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Abstract

Introduction: Current evidences has shown hypothalamic dysfunction in cluster
headache (CH).CH is so explosive that finding any relationship between this type of
headache and different hormones could help to its better prevention and treatment.
Methods and Materials: This study was performed in Isfahan University of medical
sciences from June 2006 to June 2007 among 131 CH patients. Data was obtained
from 19 of these cases randomly.

Results: In our study we found statistically significant relation among cortisol,
thyroid hormone (T3) and follicle stimulating hormone (FSH). Among 19 CH
Patients, 11 cases had low FSH level (57.9%) and three cases (15.8%) had high
values. One case (5.3%) had low serum T3 level. 52.6% (10cases) demonstrated low
cortisol level. Other results for testosterone, T4, TSH and LH were not statistically
significant.

Conclusion: The altered hormone level (cortisol, FSH, T3) is a further indication of
permanent hypothalamic disturbance in cluster headache and might be a clue to

prevent, or treat this severe headache by hormonal modification.

Abbreviations: CH cluster headache, FSH follicle stimulating hormone, LH luteinizing hormone,
TSH thyroid stimulating hormone, T3 and T4 thyroid hormones.

Key words: cluster headache, hypothalamus dysfunction, gonadotropins, cortisol, thyroid
hormones.
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Introduction

The etiology of cluster headache (CH)
1s still unknown, but the finding from
neuroimaging studies"” as well as the
effect of deep brain stimulation,” have
demonstrated the involvement of the
hypothalamus, particularly in active
headache periods.

The cyclic nature of CH and
dysautonomic signs during attacks may
suggest a dysfunction in the central
nervous system related to rhythmic
regulating centers.*'?These patterns
suggest that the body’s biological clock
1s involved. Human’s biological clock
1s in hypothalamus.

Current evidence points to the
hypothalamic dysfunction with
increased metabolic hyperactivity in
the region of the suprachiasmatic
nucleus as being important in ' the
genesis of CH. The hypothalamus'is at
the crossroads of two major.endocrine
pathways: a horizontal
retinohypothalamopineal pathway
entraining the pineal gland to day-night
cycles, and the . (anatomically)
vertically  oriented  hypothalamic
anterior pituitary.axis; responsible for
hormonal control.">" More recently,
positron emission tomography (PET)
and functional MRI studies have
demonstrated that the ipsilateral
posterior inferior hypothalamus is
activated during CH attacks and 1is
structurally  asymmetric in CH
patients.(l’z) Thus, the posterior
hypothalamic area was chosen first by
Leone et al. as a target for stereotactic
neurostimulation leading to a profound

relief in the severity and frequency of
attacks in chronic CH patients.">'® For
years it has been recognized that male
cluster headache patients appear over
masculinized. Addressing this issue,
Sjaastad et al."” and Polleri"?
suggested that a peripheral
hypersensitivity to circulating hormone
may explain the “hyper’-masculinized
features in_patients with CH. Recent
neuroendocrine and sleep studies now
demonstrate . an . association between

gonadotropin and corticotropin
levels."” ' Accumulated  evidence
suggests - sympathetic  dysfunction--

embodied in the Horner sign so
commonly seen in the cluster headache
as ~a necessary ingredient in the
inspection of the cluster headache.
Sympathetic dysfunction 1is nows
thought to be associated with the
hypercortisolism, hypotestosteronism,
and lower-than-normal  melatonin
levels in the active cluster patients.*”
CH is infrequent, but so explosive,
recurring in rapid succession that many
afflicted men have committed
suicide;m) on the other hand this kind
of survey has never been done before
In our country, so it seems very
important to find any physiological
changes in these patients . By finding a
definite relationship between CH and
different hormones, we could prevent
or treat this type of headache much
better. According to this point of view,
we decided to evaluate different
hormones in cluster headache patients.
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Methods and Materials

Subjects: In our previous studyl3l
patients with definite cluster headache
were selected randomly from patients
who had gone to Alzahra hospital,
Noor hospital and other neurologist
offices, from June 2006 to June
2007.*? Using MRI, CT scan and
blood sample studies, other diagnoses
were excluded. Those selected had
definite CH criteria on the basis of the
International Classification of
Headache Disorders.®’

Patients with non-definite diagnosis or
another diagnosis were not included in
our study. All the cases were healthy
and took no chronic medication. They
were: 120: male, 11: female, 68.7%:20-
40 years old (mean age: 35-55 years:
range: 18-63).19 male cases were
chosen randomly among these 131
patients.

