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1. INTRODUCTION 

Headaches are among the most common 

neurological disorders in children and defined as 

pain located above the orbito-meatal line 

(cephalgia) not limited to the distribution of a 

cranial or cervical nerve (neuralgia). Primary 

headaches (especially migraine and tension-type 

headache (TTH)) are the most important cause 

of headaches in children and adolescent. It has 

detrimental effects on the child‟s academic 

performance, cognitive profile, and 

interpersonal relationships; and associated with 

personal and societal burdens of pain, disability, 

damaged quality of life and immense economic 

losses 
[1-5]

.  

2. CLASSIFICATION 

The International Headache Society (IHS) 

classifies headache into primary and secondary 

headache disorders, and set diagnostic criteria in 
the International Classification of Headache 

Disorders 3rd edition - beta version (ICHD III 

beta) for primary headaches, based on clinical 

history and physical examination. Primary 
headaches cannot be attributed to another 

underlying disorder, and are most often 

recurrent and episodic in their presentation.  
Migraines and tension type headaches are the 

most common primary headaches in children 
[2,7]

. 

A migraine is characterized by episodic attacks, 

moderate to severe in intensity, focal in location 

on the head, having a throbbing quality, and 
may be associated with nausea, vomiting, 

photophobia and phonophobia. Compared to the 

adults, pediatric migraine is shorter in duration 

and has a bilateral, often bi-frontal location. A 
migraine can also be associated with an aura 

that may be typical (visual, sensory, or 

dysphasic) or atypical (i.e., hemiplegic, “Alice 
in Wonderland” syndrome). While, TTH is mild 

to moderate in severity, diffuse in location, not 

affected by activity, non-throbbing and often 
described as constant pressure. TTH is much 

less frequently associated with nausea, 

photophobia or phonophobia, and is never 

associated with more than one of these at a time 
or with vomiting 

[2]
. 

When the headaches become frequent, they 

convert into chronic daily headaches (CDH) in 
up to 1% of children. The risk of conversion 

into a daily headache becomes more prominent 
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when a headache occurs more than 15 days a 

month 
[2]

. 

Secondary headache disorders result when 

another underlying organic disorder leads 

tocephalgia. The underlying illness should be 
clearly present as a direct cause of the 

headaches. Secondary headaches may be 

associated with significant morbidity and 
therefore warrant more urgent evaluation, 

require additional tests to confirm or exclude 

certain etiologies and perhaps even empirical 

treatment 
[2,7]

. 

3. EPIDEMIOLOGY 

The prevalence of childhood headaches and 

migraines has been reported from across the 

world with widely variable estimates of 

prevalence. Majority of the information 
available is limited to hospital-based studies or 

school surveys which may not reflect the true 

dimensions of the disorders prevalent in a 
community. Among the most common 

representative primary headaches in children, 

some studies point migraines and others as 

tension type headache 
[8-11]

. 

Headache prevalence ranges 3-8% at 3 years, 

19.5% at 5years, 37-51.5% at 7 years, and26-

82%in 7–15year-olds 
[12-17]

.In a review of 50 
population-based studies, the overall prevalence 

of a headache and migraine in children and 

adolescents (<20years) at any point in time, was 
58.4% and 7.7%, respectively. This analysis 

showed that around 60% of children and 

adolescent are prone to headaches and 8% prone 

to migraines, over periods varying from 3 
months to lifetime 

[18]
.In another review, 

covering 64 cross-sectional epidemiological 

studies published in 32 different countries in 
past 25 years, the mean prevalence of headaches 

and migraines in children and adolescents was 

54.4% and 9.1%, respectively 
[19]

.The 
prevalence of a tension-type headache in 

children in population and school-based surveys 

estimated about 31% (10%–72%) 
[6]

.The 

prevalence revealed an upward trend with 
increasing age for overall headache causes, 

migraine and TTH [17, 20-21]. There was a 

preponderance for female sex for overall 
headache causes (67% in females versus 58% in 

males) and migraine (9.7% in females versus 

6% in males) 
[18, 20-23]

. 

Long term trends show significant increase in 

incidence and prevalence of migraine and 
headache over the last 30 years, more so in 

developing countries, probably reflecting 

untoward changes in children‟s lifestyle. 

Incidence rates of migraine with aura and 

migraine without aura increased from 5.2 and 
14.5 per 1000 person-years in 1974 to 41.3 and 

91.9 per 1000 person-years in 2002, respectively 
[24]

.  

There was a statistically significant difference in 
the prevalence of migraine between Europe 

(8.35%) and the Middle East (8.69%) on the one 
hand and the USA (6.58%) and the Far East 

(6.70%) on the other, probably due to 

combination of genetic predisposition as well as 

environmental factors 
[18]

. 

A positive family history of headaches in first 

degree relatives was elicited in 23-66.18% of 

migraineurs and in 35-40% of TTH patients 
[20,25-27]

. In another study, 46% of patients with a 

migraine were found to have a family history of 

migraines as compared to 18% of patients with 
migraine having a family history of TTH 

[28]
. 

