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Background and purpose: Recurrence of migraine headaches after treatment is com-
mon. The evidence regarding steroids for preventing migraine headache recurrence
is controversial. This meta-analysis examined the effectiveness of steroids for pre-
vention of recurrent headaches.

Methods: Databases (PubMed, Embase and the Cochrane Library) and conference
proceedings were searched for randomized controlled trials comparing steroids and
placebo in the treatment of migraine headaches. Two independent reviewers
assessed studies and extracted data. Relative risks (RRs) of headache recurrence
and adverse events were calculated and reported with 95% confidence intervals
(95% Cls).

Results: Eight studies with 905 patients were included. Pooled analysis showed that
when steroids were added to standard abortive therapy they reduced the rate of
moderate or severe headache recurrence after 24-72 h of follow-up evaluation
(RR =0.71; 95% CI = 0.59-0.86). There was no significant benefit of steroids com-
pared with placebo in the proportion of totally resolved migraines (RR = 1.11; 95%
CI = 0.94-1.32). The side effects of steroids are mild and not significant except for
dizziness. Subgroup meta-analysis showed that parenteral dexamethasone tends to
be more effective in reducing moderate or severe recurrent headaches (RR = 0.68;
95% CI = 0.55-0.84). However, no significant differences were found between oral
administration and parenteral administration of steroids (P = 0.37).

Conclusion: When steroids are added to standard abortive therapy for migraine
headaches, they are effective and safe for preventing moderate or severe headache
recurrence.

Introduction

headaches have been reported to occur in 23%-87%
of subjects within 24 h and 45% of patients with a

Migraine headaches are common diagnoses of patients
presenting to the emergency department (ED) [1]. The
l-year prevalence for migraines is 11.7% (17.1% in
women and 5.6% in men) in the USA [2]. Numerous
agents, including sumatriptan, dihydroergotamine,
ergotamine, chlorpromazine, prochlorperazine and
others, have proven beneficial for acute migraines
[3-7]. However, the recurrence of migraine headaches
within 24-72 h after treatment is common. Recurrent
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headache reported headache-related functional impair-
ment [8]. Neurogenic inflammation has been proposed
as an important pathophysiological mechanism in
migraine generation and relapse [9]. Intravenous dexa-
methasone has been shown to be effective in decreas-
ing the incidence of severe recurrent headache after
treatment [10]. However, other randomized controlled
trials (RCTs) have failed to document the same results
[8,11-14]. A meta-analysis by Colman et al. [15] was
performed to evaluate the role of parenteral dexa-
methasone in preventing migraine recurrence. How-
ever, this previous study mainly focused on
intravenous dexamethasone. Recently, some studies
on oral steroids for prevention of recurrent migraine
have been reported [16,17].
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This study aimed to assess the evidence from RCTs
on the effectiveness and tolerability of steroids for
acute migraine headaches in adults and the prevention
of recurrence of these headaches.

Methods

Search strategy and selection criteria

Electronic databases (PubMed, Embase and Cochrane
Library) were searched for RCTs that compared ste-
roids and placebo in the treatment of migraine head-
aches using the terms ‘headache’ or ‘migraine’ and
several terms to identify steroids as follows: ‘steroids’,
‘corticosteroids’, ‘dexamethasone’, ‘prednisone’, ‘pred-
nisolone’, ‘methylprednisolone’ or ‘hydrocortisone’
(from 1950 to December 2012). Terms were explored
whenever possible within each database. The word
‘random’ was required to appear in the title or
abstract in Embase search. Conference proceedings on
neurology, headache and emergency medicine and the
reference lists of potentially relevant studies were also
searched manually. Language of publication and pub-
lication form were not limitations.

Studies were included in our analysis if they met the
following criteria: (i) the design was a prospective RCT;
(ii) patients were diagnosed with acute migraines; (iii)
studies reported the efficacy of steroids as adjuvant
therapy for acute migraines, compared with placebo.

