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Abstract: Headache is the most frequent neurological symptom in childhood and the main reason

for admission to pediatric emergency departments. The aim of this consensus document is to define

a shared clinical pathway between primary care pediatricians (PCP) and hospitals for the management

of children presenting with headache. For the purposes of the study, a group of hospital pediatricians

and a group of PCP from the Emilia Romagna’s health districts were selected to achieve consensus

using the RAND/UCLA appropriateness method. Thirty-nine clinical scenarios were developed:

for each scenario, participants were asked to rank the appropriateness of each option from 1 to 9.

Agreement was reached if ≥75% of participants ranked within the same range of appropriateness.

The answers, results, and discussion helped to define the appropriateness of procedures with a low

level of evidence regarding different steps of the diagnostic-therapeutic process: primary care

evaluation, emergency department evaluation, hospital admission, acute therapy, prophylaxis, and

follow-up. The RAND proved to be a valid method to value appropriateness of procedures and

define a diagnostic-therapeutic pathway suitable to the local reality in the management of pediatric

headache. From our results, some useful recommendations were developed for optimizing the

healthcare professionals’ network among primary care services and hospitals.

Keywords: headache; migraine; red flags; RAND/UCLA appropriateness method; pediatric headache;

acute therapy; prophylaxis

1. Introduction

Headache is the most frequent neurological symptom in childhood, with a general
prevalence in the pediatric population estimated at about 58.4% according to a recent
study [1–3]. Headache also represents the main reason for admission to pediatric emergency
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departments with a rate ranging from 0.6 to 1.3% of total cases [4–6], most of them being
related to upper airway infections [4]. Recurring headache prevalence varies with age,
from 4.5% in children aged 4 to 6 years to 27.4% in adolescents aged 16 to 18 years [7].

The aim of this consensus document is to define a shared clinical pathway between
primary care pediatricians (PCPs) and hospitals for the management of children presenting
with headache. In consideration of the multiple etiologies, such as the high inappropriate
emergency department (ED) access rate, as well as the differences between inpatient and
outpatient management, an extensive collaboration among the involved healthcare profes-
sionals is desirable. This shared diagnostic approach will give useful recommendations to
primary healthcare and the hospital professionals involved, thus improving the standard
of care and quality of life of these patients.

2. Methods

The consensus document was realized using the Research and Development Corpo-
ration (RAND) and the University of California—Los Angeles (UCLA) appropriateness
method. The RAND/UCLA method consists of an appropriateness evaluation of diagnostic
and therapeutic procedures with sub-optimal scientific evidence by a panel of experts [8].
According to the RAND method, a procedure is defined as “appropriate” if the expected
benefits outweigh the expected negative consequences, with a wide margin that justifies it,
regardless of the costs. On the contrary, a procedure whose expected risks outweigh the
expected benefits is considered as “inappropriate”. According to the RAND definition, an
expert who makes a judgment on appropriateness/inappropriateness must consider the
clinical benefits and not be influenced by economic considerations. Therefore, appropriate-
ness accounts for the evaluation of the risk/benefit ratio of a list of diagnostic, management,
and therapeutic procedures [9].

A group of selected experts anonymously answered a questionnaire, whose results
are discussed in a collegial meeting; after that, a second survey was performed to reduce
eventual disagreement [10]. Every answer was then classified as “appropriate”, “inap-
propriate”, or “uncertain”. The aims of the questionnaire were to define: (1) approach in
primary care; (2) criteria for ED admission and hospitalization of children with headache;
(3) a diagnostic approach for hospitalized children; (4) the best evidence-based acute and
prophylactic treatment of headache disorders and migraine in children.

In this study, the questionnaire (Material S1) was organized in 39 clinical scenarios
developed by the project coordinators together with the Pediatrics Departments Directors
of Emilia-Romagna and the Pediatric Neuropsychiatry Department Director of Bologna
University. The clinical scenarios were proposed after a careful revision of current scientific
literature, including original research works, reviews and systematic reviews, meta-analysis,
recommendations and guidelines, selected using MEDLINE. For every scenario, a review
based on literature revision was provided to the experts panel after the survey. After
a discussion about the results and implementation, 25 recommendations were defined.

The panel of experts consisted of a group of hospital pediatricians and a group of
primary care pediatricians from the Emilia Romagna’s health districts, in proportion to their
pediatric population size according to 2018 Italian National Statistics Institute (ISTAT) data.

Expert judgment was expressed on a scale of 1–9, where “1” was considered definitely
inappropriate, “5” was considered uncertain, an “9” was considered definitely appropriate.
Intermediate values corresponded to different modulations of the judgment of inappro-
priateness (“2” and “3”), uncertainty (from “4” to “6”), and appropriateness (“7” and
“8”), respectively. In evaluating each indication, each expert referred both to their own
experience and clinical judgment and to the available scientific evidence. Free space was
provided for any annotations or comments.

The kick-off meeting was set at 22 September 2021 via Teams. The first round of the
questionnaire was blind to other panel members. The experts responded through an online
survey application “Google forms” with a one-month deadline. Round 1 responses were
collected and sent to an independent statistician for analysis. Results of the survey were
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discussed in the kick-off meeting, during which the collective ranking of scenarios and
indications was shown. Clarifications, adaptations, and refinements of the indications and
appropriateness ratings were made; thus, participants were asked to re-rank the scenarios
in a second round during the following four weeks. The results of the second round,
presented on 28 October 2021, were considered definitive.

Questionnaire results for each scenario were reported as frequencies and medians.
Median and discordance were classified into three levels of appropriateness (appropriate:
between ‘7’ and ‘9’, without disagreement; uncertain: between ‘4’ and ‘6’ or any median
with disagreement; inappropriate: between ‘l’ and ‘3’ with agreement) (Table 1).

Table 1. Ranking of median and disagreement of expert judgment on scenarios. The judgment was ex-
pressed on a scale from 1 to 9, where 1 = definitely inappropriate, 5 = uncertain, 9 = definitely appropriate.

Median Disagreement Classification

7–9 No Appropriate with agreement
7–9 Yes Appropriate but with disagreement
4–6 Not applicable Uncertain
1–3 Not applicable Inappropriate

Agreement was considered to be reached in the case of at least 75% of respondents
ranking within the same range of appropriateness. The data analysis was performed with
the STATA® Statistical Software (Release 11 College Station, TX, USA). The mean value
with a 95% confidence interval was calculated. Microsoft Excel® was used for graphic data
processing and presentation.

Results were resumed in bar and pie charts, as shown in the Material S2.

3. Results

Thirty-six hospital pediatricians and PCPs responded to the first survey, while 24 pan-
elists participated in the second survey.

Supplement Material S1 shows the administered questionnaire and Supplement Ma-
terial S2 includes the bar and pie charts derived from panelists’ answers to the first and
second surveys.

The recommendations developed by the coordination group are presented below
(summarized in Table 2) and divided into six parts representing the six phases of the
diagnostic-therapeutic pathway for headache management: patient evaluation by the PCP,
ED evaluation, hospital admission, acute therapy, prophylaxis and follow-up.

Table 2. Anamnestic data useful in the assessment of children with headache.

Headache Characteristics

Onset modalities (sudden onset, progressive)
Duration
Location (frontal, temporal, occipital, parietal)
Quality of pain (pulsating, severe)
Intensity
Premonitory symptoms
Aura
Association with vegetative symptoms (dizziness, sweating, etc.)
Association with neurological symptoms (ictal episodes, walking impairment, speech impairment,
diplopia, etc.)
Triggering factors (stress, sleep deprivation, coughing, Valsalva maneuver)
Alleviating factors (rest, staying in the dark)
Efficacy of analgesic therapy

Proximate pathological history

Recent trauma
Fever
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Table 2. Cont.

Remote pathological history

Primary headache
Neurocutaneous disorders (e.g., neurofibromatosis)
Congenital heart disease
Immunodeficiency
Neoplasms
Coagulopathies
Peritoneal ventricular shunts

Family history

Primary headache
Neurocutaneous disorders
Congenital heart disease
Immunodeficiencies
Coagulopathies
Primary headache
Neurocutaneous disorders

3.1. Primary Care Pediatrician Evaluation

3.1.1. Recommendation 1 (Scenario 1)

The following represent anamnestic red flags for secondary headaches:

A. Age < 3 years
B. Nocturnal or awakening headache
C. Vomiting at night or in early morning
D. Onset after physical effort, cough, Valsalva maneuver
E. Cognitive decline or personality changes
F. Altered state of consciousness
G. History of seizures
H. Recent onset (<2 months)
I. Explosive onset
J. Rapid worsening
K. Fixed unilateral headache
L. Association with projectile vomit, fever, general malaise
M. Slow-down of weight for height development
N. Change in headache pattern in children with known primary headache.

According to data reported in the literature, the assessment of pediatric patients with
headache is based as a first step on an adequate medical history, focused on searching for
the so-called “red flags”, warning signs suggestive of secondary headache. Among these
“red flags”, some are considered at high risk, as shown in Tables 2 and 3 [11,12]. In cases
with recent onset of headache (<6 months), nocturnal and/or early-morning presentation
with or without projectile vomiting, positive neurological examination, or an altered state of
consciousness or personality, the probability of an association to an intracranial expansive
process increases by approximately 4% [13,14].

Useful information also comes from the age at onset and presentation patterns (Table 4) [15].
Statistically, the first episode of severe acute headache is more frequently associ-

ated with fever during upper respiratory tract infections or migraines in pre-school age
(2–5 years) [11]. However, if the child’s age is below 5 years this should be considered
a red flag, as the highest prevalence of primary forms occur in school age (30–50%) and
adolescence (50–80%) [7].
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Table 3. Red flags in headache. Life-threatening red flags are in italics.

Headache Characteristics

Pain that wakes the child from sleep or occurs on waking
Worsening of headache in recumbency and/or during straining, coughing, and/or other forms of Valsalva
maneuver, physical activity
Sudden severe headache, thunderclap headache
Recurrent localized headache
Occipital headache
Inadequate response to therapy
Changes in headache characteristics (both chronic or acute): intensity, frequency, pattern
Chronic progressive headache

Clinical and medical history

Incomplete medical and clinical history
Age < 5 y/o
Recent head trauma (<12 h if severe, >12 h if mild)
High-risk population (sickle cell anemia, coagulopathy, immunodeficiency, former or present
tumor, cardiac diseases with right-left shunt, hydrocephalus or ventricular shunt, type 1
neurofibromatosis, tuberous sclerosis, familiar genetic syndromes)
Changes in mood, behavior, or personality *
Polyuria, polydipsia
Morning/fasting nausea and/or vomiting
Growth anomalies (head circumference increase, short stature or growth reduction,
precocious/delayed puberty)
Neck/rachis symptoms
Systemic disease symptoms (weight loss, night sweats, fever, joint pain)

Clinical data from physical examination

Reduced general condition
Neurological signs and symptoms (persistent nausea and/or vomiting, impaired mental state, ataxia,
asymmetric, weakness, focal deficits)
Motor signs and symptoms (regression of psychomotor development, focal deficits, gait abnormalities,
impaired coordination, impaired swallowing)
Visual disorders (papilledema, retinal hemorrhage, pathological pupillary response, diplopia, nystagmus or
abnormal ocular movements, visual field defects, visual acuity defect reduction unrelated to abnormal
ocular refraction)
Incompliant child (impossibility to perform physical examination)
Neck stiffness or other meningeal signs
Trauma
Cranial vascular murmur
Neurocutaneous markers
Macrocephaly

* In children, changes in mood and behavior might only indicate worsening pain.

Sudden onset of a headache of severe and progressive intensity (e.g., “thunderclap”
headache or “worst headache episode of my life”) may also be indicative of vascular events,
such as intracranial hemorrhage, carotid dissection, or venous sinus thrombosis [16,17].

A chronic progressive headache pattern should be carefully evaluated because it may
be related to a gradual increase in intracranial pressure, resulting from brain tumors, hydro-
cephalus, brain abscesses, vascular malformations, and vascular hemorrhage. More typical
primary headaches have a chronic non-progressive pattern [18]. However, significant
and worsening variations in temporal patterns may imply the occurrence of a secondary
headache on a previous primary form [19].
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Table 4. Headache temporal patterns.

Acute Headache Recurrent Acute Headache

Upper respiratory tract infections with or without fever
Migraine

Tension headache
Acute sinusitis Cluster headache

Pharyngitis Hypertension
Viral or bacterial meningitis Hyperhyroidism

Migraine (first episode) Pheocromocytoma
Drug abuse Drugs
Poisoning

Medications (steroids, oral contraceptives)
Ventricular-peritoneal shunt malfunction

Brain tumor
Subarachnoid haemorrhage

Intracranic haemorrhage
Hydrocephalus

Venous sinuses thrombosis

Chronic progressive headache Non progressive chronic headache

Brain tumor Chronic migraine
Communicating or obstructive hydrocephalus Tension-type headache

Pseudotumor cerebri Cluster headache
Cerebral abscess

Subdural chronic hematoma
Aneurysms and vascular malformations

Drugs
Poisoning

Daily persistent new onset headache

Primary acute headache and chronic headache association

A family or personal history of epilepsy, in a recurrent acute headache pattern, may
address secondary forms of headache with epileptic variants [18]. Indeed, there have been
specific types of epilepsy occurring simultaneously or immediately after a migraine aura
(migralepsy) and forms of headache that are the only manifestation of ictal electrical activity
(epileptic headache), but authors still have divergent opinions about definitions [20].

Headache that worsens with sneezing or coughing, triggered by Valsalva maneuver,
exertion, and physical activity may be suggestive of intracranial hypertension [13]. In
contrast, exacerbation with a transition from clino- to orthostatism may suggest intracranial
hypotension [13].

The presence of symptoms temporally associated with the headache episode is further
support to differential diagnosis. The classic neurological manifestations of migraine
auras, like paresthesias, fortification spectra, and scintillating scotomas are less common
in prepubertal children. Visual disturbances preceding or associated with the attack are
the most frequent symptoms in migraines, but it is important to carefully distinguish any
symptoms suggestive of occipital epilepsy (see Recommendation 2). Symptoms such as
nausea, vomiting, and myalgias are frequently associated to primary headache in pediatric
age [21]. The presence of vomiting and nocturnal awakenings is generally associated with
an increased risk of secondary forms, although some retrospective studies have not shown
correlations [22,23]. Hypo/hyperactivity, fatigue, transient speech changes, neck stiffness
and/or pain are aspecific warning signs involving the brainstem but may represent the
neurological manifestations of basilar origin migraine, although very rare in pediatric age.

Another salient aspect of the clinical history is headache localization [19,21,22]. An ex-
clusively unilateral headache in a pediatric patient, especially when associated with other
red flags, may be suggestive of secondary forms, and this is because migraines in children
are often bilateral, frontal or temporal, whereas tension-type headaches have a more diffuse
localization [23]. Endocrinological changes, such as growth retardation, precocious puberty,
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galactorrhoea, diabetes insipidus, hypo-hyperthyroidism, and obesity raise suspicions of
chiasmatic, hypothalamic or pituitary lesions [24].

Recommendation 1. In the case of acute headache in a pediatric patient, the PCP should identify
the red flags that require urgent diagnostic and therapeutic procedures by an adequate history
collection, in order to distinguish primary from secondary forms.

First and Second Survey Results Comparison

Most of the statements of Scenario 1 were rated with agreement at the first round.
Only a recent onset of headache (<2 months) and the slow-down of the weight for height
development obtained agreement for appropriateness as red flags after the second survey.

3.1.2. Recommendation 2 (Scenario 2)

The following are red flags for secondary headaches on physical examination:

A. Macrocephaly in infants
B. Meningeal signs
C. Neurocutaneous markers
D. Papilledema
E. Abnormal eye movements, diplopia or nystagmus
F. Asymmetry of strength or sensation
G. Disturbance of gait or balance
H. Asymmetry of osteotendinous reflexes

The general and neurological examination allows for the identification of several signs
and symptoms suggestive of secondary headache (Tables 5 and 6).

The finding of an elevated head circumference or disharmonic head growth before
sutures and anterior fontanel closure could be a sign of chronic progressive increase in
intracranial pressure [18]. In these cases, papilledema on ocular fundus examination (OF)
may be absent and the child may show only non-specific signs, such as irritability, vomiting,
and crying.

Table 5. Full objective examination of headache patients.

General and Vital Signs Assessment

General condition (complexion, hydration status)
Skin temperature
Cardiorespiratory activity
Blood pressure
Auxological parameters: weight, height, head circumference

Physical examination

Skin: search for skin discolorations
Examination of algogenic structures of the head and neck: sinuses, temporomandibular joints,
identification of trigger points, pain points or muscle contractures
Palpation of the thyroid gland
Assessment of nuchal stiffness
Pubertal state

Systematic neurological examination

Mental and psychic status (drowsiness, irritability), alertness, responsiveness, speech
Asymmetries and side marks
Ocular system: pupillary reflexes, extrinsic ocular motility with nystagmus and diplopia search,
visual field
Fundus oculi
Cranial nerves: facial symmetry, strength and sensitivity of facial districts, signs of focal pathology
Marching, balance, coordination, basic gait planting
Strength and sensitivity
Osteotendinous reflexes (in the infant, archaic reflexes)
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Table 6. General characteristics of primary and secondary headaches.

Primary Headache Secondary Headache

Duration of disease Chronic, >6 months Acute-subacute
Temporal pattern Recurring or daily Progressive

Localization Frontal, temporal Occipital
Features Pulsating, squeezing Gravitating
Intensity Mild to severe Generally severe

Time of the day Indifferent Upon awakening in the morning
Episode duration Hours to days Continuous

Neurological objectivity Normal Impaired
Emetic symptomatology Nausea > vomit Vomit > nausea

Visual symptoms Visual aura Diplopia
Phonophobia and photophobia Possible Absent

A headache episode with fever and typical features, such as drowsiness, irritability,
nuchal rigidity and positivity of some maneuvers, such as Kernig’s and Brudzinski’s
meningeal signs, is indicative of a severe intracranial infectious process [18].

On the other hand, the presence of skin dyschromia may be suggestive of neurocuta-
neous diseases. The most common are tuberous sclerosis, that may be associated with brain
masses (cortical/subcortical glioneuronal tubers, subependymal glial nodules or giant cell
astrocytomas), and neurofibromatosis type 1, associated with gliomas, hydrocephalus due
to congenital stenosis of Silvio’s aqueduct or, more rarely, Moyamoya vasculopathy [11,18].

Abnormalities on neurological examination, such as alterations in mental state, visual
disturbances (reduced vision, narrowing of the visual field, altered extrinsic ocular motility
with nystagmus and/or diplopia, visual field alterations), lateralizing signs or deficits
of strength and/or sensitivity of cranial or peripheral nerves, alterations in walking and
balance, or alterations in osteotendinous reflexes should be considered high-risk objective
red flags, and if associated with anamnestic red flags for expansive or vascular brain lesions
(see Recommendation 1), urgent neuroradiological investigations are indicated [12,25].
However, focal neurological manifestations with or without visual disturbances and pares-
thesias may be due to a migraine with aura [14]. Differential diagnosis can be difficult, but
the temporal pattern may be of help: focal neurological symptoms of aura develop over
several minutes and last less than 60 min, whereas a more rapid onset or longer duration
of symptoms makes a secondary etiology more likely. Refer to the third edition of the
International Classification of Headache Disorder (ICHD-III) for detailed criteria [3].

Within the neurological examination, the OF is pivotal, since it allows to rule out
papilledema, and therefore, potential intracranial hypertension. However, additional skills
and an adequate clinical experience are required for a pediatrician to perform this exam,
also considering the peculiarities and compliance of a pediatric patient. Furthermore, instru-
ments available to a non-specialist do not always allow correct visualization of the fundus;
therefore, if intracranial hypertension is suspected and the optic papilla visualization is
suboptimal, ophthalmologist consultations for OF with cycloplegia is appropriate [22,26].

Recommendation 2. Assessment of vital signs, general physical examination, and a complete
neurological examination should always be performed in a child with headache, as this can identify
warning signs suggestive of secondary headache. In particular, the presence of high-risk red
flags suggestive of severe conditions such as infectious processes, vascular lesions or intracranial
expansions should be excluded. The neurological examination should include: assessment of level of
consciousness, meningeal signs, visual, gait and co-ordination disturbances, speech and hearing
disorders, focal neurological deficits such as localized strength or sensory deficits, and cranial nerve
deficits. The OF is a useful non-invasive examination that a pediatrician can perform if sufficiently
experienced. In doubtful cases, an ophthalmologist evaluation for fundoscopy with pupil dilation
is recommended.
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First and Second Survey Results Comparison

Except for macrocephaly, the answers of Scenario 2 reached agreement after the
first survey. Correction in the discussion phase for Answer B from macrocephaly to
macrocephaly in toddlers led to an increase in the appropriateness rating, from 61.1%
to 91.7%.

3.1.3. Recommendation 3 (Scenarios 3 and 4)

ED referral is indicated in a patient with headache and red flags in cases of:

A. Sudden onset of severe headache
B. Headache exacerbated by lying down or coughing
C. Focal neurological signs
D. Dysautonomic signs (nausea, vomiting, paleness, sweating, etc.) preceding the headache
E. Headache with temporal localization
F. Precocious puberty
G. Headache with occipital localization
H. Chronic progressive headache

It is recommended to send the child to the ED in the following cases:

A. A 14-year-old patient with a history of tension-type headache for two years with
a sudden onset of severe headache

B. A 15-year-old patient with a history of migraine and an episode partially responsive
to paracetamol, associated with nausea and vomiting not present at night or in
early morning

C. An 8-year-old patient with headache and fever for two days with upper respiratory
tract infection

D. A 9-year-old patient with headache and high fever for four days with drowsiness
and photophobia

E. An 11-year-old patient with headache triggered or worsen by lying down or coughing
F. A 14-year-old female patient with her third headache episode in five months pre-

ceded by aspecific visual disturbances of 15–30 min and strength deficit of the left arm
G. A 17-year-old patient with known migraine, presenting with an episode lasting

longer than 72 h and unresponsive to ibuprofen and paracetamol
H. A 15-year-old patient with migraine without aura lasting more than 48 h and unre-

sponsive to paracetamol

As explained in Recommendation 1, in the case of anamnestic or clinical red flags
suggestive of potentially life-threatening conditions, the patient should be immediately
referred to an ED [4,11,13,18].