The study showed that the risk and frequency of 

TTH were found to be higher in patients with a 

migraine 
[29]

.Stress that included mental stress, 
sleep deprivation, physical exertion, watching 

television for long hours, etc. were the most 

common trigger factors for all primary headache 
disorders in general and more so for a migraine 

(85.06%) than TTH (43.08%)
[20,30]

.  

Menstruation as a trigger factor was reported in 

up to 1/3rd of the cases 
[20]

. 

Secondary headaches are uncommon in patients 

with recurrent headaches. Non-life-threatening 

diseases, in particular, respiratory tract 
infections and minor head trauma, are the most 

common causes of secondary headaches. In a 

small minority of patients, headache is 
secondary to serious life-threatening intracranial 

disorders, most common being meningitis 
[31]

. 

In one study, 20% of the study population had a 

headache once or more times a week, with an 

average Pediatric Migraine Disability 
Assessment Scale score (PedMIDAS) of over 

12.1 (and an impact on over 12 days in a 3-

month period). 10% of the population had a 

PedMIDAS score of 16.8 and a generic 
Pediatric Quality of Life Inventory (PedsQL4) 

score of 70.1, indicating a poorer quality of life 

than that of children with asthma, diabetes, or 
cancer 

[32]
. The primary headache disorders 

contributed to 34.61% of the total school days 

lost in a calendar year 
[20]

. An average of 0.6 

days of school was lost in a 3-month period 
across all school children 

[32]
.  

Global Burden of Disease Study 2010shows that 

TTH (20.1%) and migraine (14.7%) are 
respectively the second and third most prevalent 
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disease globally. Migraine was globally 8
th
 and 

4
th
 in south Asia region in rank in leading causes 

of years lived with disability (YLDs).  There 

was 8.0% and 8.1% rise in all age YLDs per 

100000 from Migraine and TTH, from 1990 to 
2010, respectively 

[33]
. WHO, International 

Headache Society, World Headache Alliance 

and European Headache Federation, in 2004, 
jointly launched a global campaign against 

headache disorder-“Lifting the Burden", to raise 

awareness of headache disorders and improve 

the quality of headache care and access to it 
worldwide 

[6]
. 

Being so prevalent worldwide, still, only a 

minority of people with headache disorders are 
diagnosed appropriately and timely. Even in 

developed countries, one-quarter of the parents 

were not aware of their children's headache [34]. 
Among children ultimately diagnosed with a 

primary headache syndrome, 21% are 

previously misdiagnosed by a healthcare 

professional, including neurologists. The time to 
correct diagnosis is 1 year on average and 

increases to 3 years if a child has been 

previously misdiagnosed 
[35,36]

. The average 
migraine headache history in one study was 2.48 

+/- 1.18 years in girls and 2.57 +/- 1.18 years in 

boys 
[37]

. Over 50% of children and adolescent 

are not visiting a health care provider about their 
headache and less than 20% taking prevention 
[38]

. Even in developed country like United 

States, one fourth of migraineurs are candidates 
for preventive therapy, and most of them are not 

receiving it, indicating an unmet need for it 
[39]

. 

Adolescents with headache often prefer taking 
analgesics themselves and overuse it, than 

visiting a physician. Medication overuse 

headache (MOH) had become a worldwide 

health problem with a prevalence of 1-2%, and 
is refractory to most of the available treatment 

options 
[40]

. 

4. PATHOPHYSIOLOGY 

Brain parenchyma itself is pain insensitive. 

Headache pain arise from pain-sensitive 

structures which include intracranial arteries and 
venous sinuses, dura matter and cranial nerves 

and from the extra cranial structures such as the 

skin, muscles, and blood vessels in the head and 

neck; mucosa of the sinuses and dental 
structures 

[41]
.  

Migraine is a multi-factorial, neurovascular 

headache disorder with complex 
pathophysiology, which has not been fully 

clarified. Migraine attacks are likely to begin 

centrally, suggest that multiple neuronal systems 

function abnormally and involve multiple 

cortical, subcortical, and brainstem areas that 
regulate autonomic, affective, cognitive, and 

sensory functions. There is a genetic 

predisposition for generalized neuronal hyper 
excitability, extreme sensitivity to fluctuations 

in homeostasis and a decreased ability to 

habituate itself, leading to the recurrence of a 
headache.  

Symptoms in the prodromal phase point to the 

potential involvement of the hypothalamus, 

brainstem, cortex, and limbic system. 
Hypothalamic neurons respond to changes in 

physiological and emotional homeostasis and 

regulate the preganglionic parasympathetic 
neurons in the superior salivatory nucleus, 

which in turn, stimulate the release of 

acetylcholine, vasoactive intestinal peptide, and 
nitric oxide (NO) from meningeal terminals of 

postganglionic parasympathetic neurons in the 

sphenopalatine ganglion, leading to dilation of 

intracranial blood vessels, plasma protein 
extravasation, and release of inflammatory 

molecules capable of activating pial and dural 

branches of meningeal nociceptors.  

