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Abstract

Objective: To test whether limiting of excessive vascular inflammatory 
responses might preclude the presentation of autonomic and clockwise 
characteristic features of cluster headache.

Background: Dysfunction in the inferior hypothalamic gray matter has been 
proposed in the pathophysiology of cluster headache, rendering vascular flow 
changes as an epiphenomenon of the trigeminal activation. However further 
data is necessary to validate this last assumption.

Methods: Three male patients, with active episodic cluster headache, were 
subjected to a one year regimen of subcutaneous administration of histamine 
(1-10 μg) twice a week.

Results: After a four years follow-up period, two patients remained 
asymptomatic; whereas in the third case, after a five years follow-up, the time 
between episodes shifted from every two years to three, duration of episodes 
from 4 weeks to 1, and frequency of attacks from 8 per day to 2.

Discussion: Prophylactic treatment aimed at limiting excessive inflammatory 
responses, through the activation of H3 receptors, disrupts the triggering of 
autonomic and clockwise characteristic features of cluster headache.
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Introduction
Cluster headache is clinically a well defined syndrome, involving 

autonomic features, that occurs in both episodic and chronic forms, 
in which patients several times a day suffer multiple excruciatingly 
severe one–sided pain attacks [1,2]. Incidence is rare when compared 
to other primary headache disorders [3]. Characteristic features of 
this syndrome include clockwise regularity, relapsing-remitting 
course, and seasonal variation. Observations using positron emission 
tomography (PET) have demonstrated that the rostral brainstem, is 
essential in migraine pathophysiology [4,5]. These findings suggest 
that brainstem regions play a pivotal role in either initiation or 
termination of the acute attack of migraine, such that migraine 
likely results from a dysfunction of the brainstem or diencephalic 
nuclei that are involved in the sensory modulation of craniovascular 
afferents [6,7].  Studies by May [8,9] and Goadsby [10], using (PET) 
lead to the proposition that dysfunction in pacemaker or circadian 
regions of the inferior hypothalamic gray matter constitutes the 
pathophysiology of this disorder [11]. All cluster headaches need to 
be treated with abortive, transitional, and preventive therapies [12-
14]. In a randomized, placebo-controlled, double-blind study [15], 
we have recently shown subcutaneous administration of histamine as 
a novel and effective therapeutic approach in migraine prophylaxis, 
aimed to limit excessive inflammatory responses throughout the 
activation of H3-receptors. Therefore we undertook an open clinical 
trial in order to test the efficacy of the subcutaneous administration of 
histamine in cluster headache.
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Patients and Methods
The source of the patients was the department of neurology. Three 

male patients with active episodic cluster headache, according to the 
Headache Classification Committee of the International Headache 
Society [2], showing no additional neurological or cardiovascular 
pathologies after a complete clinical and laboratory examination, 
including computer-assisted tomography, were subjected to an 
open clinical trial. The diagnosis of cluster headache was validated. 
Treatment consisted of a regimen of subcutaneous (back region 
of the upper arm) administration of histamine phosphate (10 μg/
mL of Evan´s solution) twice a week. The regimen started with an 
administration volume of 0.1 mL of histamine (1 μg), which was 
consecutively increased (by 0.1 mL) until reaching 1 mL (10 μg); 
with continuous repetition of this scheme (beginning again with 
an administration volume of 0.1 mL) during one year. The present 
investigation was conducted under national and international 
guidelines for experimental research in humans.

Patient Histories
Patient 1: A 54-year-old man consulted for a 10 years history of 

episodic cluster headache. Episodes occurred every two years, lasting 
each one for a period of 4 weeks and did not have a particular month 
that a cycle would start. Severe left periorbital pain attacks of 30 
min were present with a frequency of 8 per day, in association with 
ipsilateral blurry vision, conjunctival injection, lacrimation, palpebral 
ptosis, and rhinorrhea. Previous episodes of cluster headache showed 



Austin J Clin Neurol 2(9): id1075 (2015)  - Page - 02

Millán-Guerrero RO Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

no improvement to sumatriptan, prednisone and ergotamine tartrate 
and prophylactic treatment with verapamil, divalproex sodium, 
topiramate, lithium carbonate and carbamazepine treatment, 
provided no significant relief for previous cluster headache episodes.

Patient 2: A 43-year-old man with a history of two previous 
episodes of cluster headache, which occurred 5 and 3 years before 
initiation of a third one.  Each episode lasted for a period of 3 weeks and 
did not have a particular month that a cycle would start. Excruciating 
right-sided periorbital pain attacks of 1 hr were present with a 
frequency of 5 per day, in association with ipsilateral lacrimation and 
with photophobia, phonophobia, nausea, and rhinorrhea.  Treatment 
with sumatriptan, lithium carbonate, and prednisone or sodium 
valproate provided no significant relief for previous cluster headache 
episodes.

