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Abstract: Inflammation is thought to play a significant role in the underlying pathophysiology of migraine
headaches which could be controlled by corticosteroids. The present study was conducted to determine and
compare the pain relieving effect of dexamethasone versus morphine on patients with acute migraine headache.
During this double blinded clinical trial study, 190 patients who met the International Headache Society
defnition of acute migraine headache were evaluated at emergency department of Tabriz Imam Reza Hospital.
After giving informed consent, patients were randomly enrolled into two groups: Receiving either 8 mg
dexamethasone (group A) or 0.1 mg kg™ morphine (group B) mtravencusly. Severity of the headache was
determined using Visual Analog Scale (VAS) scoring method at baseline (VAS-A), 10 min (VAS-B), 60 min
(VAS-C) and 24 h (VAS-D) after intervention. The mean age of patients was 44.17+16.20 years, 61.57% male and
38.43% female. The mean of VAS-A and VAS-B scores was not statistically different between two groups
(p=0.236 and p = 0.481), but the mean of VAS-C and VAS-D scores in the group A were significantly lower
than the group B (p=0.017, p = 0.010). In long-term (1 h and 24 h after administration), dexamethasone reduces
the severity of acute migrant headache more than morphine.
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INTRODUCTION

A migrame headache 1s of a common and disabling
compliant and diagnosis among adults who come to
emergency ward demanding medical intervention. Surveys
shows a prevalence of 6-17% in the general population;
6% of men and 15-17% of women experience migraine
headaches (Stewart et al., 1994).

Most of patients with migraine headaches experience
repeated episodes of acute attack which wrges patients to
come emergency department for reliving treatment.
Majority of patients 1s treated with oral or intravenous
(IV) non-steroidal anti-inflammatories (e.g., ketorelac,
1buprofen, etc.), 5-HT receptor antagonists (Colman et al.,
2004a), dopamine dihydroergotamine,
topiramate, sodium valproate, propranolol, tricyclic
antidepressants, TV fluids and TV narcotic analgesics
(Bavrasad et al, 2010, Ghasami and Beigi, 2009;
Pryse-Phillips et al., 1997; Rafieian-Kopaei et al., 2005).

antagonists,

Most of recent studies have been suggested that
treatment of acute migraine headache does not properly
address the underlying pathophysiologic inflammatory
cascade (Arulmozhi ef al, 2006, Longoni and Ferrarese,
2006; Sarchielli et al., 2006). To control inflammatory
cascade, attempts are suppressing
prostaglandin  production by anecdotal use of
corticosteroids (Silberstein et al., 2005). Afterward, there
are unfortunately a few investigations evaluating
corticosteroid therapeutic approach. After introducing
corticosteroids as a therapeutic approach for reducing
relapse of migraine headaches, only two randomized
controlled trials have demonstrated a large benefit of
corticosteroids on migraime relapse (Baden and Hunter,
2006; Innes et al., 1999). However, there 13 a conflicting
data about the use of systemic corticosteroids for treating
migraine headache (Blumenthal et of., 2003; Colman et al.,
2004b; Vinson, 2002). Systematic reviews and Meta
analysis have not provided significant and useful results
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around this topic yet. There is a varying recommendations
for systemic corticosteroid therapy; In base of Canadian
guidelines, dexamethasone 1s used as the fourth-line of
treatment 1n  case of  resistant migraine
attacks (Pryse-Phullips et al, 1997). In contrast, other
guidelines recommend dexamethasone as last
therapeutic option status  migranosis
(Silberstein, 2000). The use of dexamethasone therapy is
not common in emergency departments of North
American (Colman et al., 2004a).

Most of the studies carried out clinical trials which
compared dexamethasone with placebo or added
dexamethasone to emergency ward cocktail for migraine

a
for

therapy. However, there 1s no definite evidence regarding
the effect of dexamethasone on acute episede of migraine
headache in comparison to narcotics like morphine. The
present study was conducted to determine and compare
the pain relieving effect of dexamethasone vs. morphine
on patients with acute migraine headache.

