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Background: Headaches with marked, specific response to indomethacin occur in children, but the phenotypic spec-
trum of this phenomenon has not been well-studied.

Methods: We reviewed pediatric patients with headache showing >80% improvement with indomethacin, from seven
academic medical centers.

Results: We included 32 pediatric patients (16 females). Mean headache onset age was 10.9 y (range 2—16 y). Headache
syndromes included hemicrania continua (n = |3), paroxysmal hemicrania (n = 10), primary stabbing headache (n=2),
short-lasting unilateral neuralgiform headache attacks with conjunctival injection and tearing (n=1), primary exercise
headache (n=1) and primary cough headache (n=1). Adverse events were reported in |3, most commonly gastro-
intestinal symptoms, which often improved with co-administration of gastro-protective agents.

Conclusion: Indomethacin-responsive headaches occur in children and adolescents, and include headache syndromes,
such as primary cough headache, previously thought to present only in adulthood. The incidence of adverse events is

high, and patients must be co-treated with a gastroprotective agent.
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Introduction

Headaches are common in children and adolescents,
with 58% estimated prevalence (1). Primary headaches,
including migraine, are the most important cause of
neurological disability in older children and adoles-
cents (2). There is a subset of primary headache
disorders in which headaches are often refractory to

standard therapeutic interventions, but dramatic
improvement is seen, usually almost immediately,
with indomethacin introduction. Often termed

“indomethacin-responsive headaches,” the classic dis-
orders in this group include paroxysmal hemicrania,
hemicrania continua, primary cough headache, prima-
ry exercise headache, primary headache associated with
sexual activity, primary stabbing headache and hypnic
headache (3). These headache disorders are sufficiently
rare that the precise epidemiology is unknown; the
overwhelming majority of patients have adult onset,
with only a few reported pediatric cases (3-7).

This observational case series aimed to describe
the phenotypic spectrum of headaches in children and
adolescents for which dramatic clinical improvement
was seen with introduction of indomethacin.

Methods

We reviewed the clinical or research databases from six
pediatric tertiary medical centers, and reviewed all
patients who had received trials of indomethacin. We
then collected clinical data for all patients meeting the
following criteria: 1) Age <18 years at headache onset;
2) Headache showed clear improvement with indo-
methacin: >80% reduction in headache days/month
for episodic headache (typically assessed via headache
diary), or >80% reduction in headache severity for
continuous headache (patient’s perception of change
in degree of pain). In each database, data were primar-
ily collected via clinical interview and headache diary.
The 80% threshold was chosen as we were interested in
patients who had a dramatic response to indomethacin,
but recognized that some headache patients will not
have complete resolution of symptoms. The databases
are independent and had been maintained for different
periods of time, ranging from 1 to 23 years. Data were
then entered by investigators at each site into a stan-
dardized online collection form in Research Electronic
Data Capture (REDCap), designed specifically for this
study. The study was approved by McGill University
Health Centre Research Ethics Board.

Results

The clinical or
centers included

research databases from our
approximately 30,000 patients,

497 of whom had indomethacin trials with reliable
follow-up data.

Demographics. Thirty-two patients (16 females)
meeting inclusion criteria were identified. Mean head-
ache onset age was 10.7 y (range 2-16 y).

Headache  Syndromes. 28/32 (88%) patients
had a headache disorder meeting International
Classification of Headache Disorders 3rd edition crite-
ria (Table 1) (8); 13 had hemicrania continua, 10 par-
oxysmal hemicrania, two primary stabbing headache,
one short-lasting unilateral neuralgiform headache
attacks with conjunctival injection and tearing
(SUNCT), one primary cough headache, and one pri-
mary exercise headache.

Headache Features. Headache was unilateral, with
or without side-switching, in 24/32; of patients with
unilateral pain, the headache was side-locked (i.e.
occurred only on one side) in 18/24. Pain location
could involve almost any region; the most commonly
reported were temporal (19/32), frontal (14/32) and
retro-orbital (11/32). Pain character could be variable,
with 19 reporting pounding/throbbing, 15 sharp/stab-
bing, six pressure, and two unable to describe. Pain was
severe in 19, moderate in 12, and mild in one. Pain was
constant in seven; for the remainder headache duration
ranged from two seconds to multiple days.

Associated Symptoms. Autonomic symptoms were
reported in 17/32 patients. With respect to migrainous
symptoms, 23/32 had photophobia or phonophobia,
and 12/32 reported nausea/vomiting. Other reported
symptoms included tinnitus, agitation, paresthesias,
and vision blurring (Table 1, Supplementary Material).

