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The efficacy and safety of metoclopramide

in relieving acute migraine attacks compared
with other anti-migraine drugs: a systematic
review and network meta-analysis

of randomized controlled trials
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Abstract

Background Many drugs are prescribed in relieving acute migraine attacks, we aim to compare metoclopramide
with other antimigraine drugs.

Methods We searched online databases like PubMed, Cochrane Library, Scopus, and Web of Science till June 2022
for RCTs that compared metoclopramide alone with placebo or active drugs. The main outcomes were the mean
change in headache score and complete headache relief. The secondary outcomes were the rescue medications
need, side effects, nausea and recurrence rate. We qualitatively reviewed the outcomes. Then, we performed the net-
work meta-analyses (NMAs) when it was possible. which were done by the Frequentist method using the Metalnsight
online software.

Results Sixteen studies were included with a total of 1934 patients: 826 received metoclopramide, 302 received pla-
cebo, and 806 received other active drugs. Metoclopramide was effective in reducing headache outcomes even for
24 h.The intravenous route was the most chosen route in the included studies and showed significant positive results
regarding headache outcomes; however, the best route whether intramuscular, intravenous, or suppository was not
compared in the previous studies. Also, both 10 and 20 mg doses of metoclopramide were effective in improving
headache outcomes; however, there was no direct comparison between both doses and the 10 mg dose was the
most frequently used dosage.

In NMA of headache change after 30 min or 1 h, metoclopramide effect came after granisetron, ketorolac, chlor-
promazine, and Dexketoprofen trometamol. Only granisetron’s effect was significantly higher than metoclopramide’s
effect which was only significantly higher than placebo and sumatriptan. In headache-free symptoms, only prochlorp-
erazine was non-significantly higher than metoclopramide which was higher than other medications and showed sig-
nificantly higher effects only with placebo. In rescue medication, metoclopramide’s effect was only non-significantly
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lower than prochlorperazine and chlorpromazine while its effect was higher than other drugs and showed higher
significant effects only than placebo and valproate. In the recurrence rate, studies showed no significant difference
between metoclopramide and other drugs. Metoclopramide significantly decreased nausea more than the placebo.
Regarding side effects, metoclopramide showed a lower incidence of mild side effects than pethidine and chlorprom-
azine and showed a higher incidence of mild side effects than placebo, dexamethasone, and ketorolac. The reported
extrapyramidal symptoms with metoclopramide were dystonia or akathisia.

Conclusion A dose of 10 mg IV Metoclopramide was effective in relieving migraine attacks with minimal side effects.
Compared to other active drugs, it only showed a lower significant effect compared with granisetron regarding
headache change while it showed significantly higher effects only with placebo in both rescue medication needs and
headache-free symptoms and valproate in only rescue medication need. Also, it significantly decreased headache
scores more than placebo and sumatriptan. However, more studies are needed to support our results.

Introduction

Migraine is a complex disorder of a neurovascular nature
characterized by a severe throbbing pulsatile pain strik-
ing one side of the brain or being localized in the cerebral
cortex or the brain stem frequently is accompanied by
nausea, vomiting, and extreme sensitivity to light, sound,
and smell with a high tendency of recurrence [1]. Moreo-
ver, migraine can be preceded by multiple sensory dis-
turbances such as flashes of light or blind spots, or other
disturbances such as tingling or numbness on one side of
the face, arm, or leg [2]. Migraine is the world’s 7th lead-
ing cause of disability [3]. Every year, over a million adult
patients attend US Emergency Departments to receive
medical care for acute migraine attacks [4, 5].

The high prevalence of migraine and the severity of
symptoms make the essence of management of the dis-
ease lie in finding a pain reliever with the least adverse
effects and the most preventive of relapses. Various drugs
have been used as metoclopramide a non-phenothiazine
dopamine antagonist [6, 7], non-steroidal anti-inflam-
matory drugs such as ketorolac [8], a phenothiazine
dopamine agonist such as prochlorperazine and chlor-
promazine [9, 10], antiepileptic medication as valproate
[11, 12], granisetron a potent selective antagonist of
5-HT3 receptor [13], corticosteroids such as dexametha-
sone [14] and serotonin agonists like sumatriptan [15].

Metoclopramide — a central dopamine receptor blocker
[7] with peripheral muscarinic agonistic action [6] and
anti-emetic effects [16] — is widely regarded as an effec-
tive choice for alleviating pain and nausea, therefore,
considered an effective single agent for the treatment of
migraine in ED [17]. Previous studies have mostly sup-
ported the use of this medication [18—20] others were
not compatible with this [15, 21, 22] indicating a conflict
about its efficacy. The objective of the study is to assess
metoclopramide; its efficacy, side effects, and recur-
rence compared to other described migraine drugs in the
literature.