MATERIALS AND METHODS

The present study was a prospective, randomized,
double-blinded clinical trial was done in emergency ward
of TabrizTmam Reza Hospital from September 2008 to May
2009,

Study population and sampling criteria: Patients who
meet inclusion criteria were emrolled into the study with
age from 18 to 65 years. These patients came to
emergency ward with a chief complaint of “exacerbation
of migraine headache”. Symptoms of this disease
consistent with the International Headache Society (IHS)
criteria for a migramme episode with and without aura
(Headache Classification Committee of the International
Headache Society, 1988). Treatment regimen should be
consisted of IV medications.

Exclusion criteria were that, the patient having a
positive pregnancy test with active peptic ulcer
disease/history of gastrointestinal bleeding within the
past years. Secondly all the patients with diabetes, other
metabolic syndrome, allergy to corticosteroids and fever
are also excluded. Other reasons of exclusion were acute
newological disorder (stroke symptoms, hypertensive
emergency, orf symptoms to suggest meningitis or
infection), history of familial periodic hypokalemia and
immune-suppressed. Patients with the following
indications in drug history were also excluded: already
receiving corticosteroids, received steroids during the last
30 days, intake the codemme during recent weck.
Furthermore, refusal/inability to give mformed consent
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and suspicion for narcotic-seeking behavior were among
exclusion criteria. Patients were permitted to be enrolled
only once n the study.

One hundred and ninety patients met all inclusion
criteria were allowed to participate in this study. All
participants were given mformed written consent and
study protocol approved by Ethics Committee of Tabriz
University of Medical Sciences (TUMS) which was in
compliance with Helsinki declaration.

Study design: After enrollment, establishment of TV
access and administration of standard care therapies,
patients were assigned a study number and
corresponding  study packet which were randomly
allocated, based on a predetermined randomization
schedule. In base of study package, patients were
randomly enrolled mto two groups: receiving either 8 mg
dexamethasone (group A) or 0.1 mg kg~ morphine

{group B), intravenously.

Measuring the severity of headache: The severity of pain
was measured by application of a modified Visual Analog
Scale (VAS) scoring method (Lines et al., 2001). A VAS is
a measurement instrument that tries to measwe a
characteristic or aftitude that is believed to range across
a continuum of values and cannot easily be directly
measured. For example, the amount of pain that a patient
feels ranges across a continuum from none to an extreme
amount of pamn. From the patient's perspective, VAS
spectrun  appears continuous and there 18 not an
undefined interval in description of headache severity as
what presents in categorization to none, mild, moderate
and severe. It was to capture this idea of an underlying
continuum that the VAS was devised. Operationally, a
VAS is usually a horizontal line, 10 ¢cm in length, anchored
by word descriptors at each end, as illustrated in Fig. 1.
The patient marks on the line the point that they feel
represents their perception of their current state. The VAS
score 18 determined by measuring in millimeters from the
left hand end of the line to the point that the patient
marks. Severity of the headache was determined using
visual analog scale (VAS) scoring method at baseline

No

Very
pain

severe
pain

Fig. 1: Tlustration of Visual Analog Scale (VAS). The
VAS is usually assessed using a horizontal line
with 10 cm length as above
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(VAS-A), 10 min (VAS-B), 60 min (VAS-C) and 24 h
(VAS-D) after intervention.

Statistical analysis: Statistical analysis was performed
using the SPSS Statistical Package version 13.0
(SPSS Inc, Chicago, Ill, USA). The results are shown as
Mean+SD. Distribution of variables was determined by
Skewness, Kurtosis and Kolmogorov-Smirnov 7
test (Shorak and Wellner, 1986). General linear model
repeated measwes analysis was applied to evaluate the
significance of changes after receiving treatment in each
group. To assess the differences among the evaluation
times (among VAS-A, VAS-B, VAS-C and VAS-D), pared
sample t-test were used and the differences between the
group A and B were studied using independent sample
t-test. A p-value less than 0.05 were considered
significant.