Migraine aura is caused by cortical spreading 

depression (CSD), a slowly propagating wave of 

depolarization followed by hyperpolarization in 

cortical neurons and glia. CSD releases 
calcitonin gene-related peptide (CGRP) and NO 

into the meninges, which leads to transient 

constriction and dilatation of pial arteries and 
the development of dural plasma protein 

extravasation, neurogenic inflammation, platelet 

aggregation, and mast cell degranulation, which 
introduces proinflammatory molecules, altering 

the molecular environment of meningeal 

nociceptors. 

Headache phase begins with consequential 

activation of meningeal nociceptors at the origin 

of the trigeminovascular system leading to 

sensitization and activation of peripheral 

trigeminovascular neurons. 

The trigeminovascular pathway conveys 

nociceptive information from the meninges and 

large cerebral arteries, through the thalamus to 

the higher cortical structures of brain- brainstem 

nuclei, hypothalamic nuclei, and basal ganglia 

nuclei, which construct the specific nature of 

migraine pain. These projections are involved in 

initiating nausea, vomiting, yawning, 

lacrimation, urination, loss of appetite, fatigue, 

anxiety, irritability, and depression by the 

headache itself.  
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When central trigeminovascular neurons 

become sensitized, their spontaneous activity 
increases, their receptive fields expand, and they 

begin to respond to innocuous mechanical and 

thermal stimulation of cephalic and extra 
cephalic skin areas as if it were noxious. 

Recent evidence suggests that hypothalamic and 
brainstem neurons lower the threshold for the 

transmission of nociceptive trigeminovascular 

signals from the thalamus to the cortex. 

Genetic predisposition in migraine is evidenced 

by family history and was first observed in 
patients with familial hemiplegic migraine 

(FHM). Three genes identified, which regulates 

transmitter release, glial ability to clear 
(reuptake) glutamate from the synapse, and the 

generation of action potentials. FHM1 encodes 

the pore-forming α1 subunit of the P/Q type 
calcium channel on chromosome 19; FHM2 

encodes the α2 subunit of the Na
+
/K

+
-ATPase 

pump on chromosome 1; and the FHM3 

(SCN1A) encodes the α1 subunit of the 
neuronal voltage-gated Nav1.1 channel on 

chromosome 2. Large genome-wide association 

studies have identified 13 susceptibility gene 
variants for migraine with and without aura, 

three of which regulate glutaminergic 

neurotransmission, and two of which regulate 

synaptic development and plasticity. These 
findings explain the concept of generalized 

neuronal hyper excitability of the migraine 

brain. 

Migraine brain is altered structurally and 

functionally, secondary to the repetitive state of 
headache, explains the progression of disease 

[7, 

42-43]
. 

In a tension-type headache, primarily, 

pericranialmyofascial pain sensitivity is 

increased. Sensitization of second-order neurons 
at the level of the spinal dorsal horn or 

trigeminal nucleus, sensitization of supraspinal 

neurons, and decreased descending inhibition 
from supraspinal structures play a major role. 

NO-related central sensitization may be an 

important common denominator in pain 
mechanisms of TTH and while nociception from 

myofascial tissues is considered important in 

TTH, the role of a peripheral mechanism as an 

inciting factor is not clearly known, and 
certainly, central factors are important for 

CTTH because general hypersensitivity to pain 

stimuli has been demonstrated. In a magnetic 
resonance imaging voxel-based morphometry 

study, patients with CTTH demonstrated 

significant gray matter decreases in areas of the 

brain involved in nociceptive transmission 
[43-47]

. 

In secondary headache, nociceptive receptors 

are activated by an underlying pathology 
[42]

.  

5. CO-MORBIDITIES 

Epidemiological studies have established a 

strong association between primary headaches 
and psychiatric disorders and the reported rates 

ranged between 56.4-70.3% in migraine and 

36.4-77.8 % in TTH 
[30, 48-52]

. In one study, 
29.6% of CDH patients met criteria for at least 

one current psychiatric diagnosis, and 34.9% 

met criteria for at least one-lifetime psychiatric 

diagnosis 
[53]

. Depressive and anxiety disorders 
being the common disorders, other being 

dysthymia, phobic disorder, obsessive 

compulsive disorder, somatoform disorders, 
sleep difficulties and disorders (insufficient and 

poorer sleep quality, co-sleeping with parents, 

anxiety related to sleep, night waking, 
nightmares, bedwetting and pavor), suicidal 

ideation and an increased risk of suicidality 
[30, 

48, 50-52, 54-61]
.The lifetime prevalence of major 

depression was threefold higher in persons with 
migraine and in persons with a severe headache 

compared with controls
[62]

.TTH is associated 

with fewer close friends and had a higher rate of 
divorced parents 

[63]
. Previous studies have 

shown a significant negative correlation 

between total intelligence quotient, verbal 

intelligence quotient, performance intelligence 
quotient and the frequency of headache attacks 
[64]

. 