In a pediatric patient, particularly of prepubertal age, headache with unilateral local-
ization may be a warning sign suggestive of a secondary form [23]. However, the global
clinical picture needs to be considered, as it has been shown that in pediatric populations,
a unilateral localization on its own, particularly if occipital, does not correlate with an
increased risk of intracranial structural lesions. Only in the case of a positive neurologi-
cal exam (typically, walking, motor coordination, and/or balance anomalies) and/or OF
indicative of papilledema are further diagnostic investigations needed [4,27].

Similarly, a history of headache in association with precocious puberty or other en-
docrinological alterations needs further investigation, as that is potentially related to
a lesion of the sellar region [24].

In the context presented in Answer C of Scenario 4, with a patient with headache and
a general physical examination suggestive of secondary non-life-threatening causes (e.g.,
upper respiratory tract or gastrointestinal infections), the PCP should treat the underlying
causes and conduct an initial analgesic therapy approach with a short-term follow-up,
especially in younger children; in cases of worsening symptoms, therapy failure, or the
appearance of warning signs or symptoms and/or positive neurological examination, ED
referral is indicated (Figure 1) [4,28]. Similarly, a patient with a history of primary headache
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should be addressed to the ED in the case of recent onset of severe intensity headache,
chronic persistent progression, or unresponsiveness to analgesics [23,28].

 

 

 
 

Figure 1. Management of pediatric headache in a primary care setting. ◦ General physical exam
positive for non-life-threatening secondary headache that does not require further investigation.
# Excludes somatoform disorders.

Therefore, it is proper to send the patient to the ED in the cases of Answers A, D, E
and G, as they present red flags, positive neurological objective examination, or failure to
respond to first-line oral therapy.

Recommendation 3. The role of the PCP is to detect potentially dangerous or life-threatening
conditions that require an immediate medical evaluation in an emergency setting. In the case of
neurological alterations at physical examination, or in the presence of other warning signs, the
patient should be immediately addressed to the ED. In the case of a general physical examination
suggestive of secondary and non-life-threatening conditions, the underlying causes should be treated
and an initial analgesic therapy approach should be performed under close monitoring, especially in
preschool patients. ED referral is recommended only in the case of general worsening of symptoms,
therapy failure, appearance of warning signs/symptoms, or positive neurological examination.

First and Second Survey Results Comparison

In Scenario 3, answers D (dysautonomic signs preceding headache) and E (headache
with temporal localization) remained scored without agreement, although the percentage
of appropriateness for ED referral increased (from 36.1 to 45.8% and from 30.6 to 62.5%,
respectively). On the other hand, the second survey results brought agreement for Answer
H (headache with chronic progressive course), which was considered appropriate for ED
referral by 75% of the participants.

In Scenario 4, the rate of appropriateness for answers A and G increased after the
second survey (from 72.2% to 87.5% and from 63.9% to 87.5%, respectively). By contrast, the
rating for inappropriateness for Answer B decreased (from 88.9% to 62.5%), with an increase
in the number of uncertain responses. Strong disagreement remained for answers F and H,
with percentages of appropriateness at 50% and inappropriateness at 37.5%.
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3.1.4. Recommendation 4 (Scenarios 5 and 6)

In the case of an acute headache recurrent for three months without red flags, the
PCP should:

A. Suggest a headache diary and refer the patient to a pediatric neurologist outpa-
tient clinic;

B. Suggest a headache diary and continue the follow-up, after OF evaluation;
C. Prescribe an MRI with gadolinium;
D. Prescribe a consultation to the pediatric neurologist;
E. Prescribe a general ophthalmological evaluation; and
F. Prescribe a cardiologist evaluation.

In the case of repeated episodes in an adolescent with acute moderate-intensity
headache characterized by pulsating frontal pain and preceded by visual blurring, the
clinic’s PCP should:

A. Suggest ED referral; and
B. Prescribe analgesic therapy and a pediatric neurology consultation.

As shown in the flow-chart in Figure 1, in the case of a child suffering with headache
with normal general and neurological examination and no red flags, the PCP can suggest
an antalgic therapeutic approach in the acute phase.

In younger children, it is appropriate to monitor the patient for at least an hour, or
re-evaluate them after a few hours. In the case of improvement, it is indicated to plan
a non-urgent pediatric neurologist consultation, maintaining close home monitoring with
the family to detect any recurrence (more than four episodes/month) or worsening, that
requires the specialist to move the consultation forward within 30 days. On the con-
trary, ED referral is recommended if symptoms worsen during observation. For patients
older than 5 years, in the case of negative general and neurological examination, it is
appropriate to recommend acute therapy for headache and collect a headache diary, with
referral to the pediatric neurologist in the case of recurrence of episodes or therapy inef-
fectiveness. A headache diary helps the monitoring of the frequency of episodes and the
temporal pattern, but also in identifying possible trigger factors [29]. A recurrence of at
least five episodes per month is an indication for the PCP to request a deferrable urgent
specialist referral.

In the case of failure of therapy in patients with negative general and neurological ex-
amination, it is important to also include in differential diagnosis psychosomatic/functional
disorders, in which headache is a significantly frequent symptom in childhood [30,31]. The
diagnosis of psychosomatic disorders is of exclusion. It can be suspected especially when,
during the family and patient interview, relevant environmental and psychic elements
appear, such as a history of physical or psychic trauma, psychic vulnerability, ongoing
stressful conditions, and psychological or psychiatric comorbidities. A history of typical
symptoms of psychosomatic disorders, such as abdominal, muscle and precordial pain,
asthenia, or other neurological symptoms such as non-organic visual impairment, attention
or memory difficulties, and dizziness may also suggest a psychosomatic disorder [31,32].
Of note, psychosomatic headache typically disappears with distraction. Psychosomatic
headache should be distinguished from true somatic symptom disorders, in which one or
more chronic somatic symptoms, not justified by any organic cause, cause disproportionate
ideation and worry [33].

It is therefore fundamental for the PCP to inspect environmental and family dynamics,
school performance, and the presence of psychosocial stressors, as they can be triggering
factors of headache in primary or secondary to psychiatric/psychosomatic pathology.
Furthermore, screening for alcohol, drug, smoking, smartphone, or video game abuse
should be performed in all adolescent patients [34,35].

Regarding Answer B, OF cannot be considered the only discriminating factor that
causes the PCP to refer the patient to the ED or a pediatric neurologist [21]. Similarly, the
ophthalmologic consultation is not part of the routine management of recurrent benign
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headaches, except for cases of accompanying visual disturbances or suspected refractive or
motility disorders. Anamnestic elements indicative of visual fatigue and refractive deficit
can appear during the evening and after school, as well as ocular dryness.

With reference to Answer C of Scenario 5, the decision to perform neuroimaging
should not be left to the PCP, but suggested by a pediatric neurologist consultant.

A cardiologist consultation (Answer F) does not represent a routine investigation in
the outpatient management of benign forms of headache. It may be of diagnostic usefulness
in differential diagnosis between the syncope and migraine with aura [36,37]. Sometimes,
the neurologist could suggest performing echocardiography to search for patent foramen
ovale. In other cases, transcranial doppler echocardiography may be requested. This exam
allows to identify stenosis or occlusion of cerebral arteries, the passage of microemboli
in cerebral circulation of at-risk patients (e.g., mechanical cardiac valve wearers), or to
exclude blood flow through an interatrial septum defect as an underlying cause of a stroke
or migraine with aura [38].

Recommendation 4. In the case of normal general and neurological examination, without red
flags, after investigating the patient’s environmental context and presence of trigger factors, the
PCP may recommend acute antalgic therapy, the use of a headache diary, and plan a clinical re-
evaluation to assess symptom evolution and responses to therapy. Referral to a pediatric neurologist
is recommended in the following cases: children under 5 years of age, lack of or insufficient response
to therapy, worsening of symptoms, or in general, for a specialist diagnostic definition.

First and Second Survey Results Comparison

With regard to Scenario 5, Response A obtained the agreement of panelists (with
appropriateness increasing from 63.9% to 83.3%). The possibility of suggesting a headache
diary collection after OF (response B) maintained an insufficient level of appropriateness
and agreement (from 52.8% to 58.3%) with a corresponding slight increase in the percent-
age of inappropriateness. The indication to send the patient to the pediatric neurology
expert obtained a higher percentage of appropriateness (from 44.4% to 66.7%), still not
sufficient for agreement. Strong disagreement remained for Response E (ophthalmological
consultation), with a reduction in the proportion of participants who considered this re-
sponse appropriate (from 58.3% to 37.5%). Cardiologic consultation was also rated with
disagreement (inappropriateness from 58.3% to 62.5%).

For Scenario 6, agreement was reached for the appropriateness of performing antalgic
therapy and addressing the patient to a pediatric neurologist consultation (with an increase
from 58.3% to 95.8%), while sending the patient to the ED was considered inappropriate by
62.5% of participants after the second survey (disagreement).

3.2. Emergency Department Assessment

3.2.1. Recommendation 5 (Scenarios 1, 2, 3 and 4)

In the case of an adolescent with acute headache of moderate intensity, characterized
by pulsating frontal pain and preceded by visual blurring, in ED it is indicated to request
and prescribe:

A. Analgesic therapy and discharge in the case of reduction of symptoms
B. An urgent pediatric neurologist consultation
C. An urgent CT scan in the first instance
D. Ocular fundus
E. Urgent ophthalmologist examination
F. Hospitalization for clinical observation and MRI examination

In the case of headache characterized by pulsating occipital pain in adolescents, the
following is indicated in the ED:

A. Administration of analgesic therapy and discharge in the case of reduction of symptoms
B. An urgent pediatric neurologist consultation
C. An yourgent CT scan in the first instance
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D. Ophthalmologist consultation in the first instance
E. Hospitalization for clinical observation and MRI examination

In the case of a first episode of high-intensity pulsating headache in an 11-year-old
patient with difficulties in performing normal activities, without neurological deficits, and
in the absence of a history of primary headache, the following is indicated in the ED:

A. Analgesic therapy and discharge in the case of reduction of symptoms
B. An urgent pediatric neurologist consultation
C. An urgent CT scan in the first instance
D. Ophthalmologist examination in the first instance
E. Admission for clinical observation and MRI examination

In the case of a first episode of acute pressure-like frontal headache, in a 9-year-old
patient, otherwise healthy, with an absence of fever, the following is indicated:

A. Pain medication and clinical observation
B. Performing OF
C. Pain medication and discharge
D. Pediatric neurologist elective consultation
E. Pediatric neurologist urgent consultation

According to a recent systematic review, headache in children accessing EDs is pri-
marily due to benign conditions that tend to be self-limiting or that can be resolved with
appropriate pharmacological treatment; a wide variety of benign secondary etiologies are
included, such as infectious events and post-traumatic headaches, which together with pri-
mary headaches, account for more than 60% of ED access [35,39]. Only 0.4–4% of pediatric
patients present with forms of headache underlying intracranial pathologies associated
with high morbidity and mortality [40–42].

After an adequate triage of the patient, according to the new five emergency codes
indicated by the Italian Ministry of Health, the ED physician should look for anamnestic
and objective red flags with the aim of performing appropriate urgent investigations for
each condition and offering the right symptomatic therapy for primary headache forms.
In ED, the assessment of OF should be included in a complete neurological examination,
referring doubtful cases, when cycloplegia is necessary, to the ophthalmologist. The
possible presence of intracellular and extracellular deposits, often calcified, at the level of
the optic nerve papilla (drusen) often mimics optic nerve edema on OF examination [43,44],
leading to the performance of unnecessary and invasive diagnostic tests. Drusen has
an incidence of 0.4% in pediatric age and usually does not give clinical manifestations;
however, visual field defects have been described among its complications [45]. In-depth
tests, such as ultrasonography, fluorescein angiography and optical coherence tomography
may be useful in making a correct diagnosis [46].

On the other hand, false negative findings on OF are possible in pediatric patients
with headache [47,48]. For instance, in 48% of idiopathic intracranial hypertension (IIH)
cases, one of the most important clinical signs, papilledema, was absent [49]. Sixth cranial
nerve palsy has been reported to be associated with IIH in 46–60% of cases, and loss of
visual acuity in 6–20% of cases [50,51]. In pre-school children, in whom primary forms of
headache are less frequent and examination of the OF, as well as complete neurological
objective examination are difficult to perform, observation and clinical monitoring play an
important role [13]. Finally, the coexistence of visual symptoms not clearly correlated with
migraine aura is another indication for performing ophthalmologist consultations [21].

If ICHD-3 criteria for primary headache disorder are met, no further investigations
are necessary. In the presence of one or more high-risk factors, however, performing neu-
roimaging is appropriate, whereas if relative risk factors are present, it may be appropriate
to take a more restrained approach according to the individual context. Some neurological
manifestations, such as visual disturbances (reduced vision, visual field narrowing, scintil-
lating scotomas), sensory or speech disturbances, and focal paresthesias may be related to
an aura if developed within several minutes, and last less than an hour [21,25].
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In the case of a negative physical exam and lack of response to therapy, in the suspicion
of headache secondary to psychosomatic disorder, in an ED regimen, it is appropriate to
undertake a brief observation to assess the progress of symptoms, generally self-limiting,
independently from administered therapy. The general management depends on the
significance of the overall picture, in terms of intensity of symptoms and impact on quality
of life, and it is generally referred to the pediatrician. If the pervasiveness of the disorder
is limited and the symptoms are mainly reactive, an outpatient management is possible,
while in the case of chronic symptoms, with a likely psychopathological component, it is
essential to start psychological and neuropsychiatric support, in agreement with the family
that will take part in it.

Among the investigations to perform in the diagnostic evaluation of acute headache,
blood tests are not particularly useful, except for defining possible infectious causes or
underlying hematological alterations [52].

Lumbar puncture is not routinely recommended, but should be performed in chil-
dren with suspected infectious, hemorrhagic, or expansive intracranial processes, after
adequate evaluation of clinical contraindications (vertebral abnormalities, ongoing seizures,
cardiorespiratory instability, suspected infection at the sampling site, severe thrombocy-
topenia with ongoing bleeding, suspected meningococcal sepsis). If a central nervous
system infection is suspected, lumbar puncture gains priority over neuroimaging to avoid
therapeutic delays [53].

In an emergency setting, electroencephalography (EEG) in a pediatric patient with
headache has little usefulness; therefore, it should be limited in the differential diagnosis
with epilepsy, based on pediatric neurologist advice [54].

The most useful investigation to differentiate secondary headache forms remains to be
neuroimaging, which, in ED, should be reserved for patients with high-risk red flags. In
fact, in patients with a normal neurological examination, significant pathological findings
were found in only 1–2% of cases [55–58].

Consultation with the pediatric neurologist in the ED, where possible, is a useful
form of support if red flags are present at the first evaluation. In the absence of red flags,
where the history depicts a primary form of headache, the ED physician may recommend
an elective specialist evaluation.

Scenario 1 presents an adolescent with headache that, in terms of intensity, location,
and associated symptoms, does not raise obvious suspicions of secondary forms for which
urgent ophthalmologist consultation or neuroimaging is required. The ED pediatrician may
evaluate the OF as an integral part of the neurological physical examination and observe the
response to symptomatic therapy, choosing for admission and/or elective neuroimaging if
there is no response, or if significant signs or symptoms appear.

In Scenario 2, in the absence of more detailed data, it is appropriate to request a pe-
diatric neurologist consultation and to perform an accurate physical examination which,
if positive, will lead to the indication for admission and execution of nuclear magnetic
resonance imaging (MRI).

With reference to Scenario 3, the presence of the first episode with high intensity,
abnormal localization, and difficulties in performing normal activities should alert the
ED pediatrician. Indeed, in adolescents, forms of secondary headache may present with
isolated symptoms, like learning and attentional problems, changes in personality, lethargy,
apathy, or symptoms of depression [18]. It is possible to attempt pharmacological therapy
and observe the clinical response, but in the case of persistence or worsening of these
symptoms, a pediatric neurologist consultation is recommended.

In Scenario 4, if no other warning signs are present, the described manifestations may
point to a primary headache. In fact, tensive forms of headache are most often expressed in
children as bilateral, severe pain. It is therefore advisable to prescribe analgesic therapy
and discharge the patient recommending an elective specialist evaluation.

Recommendation 5. During triage, patients not requiring urgent care should be distinguished
from those with red flags suggestive of life-threatening disease. In ED, laboratory tests are indicated
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in the case of a positive general physical examination for secondary forms or when a benign form
(e.g., infectious) is suspected, in order to define etiological therapy. Ophthalmologic consultation
should be considered whenever a visual symptom is identified and is not clearly correlated with
primary headache, or in all cases that require an ocular fundus in cycloplegia. Urgent consultation
with a pediatric neurologist is indicated, whenever possible, in cases presenting neurological signs or
symptoms; it may be deferred to an elective consultation in cases of headache symptoms suggestive
of primary or secondary non-life-threatening forms that can be treated with symptomatic therapy.

3.2.2. First and Second Survey Results Comparison

With reference to Scenario 1, only answers A and C obtained significant agreement
among panelists (appropriate for 83.3% and inappropriate for 87.5% of participants, re-
spectively). In responses B, E, and F, participants who rated these options inappropriate
prevailed, even if with insufficient rates for agreement (54.2% to 62.5%). The option of
performing an OF in this scenario was considered appropriate by 66.7% of participants,
with an increase of 22.3 percentage points.

In Scenario 2, concerning headache of occipital localization, Answer B was considered
appropriate by 75% of participants, and C inappropriate by 75% of participants. The
remaining responses regarding discharge after a symptomatic therapy response, request
for ophthalmologist consultation, and hospitalization with performance of MRI did not
obtain the agreement of the participants, especially for Response E, with considerable
uncertainty (33.3%),

Scenario 3 obtained agreement only for Response C regarding the inappropriateness
of an urgent CT. There was an increase in the number of participants who considered
answers A and B (58.3% and 66.7%, respectively) appropriate, while considerable discordant
opinions were derived from responses D and E, related to the need for an eye examination
and hospitalization for MRI.

In Scenario 4, after the second survey, agreement on the appropriateness of response
A regarding pain treatment followed by clinical observation was consolidated, with values
close to agreement (70.8% of appropriateness) as compared to the possibility of discharging
the patient after therapy response (66.7% appropriateness). The percentage of participants
who considered the appropriateness of performing an OF increased (from 52.8% to 66.7%).
The indication of sending the patient to an elective neurologist consultation obtained a level
of appropriateness very close to agreement (70.8%).

3.2.3. Recommendation 6 (Scenarios 5, 6, 7 and 8)

In the case of unilateral, high-intensity pulsating headache in a 5-year-old patient with
difficulty in performing normal activities, without neurological deficits and in the absence
of a history of primary headache, in emergency settings, the following is indicated:

A. Admission and observation
B. Admission and observation in the case of fever or systemic symptoms
C. Discharge with referral to pediatric neurologist clinic
D. Discharge if symptoms subside during observation, with referral to pediatric neurol-

ogy expert in the case of recurrence

In the case of moderate-intensity headache, hospitalization is required if:

A. Pre-school age child
B. Chronic-progressive course of headache
C. Acute recurrent course of headache
D. Association of weight loss
E. Association of weight gain
F. Familiarity with ischemic events during youth
G. Association with upper respiratory tract infection/gastroenteritis
H. Association with vomiting on awakening

Hospitalization is indicated in patients with headache and:
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A. Negative first level imaging and persistence of pain
B. Negative first level imaging and indication for further diagnostic investigation in urgency
C. Indication for brain MRI in election for further investigation
D. Patient diagnosed with migraine and with attack lasting for more than 72 h respond-

ing to iv therapy administered in the ED
E. Seven-year-old patient with reported bilateral non-pulsating headache with negative

neurological examination but pain intensity 6–7/10 VAS, partially responsive to
analgesic therapy

F. Seven-year-old patient with bilateral mild-to-moderate, non-pulsating headache
and history of minor frontal head trauma 4 days before, in the absence of other
neurological signs

Hospitalization is indicated in the cases of:

A. Headache in patient >5 years of age with negative neurological examination and
failure to respond to acute therapy

B. Headache in patient <5 years of age with negative neurological examination and
failure to respond to acute drug therapy

C. Headache at any age with positive neurological examination (focal signs, nystagmus,
decreased visual acuity, lethargy, or irritability)

D. Headache with positive physical examination for acute infectious disease
E. Therapy-responsive headache associated with fever and upper airway infection, in

patient >5 years of age
F. Recent-onset headache, defined as being mild and responsive to therapy, in patients

>5 years of age
G. Recent-onset headache of high intensity
H. Headache with persistent vomiting, even in the morning
I. Headache with nocturnal awakenings

The main guidelines on the management of acute headache in the literature date back
about 10 years [58–60]. None of these guidelines clearly defines the hospitalization criteria
of a pediatric patient with headache. A systematic review carried out by the Pediatric
Headache Commission of the Italian Society of Pediatric Neurology (SINP) showed that
the available guidelines are of poor quality and not homogeneous: some of them focus
on an emergency setting, while others focus on an outpatient setting [60]. Currently, it is
possible to define recommendations only on the basis of clinical experience and low levels
of evidence.