Indomethacin Dosing. Age at indomethacin initiation
ranged from 3 to 17 y. For patients >45 kg, mean start-
ing dose was 56.0 mg/day (median and mode 75mg/
day; range 12.5-75mg/day) and mean final dose
122.3mg/day (median 125mg/day; mode 150 mg/day;
range 25-300mg/day). For patients <45kg, mean
starting dose was 1.1 mg/kg/day (median 1.1 mg/kg/
day; range 0.2-1.8 mg/kg/day) and mean final dose
2.5mg/kg/day (median 2.1 mg/kg/day; range 1.1-
5.4 mg/kg/day).

Response to indomethacin was complete (i.e. 100%
resolution of pain) in 24/32; of the remaining eight
patients, two reported 95% improvement, two 90%,
one 85% and three 80%. A wean of indomethacin
was attempted in 26/32 patients, with headaches recur-
ring in 18 of those 26. At last review, 9/32 patients were
still taking indomethacin.

Adverse events were reported in 13/32 patients
(41%), including upset stomach, nausea/vomiting,
bloody stools, gastroesophageal reflux, abdominal
cramps, diarrhea, fatigue, dizziness, mouth ulcers,
chest pains, idiopathic thrombocytopenic purpura,
and easy bruising. Gastrointestinal symptoms were
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Table I. Headache Syndromes.

Number of Patients

Mean Age of Onset

Associated Symptoms (Number patients reporting/

Syndrome (males/females) (range) total)
Hemicrania 13 (3/10) 113y (5yto l6y) Photophobia (12/13), phonophobia (I 1/13), nausea/
continua vomiting (7/13), conjunctival injection/lacrimation
(6/13), agitation (4/13), nasal congestion/
rhinorrhea (3/13), hemiparesis (3/13)*, miosis/
ptosis (2/13), pulsatile tinnitus (2/13), eyelid edema
(1/13), flushing (1/13)
Paroxysmal 10 (6/4) 115y 2yto 15y) Photophobia (6/10), conjunctival injection/lacrima-
hemicrania tion (5/10), miosis/ptosis (4/10), nausea/vomiting
(4/10), phonophobia (3/10), nasal congestion/
rhinorrhea (3/10), eyelid edema (3/10), agitation
(2/10), pulsatile tinnitus (1/10), unilateral vision
blurring (1/10), unilateral arm paresthesia (1/10)
Primary stabbing 2 (/1) 105y (I0yto Ily) Phonophobia (2/2), conjunctival injection/lacrimation
headache (1/2), photophobia (1/2), nausea/vomiting (1/2),
pulsatile tinnitus (1/2)

SUNCT I (1/0) 9y (N/A) Conjunctival injection/lacrimation (I/1), agitation
(1/1, photophobia (I/1, phonophobia (1/1,
nausea/vomiting (1/1), transient hemifacial
palsy (1/1)

Primary cough I (0/1) Iy (N/A) Agitation (1/1)

headache

Primary exercise I (1/0) 15y (N/A) Photophobia (1/1), nausea/vomiting (1/1)

headache

Unclassified 4 (4/0) 78y (3yto I13y) Agitation (3/4), conjunctival injection/lacrimation

(2/4), photophobia (2/4), phonophobia (1/4), nasal
congestion/rhinorrhea (1/4), nausea/vomiting (1/4)

* One of the patients with unilateral weakness had conversion disorder.

often ameliorated or eliminated with gastroprotective
agents including omeprazole, ranitidine, and calcium
carbonate. Four patients discontinued indomethacin
due to adverse events, and one patient was hospitalized
with gastrointestinal hemorrhage; all of these patients
had headache recurrence after indomethacin was
stopped.

Other Therapies. Patients had tried as many as 11
other medications or treatments other than indometha-
cin without success. In some cases, patients had severe
complications with these other agents, including one
patient who attempted suicide after starting topiramate.

Family History. A family history of headache was
obtained in 23/32 patients; however, only one of these
involved an indomethacin-responsive disorder. A boy
with hemicrania continua starting at six years of age
had a father who reported having past headaches that
responded dramatically to indomethacin, as well as a
mother and paternal grandmother with migraine. For
the remainder of individuals with positive family histo-
ry, other family members had either migraine or
unclassified headaches.

Neurologic Examination, Neuroimaging. Neurologic
examination was normal in 27/32 patients.