Methods

This review follows the updated Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement [23].

Search strategy

We performed a broad search using four electronic
databases like Scopus, PubMed, Web of Science, and
Cochrane Library using the following search strat-
egy from the inception till June 2022: (((((((((((((Meto-
clopramide) OR Metoclopramide[MeSH Terms]) OR
Primperan) OR Reglan) OR Cerucal) OR Metoclopra-
mide Dihydrochloride) OR Metoclopramide Hydrochlo-
ride) OR Rimetin) OR Maxolon) OR Metaclopramide)
OR Metoclopramidum)) AND (((((((((((Migraine Dis-
orders) OR Migraine Disorders[MeSH Terms]) OR
Migraines) OR Migraine Headache) OR Acute Confu-
sional Migraine) OR Status Migrainosus) OR Hemicra-
nia Migraine) OR Migraine Variant) OR Headache) OR
Abdominal Migraine) OR Cervical Migraine Syndrome).

Eligibility criteria

We included all randomized clinical trials that inves-
tigated the effect of metoclopramide alone with-
out any combination with an active drug in relieving
acute migraine attacks whether it was compared with
a placebo or any other active anti-migraine drugs like
prochlorperazine, chlorpromazine, ketorolac, valproate,
sumatriptan, bupivacaine, granisetron, dexketoprofen
trometamol, dexamethasone, magnesium sulfate, pethi-
dine, sumatriptan, and ibuprofen. Also, any dose or route
of administration of metoclopramide was included. The
primary outcomes were headache change and com-
plete headache relief while the secondary outcomes
were the recurrence of attacks, use of rescue drugs,
nausea relief, and side effects. We excluded studies that
combined metoclopramide with any other active drug,
reviews, observational studies, case reports, case series,
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conference abstracts, and published articles in any lan-
guage rather than English.

Screening and study selection

The literature search results were exported to EndNote
X8.0.1 and then to Excel software to start screening. We
first independently screened the title and abstracts of
each record. Then, the full texts of the remained articles
were screened according to the eligibility criteria. Any
conflict about the final decision of inclusion of any article
was managed by discussion.

Data extraction

The authors extracted the required data in the form of
extraction Excel sheets. The extraction sheets included
the following: (1) the summary of the included studies
such as study design, inclusion and exclusion criteria,
study groups, used headache scale, migraine medication
use, the conclusion of the study, and time points of the
assessed outcomes; (2) the baseline characteristics of the
population of each study like age, gender, migraine head-
ache type, attacks per year, onset/duration of the attacks,
and migraine with aura incidence; (3) the outcomes of the
studies which were headache change defined by the dif-
ference between headache score after a certain point of
follow-up and the baseline score, headache relief defined
by the complete absence of headache symptom, using
of another rescue medication for relieving of the attack,
recurrence of migraine attacks, side effects, nausea score
change from certain follow-up point and the baseline,
and nausea or emesis relief; and (4) risk of bias domains.
All the authors extracted the data independently and
the disagreements were solved by discussion among the
members.

Quality assessment

We follow the Risk of Bias tool 1 presented in the
Cochrane Handbook for Systematic Reviews of Inter-
ventions in the assessment of quality [24]. We concluded
the following domains in the assessment: sequence gen-
eration (selection bias), allocation sequence concealment
(selection bias), blinding of participants and person-
nel (performance bias), blinding of outcome assessment
(detection bias), incomplete outcome data (attrition
bias), selective outcome reporting (reporting bias), and
other potential sources of bias. Then, we categorized the
judgments as low, high, or unclear.

Statistical analysis and qualitative reporting

At first, we qualitatively reviewed each outcome as there
were many different comparators and a limited number
of studies was published for each comparator. Also, the
outcomes were reported at different time points. All of
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these factors made performing direct meta-analyses dif-
ficult as it will include a small number of patients and
this may lead to wrong interpretation of the results which
made the priority to present a systematic review of the
efficacy and safety of metoclopramide compared with
other comparators in all time points as presented in the
included studies.

Then, to support this systematic review with a direct
meta-analysis when possible using the Review Manager
5.3 software.

Finally, we managed to perform network meta-analyses
(NMAs) for the major outcomes like headache change,
headache relief, and rescue medication need to compare
the effect of metoclopramide 10 mg to other drugs. We
chose specific time points of these outcomes that mostly
were presented in the included studies which were head-
ache change in periods ranged from 30 min to 1 h, com-
plete headache relief in periods ranged from 45 min to
2 h, and rescue medication need in periods ranged from
30 min to 1 h. The NMAs were performed using Frequen-
tist analysis by Metalnsight online software that used
R-shiny and netmeta [25]. For all NMAs, three presented
graphs were obtained: A) the network plot in which the
nodes represented the number of patients in each group
and the lines represented the number of direct compari-
sons between drugs, B) the forest plot showed the effect
estimate of each drug compared to the reference group
(metoclopramide), and C) the league table that arranged
the drugs according to their superiority.