Thus, the expert panel defined the following approach for ED pediatricians asked to
evaluate a child with acute headache (Figure 2). In preschool-aged patients, in the case of
a positive general physical examination for secondary forms of headache, without signs
or symptoms for life-threatening forms, it is advisable to perform analgesic therapy and
first-level examinations (e.g., blood tests in the case of signs of infection), and to evalu-
ate whether to perform further investigations based on the specific diagnostic suspicion,
or to discharge the patient with specific therapy in the case of headache remission and
a negative familiar/personal history for possible secondary causes. It is suggested to
maintain close monitoring at the primary care pediatrician, in order to refer to a child’s
neurology specialist cases of recurrence or worsening of symptoms. The presence of a posi-
tive neurological examination and/or positive OF for papilledema and/or other red flags
indicate the need for urgent neuroimaging and hospitalization. In the absence of all these
signs, only acute treatment of headache is indicated, with hospitalization in the case of
persistence/worsening of symptoms, rather than a referral to a pediatric neurologist in the
following 2–4 weeks in the case of remission [5,61]. In the case of non-responsiveness to
therapy, headache secondary to psychosomatic disorders should always be included in
differential diagnosis.
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Figure 2. Management of pediatric headache in emergency department and hospitalization criteria.
◦ General physical exam positive for non-life-threatening secondary headache that does not require
further investigation. # Excludes somatoform disorders.

In children over 5 years of age, the recommended approach is similar, preferring
a short-stay observation in the case of a failure of analgesic therapy, with negative general
and neurological objective examination and negative OF. In the case of a positive gen-
eral objective examination without life-threatening signs or symptoms, it is indicated to
postpone further diagnostic investigations, depending on severity and individual cases.

According to what has been said, cases similar to Scenario 5 are therefore worthy
of hospitalization, even in the absence of fever and systemic symptoms. In Scenario 6,
there are significant red flags for hospitalization in answers A, B, D, F, H. With reference
to Scenario 7, cases in answers A, B and C deserve hospitalization. Similarly, the cases
proposed in answers B, C, D, G, H, I of Scenario 8 require hospitalization to perform
in-depth investigations.

Recommendation 6. Hospitalization is indicated for patients who, irrespective of age, present with
a positive general physical examination for benign secondary forms whose causes require further
diagnostic and therapeutic investigation and/or alterations on neurological examination and/or
fundus oculi indicative of papilledema and/or red flags. In preschool patients (<5 years old), it may
be appropriate to hospitalize even forms with negative neurological and general examination but
an absent response to symptomatic therapy. A short observation regimen may be planned for similar
cases in school-aged patients (>5 years).

First and Second Survey Results Comparison

In reference to Scenario 5, characterized by a 5-year-old patient with a first episode
of unilateral headache of high intensity without other red flags, participants reached
agreement for the appropriateness of admission for observation in the case of fever or
other systemic symptoms (79.2%). The option of discharging the patient with advice to
receive a pediatric neurology consultation, if there was a reduction in symptoms during
observation, was rated appropriate for 62.5% of members of the second survey.

In Scenario 6 (hospitalization in the case of moderate-intensity headache), there was
an increase in the percentage of appropriateness for responses A and B and inappropri-
ateness for response C. Disagreement remained for the response related to weight gain
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(50% appropriateness vs. 33.3% inappropriateness). Finally, agreement was obtained for
answers B and F, with appropriateness of 79.2% and 83.3%.

Even in Scenario 7, the level of agreement is adequate only for Response B in the
analysis of the results of the second survey. Responses that do not reach agreement refer to
hospitalization with elective brain MRI performance, a partial response to pain-relieving
therapy in headache without red flags, and mild to moderate post-traumatic headache.

Among the answers in Scenario 8, only the one related to hospitalization in the case of
non-response to acute pain therapy in patients without red flags and headache associated
with acute infectious disease failed to reach agreement. In Round 2, Response G also
achieved agreement for appropriateness of hospitalization (79.2%).

3.2.4. Recommendation 7 (Scenarios 9, 10 and 11)

In a 10-year-old child with morning headache preceded by vomiting and nausea, with-
out focal signs or nuchal rigidity, with negative ocular fundus, the following is indicated:

A. Performance of an urgent brain CT scan
B. Admission and MRI examination
C. Pediatric neurology expert assessment
D. Clinical observation for 12–24 h
E. Execution of blood tests to assess nutritional status and infections
F. BMI calculation
G. Blood pressure and ECG detection

In the case of elevated blood pressure associated with headache and/or irritability
depending on age:

A. Perform urgent brain CT scan
B. Perform deferred urgent MRI of the brain
C. Perform cardiologic evaluation and echocardiogram
D. Pediatric neurology expert assessment
E. Perform OF and ophthalmologist consultation

In the case of paroxysmal rapid progressive headache (pulsating, diffuse throughout
the skull) partially responsive to NSAIDs, associated with visual disturbances and vomiting
preceded by nausea and, on physical examination, nuchal rigidity one should:

A. Perform blood tests, including coagulation
B. Perform lumbar puncture
C. Perform fundus oculi
D. Perform brain CT scan
E. If family history of migraine is present, consider deferred neuroimaging

According to some studies reported in the literature, the risk of an expansive brain
lesion increases in the case of a recent headache onset (especially if less than 6 months),
nocturnal episodes or onset on awakening, association with vomiting, altered neurological
examination, an altered state of consciousness, and the absence of a family history of
migraine [12,38].

A systematic review suggests that urgent neuroimaging should be performed only
when high-risk red flags are present, whereas a more restrained approach, appropriate to
the single case, is suggested in the case of low-risk red flags or an absence of red flags [40].
A study conducted on neuroimaging studies performed in an emergency setting in the
presence of red flags with normal neurological examination showed that the prevalence of
urgent intracranial abnormalities is small, around 1%, due to the low specificity of these
signs; on the contrary, the probability of a positive neuroimaging result is higher in the
presence of red flags and altered neurological examination (ataxia, focal seizures, cranial
nerve dysfunction, nystagmus, abnormal reflexes) [56]. The conclusion of the expert panel
is that in the case of a positive general physical examination for secondary headache, the
presence of a positive neurological examination and/or an OF indicative of papilledema
and/or other red flags give an indication of urgent neuroimaging and hospitalization.
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A distinct diagnostic pathway should be defined in suspected stroke, whose clinical
presentation is age- and site-dependent. In infants and young children, it may be nonspe-
cific, with few focal clinical signs and symptoms more frequently represented by seizures,
irritability or headache. In infancy and later ages, the predominant clinical presentation
consists of an acute neurological deficit associated or not with seizures. The rapidity of
symptom onset strongly correlates with the pathogenesis of the ischemic event [62]. If
an ischemic stroke is suspected, a brain CT scan or, if available, an MRI should be per-
formed within one hour of the child’s arrival in the ED (gold standard) [63]. The goal is to
distinguish an ischemic lesion from a hemorrhagic one as soon as possible. The CT is the
most widely used investigation because of its short execution time and greater availability
in urgent situations. The MRI is the gold standard for both initial lesion detection and
follow-up; it should be performed in association with angiography-MRI within 24 h of
admission if the initial CT scan is negative but stroke is still suspected [64,65].

Another exception is an alleged CNS infection, for which it is usually indicated to
proceed directly with spinal tap before urgent imaging, to avoid delays in antibiotic therapy.
In the case of signs of intracranial hypertension (such as papilledema or focal neurological
signs), a new-onset seizure, an immunodepressed state, altered consciousness, coagulation
disorders, skin infection at the site of inoculum, or an encephalic CT scan should be
performed first [66,67].

In Scenario 9, morning-type headache associated with nausea and vomiting should
not always be considered a high-risk form: in fact, these signs may be present in forms
of primary headache [21]. Given the school age (>5 year) and negative neurological
findings, the recommended approach is to administer analgesic therapy and observe the
response, performing first-line tests if necessary. In the case of non-response, persistence,
and/or worsening of symptoms, the performance of neuroimaging, in this case, MRI,
is inappropriate.

In Scenario 10, acute headache and/or irritability in a patient with high systolic/diastolic
blood pressure for age, sex, and height may indicate a hypertensive crisis or baseline hy-
pertension, especially if previous headache episodes are documented in the patient’s
history. On a general physical exam, vascular hypertension is frequently found in patients
with intracranial hypertension, cerebral edema, or cerebral herniation. In an emergency
setting, therefore, urgent encephalic CT is indicated [55]. A cardiac evaluation and echocar-
diogram should be prescribed in the case of negativity of the above-mentioned tests to
exclude cardiac causes underlying the arterial hypertension, which in turn could explain
the headache [4].

The headache episode in Scenario 11 is paroxysmal and progressive (pulsating, diffuse
throughout the skull) and should be an alarm bell for the clinician because it is potentially
indicative of meningitis or intracranial hemorrhage. If the systemic picture is not suggestive
of infection, the partial responsiveness to medical therapy and the association with visual
disturbances, vomiting, and nuchal rigidity are additional warning symptoms for which
it should be indicated to perform an urgent CT brain scan or MRI where available, as
well as blood tests, including coagulation screening [18]. In these cases, lumbar puncture
can be considered a second-level examination if, after a negative CT scan for expansive,
traumatic, or vascular processes, the physical examination remains persistently altered, in
order to exclude infectious/inflammatory processes or idiopathic intracranial hypertension,
as illustrated in Figure 1.

In conclusion, in emergency settings, CT is the imaging of choice because it is more
accessible and does not require sedation compared to the MRI [68]. Moreover, the CT is
useful in clinically unstable patients with specific implanted devices for whom MRI is
contraindicated. Specific scanning protocols are used to reduce the radiological risk of CT,
and radiant dose parameters can be optimized according to patient size and age [69,70].

Recommendation 7. CT scan without contrast medium is the test of choice in an emergency
setting, due to its rapidity of execution and its easier accessibility in the ED, without the need for
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patient sedation. In the case of suspected stroke, the brain MRI should be performed within one hour
of patient arrival in the ED.

First and Second Survey Results Comparison

Agreement was obtained for responses D, E, and G of Scenario 9 (75%, 75%, and 79.2%
of appropriateness, respectively); in contrast, responses A, B, and F did not reach agreement,
although, particularly for response A, the percentage of inappropriateness increased from
41.7% to 62.5%.

In Scenario 10, participants considered the performance of an urgent CT scan of the
brain (79.2%) to be appropriate compared with a deferred urgent MRI (50%) in cases of
hypertension with headache and/or irritability. Below the agreement limits for appropriate-
ness (70.8%) was response D, related to the involvement of the child’s neurology specialist.

In Scenario 11, there was a slight decrease in the appropriateness of lumbar puncture;
however, for above 70%, agreement was obtained for the inappropriateness of response E.

3.3. Hospital Admission

3.3.1. Recommendation 8 (Scenarios 1 and 2)

In a 10-year-old child with morning headache preceded by vomiting and nausea,
without focal signs or nuchal rigidity, the following is indicated:

A. CT execution
B. RMN execution
C. Evaluation by the pediatric neurology expert
D. 12–24 h of clinical observation
E. Performing blood chemistry tests to assess nutritional status and ongoing infections
F. BMI calculation
G. BP and ECG detection

In cases of headache with acute confusional state in children or adolescents associated
with agitation and aphasia, one should:

A. Exclude encephalitis in the first instance by radiologic investigation
B. Perform lumbar puncture
C. Conduct child neuropsychiatric consultation to rule out psychoaffective/somatization

disorders
D. Perform viral serological investigations
E. Observation to assess possible resolution within 24 h before continuing with the

diagnostic procedure
F. Electroencephalogram

When a child with headache is admitted to the ward, it is crucial to re-evaluate the
patient periodically and to continue the diagnostic process to differentiate life-threatening
secondary headache forms from “benign” secondary headache forms and primary headache
forms. As already mentioned, the majority of cases of secondary headache requiring
hospitalization in pediatric age is related to systemic infectious/inflammatory or post-
traumatic processes, and quite rarely related to expansive processes. In the case of Scenario
1, the presence of vomiting and nausea preceding the attack in a school-aged child with no
clear neurological signs could place a primary form in differential diagnosis, such as basilar
migraines, with an acute gastroenteritis or an expansive process. Clinical observation for at
least 24 h, together with vital parameter monitoring allows to appreciate the evolution and
to direct laboratory and instrumental tests. In suspected intracranial hypertension, pressure
monitoring is useful during the hospital stay to assess for hypertension [18]. A basilar
migraine is defined by the coexistence of migraines with neurological symptoms originating
from the brainstem, or simultaneously from both cerebral hemispheres. Diagnostic criteria
include dizziness, visual disturbances in both hemispheres, aphasia and dysarthria, sensory
alterations, and ataxia. Symptoms of aura may develop gradually or occur in succession for
more than 5 min (5–120 min) and with rapid resolution. Therefore, basilar migraines should
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be placed in differential diagnosis with stroke and posterior cranial fossa pathologies [71,72].
A prolonged confusional state may also occur in non-convulsive status epilepticus, which
may present motor manifestations limited to automatisms. In these cases, the diagnosis is
confirmed by EEG examination [73].

In contrast, BMI calculation is not diriment to the diagnostic process, but remains
a useful parameter in cases with a history of malnutrition, eating disorders, or excess weight.
The preferred neuroimaging examination is the MRI, as discussed in recommendations 7
and 10 [67]. The headache episode in Scenario 2 describes a new-onset acute headache that
therefore requires a careful search for possible red flags. In consideration of a confusional
state and focal neurological signs such as aphasia, we should first exclude an inflammatory,
vascular-based, or intracranial expansive process by performing blood tests and urgent
neuroimaging (CT scan or MRI if available) and, if CNS infection is suspected, these
tests should be preceded with a spinal tap, if not contraindicated. It will, in addition, be
appropriate to perform serologic investigations based on clinical suspicion [11,18]. The
use of EEG is not routinely recommended, but is useful to differentiate epileptic-like
manifestations [53]. If the criteria for primary headache (e.g., basilar migraine) are not
met, it is useful to investigate possible psychoaffective/somatization disorders by child
neuropsychiatric examination only in the case of exclusion of life-treating infectious or
expansive processes.

Recommendation 8. During hospitalization, close monitoring of parameters and clinical condi-
tions is appropriate to assess the patient’s response to therapy and possible appearance of “red flags”
for secondary headaches. The choice of diagnostic investigations depends on clinical suspicion and is
supported by the evaluation of the pediatric neurologist. In the case of a positive general examination,
it is recommended to perform microbiological and specific instrumental examinations to exclude
infections. The appearance of neurological warning signs during hospitalization is an indication to
perform urgent neuroimaging to exclude life-threatening conditions.

First and Second Survey Results Comparison

Round 2 resulted in agreement for almost all responses in Scenario 1, except for
Response B (performance of MRI).

There was a lack of agreement for Scenario 2. However, appropriateness prevails with
regard to the indication for lumbar puncture (70.8%), child neuropsychiatric examination
to distinguish somatoform disorders (66.7%), and EEG (66.7%).

3.3.2. Recommendation 9 (Scenarios 3 and 4)

In the case of metamorphopsia, as well as micro- and macropsia, and spatio-temporal
distortions preceding the headache, the following are useful:

A. Perform urgent brain CT scan
B. Perform deferred brain MRI
C. Perform cerebrospinal fluid examination to exclude infectious processes
D. Perform EEG to rule out occipital epilepsy
E. If not associated with other symptoms, do not perform further investigations
F. Ophthalmologist consultation

Epilepsy should be placed in differential diagnosis with primary headache/migraine:

A. When symptoms begin rapidly
B. When there is mild confusion/sensory numbness that resolves after headache
C. In the case of nausea and vomiting
D. In the case of white/black, zigzag and/or central aura
E. In the case of aura lasting <5 min
F. In the case of sudden-onset colored circular aura

The differential diagnosis between some epilepsy syndromes and primary headache
may require special attention. For instance, occipital epilepsies (such as Gastaut’s epilepsy,
with onset between 3 and 15 years) are characterized by visual hallucinations (usually col-
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ored elementary figures, mostly circular, with rapid vertical movements) of short duration
followed by a post-critical headache. These visual symptoms mimic a migraine aura that
instead manifests with a black-and-white fortification spectrum, with a zigzag appearance,
or scotoma, with slower progression and a latero-lateral direction [74]. Other visual mani-
festations of migraine aura are less common in pediatric age, including metamorphopsias
(distorted vision) and micro/macropsias (abnormally small or magnified vision of objects).
A comprehensive ophthalmologist consultation should be asked in these cases to rule out
retinal problems. Autonomic symptoms, such as nausea and vomiting, are recurrent in
pediatric headaches, but are also characteristic of focal epilepsy, such as Panayiotopoulos
epilepsy, an idiopathic form that usually begins between 3 and 6 years of age [75].

Therefore, it will be appropriate to perform a pediatric neurologist consultation and
an EEG. Neuroimaging has low sensitivity, being both migraine and idiopathic epilepsies
of benign nature.

Recommendation 9. In the differential diagnosis between primary headache and epilepsy, it is
useful to consider some characteristic clinical features and to consult a pediatric neurologist who
may request an EEG.

First and Second Survey Results Comparison

In Scenario 3, with the exception of the appropriateness of performing an EEG (100%)
and a general ophthalmologist examination (75%), agreement was not reached for the
remaining responses.

Uncertainty and disagreement also prevailed in Scenario 4, which dealt with the dif-
ferential diagnosis between epilepsy and primary headache, without significant differences
between the first and second rounds except for answers A and F, where the percentage of
appropriateness increased considerably.

3.3.3. Recommendation 10 (Scenario 5)

MRA (MRI with angiography) should be requested:

A. If posterior reversible encephalopathy (PRES) is suspected
B. In the case of family history of coagulopathies or vascular malformations
C. In the case of suspected idiopathic intracranial hypertension
D. In the case of suspected familial hemiplegic migraine
E. Routinely in the presence of any red flag
F. In the case of post-traumatic headache

According to the main international guidelines, inpatient neuroimaging should be
considered in the presence of red flags suggestive of etiology secondary to life-threatening
diseases: positive family history for cerebrovascular disease, coagulopathies, malformations
or genetic neurological disorders, detection of neurological warning signs or symptoms
(especially in the case of focal signs or alteration of alertness or consciousness), recent
onset, unilateral pulsating headache of severe intensity (thunderclap), chronic progressive
evolution, or different and more intense manifestations than the episodes reported in the
patient’s history [55,76,77].

The American Board of Internal Medicine and American Headache Society (AHS)
claims that MRI, when available, is preferable to CT in the evaluation of headaches not
in an emergency setting, especially in suspected lesions of sella, craniocervical junction,
posterior fossa, white matter abnormalities, congenital malformations, and infectious
processes [78]. In fact, this examination, although more expensive and longer in terms of
image acquisition time, minimizes radiation exposure and is more sensitive than CT in
these cases. However, in young children, MRI may require sedation [68]. Please refer to the
2018 Expert Panel on Neurological Imaging guidelines for more details [68].

MRI with angiography is recommended in cases of suspected headache secondary to
life-threatening disease, particularly if vascular (ischemic- or malformative-based). The use
of gadolinium as a contrast agent has been widespread for years and commonly applied to
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pediatric age. Some studies have shown that gadolinium administered in pediatric age is
able to deposit in some organs, such as encephalon and bone, but the clinical implication
has not yet been determined [79–82]. Therefore, the advice of pediatric radiology experts is
to use the contrast agent in moderation.

When evaluating imaging to be performed when vascular abnormality is suspected, it
is also suggested that both angio-CT and MRA examinations be considered if subarachnoid
or parenchymal blood is identified in a previous urgent CT or MRI [68].

Items appearing in responses A, B, C, D, F describe items worthy of in-depth neurora-
diological diagnostic investigation.

Recommendation 10. Red flags identified through the collection of anamnestic data, and general
and neurological physical examination should direct to in-depth examinations through neuroimaging.
In an inpatient setting, an MRI is preferred in the suspicion of lesions of the saddle, craniocervical
junction, posterior fossa, white matter abnormalities, congenital malformations and infectious
processes, as it is more sensitive than CT and safer in terms of radiation protection. For the evaluation
of ischemic events or vascular malformations, it is recommended to consider CT angiography or
MRA in addition to the standard sequences depending on availability and level of urgency.

First and Second Survey Results Comparison

In Scenario 2, responses E and F, relating to the indication for MRA in the presence
of any red flag (with an increase in the percentage of appropriateness from 36.3% to 50%)
or in the case of post-traumatic headache, are devoid of agreement, and opinions were
distributed rather homogeneously.

3.4. Acute Treatment

3.4.1. Recommendation 11 (Scenario 1)

In the case of acute migraine in a pediatric patient without clear diagnosis, as a first-line
therapy it is possible to give:

A. Paracetamol or ibuprofen
B. Paracetamol, given its more rapid action as compared to ibuprofen
C. Ibuprofen, given its more rapid action as compared to paracetamol
D. Ibuprofen and triptans (almotriptan, eletriptan, rizatriptan, sumatriptan, zolmitrip-

tan) in patients younger than 12 years old

The target of the treatment of acute migraine in childhood should be an adequate
response, with minimum side effects and a return to usual activities as fast as possi-
ble [83]. According to the last AHS guidelines, the acute treatment of migraine is based
on oral analgesics as needed, given the rapidity of action of this route of administra-
tion [28]. In the guidelines, there is a strong recommendation regarding the efficacy and
safety of non-steroidal anti-inflammatory drugs (NSAIDs) in children. Ibuprofen at a dose
of 7.5–10 mg/kg, is particularly comparable to 10 mg/kg of paracetamol in reducing
headache, but shows better rapidity of action, with moderate levels of evidence regard-
ing the efficacy in resolving the episode by two hours, especially when administered
orally [28,84,85]. A Cochrane of 2016, analyzing some randomized controlled trials on
a pediatric population of 7630 children, showed that ibuprofen is better than a placebo
in reducing headache, but there was no statistically significant difference regarding the
risk of recurrence and the resolution of the associated neurovegetative symptoms [86].
The data regarding the efficacy of paracetamol in resolving the episode in two hours are
contrasting [28]; however, a recent trial by Pavithra et al. on a population of 50 children
did not show a statistically significant difference in terms of safety and efficacy between
ibuprofen at the dose of 10 mg/kg and paracetamol at 15 mg/kg [87]. In clinical practice,
the two drugs are equally used for acute migraine, depending on the subjective response of
the patient.