RESULTS

Finally, data of 190 patients with acute migraine
headache was analyzed.

One-way repeated-measwures analysis of variance
showed significant changes in the mean VAS scores of
group A (dexamethasone intervention) during the study
period (Wilks” Lambda = 0.439, F (2, 28) = 10.657, p<0.001,
multivariate partial eta squared = 0.638; Fig. 2). The mean
VAS score was sigmficantly decreased after 10 mm of
dexamethasone therapy. Comparison of 60th min and 24th
hour of dexamethasone therapy showed that the VAS
score was also sigmficantly reduced. Finally, the VAS
score determined 60 min and 24 h after receiving
dexamethasone were significantly lower than the baseline
score (p<0.001, p<0.001).

One-way repeated-measwures analysis of variance
showed significant changes in the mean VAS scores of
group B (morphine intervention) during the study period
(Wilks’ Lambda = 0.526, F (2, 28) = 9.950, p<0.001,
multivariate partial eta squared = 0.611; Fig. 2). The mean
VAS score was sigmficantly decreased after 10 minutes of
morphine therapy. Comparison of 60th minutes and 24th
hours of morphine therapy showed that the VAS score
was also sigmficantly reduced. Finally, the VAS score
determined 60 min and 24 h after receiving morphine
were significantly lower than the baseline score (p<0.001,
p<0.001).

The mean age of group A and B was not statistically
different (p = 0.100). Comparison of dexamethasone and
morphine effects in relieving headache at different studied
times 1s shown in Table 1. The mean of VAS-A and
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Table 1: Cormparison of age and dexamethasone versus morphine effects in
relieving headache at different studied times.
Group A (Dexamethasone)

Group B (Morphine)

Characteristic (Mean+t3TD) (MeantSD)
Age (years) 45.93+16.10 42.34+16.20
VAS-A 8.49+1.50 8.75¢1.43
VAS-B 5.60+1.55 5.39+2.10
VAS-C 2.89+1.45 2.33+1.73
VAS-D 0.64+0.71 1.03x1.27

3D: Standard Deviation, LBP: Low back pain. VAS-A: Visual analog scale
at baseline, VAS-B: Visual analog scale 10 min after intervention,
VAS-C: Visual analog scale 60 min after intervention, VAS-D: Visual
analog scale 24 h after intervention

107 —&— Morphine
=+ Dexamethasone

p<0.001

Visual analog scale score

Ba'seline iOth min I60th min 24thh

Fig. 2: The serial scores of Visual Analog Scale (VAS) in
patients with acute migraine  headache at
baseline (before intervention), 10 min, 60 min and
24 h after dexamethasone (group A) and morphine
(group B) therapy. After admimstration
dexamethasone, both groups' VAS scores were
significantly reduced during study duration

(p<0.001)

VAS-B scores was not statistically different between two
groups (p = 0.236 and p = 0.481). However, the mean of
VAS-C and VAS-D scores in the group A were
significantly lower than the group B (p = 0.017, p = 0.010).

The gender distribution and VAS scores are shown
according to their studied group and gender in Table 2.
Distribution of genders was not different between two
groups (p = 0.089). Also, there was not sigmificant
difference between males and females regarding the age,
VAS-A, VAS-B, VAS-C and VAS-D scores (p = 0.102,
P 0.271, p = 0355, p = 0264 and p = 0.710,
respectively).
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Table 2: Characteristics and VAS scores of study population according to
their studied group and gender

Characteristic Group A (Dexamethasone) Group B (Morphine)
Gender

Male 41.0 (44.10%) 32.0 (33.00%)
Female 52.0 (55.90%) 5.0 (67.00%4)
Age (year)