The headache change was pooled using the Standard-
ized Mean Difference (SMD) with a 95% Confidence
Interval (CI) as the included studies used different scales
in outcome assessment like Visual Analogue Scale (VAS)
and Numeric Rating Scale (NOS). While the categorical
outcomes were analyzed using the Odds Ratios (ORs)
with 95%CI. The outcomes were considered to be sig-
nificant when the P values were <0.05. The heterogene-
ity was assessed by the I? test. Significant heterogeneity
was considered if the I*>50% or the P value became <0.1
[26]. The fixed effect model was used as a default for the
analysis of homogeneous outcomes. In the case of het-
erogeneity, the random effect model was used. Then, a
sensitivity analysis was performed to get the study that
mostly affected the heterogeneity and the results were
presented before and after the exclusion of this study.

Results

Literature search result

Our literature search resulted in 3352 non-duplicated
studies. We screened the titles & abstracts followed by
the full texts of the 75 studies to check their eligibility.
Finally, there were 16 randomized clinical trials included
in our meta-analysis [15, 18, 19, 22, 27-38]. PRISMA
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flow diagram presented the full details of search results
and study selection, Fig. 1.

General and baseline characteristics

We included sixteen randomized clinical trials [15, 18,
19, 22, 27-38]. From them, we reviewed the data of 1934
patients; 826 of them received metoclopramide, while the
rest of the patients received either a placebo (302) or dif-
ferent drugs (806) as a control group. Eight studies com-
pared the effect of metoclopramide against placebo [15,
18, 19, 22, 27, 34-36]. However, thirteen studies com-
pared metoclopramide with different drugs like prochlor-
perazine [15, 27], chlorpromazine [28, 33], ketorolac [28,
38], sumatriptan [29, 30], ibuprofen [36], magnesium sul-
fate [19], pethidine [34], valproate [38], granisetron [32],
dexamethasone [28], dexketoprofen trometamol [31],
and bupivacaine [37].

On the other hand, fourteen studies used the dose of
10 mg Intravenous (IV) of metoclopramide [15, 18, 19,
28, 29, 31, 32, 34-38], while two studies used 10 mg
Intramuscular (IM) metoclopramide [22, 27]. Also, one
study used the dose of 20 mg IV metoclopramide [30],
and another one used the same dose (20 mg) IM instead
of IV [22]. Finally, one study adjusted the dose to 0.1 mg/
kg IV of metoclopramide [33], (Tables 1 and 2).
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Results of risk of bias assessments

According to Risk of Bias tool 1, quality assessment of the
included studies revealed three articles with good quality
[34, 35, 37], nine with fair quality [18, 19, 22, 28, 31-33,
36, 38], and four with poor quality [15, 29, 30, 36]. The
details of each domain are presented in Fig. 2.

Headache change (Supplementary Table 1)

Sixteen studies investigated the efficacy of metoclopra-
mide on headache scores at different time points [15, 18,
19, 22, 27-38]. Ten studies used VAS in assessing head-
ache scores [15, 19, 27, 28, 30-34, 36], two used NRS [35,
38], one used an 11-point scale with zero represented no
pain and ten represented the highest pain [37], one used
Headache Intensity Scale [29], one used Numeric Relief
Scores [18], and one used Rating Scale of Headache [22]
(Supplementary Table 1).