A third line is represented by naproxen at a dosage of 5 mg/kg, which is used much
less for patients of pediatric age.
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Acute treatment should be administered early, and it is possible to administer it
a second time if migraine shows up again in 24 h to treat recurrences. The preferred route of
administration in the absence of side factors (like vomit and dehydration) is the buccal one,
thanks to his great efficacy, rapidity of action, and easy management. It may be necessary
to try more than one drug before finding the most effective one for every single patient:
if the first drug may result in lower efficacy, one should try a second one of the same
pharmacological family before passing to a different one (this is more valuable for triptans,
discussed below). Education of families as to the right use of the best analgesic to treat
every single episode is indicated; it means that, for a single patient, it may be necessary to
use different drugs for attacks with different characteristics [86,88].

Recommendation 11. In the management of acute headache attack in pediatric patients with no
definite diagnosis, ibuprofen is a first-line therapy for his rapidity of action. As an alternative, it
is possible to use paracetamol, the efficacy of which is similar to that of ibuprofen, despite lower
rapidity. The preferred route of administration is the oral one, using buccal formulations.

First and Second Survey Results Comparison

In this scenario, a higher percentage of participants that rated Answer B as inappropri-
ate and Answer C as appropriate was registered (from 72.2% to 83.3% and from 72.2% to
87.5%, respectively), gaining agreement for both of the answers.

3.4.2. Recommendation 12 (Scenario 2)

In the case of acute pain in a patient with a clear diagnosis of migraine, it should
be explained to the patient that to treat associated symptoms (nausea, vomiting, phono-
and photophobia):

A. The most commons symptoms (such as phonophobia, photophobia, nausea and
vomiting) regress with analgesics

B. The oral method of administration should be the favorite one for better efficacy
C. In the case of phonophobia and photophobia, there is a satisfying response to ibupro-

fen, particularly if taken at the beginning of symptom onset
D. In the case of nausea and vomiting, an antiemetic treatment should be associated
E. In the case of nausea and vomiting, triptans grant a good response
F. The treatment of nausea and vomiting should be avoided since they regress sponta-

neously and in a short time

Associated symptoms, such as phono- and photophobia, nausea, and vomiting are
frequent during an acute migraine attack or an episode of chronic migraine exacerbation [1].
After excluding these symptoms as referable to red flags, the physician should explain to
the patient that they regress with analgesics, and it is usually more effective if taken at
the beginning of symptoms or when they are of low to moderate intensity [88]. Ibuprofen
shows the best response as the first line treatment (low level of evidence in AHS guidelines).
In clinical practice, paracetamol is also used, although its real effectiveness in reducing
associated symptoms is debated [28]. For migrainous forms, many studies have shown the
efficacy of triptans versus placebo in treating associated symptoms besides the migraine
itself, with a satisfying response in 2 h [28]. It may be possible and advisable to associate
antiemetic treatment in order to promote oral analgesic therapy for those whom vomiting
makes that route of administration difficult. In the case of persistence of emetic symptoms,
it is important to refer the patient to an ED in order to gain venous access, start intravenous
rehydration, and administer antiemetic and analgesic therapy.

Recommendation 12. In the case of acute attack in a patient with diagnosis of migraine, in order
to treat associated symptoms (phonophobia, photophobia, nausea and vomiting), physicians should
explain to the patient that they regress with analgesics taken at the beginning, or when pain is
still low to moderate. The oral way of administration is the advisable one in buccal formulations.
It is possible to associate an antiemetic treatment in order to promote oral therapy; if nausea and
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vomiting make the oral route difficult, it may be necessary to refer the patient to the nearest ED to
gain venous access and administer fluids, as well as analgesic and antiemetic therapy.

First and Second Survey Results Comparison

After the second round, all answers gained agreement for their accuracy, except for
Answer F, regarding the possibility of discouraging the treatment of nausea and vomiting
(inadequate for 54.2% of members).

3.4.3. Recommendation 13 (Scenario 3)

With reference to the triptans approved in pediatric age:

A. All of the drugs of this class, approved in pediatrics, either oral or nasal, are equally effective
B. Drugs given via nasal route should be preferred because they have shown a better

relation between benefits and adverse effects in comparison to those given orally
C. In the case of phono- or photophobia, there is no relevant improvement of symptoms
D. They are used in combination with NSAID drugs
E. They are used in combination with NSAID drugs in the case of an insufficient

response to a single triptan
F. In Italy, children older than 10 years are approved
G. In Italy, children older than 12 years are approved
H. It is possible to use the sumatriptan nasal spray, zolmitriptan nasal spray, and

rizatriptan as tablets
I. It is not possible to use them off-label in children younger than 12, even if under

a specialist prescription

There are four triptans commonly used in pediatric age: rizatriptan, almotriptan,
sumatriptan, and zolmitriptan (Table 7). Their use is approved for children older than
12 years, and one, rizatriptan, for children older than 6 years. For those patients with
a confirmed diagnosis of primary headache, not fitting the approved classes of age, the
off-label prescription of a triptan is possible on the advice of a pediatric neurologist.

Table 7. Triptans and associated indications for pediatric use.

Drug Dose Age Indications Notes

ALMOTRIPTAN 6.25–12.5 mg tabs ≥12 years old Efficacy on phonophobia and photophobia

RIZATRIPTAN 5–10 mg OSF ≥5 years old Reduce dose in the case of simultaneous use of propranolol

SUMATRIPTAN 5–20 mg NS ≥12 years old Efficacy on phonophobia and photophobia

ZOLMITRIPTAN 5 mg NS ≥5 years old Efficacy at lower doses compared to other triptans

Tabs = tablets; OSF = orosoluble formulation; NS = nasal spray.

Their use is generally reserved to acute migraine attacks not properly responding
to NSAID drugs and/or paracetamol. They should be taken when pain is still mild
to moderate with a rapid and satisfying response, even though they may be effective
in moderate to severe pain [26,89–92]. Triptans are available in two formulations: oral
(almotriptan, rizatriptan, sumatriptan/naproxen) and nasal spray (zolmitriptan), both
showing the same efficacy, even if the oral one is better tolerated [86].

The AHS systematic review showed that the strongest scientific evidence about
headache resolution at one and two hours was for nasal zolmitriptan. Nasal sumatrip-
tan also seems effective, but only at a dose of 20 mg [28]. Moreover, zolmitriptan and
sumatriptan/sodium naproxen seem effective at treating associated symptoms, such as
phonophobia or photophobia, with a clear improvement at two hours from administra-
tion [86]. Unfortunately, their overall frequent use in chronic forms can reduce the time it
takes for it to be effective on a migraine based on drug abuse; in these cases, it is possible
to use a drug containing sumatriptan and sodium naproxen in order to improve efficacy
and to reduce the risk of a drug abuse-induced migraine. A systematic review by Ok-
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sui et al. showed moderate to high evidence of the efficacy of combined therapy, even with
low doses of Sumatriptan [28]. Adverse events include asthenia, dizziness, vertigo, dry
mouth, lethargy, flushing, and heat sensation, and they are generally rare. They cannot
be prescribed in the case of ischemic cardiovascular pathologies and disorders of cardiac
conduction with the presence of an accessory method. In the case of an insufficient response
to a monotherapy with a triptan, guidelines suggest the association with a NSAID drug,
particularly ibuprofen (Table 8).

Table 8. Second-line combination therapy in adolescents with an unsatisfactory response to triptans.

Drug Dose Notes

TRIPTAN + IBUPROFEN Multiple formulations available

SUMATRIPTAN +
NAPROXEN

10/60 mg Tabs
30/180 mg Tabs
85/500 mg Tabs

Efficacy regarding phono- and photophobia
Efficacy demonstrated even at the lowest dose

Minimum age 12 years
Tabs = tablets.

Recommendation 13. Triptans are indicated in adolescents with migraine, possibly in association
to ibuprofen in the case of insufficient response to monotherapy. There are four triptans approved
in pediatric age: almotriptan, sumatriptan, and zolmitriptan for children older than 12 years, and
rizatriptan for children older than 6 years. Off-label use for younger ages is possible under pediatric
neurologist prescription. Their use is restricted to acute pain not responding sufficiently to treatment
with non-steroidal anti-inflammatory drugs and/or paracetamol, and they should be taken when
pain is still low to moderate for a rapid and safe response, even though they may be still effective in
cases of moderate to severe pain. They are available in oral and nasal formulations. Both methods of
administration showed similar efficacy, even though the oral one is better tolerated.

First and Second Survey Results Comparison

The lack of agreement between answers A and B, referring to the efficacy of triptans
based on the route of administration, and Answer D (use of Triptans combined with non-
steroidal anti-inflammatory drugs). Among the other responses that acquired agreement, it
is noteworthy that the one about the impossibility of off-label use in children younger than
12 was considered inadequate for 79.2% of participants after the second survey.

3.4.4. Recommendation 14 (Scenario 4)

Among antiemetic drugs for treatment of associated symptoms:

A. The use of ondansetron in pediatric age is indicated
B. The use of dopamine agonists in pediatric age is indicated
C. Their use is indicated in the case of acute headache of unknown diagnostic definition

During acute migraine attacks or in the case of exacerbation of chronic headache-
associated symptoms, such as nausea and/or vomiting are commonly seen, and they make
oral analgesic therapy difficult, increasing the patient’s discomfort. It is demonstrated that
these symptoms regress with analgesic therapy alone and that the efficacy is stronger and
the effect more rapid when it is administered at the beginning of symptoms or when the
pain is still of low to moderate intensity [12]. Whenever therapy with NSAIDs or triptans is
not able to fix these symptoms or vomiting does not allow for adequate oral treatment, the
most recent guidelines promote the use of antiemetic drugs in order to improve symptoms
and to promote oral therapy administration, even in the case of headaches of unknown
origin (Table 9) [93].
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Table 9. Antiemetic drugs used for management of vomiting during an episode of headache.

Drug Dose Notes

ONDANSETRON

OS, repeatable every 8 h:
If <15 kg: 0.2 mg/kg

If 15–30 kg: 4 mg
If >30 kg: 4–8 mg

Sedation
Dystonias

PROCHLORPERAZINE

OS:
If 10–13 kg: 2.5 mg every 12–24 ore
If 13–18 kg: 2.5 mg every 8–12 ore

(maximum 10 mg/day)
If 18–40 kg: 2.5 mg every 8 h or 5 mg every 12 h

IV:
0.1–0.15 mg/kg/dose

Sedation
Dystonias

PROMETHAZINE
OS, R:

0.25–1 mg every 4–6 h
Sedation

Dystonias
OS = oral; IV = intravenous; R = rectal.

In pediatric age, the ondansetron, serotonin receptor antagonist, and dopamine ag-
onists like promethazine and proclorperazine are approved for use; the last ones are
also considerable as an alternative therapy for acute migraine but with severe adverse
effects, such as extrapyramidal symptoms [18,94]. Ondansetron is widely used in pediatric
clinical practice and in oncohemathology overall, and some evidence exists about their
efficacy in cyclic vomit syndrome [95]. A retrospective study that compared ondansetron
and dopamine agonists in an ED department showed similar efficacy for both [96]. In
a retrospective study that compared the efficacy of promethazine, metoclopramide and
proclorperazine for acute headache and associated symptoms, it was shown that the first
one was more frequently associated to therapeutic failure [97]. The use of these drugs in
Italy is mainly restricted to hospitals.

Recommendation 14. Even though analgesic treatment alone is shown to control associated
symptoms, the administration of antiemetic drugs can be considered with a double effect of limiting
nausea and vomiting, often associated with headache, and promote oral administration of analgesics
when necessary. The main drugs approved in these conditions are ondansetron, serotonin receptor
antagonists, used in hospitals, and dopamine antagonists, such as promethazine and proclorperazine.

First and Second Survey Results Comparison

Disagreement on antiemetic drug administration was confirmed except for ondansetron,
which retained adequacy for 91.7% of participants in the second round.

3.4.5. Recommendation 15 (Scenario 5)

If an adolescent with a history of migraines comes to the ED for a new attack and they
are not responding to NSAIDs or Triptans:

A. Intravenous fluid hyperhydration should be started
B. Metoclopramide can be efficient in treating both nausea and headache
C. NSAID intravenous therapy should be attempted
D. If the headache lasts more than 24 h, it is possible to use dihydroergotamine
E. If the headache lasts more than 72 h, it is possible to use dihydroergotamine

In the case of patients with a history of migraines and coming to the ED for acute
attacks, and they are not responding to NSAIDs and triptans, venous access should be
established in order to start intravenous hyperhydration and to administer endovenous
paracetamol or NSAIDs (ibuprofen or ketorolac) [26,97]. Metoclopramide, a dopamine
antagonist, is a possible alternative to analgesics, that showed efficacy in treating both
headache and associated gastrointestinal symptoms (dose: 0.2 mg/kg, maximum dose
10 mg) [98]. More specifically, metoclopramide can prevent dehydration and poor absorp-
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tion of oral drugs by contrasting vomiting and gastric stasis that compromises analgesics
absorption (Table 10). However, the use of metoclopramide in Italy is contraindicated in
children younger than 16, after a multicentric study of the Health National Institute in 2004
showed there was a high risk of adverse neurological effects, particularly extrapyramidal
signs [99].

Table 10. Second-line intravenous therapy as an alternative to NSAIDs in acute headache unrespon-
sive to first-line therapy.

Drug Dose Maximum Dose

INTRAVENOUS HYDRATION +
PROCHLORPERAZINE

+ IV KETOROLAC

0.15 mg/kg
0.5 mg/kg

10 mg
30 mg

SUMATRIPTAN 3–6 mg NS 20 mg in 24 h

METOCLOPRAMIDE 0.2 mg/kg IV 10 mg

DIHYDROERGOTAMINE (DHE) 0.5 mg in 3 min IV
IV = intravenous; NS = nasal spray.

In the case of acute migraines lasting more than 72 h (status migrainosus), admin-
istration of intravenous dihydroergotamine at a high (0.5–1 mg/kg every 8 h) or low
(0.1–0.2 mg/kg every 8 h) dose is suggested [100–103]. Before administering this prolonged
therapy, it is necessary to:

1. Perform a test dose (administer half dosage, adequate for weight and age);
2. Perform a pregnancy test, when necessary;
3. Treat with antiemetics 20 min before therapy (proclorperazine or metoclopramide for

the first three doses, then, if still needed, it is suggested to use ondansetron, due to
the high risk of extrapyramidal effects of dopamine antagonists).

Recommendation 15. In children presenting with acute migraine attack, not responding to first-
line treatment, or status migrainosus, venous access should be established to start intravenous
hyperhydration and intravenous paracetamol or NSAID (ibuprofen or ketorolac) therapy. Metoclo-
pramide is a dopamine antagonist alternative to first-line analgesics, that showed efficacy in treating
both vomiting and pain. In the case of status migrainosus, the therapy consists in intravenous
administration of dihydroergotamine at high (0.5–1 mg/kg every 8 h) or low (0.1–0.2 mg/kg every
8 h) doses.

First and Second Survey Results Comparison

In Scenario 5, agreement was reached for all answers except for A, indicating the
use of intravenous hyperhydration was considered adequate for 66.7% versus 38.9% of
participants in the first round.

3.5. Prophylaxis

3.5.1. Recommendation 16 (Scenario 1)

Prophylactic treatment of migraine should be recommended when:

A. Attacks are of high intensity with interference to quality of life, or they have a fre-
quency of >4 days/month with 3–4 migraine attacks per month for at least 3 months

B. Attacks respond only to acute polytherapy
C. There is poor responsiveness to acute treatment with increased school absence or

access to the ED
D. In the case of medication-overuse headache

For headache prevention, most children benefit from behavioral and lifestyle modifi-
cation. Prophylactic pharmacological or bio-behavioral treatment should be considered
when headache occurs with sufficient frequency and severity, causing migraine-related
disability [28,104]. According to the Italian guidelines drawn up in 2003 and approved
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by the Italian Society for the Study of Headache, the Italian Society of Childhood and
Adolescent Neuropsychiatry, and the Italian Society of Pain Clinicians [24], the rationale
for prophylactic drug therapy in pediatric headache is:

• Attacks of high intensity or that which follow one another with high frequency (more
than four headache days per month and 3–4 migraine attacks per month for at least
three months);

• Reduction of the patient’s quality of life;
• Poor responsiveness to acute treatment with disability (i.e., influence on school atten-

dance and play/sport activities, frequent visits to ED) [28,105,106].

For the assessment of headache disability, the short questionnaire “Pediatric Migraine
Disability Assessment” (PedMIDAS) can be used; this questionnaire measures the func-
tional impact of headache over three months with just six questions [104]. Adolescents
with migraine who have a PedMIDAS score above 30 (moderate to severe migraine with
associated disability) have a higher risk of developing mood and anxiety disorders, with
increased severity and frequency of migraine [24,28]. Alternatively, in adolescents, the
Headache Under-Response to Treatment questionnaire (HURT) can be administered [107].

Few data exist on medication-overuse headaches in children [108], but this type of sec-
ondary headache is a real threat, especially for adolescents with migraines. Acute therapy
overuse might make migraines less responsive over time and facilitate the development of
chronic migraine.

Recommendation 16. The indications for preventive therapy in pediatric headache are: attacks of
high intensity or those occurring with high frequency (more than 4 days/month with 3–4 headache
attacks/month for at least three months), reduction in patient’s quality of life, and poor responsiveness
to acute treatment with disability. The decision to undertake preventive therapy is a responsibility of
the pediatric neurology specialist. Prophylaxis may also prevent adverse events of drug abuse, such
as medication overuse headache.

First and Second Survey Results Comparison

Most of the participants (75%) considered Response B (indication for prophylactic
therapy when responding only to acute polytherapy) to be appropriate, in contrast to
the indications of the main guidelines. Agreement was also obtained for Response D on
medication-overuse headaches, with an increase in the percentage of appropriateness from
47.2 to 79.2%.

3.5.2. Recommendation 17 (Scenario 2)

In the absence of major comorbidities, prophylactic drug therapy of migraine in
a pediatric patient can be carried out with:

A. Propranolol
B. Amitriptyline alone
C. Amitriptyline + cognitive-behavioral therapy
D. Topiramate
E. Valproate
F. Triptans

The new guidelines issued by the AHS [29] include topiramate, propranolol, amitripty-
line in combination with cognitive-behavioral therapy (CBT), and cinnarizine as drugs for
the prophylactic treatment of migraines (Table 11).
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Table 11. Drugs for preventive pediatric headache treatment.

Drug Dose Maximum Dose Notes

AMITRIPTYLINE
(PLUS CBT)

Initial dose: 0.25–0.50 mg/kg/day
To be increased in the case of

ineffectiveness
Maintenance: 1 mg/kg/day

75 mg/day
Side effects: suicidal ideation.

For patients aged 12 years and older
with depression or anxiety disorders.

TOPIRAMATE

Initial dose: 1–2 mg/kg/day
(in younger than 12 years);

2.5 mg/kg/day (in aged 12 years and
olders) for a week

100 mg/day
Side effects: teratogenicity (caution in

women of childbearing age).

VALPROATE Initial dose: 10–15 mg/kg/day in 2 doses 30 mg/kg/day
Side effects: teratogenicity (caution in

women of childbearing age).

CINNARIZINE
1.5 mg/kg/day if weight <30 kg

50 mg/day if weight >30 kg
Contraindicated in patients younger

than 12 years.

FLUNARIZINE 3–5 mg/day in a single daily dose 10 mg/day
Side effects: weight gain, sedation.

Contraindicated in patients younger
than 12 years.

NIMODIPINE 10–20 mg/day in 3 doses 150 mg/day

Side effects: mild gastrointestinal
disturbances.

Contraindicated in patients younger
than 12 years.

PROPRANOLOL
Initial dose: 1 mg/kg/day in 3 doses

Maintenance: 20–40 mg/day in 3 doses
3 mg/kg/day

Use with caution in asthmatic,
depressed or diabetic patients.

CBT: cognitive-behavioural therapy.

Specifically:

• Among antiepileptics, topiramate at a dosage of 2–3 mg/Kg/day up to 100 mg/day
was more effective than the placebo in reducing seizure frequency, and is the only
drug indicated by the Food and Drug Administration for treatment of headache in
adolescents aged 12–17 years [109,110]. However, it is no more effective than placebo in
reducing headache attacks by at least 50% or in reducing disability [109,111]. Therefore,
there is insufficient evidence for its efficacy in the prevention of pediatric headache.
Its efficacy has been demonstrated in adults [112] but not in the pediatric population,
for whom data in the literature are scarce. Nevertheless, topiramate may be indicated
in male patients with certain forms of epilepsy associated with headache [113].

• Propranolol is a beta-blocker frequently used in pediatric populations, including for
headache prevention, requiring adequate monitoring of blood pressure and heart
rate [114,115]. Its dosage is 20–40 mg/day. The possible increase in blood concentra-
tions of some triptans during prophylactic propranolol therapy is noteworthy [116]. In
a systematic review, propranolol was found to have a better risk–benefit profile than
topiramate, but there were no statistically significant differences in safety [117].

