High prevalence of fibromyalgia-associated symptoms in
patients with hypothalamic-pituitary disorders

B. Harbeck!, S. Siifke!, P. Harten?, C.S. Haas', H. Lehnert!, H. Monig?

!Department of Medicine I, University
of Liibeck, Liibeck, Germany,
’Medical Practice for Rheumatology,
Kiel, Germany;

3Department of Medicine I,
Christian-Albrechts-University, Kiel,
Germany.

Birgit Harbeck, MD
Sven Siifke, MD
Pontus Harten, MD
Christian S. Haas, MD
Hendrik Lehnert, MD
Heiner Ménig, MD

Please address correspondence to:

Birgit Harbeck, MD,

Department of Medicine I,

University of Liibeck,

Ratzeburger Allee 160,

23538 Liibeck, Germany.

E-mail: birgit.harbeck@uk-sh.de
Received on October 11, 2012; accepted in
revised form on January 28, 2013.

Clin Exp Rheumatol 2013; 31 (Suppl. 79):
S16-S21.

© Copyright CLINICAL AND
EXPERIMENTAL RHEUMATOLOGY 2013.

Key words: fibromyalgia,
hypothalamic-pituitary disorders,
hypopituitarism, hormonal
replacement

Competing interests: none declared.

ABSTRACT

Objectives. Various complaints of pa-
tients with fibromyalgia often resemble
clinical features observed in patients
with hypothalamic-pituitary diseases.
The aim of this study was to evaluate
whether patients with hypothalamic-
pituitary diseases are at increased risk
for fibromyalgia syndrome (FMS).
Methods. A questionnaire for evaluat-
ing fibromyalgia-associated symptoms
was sent to 121 patients with hypo-
thalamic-pituitary disorders (HPD)
(60 women, 61 men; mean age, 554
years; range, 21-83 years) of the en-
docrine outpatient clinic. 115 patients
(57 women, 58 men; mean age 56.9
years; range, 21 to 82 years) with car-
diovascular diseases (CD) served as
controls.

Results. Fibromyalgia-associated symp-
toms regarding muscular complaints
were significantly more frequent in the
HPD group than in CD patients (53.7
% vs. 35.7%, p= 0.003). In particular,
we found a significant higher prevalence
of autonomic symptoms in the HPD
group as compared to the CD group re-
garding several qualities (cold hands,
p=0.039; flatulence, p=0.022; tired-
ness, p=0.017). In addition, swollen and
painful finger joints were reported more
often in the HPD group than in the CD
group (p=0.002). Of note, no differences
regarding any fibromyalgia-associated
symptom were detected when patients
with hypothalamic-pituitary hormone
excess syndromes were compared to
those with a pituitary pathology without
hormonal excess. Similarly, prevalence
of fibromyalgia-associated symptoms
was not related to the treatment modal-
ity of pituitary disease; i.e. surgical vs.
conservative or any hormonal replace-
ment therapy.

Conclusion. Our data suggest that pa-
tients with hypothalamic-pituitary disor-
ders may be at increased risk of develop-
ing fibromyalgia-associated symptoms.
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Introduction

Musculoskeletal pain is a frequent com-
plaint of patients with hypothalamic-pi-
tuitary diseases. In addition, patients of-
ten suffer from fatigue, exhaustion, and
sleep disturbances. Interestingly, these
symptoms are similar to those seen in
fibromyalgia syndrome (FMS), while
some of the clinical features of FMS
resemble those described in adrenal
insufficiency or growth hormone de-
ficiency (1-3). On the contrary, excess
production of pituitary hormones due to
pituitary tumours can also be associated
with rheumatological symptoms (4).
According to the criteria of the Ameri-
can College of Rheumatology, fibro-
myalgia can be classified as a form
of rheumatism that is associated with
widespread muscle pain in combination
with tenderness at least 11 or more of
18 specific tender points (5). The wide-
spread muscle pain must be present
for at least 3 months. Usually patients
show additional autonomic or func-
tional symptoms such as fatigue, sleep
disturbances, depressions and physical
deconditioning (6, 7), without any ob-
jective findings on physical examina-
tion or laboratory and imaging modali-
ties (8-10). The 2010 ACR preliminary
classification criteria diagnoses fibro-
myalgia as the sum of widespread pain
index (WPI) and total symptom sever-
ity (SS) with continuing symptoms for
more than 3 months and no hint of other
disorders that would otherwise explain
the pain (11). The SS scale score is the
sum of the severity of the 3 symptoms
(fatigue, unrefreshed sleep, cognitive
symptoms) and the number of somatic
symptoms. The estimated prevalence of
FMS in the general population is rela-
tively high with 2% to 4% of the popu-
lation affected (12, 13). Females are
at greater risk with a female-to-male
ratio of approximately 9:1, especially
through middle-age (9, 14).