Data extraction and quality assessment

Two of the authors (Y.H. and X.C.) performed an inde-
pendent search using the above strategy to identify
potentially relevant papers. Full manuscripts of poten-
tially relevant studies were obtained and reviewed using
pre-defined eligibility criteria. Information on study
characteristics, patient characteristics, intervention
strategies, follow-up duration, outcomes and adverse
events was abstracted from the original reports and
transferred to specially designed, pre-tested paper forms
by two independent reviewers (Y.H. and X.C.). Dis-
agreements were resolved by consensus.

Quality assessments were evaluated with the Jadad
Quality Scale [18], which evaluates the reported ran-
domization, blinding and withdrawals in a clinical
trial and assigns a score from 0 to 5, with higher
scores indicating higher quality in the conduct or
reporting of the trial [15].

Data synthesis and analysis
The primary outcome considered was a moderate or

severe headache (defined as relapse) within 24-72 h of

© 2013 The Author(s)
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treatment. Secondary outcomes considered were the
proportion of patients with a migraine that was
totally resolved (pain-free) and adverse events associ-
ated with the treatment.

%> and P statistics were used to test for heterogene-
ity (25%, 50% and 75% representing low, moderate
and high heterogeneity, respectively) [19]. Fixed-effects
models were used when > was <50%: otherwise, ran-
dom-effects models were used for analysis. For dichot-
omous variables, pooled risk ratios (RRs) and 95%
confidence intervals (CIs) were calculated. The num-
ber needed to treat (NNT) was calculated on the basis
of the pooled RR. Publication bias was explored with
the use of funnel plots. Subgroup analyses comparing
parenteral dexamethasone with placebo and oral ste-
roid treatment with placebo and a subgroup analysis
in primary outcome according to the dosage of dexa-
methasone were carried out. To assess the effect of
individual studies on the pooled RR, an influence
analysis was performed in which the pooled RR was
recalculated omitting one study at a time. P values
are two-tailed and statistical significance was set at
0.05. All analyses were performed with RevMan soft-
ware (version 5.1 for Windows; Cochrane Collabora-
tion, Copenhagen, Denmark).

Results

Selected studies and characteristics

The selection of studies for inclusion in the meta-anal-
ysis is shown in Fig. 1. Two investigators worked

Potentially relevant articles identified and screened for retrieval (n = 7851)

r—>| Duplicate records removed (n = 675)

v

Records screened (n = 7176) |

| Potentially relevant articles (n = 142) |

r’l Not RCTs (n = 129)

| Potentially RCTs for detailed evaluation (n = 14) |

—» Not related with “migraine” or “headache” condition (n = 7034)

Randomised controlled trials excluded (n = 6)
> Not migraine headache (n = 4)
Not corticosteroids compared to control (n = 2)

A

RCTs included in the meta-analysis (n = 8)

Figure 1 Flow of papers through review. RCT, randomized con-
trolled trial.
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Table 1 Characteristics of studies included in the meta-analysis

Study Patients (1) Treatment/Comparison Concomitant therapy Follow-up (h) Jadad score
Friedman 2007 [8] 205 DXM 10 mg iv/placebo Metoclopramide and diphenhydramine iv =~ 24 5
Innes 1999 [10] 98 DXM 24 mg iv/placebo Standard abortive therapy 48-72 5
Jones 2003 [11] 70 DXM 20 mg iv or im/placebo  Standard abortive therapy 48 5
Fiesseler 2006 [12] 85 DXM 10 mg iv/placebo Standard abortive therapy 24-48 4
Rowe 2008 [13] 112 DXM 15 mg iv/placebo Standard abortive therapy 48-72 5
Donaldson 2008 [14] 99 DXM 24 mg iv/placebo Standard abortive therapy 72 5
Kelly 2008 [16] 61 DXM 10 mg oral/placebo Chlorpromazine or prochlorperazine iv 24 5
Fiesseler 2011 [17] 173 DXM 10 mg iv once or Standard abortive therapy 24 -72 5
prednisone 40 mg oral for
2 days/corresponding placebo
DXM, dexamethasone; iv, intravenously; im, intramuscularly.
Steroids Placebo Risk ratio Risk ratio

