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Abstract

Introduction: Headache is a common reason for visiting emergency departments, and pain control is a major
therapeutic goal in patients with headaches.

Objective: The present study was conducted to examine the effectiveness of the concurrent intravenous
administration of dexamethasone and metoclopramide in pain control in patients presenting to emergency
departments with complaints of primary headache.

Methods: This quasi-experimental study examined patients with moderate to severe headache attacks
presenting to emergency departments. An 8-mg dose of dexamethasone and a 10-mg dose of metoclopramide
were intravenously administered to the patients. The degree of headache was measured and recorded using
the Numeric Rating Scale (NRS) upon admission and one hour and two hours after the injection.

Results: A total of 51 patients with a mean age of 38.3+10.5 years participated in the study. The patients’ mean
pain score was 8.4+1.3 upon admission and reduced to 6.2+2.3 one hour after the administration of the
medication and to 3.1x2.9 two hours after the administration, suggesting significant reductions on both
occasions (P<0.05). The therapeutic success was 39.2% one hour after the administration of the medication
and 84.3% two hours after the administration.

Conclusion: Based on these findings, the concurrent administration of dexamethasone and metoclopramide
appears to affect the control of headache intensity in patients with primary headaches presenting to
emergency departments.
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Headache is a common cause of presenting to
emergency departments and accounts for 2% of all
the visits to these units (1). Headache has different
types and has so far been divided into 150
categories. Tension headaches and migraine
headaches are the two most common categories of
headache, in respective order. Headaches with
serious pathologies constitute only 1% of acute
cases of headache presenting to emergency
departments (1-3). Most of the patients presenting
to emergency departments suffer from severe
headache and require rapid and effective
treatments for alleviating their symptoms in
addition to proper diagnostic measures (4).
Different agents are used to treat these types of
headache, including nonsteroidal anti-
inflammatory drugs (NSAIDs), opioids, caffeine,

anti-nausea medications and antipsychotics (5-7).
Corticosteroids are believed to play a key role in
reducing the intensity and frequency of headaches
through the suppression of the inflammatory
response. Dexamethasone is an anti-inflammatory
corticosteroid that is used to treat other
inflammatory disorders of the central nervous
system (CNS), such as acute bacterial meningitis
and vasogenic cerebral edema caused by CNS
tumor. Compared to other corticosteroids,
dexamethasone offers additional advantages such
as a high potency, a long duration of action and a
better penetration into the CNS (8). Dopamine
antagonists such as metoclopramide, alone or in
combination with other medications, and serotonin
agonists such as sumatriptan have been
increasingly used in recent years to treat
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headaches (9). The use of metoclopramide reduces
the severity of headache, although its effectiveness
is controversial (10). Despite the different
guidelines for the treatment of headache, there is
still a lot of disagreement on this subject, which
leaves room for extensive research on the subject
with no limitations (11-13). Pain control in patients
with headache presenting to emergency
departments is a controversial research topic that
needs to be further investigated despite the
numerous studies. The present study was
conducted to investigate the effectiveness of the
concurrent administration of dexamethasone and
metoclopramide in controlling the severity of
headache in patients with primary headache.

Study design

The present quasi-experimental study was
conducted in 2017 at the emergency department of
Shohada-e Tajrish Hospital in Tehran, Iran. The
study was carried out according to the ethical
principles stipulated in the Declaration of Helsinki.
All the eligible patients were informed about the
medication used and asked to sign written consent
forms. The research project was also approved by
the ethical committee of Shahid Beheshti
University of Medical Sciences and the code
IR.SBMU.MSP.REC.1394.190 assigned to it.

Study population

Eligible patients aged 18 and above who presented
to the emergency department with complaints of
headache were interviewed by the researcher and
included in the study if meeting the diagnostic
criteria for primary headaches defined in the
International Classification of Headache Disorders.
The patients’ medical history was taken and they
were excluded in case of having conditions such as
cardiac dysrhythmia, hypertension, cardiac
ischemia, peptic ulcer, inflammatory bowel
diseases, obsessive-compulsive disorders,
pregnancy, breastfeeding, coagulation disorders,
renal failure, liver failure and sleep disorders.
Convenience sampling was used to select the
subjects and the sample size was estimated as 51
with a confidence interval of 95%, a test power of
90%, a=0.05 and $=0.2.