Protocol:

All subjects were fasting from:8:00h,
Venus blood samples were collected in
the morning for testosterone, T3, T4,
TSH, LH, FSH and cortisol in. One LH
and one FSH level were missed during
the measurement.

Assays:

All samples were analyzed at the
laboratory of Khaje Nasir, huddling
being done according to accredited,
commercial methods. Data  was
determined by Radio Immuno Assay
method. The company that produces
the kits is Iran Kavoshyar associated
with Immuno Tech company.

Statistics:

This study was. performed in Isfahan
University of Medical Sciences. Data
was analyzed using SPSS for repeated
measurement design. Normal values,
upper and lower normal limits were
estimated for each hormone by Npar-
Test. The results were compared with P
value of 0.05 by T-Test.

Results

Testosterone:

In our study 15.8% of patients had low
and the same (3 cases), had high serum
level and 68.4% (13 cases) had normal
values, that according to P value of
0.278, was not statistically significant
(0.278>0.05).

Cortisol:

10 cases (52.6%) had low cortisol
levels.9 cases (47.4%) had normal
values. It was significant due to P value
of 0.000 (0.000<0,05).(figure 1)
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Figure 1: Frequencies Of Cortisol Serumlevels [Normal Range: 260-720(Nmol/1)]

LH:

14 cases (73 .7%) had normal values
and 4 cases(21.1%)had low level LH.
This result was not statistically
significant t00(0.287>0.05).

11 (579%) cases showed low levels
and 3 (15.8%) cases had high levels. 4
cases (21.1%) had normal level. These
results were significant (0.046<0.05)
(figure 2).
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Figure 2: Frequencies Of Fsh Serumlevels [Normal Renge:1-12(IU/L)]
T3, TSH, T4:

17 cases (89.5%) had normal TSH
values and 2 cases (10.5%) had high
levels, that wasn’t significant due to p
value of 0.175(0.175>0.05).18
cases(94.7%) and 9 cases(47.4%) had

had low serum T3 level.4 cases(21.1%)
had low and 6 cases(31.6%) had high
T4 levels. The results were significant
for T3 but not significant for T4
(0.004<0.05, 0.899>0.05). (Figure 3)
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Figure 3: Frequencies Of T3 Serumlevels [Normal Range:1.2-2.8(NM/L)]

Discussion

We could not find any significant
relation between serum level of
testosterone, LH, TSH, T4 and cluster
headache. However, there were
significant relations between other
hormones (cortisol, T3, FSH).. Low
testosterone levels had been mnoted in
patients with episodic‘and chronic CH
as far back as three decades ago.”*>”
Three of the 10 chronic CH patients in
Nelson’s”” study.had low testosterone
levels, which he attributed to opioid
analgesic use. Another study found
low testosterone levels in episodic CH
and not chronic CH; this was attributed
to the disruption of REM sleep.*® The
circadian changes in testosterone and
cortisol  secretion and  morning
luteinizing level were evaluated in nine
CH patients in one survey, the results
of which showed reduction of
testosterone levels and increased
cortisol concentration, but LH was
similar in CH and control groups. It

was suggested that stress
accompanying the attack expectancy in
the active phase is the mechanism
behind the elevated plasma cortisol
level.®Y.  Accordingly Murialdo et
al.””  examining testosterone, its
metabolites, 17 B-estradiol, follicle-
stimulating hormone (FSH), luteinizing
hormone (LH), and luteinizing
hormone-releasing hormone (LHRH)
in episodic CH patients, chronic CH
patients, and normal controls; they
found decreased total and free
testosterone only in chronic CH
sufferers. LH peaks were lower in
response to LHRH in this population,
suggesting impairment in the pituitary-
gonadal feedback loop. Others have
suggested the same, attributing low
testosterone  levels  and/or  the
development of CH to stress-induced
alterations in the production of
cortisol.***”” Concomitant increased
basal cortisol rates in the episodic CH
patients confirmed the suspicion of a
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hyperactive hypothalamic pituitary-
adrenal axis.®” Our results were
correlated with low cortisol levels in 10
cases (52.6%), but we should remind
that our study wasn’t done in the active
phase of headache and LH values
weren’t significant just like the
previous results, on the other hand,
testosterone values weren’t significant
statistically. In another mentioned
study, nine cases demonstrated low or
low-normal testosterone levels that
were not related to our results."” In
several other investigations, the
measurements demonstrated  strong
correlation between testosterone,
cortisol, LH and chronic cluster
headaches;(27’28’32) the testosterone and
LH levels were significantly depressed
but  cortisol  concentration  was
increased.

