
somatic level not only in spontaneous painful areas
but also in control, nonpainful sites, which has been
widely documented in the syndrome [6, 19, 20]. High
frequency and chronic headache have also been found
to display increased sensitivity to pain in somatic areas
outside the cephalic region, although to a lesser extent
with respect to fibromyalgia [21-28]. These observa-
tions have raised the question as to whether the asso-
ciation of FMS with headache involves higher degrees
of central sensitization with respect to one condition
only. Clinical observations also report that FMS pa-
tients with concurrent headache, particularly migraine,
often present an exacerbation of their typical FMS
symptomatology in concomitance with or immediately
subsequent to a headache attack, suggesting that head-
ache may represent a triggering factor for fibromyalgia
pain. However, in spite of the high degree of co-
occurrence between headache and fibromyalgia, no
systematic studies appear to have been conducted so
far to evaluate the implications of this co-morbidity
not only for the spontaneous FMS symptoms but also
for the general sensory asset of the patients. This kind
of study is instead important not only to better inves-
tigate the underlying mechanisms of these chronic
pain co-morbidities, but also for therapeutic purposes,
as the specific treatment of one condition could have
a significant impact upon the symptoms of the other.
On this basis, the aim of the present study was to ver-
ify: firstly, if the association of FMS with migraine
involves different levels of pain hypersensitivity with re-
spect to one condition only; secondly if, in co-morbid
patients, the hypersensitivity level is a function of migraine
frequency; thirdly, if migraine attacks act as a triggering
factor for FMS symptoms. Quantitative sensory tests were
carried out in both painful and nonpainful sites and the
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correlation was explored between occurrence and fre-
quency of migraine attacks and fibromyalgia exacerbations
(flares). In addition, the effects were investigated of redu-
cing migraine frequency via specific prophylaxis, on the
degree of FMS pain and hyperalgesia.

Preliminary results have already been published in ab-
stract forms [25, 26].

Methods

The study was subdivided into two phases. The first
phase evaluated the impact of migraine co-morbidity on
somatic pain sensitivity and fibromyalgia pain. The sec-
ond phase explored, in co-morbid patients, the effects of
migraine prophylaxis on fibromyalgia symptoms. All pa-
tients attended the Headache and Fibromyalgia Center
of the “G D’Annunzio” University of Chieti. The proto-
col adhered to the principles expressed in the Declar-
ation of Helsinki and received ethic approval by the
Institutional Review Board - Department of Medicine
and Science of Aging — of the same University. A writ-
ten informed consent was obtained from all patients
(see inclusion criteria below).

Phase 1

Patients affected with fibromyalgia and/or migraine were
considered for the study, subdivided into five groups: a)
fibromyalgia (FMS), b) high frequency episodic migraine
(8—14 days/month)(M1); c) chronic migraine (>15 days/
month)(M2); d) fibromyalgia plus high frequency epi-
sodic migraine (FMS + M1); and e) fibromyalgia plus
chronic migraine (EMS + M2). Inclusion criteria for FMS
were: female sex; age 18—65 years; a diagnosis of fibro-
myalgia performed by a specialist 2—5 years previously
(according to ACR 1990 criteria, with subsequent con-
firmation by 2010 criteria), with start of symptoms not
before 6 years preceding their first visit to the Center,
average intensity of diffuse musculoskeletal pain between
50 and 70 mm of VAS, under a stable dose of amitriptyl-
ine (10 mg/day) in the preceding 3 months (the vast
majority of FMS patients attending our Center already
are under some form of pharmacologic basal treatment
for the continuous and intense nature of their condition.
Since it would have been unethical to suspend it for the
purpose of the study, we chose to minimize the effects
of this treatment on the evaluated parameters by setting
a homogeneous treatment regimen with low doses of
amitriptyline, for all FMS groups, see below); exclusion
of any concurrent pathology able to interfere with the
sensory evaluation (e.g., hypertension, diabetes) [29, 30];
exclusion of any other chronic pain condition except
fibromyalgia; a negative clinical history of any form of
acute pain (except fibromyalgia flares) in the preceding
6 months; exclusion of major psychiatric disorders at
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specialistic psychiatric examination; written, informed
consent to participate in the study.