Intervention

The patients were examined in terms of their pain
score and received intravenous (IV) headache
control medications if showing moderate to severe
pain. The patients’ pain was measured and
recorded using the Numeric Rating Scale (NRS). A
total of 8 mg of dexamethasone and 10 mg of
metoclopramide  were then intravenously

administered to the patients. The pain intensity
was measured one and two hours after the
administration of the medication. The medication
administration and the pain intensity assessment
within the first two hours after administration
were by no means an obstacle to the diagnostic
measures taken at the treating physician’s
discretion. Opioid medications were used as a
second-line therapy if pain control was not
achieved.

Definitions

The NRS is a simple tool for evaluating pain
intensity using a ruler scaled from 0 to 10. The
absence of pain is marked by a score of 0 and the
highest imaginable pain by 10. A score of 1-3
indicates slight pain, 4-6 moderate pain and 7-10
severe pain (14). Therapeutic success was defined
in the present research as a reduction of at least 3
points in the pain score compared to the score
obtained upon admission (15, 16).

Statistical analysis

The statistical analysis of the data was performed
using IBM®-SPSS®-Statistics-V22.0  software.
Measures including the mean, standard deviation,
median and middle quartile were used to describe
the continuous variables, while frequency and
percentage were used to describe the categorical
variables. Mann-Whitney’s U-test and the Wilcoxon
test were used to analyze the difference in the pain
score. P<0.05 was set as the level of statistical
significance.

Of the total of 51 patients with a mean age of
38.3£10.5 years treated with a combination of
dexamethasone and metoclopramide, 30 (58.8%)
were female. Table 1 presents the demographic
details of the studied patients. As shown, the
highest prevalence of primary headache is

The baseline characteristics of the studied
patients
Variable Number (%)
Gender
Male 21 (41.2)
Female 30 (58.8)
Age (year)
18-29 11 (21.6)
30-39 21 (41.2)
40-49 11 (21.6)
50-59 7 (13.7)
260 1(1.9)
Analgesic consumption before
admission
Yes 43 (84.3)
No 8(15.7)
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observed in the 30-39 age group.

Figure 1 presents the variations in the intensity of
pain in the patients over the two-hour follow-up.
The score of perceived pain intensity was 8.4+1.3
upon admission. The pain score reduced to 6.2+2.3
(P=0.041) one hour after the administration of the
medication and to 2.9+3.1 (P<0.001) two hours
thereafter.

Based on the definition provided, therapeutic
success was 39.2% in the first hour after
medication administration in the dexamethasone-
metoclopramide group and 84.3% in the second
hour. Eight (15.7%) of the patients showed a pain
relief less than 3 scores in the second hour of the
follow-up, although all the patients had an NRS
score <3 after the treatment, which indicates slight
pain.

No cases of treatment intolerance or side-effects
such as tachycardia, hypertension, itching, nausea
and vomiting, pain at the injection site and
irritability were reported in the patients during
their hospitalization, which shows the safety of the
concurrent IV administration of dexamethasone
and metoclopramide in the study population.

The present findings showed a significant
reduction in pain intensity in the first and second
hours after the IV injection of dexamethasone and
metoclopramide in patients with headache
presenting to the emergency department. This
combination therapy appears to have achieved
therapeutic success with a reduction of more than
3 points in the NRS score one hour after
administration and a reduction of more than 5
points two hours after administration.

The present findings support the results of other
studies on the use of one of the two medications in
question. The majority of studies on this subject
have examined the effectiveness of one of these two
medications alone or have compared their
effectiveness to that of other medications. There
are very few studies on the effectiveness of the