Another survey demonstrated increased
basal and peak FSH level in episodic
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1- May A, Bahra A, Buchel C, Frackowiak RS, Goadsby PJ. Hypothalamic activation in cluster
headache attacks.Lancet 1998; 352 (9124):275-8.

2- May A, Ashburner J, Buchel C, McGonigle DJ, Friston KJ, Frackowiak RS, Goadsby PIJ.
Correlation between structural and functional changes in brain in an idiopathic headache

syndrome. Nat Med 1999; 5:836-8.

3- Franzini A, Ferroli P, Leone M, Broggi G. Stimulation of the posterior hypothalamus for
treatment of chronic intractable cluster headaches: first reported series. Neurosurgery2003;

52:1095-9;discussion 1099-10100

4- Polleri A, Masturzo P, Murialdo G, et al. Chronobiology of prolactin secretion: a marker in
physiology and pathology. In: MacLeod RM, Scapagnini U, eds. Central and Peripheral
Regulation of Prolactin Function.NewYork: Raven Press; 1980.p.207-20.

5- Ferrari E, Nappi G, Vailati A, Martignoni E, Bossolo PA, Polleri A. Circadian periodicity of
plasma prolactinin some neurological diseases. Int J Chronobiol 1979;6:231-42.

6- Ferrari E, Canepari C, Bossolo PA, etal. Changes of biological rhythms in primary headache

syndromes.Cephalalgia 1983;3(Suppl 1):58-68.

7- Polleri A, Nappi G, Murialdo G, Bono G, Martignoni E, Savoldi F. Changes in the 24-hour
prolactin pattern incluster headache. Cephalalgia 1982;2:1-7.

8- Nappi G, Micieli G, Sandrini G, Martignoni E, Lottici P, Bono G. Headache temporal patterns:
towards a chronobiological model. Cephalalgia 1983;3(Suppl 1):21-30.



634/ Investigation of hormonal profile in 19 patients with cluster headache

9- Nappi G, Facchinetti F, Bono G, et al. Lack ofB-endorphin and ,B-lipotropin circadian
rhythmicity in episodic cluster headache: a model for chronopathology.In: Pfaffenrath V,
Lundberg PO, Sjaastad 0, eds. Updating in Headache. Heidelberg:Springer Verlag,1985:269-
75.

10- Waldenlind E, Ekbom K, Friberg Y, Saaf J, Wetterberg L. Decreased nocturnal serum
melatonin levels during active cluster headache periods. Opuscula Medica 1984;4:109-12.

11- Chazot G, Claustrat B, Brun J, Jordan D, Sassolas G,Schott B. A chronobiological study of
melatonin,cortisol, growth hormone and prolactin secretion in cluster headache. Cephalalgia
1984;4:213-20.

12- Micieli G, Facchinetti F, Martignoni E, Bono G,Genazzani AR, Nappi G. Lowered and phase-
delayed 24-h levels of circulating testosterone in cluster headache.Cephalalgia 1985;5(Suppl
3):364-5.

13- Pringsheim T: Cluster headache: evidence for a disorder of circadian rhythm and hypothalamic
function. Can J Neurol Sci 2002;29:33-40.

14-Stillman M: Testosterone replacement therapy for treatment of refractory cluster headache.
Headache 2006;46:925-933.

15-Leone M, Franzini A, Bussone G. Stereotactic stimulation of posterior hypothalamic gray matter
in a patient with intractable cluster headache. N Engl J Med 2001;345:1428-9.

16- Franzini A, Ferroli P, Leone M, Broggi G. Stimulation of the posterior hypothalamus for
treatment of chronic intractable cluster headaches: first reported series. Neurosurgery 2003;
52:1095-9; discussion 1099-101.

17- Sjaastad O, Salvesen R, Antonacci F: Headache research strategy. Cephalalgia 1987; 7:1-6.

18- Polleri A: Sex steroids and cluster headaches: hypotheses. Cephalalgia 1990; 10:183-187.

19-Still Man Mark J,Testosteron replacement therapy for treatment refractory cluster
headache.Headache 2006:925-933

20- Stillman M ,Steroid hormones in cluster headaches. Curr Pain Headache Rep 2006; 10(2): 147-
52

21-Arran Frood, Cluster busters. Nature Medicine 2007;13:10-11

22-A.Ghorbani, MD, A.Chitsaz,MD, M.R.Savoj, MD, M. Etemadifar, MD,Investigation of
Demographic and Clinical Features in 131 Iranian Patients with Cluster Headache,Middle East
Journal Of Family Medicine2008;6:8

23-Headache Classification Committee of the International Headache Society. The International
Classificationof Headache Disorders, 2nd edition. Cephalalgia 2004; (Suppl. 1):9—-160.