Neurological disorders associated with a 

headache and migraine, are mainly epilepsy, 

ADHD and Tourette syndrome 
[52, 55, 61, 65]

.The 
prevalence of epilepsy in patients with migraine 

varies from 1 to 17%, with an average of 5.9%, 

and greatly exceeds that of the general 
population (0.5–1%) 

[61]
. The risk of migraine is 

more than twice as high in subjects with 

epilepsy both in probands and in relatives, 
compared to people without epilepsy 

[66]
.The 

most obvious association is between migraine 

with aura (MWA) and epilepsy, with a high 

prevalence of MWA (30.4%) than other types of 
primary headache in children with seizures 

[67]
. 

The frequency of migraine in Tourette 

syndrome subjects was nearly fourfold more 
than the general population 

[68]
. 

A migraine is associated with motion sickness, 
recurrent limb pain, and red ear syndrome, 

characterized by intermittent unilateral ear pain 

or burning with redness of that ear that may be 
associated with headache 

[69]
. 

Common genetic and environmental risk factors 

may underlie both migraine and psychiatric 
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disorders 
[52, 67]

. The mechanisms underlying the 

association between headache and neuro-

psychiatric co-morbidities are poorly 

understood, but both pathophysiological (e.g., 

serotonergic dysfunction, hormonal influences, 

shared mechanism in structures of the central 

nervous system between pain and affective 

disorders, perhaps involving Limbic activation, 

dysregulation of the hypothalamic-pituitary-

adrenal axis) and psychological (eg, 

interoceptive conditioning, fear of pain, anxiety 

sensitivity, avoidance behavior) factors are 

implicated. 
[48, 56, 70-71]

.  

Obesity is significantly correlated with a chronic 

headache, chronic TTH, and migraine. Both 

diseases show a multifactorial etiology: genetic 

factors, inflammatory mediators and common 

lifestyle factors. A dysregulation of the 

hypothalamic neuropeptides involved in 

migraine can induce an alteration in feeding 

regulation. Also, adipokines produced by 

hypertrophic adipose tissue creates a systemic 

chronic inflammation that may contribute to the 

neurogenic inflammation of migraine. 

Reduction in BMI will lead to a reduction in 

headache frequency and better outcomes 
[72]

. 

Other medical problems associated with 

childhood headaches include atopic disorders 

(asthma, rhinitis or eczema), hay fever, frequent 

ear infections, anemia, hyperactive/impulsive 

behaviour, learning disabilities, stuttering, 

abdominal illnesses and bowel disease, enuresis, 

celiac disease, early menarche, and 

cardiovascular disease, especially ischemic 

stroke and patent foramen ovale (PFO) 
[1,61, 73-78]

.  

6. INVESTIGATIONS 

Headache evaluation should include detailed 

history followed by detailed general and 

neurological examinations. It should include 

family history of headaches or any other 

neurologic, psychiatric or chronic illness, 

developmental history, injuries, dietary habits of 

early childhood, school experiences, history of 

substance and sexual abuse, family 

relationships, socioeconomic and psychosocial 

status both of the child and parents and 

evaluation of any potential co-morbid conditions 
[17,79]

. A thorough review of lifestyle practices, 

including caffeine intake, regularity of meals, 

sleep habits, and exercise, is important in 

identifying possible sources of modification. It 

has been suggested that child-completed diaries 

and teacher observation forms should be used 

more widely 
[80]

. An appropriate headache diary 

should be kept to document the headache 

characteristics and associated symptoms, 

frequency, duration, degree of disability and the 

use of medications. Headache severity should be 

quantified using a pain rating scale, visual 

analogue scale or other equivalents according to 

age. Disability assessment should include the 

impact on school, home, and social activities 

and can be assessed with tools such as 

PedMIDAS 
[17,81]

.  

Primary headaches comprise migraine, TTH, 

cluster headache, other autonomic cephalgias 

and other primary headache disorders, are 

diagnosed according to the International 

Classification of Headache Disorders, 3rd 

edition (beta version). In secondary headache 

disorders, headache is the symptom of 

identifiable structural, metabolic or other 

abnormality
 [7]

. 

There is often difficult to make the diagnosis of 

primary headache disorders in children because 

of frequent headache transformations, changes 

in phenotype with age and sex, coexisting 

migraine and TTH, communication barriers, not 

fulfilling the prior episode or duration criteria 

requirement, and lack of a biological-based 

classification system for TTH and migraine 
[46,81]

. Typical features of migraine may not 

develop until later in life. Photophobia and 

phonophobia often do not develop until after age 

12.Younger children have a more difficult time 

describing pain 
[82]

. Important clues can include 

paroxysmal events where the child appears 

unwell or pale, vomits, or bangs or holds his or 

her head.  

Almost all type of headache syndromes 

affecting adults are being described in young 

patients 
[83]

. Neuro imaging is warranted when 

the neurologic examination is abnormal or 

unusual neurologic features occur during the 

migraine (Table 1) 
[2]

. MRI is the imaging of 

choice. The rate of abnormalities found on 

standard imaging for headache is between 14% 

and 28% 
[84]

. The ophthalmic examination is 

necessary to look for papilledema. The 

electroencephalogram and neurophysiological 

examinations (VEP, event related potentials, 

EMG) are of limited value in the routine 
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evaluation of headaches except from “migraine triggeredseizures”
[85,86]

.