• Cinnarizine is an antihistamine and L-type calcium channel blocker. It is not recom-
mended for co-administration with calcium antagonists in patients with current or
previous depressive illness, arrhythmic heart disease, obesity, liver failure, pyramidal
disorders and is contraindicated under 12 years of age. In the AHS guidelines, cinnar-
izine has been shown to be moderately effective compared to placebo in reducing the
frequency and severity of migraine attacks, with low levels of evidence of efficacy in
reducing migraine episodes by more than 50% compared to the placebo [28].

• Although some studies, such as the 2017 Childhood and Adolescent Migraine Preven-
tion (CHAMP) Study [26,110], question the role of amitriptyline alone in headache
prevention, the combination of amitriptyline (dosage: 1 mg/kg/day) and CBT has
been shown to be effective in reducing the frequency of headache episodes and may be
the first choice in patients whose headache causes a drastic reduction in quality of life
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or in adolescents with depression and anxiety disorders [118]. However, physicians
should advise against the use of amitriptyline in patients with ongoing depression, as
they are particularly at risk of developing suicidal ideation [28].

• The use of triptans remains limited to the management of acute attacks [18,28].

Recommendation 17. The current guidelines only provide the use of topiramate, propranolol,
amitriptyline + CBT and cinnarizine for the prophylactic treatment of migraine, for which the
analysis of the evidence has given satisfactory results in terms of efficacy.

First and Second Survey Results Comparison

In Scenario 2, responses regarding the appropriateness of propranolol and amitripty-
line prophylactic drug therapy in combination with CBT reached agreement (75% and
79.2%). Seventy-five percent of the experts considered the use of CBT alone inappropriate.
Disagreement remained for the use of valproate, triptans, and topiramate (the latter was
considered appropriate by 62.5% of participants).

3.5.3. Recommendation 18 (Scenario 3)

In the case of pre-existing anorexia, the following drugs should be avoided as prophy-
lactic therapy:

A. Topiramate
B. Valproate
C. Amitriptyline
D. Propranolol

The decision on which medication to use for preventive drug treatment is based on
comorbidities, adverse drug effects, and parents’ and patient’s preferences [24]. Physicians
should discuss the evidence of efficacy for topiramate for the prevention of migraines in
children and adolescents and its side effects in this population with the patient and their
family [24]. Adverse effects of topiramate include the following: increased incidence of
anorexia, increased episodes of upper airway inflammation, weight loss, gastroenteritis,
paraesthesia, drowsiness, difficulty concentrating, angle-closure glaucoma, and urinary
stones. Because of these findings, topiramate should be used with caution when anorexia
is suspected in the patient, or the diagnosis is already present [28]. Therefore, based on the
patient’s comorbidities, topiramate is more frequently used for epileptic patients, due to
its anticonvulsant effects, or obese patients, due to its anorectic effect. With reference to
other correlations between the prophylactic drug and patient’s comorbidities: valproate is
preferred in males with epilepsy, as it has anticonvulsant effects and teratogenic adverse
effects (see below), propranolol is used with caution in asthmatic patients due to its non-
selective beta-blocking mechanism, and in diabetic or depressed patients, amitriptyline is
used mainly in patients with anxiety disorders or depression [24,28].

Recommendation 18. To date, efficacy data of the main drugs used for headache prophylaxis are
controversial. The choice of the appropriate drug is based on comorbidities, adverse effects, and
parents’ and patient’s preferences.

First and Second Survey Results Comparison

Contraindication to the use of topiramate in the case of pre-existing anorexia is consid-
ered appropriate by 83.3% of participants. In contrast, the drugs considered in the other
answers did not reach agreement.

3.5.4. Recommendation 19 (Scenario 4)

If a migraine prophylactic therapy is agreed with the patient and family:

A. Start on low doses, gradually increasing the dosage over 3–4 weeks, even in the case
of side effects if therapeutic benefit is achieved
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B. Start with low doses, gradually increasing the dosage over 3–4 weeks, discontinuing
therapy in the case of side effects even if a therapeutic benefit is achieved Therapy
should be continued for 12 weeks if a benefit is achieved

C. Therapy should be continued for 6–12 months if there is a benefit.

There is little data on when to stop preventive treatment, and risk of relapse after
discontinuation is variable. Preventive drug therapy should be started at the lowest
possible dose. Doses should then be gradually increased over three to four weeks until
a therapeutic benefit develops, the maximum administered dose is reached, or significant
side effects occur [24]. Treatment should be continued for seven to eight weeks at the correct
effective dose to achieve a real benefit. If migraine episodes decrease in frequency and
intensity, therapy should be continued for approximately 6 to 12 months [24,107,117,119].
If preventive drug therapy fails, it is possible to change the class of drug used, or to
recommend neurostimulation or CBT in combination with amitriptyline. The physician
should inform patients and their parents about the risks and benefits of discontinuing
preventive drug therapy once clinical improvement has been achieved [28,117].

Recommendation 19. Preventive drug therapy should be started at the lowest possible dose. Doses
should then be gradually increased over 3–4 weeks until a therapeutic benefit develops, the maximum
administered dose is reached, or significant side effects occur. Treatment should be continued for
7–8 weeks at the correct effective dose to achieve a real benefit. If migraine episodes decrease in
frequency and intensity, therapy should be continued for approximately 6–12 months.

First and Second Survey Results Comparison

There is considerable disagreement in Scenario 4 regarding the method of titration and
assessment of the adverse effects of prophylactic drugs. With regard to therapy duration,
agreement prevailed on continuation for at least 6–12 months (83.3% appropriateness).

3.5.5. Recommendation 20 (Scenario 5)

In adolescents going to a primary care pediatrician clinic and reporting occasional,
severe headaches without vomiting/nausea or other warning signs, the following actions
are indicated:

A. A headache invalidity assessment should be carried out
B. Take a careful personal and medication history
C. Suggest the compilation of a headache diary
D. Seek advice from the pediatric neurologist
E. Recommend the use of opioids when pain is not controlled with NSAIDs/paracetamol
F. Recommend use of nutraceuticals as needed
G. Set up a prophylaxis with nutraceuticals lasting 2–3 months

In the management of recurrent headache without other associated symptoms and
warning signs, as presented in recommendations 1–4, the PCP should carefully collect
the patient’s history, monitor the evolution by suggesting a headache diary, and use the
PedMIDAS headache questionnaire to define the disabling effects of headache on the
patient’s life. The use of opioids is discouraged because of the risk of reinforcing the
pathogenetic mechanism of headaches, making it chronic and encouraging the abuse
of these medications, especially in at-risk populations, such as adolescents [18,28,80].
Specialist advice from a pediatric neurology expert can be given after adequate follow-up if
therapy is insufficient or ineffective and if there are doubts about the pattern of presentation,
or simply for a more accurate diagnostic definition.

The use of nutraceuticals has become widespread in clinical practice, including non-
specialist settings. Although there is no clear evidence of their efficacy in children and they
are not mentioned in the most recent guidelines, nutraceuticals are often used in the preven-
tion of headache, particularly in mild and occasional forms, when parents prefer not to start
other therapies. Among these, riboflavin, magnesium and melatonin are the most widely
used, since they are considered safe and well-tolerated (Table 12) [107,120]. Riboflavin
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(vitamin b12) is a cofactor in oxidation-reduction reactions in the electron transport chain
within the mitochondria, which some theorists believe is involved in the pathophysiology
of migraine [121]. Riboflavin is the most extensively studied supplement for pediatric
patients, but the evidence for its ability to reduce the frequency and intensity of migraine
attacks is not statistically significant. Low levels of evidence have been demonstrated in
adulthood [122]. Despite this, many pediatric neurologists prefer to use it because of its
good tolerability. Recommended doses range from 25 to 400 mg/day [122].

Table 12. Main nutraceuticals used in pediatric age.

Nutraceutical Dose Notes

5-HYDROXYTRYPTOPHAN 5 mg/kg/day Side effects: nausea, abdominal pain,
drowsiness

MAGNESIUM 1.5–4.5 g/day Side effects: flatulence, diarrhea.
Contraindications: severe renal failure

RIBOFLAVIN 25–400 mg/day Side effects: yellowish urine,
gastro-intestinal symptoms

MELATONIN 3 mg/day before
night sleep

High doses may cause daytime drowsiness,
impaired physical and mental performance,

suppressed body
temperature and elevated blood

prolactin levels

The correlation between low magnesium levels and tension-type and migraine headaches
has been proven for several years. Among the pathogenic hypotheses, magnesium defi-
ciency could have an effect on excitatory synapses, and thus on cortical spreading depres-
sion, or promote the intracellular pro-inflammatory cascade and vasoconstriction [123].
Despite inconsistent results on its efficacy in preventing headaches [124], its use, especially
in the form of magnesium pidolate at dosages of 1.5–4.5 g, has not been shown to be related
to significant adverse reactions and is considered by many experts to be a valid supportive
therapy, especially in females of pubertal age [125].

Melatonin is known for its chrono-biotic, anti-inflammatory, and antioxidant proper-
ties. Mainly used in sleep disorders and favored by the virtual absence of side effects, it has
also been used in prevention and acute treatment of headaches, but clinical data are not
significant [125,126].

In the management of associated symptoms, in particular nausea and vomiting, sup-
plements of natural origin, especially ginger-based, have been increasingly used in recent
years, but the evidence for their efficacy is still weak [127].

Recommendation 20. The use of nutraceuticals in the preventive treatment of headache remains
debated. In clinical practice, nutraceuticals are not contraindicated in mild primary headaches or in
support of drug therapy, considering their good tolerability and safety.

First and Second Survey Results Comparison

With regard to the use of nutraceuticals, the expert panel did not reach agreement
on the use of nutraceuticals in acute therapy or as prophylaxis in primary headache cases
referred to the PCP. In such cases, there was also disagreement about the need to refer the
patient to a pediatric neurologist (54.2% appropriateness).

3.5.6. Recommendation 21 (Scenario 6)

In headache prevention, hygiene measures include:

A. Sleeping for a few hours in the afternoon
B. Instructing children to go to bed and wake up at around the same time
C. Regular mealtimes are recommended (usually three meals/day)
D. It is recommended that children have a snack before going to bed
E. Reduction of physical activity and sports is suggested
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Clinicians should explain to patients and families that lifestyle and certain behavioral
factors may influence the frequency of headache, and they should educate patients and
families to identify and modify factors that act as triggers for headache (overweight,
alcohol and caffeine use, lack of physical activity, insufficient hours of sleep, exposure to
tobacco smoke) [28,107]. Hygiene measures to be taken in the case of chronic childhood
headache are:

• Sleep hygiene: it is advisable to sleep an adequate number of hours per night and to
maintain a routine sleep–wake rhythm. Insomnia, snoring, and frequent night waking
can worsen the frequency of attacks.

• Physical activity: regular exercise in children has not been shown to be effective in
preventing migraine, although studies in adult patients show the reverse. Physical
activity of at least 30 min 3–5 times a week is recommended.

• Adequate water intake: increasing daily fluid intake has been shown to reduce the
frequency and intensity of migraine attacks. Fluid intake varies according to age and
level of physical activity, but includes 8–10 cups of non-caffeinated drinks per day.

• Regular food intake: fasting or skipping meals may act as a trigger for migraine.
Children should have three meals/day.

• Identification of triggers: triggers should be identified as early as possible and avoided.
Migraine occurs most often during school time, so the child’s school history should
always be assessed in cases of frequent migraine in children. Caffeine and alcohol are
known triggers for migraine and should be avoided. Some premonitory symptoms of
migraine (fatigability, changes in mood, neck stiffness and increased sense of hunger)
can often be misinterpreted as triggers [26,128].

Recommendation 21. Physicians should explain to patients and families that lifestyle and certain
behavioral factors can influence the frequency of headache and should educate patients and their
families to identify and change factors that act as triggers for headache.

First and Second Survey Results Comparison

After the second round, all answers in this scenario reached agreement.

3.5.7. Recommendation 22 (Scenarios 7 and 8)

For an adolescent girl undergoing prophylactic drug therapy for migraine with aura,
the pediatrician should:

A. Recommend biofeedback
B. Discontinue valproate or replace it with another prophylactic drug
C. Recommend CBT
D. Discourage competitive sporting activity
E. Recommend reducing alcohol and caffeine intake
F. Do not recommend oral contraception

In the case of an adolescent patient of childbearing age who has been prescribed
valproate as a preventive therapy for migraine, the pediatrician should:

A. Discuss with the girl and her parents the teratogenicity of valproate, thus explaining
the risk of possible pregnancy

B. Change the drug used as preventive therapy
C. Prescribe a gynecological examination and transvaginal ultrasound every six months
D. Require periodic monitoring of blood valproic acid levels

As mentioned in Recommendation 21, overweight, alcohol and caffeine use, and lack
of physical activity are some of the conditions that may worsen headache [26,28,107,128].
Competitive sports activity is not contraindicated.

The combined use of complementary therapies is often a successful strategy, as demon-
strated by the effectiveness of the combination of amitriptyline and CCT [119]. Among the
forms of complementary therapies, the most internationally accepted are:
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• Behavioral-based therapy: according to Italian guidelines, this type of treatment can
be considered as a first-choice approach or as a supplement to symptomatic and pro-
phylactic drug treatment in pediatric patients, especially in the case of parental and/or
young patient resistance to the use of drugs, presence of psychiatric comorbidity
(anxiety disorders, mood disorders, social phobia, sleep disorders, etc.), presence of
family issues, and ineffectiveness or inadequate response to previous treatments [57].

• Cognitive-behavioral therapy: CBT aims at teaching patients behavioral strategies to
cope with pain, prevent migraine episodes through regular use of relaxation exercises,
and assist patients with migraine-associated disabilities and comorbidities such as
anxiety and depression. Its efficacy has been demonstrated especially in combination
with amitriptyline in reducing headache-related disability, and the frequency of attacks
by at least 50 percent of actual headache days [119]. According to the 2003 Italian
guidelines, this type of treatment can be considered as a first choice in pediatric
patients in whom headache causes significant disability or decreases their quality of
life [24]. However, CBT alone may also be considered an effective first-choice therapy
in certain patients, on pediatric neurologist advice [28]. Often, biofeedback (BFB) is
included into CBT during the teaching of relaxation exercises, thus allowing patients
to see the physiological changes that occur after relaxation exercises.

• BFB: This is a technique through which a subject receives information and can about
its biological state and can change it. BFB thus creates an external link through which
the subject can keep one or more physiological functions under control. BFB uses
an electronic instrument to monitor these functions and sends information to the
patient about its progress in the form of an acoustic or light signal. In this way, the
patient can become aware of the progresses on these functions, which are usually
considered independent of willpower, and can therefore learn to control it. According
to some studays, patients undergoing BFB have experienced an improvement in
migraine frequency and a decrease in attack duration and intensity [129]. Although
this technique appears to be effective, it is not widely used due to several limitations:
high cost, low availability, few dedicated staff, and low compliance of young patients.

For the management of adolescent girls on valproate therapy, see Recommendation 23.

Recommendation 22. The use of complementary therapies for headache prevention is a possible
alternative to pharmacological prophylaxis. In certain patients, on the advice of the specialist, it may
be considered an effective first-line therapy. Complementary therapies may also be useful in situations
of poor patient and parental compliance, poor tolerance and/or presence of contraindications to
drug therapy.

First and Second Survey Results Comparison

Responses on the use of BFB, valproate withdrawal and contraindication to oral con-
traception did not receive agreement, although the first two were considered appropriate
by 54.2% and 62.5%, and the last was inappropriate for 62.5% of participants. In Scenario 8,
answers regarding therapeutic switch from valproate to a different drug in childbearing
age patients and periodic monitoring of valproate blood level did not reach agreement
despite high values of appropriateness (70.8% for both).

3.6. Follow-Up

3.6.1. Recommendation 23 (Scenarios 1 and 2)

During the follow-up of a female adolescent suffering from migraines, the PCP should:

A. Tell the patient to inform them any time a new migraine-related symptom appears
B. Refer the patient to a child neurologist if she is taking topiramate or valproate as a pro-

phylactic treatment to evaluate changes in therapy or to assess the teratogenic risk
C. Recommend a gynecological evaluation if the patient wishes to start contraceptive

oral therapy
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D. Periodically evaluate the patient’s health, especially if the migraine has a negative
impact on mental health

A patient on topiramate as a prophylactic drug for migraines. may be referred to
a neurologist in the case of:

A. Persistence of headache symptoms during the first month of treatment
B. Onset of anorexia
C. Asthma exacerbation

Prophylactic treatment for migraines must be continued at the right dosage for seven
to eight weeks to achieve a beneficial effect, regardless of the drug. It is necessary to wait
for two months before suspecting a failure of response and refer the patient to a specialist
for reassessment [28,107]. Otherwise, the PCP must pay attention to significant adverse
reactions, inadequate tolerance to the drug, or rapid changes in the headache pattern during
the first few months.

Regarding the drug of choice, the physician must consider the teratogenic effects of
valproate and topiramate when prescribing a prophylactic treatment to girls of childbearing
age: valproate should be avoided, as the European Medicine Agency advises to use
Valproate only as a last choice, and adverse effects of topiramate must be disclosed to
female patients before starting therapy [28,130,131].

The PCP must adequately inform the patient of contraceptive options, remember-
ing that valproate (at a dosage >200 mg/day) could potentially reduce the efficacy of
hormonal oral therapy; gynecological evaluation and folic acid integration are recom-
mended [131,132].

Increase in upper airway infections and anorexia are some of the adverse effects of
topiramate, the first being a possible cause of asthma exacerbation. If the above-mentioned
effects appear, the patient should be referred to a pediatric neurologist. Other adverse
effects are weight loss, paraesthesia, sleepiness, trouble with concentration, closed-angle
glaucoma, gastroenteritis, and kidney stones.

Recommendation 23. A specialist re-assessment should be recommended every time a patient
taking prophylactic therapy shows significant adverse reactions, inadequate tolerance to the drug, or
rapid changes in headache patterns during the first few months.

First and Second Survey Results Comparison

Regarding the question in Scenario 1, in contrast to previous results, the majority of
the experts (87.5%) stated as appropriate the necessity to refer the adolescent to a child
neurologist in therapy with valproate or topiramate for a therapeutic switch.

Scenario 2 only showed agreement on Answer B (presentation of anorexia during
prophylactic therapy with topiramate) with 83.3% of appropriateness.

3.6.2. Recommendation 24 (Scenario 3)

Home blood-pressure monitoring:

A. Is indicated in every patient suffering from headache
B. Is indicated in the case of metabolic syndrome
C. Is indicated in the case of high BMI
D. Is indicated when headache is associated with neurovegetative symptoms
E. Must be associated with heart-rate monitoring
F. Is mandatory in children <6 years old with headache
G. Is indicated in patients taking propranolol
H. Is indicated in patients on propranolol, if presenting with syncope
I. Is indicated in patients taking amitriptyline

The first steps in the evaluation of a patients suffering from headache is accurate phys-
ical examination, and blood pressure and HR measurement: these can rule out headache
secondary to hypertension or hypertensive crisis [11,13]. If primary or secondary hyperten-
sion is suspected, home blood pressure monitoring is recommended.
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Among the health conditions presented in the scenario, neurovegetative symptoms
and age <6 years are not criteria-indicative for blood-pressure monitoring (even if a child
cardiologist may recommend it in some cases).

Hypotension and bradycardia are among the adverse effects of beta-blockers; these
drugs are preferred in patients suffering from hypertension and tachycardia [133]. In this
case, HR and orthostatic blood pressure must be monitored, and it should normally be
above 60 bpm after one minute of physical exercise. Slow deescalating dosages and blood
pressure monitoring are indicated before discontinuing therapy to avoid hypertension.

Calcium channel blockers and amitriptyline can cause hypotension too; blood pressure
monitoring is mandatory for these drugs [57,134].

Recommendation 24. Physical examination of a patient with headache must include heart rate
and blood pressure assessment. Evidence from the literature do not give precise indications on blood
pressure monitoring in patients with headache but it is considered mandatory in patients assuming
beta blockers, calcium channel blockers and amitriptyline.

First and Second Survey Results Comparison

Agreement on home blood pressure monitoring has been reached on the answers
about metabolic syndrome, high BMI, and association with HR measurement in patients
taking beta-blockers and amitriptyline (with percentages ranging from 75% to 95,8%).
No agreement was reached on the option of monitoring it in all patients suffering with
headache, presenting neurovegetative symptoms or for patients <6 years of age.

3.6.3. Recommendation 25 (Scenario 4)

In order to prevent headache from medication overuse and refer the patients to
a pediatric neurologist re-evaluation, acute treatment should be taken:

A. No more than 14 times/month for oral analgesics
B. No more than 2 times/week for oral analgesics
C. No more than 8–9 times/month for triptans
D. No more than once a week for triptans

Acute treatment of headache pain overuse has been linked to medication overuse
headache in adult patients [135]. Adults suffering from migraine with more than six
attacks/month have a higher risk of chronic headache, and thus tend to overuse symp-
tomatic therapy.

Medication overuse headache is a concrete risk in the pediatric age (especially in
adolescents), even if there is not great evidence in the literature. A similar link has been
hypothesized between the migraine attack frequency, excessive use of analgesics, and
progression towards chronic headache. This can be avoided with patient and family
education [136].

The time limits for medications use are:

• Analgesics: no more than 14 times/month;
• Triptans, ergotamine, opioids: no more than nine times/month (opioids are cited with

regard to ICHD-3, but their use is not recommended);
• Combinations of drugs: for less than a three-month period.

If the frequency of the attacks is high or the response is insufficient, the patient must
be referred to a pediatric neurologist for preventive therapy prescription.

