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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) 

is still unknown, but the finding from 

neuroimaging  studies
(1,2)

 as well as the 

effect of deep brain stimulation,
(3)

 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.
(4-12)

These patterns 

suggest that the body’s biological clock 

is involved. Human’s biological clock 

is 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.
(13,14)

 More recently, 

positron emission tomography (PET) 

and functional MRI studies have 

demonstrated that the ipsilateral 

posterior inferior hypothalamus is 

activated during CH attacks and is 

structurally asymmetric in CH 

patients.
(1,2)

 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.
(15,16)

 For 

years it has been recognized that male 

cluster headache patients appear over 

masculinized. Addressing this issue, 

Sjaastad et al.
(17)

 and Polleri
(18)

 

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.
(19)

 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 is nows 

thought to be associated with the 

hypercortisolism, hypotestosteronism, 

and lower-than-normal melatonin 

levels in the active cluster patients.
(20)

 

CH is infrequent, but so explosive, 

recurring in rapid succession that many 

afflicted men have committed 

suicide;
(21)

 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 study131 

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.
(22)

 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.
(23)

    

 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 SERUM LEVELS 

[NORMAL RANGE:260-720(NMOL/L)]

 
LH: 

14 cases (73 .7%) had normal values 

and 4 cases(21.1%)had low level LH. 

This result was not statistically 

significant too(0.287>0.05). 

FSH: 

11 (57.9%) 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). 

0

1

2

3

4

5

6

7

F

R

E

Q

U

E

N

C

Y

2.0 4.0 6.0 8.0 10.0 12.0 14.0

STD.DEV=4.39

MEAN=5.7

N=17.00

FSH: SERUM LEVEL (IU/L)

FIGURE 2: FREQUENCIES  OF FSH SERUM  LEVELS  

[NORMAL RENGE:1-12(IU/L)]

16.0

 
 

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 

normal T3 and T4 levels.1 case(5.3%) 

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) 

 

Figure 2: Frequencies Of Fsh Serumlevels [Normal  Renge:1-12(IU/L)] 

 

Figure 1: Frequencies Of Cortisol Serumlevels [Normal Range: 260-720(Nmol/l)] 
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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 noted in 

patients with episodic and chronic CH 

as far back as three decades ago.
(24–27)

 

Three of the 10 chronic CH patients in 

Nelson’s
(25)

 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.
(26)

 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.
(28)

. Accordingly Murialdo et 

al.
(27)

 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.
(28,29,30)

 Concomitant increased 

basal cortisol rates in the episodic CH 

patients confirmed the suspicion of a 

Figure 3: Frequencies Of  T3  Serumlevels [Normal  Range:1.2-2.8(NM/L)] 
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hyperactive hypothalamic pituitary-

adrenal axis.
(31)

 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.
(19)

 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 

and chronic CH groups.
(33)

 We showed 

15.8% increased ,57.9% decreased and 

21.1% normal FSH levels. Increased 

cortisol and reduced TSH response to 

TRH were the results of one article.
(34)

 

Another study demonstrated 

statistically significant differences in 

T3 concentrations; it was reduced.
(35)

 

We noted significant correlation 

between FSH, T3, and CH patients. 

5.3% (one case) had low T3 level and 

others demonstrated normal T3 

values.2 cases (10.5%) had high TSH 

and the others demonstrated normal 

levels. 

 

Conclusion 

The altered hormonal levels (T3, 

cortisol, FSH) are a further indication 

of permanent hypothalamic disturbance 

in CH and might be a clue to prevent or 

treat this severe headache by hormonal 

modification.
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   بيمار با سردرد كالستر19بررسي پروفيل هورموني در 

  
  بازوور. قرباني، ب. آ

 
  636- 628،   1388زمستان،28شماره م، شتفصلنامه علوم مغزواعصاب ايران، سال ه

 

  چكيده

سردرد كالستر . باشد يافته هاي اخير مبني بر اختالل عملكرد هيپوتاالموس در سردرد كالستر مي :دفه ه  وسابق

توانـد در     نوع سردرد و هورمونهاي مختلف مـي       تا حدي شديد و ناتوان كننده است كه يافتن هرگونه رابطه بين اين            

  .پيشگيري و درمان بهتر آن كمك كننده باشد

 بيمـار بـا سـردرد       131 مـابين  1387 تا   1386 اين مطالعه در دانشكده علوم پزشكي اصفهان از بهار           :يروش بررس 

تمام بيماران در دوره    . ( بيمار كالستر به صورت تصادفي ثبت شد       19اطالعات مربوطه از    . كالستر دوره اي انجام شد    

  )سردرد كالستر بودند

وهورمـون  ) (T3 بين سـطوح سـرمي كـورتيزول، هورمـون تيروئيـد           در اين مطالعه رابطه معني دار آماري       :ها هتياف

 و سه نفـر   FSHسطح سرمي پايين    ) 57. 9(% نفر   11 بيمار،   19در بين اين    . بدست آمد ) FSH(محرك فوليكولي   

سـطح  )  نفر10 (52/ 6. %  داشتT3سطح سرمي پايين ) 5. 3(يك بيمار .  داشتندFSHسطح باالي سرمي  ) 15(%

  .دار نبود  از لحاظ آماري معنيLH,TSH,T4ساير نتايج براي تستوسترون، . يزول را نشان دادندسرمي پايين كورت

تواند نشان دهنده اخـتالل عملكـرد هيپوتـاالموس          مي)  و كورتيزول  FSH,T3(تغيير سطح هورمونها     :گيري  نتيجه

 ناتوان كننده امكان پذير خواهد بوده در نتيجه با تنظيم سطح هورمونهاي بدن، درمان مناسبتر  اين سردرد شديد و         

  .شد

  تيروتروپين.كورتيزون.تستوسترون.اختالل هيپوتاالموس .اي  سردرد خوشه :وازگان كليدي
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