Inclusion criteria for M1 and M2 were: female sex, age
18-65 years, a diagnosis of migraine according to ICHD
criteria (2004 criteria, confirmed by 2013 ICHD-3 beta
criteria) [31, 32] with start of symptoms not before
12 years preceding the visit to the Center, and a number
of migraine days > 8 in the preceding 3 months; exclu-
sion of any concurrent pathology able to interfere with
the sensory evaluation (e.g., hypertension, diabetes); ex-
clusion of any other chronic pain condition except
migraine; a negative clinical history of any form of acute
pain in the preceding 6 months; exclusion of major psy-
chiatric disorders at specialistic psychiatric examination;
informed, written consent to participate in the study.

Inclusion criteria for FMS + M1 and FMS + M2 were:
female sex; age 18—65 years; a diagnosis of fibromyalgia
as for the FMS group and of migraine as for the M1 and
M2 groups; exclusion of any other chronic pain condi-
tion except fibromyalgia and migraine; exclusion of any
concurrent pathology able to interfere with the sensory
evaluation (e.g., hypertension, diabetes); a negative clin-
ical history of any form of acute pain in the preceding
6 months; exclusion of major psychiatric disorders at
specialistic psychiatric examination; informed, written
consent to participate in the study.

Out of a total of 325 examined patients, n. 203
meeting the inclusion criteria were selected: a) FMS
(n. 40; 39.92 £6.17SD years); b) M1 (n.41; 38.15+
5.37 years); ¢) M2 (n. 40; 36.9 £ 5.61 years); d) FMS +
M1 (n. 42; 38.74£5.93 vyears); e) FMS+ M2 (n.40;
37.17 £+ 5.73 years). The five groups did not differ in
mean age.

In all groups: pain thresholds to electrical stimulation
in skin, subcutis and muscle were measured in multiple,
nonpainful, body sites (deltoid, trapezius and quadriceps
of one side)(control sites); muscle pressure pain thresh-
olds were evaluated in the same locations and in the 18
TePs. Recording was also performed of: number of
monthly migraine attacks in all migraine patients (3-
month evaluation in an ad-hoc migraine diary); number
of monthly fibromyalgia peak pain episodes (“flares”) in
all FMS patients (3-month evaluation in an ad-hoc fibro-
myalgia diary); temporal relationship of FMS flares with
migraine attacks in co-morbid groups (comparison of
the two diaries; 3-month period).

Phase 2

Patients affected with fibromyalgia plus high frequency
episodic migraine (8-14 days/month) were considered
(FMS + M1), subdivided into two groups: patients to be
subjected to migraine prophylaxis (FMS+ M1 with
prophylaxis) and patients not to be subjected to prophy-
laxis (FMS + M1 without prophylaxis).
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Inclusion criteria for FMS + M1 with prophylaxis were
the same as for the FMS + M1 group of phase 1, plus:
habitual acute medication for fibromyalgia flares rep-
resented by paracetamol 1 g; willingness to undergo
migraine prophylaxis with calcium-channel blockers;
no contraindications to treatment with this drug class
[33, 34].

Calcium-channel blockers were selected as preventa-
tive treatment because they have no known direct influ-
ence on pain symptoms. Other preventative migraine
options were discarded for different reasons: beta-
blockers for their potential interference with cardiovas-
cular reactivity, already particularly unstable in FMS
patients e.g., postural hypotension, and antiepileptics
for their direct impact onto pain perception. Further
antidepressants were excluded since all patients were
already under amitriptyline treatment. Among calcium-
channel blockers, flunarizine was chosen as, according
to guidelines, it represents the molecule with the highest
level of evidence of efficacy [35-37].

Inclusion criteria for FMS + M1 without prophylaxis
were the same as for the FMS + M1 group of phase 1, plus
habitual acute medication for fibromyalgia flares repre-
sented by paracetamol 1 g; unwillingness to undergo any
migraine prophylaxis in the immediate future (i.e., unwill-
ingness to add a further prophylactic treatment for mi-
graine to their already existing chronic treatment regimen
with amitriptyline).