Study Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% Cl

Innes 1999 9 49 22 49 128%  0.41(0.21,080 1999

Jones 2003 4 M 736 39% 061(019,1.88] 2003 T

Fiesseler 2006 19 44 20 41 120% 0.89[0.56,1.40] 2006 i il

Friedman 2007 35 106 44 93 264% 0.74[052,1.05 2007 -

Kelly 2008 0 3 8 32 46% 1.29(0.59,284] 2008 S ma—

Rowe 2008 14 57 20 55 11.8% 0.68[0.38, 1.20] 2008 ——

Donaldson 2008 17 57 19 42 127% 0.66[0.39,1.11] 2008 =T

Fiesseler 2011 w o 26 82 159% 069([0421.14] 2011 ——

Total (95% CI) 469 436 100.0%  0.71[0.59, 0.86] L 4

Total events 128 166

Heterogeneily. Chi*= 5.97, df=7 (P=0.54), F=0% :D_I D?I 0?5 ] é é 10:

Testfor overall effect Z= 3.56 (¢ = 0.0004)

Favours Steroids Favours Placebo

Figure 2 Forest plot of the effectiveness of steroids plus standard abortive therapy for moderate or severe recurrent migraine headache

compared with placebo plus standard abortive therapy.

independently (Y.H. and X.C.) to identify potentially
relevant papers using the search strategy defined ear-
lier. Of the initial 7851 records, 14 required a review
of the full manuscript. Finally, eight RCTs with a
total of 905 patients satisfying the inclusion criteria
were identified and analyzed [8,10-14,16,17]. All
enrolled patients were aged >17 years. No disagree-
ments on inclusion of trials occurred between review-
ers. Six of the eight primary papers were published
[8,10,13,14,16,17]; two were in abstract form [11,12]
and the data were acquired through correspondence
with the main author or prior meta-analyses. Table 1
summarizes the key features of the included trials.
Seven of the included trials [8,10,11,13,14,16,17] had a
score of 5 and one trial [12] had score of 4 by the
Jadad Quality Scale, indicating the high quality of
these studies according to randomization, blinding
and description of withdrawals and dropouts.

There were different headache severity scales for
treatment outcome in the included literature. How-
ever, most of these scales defined the severity of head-
ache based on requiring another visit to the physician,

interference in daily activities and requiring self-
medication. The primary outcome was defined as
moderate or severe headache relapse, including head-
aches that interfered in daily activities or required a
visit to a physician.

Primary outcome

Pooled data included the results of 905 patients
from eight high-quality clinical trials. There was no
significant heterogeneity when tested using the P
statistic (/7 = 0%). Therefore fixed-effects models
were used for the analyses. The combined result of
all trials suggested a significant benefit of steroids
compared with placebo in addition to standard
abortive therapy for acute migraine headache
(RR =0.71; 95% CI =0.59-0.86; Fig. 2). On the
basis of the pooled RR, the estimated NNT to pre-
vent one moderate or severe recurrent headache was
10 (95% CI = 6-22). There was no evidence of pub-
lication bias identified by visual inspection of the
funnel plot (Fig. SI).

© 2013 The Author(s)
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Steroids Placebo Risk ratio Risk ratio
Study Events Total Fvents Total Weight M.H, Fixed, 95% Cl_ Year M-H, Fixed, 95% Cl
Innes 1999 17 48 16 49 11.7% 1.06[0.61,1.85) 1999 e EE
Jones 2003 20 34 18 3B 135% 1.11[0.73,1.69) 2003 =N
Friedman 2007 27 106 18 99 14.4% 1.33[0.79, 2.23] 2007 =T
Donaldson 2008 3k a7 24 42 202%  1.11[0.80,1.54] 2008
Kelly 2008 14 3 13 32 94% 1.11[0.63,1.97) 2008
Fiesseler 2011 46 91 40 82 30.8% 1.04 [0.77,1.40) 2011
Total (95% Cl) 368 340 100.0%  1.11]0.94,1.32]
Total events 160 13

Heterogeneity: Chi*= 0.69, df=5(P=0.98); F=0%
Test for overall effect Z=1.23 (P=0.22)

_— —— ——
0102 058 1 2 5 10
Favours steroids Favours placebo

Figure 3 Forest plot. The effectiveness of steroids for rate of totally resolved migraine headache compared with placebo.