Headache change in 15 min

Four studies measured headache scores after 15 min [19,
29, 31, 35]. The 10 mg of IV metoclopramide showed a
more significant decrease in headache score than 6 mg
Subcutaneous (SC) sumatriptan [29]. While it had a less
significant decrease in headache score than 2 mg mag-
nesium sulfate only in patients of migraine with aura
[19] and non-significant effects compared to 50 mg IV
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)
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i Cochrane Library (n = 388) > Duplicate records removed (n
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I
'S
Title and abstract screening
Records screened — ?}e:(gg%e)xcluded
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g ]
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Fig. 1 PRISMA flow diagram. From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an
updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71
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Table 2 Baseline characteristics of the included population
ID Study groups  Number of  Age (Years), Gender Type of Attacks per Onset / Migraine
participants mean (SD) (male), migraine year Duration of with aura
Frequency headache Mean (SD) attacks in h
mean (SD)
Friedmanetal.  Metoclopra- 48 38(11) 14 - - D: 99 (159) 27
2020 [37] mide 10 mg IV
Bupivacaine 51 39(11) 7 - - D: 100 (137) 26
0.5% (6 mL)
Yavuz et al. 2020  Metoclopra- 50 38.1(11.9) 12 - Median, IQR: 0:44(3.6) 13
[31] mide 10 mg IV 12(6)
Dexketoprofen 50 35.1(11.3) 15 - Median, IQR: 0:56(73) 15
trometamol 12.(5)
50 mg IV
Khazaei et al. Metoclopra- 32 Total; - - - - 7
2019 (28] mide 10 mg IV Migraine with
Dexamethasone 32 aura: 37.81 - - - - 3
gmg v G27)
) Migraine with-
Chlorpromazine 32 outaura: 3656 - - - 11
25 mg \Y (1(”)
Ketorolac30 mg 32 - - - - 6
\%
Dogan et al. Metoclopra- 74 33.67 (13.33) 24 - 1433 (12.59) 0:7(8.15) 23
2019 [35] mide 10 mg IV
Normal saline 74 33(13.33) 28 - 19 (17.04) 0:5.67 (4.44) 16
100 ml
Amirietal. 2017 Metoclopra- 73 Total; Total; - - - -
[32] mide 10 mg IV Mean: 33.5 Males=47
Granisetrone 75 - - - -
2mg v
Friedmanetal.  Metoclopra- 110 3467 (13.33) 18 - - D: 88 (106.67) 52
2014 [38] mide 10 mg IV
Ketorolac30mg 110 34.33(14.07) 17 - - D: 86 (102.22) 53
IV
Valproate 1 110 33(11.85) 19 - - D:72(71.17) 53
gm IV
Talabietal. 2013 Metoclopra- 62 349 (9) 39 - - - -
[30] mide 20 mg IV
Sumatriptan 62 268 (4) 38 - - - -
6 mg SC
Salazar-Zuniga  Metoclopra- 60 Range from Total; - - - -
et al. 2006 [29] mide 10 mg IV 18-65 Males: 9
Sumatriptan 60 - - - -
6 mg SC
Ciceketal. 2004 Metoclo- 50 Total; Total; - - - -
[34] pramide 10 mg 388(11.1) Males: 23
IV +Placebo IM
Placebo IV+Pla- 48 - - -
cebo IM
Pethidine 50 mg 49 - - -
IM+ Placebo IV
Ceteetal. 2005 Metoclo- 37 40 (13) 4 - - - 5
[19] pramide 10 mg
V4100 ml
normal saline
Normal saline 40 10011) 5 - - - 8
100 ml IV
MgSO4 36 40(12) 9 - - - 7
2mg+ 100 ml

normal saline
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Table 2 (continued)
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Number of
participants

ID Study groups Age (Years),

mean (SD)

Gender
(male),
Frequency

Onset/
Duration of
attacksinh
mean (SD)

Type of
migraine
headache

Attacks per
year
Mean (SD)

Migraine
with aura

Total;
32.1(2.1)

Jonesetal. 1996 Metoclopra- 29
[21] mide 10 mg IM

Normal saline 29
2ml M

Prochlorpera- 28
zine 10 mg IM

Coppola et al.
1995 [15]

Metoclopra- 24 - -
mide 10 mg IV

Normal saline 24 - _
2mlIv

Prochlorpera- 22 - -
zine 10 mg IV

Metoclopra- 44 31.6 9
mide 0.1 mg/ Range: 19-54

kg IV
Chlorpromazine 47
0.1 mg/kg IV Range: 17-55

Ellisetal. 1993  Metoclo- 10 At least 18 years -
[36] pramide 10 mg old
IV + Placebo oral

Cameron et al.
1995 [33]

32.6 (66.46) 9

Placebo oral 10 -
and IV

lbuprofen 10 -
600 mg
oral+ Placebo IV

Tek et al. 1990 Metoclopra- 24 Range: -
18] mide 10 mg IV 18-60 years old

Normal saline 26 -
2ml

Metoclo- 49
pramide 10 mg

IM 4+ Placebo
suppository

Placebo 51
IM+Placebo
suppository

Metoclo- 50
pramide 20 mg
SUpPOosi-

tory + Placebo

IM

Total;
43.25(14)
Range: 18-74

Tfelt-Hansen
etal. 1980 [22]

Total;
Males: 21

Total;
Males: 17

D:47.2 8
Range: 1 -456

D:389 7
Range:1.5 -576

7 had classic - - -
migraine

39 had com-

mon migraine

4 not differenti-

ated

Classical and
common
migraine

Median:
1.5 per month

Total; -
Attacks
<4h=18(12%)
Attacks

4-24h=95

(63%)

Attacks

>25h=37

(25%) -

IV Intravenous, IM Intramuscular, SC Subcutaneous, SD Standard Deviation, /QR Inter Quartile Range, h hour, D Duration, O Onset

dexketoprofen trometamol [31] and 100 ml IV normal
saline [35].