Patient 3: A 50-year-old man with a history of two previous 
episodes of cluster headache, which occurred 5 and 3 years before 
initiation of a third one and did not have a particular month that a cycle 
would start.  Each episode lasted for a period of 2 weeks. Excruciating 
right-sided periorbital pain attacks of 1 hr were present with a 
frequency of 3 per day, in association with ipsilateral lacrimation and 
with photophobia, phonophobia, nausea, and rhinorrhea. Cluster 
headache proved previously to be unresponsive to sumatriptan, 
lithium carbonate, and melatonin and sodium valproate treatment.

Results
Data obtained before and after histamine treatment is 

comparatively depicted in Table 1. In patient 1, cluster headache 
attacks disappeared 20 days after initiation of histamine treatment. 
After a 5-year follow-up, the patient has reported an episode of cluster 
headache; which occurred three years after histamine treatment and 
lasted for a week.  Mild pain attacks were located at the left periorbital 
region, occurred twice a day, lasted for 20 to 30 min, and were relieved 
by sumatriptan. In addition, the patient presented mild conjunctival 
injection during pain attacks. Patients 2 and 3, respectively reported 
that cluster headache attacks disappeared 14 and 8 days after 
histamine administration began; remaining both asymptomatic after 
a 4-year follow up.

Discussion
Several drugs such as verapamil, lithium or corticosteroids are 

effective in CH prevention, but their mechanism of action is not 
understood [16]. Is necessary to demonstrate that limiting excessive 
vascular inflammatory responses fails to disrupt the triggering of 
autonomic and clockwise characteristic features of cluster headache. 
This study reveals that the subcutaneous administration of histamine, 
at considerable low doses (1-10 μg), seems to be effective and well 
tolerated for the prevention of cluster headache, disrupting the 

triggering of autonomic and clockwise characteristic features of this 
syndrome. Dimitriadou [17] demonstrated that the control of mast 
cells by histamine acting at H3-receptors involves neuropeptide-
containing nerves and presumably reflects the operation of a local 
C fiber nerve ending-mast cell feedback loop, controlling processes 
such as neurogenic inflammation [18]. Furthermore, this loop still 
functions when mast cells proliferate in an inflammatory condition. 
Taken together, we hypothesized that these data suggest that vascular 
changes, taking place during active cluster headache, far from being 
an epiphenomenon of the trigeminal activation, represent a necessary 
condition for the triggering of autonomic and clockwise characteristic 
features of cluster headache.

Finally, in light of the prophylactic efficacy, ease, and economy 
of histamine treatment in cluster headache and migraine, low-dose 
histamine therapy appears to be a novel and valuable clinical tool 
in neurovascular headaches how an alternative to those who cannot 
take others  agents. The outcome of this study provides hope for 
patients whose lives have been devastated [19] and an opportunity to 
understand the pathophysiology of primary headache. A limitation 
of this study is the absence of a control group. This is of particular 
concern as there is little doubt placebo effects are seen in cluster 
headache and the natural history of cluster headache is to fluctuate. 
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Patient Time since beginning of histamine treatment
(y)

Time between episodes (y) Duration of episodes (weeks) Frequency of attacks (per day)

Histamine Histamine Histamine

Before After Before After Before After

1 5 2 3 4 1 8 2

2 4 2-3 0 3 0 5 0

3 4 2-3 0 2 0 3 0

Table 1: Histamine in cluster headache.

http://www.ncbi.nlm.nih.gov/pubmed/15145989
http://www.ncbi.nlm.nih.gov/pubmed/15145989
http://www.ncbi.nlm.nih.gov/pubmed/23771276
http://www.ncbi.nlm.nih.gov/pubmed/23771276
http://www.ncbi.nlm.nih.gov/pubmed/23771276
http://www.ncbi.nlm.nih.gov/pubmed/22077141
http://www.ncbi.nlm.nih.gov/pubmed/22077141
http://www.ncbi.nlm.nih.gov/pubmed/22077141
http://www.ncbi.nlm.nih.gov/pubmed/11972577
http://www.ncbi.nlm.nih.gov/pubmed/11972577
http://www.ncbi.nlm.nih.gov/pubmed/11972577
http://www.ncbi.nlm.nih.gov/pubmed/19188565
http://www.ncbi.nlm.nih.gov/pubmed/19188565
http://www.ncbi.nlm.nih.gov/pubmed/11807151
http://www.ncbi.nlm.nih.gov/pubmed/11807151
http://www.ncbi.nlm.nih.gov/pubmed/18048446
http://www.ncbi.nlm.nih.gov/pubmed/18048446
http://www.ncbi.nlm.nih.gov/pubmed/9690407
http://www.ncbi.nlm.nih.gov/pubmed/9690407
http://www.ncbi.nlm.nih.gov/pubmed/16139660
http://www.ncbi.nlm.nih.gov/pubmed/16139660
https://books.google.co.in/books/about/Wolff_s_Headache_and_Other_Head_Pain.html?id=rqMTAQAAMAAJ&redir_esc=y
https://books.google.co.in/books/about/Wolff_s_Headache_and_Other_Head_Pain.html?id=rqMTAQAAMAAJ&redir_esc=y
https://books.google.co.in/books/about/Wolff_s_Headache_and_Other_Head_Pain.html?id=rqMTAQAAMAAJ&redir_esc=y
https://books.google.co.in/books/about/Wolff_s_Headache_and_Other_Head_Pain.html?id=rqMTAQAAMAAJ&redir_esc=y