Recommendation 25. Medication overuse headache is a concrete risk in pediatric age. The PCP
must monitor acute treatment in patients with headache. Assumption of NSAIDs for more than
14 days/month, triptans/ergotamine for more than 9 days/month, combined drugs for more than
3 months are criteria for a specialist re-evaluation and start of a preventive therapy.
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First and Second Survey Results Comparison

In relation to medication overuse headache, Answer C got 95.8% of appropriateness.
Answers B and D did not reach agreement but showed an increase in inappropriateness
rate (58.3% and 70.8%, respectively).

4. Discussion

A summary of the developed recommendations is reported in Table 13.

Table 13. Consensus recommendations list.

Primary Care Pediatrician Evaluation

Recommendation 1: In the case of acute headache in a pediatric patient, the PCP should identify
the red flags that require urgent diagnostic and therapeutic procedures by an adequate history
collection, in order to distinguish primary from secondary forms.

Recommendation 2: Assessment of vital signs, general physical examination, and a complete
neurological examination should always be performed in a child with headache, as this can
identify warning signs suggestive of secondary headache. In particular, the presence of high-risk
red flags suggestive of severe conditions such as infectious processes, vascular lesions or
intracranial expansions should be excluded. The neurological examination should include:
assessment of level of consciousness, meningeal signs, visual, gait and co-ordination disturbances,
speech and hearing disorders, focal neurological deficits such as localized strength or sensory
deficits, cranial nerve deficits. The OF is a useful non-invasive examination that a pediatrician can
perform if sufficiently experienced. In doubtful cases, an ophthalmologist evaluation for
fundoscopy with pupil dilation is recommended.

Recommendation 3: The role of the PCP is to detect potentially dangerous or life-threatening
conditions that require an immediate emergency setting medical evaluation. In the case of
neurological alterations at physical examination, or in the presence of other warning signs, the
patient should be immediately addressed to the ED. In the case of a general physical examination
suggestive of secondary and non-life-threatening conditions, the underlying causes should be
treated and an initial analgesic therapy approach should be performed under close monitoring,
especially in preschool patients. An ED referral is recommended only in the case of general
worsening, therapy failure, appearance of warning signs/symptoms, or positive
neurological examination.

Recommendation 4: In the case of normal general and neurological examination, without red
flags, after investigating the patient’s environmental context and presence of trigger factors, the
PCP may recommend acute antalgic therapy, the use of a headache diary, and plan a clinical
re-evaluation to assess symptoms evolution and response to therapy. Referral to the pediatric
neurologist is recommended in the following cases: children under 5 years of age, lack of or
insufficient response to therapy, worsening of symptoms, or in general, for a specialist
diagnostic definition.

Emergency department evaluation

Recommendation 5: During triage, patients not requiring urgent care should be distinguished
from those with red flags suggestive of life-threatening disease. In ED, laboratory tests are
indicated in the case of a positive general physical examination for secondary forms or when
a benign form (e.g., infectious) is suspected, in order to define etiological therapy. Ophthalmologic
consultation should be considered whenever a visual symptom is identified and is not clearly
correlated with primary headache or in all cases that require an ocular fundus in cycloplegia.
Urgent consultation with a pediatric neurologist is indicated, whenever possible, in cases
presenting neurological signs or symptoms; it may be deferred to an elective consultation in cases
of headache symptoms suggestive of primary or secondary non-life-threatening forms that can be
treated with symptomatic therapy.
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Table 13. Cont.

Emergency department evaluation

Recommendation 6: Hospitalization is indicated for patients who, irrespective of age, present
with a positive general physical examination for benign secondary forms whose causes require
further diagnostic and therapeutic investigation and/or alterations on neurological examination
and/or fundus oculi indicative of papilledema and/or red flags. In preschool patients (<5 years
old), it may be appropriate to hospitalize even forms with negative neurological and general
examination but absent response to symptomatic therapy. A short observation regimen may be
planned for similar cases in school-aged patients (>5 years).

Recommendation 7: CT scan without contrast medium is the test of choice in the emergency
setting, due to its rapidity of execution and its easier accessibility in the ED, without the need for
patient sedation. In the case of suspected stroke, brain MRI should be performed within one hour
of patient arrival in the ED.

Hospital admission

Recommendation 8: During hospitalization, a close monitoring of parameters and clinical
conditions is appropriate to assess response to therapy and possible appearance of “red flags” for
secondary headaches. The choice of diagnostic investigations depends on clinical suspicion and is
supported by the evaluation of the pediatric neurologist. In the case of a positive general
examination, it is recommended to perform microbiological and specific instrumental
examinations to exclude infections. The appearance of neurological warning signs during
hospitalization is an indication to perform urgent neuroimaging to exclude
life-threatening conditions.

Recommendation 9: In the differential diagnosis between primary headache and epilepsy, it is
useful to consider some characteristic clinical features and to consult a pediatric neurologist who
may request an EEG.

Recommendation 10: Red flags identified through the collection of anamnestic data, general and
neurological physical examination, should direct to in-depth examinations through neuroimaging.
In an inpatient setting, MRI is preferred in the suspicion of lesions of the saddle, craniocervical
junction, posterior fossa, white matter abnormalities, congenital malformations and infectious
processes, as it is more sensitive than CT and safer in terms of radiation protection. For the
evaluation of ischemic events or vascular malformations, it is recommended to consider in
addition to the standard sequences also CT angiography or MRA depending on availability and
level of urgency.

Acute treatment

Recommendation 11: In the management of acute headache attack in pediatric patient with no
definite diagnosis, ibuprofen is a first-line therapy for his rapidity of action. As an alternative, it is
possible to use paracetamol, the efficacy of which is similar to that of ibuprofen, despite lower
rapidity. The preferred route of administration is the oral one, using buccal formulations.

Recommendation 12: In the case of acute attack in a patient with diagnosis of migraine, in order
to treat associated symptoms (phonophobia, photophobia, nausea and vomiting), physicians
should explain to the patient that they regress with analgesics taken at the beginning or when
pain is still low to moderate. The oral way of administration is the advisable one, in buccal
formulations. It is possible to associate an antiemetic treatment in order to promote oral therapy;
if nausea and vomiting make the oral route difficult, it may be necessary to refer the patient to the
nearest ED to gain a venous access and administer fluids, analgesic and antiemetic therapy.

Recommendation 13: Triptans are indicated in adolescents with migraine, possibly in association
to ibuprofen in the case of insufficient response to monotherapy. Triptans approved in pediatric
age are four: almotriptan, sumatriptan, zolmitriptan, for children older than 12 years, and
rizatriptan, for children older than 6 years. Off-label use for younger ages is possible under
pediatric neurologist prescription. Their use is restricted to acute pain not responding sufficiently
to treatment with non-steroidal anti-inflammatory drugs and/or paracetamol and they should be
taken when pain is still low to moderate for a rapid and safe response, even though they may be
still effective in cases of pain from moderate to severe. They are available in oral and nasal
formulations. Both way of administration showed a similar efficacy, even though the oral one is
better tolerated.
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Table 13. Cont.

Acute treatment

Recommendation 14: Even though analgesic treatment alone is shown to control associated
symptoms, the administration of antiemetic drugs can be considered with a double effect of limiting
nausea and vomiting, often associated with headache, and promote oral administration of analgesics,
when necessary. The main drugs approved in these conditions are ondansetron, serotonin receptors
antagonist, used in hospital, and dopamine antagonists such as promethazine and proclorperazine.

Recommendation 15: In children presenting with acute migraine attack, not responding to first
line treatment, or status migrainosus, a venous access should be established to start intravenous
hyperhydration and intravenous paracetamol or NSAIDs (ibuprofen or ketorolac) therapy.
Metoclopramide is a dopamine antagonist alternative to first line analgesics, that showed efficacy
in treating both vomiting and pain. In the case of status migrainosus, the therapy consists in
intravenous administration of dihydroergotamine at high (0.5–1 mg/kg every 8 h) or low
(0.1–0.2 mg/kg every 8 h) dose.

Prophylaxis

Recommendation 16: The indications for preventive therapy in pediatric headache are: attacks of
high intensity or occurring with high frequency (more than 4 days/month with 3–4 headache
attacks/month for at least three months), reduction in patient’s quality of life, poor
responsiveness to acute treatment with disability. The decision to undertake preventive therapy is
a responsibility of the pediatric neurology specialist. Prophylaxis may also prevent adverse events
of drug abuse, such as medication overuse headache.

Recommendation 17: The current guidelines only provide the use of topiramate, propranolol,
amitriptyline + CBT and cinnarizine for the prophylactic treatment of migraine, for which the
analysis of the evidence has given satisfactory results in terms of efficacy.

Recommendation 18: To date, efficacy data of the main drugs used for headache prophylaxis are
controversial. The choice of the appropriate drug is based on comorbidities, adverse effects and
parents’ and patient’s preferences.

Recommendation 19: Preventive drug therapy should be started at the lowest possible doses.
Doses should then be gradually increased over 3–4 weeks until therapeutic benefit develops, the
maximum administered dose is reached, or significant side effects occur. Treatment should be
continued for 7–8 weeks at the correct effective dose to achieve real benefit. If migraine episodes
decrease in frequency and intensity, therapy should be continued for approximately 6–12 months.

Recommendation 20: The use of nutraceuticals in the preventive treatment of headache remains
debated. In clinical practice, nutraceuticals are not contraindicated in mild primary headaches or
in support of drug therapy, considering their good tolerability and safety.

Recommendation 21: Physicians should explain to patients and families that lifestyle and certain
behavioral factors can influence the frequency of headache and should educate patients and their
families to identify and change factors that act as triggers for headache.

Recommendation 22: The use of complementary therapies for headache prevention is a possible
alternative to pharmacological prophylaxis. In certain patients, on the advice of the specialist, it
may be considered an effective first-line therapy. Complementary therapies may also be useful in
situations of poor patient and parental compliance, poor tolerance and/or presence of
contraindications to drug therapy.

Follow-up

Recommendation 23: A specialist re-assessment should be recommended every time a patient
taking prophylactic therapy shows significant adverse reactions, inadequate tolerance to the drug
or rapid changes in the headache pattern during the first months.

Recommendation 24: Physical examination of a patient with headache must include heart rate
and blood pressure assessment. Evidence from the literature do not give precise indications on
blood pressure monitoring in patients with headache but it is considered mandatory in patients
assuming beta blockers, calcium channel blockers and amitriptyline.

Recommendation 25: Medication overuse headache is a concrete risk in the pediatric age. The
PCP must monitor acute treatment in patients with headache. Assumption of NSAIDs for more
than 14 days/month, triptans/ergotamine for more than 9 days/months, combined drugs for
more than 3 months are criteria for a specialist re-evaluation and start of a preventive therapy.
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The clinical management of headache in children and adolescents has long been un-
derestimated, firstly by international societies, whose guidelines and recommendations
gave less relevance to pediatric age [3,37,107]. However, the rise of pediatric ED admis-
sions for headache and its associations with multiple comorbidities require an appropriate
organization and adequate healthcare professionals training with the aim of develop-
ing an efficient network between primary care pediatricians, hospital pediatricians and
pediatric neurologists (Table 14).

Table 14. Roles of the physicians involved in the headache healthcare network.

Primary Care Physicians Hospital Physicians Pediatric Neurologists

Evaluate non-critical patients
with headache

Detect red-flags requiring
urgent imaging and
hospital admission

Specialist management of
primary and secondary

headache patients

Detect red-flags requiring
immediate emergency setting

medical evaluation

Detect underling conditions
requiring specific treatments

Support primary care and
hospital physicians for

diagnosis and treatment

Treat non-life-threatening
headache and

underlining conditions

Treat and observe patients
not-responding to oral

acute therapy
Follow-up

Monitor specific cases and
require specialist

consultations when indicated

Request specialist consultation
when indicated

The RAND method allowed involving a group of professionals among PCPs and
hospital pediatricians with expertise and awareness of the local impact of the above-
mentioned issues, so to define the appropriateness of procedures with low level of evidence.

In view of the variety of headache presentation as well as the number of risk factors
for secondary headache, 39 scenarios were developed to encompass as many conditions as
possible. The scenarios were grouped in the six steps of the diagnostic-therapeutic process:
primary care evaluation, ED evaluation, hospital admission, acute therapy, prophylaxis
and follow-up.

4.1. Primary Care Pediatrician Evaluation

From data analysis of primary care evaluation phase, a good knowledge of red flags
among participants was found from the first round of the questionnaire, while disagreement
persisted on the referral to ED for patients with dysautonomic symptoms or partial response
to acute therapy.

In fact, most of the answers of Scenario 1 and 2 reached the agreement from the first
round. Noteworthy, the appropriateness of macrocephaly as red flag raised from 61.1% to
91.7% after meeting clarification of the at-risk age range.

In Scenario 3, no agreement was reached for the referral to ED in the case of dysauto-
nomic signs preceding headache or temporal localization of headache, despite an increase in
appropriateness (from 36.1% to 45.8% and from 30.6 to 62.5%, respectively). Agreement was
found on the referral to ED in chronic progressive headache (75% of final appropriateness).

The indication for an urgent evaluation in ED revealed disagreement also in Scenario 4,
presenting a patient with dysautonomic signs and partial response to monotherapy (62.5%
of inappropriateness). Lack of agreement resulted also for answer F and H, concerning
an episode of likely migraine with aura and an episode of migraine not responding to
paracetamol, respectively.

The recommendation on headache diary in Scenario 5, after performing an OF, ob-
tained an insufficient level of agreement (from 52.8% to 58.3% of appropriateness). A higher
rate of appropriateness was reached by the indication of a pediatric neurologist referral
(from 44.4% to 66.7%), albeit not sufficient to determine agreement. Similarly, disagreement
resulted for the inappropriateness of a cardiologist consultation (from 58.3% to 62.5%).
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Moreover, the indication to a complete ophthalmic examination found strong disagreement,
with a decrease in appropriateness rate from 58.3% to 37.5%.

With reference to the clinical case of Scenario 6, that describes a likely primary
headache, the indication to acute therapy and subsequent referral to a pediatric neurologist
was rated as appropriate with agreement (95.8%), while the indication to ED referral was
rated inappropriate for the 62.5% of participants.

A careful application of ICHD-III criteria could help in these cases of discordance due
to misinterpretation of signs and symptoms of migraine [3,36,109].

4.2. Emergency Department Evaluation

In relation to the management in ED, the survey results showed a lack of agreement for
the indications to OF, ophthalmologist consultation, urgent imaging in the case of morning
headache with dysautonomic symptoms or hypertension, as well as hospitalization criteria
relative to acute therapy response.

In Scenario 1, a case of headache preceded by blurred vision and without red flags,
the answers that obtained disagreement concerned the indication to a neurologist and oph-
thalmologist consultation, as well as the admission to perform an MRI (inappropriateness
ranging from 54.2% to 62.5%). The indication to an OF was rated appropriate for the 66.7%
of panelists, with a rise of 22.3% after the meeting.

In Scenario 2, describing an occipital headache, the indications concerning the dis-
charge after acute therapy effectiveness, the ophthalmologist consultation and hospitaliza-
tion for neuroimaging study did not reached agreement. On the other hand, participants
came to agreement for appropriateness of a pediatric neurologist consultation and inappro-
priateness of an urgent CT.

With reference to Scenario 3 (high intensity headache with impairment of daily life
activities), only the inappropriateness of an urgent CT obtained agreement, while remark-
able disagreement resulted from the requirement for an ophthalmologist consultation or
admission for second level imaging. Of note, there was an increase in participants who
rated appropriate the discharge of drug-responsive patients and the referral to a pediatric
neurologist (58.3% and 66.7% respectively).

In Scenario 4, after second round, the appropriateness of acute therapy followed by
clinical observation reached the 70.8% of appropriateness as compared to the 66.7% for the
option of discharge in the case of headache resolution. Lack of agreement remained for the
indications to an OF and a non-urgent neurologic consultation (the latter receiving a 70.8%
rate of appropriateness).

With reference to the appropriateness of hospitalization criteria, in scenarios 5, 6, 7 and
8 the panelists come to agreement for: a preschool child with fever and systemic symptoms
with unilateral high-intensity headache (79.2%), recent onset high-intensity headache
(79.2%), chronic-progressive headache (79.2%), family history of ischemic events in youth
(83.3%), positive neurological examination (100%), non-response to acute therapy (95.8%),
negative first line imaging but need for urgent second level exams (87.5%), association to
early-morning vomiting (91.7%), nocturnal awakenings (83.3%). weith loss (79.2%).

Disagreement resulted for the indications of discharge with non-urgent neurologist
referral in the case of preschool child responsive to acute therapy in ED (62.5% of ap-
propriateness), as well as for the hospitalization of preschool children in any case (66.7%
of appropriateness), acute-recurrent headaches (66.7% of appropriateness), association
with weight increase (50% of appropriateness), mild-to-moderate post-traumatic headache
(58.3% of inappropriateness), children requiring non-urgent MRI (58.3% of appropriateness)
or other type of non-urgent imaging when CT is normal (66.7% of appropriateness), partial
response to therapy in patients without red flags (41.7 to 50% of inappropriateness), or full
response to intravenous therapy in status migrainosus (58.3% of appropriateness).

An evident difference in panelists’ opinion was found also in Answer D of Scenario 8,
concerning the hospitalization of a patient with headache and general physical examination
indicative of acute infection. During the discussion phase, the results were ascribed to
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a possible misinterpretation of the answer between central nervous system infections,
always requiring hospitalization, and other systems infections, potentially not severe.

The indication to discharge the patient from ED after acute symptomatic therapy
depends on the presence of red flags and on drug-response, however, the survey results
suggested that participants preferred clinical observation also when red flags are absent.

After debate, the final recommendation considered major criteria for hospitaliza-
tion the age below 5 years, the positivity of neurological examination, an OF showing
papilledema or presence of other red flags, even in the case of partial response to therapy.

In the event of a full response to symptomatic therapy of a patient younger than
5 years, the experts decided to underline the importance of a close clinical observation with
a possible pediatric neurologist referral within one month.

The OF is a rapid, low-cost procedure requiring a short training, which make it a valid
screening test.

Nevertheless, in view of the high rate of untrained personnel among pediatricians and
the risk of false positive and false negative findings, the panelists eventually decided to
prefer ophthalmologic referral in the case of visual symptoms not clearly related to primary
headache or in any case requiring an OF with cycloplegia.

The disagreement about urgent imaging request resulted from scenarios presenting
some possible ambiguities. In particular, in Scenario 9, the indication to urgent CT in
a case of early-morning headache with vomiting and nausea was rated inappropriate
by the 41.7% of participants during the first round and the 62.5% in the second round;
appropriateness for hospitalization reached 58.3%. With regards to a case of headache with
arterial hypertension and irritability, presented in Scenario 10, an urgent CT was rated more
appropriate than a non-urgent MRI (79.2% versus 50% of appropriateness). In addition, the
case of Scenario 11, characterized by visual disturbance, vomiting and neck rigidity, the
indication to lumbar puncture did not reached agreement (70% of appropriateness).

The controversies were discussed in a second meeting and a general approval of final
recommendations was achieved (see Figure 2).

4.3. Hospital Admission

Several controversies were found also with the hospital admission phase results. In
Scenario 1, the indication to perform MRI for a patient with early-morning headache
preceded by vomiting and without other red flags was rated with disagreement, just like
the indication for MRA in the case of at least one red flag or post-traumatic headache
(included in Scenario 5).

With respect to the association of headache, agitation, confusional status and aphasia, as
presented in Scenario 2, the indications for lumbar puncture, EEG and for child neuropshy-
chiatric consultation in order to exclude somatophorm disorders did not reach the agreement,
although the rate of appropriateness was high (70.8%, 66.7% and 66.7%, respectively).

Other points of disagreement were found in scenarios 3 and 4, concerning the man-
agement of a case with specific visual disturbances and the differential diagnosis between
headache and epilepsy.

Most of these controversies referred to specialistic aspects that require a pediatric
neurologist support.

Therefore, in final recommendations, the importance of a pediatric neurologist consul-
tation for hospitalized patient was stressed.

4.4. Acute Treatment

In acute therapy management, while the indications to first-line therapy were rated
with agreement, some discordance derived from the use of anti-emetics and triptans.

In particular, the discouragement of anti-emetics was rated with disagreement (54.2%
inappropriate) in Scenario 2, as well as in Scenario 4, in which the use of ondansetron
reached a strong agreement in the second round (91.7% of appropriateness).
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After meeting discussion, the experts agreed that the use of anti-emetics can be
considered in hospital settings in order to favor the use of oral painkiller drugs, although the
timely administration of acute therapy is often able to stop also dysautonomic symptoms.

The uncertainties resulted from the first round about the use of triptans (Scenario 3)
were resolved after meeting, so that the second round showed agreement in every indication
except for triptans efficacy according to the administration route and combination therapy
with FANS.

In Scenario 5, only the indication to intravenous hyperhydration for headache patients
unresponsive to FANS and triptans was rated with disagreement (66.7% of appropriateness).

These results may be explained by the lower diffusion and manageability in triptans
therapy among primary care pediatricians.

4.5. Prophylaxis

With reference to prophylactic therapy, the survey results evidenced disagreement on
the indications regarding the use of topiramate, valproate, and nutraceuticals, as well as on
the general therapeutic management.

In detail, among all of the indications that reached agreement in Scenario 1, 75% of
panelists also considered it appropriate to start prophylaxis in the case of responsiveness
only for acute polytherapy.

The indication for topiramate and valproate remained uncertain (64.2% and 54.2% of
appropriateness, respectively) in Scenario 2, although 83.3% agreed to rate the avoidance
of topiramate in the case of anorexia as appropriate in Scenario 3

In addition, agreement was reached (83.3% appropriate) for a therapy duration of
6–12 months in the case of effectiveness, but the decision to withdraw or continue in the
case of concurrent onset of adverse effects remained controversial.