Headache change in 30 min

Six studies measured headache scores after 30 min
[15, 19, 29, 31, 35, 36]. The 10 mg of IV metoclopra-
mide showed more significant decreases in headache

scores than placebo [36], 600 mg oral ibuprofen [36],
and 10 mg IV prochlorperazine [15]. While it had a
less significant decrease in headache score than pla-
cebo in one study [15]. Also, it showed non-significant
differences in the other four studies compared to 2 mg
magnesium sulfate [19], placebo [19, 35], 6 mg SC
sumatriptan [29] and 50 mg IV dexketoprofen tromet-
amol [31].
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Headache change in 45 min

Three studies measured headache scores after 45 min
[29, 33, 34]. The 10 mg of IV metoclopramide showed
more significant decreases in headache scores than
placebo and 50 mg IM pethidine [34]. While it showed
non-significant differences when compared to chlor-
promazine [33] and sumatriptan [29].

Headache changein 1 h

Ten studies measured headache scores at 1 h [18, 22,
27-30, 32, 36-38]. The 10 mg IV metoclopramide
showed more significant decreases in headache scores
than the placebo [36], and 600 mg ibuprofen [36]. How-
ever, it showed less significant decreases in headache
scores than placebo [18], 2 mg IV granisetron [32] and
1 gm IV valproate [38]. Moreover, it showed non-sig-
nificant differences compared to 6 mg SC sumatriptan
[29], dexamethasone [28], chlorpromazine [28],
ketorolac [28, 38], and 6 ml bupivacaine 0.5% [37].

On the other hand, the 10 mg IM metoclopramide
showed a more significant decrease in headache score
than saline while it showed a less significant decrease
than 10 mg IM prochlorperazine [27]. While Tfelt-
Hansen 1980 et al. showed that its effect did not signifi-
cantly different from placebo or metoclopramide 20 mg
suppository [22].

Also, the 20 mg IV metoclopramide showed a more
significant decrease in headache score than 6 mg SC
sumatriptan [30].

Assessed headache change in durations of more than 1 h
Two studies measured headache scores after more than
1 h [28, 32]. The 10 mg of IV metoclopramide had less
significant decreases in headache scores at both 2 and
4 h than 2 mg IV granisetron [32]. Moreover, it had
shown non-significant differences at 24 h compared
with dexamethasone [28], chlorpromazine [28] and
ketorolac [28].

Direct meta-analyses results of assessed headache change
in durations between 15minto 1 h

We succeeded only to perform the direct meta-analyses
to compare metoclopramide to placebo and chlorproma-
zine. We found that the overall mean difference favored
metoclopramide over placebo in pooled two studies [34,
35] (SMD=-0.63, 95% CI [-0.88 to -0.37], and a P value
of <0.00001), pooled analysis was homogenous (P=0.24).
However, when compared with chlorpromazine in two
studies [28, 33], the overall mean difference did not favor
either of the two groups (SMD=0.25, 95% CI [-0.07
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to 0.56], and a P value of <0.13), pooled analysis was
homogenous (P=0.72), Supplementary Figs. 1 and 2.

Headache relief and success of treatment

Ten studies assessed headache relief among patients at
different time points [15, 18, 22, 27, 29, 33-35, 37, 38].
Three of them assessed it at intervals of more than 1 h
[35, 37, 38], four at one [18, 22, 27, 29], three at 45 min
[29, 33, 34], two at 30 min [15, 29], one at 15 min [29],
(Supplementary Table 2).

At 15 min, the 10 mg IV of metoclopramide had a sig-
nificantly higher incidence of headache relief than the
6 mg of SC sumatriptan [29].

At 30 min, the 10 mg of IV metoclopramide had a
lower significant effect than the 10 mg IV prochlorp-
erazine [15]. Also, it showed non-significant differences
compared with placebo [15] and 6 mg of SC sumatriptan
[29].

At 1 h, the 10 mg of IV metoclopramide had a higher
significant effect than the placebo [18]; however, it
showed a non-significant difference compared to the
placebo in another study [29]. On the other hand, 10 mg
IM metoclopramide had a lower significant incidence of
headache relief than 10 mg IM prochlorperazine [27].
However, when compared with a placebo, it showed a
higher significant incidence of headache relief in one
study [27] and a non-significant difference in another
study [22].

At 45 min, and intervals of more than 1 h, the 10 mg
IV metoclopramide showed non-significant differences
to sumatriptan in 45 min and placebo in 24 to 72 h of fol-
low-up [29, 35].