Secondary outcome

Six studies (n = 708) reported the proportion of
patients with a migraine that totally resolved or who
were persistently pain-free [8,10,11,14,16,17]. Data
were pooled from these studies and calculated using
the fixed-effects model, which suggested no significant
benefit of steroids compared with placebo for the pro-
portion of totally resolved migraines (RR = 1.11;
95% CI = 0.94-1.32; Fig. 3).

Adverse events

Six of the included studies (n = 648) reported specific
adverse events [8,10,11,13,14,16]. Patients treated with
steroids were more likely to have dizziness
(RR =2.78; 95% CI = 1.02-7.61; Fig. 4). No signifi-
cant differences were found between steroids and pla-
cebo groups for restlessness, drowsiness, nausea or
vomiting, tingling, numbness, swelling and any other
adverse events (Fig. 4).

Subgroup analyses

Six of the studies (n = 669) compared parenteral dexa-
methasone with placebo [8,10-14], one study com-
pared oral dexamethasone with placebo (n = 63) [16]
and one study compared intravenous dexamethasone
or oral prednisone with placebo (n = 173) [17]. Sub-
group meta-analysis of the studies comparing paren-
teral dexamethasone with placebo showed that
parenteral dexamethasone significantly decreased the
primary outcome (RR =0.68; 95% CI = 0.55-0.84;
Fig. 5). The estimated NNT to prevent one severe
recurrent headache was 8 (95% CI = 5-18).

Two of the studies included patients who received
oral steroid treatment (n = 78), allowing for a sub-
group comparison with those who received parenteral

© 2013 The Author(s)

treatment. For the primary outcome of moderate or
severe migraine headaches, no significant difference
was found between oral administration and parenteral
administration  of  steroids (RR =0.82; 95%
CI = 0.53-1.27; P = 0.37).

A subgroup analysis was also performed on pri-
mary outcome according to the dosage of dexametha-
sone. Studies that wused 15 mg or more of
dexamethasone (n = 4) showed a stronger treatment
effect (RR =0.58; 95% CI = 0.42-0.80) than those
that used <15 mg (RR = 0.80; 95% CI = 0.63-1.01).
However, the difference between the two subgroups
was not significant (3> = 2.52; P = 0.11).

Sensitivity analyses

Multiple methods were performed to test sensitivity,
and the primary results were not influenced by the use
of fixed-effects models compared with random-effects
models, odds ratios compared with RRs, and recalcu-
lation by omitting one study at a time.

Discussion

Headaches comprise approximately 5% of ED visits,
and more than half of patients with migraine head-
aches will have recurrence of symptoms within 48 h of
initial abortive therapy [20]. The concept of using an
inexpensive and safe medication to prevent recurrent
headaches is compelling not only for controlling pain
but also because it may reduce the number of repeat
ED visits for patients seeking migraine treatment [20].
Steroids have been extensively studied for preventing
migraine recurrence; however, the results of RCTs are
still controversial [8,11-14].