Austin J Clin Neurol 2(9): id1075 (2015)  - Page - 03

Millán-Guerrero RO Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

11. Morelli N, Rota E, Gori S, Guidetti D, Michieletti E, De Simone R, et al. 
Brainstem activation in cluster headache: an adaptive behavioural response? 
Cephalalgia. 2013; 33: 416-420.

12. Whyte CA, Tepper SJ. Pearls & Oy-sters: trigeminal autonomic cephalalgias. 
Neurology. 2010; 74: e40-42.

13. Kinfe TM, Schuss P, Vatter H. Occipital nerve block prior to occipital nerve 
stimulation for refractory chronic migraine and chronic cluster headache: 
myth or prediction? Cephalalgia. 2015; 35: 359-362.

14. Francis GJ, Becker WJ, Pringsheim TM. Acute and preventive pharmacologic 
treatment of cluster headache. Neurology. 2010; 75: 463-473.

15. Guerrero RO, Cárdenas MA, Ocampo AA, Pacheco MF. Histamine as a 
therapeutic alternative in migraine prophylaxis: a randomized, placebo-
controlled, double-blind study. Headache. 1999; 39: 576-580.

16. Neeb L, Anders L, Euskirchen P, Hoffmann J, Israel H, Reuter U. 
Corticosteroids alter CGRP and melatonin release in cluster headache 
episodes. Cephalalgia. 2015; 35: 317-326.

17. Dimitriadou V, Rouleau A, Dam Trung Tuong M, Newlands GJF, Miller HRP, 
Luffau G, et al. Functional relationship between mast cells and C-sensitive 
nerve fibers evidence by histamine H3-receptor modulation in rat lung and 
spleen. Clin. Sci. 1994; 87: 151-163.

18. Göthert M, Garbar M, Hey JA, Schlicker E, Schwartz J-C, Levi R. New 
aspects of the role of histamine in cardiovascular function: identification, 
characterization, and potential pathophysiological importance of H3-
receptors. Can J Physiol Pharmacol. 1995; 73: 558-564.

19. May A. Illicit drugs and cluster headache: an inevitable discussion. 
Cephalalgia. 2012; 32: 1021-1022.

Citation: Millán-Guerrero RO, Isais-Millán S and Castillo-Varela G. Subcutaneous Administration of Histamine in 
Cluster Headache. Austin J Clin Neurol 2015; 2(9): 1075.

Austin J Clin Neurol - Volume 2 Issue 9 - 2015
ISSN : 2381-9154 | www.austinpublishinggroup.com 
Millán-Guerrero et al. © All rights are reserved

http://www.ncbi.nlm.nih.gov/pubmed/23359873
http://www.ncbi.nlm.nih.gov/pubmed/23359873
http://www.ncbi.nlm.nih.gov/pubmed/23359873
http://www.ncbi.nlm.nih.gov/pubmed/20231659
http://www.ncbi.nlm.nih.gov/pubmed/20231659
http://www.ncbi.nlm.nih.gov/pubmed/24989870
http://www.ncbi.nlm.nih.gov/pubmed/24989870
http://www.ncbi.nlm.nih.gov/pubmed/24989870
http://www.ncbi.nlm.nih.gov/pubmed/20679639
http://www.ncbi.nlm.nih.gov/pubmed/20679639
http://www.ncbi.nlm.nih.gov/pubmed/11279974
http://www.ncbi.nlm.nih.gov/pubmed/11279974
http://www.ncbi.nlm.nih.gov/pubmed/11279974
http://www.ncbi.nlm.nih.gov/pubmed/24958681
http://www.ncbi.nlm.nih.gov/pubmed/24958681
http://www.ncbi.nlm.nih.gov/pubmed/24958681
http://www.ncbi.nlm.nih.gov/pubmed/7924160
http://www.ncbi.nlm.nih.gov/pubmed/7924160
http://www.ncbi.nlm.nih.gov/pubmed/7924160
http://www.ncbi.nlm.nih.gov/pubmed/7924160
http://www.ncbi.nlm.nih.gov/pubmed/7585321
http://www.ncbi.nlm.nih.gov/pubmed/7585321
http://www.ncbi.nlm.nih.gov/pubmed/7585321
http://www.ncbi.nlm.nih.gov/pubmed/7585321
http://www.ncbi.nlm.nih.gov/pubmed/23043132
http://www.ncbi.nlm.nih.gov/pubmed/23043132

	Title
	Abstract
	Introduction
	Patients and Methods
	Patient Histories
	Results
	Discussion
	References
	Table 1