Out of 145 examined patients, n. 86 were selected who
met the inclusion criteria: 47 patients for the treatment
group (38.2+6.2 years) and 39 for the non-treatment
group (39.1 + 5.1 years). The two groups did not differ in
mean age. In basal conditions all patients underwent the
following recordings: monthly number of migraine at-
tacks and fibromyalgic flares (retrospective evaluation
relative to the preceding 3 months); monthly analgesic
consumption for the fibromyalgia flares (retrospective
evaluation relative to the preceding 3 months); pain
thresholds to electrical stimulation in skin, subcutis and
muscle and pressure pain thresholds in multiple, non-
painful, body sites (deltoid, trapezius and quadriceps of
one side)(control sites); pain thresholds to pressure
stimulation at the 18 tender points (to calculate the
mean threshold at TeP level). Patients of both groups
were maintained on their standard chronic therapy for
fibromyalgia with amitriptyline 10 mg/day. Patients of
the FMS + M1 with prophylaxis group, but not those of
the without prophylaxis group, were prescribed add-
itional migraine prophylaxis with flunarizine (5 mg/die)
for 3 months. Symptomatic treatment of fibromyalgia
flares with paracetamol 1 g continued to be allowed.

All patients were requested to note, in ad-hoc diaries,
the number of migraine attacks, fibromyalgia “flares”
and rescue medications taken for fibromyalgia flares
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during the 3-month period of migraine prophylaxis, at
the end of which pain thresholds were re-evaluated at
both control areas and TeP level.

Pain threshold assessment to pressure stimulation

A standard pressure dynamometer was used for the
evaluation (Fischer’s algometer, Pain Diagnostic and
Treatment, Inc., Great Neck, NY) [38]. The 1-cm diam-
eter rounded probe of the instrument was placed per-
pendicularly on each evaluation site, pressure was
increased by 0.1 kg-f/s until the first report of a painful
sensation by the patient, the corresponding kg-f value
was noted as the pressure pain threshold for that site.
Thresholds were measured at the 18 TePs and in the
trapezius, deltoid and quadriceps of one side (control
sites). In each of these three muscles, two different
points were evaluated (lateral and medial for trapezius —
upper and lower for deltoid and quadriceps).

Pain threshold assessment to electrical stimulation
A computerized constant current electrical stimulator
(R.S.D. Stimulator, prototype, Florence 1997) delivered
18-ms trains of 0.5-ms monophasic square wave pulses,
frequency 310 Hz, automatically every 2 s, to the skin
via surface electrodes and to the subcutaneous tissue
and the muscle through needle electrodes. Skin elec-
trodes consisted of a 10-mm diameter circular plate in
Ag/AgCl (reference electrode) and a cylinder in Ag/AgCl
with a 0.3 mm-diameter base (stimulating electrode),
placed 1 cm apart on the skin surface with interposition
of conductor paste. Subcutis/muscle electrodes were two
monopolar needles, 0.3 mm in diameter (teflon isolation
except for 2 mm at the tip), inserted vertically, 1.5 cm
apart, just below the skin surface for subcutis measure-
ment and deep under the fascia for muscle measurement
(intramuscular position verified by observing electrode
movement under voluntary contraction and/or low-
intensity electrical stimulation). Evaluated sites were the:
lateral aspect of the upper border of the trapezius (not
coinciding with the TeP site, electrodes placed in the
horizontal direction), lower half of the deltoid and
lowest third of the quadriceps (anterior aspect of the
thigh). Measurement of thresholds in each tissue was
performed by the method of the limits, to record typical
pain sensations in each tissue (pricking pain for skin,
linearly radiating prickling pain for subcutis, cramplike
pain for muscle) according to a procedure already de-
scribed in detail in previous publications [39-41].
Measurements were always performed at the same
time of day (10:00— 12:00 a.m.), in the pain-free interval.
During all measurements, patients lay comfortably on an
adjustable examination bed in a quiet room. The experi-
menters evaluating thresholds were not aware of the
group the patient belonged to.
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Statistical analysis

Phase 1

For each patient, the mean threshold was calculated of
values recorded at the 18 TePs as the reference value for
the specific FMS painful sites, and the mean threshold
of the 6 values recorded in trapezius, deltoid and quadri-
ceps as the reference value for the control sites. Means
+ Standard Deviation (SD) were calculated of all parame-
ters. Comparison among all groups for each parameter
was performed via 1-way ANOVA.