In FMS, abnormalities of the hypotha-
lamic-pituitary (HP) axis have been



reported. A substantial number of pa-
tients with FMS have low levels of
insulin-like growth factor (IGF-1) and
growth hormone (GH), suggesting dys-
regulation of the GH/IGF-1 axis (1, 2,
15). Since no consistent defects in pi-
tuitary function have been found and
most patients show normal pituitary
responsiveness to exogenously admin-
istered growth hormone releasing hor-
mone (GHRH) (1, 2), the reported dys-
regulation is most likely of hypotha-
lamic origin (1, 6). Moreover, several
studies revealed lower levels of basal
plasma cortisol (16-18) and a dimin-
ished expression of glucocorticoid re-
ceptors in patients with FMS compared
to controls (16) or a disturbed receptor
function (19). Another study demon-
strated a lower total cortisol release
in response to the Trier Social Stress
Test and exogenous ACTH stimula-
tion, but normal salivary free cortisol
concentrations and ACTH levels when
compared to healthy controls (20). In
the study of Calis et al., 95% of the
patients with FMS had a lower 11-de-
oxycortisol level after metyrapone
than the lowest 11-deoxycortisol level
after metyrapone detected in healthy
controls (21). Finally, it has been pre-
viously shown in a population-based
prospective cohort study that subjects
with high levels of cortisol post-dexa-
methasone, indicating a failure to sup-
press the HPA axis, and low cortisol
levels in morning saliva and high lev-
els in evening saliva, which indicates a
disruption of the diurnal rhythm, were
at increased risk of new-onset chronic
widespread pain (22). These data also
point to an alteration of the hypotha-
lamic-pituitary-adrenal axis.

In addition, FMS patients were found
to have elevated basal values of FSH
and LH as well as lowered basal values
of estrogens and free triiodothyronine
(FT3) (23, 24). It is still unclear wheth-
er the observed HP axis abnormalities
predispose patients to develop FMS,
or whether the chronic nature of FMS
symptoms alter the HP axis activity
(25). The aim of the present study was
to evaluate whether and to which extent
patients with various hypothalamic-pi-
tuitary disorders suffer from symptoms
associated with the FMS.
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Table I. Pituitary pathologies in the hypothalamic-pituitary disorders (HPD) group.

Pathology Number of patients Percentage
Prolactinoma 31 25.6
Non-functioning pituitary adenoma (NFPA) 66 54.5
Hypopituitarism of unknown origin 1 0.8
ACTHoma 4 33
STHoma 2 1.7
TSHoma 1 0.8
Craniopharyngeoma 8 6.6
Sheehan-syndrome 1 0.8
Central diabetes insipidus of unknown origin 2 1.7
Meningeoma 2 1.7
Suprasellar tumour 1 0.8
Intrasellar cyst 1 0.8
FSHoma 1 0.8
Total 121 100.0

Materials and methods

A questionnaire, developed for evalu-
ating skeletal, muscular, vegetative
symptoms, and swollen joints in FMS,
was sent to 121 patients with hypo-
thalamic-pituitary disorders (HPD; 60
women, 61 men; mean age, 55.4 years;
range, 21-83 years) of the endocrine
out-patients clinic. The questionnaire
was based on the FMS questionnaire
by the German Fibromyalgia Asso-
ciation DFV (26). Baseline character-
istics of the study participants in the
HPD group (Table I) were as follows:
68.6% (n=83) suffered from a non-
functioning pituitary adenoma or other
pituitary pathology without hormonal
excess, whereas 31.4 % were treated
for a hormone producing pituitary ad-
enoma (n=38). Moreover, 67.8 % of
the patients had prior surgery for their
endocrine disease (n=82). All patients
with impaired hypothalamic-pituitary
function received adequate hormone
replacement therapy (n=71, 58.7%).
As control group, 115 patients (57
women, 58 men; mean age 56.9 years;
range, 21-82 years) with cardiac dis-
ease (CD) such as coronary heart dis-
ease, pulmonary hypertension, chronic
heart failure, cardiac valve disease,
cardiomyopathy, hypertensive cardiac
disease and arrhythmias, were included
in the study.