We succeeded only to perform the direct meta-analysis
to compare metoclopramide with placebo in durations
between 15 min to 1 h [18, 27]. The OR favored metoclo-
pramide over placebo which equalled 5.16, 95% CI [1.83
to 14.55], with a P value of 0.002. The pooled analysis was
homogenous (P=0.23), Supplementary Fig. 3.

Rescue medication need
Ten studies assessed the need for additional analge-
sics [15, 19, 27, 31, 33—38]. Six of them had assessed the
rescue of analgesics at 1 h [27, 33, 34, 36—38], while the
other four at 30 min [15, 19, 31, 35]. They used differ-
ent drugs as a rescue medication; four used drugs upon
the choice of the treating physician [15, 34, 36, 38], two
studies used parenteral narcotics like meperidine [19,
27], another two used 1 pg/kg of fentanyl [31, 35], and
one study used the other study drug or meperidine with
dimenhydrinate [33].

At 30 min, the 10 mg of IV metoclopramide had signifi-
cantly lower incidences of the need for additional anal-
gesics than normal saline or 2 mg of magnesium sulfate
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[19], while it had shown a non-significant difference
compared with saline in another study [35].

At 1 h, the 10 mg of IV metoclopramide had signifi-
cantly lower incidences of the need for additional anal-
gesics than the placebo or 50 mg IM pethidine [34].
However, the 10 mg of IM metoclopramide had signifi-
cantly higher incidences than the placebo or 10 mg IM
prochlorperazine [27]. Also, there were non-significant
differences between 0.1 mg/kg IV metoclopramide and
0.1 mg/kg IV chlorpromazine [33] besides 10 mg of IV
metoclopramide and 6 ml bupivacaine 0.5% [37], (Sup-
plementary Table 3).

We succeeded only to perform the direct meta-anal-
ysis to compare metoclopramide with placebo in dura-
tions between 30 min to 1 h which significantly favored
the metoclopramide, OR=0.28, 95%CI=0.19—0.43,
P<0.00001 [15, 19, 27, 34-36]. Also, we managed to
compare the metoclopramide to prochlorperazine and
the analysis significantly favored prochlorperazine with
OR=3.02, 95%CI=1.15 - 7.94, P=0.03 [15, 27]. Both
comparisons were homogeneous, P=0.1 and P=0.89
respectively, Supplementary Figs. 4 and 5.

Recurrence of attacks

Six studies assessed the recurrence of migraine attacks in
different intervals [15, 18, 19, 28, 33, 35]: two studies at
24 h [15, 19], three studies at 48 h [15, 18, 33], and one
at 24-72 h [35]. At 48 h, two studies showed no recur-
rence [15, 18]. However, at the other intervals, there were
non-significant differences between groups in each study,
(Supplementary Table 4).

Side effects

Extrapyramidal reactions in the form of dystonia or
akathisia were reported by two studies for 10 mg of IV
metoclopramide [15, 19], and 10 mg of IV prochlorpera-
zine [15]. Also, it was treated with diphenhydramine. In
addition, one study assessed akathisia by asking patients
to rate their anxiety and restlessness on a 0-10 scale [37].
However, the 6 ml of bupivacaine 0.5% had a more sig-
nificant protective effect than the 10 mg of IV metoclo-
pramide regarding anxiety and a non-significant effect
regarding restlessness [37].

Mild side effect as dizziness, drowsiness, gastrointes-
tinal symptoms, anxiety, dry mouth and blurred vision
were reported by eight studies [18, 27-29, 33-35, 38]. The
10 mg of IV Metoclopramide showed significantly lower
incidences of mild side effects than 50 mg of IM pethi-
dine [34] and 25 mg of IV chlorpromazine [28]. However,
it showed significantly higher incidences of mild side
effects than placebo [34], 8 mg of IV dexamethasone [28],
and 30 mg of IV Ketorolac [28]. However, it showed no
difference with normal saline in Dogan et al. [35]. On the
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other hand, the 0.1 mg/kg IV of metoclopramide showed
a non-significant difference when compared with 0.1 mg/
kg IV of chlorpromazine [33], (Supplementary Table 5).

Nausea/emesis change

Four studies reported nausea/emesis changes [15, 22, 32,
36]. Three of them used VAS for the assessment of nau-
sea/emesis scores [15, 32, 36], while the last one used the
Rating scale of nausea [22].

Three studies reported nausea/emesis change at 1 h
[22, 32, 36]. The 10 mg of IM metoclopramide or 20 mg
of suppository metoclopramide showed a significant
improvement in nausea/emesis in comparison to the
placebo [22]. The 10 mg of IV metoclopramide showed
a significant improvement in nausea/emesis scores when
compared with 600 mg oral ibuprofen [36]. However, it
showed a non-significant improvement when compared
with 2 mg IV granisetron [32].