This systematic review and meta-analysis summa-
rizes the current RCTs for comparing steroids and
placebo for treatment of migraine headaches. Our

European Journal of Neurology © 2013 EFNS European Journal of Neurology
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Staroids F'Im:ebu Risk ratio Risk ratio
(] Ol 5 e ] “ ‘I EE& l:l
Rsﬂ!w&'"aﬁs
Innes 1999 15 ag g 48 B82.2% 1.67 [0.81, 3.44] 1999 L
Jones 2003 1 34 2 36 17.8% 0.53 [0.05, 5.57] 2003 e e
Subtotal (85% CI) a3 85 100.0% 1.46 [0.74, 2.90] -
Total events 16
Heterogeneity: CThi®= 0.84, dif= 1 (= 0.36); I'= 096
Test for overall effect: Z=1.09 (F = 0.27)
Drowsiness
Innes 1998 12 48 21 48  75.0% 0.57 [0.22, 1.03] 1999 -
Jones 2003 & 34 4 36 13.9% 1.58 [0.48, 514] ZOO3 T —
Friemdrman 2007 3 106 3 a9 11.1% 0.93 [0.19, 4.52] 2007 -/
Subiotal (95% CI) 189 g4 100.0% 0.75 [0.46, 1.23] g
Total events 21 28
Heterogeneity: Chi®= 2. 47 dif= 2 (F= 0.29) "= 19%
Test for overall effect: Z=1.13 (P = 0.26)
Dizziness
Innes 1999 2 49 o 49 9.5% 5.00[0.25,101.53] 1999
Jones 2003 1 34 o 6 9.3% 3217 [0.13, 75.28) 2003
Friedman 2007 3 106 3 a9 59.2% 0.93 019, 4.52) 2007 — .
Donaldson 2008 a 57 1 42 22.0% ©.63[0.87, 50.35] 2008 T
Subtotal (95% CI) 246 226 100.0% 2.78 [1.02, 7.61] | —
Total events 15
Heterogeneity: Chi®= 2.70_ df= 3 (P = 0.44); r' 0%
Test for overall effect: Z= 1.99 (F = 0.05)
MNausea or Womiting
Innes 1999 ] 49 15 49 52.9% 0.40 [0.17, D.95] 1999 — -
Jones 2003 2 34 L] 36 1.7% 9 [0.26, 106.27] Z0O03
Kelly 2008 1 31 ] 3z 1.7% 3.09[013, 7317] 2008
Donaldson 2008 a 57 a 42 36.5% 0.74 [0.32, 1.70] zZ008 — -
Rowe 2008 4 s7 2 55 7.2% 1.93 [l:l a7, 10.11) zoos -
Subtotal (95% CI) 228 214 100.0% 0.76 [0.46, 1.28] -
Total evenis 22 26
Heterogeneity: Chi®*= $.73, df= 4 (P = 0.22); I"= 30%
Test for overall effect: Z= 1.03 (P = 0.30)
Tingling, numbness, or swalling
Innes 14999 2 49 ] 4a 8.4% 5.00([0.25,101.53] 19499
Jones X003 1 24 1 36 16.4%  1.06 007, 1627) 2003
Donaldson 2008 2 57 3 42 S58.3% 0.49 [0.09, 2.81] 2008 — -
Rowe 2008 1 57 o 55 2.6% 2.90 [0.12, 69.62) 2008
Kelly 2008 z 31 ] 3z 8.3% S5.16([0.26,103.27) Z008
Subtotal (95% CI) 228 214 100.0% 1.56 [0.57, 4.26] ——
Total events 8
Heteraogeneity: Chi®= 3.09, df= 4 (P = 0.54); If' 0%
Test for overall effect: Z= 0.86 (F = 0.39)
Maood change
Innes 1999 o 49 1 48 3I9.4% 0,22 [0.01, 7.99) 19299
Donaldson 2008 3 &7 2 a4z B0 6% 1.11 [0.19, B.32) 2008 r
Subtotal (95% CI1) 106 291 100.0% 080 [0.18, 3.52]
Total events 3 3
Heterogeneity: Chi*=0.4Z, df=1 (F=0.52); F= 0%
Test for overall effect: Z= 0.29 (P = 0.77)
Other atverse avants
Innes 1999 o 49 1 4a 5.2% 0.33 [0.01, 7.99] 1999
Jones 2003 z 24 5 36 16.7% 0.42 [0.09, 2.04) 2003 ——t
Friedman 2007 8 106 15 98  S53.5% 0.56 [0.26, 1.22) 2007 —
Kelly 2008 4 21 o 3z 1.7% 9.28 (052, 165.50] 008
Rowe 2008 4 58 2 55 T 1% 1.90 [0.36, 9.94] ZO008 E—
Donaldson 2008 1 57 4 42 15.9% 0.1 3 [0.02, 1.59] 2008 I
Subtotal (95% CI) 335 313 100.0% 0.71 [0.41, 1.21] -
Total events 20 27
Heterogeneity: Chi"= 6.90, dife 5§ (F= 0.23) "= 28%
Test for overall effect: Z=1.25 (F= 0.21)
001 o1 io 100