Male 46.12+11.07 43.08+13.56
Female 44924613 40.90+£16.94
VAS-A

Male 831£1.17 8.50+1.46
Female 8.60+1.64 8.96+1.41
VAS-B

Male 5.75+1.21 5304214
Female 5.53£1.17 5464213
VASC

Male 2.43+1.43 2.40+1.85
Female 3.11£1.43 2.261.69
YVAS-D

Male 0.62+0.7 1.04=+1.28
Female 0.65+£0.73 1.07£1.31

SD: Standard Deviation, LBP: Low back pain. VAS-A: Visual analog scale
at baseline, VAS-B: Visual analog scale 10 min after intervention, VAS-C:
Visual analog scale 60 min after intervention, VAS-D: Visual analog scale
24 h after intervention

DISCUSSION

The present study showed that dexamethasone
reduced the severity of acute migrant headache more than
morphine at 1 h and 24 h check points after
administration. To the best of our knowledge, this is the
first randomized clinical trial compared the pain relieving
effect of dexamethasone with morphine in patients with
acute migraine headache discharged from the emergency
department.

A recent suggest that
therapeutic approaches to acute migramne do not
adequately address the inflammatory cascade coincide
with an acute attack (Arulmozhi et al., 2006; Longoni and
Ferrarese, 2006, Sarchielli et al., 2006). Attempts to
suppress prostaglandin production have led to the
anecdotal use of corticosteroids in an attempt to mitigate
inflammation (Silberstein et al., 2005). However, only a few
mvestigators have investigated thus therapeutic approach.
The use of parenteral corticosteroids had been proposed
as a method to reduce relapses and at least two
randomized controlled trials have demonstrated a large
benefit  of treatment with corticosteroids
(Baden eand Hunter, 2006; Innes et al., 1999). However, the
existing literature documenting the use of systemic
corticosteroids in the treatment of migraine headache is
conflicting (Blumenthal et al., 2003; Colman et ai., 2004b;
Vinson, 2002) and systematic reviews have not yet
provided a clear answer.

Prior to the present study, nine clinical trials have
studied the effect of corticosteroids on acute migraine
headache (Baden and Hunter, 2006, Beveridge, 1998;

considerations current
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Donaldson et al., 2008, Dong et al., 2007; Fiesseler et al.,
2011, Friedman et al., 2007; Tnnes et al., 1999, Kelly et al.,
2008; Rowe et al., 2008; Silberstein, 2000).

During a multi-center climical trial, Innes et al. (1999)
demonstrated that 24 mg of dexamethasone intravenously
decreased the incidence of severe recurrent headache
after emergency ward treatment. Baden and Hunter (2006).
study on “berign headaches™ at multiple military base
hospital emergency departments demonstrated that only
9.7% (3/31) of those receiving TV dexamethasone (10 mg)
had headache recurrence, whereas those receving
placebo had a 58.3% (14/24) recurrence rate (p = 0.001).
These two studies results in reducing relapsing rate were
in part consistent with what was shown by the present
study n reducing severity of migraine headache.

Donaldson et @l (2008) performed a multi-center
climcal trial utilizing 24 mg of dexamethasone
intravenously in 115 migraine patients meeting the THSC.
During 3 days follow-up, 45% of the placebo group had
recurrence of migraine, compared with 35% 1n the
dexamethasone arm (p = 0.68). Donaldson was unable to
show a significant decrease in migraine recurrence with
24 mg of dexamethasone. In another climcal trial,
Rowe et al (2008) were unable to demonstrate a
significant reduction in migraine headache recuwrrence in
their multi-center clinical trial. Administration of 15 mg of
parenteral dexamethasone resulted in pain recurrence at
48-72 h m 14/64 (22%) and 20/62 (32%) patients in the
dexamethasone and placebo arm, respectively (p = 0.19).
Fiesseler et al. (2011) did not find a statistically significant
decrease in headache recurrence in patients treated with
steroids for migraine headaches. Enrollees received 10 mg,
intravenous dexamethasone. Of the 173 patients with
completed follow-up, 14/64 (22%) 1n the dexamethasone
group and 26/82 (32%) in the placebo arm had recurrent
headaches at 48-72 h, respectively (p=0.21). These
three studies have failed to demonstrate an effect for
dexamethasone in improving recurrence of migraine
headache, in contrast to the present study findings.