To assess the temporal relationship between the oc-
currence of migraine attacks and fibromyalgic flares, for
each patient the percentage was calculated of flares oc-
curring within 12 h after a migraine attack vs occurrence
of flares in any other period. Means + SD were calculated
of these percentages for each fibromyalgia patient group.
The comparison between percentages of flares occur-
ring within 12 h after a migraine attack and those of
flares occurring at other time points in each group
was performed via Wilcoxon matched-pairs signed-
ranks test.

Phase 2

Means + SD were calculated of all parameters. The com-
parison between treated and untreated groups was per-
formed via Student’s ¢-test for unpaired samples. The
comparison of parameters before and after prophylaxis
in the treated group, and at comparable time points in
the non-treated group, was performed via Students z-
test for paired samples.

The level of significance was established at p < 0.05.

Results and discussion

Phase 1

Pain thresholds in control areas

The lowest electrical thresholds at all body sites and
all tissues and lowest muscle pressure pain thresholds
were found in FMS + M2 followed by FMS + M1,
FMS, M2 and M1. The trend for variation among
groups was significant for all parameters (p <0.0001)
(Fig. 1 and Fig. 2 left).

Pain thresholds in TePs

The lowest mean pressure pain thresholds at tender
point site were found in FMS + M2 followed by FMS +
M1, EMS, M2 and M1. The trend for variation among
groups was significant (p < 0.0001) (Fig. 2 right).

Fibromyalgia vs migraine symptoms
The mean number of monthly FMS flares was signifi-
cantly and progressively higher in FMS, FMS + M1 and
EMS + M2 groups (Fig. 3).

In co-morbid patients, the mean number of monthly
migraine attacks was: 11.7 £ 2.1 in the FMS + H1 group
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Electrical pain thresholds
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[ FMS+M1
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skin subcutis
Fig. 1 Pain thresholds to electrical stimulation in control areas
(mean values recorded in trapezius, deltoid and quadriceps
muscles and overlying subcutis and skin) in patients with high
frequency episodic migraine (n. 41)(M1), chronic migraine
(n.40)(M2), fibromyalgia (FMS)(n.40), fibromyalgia plus high
frequency episodic migraine (n.42)(FMS + M1), fibromyalgia +
chronic migraine (n.40)(FMS + M2)(Means + SD). * =p < 0.05; ** =
p<0.01; ***=p<0.001. T-way ANOVA = significant trend for the
three tissues, ***. Internal comparisons = for skin, M1 vs M2: **; M1 vs
FMS, FMS 4+ M1, FMS 4+ M2: % M2 vs FMS, FMS + M1, FMS + M2: *%;
FMS vs FMS + M1: % FMS vs FMS + M2: #%* FMS + M1 vs FMS + M2: * for
subcutis, M1 vs M2: *; M1 vs FMS, FMS + M1, FMS + M2: ***: M2 vs
FMS, FMS + M1, FMS + M2: ***;, EMS vs FMS + M2: *** for muscle,
M1 vs M2: *; M1 vs FMS, FMS + M1, FMS + M2: ***;, M2 vs FMS,
FMS + M1, FMS + M2: **%, EMS vs FMS + M2: ***

and 194+ 3.2 in the FMS + M2 group. The majority of
FMS flares occurred within 12 h after a migraine at-
tack, i.e., in 87 % of the cases in FMS + M1 and 86 %
in FMS + M2. The difference with respect to flares oc-
curring at a longer time distance from an attack was
highly significant (p < 0.0001).