The questionnaire addressed various
autonomic symptoms, including com-
plaints of cold hands, dry mouth, sweat-
ing, sleep disturbances, nocturnal teeth
grinding, flatulence, obstipation and
diarrhoea, dysphagia, dyspnoea, car-
diac arrythmias, dysaesthesia, dysuria,
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headache, and tiredness. In addition,
patients were asked if they suffered
from chronic back pain or depression.
The study protocol was approved by
the Ethics Committee of the University
of Kiel, Germany, informed consent
was obtained.

Statistical analysis

Data are expressed as meanzstandard
deviation or as median where appropri-
ate. Results obtained in the two groups
were compared using the non-paramet-
ric Wilcoxon signed-ranks test. A p-
value of less than 0.05 was considered
significant.

Results

Specific musculoskeletal symptoms are
significantly more common in patients
with hypothalamic-pituitary disorders
Fibromyalgia-associated =~ symptoms
regarding muscular complaints were
significantly more frequent in the HPD
group than in CD patients (p=0.003;
Fig. 1). In particular, patients in the
HPD group suffered significantly
more from muscular pain of the neck
(p=0.001), forearms (p=0.046), calves
(p=0.015) and thighs (p=0.004; data not
shown). Although there were no sig-
nificant differences between the two
groups regarding skeletal symptoms in
total (p=0.181, Fig. 1), significant dif-
ferences were noted regarding shoul-
der (p=0.007), elbow (p=0.038) and
finger pain (p=0.001; data not shown).
In addition, swollen and painful finger
joints were more common in the HPD
than in the CD group (p=0.002; data
not shown). In contrast, no significant
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Fig. 1. Fibromyalgia-
associated ~ symptoms
in HPD patients (black
columns) and CD pa-
tients (grey columns).
MS: muscular symp-
toms; SS: skeletal
symptoms; AS: auto-
nomic symptoms; SJ:
swollen joints; MSF:
morning stiffness;
DE: depression; CBP:
chronic  back  pain;
*p<0.05.
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Table II. Autonomic symptoms in patients with hypothalamic-pituitary disorders (HPD)
and cardiovascular disease (CD). Significant differences are depicted as bold p-values.

Symptom HPD CD p-value
(n=121) (n=115)
Cold hands 51.2% 37.4% 0.039
Dry mouth 32.2% 27.0% 0.386
Sweating 38.0% 28.7% 0.109
Sleep disturbances 47.1% 36.5% 0.152
Teeth grinding 16.5% 13.0% 0.398
Flatulence 38.8% 24.3% 0.022
Obstipation 17.4% 11.3% 0.194
Diarrhoea 13.2% 13.9% 0.853
Dysphagia 16.5% 13.0% 0.317
Dyspnoe 14.9% 22.6% 0.139
Cardiac arrhythmia 23.1% 39.1% 0.007
Dysaesthesia 32.2% 21.7% 0.093
Dysuria 5.0% 0.9% 0.059
Headache 35.5% 27% 0217
Tiredness 61.2% 43.5% 0.017

Table III. Fibromyalgia-associated symptoms in hypothalamic-pituitary disorder (HPD)
patients, subclassified according to hormonal activity, treatment modality and hormonal

replacement therapy.

HPD (n=121) MS SS AS SJ MSF  DE CBP
Hormonal activity yes (n=38) 474% 684% 921% 105% 105% 2.6% 579%
no (n=83) 56.6% 590% 904% 18.1% 229% 84% 554%
p-value 0.683 0.683 0.655 0366 0.132 0317 1.000

Treatment modality surg (n=82) 512% 61.0% 89.0% 14.6% 159% 3.7% 524%
cons (n=39)  59.0% 64.1% 949% 179% 256% 128% 64.1%
p-value 0.796 0405 1.000 1.000 0405 0.102 0491
Hormonal replacement yes (n=64) 531% 594% 922% 172% 203% 63% 53.1%
therapy no (n=57) 544% 649% 89.5% 140% 175% 70% 59.6%
p-value 1.000 0.602 0527 0593 0.637 0.705 0.564

MS: muscular symptoms; SS: skeletal symptoms; AS:

autonomic symptoms; SJ: swollen joints;

MSF:morning stiftness; DE: depression; CBP: chronic back pain; surg: surgical; cons: conservative.

difference with respect to total swollen
joints (p=0.061) or morning stiffness
(p=0.857; Fig. 1) emerged. While there
were no significant differences between
the two groups regarding chronic back
pain (Fig. 1), patients in the HPD group
complained significantly more often of
pain of the cervical spine (24.0% vs.
12.2%; p=0.033).