Collectively, all of studies suggest a moderate effect
or somewhat ineffectiveness of dexamethasone on
migraine headache relapse following discharge. None of
these studies evaluated the possible effect of
dexamethasone on acute migraine severity (Baden and
Hunter, 2006; Beveridge, 1998; Donaldson et al., 2008,
Dong et al., 2007; Fiesseler et al., 2011, Friedman et al.,
2007, Innes et al., 1999, Kelly et al., 2008, Rowe et al.,
2008; Silberstein, 2000).

A very similar clinical trial studied the effect of
dexamethasone versus dihydroergotamine in controlling
migraine headache showed that the severity of headaches
1n both of dexamethasone and dihydroergotamine groups
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were reduced 10 and 30 min after administration of drugs.
This study revealed that there was no difference for
severity of headache between dexamethasone and
dihydroergotamine 10 and 30 min after IV mjection of
drugs. However, some patients in dihydroergotamine
group got side effects, while no side effect was reported
by patients in dexamethasone group (Jivad and
Rafician-Kopaei, 2005). The results of this study
comparing dexamethasone versus dihydroergotamine
were consistent with the present study results which
assessed dexamethasone versus morphine in reducing
severity of migraine headache.

Inflammation is an essential underlying etiology in
promction and development of migraine headache and
potential  anti-inflammatory
pharmacologic agent. Hence, the results of both studies
were not proposed a relationship between anti-migraine
and anti-inflammatory  effects
Reviewmg the present study and results of Jivad and
Rafieian-Kopaei (2005) revealed and that dexamethasone
reduces migraine headache severity as early as 10 min and
h administration, while this  drug
anti-inflammatory effects and reducing prostoglandins

dexamethascne 18 a

of dexamethasone.

one after
production were not complete during this time period
(Sweetman, 2011). Therefore, how dexamethasone
ameliorate migraine headache remains to be clear by
further studies.

In another study on 205 patients with migraine
headache, dexamethsone effect was compared to placebo
(Friedman et al, 2007). Although, researchers found
significant benefit in persistent headache relief rates for
dexamethasone in their study, they advised that the
results should be interpreted cautiously because the
finding was a result of subgroup analysis. In addition,
these author suggest that data may not be generalizable.
Because all subjects 1n thus study received at least 20 mg
of metoclopramide and 25 mg of diphenhydramine, the
utility of adding dexamethasone to this protocol was
tested. Therefore, do not recommend the adminmistration of
10 mg of IV dexamethasone for the ED treatment of acute
migraine. Despite the discrepancy in final suggestions
between the present and Friedman et ol (2007) study,
results are shown dexamethasone effectiveness in reliving
muigraine headache.

The present study suffers from several limitations
warranting further discussion including lack of analysis
for mterval between began and coming to emergency
department, weight adjusted doses of dexamethasone,
follow-up for relapse. Furthermore, utilization of
standardized ED medication protocols was implemented.
It 1s thought that emrolling physicians with personal
treatment regimens would be another limitation of this

686

study. However, medication administration between the
two groups was similar and with the double-blind
randomized nature of the study, medication treatment
differences were likely balanced between groups.

In general, it appears that corticosteroids have a role
to play i the treatment of acute migraine and their exact
role remams to be determined by demonstrating possible
mechamsms. In order to resolve this important question
from the perspective of care providers as well as patients,
larger randomized clinical trials are required.

CONCLUSION

Although the pain reliving effect of dexamethasone
was not different from morphine m short-term,
dexamethasone relieves and reduces the severity of acute
migramne headache more than morphine in long-term.
However, a larger trial may be warranted to confirm the
present study results.
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