Fibromyalgia flares

307 CIFMS

n. B FMS + M1
20- (M FMS + M2
10-

o_

Fig. 3 Mean monthly number of fibromyalgia flares in the three groups
of fibromyalgia patients: fibromyalgia only (FMS; n. 40), fibromyalgia plus
high frequency episodic migraine (FMS + M1, n. 42), fioromyalgia plus
chronic migraine (FMS+M2, n. 40). Means = SD. 1-way ANOVA =
significant trend, ***. Internal comparisons =FMS vs FMS + M1

and FMS +M2: *¥% FMS + M1 vs FMS + M2: ***

Phase 2

Spontaneous pain

In patients undergoing migraine prophylaxis, the
mean monthly number of migraine attacks was
significantly reduced as compared with pre-treatment
(p <0.0001), while in patients not subjected to prophy-
laxis evaluated at comparable time points it did not
vary significantly. In patients with prophylaxis but
not in those without, also the mean monthly number
of fibromyalgia flares and the number of rescue
medications taken to treat them were significantly
reduced (p <0.0001) (Figs. 4 and 5).

Control areas

Pressure pain thresholds

Fig. 2 Pain thresholds to pressure stimulation in control areas (mean values recorded in trapezius, deltoid and quadriceps muscles and overlying
subcutis and skin) (feft) and in tender points (TePs) (mean values recorded at all 18 points)(right) in the same patient groups as for Fig. 1. 1-way
ANOVA = significant trend for both control areas and TePs, ***. Internal comparisons for control areas =M1 vs M2: **; M1 vs FMS, FMS + M1 and
FMS + M2: #*% M2 vs FMS, FMS + M1 and FMS + M2: ** FMS vs FMS + M1: ¥, FMS vs FMS + M2:***_Internal comparisons for TePs =M1 vs FMS, FMS +
M1 and FMS + M2: ** M2 vs FMS, FMS + M1 and FMS + M2: ***; FMS vs FMS + M1: ¥, FMS vs FMS + H2:***

TePs

M

- M2

FMS

= FMS+M1
[mm FMS+M2
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Migraine attacks

Treated patients Untreated patients
15 - 15 -
Il Before
n- n. [ After
10 - 10
54 5
0 0
Fibromyalgia flares
Treated patients Untreated patients
20+ 20 -
n n. Il Before
15 - *k%k 15 [ After
10 - 10
5 5
0 0

Fig. 4 Mean monthly number of migraine attacks (upper graphs) and fibromyalgia flares (lower graphs) in two groups of patients with
fibromyalgia plus high frequency episodic migraine (FMS + M1) undergoing migraine prophylaxis with flunarizine for 3 months (treated
patients, n. 47) and not undergoing migraine prophylaxis (untreated patients, n. 39)(Means + SD). Before: evaluation relative to the 3 months
preceding start of treatment. After: evaluation relative to the 3 months of treatment. Asterisks above SD bars refer to comparison of before vs
after values. *** =p < 0.001

Analgesic consumption for fibromyalgia flares

Treated patients Untreated patients
197 157 Il Before
- n. 1 After

10+ 10+
*kk

5+ {7 5

0 0

Fig. 5 Mean monthly number of analgesic consumption for fibromyalgia flares. Legend as for Fig. 4
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Treated patients

Electrical pain thresholds

0-

2_ *%k%
mA *kk mA
*k%k
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0,
Skin Subcutis Muscle

Fig. 6 Pain thresholds to electrical stimulation in skin, subcutis and muscle in control areas. Legend as for Fig. 4

Untreated patients

I Before
I After

Skin Subcutis Muscle

Pain sensitivity

In treated patients electrical pain thresholds in control
areas significantly increased in all tissues (p <0.003 for
skin, p <0.0001 for subcutis and muscle) and pressure
pain thresholds also significantly increased in both
control areas (p<0.0008) and TePs (p<0.0005). No

significant threshold changes were recorded in non-
treated patients (Figs. 6 and 7).