The teratogenic risk potential was sufficiently recognized, as demonstrated by the
results of Answer B of Scenario 7, although in Scenario 8, the decision about switching
a female adolescent on valproate to another form of therapy was rated as appropriate only
by 70.8%. Disagreement also resulted for oral contraception dissuasion during prophylactic
therapy for migraines, with the relative majority of panelists (62.5%) considering the
indication inappropriate (Scenario 7).

The final recommendation obtained after the meeting suggests choosing the drug on
the basis of a pediatric neurologist consultation and in relation to comorbidities, adverse
events, and patient and parents’ preferences.

While Scenario 5 revealed several points of disagreement with regard to nutraceuti-
cals, biofeedback and drug interaction, accountable for the lack of convincing data in the
literature, the broad awareness of the importance of hygiene education was confirmed by
general agreement on all of the indications in Scenario 6.

4.6. Follow-Up

The follow-up phase required strong collaboration between the primary care pediatri-
cian and pediatric neurologist. From the survey results, we deduced that some aspects of
the follow-up monitoring, like the indication for a neurologist reevaluation during topira-
mate therapy (Scenario 2), were rated with disagreement. Besides, some aspects of home
pressure monitoring in patients with headache showed uncertainties among participants. In
Scenario 3, indeed, agreement was reached for patients with metabolic syndrome, elevated
BMI, and patients on propranolol or amithryptiline therapy, as well as for the importance of
parallel monitoring of heart rates, with appropriateness levels ranging from 75% to 95.8%
The indications of monitoring every patient with headache, patients with dysautonomic
symptoms, or preschoolers remained without agreement. Discussions in the meeting phase
highlighted some ambiguities in this scenario, so that panelists, in consideration of the
lack of evidence, decided to recommend home pressure monitoring at least in patients on
prophylasxis with beta-blockers, calcium antagonists, or amithryptiline.
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The survey data demonstrate that training on headache management focused on
primary care and hospital pediatricians is essential to improve the healthcare professionals’
network and to quickly detect patients requiring a new specialist assessment. Headaches
from medication overuse, for instance, is a topic that pediatricians know little of due to the
lack of studies in pediatric populations. We see that, in Scenario 4, the appropriateness rate
of diagnostic criteria increased considerably after the meeting.

The RAND proved to be a valid method to value the appropriateness of procedures
and define a diagnostic-therapeutic pathway suitable to the local reality. Where points of
disagreement remained, expert debate and problem analysis allowed to define a series of
shared recommendations.

Among the limitations of this study, it is important to underline the difficulties in
summarizing all of the clinical variables involved in pediatric headache in a scenario;
however, from the survey’s ambiguities, panelists managed to solve controversies and
develop general and inclusive recommendations. To date, there is no convincing method
to define the internal and external validity of procedures tested with a RAND/UCLA
approach. For validation, our questionnaire was administered twice with a one-week
interval to a convenience sample of 10 PCPs and 10 hospital pediatricians. An external
validation will begin soon that compares outcomes of patients treated in accordance with
the defined recommendations versus patients treated in a different way [8]. Another
limitation is the selection of professionals working in a restricted area, whose answers
might have been influenced by the organization of the local healthcare system, which
potentially not comparable with other national and extranational realities. However, our
final recommendations were developed in a general and widely acceptable way and can be
used globally in developed countries. The participant drop-out rate between the two rounds
is also noteworthy. A possible explanation for this is the lack of incentives to encourage
such a large number of panelists to continue the survey.

5. Conclusions

Our study provided a schematic pathway for the outpatient and hospital management
of pediatric patients with acute and chronic headache. The study also offered specific
insights that may help clinicians in differential diagnoses and in specialist consultation
referrals, with particular reference to ocular fundus pitfalls, correlations between headache
and epilepsy, and psychosomatic disorders. In addition, indications on acute therapy and
prophylaxis were developed by integrating the survey results with previous guidelines.

The concurrence of experts’ opinions obtained with a codified consensus measure-
ment, in association with a critical review of the previous literature, allowed to define
the appropriateness of procedures and to develop some useful recommendations for opti-
mizing the healthcare professionals’ network related to pediatric headache management.
Future studies are still needed to improve data on therapy effectiveness and to clarify the
appropriate follow-up approach to each condition.
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in children. Turk. J. Med. Sci. 2019, 49, 1292–1297. [CrossRef]
36. Özge, A.; Faedda, N.; Abu-Arafeh, I.; Gelfand, A.A.; Goadsby, P.J.; Cuvellier, J.C.; Valeriani, M.; Sergeev, A.; Barlow, K.;

Uludüz, D.; et al. Experts’ opinion about the primary headache diagnostic criteria of the ICHD-3rd edition beta in children and
adolescents. J. Headache Pain 2017, 18, 109. [CrossRef]

37. Winder, M.M.; Marietta, J.; Kerr, L.M.; Puchalski, M.D.; Zhang, C.; Ware, A.L.; Cowley, C.G. Reducing Unnecessary Diagnostic
Testing in Pediatric Syncope: A Quality Improvement Initiative. Pediatr. Cardiol. 2021, 42, 942–950. [CrossRef] [PubMed]

38. Millet, A.; Evain, J.N.; Desrumaux, A.; Francony, G.; Bouzat, P.; Mortamet, G. Clinical applications of transcranial Doppler in
non-trauma critically ill children: A scoping review. Child’s Nerv. Syst. 2021, 37, 2759–2768. [CrossRef] [PubMed]

39. Roser, T.; Bonfert, M.; Ebinger, F.; Blankenburg, M.; Ertl-Wagner, B.; Heinen, F. Primary versus secondary headache in children:
A frequent diagnostic challenge in clinical routine. Neuropediatrics 2013, 44, 34–39. [PubMed]

40. Massano, D.; Julliand, S.; Kanagarajah, L.; Gautier, M.; Vizeneux, A.; Elmaleh, M.; Alison, M.; Lejay, E.; Romanello, S.;
Teisseyre, L.; et al. Headache with focal neurologic signs in children at the emergency department. J. Pediatr. 2014, 165, 376–382.
[CrossRef] [PubMed]

41. Hsiao, H.J.; Huang, J.L.; Hsia, S.H.; Lin, J.J.; Huang, I.A.; Wu, C.T. Headache in the pediatric emergency service: A medical center
experience. Pediatr. Neonatol. 2014, 55, 208–212. [CrossRef] [PubMed]

http://doi.org/10.1097/MOP.0000000000000688
http://www.ncbi.nlm.nih.gov/pubmed/30157045
http://doi.org/10.1542/pir.33.12.562
http://doi.org/10.1007/s11910-014-0437-9
http://doi.org/10.3389/fneur.2019.00886
http://doi.org/10.1212/WNL.0000000000006697
http://doi.org/10.1016/j.yebeh.2018.07.018
http://doi.org/10.1016/j.braindev.2020.10.007
http://doi.org/10.1016/S1470-2045(07)70207-3
http://doi.org/10.1007/s11916-015-0480-5
http://www.ncbi.nlm.nih.gov/pubmed/25754600
http://doi.org/10.1016/j.jpeds.2012.05.014
http://www.ncbi.nlm.nih.gov/pubmed/22727865
http://doi.org/10.1007/s00431-013-2176-3
http://www.ncbi.nlm.nih.gov/pubmed/24146164
http://doi.org/10.1212/WNL.0000000000008095
https://www.sinpia.eu/wp-content/uploads/2019/02/2002_2.pdf
http://doi.org/10.1111/j.1468-2982.2007.01319.x
http://doi.org/10.2147/CLEP.S137167
http://doi.org/10.1097/WNO.0b013e3181c252b9
http://doi.org/10.1002/wps.20050
http://doi.org/10.1111/1742-6723.12627
http://doi.org/10.3906/sag-1806-118
http://doi.org/10.1186/s10194-017-0818-y
http://doi.org/10.1007/s00246-021-02567-4
http://www.ncbi.nlm.nih.gov/pubmed/33582873
http://doi.org/10.1007/s00381-021-05282-w
http://www.ncbi.nlm.nih.gov/pubmed/34244843
http://www.ncbi.nlm.nih.gov/pubmed/23288699
http://doi.org/10.1016/j.jpeds.2014.04.053
http://www.ncbi.nlm.nih.gov/pubmed/24928695
http://doi.org/10.1016/j.pedneo.2013.09.008
http://www.ncbi.nlm.nih.gov/pubmed/24332661


Life 2022, 12, 142 48 of 51

42. Rossi, R.; Versace, A.; Lauria, B.; Grasso, G.; Castagno, E.; Ricceri, F.; Pagliero, R.; Urbino, A.F. Headache in the pediatric
emergency department: A 5-year retrospective study. Cephalalgia 2018, 38, 1765–1772. [CrossRef] [PubMed]

43. Anderson, C.J.; Zauel, D.W.; Schlaeger, T.F.; Meyer, S.M. Bilateral juxtapapillary subretinal neovascularization and pseudopa-
pilledema in a three-year-old child. J. Pediatr. Ophthalmol. Strabismus. 1978, 15, 296–299. [CrossRef]

44. Chang, M.Y.; Pineles, S.L. Optic disk drusen in children. Surv. Ophthalmol. 2016, 61, 745–758. [CrossRef] [PubMed]
45. Abegão Pinto, L.; Vandewalle, E.; Marques-Neves, C.; Stalmans, I. Visual field loss in optic disc drusen patients correlates with

central retinal artery blood velocity patterns. Acta Ophthalmol. 2014, 92, e286–e291. [CrossRef]
46. Asensio-Sánchez, V.M.; Trujillo-Guzmán, L. SD-OCT to distinguish papilledema from pseudopapilledema. Arch. Soc. Esp.

Oftalmol. 2015, 90, 481–483. [CrossRef] [PubMed]
47. Albakr, A.; Hamad, M.H.; Alwadei, A.H.; Bashiri, F.A.; Hassan, H.H.; Idris, H.; Hassan, S.; Muayqil, T.; Altweijri, I.; Salih, M.A.

Idiopathic intracranial hypertension in children: Diagnostic and management approach. Sudan J. Pediatr. 2016, 16, 67–76.
48. Gaier, E.D.; Heidary, G. Pediatric Idiopathic Intracranial Hypertension. Semin. Neurol. 2019, 39, 704–710. [CrossRef]
49. Mollan, S.P.; Mitchell, J.L.; Sinclair, A.J. Tip of the iceberg in idiopathic intracranial hypertension. Pract. Neurol. 2019, 19, 178–179.

[CrossRef] [PubMed]
50. Digre, K.B.; Nakamoto, B.K.; Warner, J.E.; Langeberg, W.J.; Baggaley, S.K.; Katz, B.J. A comparison of idiopathic intracranial

hypertension with and without papilledema. Headache 2009, 49, 185–193. [CrossRef] [PubMed]
51. Faz, G.; Butler, I.J.; Koenig, M.K. Incidence of papilledema and obesity in children diagnosed with idiopathic “benign” intracranial

hypertension: Case series and review. J. Child Neurol. 2010, 25, 1389–1392. [CrossRef]
52. Blanco-Baudrit, D.A.; Blanco-Baudrit, L.F.; Yock-Corrales, A. Pediatric headache in the emergency department. Pediatr. Neonatal.

Nurs. Open J. 2016, 2, 99–103. [CrossRef]
53. Bonadio, W. Pediatric lumbar puncture and cerebrospinal fluid analysis. J. Emerg. Med. 2014, 46, 141–150. [CrossRef] [PubMed]
54. Mastrangelo, M.; Baglioni, V. Management of Neurological Emergencies in Children: An Updated Overview. Neuropediatrics 2021,

52, 242–251. [CrossRef] [PubMed]
55. Lateef, T.M.; Grewal, M.; McClintock, W.; Chamberlain, J.; Kaulas, H.; Nelson, K.B. Headache in young children in the emergency

department: Use of computed tomography. Pediatrics 2009, 124, e12–e17. [CrossRef]
56. Tsze, D.S.; Ochs, J.B.; Gonzalez, A.E.; Dayan, P.S. Red flag findings in children with headaches: Prevalence and association with

emergency department neuroimaging. Cephalalgia 2019, 39, 185–196. [CrossRef] [PubMed]
57. Schytz, H.W.; Amin, F.M.; Jensen, R.H.; Carlsen, L.; Maarbjerg, S.; Lund, N.; Aegidius, K.; Thomsen, L.L.; Bach, F.W.; Beier, D.; et al.

Reference programme: Diagnosis and treatment of headache disorders and facial pain. Danish Headache Society, 3rd edition. J.

Headache Pain 2021, 22, 22. [CrossRef] [PubMed]
58. Sarchielli, P.; Granella, F.; Prudenzano, M.P.; Pini, L.A.; Guidetti, V.; Bono, G.; Pinessi, L.; Alessandri, M.; Antonaci, F.;

Fanciullacci, M.; et al. Italian guidelines for primary headaches: 2012 revised version. J. Headache Pain 2012, 13, S31–S70. [Cross-
Ref] [PubMed]

59. Carville, S.; Padhi, S.; Reason, T.; Underwood, M. Guideline Development Group. Diagnosis and management of headaches in
young people and adults: Summary of NICE guidance. BMJ 2012, 345, e5765. [CrossRef] [PubMed]

60. Parisi, P.; Vanacore, N.; Belcastro, V.; Carotenuto, M.; Del Giudice, E.; Mariani, R.; Papetti, L.; Pavone, P.; Savasta, S.;
Striano, P.; et al. “Pediatric Headache Commission” of Società Italiana di Neurologia Pediatrica (SINP). Clinical guidelines
in pediatric headache: Evaluation of quality using the AGREE II instrument. J. Headache Pain 2014, 15, 57. [CrossRef]

61. Goldman, R.D.; Cheng, S.; Cochrane, D.D. Improving diagnosis of pediatric central nervous system tumours: Aiming for early
detection. CMAJ 2017, 189, E459–E463. [CrossRef]

62. Braun, K.P.; Rafay, M.F.; Uiterwaal, C.S.; Pontigon, A.M.; DeVeber, G. Mode of onset predicts etiological diagnosis of arterial
ischemic stroke in children. Stroke 2007, 38, 298–302. [CrossRef]

63. Ferraù, L.; Giammello, F.; Fazio, M.C.; Grillo, F.; Vinci, S.L.; Toscano, A.; Musolino, R.F.; Dell’Aera, C. Management of Teenage
Stroke in the Acute Setting: Two Case Reports. SN Compr. Clin. Med. 2021, 3, 2660–2664. [CrossRef]

64. Atkinson, D.S., Jr. Computed tomography of pediatric stroke. Semin. Ultrasound CT MR 2006, 27, 207–218. [CrossRef]
65. Gadian, D.G.; Calamante, F.; Kirkham, F.J.; Bynevelt, M.; Johnson, C.L.; Porter, D.A.; Chong, W.K.; Prengler, M.; Connelly, A.

Diffusion and Perfusion Magnetic Resonace Imaging in childhood stroke. J. Child Neurol. 2000, 15, 279–283. [CrossRef]
66. Alfonzo, M.J.; Bechtel, K.; Babineau, S. Management of headache in the pediatric emergency department. Pediatr. Emerg. Med.

Pract. 2013, 10, 1–25.
67. Fitch, M.T.; van de Beek, D. Emergency diagnosis and treatment of adult meningitis. Lancet Infect. Dis. 2007, 7, 191–200. [CrossRef]
68. Expert Panel on Pediatric Imaging; Hayes, L.L.; Palasis, S.; Bartel, T.B.; Booth, T.N.; Iyer, R.S.; Jones, J.Y.; Kadom, N.; Milla, S.S.;

Myseros, J.S.; et al. ACR Appropriateness Criteria® Headache-Child. J. Am. Coll. Radiol. 2018, 15, S78–S90. [CrossRef] [PubMed]
69. Nievelstein, R.A.; van Dam, I.M.; van der Molen, A.J. Multidetector CT in children: Current concepts and dose reduction

strategies. Pediatr. Radiol. 2010, 40, 1324–1344. [CrossRef]
70. Odle, T.G. Dose Reduction Techniques in Pediatric Computed Tomography. Radiol. Technol. 2019, 91, 161CT–180CT.
71. Kirchmann, M.; Thomsen, L.L.; Olesen, J. Basilar-type migraine: Clinical, epidemiologic, and genetic features. Neurology 2006, 66,

880–886. [CrossRef] [PubMed]
72. Hung, R.M.; MacGregor, D.L. Management of pediatric migraine: Current concepts and controversies. Indian J. Pediatr. 2008, 75,

1139–1148. [CrossRef] [PubMed]

http://doi.org/10.1177/0333102417748907
http://www.ncbi.nlm.nih.gov/pubmed/29256253
http://doi.org/10.3928/0191-3913-19780901-09
http://doi.org/10.1016/j.survophthal.2016.03.007
http://www.ncbi.nlm.nih.gov/pubmed/27033945
http://doi.org/10.1111/aos.12314
http://doi.org/10.1016/j.oftal.2015.05.001
http://www.ncbi.nlm.nih.gov/pubmed/26148443
http://doi.org/10.1055/s-0039-1698743
http://doi.org/10.1136/practneurol-2019-002198
http://www.ncbi.nlm.nih.gov/pubmed/30872462
http://doi.org/10.1111/j.1526-4610.2008.01324.x
http://www.ncbi.nlm.nih.gov/pubmed/19222592
http://doi.org/10.1177/0883073810364853
http://doi.org/10.17140/PNNOJ-2-116
http://doi.org/10.1016/j.jemermed.2013.08.056
http://www.ncbi.nlm.nih.gov/pubmed/24188604
http://doi.org/10.1055/s-0041-1730936
http://www.ncbi.nlm.nih.gov/pubmed/34192789
http://doi.org/10.1542/peds.2008-3150
http://doi.org/10.1177/0333102418781814
http://www.ncbi.nlm.nih.gov/pubmed/29874930
http://doi.org/10.1186/s10194-021-01228-4
http://www.ncbi.nlm.nih.gov/pubmed/33832438
http://doi.org/10.1007/s10194-012-0437-6
http://doi.org/10.1007/s10194-012-0437-6
http://www.ncbi.nlm.nih.gov/pubmed/22581120
http://doi.org/10.1136/bmj.e5765
http://www.ncbi.nlm.nih.gov/pubmed/22993393
http://doi.org/10.1186/1129-2377-15-57
http://doi.org/10.1503/cmaj.160074
http://doi.org/10.1161/01.STR.0000254484.10680.c6
http://doi.org/10.1007/s42399-021-01039-3
http://doi.org/10.1053/j.sult.2006.02.005
http://doi.org/10.1177/088307380001500502
http://doi.org/10.1016/S1473-3099(07)70050-6
http://doi.org/10.1016/j.jacr.2018.03.017
http://www.ncbi.nlm.nih.gov/pubmed/29724429
http://doi.org/10.1007/s00247-010-1714-7
http://doi.org/10.1212/01.wnl.0000203647.48422.dd
http://www.ncbi.nlm.nih.gov/pubmed/16567706
http://doi.org/10.1007/S12098-008-0238-8
http://www.ncbi.nlm.nih.gov/pubmed/19132316


Life 2022, 12, 142 49 of 51

73. Chang, A.K.; Shinnar, S. Nonconvulsive status epilepticus. Emerg. Med. Clin. N. Am. 2011, 29, 65–72. [CrossRef]
74. Ferrari-Marinho, T.; Macedo, E.F.; Costa Neves, R.S.; Costa, L.V.; Tudesco, I.S.; Carvalho, K.C.; Carrete, H.; Caboclo, L.O.;

Yacubian, E.M.; Hamad, A.P. Gastaut type idiopathic childhood occipital epilepsy. Epileptic Disord. 2013, 15, 80–83. [CrossRef]
75. Parisi, P.; Villa, M.P.; Pelliccia, A.; Rollo, V.C.; Chiarelli, F.; Verrotti, A. Panayiotopoulos syndrome: Diagnosis and management.

Neurol. Sci. 2007, 28, 72–79. [CrossRef] [PubMed]
76. Adame, N.; Hedlund, G.; Byington, C.L. Sinogenic intracranial empyema in children. Pediatrics 2005, 116, e461–e467. [CrossRef]
77. Alehan, F.K. Value of neuroimaging in the evaluation of neurologically normal children with recurrent headache. J. Child Neurol.

2002, 17, 807–809. [CrossRef] [PubMed]
78. McDonald, R.J.; McDonald, J.S.; Kallmes, D.F.; Jentoft, M.E.; Murray, D.L.; Thielen, K.R.; Williamson, E.E.; Eckel, L.J. Intracranial

gadolinium deposition after contrastenhanced MR imaging. Radiology 2015, 275, 772–782. [CrossRef]
79. McDonald, J.S.; McDonald, R.J.; Jentoft, M.E.; Paolini, M.A.; Murray, D.L.; Kallmes, D.F.; Eckel, L.J. Intracranial gadolinium

deposition following gadodiamide-enhanced magnetic resonance imaging in pediatric patients: A case-control study. JAMA

Pediatr. 2017, 171, 705–707. [CrossRef] [PubMed]
80. Loder, E.; Weizenbaum, E.; Frishberg, B.; Silberstein, S. American Headache Society Choosing Wisely Task Force. Choosing wisely

in headache medicine: The American Headache Society’s list of five things physicians and patients should question. Headache

2013, 53, 1651–1659. [CrossRef]
81. McDonald, R.J.; McDonald, J.S.; Kallmes, D.F.; Jentoft, M.E.; Paolini, M.A.; Murray, D.L.; Williamson, E.E.; Eckel, L.J. Gadolinium

deposition in human brain tissues after contrast-enhanced MR imaging in adult patients without intracranial abnormalities.
Radiology 2017, 285, 546–554. [CrossRef] [PubMed]

82. Radbruch, A.; Haase, R.; Kieslich, P.J.; Weberling, L.D.; Kickingereder, P.; Wick, W.; Schlemmer, H.P.; Bendszus, M. No signal
intensity increase in the dentate nucleus on unenhanced T1-weighted MR images after more than 20 serial injections of macrocyclic
gadolinium-based contrast agents. Radiology 2017, 282, 699–707. [CrossRef]

83. Kacperski, J.; Kabbouche, M.A.; O’Brien, H.L.; Weberding, J.L. The optimal management of headaches in children and adolescents.
Ther. Adv. Neurol. Disord. 2016, 9, 53–68. [CrossRef]

84. Hämäläinen, M.L.; Hoppu, K.; Valkeila, E.; Santavuori, P. Ibuprofen or acetaminophen for the acute treatment of migraine in
children: A double-blind, randomized, placebo-controlled, crossover study. Neurology 1997, 48, 103–107. [CrossRef]

85. Faber, A.J.; Lagman-Bartolome, A.M.; Rajapakse, T. Drugs for the acute treatment of migraine in children and adolescents. Pediatr.