Favours steroids Favours placebo

Figure 4 Forest plot of side effects between steroids and placebo groups.

results suggest that, on the basis of standard abortive
therapy, steroids reduce moderate or severe recurrence
of headaches by approximately 29% within 24-72 h.
However, our results suggest no significant benefit of
steroids compared with placebo for the proportion of
totally resolved migraines. The side effects of steroids
are mild and not significant, except for dizziness.

Two prior meta-analyses on dexamethasone treat-
ment for migraine headaches have been published
[15,21]. A meta-analysis by Colman et al. [15] con-
cluded that, when a single dose of parenteral dexa-
methasone is added to standard abortive therapy for a

migraine headache, it is associated with a 26% relative
reduction in headache recurrence (NNT = 9) within
72 h. This previous study did not include studies using
oral steroids. However, intravenous access was not
obtained in all patients with migraine headaches.
Another meta-analysis by Singh ez al. [21] included an
RCT using oral dexamethasone and obtained similar
results to Colman et al.’s study but they did not per-
form subgroup analyses. Recently, another study that
compared intravenous dexamethasone or oral predni-
sone with placebo failed to show a benefit of steroid
treatment for recurrent migraine headaches [17].

© 2013 The Author(s)
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Parenteral dexamethasone  Placebo Risk ratio Risk ratio
Study or Subgroup Events Total Evenfs Total Weight W.H,Fined, 95%Cl Year M.H, Fined, 95% CI
Innes 1999 ] 4 749 160% 0.41[0.21,080) 1999 O
Jones 2003 4 k! T 3 50% 061019188 2003 I
Fiesseler 2006 19 44 04 151%  0.89(0.56,1.40) 2006 i
Friedman 2007 k] 106 499 332% 074052108 2007 =i
Rowe 2008 14 57 W 55 148% 069(038,1.20) 2008 =
Donaldson 2008 17 &7 19 42 159%  0.66(039,1.11) 2008 ==
Total (95% C1) 7 322 100.0%  0.68[0.55,0.84] L
Total events 9 132 : : : . . ;
Heterogenedty Chi*= 378, df= 5 (P = 0.56); F= 0% '0.1 ufz 1}'_5 ] ? 5 1Il'

Testfor overall effect 2= 3.58 (P = 0.0003)

Favours dexamethasons Favours placebo

Figure 5 Forest plot of the effectiveness of parenteral dexamethasone plus standard abortive therapy for moderate or severe recurrent
migraine headache compared with placebo plus standard abortive therapy.

In contrast to Colman et al.’s study [15], the study
by Baden and Hunter [22] was not included in our
analysis. Baden and Hunter [22] administered dexa-
methasone to prevent the recurrence of ‘benign head-
ache’, and the inclusion criteria may have allowed a
large proportion of patients with no migraines to be
included. Our study included two studies with patients
who received oral steroid treatment, allowing for a
subgroup comparison with those who received paren-
teral treatment. Subgroup meta-analysis of the studies
showed that parenteral dexamethasone significantly
decreased the primary outcome (RR =0.68; 95%
CI = 0.55-0.84). The estimated NNT to prevent one
severe recurrent headache was 8 (95% CI = 5-18).
However, no significant differences were found
between oral administration and parenteral adminis-
tration of steroids. This result suggests that oral
administration of steroids is as effective as parenteral
administration.