Table1. Indications for neuroimaging in a child with headaches. 

Indications for neuroimaging in a child with headaches 

 Abnormal neurologic examination 

 Abnormal or focal neurologic signs or symptoms 

o Focal neurologic symptoms or signs developing during a headache (i.e., complicated migraine) 

o Focal neurologic signs or symptoms (except classic visual symptoms of migraine) develop during 

the aura, with fixed laterality; focal signs of the aura persisting or recurring in the headache phase 

 Seizures or very brief aura (<5 min) 

 Unusual headaches in children 

o Atypical auras including basilar-type, hemiplegic 

o Trigeminal autonomic cephalgia including cluster headaches in child or adolescents 

o An acute secondary headache (i.e., headache with known underlying illness or insult) 

 Headache in children younger than 6 year old or any child who cannot adequately describe his or her 

headache 

 Brief cough headache in a child or adolescent 

 Headache worst on first awakening or that awakens the child from sleep 

 Migrainous headache in the child with no family history of migraine or its equivalent 

 

7. TREATMENT 

Treatment of headache requires correct and 

timely diagnosis followed by a comprehensive 

treatment program, including acute and 
preventive treatment and a biobehavioral plan 

[2, 

87]
. 

Acute treatment, for stopping a headache attack 

on a consistent basis with return to functions as 

soon as possible with the goal being 2 hours 
maximum, includes 2 groups of medicines: 

nonsteroidal anti-inflammatory drugs (NSAIDs) 

and triptans. Ibuprofen is the effective and 

preferred drug for children older than 6 years. 
Acetaminophen can be effective in those with a 

contraindication to NSAIDs. Naproxen sodium 

and aspirin are other options 
[2,87]

. 

Currently 2 triptans are approved by the FDA 

for the treatment of migraine in pediatric 
population. Almotriptan is approved in age 12-

17 years and rizatriptan is approved in age 6-17 

years. Controlled clinical trials demonstrate that 
intranasal sumatriptan is safe and effective in 

adolescent (>12 years of age) with migraine. 

Zolmitriptan has shown efficacy in adolescents. 

Triptans vary by rapidity of onset and biological 
half-life related to their lipophilicity and dose. 

Clinically, 60-70% of patients respond to the 

first triptans tried, with 60-70% of the patient 

who didn‟t respond to the first triptans tried, 

responding to next triptan. Therefore, in the 

patient who doesn‟t respond to the first triptan 

in desired way, it is worthwhile to try a different 

triptan. Studies showed combination of 

naproxen sodium and sumatriptan may be 

effective in children. Recently, FDA approved 

combination of sumatriptan and naproxen 

sodium for the treatment of acute migraine 

attacks in pediatric patients above 12 years of 

age 
[2,87,88]

.  

As a general rule, all acute drug therapy should 

be combined with rest, sleep and adequate fluid 

hydration. 

The most effective way to administer acute 

treatment is to use NSAIDs first in mild to 

severe cases, restricting their use to not more 

than 2-3 times per week, and adding the triptan 

for moderate to severe, or attacks that have 

failed NSAIDs use, restricting to not more than 

4-6 attacks per month. Overuse needs to be 

avoided to prevent the transformation of the 

migraines into the MOH.  

Table2. Drugs used in the management of migraine headaches in children. 

Drug Dose Mechanism Side effects Comments 

ACUTE TREATMENT 

Ibuprofen 

 

7.5-10 mg/kg/dose Anti-

inflammatory and 
analgesic effect 

Gastrointestinal 

discomfort and 
bleeding, renal 

impairment 

Avoid overuse (2-3 

times per wk) 

Acetaminophen 

 

15 mg/kg/dose Analgesic effect Overdose can cause 

fatal hepatic 
necrosis 

Used when NSAID 

are contraindicated 

Aspirin  10-15 mg/kg/dose q4-6 
hr, maximum dose: 650 

Anti-
inflammatory and 

Gastrointestinal 
discomfort and 

Not to be used in 
children <16 years 
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mg/dose, 4000 mg/day analgesic effect bleeding, 
bronchospasm in 

asthmatics, tinitus, 
hearing impairment 

of age due to risk of 
Reye syndrome 

Naproxen  5-7mg/kg/dose q8-12 

hr, maximum dose: 
1000 mg 

Anti-

inflammatory and 
analgesic effect 

Gastrointestinal 

discomfort and 
bleeding, suppress 

platelet function, 
rash 

 

Almotriptan 
 

12.5 mg 5-HT 1B/1D agonist Vascular 
constriction, 

flushing, 
paresthesias, 

somnolence, 
gastrointestinal 

discomfort 

Approved by Food 
and Drugs 

Administration 
(FDA) in 

adolescents (age 12-
17 years) 