Child Health 2017, 22, 454–458. [CrossRef]
86. Richer, L.; Billinghurst, L.; Linsdell, M.A.; Russell, K.; Vandermeer, B.; Crumley, E.T.; Durec, T.; Klassen, T.P.; Hartling, L. Drugs

for the acute treatment of migraine in children and adolescents. Cochrane Database Syst. Rev. 2016, 4, CD005220.
87. Pavithra, V.; Mishra, D.; Behera, S.; Juneja, M. Paracetamol versus Ibuprofen for the Acute Treatment of Migraine Headache in

Children: A Blinded Randomized Controlled Trial. Indian J. Pediatr. 2020, 87, 781–786. [CrossRef] [PubMed]
88. Hershey, A.D. Current approaches to the diagnosis and management of pediatric migraine. Lancet Neurol. 2010, 9, 190–204.

[CrossRef]
89. Winner, P.; Rothner, A.D.; Wooten, J.D.; Webster, C.; Ames, M. Sumatriptan nasal spray in adolescent migraineurs: A randomized,

double-blind, placebo-controlled, acute study. Headache 2006, 46, 212–222. [CrossRef] [PubMed]
90. Winner, P.; Rothner, A.D.; Saper, J.; Nett, R.; Asgharnejad, M.; Laurenza, A.; Austin, R.; Peykamian, M. A randomized, double-

blind, placebo-controlled study of sumatriptan nasal spray in the treatment of acute migraine in adolescents. Pediatrics 2000, 106,
989–997. [CrossRef] [PubMed]

91. Fraser, I.P.; Han, L.; Han, T.H.; Li, C.C.; Hreniuk, D.; Stoch, S.A.; Wagner, J.A.; Linder, S.; Winner, P. Pharmacokinetics and
tolerability of rizatriptan in pediatric migraineurs in a randomized study. Headache 2012, 52, 625–635. [CrossRef]

92. Linder, S.L.; Mathew, N.T.; Cady, R.K.; Finlayson, G.; Ishkanian, G.; Lewis, D.W. Efficacy and tolerability of almotriptan in
adolescents: A randomized, double-blind, placebo-controlled trial. Headache 2008, 48, 1326–1336. [CrossRef] [PubMed]

93. Whitehouse, W.P.; Agrawal, S. Management of children and young people with headache. Arch. Dis. Child Educ. Pract. Ed. 2017,
102, 58–65. [CrossRef]

94. Romano, C.; Dipasquale, V.; Scarpignato, C. Antiemetic Drug Use in Children: What the Clinician Needs to Know. J. Pediatr.

Gastroenterol. Nutr. 2019, 68, 466–471. [CrossRef]
95. Gui, S.; Patel, N.; Issenman, R.; Kam, A.J. Acute Management of Pediatric Cyclic Vomiting Syndrome: A Systematic Review. J.

Pediatr. 2019, 214, 158–164.e4. [CrossRef] [PubMed]
96. Talai, A.; Heilbrunn, B. Ondansetron for Acute Migraine in the Pediatric Emergency Department. Pediatr. Neurol. 2020, 103, 52–56.

[CrossRef]
97. Brousseau, D.C.; Duffy, S.J.; Anderson, A.C.; Linakis, J.G. Treatment of pediatric migraine headaches: A randomized, double-blind

trial of prochlorperazine versus ketorolac. Ann. Emerg. Med. 2004, 43, 256–262. [CrossRef]
98. Sheridan, D.C.; Laurie, A.; Pacheco, S.; Fu, R.; Hansen, M.L.; Ma, O.J.; Meckler, G.D. Relative Effectiveness of Dopamine

Antagonists for Pediatric Migraine in the Emergency Department. Pediatr. Emerg. Care 2018, 34, 165–168. [CrossRef] [PubMed]
99. Menniti-Ippolito, F.; Traversa, G.; Da Cas, R.; Rossi, R.; Renna, S.; Barabino, P.; Saggiomo, G.; Vetrano, F.; Sagliocca, L. Extrapyra-

midal reactions in children treated with metoclopramide. Ital. J. Pediatr. 2004, 30, 49–52.
100. Slater, S.K.; Powers, S.W.; O’Brien, H.L. Migraine in children: Presentation, disability and response to treatment. Curr. Opin.

Pediatr. 2018, 30, 775–779. [CrossRef] [PubMed]

http://doi.org/10.1016/j.emc.2010.08.006
http://doi.org/10.1684/epd.2013.0551
http://doi.org/10.1007/s10072-007-0790-4
http://www.ncbi.nlm.nih.gov/pubmed/17464469
http://doi.org/10.1542/peds.2004-2501
http://doi.org/10.1177/08830738020170110901
http://www.ncbi.nlm.nih.gov/pubmed/12585718
http://doi.org/10.1148/radiol.15150025
http://doi.org/10.1001/jamapediatrics.2017.0264
http://www.ncbi.nlm.nih.gov/pubmed/28531274
http://doi.org/10.1111/head.12233
http://doi.org/10.1148/radiol.2017161595
http://www.ncbi.nlm.nih.gov/pubmed/28653860
http://doi.org/10.1148/radiol.2016162241
http://doi.org/10.1177/1756285615616586
http://doi.org/10.1212/WNL.48.1.103
http://doi.org/10.1093/pch/pxx170
http://doi.org/10.1007/s12098-020-03315-x
http://www.ncbi.nlm.nih.gov/pubmed/32451827
http://doi.org/10.1016/S1474-4422(09)70303-5
http://doi.org/10.1111/j.1526-4610.2006.00339.x
http://www.ncbi.nlm.nih.gov/pubmed/16492230
http://doi.org/10.1542/peds.106.5.989
http://www.ncbi.nlm.nih.gov/pubmed/11061765
http://doi.org/10.1111/j.1526-4610.2011.02069.x
http://doi.org/10.1111/j.1526-4610.2008.01138.x
http://www.ncbi.nlm.nih.gov/pubmed/18484981
http://doi.org/10.1136/archdischild-2016-311803
http://doi.org/10.1097/MPG.0000000000002225
http://doi.org/10.1016/j.jpeds.2019.06.057
http://www.ncbi.nlm.nih.gov/pubmed/31540764
http://doi.org/10.1016/j.pediatrneurol.2019.06.011
http://doi.org/10.1016/S0196-0644(03)00716-9
http://doi.org/10.1097/PEC.0000000000000718
http://www.ncbi.nlm.nih.gov/pubmed/27176905
http://doi.org/10.1097/MOP.0000000000000694
http://www.ncbi.nlm.nih.gov/pubmed/30234648


Life 2022, 12, 142 50 of 51

101. Linder, S.L. Treatment of childhood headache with dihydroergotamine mesylate. Headache 1994, 34, 578–580. [CrossRef]
102. Kabbouche, M.A.; Powers, S.W.; Segers, A.; LeCates, S.; Manning, P.; Biederman, S.; Vaughan, P.; Burdine, D.; Hershey, A.D.

Inpatient treatment of status migraine with dihydroergotamine in children and adolescents. Headache 2009, 49, 106–109. [CrossRef]
103. Hämäläinen, M.L.; Hoppu, K.; Santavuori, P.R. Oral dihydroergotamine for therapy-resistant migraine attacks in children. Pediatr.

Neurol. 1997, 16, 114–117. [CrossRef]
104. Hershey, A.D.; Powers, S.W.; Vockell, A.L.; LeCates, S.; Kabbouche, M.A.; Maynard, M.K. PedMIDAS: Development of a question-

naire to assess disability of migraines in children. Neurology 2001, 57, 2034–2039. [CrossRef] [PubMed]
105. El-Chammas, K.; Keyes, J.; Thompson, N.; Vijayakumar, J.; Becher, D.; Jackson, J.L. Pharmacologic treatment of pediatric

headaches: A meta-analysis. JAMA Pediatr. 2013, 167, 250–258. [CrossRef]
106. Newton, R.W. Childhood headache. Arch. Dis. Child Educ. Pract. Ed. 2008, 93, 105–111. [CrossRef] [PubMed]
107. Steiner, T.J.; Jensen, R.; Katsarava, Z.; Linde, M.; MacGregor, E.A.; Osipova, V.; Paemeleire, K.; Olesen, J.; Peters, M.; Martelletti, P.

Aids to management of headache disorders in primary care (2nd edition): On behalf of the European Headache Federation and
Lifting The Burden: The Global Campaign against Headache. J. Headache Pain 2019, 20, 57. [CrossRef]

108. VanderPluym, J.; Gautreaux, J.; Burch, R.; Whitaker, E.; Roberts, J.; Turner, D.P.; Gelfand, A.A. Evidence Regarding 134 Headache
in Children and Adolescents: Protocol for a Systematic Review. Headache 2020, 60, 171–177. [CrossRef]

109. Lewis, D.; Winner, P.; Saper, J.; Ness, S.; Polverejan, E.; Wang, S.; Kurland, C.L.; Nye, J.; Yuen, E.; Eerdekens, M.; et al. Randomized,
double-blind, placebo-controlled study to evaluate the efficacy and safety of topiramate for migraine prevention in pediatric
subjects 12 to 17 years of age. Pediatrics 2009, 123, 924–934. [CrossRef]

110. Powers, S.W.; Coffey, C.S.; Chamberlin, L.A.; Ecklund, D.J.; Klingner, E.A.; Yankey, J.W.; Korbee, L.L.; Porter, L.L.; Hershey, A.D.;
CHAMP Investigators. Trial of Amitriptyline, Topiramate, and Placebo for Pediatric Migraine. N. Engl. J. Med. 2017, 376, 115–124.
[CrossRef]

111. Lakshmi, C.V.; Singhi, P.; Malhi, P.; Ray, M. Topiramate in the prophylaxis of pediatric migraine: A double-blind placebo-controlled
trial. J. Child Neurol. 2007, 22, 829–835. [CrossRef]

112. Freitag, F.G.; Collins, S.D.; Carlson, H.A.; Goldstein, J.; Saper, J.; Silberstein, S.; Mathew, N.; Winner, P.K.; Deaton, R.;
Sommerville, K. Depakote ER Migraine Study Group. A randomized trial of divalproex sodium extended-release tablets
in migraine prophylaxis. Neurology 2002, 58, 1652–1659. [CrossRef]

113. Linde, M.; Mulleners, W.M.; Chronicle, E.P.; McCrory, D.C. Valproate (valproic acid or sodium valproate or a combination of the
two) for the prophylaxis of episodic migraine in adults. Cochrane Database Syst. Rev. 2013, 6, CD010611. [CrossRef]

114. Bidabadi, E.; Mashouf, M. A randomized trial of propranolol versus sodium valproate for the prophylaxis of migraine in pediatric
patients. Pediatr. Drugs 2010, 12, 269–275. [CrossRef] [PubMed]

115. Olness, K.; MacDonald, J.T.; Uden, D.L. Comparison of self-hypnosis and propranolol in the treatment of juvenile classic migraine.
Pediatrics 1987, 79, 593–597. [CrossRef]

116. Marathe, P.H.; Greene, D.S.; Kollia, G.D.; Barbhaiya, R.H. A pharmacokinetic interaction study of avitriptan and propranolol.
Clin. Pharmacol. Ther. 1998, 63, 367–378. [CrossRef]

117. Locher, C.; Kossowsky, J.; Koechlin, H.; Lam, T.L.; Barthel, J.; Berde, C.B.; Gaab, J.; Schwarzer, G.; Linde, K.; Meissner, K. Efficacy,
Safety, and Acceptability of Pharmacologic Treatments for Pediatric Migraine Prophylaxis: A Systematic Review and Network
Meta-analysis. JAMA Pediatr. 2020, 174, 341–349. [CrossRef] [PubMed]

118. Powers, S.W.; Kashikar-Zuck, S.M.; Allen, J.R.; LeCates, S.L.; Slater, S.K.; Zafar, M.; Kabbouche, M.A.; O’Brien, H.L.; Shenk, C.E.;
Rausch, J.R.; et al. Cognitive behavioral therapy plus amitriptyline for chronic migraine in children and adolescents: A randomized
clinical trial. JAMA 2013, 310, 2622–2630. [CrossRef] [PubMed]

119. Hernandez-Latorre, M.A.; Roig, M. Natural history of migraine in childhood. Cephalalgia 2000, 20, 573–579. [CrossRef]
120. Esposito, M.; Ruberto, M.; Pascotto, A.; Carotenuto, M. Nutraceutical preparations in childhood migraine prophylaxis: Effects on

headache outcomes including disability and behaviour. Neurol. Sci. 2012, 33, 1365–1368. [CrossRef]
121. Gross, E.C.; Lisicki, M.; Fischer, D.; Sándor, P.S.; Schoenen, J. The metabolic face of migraine—From pathophysiology to treatment.

Nat. Rev. Neurol. 2019, 15, 627–643. [CrossRef]
122. Orr, S.L.; Venkateswaran, S. Nutraceuticals in the prophylaxis of pediatric migraine: Evidence-based review and recommendations.

Cephalalgia 2014, 34, 568–583. [CrossRef]
123. Maier, J.A.; Pickering, G.; Giacomoni, E.; Cazzaniga, A.; Pellegrino, P. Headaches and Magnesium: Mechanisms, Bioavailability,

Therapeutic Efficacy and Potential Advantage of Magnesium Pidolate. Nutrients 2020, 12, 2660. [CrossRef]
124. Grazzi, L.; Andrasik, F.; Usai, S.; Bussone, G. Magnesium as a preventive treatment for pediatric episodic tension-type headache:

Results at 1-year follow-up. Neurol. Sci. 2007, 28, 148–150. [CrossRef]
125. Bruni, O.; Alonso-Alconada, D.; Besag, F.; Biran, V.; Braam, W.; Cortese, S.; Moavero, R.; Parisi, P.; Smits, M.; Van der Heijden, K.; et al.

Current role of melatonin in pediatric neurology: Clinical recommendations. Eur. J. Pediatr. Neurol. 2015, 19, 122–133. [CrossRef]
126. Gelfand, A.A.; Goadsby, P.J. The Role of Melatonin in the Treatment of Primary Headache Disorders. Headache 2016, 56, 1257–1266.

[CrossRef] [PubMed]
127. Arruda, J.; Yeh, A.M. Integrative Approach to Pediatric Nausea. Pediatr. Ann. 2019, 48, e236–e242. [CrossRef]
128. Kroon Van Diest, A.M.; Ernst, M.M.; Slater, S.; Powers, S.W. Similarities and Differences Between Migraine in Children and

Adults: Presentation, Disability, and Response to Treatment. Curr. Pain Headache Rep. 2017, 21, 48. [CrossRef] [PubMed]

http://doi.org/10.1111/j.1526-4610.1994.hed3410578.x
http://doi.org/10.1111/j.1526-4610.2008.01293.x
http://doi.org/10.1016/S0887-8994(96)00289-5
http://doi.org/10.1212/WNL.57.11.2034
http://www.ncbi.nlm.nih.gov/pubmed/11739822
http://doi.org/10.1001/jamapediatrics.2013.508
http://doi.org/10.1136/adc.2007.124743
http://www.ncbi.nlm.nih.gov/pubmed/18644896
http://doi.org/10.1186/s10194-018-0899-2
http://doi.org/10.1111/head.13726
http://doi.org/10.1542/peds.2008-0642
http://doi.org/10.1056/NEJMoa1610384
http://doi.org/10.1177/0883073807304201
http://doi.org/10.1212/WNL.58.11.1652
http://doi.org/10.1002/14651858.CD010611
http://doi.org/10.2165/11316270-000000000-00000
http://www.ncbi.nlm.nih.gov/pubmed/20593910
http://doi.org/10.1542/peds.79.4.593
http://doi.org/10.1016/S0009-9236(98)90168-0
http://doi.org/10.1001/jamapediatrics.2019.5856
http://www.ncbi.nlm.nih.gov/pubmed/32040139
http://doi.org/10.1001/jama.2013.282533
http://www.ncbi.nlm.nih.gov/pubmed/24368463
http://doi.org/10.1046/j.1468-2982.2000.00083.x
http://doi.org/10.1007/s10072-012-1019-8
http://doi.org/10.1038/s41582-019-0255-4
http://doi.org/10.1177/0333102413519512
http://doi.org/10.3390/nu12092660
http://doi.org/10.1007/s10072-007-0808-y
http://doi.org/10.1016/j.ejpn.2014.12.007
http://doi.org/10.1111/head.12862
http://www.ncbi.nlm.nih.gov/pubmed/27316772
http://doi.org/10.3928/19382359-20190517-01
http://doi.org/10.1007/s11916-017-0648-2
http://www.ncbi.nlm.nih.gov/pubmed/29071512


Life 2022, 12, 142 51 of 51

129. Andrasik, F.; Grazzi, L.; Sansone, E.; D’Amico, D.; Raggi, A.; Grignani, E. Non-pharmacological Approaches for Headaches in
Young Age: An Updated Review. Front. Neurol. 2018, 9, 1009. [CrossRef] [PubMed]

130. Tomson, T.; Marson, A.; Boon, P.; Canevini, M.P.; Covanis, A.; Gaily, E.; Kälviäinen, R.; Trinka, E. Valproate in the treatment of
epilepsy in girls and women of childbearing potential. Epilepsia 2015, 56, 1006–1019. [CrossRef]

131. Vatzaki, E.; Straus, S.; Dogne, J.M.; Garcia Burgos, J.; Girard, T.; Martelletti, P. Latest clinical recommendations on valproate use
for migraine prophylaxis in women of childbearing age: Overview from European Medicines Agency and European Headache
Federation. J. Headache Pain 2018, 19, 68. [CrossRef]

132. Crawford, P. Interactions between antiepileptic drugs and hormonal contraception. CNS Drugs 2002, 16, 263–272. [CrossRef]
133. Evans, R.W.; Rizzoli, P.; Loder, E.; Bana, D. Beta-blockers for migraine. Headache 2008, 48, 455–460. [CrossRef] [PubMed]
134. Koch, H.J.; Jürgens, T.P. Antidepressants in long-term migraine prevention. Drugs 2009, 69, 1–19. [CrossRef] [PubMed]
135. Gelfand, A.A.; Goadsby, P.J. Medication overuse in children and adolescents. Curr. Pain Headache Rep. 2014, 18, 428. [CrossRef]

[PubMed]
136. Alstadhaug, K.B.; Ofte, H.K.; Kristoffersen, E.S. Preventing and treating medication overuse headache. Pain Rep. 2017, 2, e612.

[CrossRef]

http://doi.org/10.3389/fneur.2018.01009
http://www.ncbi.nlm.nih.gov/pubmed/30538669
http://doi.org/10.1111/epi.13021
http://doi.org/10.1186/s10194-018-0898-3
http://doi.org/10.2165/00023210-200216040-00005
http://doi.org/10.1111/j.1526-4610.2007.01046.x
http://www.ncbi.nlm.nih.gov/pubmed/18302703
http://doi.org/10.2165/00003495-200969010-00001
http://www.ncbi.nlm.nih.gov/pubmed/19192933
http://doi.org/10.1007/s11916-014-0428-1
http://www.ncbi.nlm.nih.gov/pubmed/24898106
http://doi.org/10.1097/PR9.0000000000000612

	Introduction 
	Methods 
	Results 
	Primary Care Pediatrician Evaluation 
	Recommendation 1 (Scenario 1) 
	Recommendation 2 (Scenario 2) 
	Recommendation 3 (Scenarios 3 and 4) 
	Recommendation 4 (Scenarios 5 and 6) 

	Emergency Department Assessment 
	Recommendation 5 (Scenarios 1, 2, 3 and 4) 
	First and Second Survey Results Comparison 
	Recommendation 6 (Scenarios 5, 6, 7 and 8) 
	Recommendation 7 (Scenarios 9, 10 and 11) 

	Hospital Admission 
	Recommendation 8 (Scenarios 1 and 2) 
	Recommendation 9 (Scenarios 3 and 4) 
	Recommendation 10 (Scenario 5) 

	Acute Treatment 
	Recommendation 11 (Scenario 1) 
	Recommendation 12 (Scenario 2) 
	Recommendation 13 (Scenario 3) 
	Recommendation 14 (Scenario 4) 
	Recommendation 15 (Scenario 5) 

	Prophylaxis 
	Recommendation 16 (Scenario 1) 
	Recommendation 17 (Scenario 2) 
	Recommendation 18 (Scenario 3) 
	Recommendation 19 (Scenario 4) 
	Recommendation 20 (Scenario 5) 
	Recommendation 21 (Scenario 6) 
	Recommendation 22 (Scenarios 7 and 8) 

	Follow-Up 
	Recommendation 23 (Scenarios 1 and 2) 
	Recommendation 24 (Scenario 3) 
	Recommendation 25 (Scenario 4) 


	Discussion 
	Primary Care Pediatrician Evaluation 
	Emergency Department Evaluation 
	Hospital Admission 
	Acute Treatment 
	Prophylaxis 
	Follow-Up 

	Conclusions 
	References