At 30 min, two studies reported nausea/emesis changes
[15, 36]. Also, at more than 1 h, one study reported
nausea/ emesis changes [32]. However, the 10 mg of IV
metoclopramide showed non-significant differences at
each time point of follow-up, (Supplementary Table 6).

Nausea/emesis incidence

Three studies reported nausea/emesis incidences [27,
33, 34]. Only in one study, the 10 mg IM metoclopra-
mide showed a significantly lower incidence than 2 ml
IM normal saline and a higher incidence than 10 mg IM
prochlorperazine [27], (Supplementary Table 7).

The NMAs results

Headache change in durations between 15 minto 1 h

A network meta-analysis of the results was presented
in Fig. 3. The metoclopramide 10 mg came after grani-
setron, ketorolac, chlorpromazine, and dexketoprofen
trometamol. Only granisetron’s effect was significantly
higher than metoclopramide’s effect (SMD=-0.92,
95% CI=[-1.26, -0.58]); However, metoclopramide
showed only a higher significant effect than placebo and
sumatriptan, SMD=-0.64, 95% CI=(-0.89, -0.38) and
SMD=-1.04, 95% CI=[-1.41, -0.66], respectively. The
outcome was heterogeneous; therefore, a random effect
model was used (I2=86.8%, P=0.0005); however, the het-
erogeneity could not be solved by leaving a study out of
the analysis, Fig. 3.

Complete headache relief in durations between 15minto 1 h

Only prochlorperazine was non-significantly higher than
metoclopramide 10 mg which was higher than other
medications and showed significantly higher effects only
with placebo, OR=4.92, 95% CI=[1.34, 18.07], respec-
tively, Fig. 4.
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Network plot of all studies

Dexketoprofen_trometamol
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Granisetron
A) Dexamethasone B)
Comparison: other vs 'Metoclopramide’
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; Chlorpromazine —-—f -0.25 [-0.56; 0.07]
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Pothiin Pethidine - 0.14 [-0.23: 0.50]
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Sumatriptan = 1.04 [0.66: 1.41]
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-0.53 [-
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1.33;-0.30] | 0.89; 0.31] 0.36] trometamol
-0.92 [- -0.39 [- -0.25 [-0.56; -0.10 [-0.49; )
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Fig. 3 The network meta-analysis of headache changes in durations from 30 minto 1 h

The rescue medication need in durations between 30 min
tolh

Metoclopramide’s effect was only non-significantly lower
than prochlorperazine and chlorpromazine while its
effect was higher than other drugs and showed higher sig-
nificant effects only to placebo and valproate, OR=0.27,
95% CI=[0.15, 0.49] and OR=0.22, 95% CI=0.07, 0.63],
respectively. The outcome was heterogeneous (I = 86.8%,
P=0.0005) therefore the random effect model was used;
however, the heterogeneity could not be solved by leaving
a study out of the analysis, Fig. 5.

Discussion

Summary of the results

To our knowledge, this is the first study to perform a
comprehensive review and network meta-analyses on
the effect of metoclopramide in reducing acute migraine
attacks compared to other antimigraine drugs. We found
that its efficacy in decreasing headache scores was sig-
nificantly lower than only granisetron and significantly
higher than placebo and sumatriptan, and its ability to

completely relieve headache and decrease the need for
rescue medication was significantly higher than only
placebo and valproate in only the need for rescue medi-
cation. Also, the recurrence rates were similar between
all antimigraine drugs and metoclopramide signifi-
cantly decreased the incidence of nausea. Minimal side
effects were reported with metoclopramide and the only
reported extrapyramidal side effects were dystonia and
akathisia.

Regarding headache outcomes, many systematic
reviews and meta-analyses proved its ability in decreas-
ing headache scores [7, 39, 40]. This was in line with
our results; however, our review included only the ran-
domized controlled trials that investigated the metoclo-
pramide alone without any combinations, besides we
investigated different doses of metoclopramide at differ-
ent times of follow-up.