Avoid overuse 
(more than 4-6 times 

per mo) 
Contraindication: 

cerebrovascular or 
peripheral vascular 

syndromes, severe 
hepatic impairment, 

uncontrolled 
hypertension, 

hemiplegic 

migraine, along with 
ergotamine and 

MAO inhibitors, 
pregnancy 

Rizatriptan 
 

5 mg for child 
weighing <40 kg, 10 

mg for >40 kg 

Same Same Approved by FDA 
in children (age 6-17 

years) 
Available in tablets 

and melts 
Avoid overuse 

(more than 4-6 times 
per mo) 

Contraindications as 
above 

Sumatriptan Oral: 25 mg, 50 mg, 
100 mg 

Nasal: 10 mg 
SC: 6 mg 

Same Taste disturbance 
and others same as 

above 

Avoid overuse 
(more than 4-6 times 

per mo) 
Contraindications as 

above 

Zolmitriptan 
 

Oral: 2.5 mg, 5 mg 
Nasal: 5 mg 

 

Same  Same  Available in tablets 
and melts 

Avoid overuse 
(more than 4-6 times 

per mo)  
Contraindications as 

above 

Eletripten 40 mg Same Same Avoid overuse 

(more than 4-6 times 
per mo) 

Contraindications as 
above 

Frovatriptan 2.5 mg Same Same May be effective for 
menstrual migraine 

prevention 

Avoid overuse 
(more than 4-6 times 

per mo) 
Contraindications as 

above 
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Naratriptan 2.5 mg Same Same May be effective for 
menstrual migraine 

prevention 
Avoid overuse 

(more than 4-6 times 
per mo) 

Contraindications as 

above 

Sumatriptan and 

naproxen 
combination 

(sumatriptan 10 

mg+naproxen sodium 
60 mg)/24 hr in >12 

year age 
(maximum dose- 

85/500 mg/24 hr) 

Sumatriptan is 

serotonin agonist 
that causes 

vasoconstriction 
and naproxen has 

antipyretic, 
analgesic and anti-

inflammatory 
effect. 

 FDA approved 

combination 
medication for the 

treatment of acute 
migraine attacks in 

pediatric patients of 
age >12 years. 

PROPHYLAXIS 

Flunarizine 

 

5 mg hs Calcium channel 

blocker 

Headache, sedation, 

weight gain 
. 

Dose may increased 

to 10 mg hs 

Valproic acid 

 

20 mg/kg/24 hr (begin 

5 mg/kg/24 hr) 

Prolongation of 

Na
+ 

channel 
inactivation 

Attenuation of 
Ca

2+ 
mediated „T‟ 

current 
↑brain GABA 

Nausea, 

pancreatitis, fatal 
hepatotoxicity, 

bruising, hair loss, 
ovarian cysts 

Increase dose 

5mg/kg every 2 wk 

Topiramate 
 

100-200 mg divided 
bid 

Prolongation of 
Na

+ 
channel 

inactivation 
↑ activity of 

GABA 
Glutamate 

receptor 
antagonism 

Neuronal 
hyperpolarization 

through K
+
 

channel 

Decreased appetite, 
sedation, 

paresthesias, weight 
loss, metabolic 

acidosis, glaucoma, 
kidney stones 

FDA approved 
topiramate for the 

treatment of 
episodic migraine in 

adolescents 12 to 17 
years of age 

Increase slowly over 
12-16 wk 

Levetiracetam 

 

20-60 mg/kg divided 

bid 

Unknown Somnolence, 

dizziness, fatigue, 
irritability  

Increase every 2 wk 

starting at 20 mg/kg 
divided bid 

Gabapentin 900-1800 mg divided 
bid 

Unknown Fatigue, 
somnolence, 

aggression, weight 
gain, ataxia, tinnitus 

Begin 300 mg, 
increase 300 mg/wk 

 

Amitriptyline  1 mg/kg/day ↑ CNS serotonin 
and 

norepinephrine 

Sedation, 
electrocardiographic 

changes, altered 
atrioventricular 

conduction, dry 
mouth, constipation, 

confusion 

Increase by 0.25 
mg/kg every 2 wk 

 
Use at dinnertime to 

reduce morning 
sleepiness 

Cyproheptadine 0.2-0.4 mg/kg divided 
bid (maximum: 0.5 

mg/kg/24 hr) 

H1-receptor and 
serotonin agonist 

Sedation, increased 
appetite, thick 

bronchial secretion 
 

Preferred in children 
who cannot swallow 

pills; not well 
tolerated in 

adolescents 

Propranolol  10-20 mg tid Nonselective β-

adrenergic 
blocking agent 

Dizziness, lethargy, 

hypotension, 
decreased stamina, 

depression 

Begin 10 mg/24 hr, 

increase 10 mg/wk 
 

Contraindication: 
reactive airway 

disease, diabetes 
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mellitus, depression, 
orthostatic 

hypotension, cardiac 
disorders associated 

with 
bradyarrhythmias 

Coenzyme Q10 

 