Neuroimaging was also normal or showed non-
specific findings in the vast majority. Several patients
had unexpected findings on neurological examination,
usually of uncertain relevance to the headache presen-
tation. One adolescent female with hemicrania con-
tinua had hemibody weakness contralateral to the
side of headache pain, attributed to conversion disor-
der; MRI showed compression of the cisternal segment
of the left cranial nerve V and an asymmetric left artery
originating from the basilar artery (Figure 1). After
reporting an 80% reduction in headache pain, she dis-
continued indomethacin due to side effects, but subse-
quently became pain-free with a left gasserian ganglion
injection and follow-up ablation. The boy with
SUNCT had headache onset following an episode of
Bell’s palsy; he had dysarthria and worsening of facial
droop with his headaches, and MRI showed initial
enhancement of cranial nerve VII which later resolved.
An adolescent female with hemicrania continua had
mild unilateral arm and leg weakness. An adolescent
male with hemicrania continua had transiently
decreased unilateral sensation in the V2/V3 distribu-
tion, postural tremor, and unilateral slowing of finger
tapping. Two females with hemicrania continua had
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Figure |I. Brain MRI for adolescent female with hemicrania continua and suspected vascular compression: Axial heavy T2-weighted
thin cuts (FIESTA) (A) and post-contrast T |-weighted (B) MRI shows asymmetric increased thickness but no enhancement of the

cisternal segment of the left cranial nerve 5. (C) Coronal FIESTA and (D) coronal Maximum Intensity Projection reformation of the
time of flight MR angiogram show close contact between the enlarged left cranial nerve 5 and a loop of the ipsilateral anterior inferior

cerebellar artery.

diplopia or vision blurring with convergence. Two
patients had uncomplicated Chiari I malformations.
One patient had a 3-mm enhancing cyst in the ventral
anterior portion of the pituitary gland.

Discussion

This is by far the Ilargest cohort of pediatric
indomethacin-responsive headache patients described,
with prior series including only 2—-8 patients (4—7). Our
data illustrate several important findings regarding
these rare disorders with important implications for
the management of pediatric headache.

Classical indomethacin-responsive headaches occur
in children and adolescents, often starting prior to
puberty. Our cohort included patients with hemicrania
continua, paroxysmal hemicrania, SUNCT, primary
stabbing headache, primary exercise headache, and pri-
mary cough headache. Some of these disorders, such as
primary cough headache, had been previously thought
to occur exclusively in adults (9). Physicians must con-
sider these entities in their differential diagnosis for
pediatric headache, particularly given the treatment
implications. For patients with trigeminal autonomic
cephalalgia features, brain MRI with angiography is
indicated to rule out vascular compression or other
structural lesions (10).

Many patients had migrainous features to their
headaches, which might discourage clinicians from
considering a trial of indomethacin, particularly since
migraines may have associated autonomic features and
are often shorter duration in children. While migraine

might respond to indomethacin in any case, an index of
suspicion for an indomethacin-responsive headache
should be raised if patients have atypical features
such as associated autonomic features, agitation, or
tinnitus.

While indomethacin can elicit dramatic clinical
improvement, the rate of adverse events is high, pri-
marily related to the gastrointestinal system. Our data
suggested that children did well if started on a low dose
(i.e. 25mg daily or ~1mg/kg/day, whichever is less)
and then were increased gradually (i.e. by 25mg/day
or 1mg/kg/day, whichever is less) every three days
until pain resolved or the patient developed intolerable
side effects. Three times a day dosing is preferred to
reduce side effects and increase efficacy. The optimal
target dose is still not entirely clear, but if side
effects are tolerable, patients may titrate up to 3—
4mg/kg/day (maximum 225 mg/day) before a decision
about efficacy is made (11). In our series, children
tended to tolerate the medication better if they were
also prescribed a gastroprotective agent to be taken
concurrently.

Although the majority of patients had an established
headache disorder, many had atypical or unusual asso-
ciated symptoms. Our data suggested consideration of
an indomethacin trial is reasonable in children or ado-
lescents with any of the following:

1. Clinical presentation of a known indomethacin-
responsive headache disorder.

2. Side-locked unilateral headache that
improved with other interventions.

has not
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3. Primary headache disorder that is refractory to mul-
tiple interventions, with significant reduction in
quality of life or function.

As this was a retrospective case series drawn from
tertiary academic centers, there is a risk of selection

bias. The true spectrum of pediatric indomethacin-
responsive headaches may be broader and may include
milder presentations. Prospective studies are necessary
to further clarify the phenotypic spectrum and deter-
mine the optimal treatment protocol.

Clinical Implications

children.

¢ Indomethacin-responsive headaches may be under-recognized in children and adolescents.
e Headache syndromes such as primary cough headache, previously only reported in adults, may occur in

e Although indomethacin may provide dramatic pain relief, there is a high risk for side effects and all
patients should be prescribed gastroprotective agents to be taken concurrently.
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