Patients with hypothalamic-pituitary
disorders suffer more from cold hands,
flatulence and tiredness, but not
depression

With respect to autonomic symptoms
in total no significant differences were
found between the HPD and the CD
group (p=0.827; Fig. 1). However,
some specific autonomic symptoms

were more prevalent in the HPD group
(Table II). In particular, patients in
the HPD group suffered significantly
more often from cold hands (p=0.039),
flatulence (p=0.022) and tiredness
(»=0.017). Prevalence of depression
did not differ between both groups
(Fig. 1).

Hormonal activity or treatment
modality in patients with
hypothalamic-pituitary disorders

do not affect prevalence of
fibromyalgia-associated symptoms
Comparison of patients with hypotha-
lamic-pituitary hormone excess syn-
dromes with those having non-secre-
tory adenomas and with other pituitary
pathologies without hormonal excess
did not reveal any differences regard-
ing fibromyalgia-associated symptoms
(Table III). Similarly, prevalence of
fibromyalgia-associated symptoms was
not associated with the treatment mo-
dality of pituitary disease; i.e. surgical
vs. conservative or to any hormonal re-
placement therapy (Table III).

GH deficiency is associated

with specific complaints

No relationship was observed between
a specific pituitary hormone deficien-
cy and the prevalence of fibromyalgia
symptoms in total (Table IV). Howev-
er, in the HPD group patients with GH
deficiency suffered significantly more
from dysaesthesia (40.0% vs. 28.4%;
p=0.052) when compared to patients
with adequate GH secretion, whereas
ACTH deficiency was significantly as-
sociated with less sweating (24.5% vs.
47.2 %; p=0.028).

Skeletal symptoms and swollen joints
are more common in female than male
patients with hypothalamic-pituitary
disorders

In the HPD group 72.1% of the fe-
males suffered from skeletal symp-
toms whereas male patients showed
significantly less symptoms (50.8%;
p=0.006). In addition, females more
often reported swollen joints (21.7%
vs. 9.8%; p=0.046). However, there
were no significant differences between
males and females with respect to mus-
cular and autonomic symptoms, depres-
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Table IV. Hypothalamic-pituitary disorders (HPD) and the prevalence of fibromyalgia-

associated symptoms.

HPD (n=121) MS SS AS SJ MSF DE CBP
LH, FSH yes (n=62) 51.6% 613% 93.5% 17.7%  21.0% 4.8% 54.8%
no (n=59) 559% 62.7% 88.1% 13.6% 169% 8.5% 57.6%
p-value 0.862  0.739 0.257 0.617  0.655 0414 0.847
GH yes (n=40) 52.5% 60.0% 875%  150% 20.0% 50%  42.5%
no (n=81) 543% 63.0% 92.6%  160% 18.5% 7.4% 63.0%
p-value 0.835  1.000 1.000 1.000  0.317 0.655 0.144
ACTH yes (n=49) 51.0% 57.1% 89.8% 163% 163% 6.1%  46.9%
no (n=72) 556% 653% 91.7% 153% 20.8% 6.9% 62.5%
p-value 0.853  0.564 0.763 0.796  0.808 1.000 0.178
TSH yes (n=48) 458% 58.3% 89.6%  14.6% 18.8% 63%  479%
no (n=73) 589% 64.4% 91.8% 164% 192% 6.8% 61.6%
p-value 0336  0.683 0.763 1.000  0.782 1.000 0.180
ADH yes (n=13) 538% 61.5% 923%  154% 154% 7.7% 61.5%
no (n=108) 537% 62.0% 90.7%  15.7% 19.4% 6.5% 55.6%
p-value 0.527  0.705 1.000 0.655  0.564 0.317 0.157

MS: muscular symptoms; SS: skeletal symptoms; AS: autonomic symptoms; SJ: swollen joints; MSF:
morning stiffness; DE: depression; CBP: chronic back pain; LH: luteinizing hormone; FSH: follicle-
stimulating hormone; GH: growth hormone; ACTH: adrenocorticotropic hormone; TSH: thyroid stim-

ulating hormone; ADH: antidiuretic hormone.

sion, morning stiffness, and chronic
back pain (data not shown).

Discussion

FMS is a painful syndrome of non-
articular  origin, characterised by
widespread musculoskeletal pain and
symptoms such as fatigue, sleep distur-
bances, gastrointestinal complaints and
psychological problems that are similar
to those experienced by patients with
hormone deficiencies. Hypothalamic-
pituitary disorders, therefore, might
be associated with fibromyalgia-like
symptoms, the extent of which is not
completely known. Of note, the aetiol-
ogy of this diffuse complex of clinical
symptoms is not yet completely under-
stood. The data presented herein dem-
onstrate that patients with hypothalam-
ic-pituitary diseases suffer significantly
more often from muscular symptoms in
comparison to a control group without
a history of hypothalamic-pituitary
disease. Similarly, there was a higher
prevalence of several autonomic symp-
toms and we found a significant dif-
ference between the HPD and the CD
group regarding painful shoulders, el-
bows, fingers, swollen finger joints and
pain of the cervical spine.