Similar to Colman et al.’s study [15], in our work a
retrospective subgroup analysis was also performed
on the primary outcome according to the dosage of
dexamethasone. Studies that used 15 mg or more of
dexamethasone showed a stronger treatment effect
than those that used <15 mg. This result showed a
trend for a dose-dependent effect for the use of dexa-
methasone. However, the difference between the two
subgroups was not significant. Future studies compar-
ing different doses on prevention of moderate and
severe migraine headaches are urgently required.

Limitations

This meta-analysis has some limitations. First, to
meet the definition of a recurrent migraine, the ori-
ginal migraine must have largely resolved. However,
not all trials tackled this specifically. Therefore, the
primary outcome of moderate or severe headache

© 2013 The Author(s)

relapse, including those that interfered in daily activ-
ities or required a physician’s visit after 24-72 h,
was defined. Second, the confounding interventions
between different abortive agents, steroids and the
relapse of headaches could not be clarified.
Although opioids are not recommended as a first-
line treatment by the American Academy of Neurol-
ogy, prior studies have demonstrated that the major-
ity of ED patients receive opioids for headaches,
which may be associated with higher relapse rates
than other agents as abortive agents [17,23,24].
Third, for some of the subgroup analyses, such as
oral administration of steroids, only very few studies
were available for pooling data. Further studies are
needed to access the effect of oral administration of
steroids for migraine. Finally, the characteristics of
patients most likely to benefit from steroid treatment
could not be identified because of the relatively
small number of patients available for subgroup
analysis.

Conclusion

The results of our analysis suggest that, when ste-
roids are added to abortive migraine therapy, they
reduce the occurrence of moderate and severe recur-
rent headaches within 24-72 h by 29%. The adverse
effects of steroids are mild and not significant, except
for dizziness. Further studies are required to deter-
mine the most appropriate dosage of steroids for
migraine headaches and to investigate the character-
istics of patients most likely to benefit from steroid
treatment.
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Supporting Information

Additional Supporting Information may be found in
the online version of this article:

Figure S1. Funnel plot of primary outcome compari-
son: steroids versus placebo for moderate or severe
recurrent migraine headache.

References

1.

11.

Giuliano C, Smalligan RD, Mitchon G, Chua M. Role
of dexamethasone in the prevention of migraine recur-
rence in the acute care setting: a review. Postgrad Med
2012; 124: 110-115.

. Lipton RB, Bigal ME, Diamond M, Freitag F, Reed ML,

Stewart WF. Migraine prevalence, disease burden, and the
need for preventive therapy. Neurology 2007; 68: 343-349.

. Steiner TJ, Paemeleire K, Jensen R, ef al. European

principles of management of common headache disor-
ders in primary care. J Headache Pain 2007; 8: S3-S47.

. Ozturk V, Ertas M, Baykan B, Sirin H, Ozge A. Efficacy

and safety of 400 and 800 mg etodolac vs. 1,000 mg par-
acetamol in acute treatment of migraine: a randomized,
double-blind, crossover, multicenter, phase III clinical
trial. Pain Pract 2013; 13: 191-197.

. Derry S, Moore RA, McQuay HJ. Paracetamol (acet-

aminophen) with or without an antiemetic for acute
migraine headaches in adults. Cochrane Database Syst
Rev 2010; 11: CD008040.

. Negro A, Lionetto L, Simmaco M, Martelletti P. CGRP

receptor antagonists: an expanding drug class for acute
migraine? Expert Opin Investig Drugs 2012; 21: 807-818.

. Bigal M, Sheftell F, Tepper S, Tepper D, Ho TW,

Rapoport A. A randomized double-blind study compar-
ing rizatriptan, dexamethasone, and the combination of
both in the acute treatment of menstrually related
migraine. Headache 2008; 48: 1286-1293.

