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Pediatric migraineurs in emergency departments (EDs) are

often treated with nonsteroidal anti-inflammatory drugs

(NSAIDs), dopamine receptor antagonists (DRAs), or

dihydroergotamine (DHE).1,2 Intravenous (IV) DHE has

become a standard abortive migraine treatment3, but DHE is

contraindicated in some instances4, and an alternative such

as IV valproic acid (VPA) is utilized.1,2 Unfortunately, VPA’s

efficacy is variable, and is often cited to be less efficacious

than metoclopramide or ketorolac for pediatric migraine.5

Fortuitously, intranasal ketamine (INK) has emerged as a

potentially efficacious option for migraine with or without

aura. Reports of efficacy and safety with IN ketamine in

pediatric patients with various pain diagnoses have been

published.6-12 In a recent quality assurance review at our

institution, 25/34 pediatric migraineurs (73.5%) responded to

INK 0.1-0.2 mg/kg/dose (mean pain reduction: -7.2). All AEs

were mild and transient. Despite promising – albeit, minimal

– data, INK’s place in therapy is yet to be determined.

The aim of this study is to compare efficacy and safety of

INK to DHE and VPA in pediatric ED patients to better

elucidate INK’s place in therapy.

In this small cohort, INK had a similar response rate and

percent pain reduction compared to DHE and to VPA

without the need for IV access or premedication. These

results support consideration of INK for abortive migraine

treatment, particularly when DHE or VPA may be

contraindicated. Larger, randomized controlled trials are

warranted to substantiate INK’s integration into pediatric

migraine treatment.
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Patient population INK
n=22

DHE
n=16

p-value VPA
n=13

p-value

Age† (years) 14.5 ± 2.7 14.4 ± 1.3 NS 14.7 ± 1.7 NS

Sex

Male 2 5
NS

4
NS

Female 20 11 9

Race/ethnicity

Caucasian/Non-Hispanic 18 9

NS

10

NSCaucasian/Hispanic 2 3 1

African American 2 4 2

Weight† (kg) 62.2 ± 20.3 56.9 ± 7.6 NS 67.5 ± 19.7 NS

STRENGTHS AND LIMITATIONS

Vital Signs Normal INK DHE VPA

Systolic BP max** 120 119.9 (101-148) 119 (96-152) 115.1 (100-137)

Systolic BP min** 90 106.8 (66-139) 113.6 (94-138) 111.6 (94-137)

Diastolic BP max** 90 79.5 (52-97) 76.6 (62-91) 68.4 (54-81)*

Diastolic BP min** 70 65.6 (49-83) 69 (52-91) 65.2 (51-81)

HR max† 100 86.6 (65-111) 78.8 (55-127) 80.5 (55-120)

HR min† 60 72.9 (56-97) 71.4 (53-109) 75.2 (55-120)

RR max‡ 17 19.4 (14-27) 19.1 (16-25) 18.2 (14-24)

RR min‡ 11 15.8 (12-20) 16.6 (14-20) 17.3 (13-20)

*p<0.05; ** mmHg; † beats/minute; ‡ breaths/minute

Inpatient Medications 

Prior to Primary 

Treatment

INK DHE p-value VPA p-value

Acetaminophen 1 (4.5) 0 (0) NS 0 (0) NS

Diphenhydramine 16 (72.7) 8 (50) NS 9 (69.2) NS

DRAs 11 (50) 15 (93.8) <0.001 12 (92.3) <0.001

Fluids/hydration 17 (77.3) 14 (87.5) NS 13 (100) 0.021

Magnesium sulfate 0 (0) 6 (37.5) 0.009 4 (30.8) 0.04

NSAIDs 15 (68.2) 12 (75) NS 9 (69.2) NS

Ondansetron 9 (40.9) 8 (50) NS 5 (38.5) NS

NS, not significant; Reported as n (%) unless otherwise noted

† mean ± SD

Outcomes INK DHE p-value VPA p-value

Responder 18 (81.8) 8 (50) NS 8 (61.5) NS

Cumulative Dose† (mg) 
29.659 

(0.454)

0.294 

(0.005)
--

789.23 

(13.64)
--

Length of stay‡ (days) 0.4 ± 0.5 0.2 ± 0.4 NS 0.6 ± 0.5 NS

ED to inpatient admission 6 (27.3) 11 (68.8) 0.01 4 (30.8) NS

Readmission <72 hours 3/16 (18.8) 1/5 (20) NS 3/9 (33.3) NS

NS, not significant; Reported as n (%) unless otherwise noted

† mean (mean/kg); ‡ mean ± SD

Patient Reported 

Side Effects
INK DHE VPA p-value

Dysphoria 1 (4.5%) 0 0 NS

Flush/feel hot 1 (4.5%) 0 0 NS

Nausea 0 1 (6.3%) 0 NS

No instances of dizziness, injection site reactions, rash, or visual disturbances

Migraine Characteristics INK DHE p-value VPA p-value

Duration of migraine at 

presentation† (days) 
19 ± 27.5 14 ± 18 NS 4.4 ± 5.2 NS

Status migrainosus 10 (45.5) 9 (56.3) NS 6 (46.2) NS

Migraine classification

Chronic 12 (54.5) 10 (62.5)
NS

7 (53.8)
NS

Episodic 10 (45.5) 6 (37.5) 6 (46.2)

Migraine with aura 5 (22.7) 2 (12.5) NS 1 (7.7) NS

NS, not significant; Reported as n (%) unless otherwise noted 

† mean ± SD

DEMOGRAPHICS
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Mean Percent Pain Score Reduction Stratified by Response Scale: 

Admission to Discharge

Mean Percent Pain Score Reduction Stratified by Response Scale: 

Admission to Primary Treatment Completion

NS, not significant; Reported as n (%) 