1-3 mg/kg/day Increases fatty 

acid oxidation in 
mitochondria 

- Fat soluble; ensure 

brand contains small 
amount of vitamin E 

to help absorption 

Riboflavin 

 

50-400 mg daily Cofactor in energy 

metabolism 

Bright yellow urine, 

polyuria and 
diarrhoea 

- 

Magnesium 
 

9 mg/kg divided tid Cofactor in energy 
metabolism 

Diarrhea - 

Butterbur  

 

50-150 mg daily May act as anti-

inflammatory and 
similar to calcium 

channel blocker 

Burping, 

hepatotoxicity due 
to pyrrolizidine 

alkaloids in it 

- 

Onabotulinumtoxin 

A 

100 unit (age 11-17 

years) 

Inhibit 

acetylcholine 
release from nerve 

endings 

Injection site pain 

and hematoma, 
headache, ptosis, 

blurred vision, 
facial paresis, neck 

pain and weakness. 

Approved by the 

FDA for chronic 
migraine in adults. 

Used off label in 
children 

SEVERE INTRACTABLE 

Prochlorperazine 
 

0.15 mg/kg IV 
(Maximum dose: 10 

mg) 

Dopamine 
antagonist 

Agitation, 
drowsiness, muscle 

stiffness, akinesia 
and akathisia 

May have increased 
effectiveness when 

combined with 
ketorolac and fluid 

hydration 

Contraindication: 
long OT syndrome, 

movement disorders 

Metoclopramide 

 

0.2 mg/kg IV 

(Maximum dose: 10 
mg) 

Dopamine 

antagonist 

Agitation, 

drowsiness, 
urticaria, akinesia 

and akathisia 

Caution in asthma 

patient 
Contraindication: 

long OT syndrome, 
movement disorders 

Ketorolac 
 

0.5 mg/kg IV 
(Maximum dose: 15 

mg) 

Anti-
inflammatory and 

analgesic 

Gastrointestinal 
upset and bleeding 

Contraindicated in 
renal impairment 

Valproate sodium 

injection 
 

15 mg/kg IV 

(Maximum dose: 1000 
mg) 

↑brain GABA Nausea, vomiting, 

somnolence, 
thrombocytopenia 

Avoid use in hepatic 

disease 

Dihydroregotamine IV:  

0.5 mg/dose every 8 hr 
(<40 kg) 

1mg/dose every 8 hr 
(>40 kg) 

Nasal spray:  
0.5-1 mg/dose  

(0.5 mg/spray) 

Partial agonism at 

5-HT1D/1B 
receptors  

Nausea, vomiting, 

vascular 
constriction, 

phlebitits 

Dose may need to 

be adjusted for side 
effects (decrease) or 

limited effectiveness 
(increase) 

Contraindication: 
uncontrolled 

hypertension, 
cardiovascular 

disease, stroke, 
pregnancy 

     

The most effective way to administer acute 

treatment is to use NSAIDs first in mild to 

severe cases, restricting their use to not more 

than 2-3 times per week, and adding the triptan 

for moderate to severe, or attacks that have 

failed NSAIDs use, restricting to not more than 

4-6 attacks per month. Overuse needs to be 

avoided to prevent the transformation of the 

migraines into the MOH.  

For acute treatment of nausea and vomiting with 

headache, antiemetics with dopamine 
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antagonism (prochlorperazine and 

metoclopramide) have the best efficacy and are 
very effective when combined with ketorolac 

and intravenous fluid in the emergency 

department for treatment of an intractable 
headache. Subcutaneous sumatriptan can also be 

used. When they are not effective, further 

inpatient treatment of severe intractable 
headache or status migrainous may require 

dihydroergotamine. Sodium valproate is used 

when dihydroergotamine is contraindicated or 

has been ineffective. Dihydroergotamine should 
not be given in the 24 hours after triptan use. 

Triptans are contraindicated in patient treated 

with ergotamine within 24 hours and within 2 
weeks of treatment with monoamine oxidase 

inhibitors. Both triptans and ergotamine are 

contraindicated in hemiplegic migraine 
[2, 87, 89]

.  

Preventive treatment needed, if headaches are 

frequent (>1 headache/ week) or there is more 
than one disabling headache/month (missing 

school, home, or social activities, or a 

PedMIDAS score >20) with the goal to reduce 

frequency (1-2 headaches or fewer per month) 
and disability (PedMIDAS score <10). 

Prophylactic agents should be given in adequate 

dose for at least 4-6 months and then weaned 
over several weeks 

[2]
. Among all preventive 

medications only flunarizine demonstrated a 

level of effectiveness viewed as substantial 
[87]

. 
The most commonly used preventive therapy for 

headache and migraine is amitriptyline. Other 

prophylactic medicines are topiramate, valproic 

acid, levetiracetam, gabapentin, lamotrigine, 
zonisamide, pregabalin, cyproheptadine, and 

propranolol 
[2,87,89-90]

. Among these, only 

topiramate is approved by FDA, in adolescents 
12-17 years of age 

[91]
.Neutraceuticals including 

riboflavin, coenzyme Q10, butterbur and 

magnesium showed some efficacy 
[1, 92-94]

. 
Onabotulinumtoxin A is FDA-approved 

medication for a chronic migraine in adults and 

showed improvement in disability scores and 

headache frequency in pediatric chronic daily 
headache patients and in pediatric chronic 

migraine 
[95]

. 