. Friedman BW, Greenwald P, Bania TC, et a/l. Random-

ized trial of IV dexamethasone for acute migraine in the
emergency department. Neurology 2007; 69: 2038-2044.

. Kim GM, Jin KS, Chung CS. Differential effects of corti-

costeroids on the expression of cyclooxygenase-2, tumour
necrosis factor-alpha and matrix metalloproteinase-9
in an animal model of migraine. Cephalalgia 2008; 28:
1179-1187.

. Innes GD, Macphail I, Dillon EC, Metcalfe C, Gao M.

Dexamethasone prevents relapse after emergency depart-
ment treatment of acute migraine: a randomized clinical
trial. CJEM 1999; 1: 26-33.

Jones JS, Brown MD, Bermingham M, Ande Rson J,
Perrin J. Efficacy of parenteral dexamethasone to pre-
vent relapse after emergency department treatment of
acute migraine. Acad Emerg Med 2003; 10: 542.

12.

13.

14.

16.

18.

20.

21.

22.

23.

24.

Fiesseler FW, Shih R, Silverman ME, Eskin B, Clement
M, Szucs P. Dexamethasone for migraine headaches: an
emergency department randomized double-blind pla-
cebo-controlled trial. Acad Emerg Med 2006; 13(Suppl.
1): S137.

Rowe BH, Colman I, Edmonds ML, Blitz S, Walker A,
Wiens S. Randomized controlled trial of intravenous
dexamethasone to prevent relapse in acute migraine
headache. Headache 2008; 48: 333-340.

Donaldson D, Sundermann R, Jackson R, Bastani A.
Intravenous dexamethasone vs placebo as adjunctive
therapy to reduce the recurrence rate of acute migraine
headaches: a multicenter, double-blinded, placebo-con-
trolled randomized clinical trial. 4m J Emerg Med 2008;
26: 124-130.

. Colman I, Friedman BW, Brown MD, et al. Parenteral

dexamethasone for acute severe migraine headache:
meta-analysis of randomised controlled trials for pre-
venting recurrence. BMJ 2008; 336: 1359-1361.

Kelly AM, Kerr D, Clooney M. Impact of oral dexametha-
sone versus placebo after ED treatment of migraine with
phenothiazines on the rate of recurrent headache: a rando-
mised controlled trial. Emerg Med J 2008; 25: 26-29.

. Fiesseler FW, Shih R, Szucs P, et al. Steroids for migraine

headaches: a randomized double-blind, two-armed, pla-
cebo-controlled trial. J Emerg Med 2011; 40: 463-468.
Jadad AR, Moore RA, Carroll D, et al. Assessing the
quality of reports of randomized clinical trials: is blind-
ing necessary? Control Clin Trials 1996; 17: 1-12.

. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Mea-

suring inconsistency in meta-analyses. BMJ 2003; 327:
557-560.

Fitch MT, Jones AE. Adjunctive therapy for migraine
headaches: can we teach an old dog a new trick? Acad
Emerg Med 2008; 15: 1310-1311.

Singh A, Alter HJ, Zaia B. Does the addition of dexa-
methasone to standard therapy for acute migraine head-
ache decrease the incidence of recurrent headache for
patients treated in the emergency department? A meta-
analysis and systematic review of the literature. Acad
Emerg Med 2008; 15: 1223-1233.

Baden EY, Hunter CJ. Intravenous dexamethasone to
prevent the recurrence of benign headache after dis-
charge from the emergency department: a randomized,
double-blind, placebo-controlled clinical trial. CJEM
2006; 8: 393-400.

Silberstein  SD. Practice parameter: evidence-based
guidelines for migraine headache (an evidence-based
review): report of the Quality Standards Subcommittee
of the American Academy of Neurology. Neurology
2000; 55: 754-762.

Vinson DR. Treatment patterns of isolated benign head-
ache in US emergency departments. Ann Emerg Med
2002; 39: 215-222.

© 2013 The Author(s)

European Journal of Neurology © 2013 EFNS European Journal of Neurology