combination of these two medications; one
instance is the double-blind randomized clinical
trial conducted by Shahrami et al., which compared
the effect of administering magnesium sulfate with
the concurrent administration of dexamethasone
and metoclopramide on pain intensity in migraine
patients and found no significant differences in the
mean pain score reported 20 minutes after the
administration of dexamethasone and
metoclopramide and the pain score observed upon
admission; nevertheless, one and two hours after
the administration of dexamethasone and
metoclopramide, the migraine patients reported
significant pain reduction. Magnesium sulfate was
found to be a more effective medication than
combined dexamethasone and metoclopramide in
treating acute migraine pain (17). The present
study also confirms the effectiveness of
dexamethasone and metoclopramide combination
in pain control. Numerous studies have been
conducted to date on the effectiveness of
dexamethasone in controlling the intensity of pain
in patients with headache. A simple randomized
study by Friedman et al. on the effectiveness of
incorporating dexamethasone into the therapeutic
regimen of migraine patients showed that the IV
administration of dexamethasone and
metoclopramide is likely effective and causes few
side-effects in migraine patients in the emergency
department, especially in those with frequent and
prolonged migraine attacks (18). These results are
largely consistent with the present findings, and as
already noted, a good response to treatment with
no complications was an advantage of this
combination of therapy. In contrast, a randomized
controlled trial by Rowe et al. showed that
dexamethasone fails to reduce the recurrence of
headache after discharge from the emergency
department and also that recurrence is associated
significantly with an incomplete recovery from
pain when discharged from the hospital (19).
Systematic review studies and meta-analyses were
conducted in response to these discrepancies; for
instance, a meta-analysis by Colman et al. examined
the effect of IV dexamethasone on the treatment
and prevention of migraine headache recurrence
and showed that adding a single dose of IV
dexamethasone to the standard migraine
treatment is associated with a relative reduction of
26% in the recurrence of headache within 72 hours
(20). A meta-analysis conducted by Singh et al. also
showed that dexamethasone is an effective
medication for preventing the recurrence of
headaches that can be safely added to the standard
migraine treatment in emergency departments
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(21). Some studies have surveyed the effectiveness
of metoclopramide in pain control in patients with
headache. A randomized, double-blind, clinical trial
conducted by Faridaalaee et al. also found
acetaminophen to be more effective than IV
metoclopramide in alleviating primary headaches,
as the success rate of pain relief reported in the first
15 minutes of administration was 42% for
acetaminophen and 0% for metoclopramide (22).
In the present study, however, therapeutic success
was 39.2% one hour after administering
dexamethasone and metoclopramide and 84.3% in
the second hour of administration; nonetheless,
this study did not evaluate the patients’ pain scores
20 minutes after the treatment.

In contrast, some studies have questioned the
therapeutic success of metoclopramide and
proposed other available medications to be
superior; these studies have also discussed other
important aspects of treatment. For example, in
their randomized double-blind clinical trial,
Friedman et al. compared the effectiveness of the
IV injection of 20-mg metoclopramide up to four
times within two hours with the effectiveness of 6-
mg subcutaneous sumatriptan in the treatment of
primary headache in the emergency department
and found the pain score to be 7.2 in the
metoclopramide group and 6.3 in the sumatriptan
group two hours after the treatment, which
reduced to 6.1 and 5 after 24 hours. The rate of
pain-free patients was 59% in the metoclopramide
group and 35% in the sumatriptan group two hours
after the treatment. The authors concluded that the
effectiveness of metoclopramide is comparable to
that of sumatriptan in the treatment of migraine in
the emergency department and is even preferred
given some secondary endpoints (23).

In view of the discussed issues, metoclopramide
and dexamethasone can be considered readily
available and cost-effective medications. The
present findings thus suggest that the concurrent
administration of dexamethasone and
metoclopramide can be significantly effective and
cause no complications when used in combination
with each other. Since this study was conducted on
a small sample size, the accuracy of the results

should be confirmed through further studies with
larger sample sizes. Systematic review studies are
recommended to be conducted on the effectiveness
of different medications in controlling headache,
and the effectiveness of combination therapy with
dexamethasone and metoclopramide should also
be re-assessed.

Limitations

The present study was not randomized and had no
control groups, and this fact might have affected
the validity of the results. Moreover, the follow-up
of the patients in terms of pain relief took place
only during their hospitalization, and cases of early
and late recurrence were not examined.

The present findings suggest that the concurrent
administration of dexamethasone and
metoclopramide can be effective in pain control in
patients with primary headache presenting to the
emergency department.
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