A number of considerations can be made on the results
of the study in regard to the co-morbidity of fibromyalgia
with migraine. The first phase of the investigation shows
firstly that the co-occurrence of both conditions involves

Treated patients

Pressure pain thresholds
Control areas

+ M I Before
kg';_ kg';_ 1 After
*kk
2 2
1- 1-
0 0
TePs
Treated patients Untreated patients
4_ M W Before
kg-f?’_ kg';_ 1 After
*k%k
2- 2
1- 1-
0 0

Fig. 7 Pain thresholds to pressure stimulation in control areas (upper graphs) and in tender points (lower graphs). Legend as for Fig. 4

Untreated patients
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a higher level of generalized hypersensitivity to pain at
somatic level with respect to migraine only and fibromyal-
gia only, as testified by significantly lower pain thresholds
in both painful and control areas. All FMS, but not non-
EMS, patients were under stable basal amitriptyline treat-
ment; though in very low doses, this treatment could have
potentially influenced pain sensitivity in FMS, by increas-
ing the pain threshold [35, 42]. However, even in this case,
the outcome here found of a higher pain sensitivity in
EMS vs non-FMS would not have changed without treat-
ment; in contrast, the hypersensitivity difference would
probably have been more pronounced.

The first phase of our study secondly shows that the
hypersensitivity level is a function of the number of
migraine attacks, with thresholds being lower in
chronic than high frequency episodic migraine in both
migraine-only patients and migraine patients plus fibro-
myalgia, confirming and extending previous results by
de Tommaso et al. who showed that pain at tender
points was significantly correlated with headache fre-
quency in co-morbid patients [43].

Thirdly, in co-morbid patients it shows a high degree
of temporal correlation between the occurrence of mi-
graine and of FMS pain, with the vast majority of the
fibromyalgia flares manifesting within 12 h after a mi-
graine attack. On one hand these results reinforce the
notion of a common pathophysiological mechanism in
high frequency/chronic migraine and EMS, ie., the
central sensitization process. On the other hand they
suggest that the algogenic input to the central nervous
system due to the migraine attack is a triggering factor
for a further enhancement of the existing hyperexcitabil-
ity in the sensory compartment at the basis of fibromyal-
gia, similarly to what has already been documented for
other pain generators in FMS, namely myofascial pain
syndromes and painful joints [19, 44—46].

The second phase of the investigation further evi-
dences the link between migraine and FMS symptoms.
An effective reduction of the number of migraine attacks
with a specific prophylaxis is, in fact, paralleled by a re-
duction also of the spontaneous (number of flares) and
evoked (diffuse hyperalgesia) FMS symptoms. Such a
result, obtained with a drug class (calcium-channel) not
able to directly influence pain symptoms in fibromyalgia,
with both patient groups under exactly the same stable
dose of amitriptyline basal treatment, is probably due to
the reduction of the central effect of nociceptive inputs
from the cephalic area onto sensory neurons [33, 34].
Future additional studies will be necessary for confirm-
ation, particularly as regards the effects of migraine
prophylaxis, introducing a group of placebo-treated pa-
tients and a longer period of symptom assessment (be-
yond the 3-month duration of the migraine preventative
regimen). To the best of our knowledge, however, the
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present investigation is the first to document the worsen-
ing impact of migraine pain on fibromyalgia symptoms in
standardized conditions, suggesting that an effective con-
trol of the migraine co-morbidity is an important thera-
peutic measure also for FMS.

Conclusions

In conclusion, co-morbidity between migraine and
fibromyalgia involves a higher state of generalized
somatic hypersensitivity towards painful stimuli with
respect to one condition only. The increase in mi-
graine frequency — with shift towards chronicity —
promotes an enhancement of the hypersensitivity and
of the spontaneous FMS pain.

These results suggest different levels of central
sensitization in patients with migraine, fibromyalgia or
both conditions and a role for migraine as a triggering
factor for FMS. Prevention of headache chronification in
migraine patients would thus appear crucial also for pre-
venting the development of fibromyalgia in predisposed
individuals or its worsening in co-morbid patients.
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