Our data support the hypothesis that
hypothalamic-pituitary disorders and
FMS may both represent a state of
endocrine dysfunction, the nature of

which remains to be elucidated. Inves-
tigations in the aetiology of FMS have
focused upon central pain processing
systems (27). Presumably, patients with
FMS develop functional changes in the
central nervous system with excitability
of neurons, enlargement of their recep-
tive fields, reduction in pain threshold,
and recruitment of novel afferent inputs
(9). It has been shown that fibromyal-
gia patients have deficiencies in sero-
tonergic, dopaminergic and noradren-
ergic neurotransmission (28, 29). The
enhanced pain perception may also be
due to increases in pro-nociceptive neu-
rotransmitters like glutamate and sub-
stance P (29, 30). Further risk factors
for FMS or enhanced pain responses
include genetic factors, environmental
triggers, and abnormal neuroendocrine
and autonomic nervous system function
(22, 31, 32). Disturbances of the hypo-
thalamic-pituitary-adrenal axis could
also be important in the pathophysiol-
ogy of FMS. Symptoms may be due
to low circulating cortisol, alterations
in central neurotransmitter systems or
disturbance of the relationship between
cortisol and central neurotransmitter
function (33). The reduced hormonal
and autonomic responses appear to re-
flect impairment in the hypothalamic
or central nervous system response to
stimuli rather than a primary defect at
the level of the pituitary gland or the
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peripheral glands (34). Recent data
suggest a putative role of cytokines in
the pathogenesis of FMS (35). Finally,
brain imaging studies show structural
differences between patients with FMS
and healthy individuals (28, 36). Pre-
sumably, a combination of multiple,
impaired functions in different systems
may lead to profound physiologic and
clinical consequences in FMS.

Since the lack of cortisol or growth hor-
mone can clinically manifest as muscu-
lar weakness or tiredness, it iS conceiv-
able that the reported symptoms in the
HPD group are due to cortisol or growth
hormone deficiency. In fact, many pa-
tients with FMS have low levels of IGF-
1 and GH and/or cortisol. However, in
our study we could not demonstrate
any relationship to either a particular
hormone deficiency or to hormonal re-
placement therapy. Only dysaesthesia
correlated with a hormone deficiency.
Furthermore, it should be considered
that patients with any pituitary pathol-
ogy (and no secretory deficiency) fre-
quently complain about sleep distur-
bances and tiredness (37, 38).

The frequent occurrence of fibromyal-
gia-like symptoms in the HPD group
cannot either be explained by the
chronic character of the pituitary dis-
eases per se, because this applies also
to the control group. Due to the tight
functional connection between the
sympathico-adrenal and the hypotha-
lamic-pituitary-adrenal gland system
(39, 40), a functional impairment of
the adrenal medulla has been demon-
strated in patients with primary as well
as secondary adrenal insufficiency (41,
42). The expression of phenylethan-
olamine N-methyltransferase (PNMT),
the key enzyme for the conversion of
noradrenaline to adrenaline, is induced
by glucocorticoids (43, 44). It was
shown in rats and mice that activation
of PNMT in the periphery is dependent
on maintenance of physiological levels
of glucocorticoids (45-47). Therefore,
adrenomedullary function might be ad-
versely affected by prolonged periods
of hypocortisolism. Moreover, patients
with hypothalamic pituitary disorders
often harbour morphological abnormal-
ities on magnetic resonance imaging,
the importance of which for FMS has
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not yet been clarified. As the occurrence
of fibromyalgia symptoms in the HPD
group was to a large extent independent
of any hormone deficiency, disturbanc-
es in central neurotransmitters may be a
contributory factor for development of
the clinical symptoms.

Conclusion

In

patients

summary, our results indicate that
with hypothalamic-pituitary

disorders may be at increased risk of de-
veloping fibromyalgia-associated symp-
toms. Rheumatologists should consider
such endocrine disorders in patients
evaluated for FMS. It remains to be
clarified though whether fibromyalgia-
like symptoms in the HPD group reflect
pre-existing vulnerability to FMS, or
rather represent central changes promot-
ing the occurrence of FMS.
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