24-Kudrow L: Plasma testosterone levels in cluster headache: preliminary results. Headache 1976,
16:28-31.

25-Nelson R: Testosterone levels in cluster and non-cluster migrainous headache patients.
Headache 1978, 18:265-267.

26-Romiti A, Martelletti P, Gallo MF, Giacovazzo M: Low plasma testosterone levels in cluster
headache. Cephalalgia 1983; 3:41-44.

27-Murialdo G, Fanciullacci M, Nicolodi M, et al.: Cluster headache in the male: sex steroid pattern
and gonadotropic response to luteinizing hormone releasing hormone. Cephalalgia 1989; 9:91—
98.

28-Facchinetti F, Nappi G, Cicoli C, Micieli G, Ruspa M, Bono G, Genazzani AR. Reduced
testosterone levels in cluster headache,Cephalalgia.1986:29-34

29- Bussone G, Leone M, D’Amico D, et al.: Endocrinology of cluster headache. In Cluster
Headache and Related Conditions. Edited by Olesen J, Goadsby P. Oxford, UK: Oxford
University Press; 1999:179-185.



635/ Iran. J. Neurol. Vol.8; No. 28, Winter 2010

30- Leone M, Bussone G: A review of hormonal findings in cluster headache. Evidence for
hypothalamic involvement. Cephalalgia 1993; 13:309-317.

31- Frediani F, Amperti E, Leone M, et al.: Cluster headache patients’ responses to dexamethasone
suppression test. Headache 1988; 28:130-132.

32- Kudrow L. Physical and personality characteristics in cluster headache. Headache 1974; 13:
197-20

33-Giovanni Murialdo , Marcello Fanciullacci , Maria Nicolodi , Ugo Filippi , Diego De Palma ,
Federigo Sicuteri , Alessandro Polleri. Cluster headache in the male: sex steroid pattern and
gonadotropic response to luteinizing hormone releasing hormone,Cephalalgia.2002:91-98

34-Leone M., FredianiF., D'AmicoD., PatrunoG., ValentiniS., ParatiE.A. and
Bussone G. Dexamethasone suppression test, melatonin and TRH-test in cluster headache , The
Italian Journal of Neurological Sciences2005:227-232

35-Klimek A, owczarczyk I, Gtuszcz-Zielinska A.Thyrotropic and thyroid hormone (T3 and T4)
content in Horton' s headache patients, Neurol Neurochir Pol. 1981;15(5-6):569-73



w00 w0 b jlaw 19 )0 (5050 LIg 41 (v g

335t o oS T

FIF—FIA ¢ IPAA b sl A 0 b ippisid Jlow 4100 e ly jfo pole aolikas

TN
oINS 338 s Al oo NS 3,0 50 40 wgeYligd o Slos PS5 o jul (glo a8l 1 Bus g adil
53 g oo Alide Sledgey9n 9 0)0w E98 (nl i alaily 495 0 (8L &5 Cewl oaiiS gl g wad a b

il 0disS SaS 5T 2 oy 5 (6 peSbny

530yt s o VPY s YWAY BOVYAS s 51 ool Sy pole 0aSitils o anlllas ol eomiyy 599
0,95 5 Olylom pled) b Cod 0l & s S Loy 1A 5l alogy e SledLI .ad slonil (5l 098 SIS
(09 DS 00y

O5=x529 (T3) 0,5 (5092 «J955 555 ooy ol o ylel I (gime ala; adlllas (] 50 sboasidly
85 dw g FSH 10l co o zedas OV A7) 585 VY o VA ol 50 wawl ey (FSH) J5S g8 S e
oo G V) OY /8 /el Ts ol oy g (0 .Y) Hlows o osiisls FSH o js (YU s (V07))
g5 s size g ybel Ll 5 LH,TSH, Ty g g glys guals palos 5018 (Lt 1y Js e 555 Crmtly oo pms
o9 ¥Uspen o, Shae Pzt osims (Las wilsiioo (Jg53,55 9 FSHLT3) lidge 90 arlans 5 16 yoS a2t
aolys ndy Bl 0aiiS Olgl g el 0,05l lie Glops (s Sldge 92 o i b azes (o 03
3

M99 7539 75 39539 pawgiansi. (ywgo¥ U gand JHLS . sladias 30y 1 golS 5 5lg