Most common drugs used in the management of 

migraine in children and adolescents are 

summarized in Table 2. 

Same general principles and medications are 

used in TTHs. Flupiritine is a 
nonopioidanalgesic that has been approved in 

Europe for the treatment of TTH in children as 

young as age 6 years. Amitriptyline has the most 
evidence of effective prevention of TTH 

[2, 94]
. 

Melatonin also showed some efficacy 
[96]

. 

Drug treatment should be selected for each 

patient according to his or her need and 
expected response to it and limited by their side 

effects. If prophylaxis fails review the diagnosis 

and for the compliance with treatment, 
medication overuse, and comorbidities.  

A biobehavioral plan includes a discussion of 
adherence, elimination of barriers to treatment, 

avoidance of potential triggers (skipping meals, 

dehydration, decreased or altered sleep) 
andhealthy habit management (adequate fluid 

intake without caffeine, regular exercise, not 

skipping meals, and making healthy food 
choices, and adequate (8-9 hours) sleep on a 

regular basis) to cope with both the acute attacks 

and frequent or persistent attacks if present 
[2, 90]

. 

Biofeedback-assisted relaxation and cognitive 
behavioral therapy are effective for both acute 

and preventive therapy 
[90, 94]

. Physiotherapy 

may be appropriate for musculoskeletal 
symptoms. Yoga, meditation and acupuncture 

also said to have some benefit 
[57, 94]

. 

The management of secondary headache 

depends on the cause. 

 MOH, defined as a headache present for more 

than 15 days/month for longer than 3 months 

and intake of a simple analgesic on more than 
15 days/month and/or prescription medication 

including triptans or combination medications 

on more than 10 days/month. MOH frequently 
complicate primary and secondary headaches. 

Signs that raise suspicion of medication overuse 

are the increasing use of analgesics (non-

prescription or prescription) with either 
decreased effectiveness or frequently wearing 

off (i.e., analgesic rebound). This can be 

worsened by using ineffective and under-dose 
medications or misdiagnosing the headache. It 

can be managed by withdrawal of overused 

medication and review and reassessing the 
underlying primary headache disorder 

[40]
. 

7.1. Treatment in Development 

Based on the pathophysiology of primary 

headaches, CGRP blockers and receptor 
antagonists, 5-HT1F agonist, glutamate 

antagonists, selective neuronal and inducible 

nitric oxide (NO) synthase inhibitors, NO-
cGMP pathway blockers, and drugs that target 

ghrelin, leptin and orexin receptors are under 

development for both acute and preventive 

treatment for primary headaches. Therapies that 
modify brain networks and their functions are 

being developed. Transcranial magnetic 

stimulation, supraorbital transcutaneous 
stimulation, transcutaneous vagal nerve 

stimulation, transcutaneous stimulation of the 
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auricular branch of the vagal nerve and 

sphenopalatine ganglion stimulation had also 
shown efficacy in migraine treatment 

[42, 97]
 

Surgical options include decompression of 

various trigger sites are in evolving stage, and 

involve decompression of supraorbital, 

supratrochlear, zygomatico-temporal and greater 
occipital nerve 

[98]
. 

7.2. Prognosis  

In long-term follow-up of childhood migraine, 
up to 1/3

rd
 of patients will experience remission 

[21,99]
. Another 20-25% shift from migraine to 

TTH or vice versa 
[99]

. Diagnoses of primary 
headache subtypes change over time due to 

overlapping symptoms and possibly related to 

maturation 
[17]

. Of those who had become 

parents, 52% have in their present or previous 
families had one child or more who had 

developed recurrent headache, probably of the 

migraine-type 
[21]

. 

Risk factors that predict persistence and 

unfavourable clinical course include headache 
onset early in life, frequent headaches, 

increasing time between headache onset and 

first examination, female sex, maternal history 
of headache, comorbid psychiatric illness, poor 

sleep and stress, medication overuse, and poor 

self-efficacy for managing headaches 
[17, 21-22, 48, 

52, 56, 99, 101- 102]
.  

Outcome research for paediatric migraine 
headaches is limited, thus restricting knowledge 

of the effectiveness of long-term management 

and outcome. However, more than 93% of 

patients treated with a multidisciplinary team 
approach described significant improvement in 

headaches after 5 years 
[103]

. 

8. CONCLUSION 

Headache disorders represent a major public 

health problem and have been underestimated, 

under-recognized and under-treated throughout 
the world 

[104]
. More long-term comprehensive 

population-based studies and research studies 

needed to understand the pathophysiology and 

exact mechanism as well as in the development 
of drugs for management of childhood 

headaches. 
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