Most studies reported a dose of 10 mg of IV metoclo-
pramide and significant improvement was achieved by
this dose [15, 29, 34, 36]. On the other hand, other stud-
ies investigated the same dose and showed no significant
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Network plot of all studies
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Fig. 4 The network meta-analysis of headache-free symptoms in durations from 45 minto 2 h

results even with the placebo [19, 35]. While only Tal-
abi et al. investigated the dose of 20 mg of IV metoclo-
pramide and found that it significantly decreased the
headache score compared to sumatriptan after 1 h of
administration [30]. Salazar-Zufiiga et al. compared the
dose of 10 mg of metoclopramide with sumatriptan and
found significant results after only 15 min not after this
even when reaching 1 h [29]. These results of Talabi et al.
and Salazar-Zuaniga et al. could give us a clue of decreas-
ing headache symptoms by increasing the dose of meto-
clopramide and both doses are needed to be directly
compared in future research [29, 30]. Regarding the route
of administration, the IV route showed significant results
in improving headache change [15, 18, 34, 36]. IM route
showed significant improvement in Jones et al. compared
to placebo [27] while in Tfelt-Hansen et al., no significant
improvements were observed for both IM or supposi-
tory routes [22]. However, it was difficult to determine
the best route for the administration of metoclopramide
whether IM or IV based on a small number of studies and
both routes could have the same effect which is needed to
be investigated in future research.

Metoclopramide’s action was kept with increasing the
time from administration as observed by Amiri et al.
after 4 h and Khazaei et al. after 24 h [28, 32]. Moreover,
this decrease in headache score after 24 h was not sig-
nificantly different to dexamethasone, chlorpromazine,
and ketorolac [28]. This could prove the extended action
of metoclopramide and explain its superiority over most
antimigraine drugs — except for prochlorperazine and
chlorpromazine — in decreasing the need for rescue med-
ication as we found in the network meta-analysis.

Metoclopramide also exhibits its antimigraine action
by reducing nausea and vomiting actions that accom-
pany migraine attacks [41]. This supported our results of
its efficacy in reducing nausea and vomiting compared
to placebo, prochlorperazine, and ibuprofen [22, 27, 36].
Also, no any included found higher efficacy of other anti-
migraine drugs compared to metoclopramide, only Amiri
et al. found no significant difference between granisetron
and metoclopramide [32].

Regarding the adverse effects, some extrapyramidal
side effects were reported with metoclopramide like dys-
tonia and akathisia as found in only two of our included
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0.82] 1.78] 1.30] 4.96] 3.18]
0.16 [0.03; 0.28 [0.04; 0.40[0.11; 0.54 [0.06; 0.58 [0.10; 0.88 [0.16; bubivacaine
0.87] 1.87] 1.49] 5.06] 3.38] 4.79] P
0.15 [0.03; 0.26 [0.04; 0.37[0.12; 0.50 [0.06; 0.53[0.11; | 0.81[0.17; | 0.92[0.16; N
0.65] 1.52] 1.14] 4.18] 2.54] 3.82] 5.21]
0.11 [0.04; 0.19 [0.04; 0.27 [0.15; 0.36 [0.05; 0.39[0.12; 0.59[0.18; 0.67 [0.16; 0.73[0.24; Placebo
0.31] 0.83] 0.49] 2.42] 1.25] 1.99] 2.84] 2.21]
0.08 [0.01; 0.14 [0.01; 0.20[0.03; 0.27 [0.02; 0.29[0.03; 0.43 [0.04; 0.49 [0.04; 0.53 [0.06; [gig Ibuprofen
0.74] 1.60] 1.50] 4.02] 2.83] 4.29] 5.52] 5.19] 5 .48]1 P
0.09 [0.02; 0.15 [0.03; 0.22 [0.07; 0.30 [0.04; 0.32[0.07; | 0.48[0.17; | 0.54[0.10; | 0.59[0.12; [8.2411- 1AL |
0.40] 0.86] 0.63] 2.40] 1.54] 1.39] 2.97] 2.83] 2 '77]’ 11.05] P

Fig.5 The network meta-analysis of rescue medication in durations from 30 minto 1 h

studies which were treated by diphenhydramine [15,
19]. However, these symptoms were also reported with
prochlorperazine and bupivacaine [15, 37]. Moreo-
ver, tardive dyskinesia was also reported with metoclo-
pramide and could be permanent. Also, some mild side
effects were reported as dizziness, drowsiness, gastroin-
testinal symptoms, anxiety, dry mouth and blurred vision
[18, 27-29, 33-35, 38]. The majority of included studies
found that metoclopramide had less or the same rate of
side effects compared with placebo or other drugs while
it was associated with higher side effects compared to
ketorolac and dexamethasone only [28, 33-35]. These
findings could make us conclude that it had nearly the
same rate of complications compared with other drugs.
Also, other studies supported what we found [39, 42].

Explanation of the results and mechanism of action

Metoclopramide exhibits its action through antagonize
the dopaminergic receptor that has a role in migraine
pathophysiology also enables metoclopramide to
decrease nausea and vomiting action that accompany

the migraine attacks [41, 43]. The ability to decrease pain
can be also explained by its ability to decrease the cen-
tral action of the trigeminovascular system [44]. This is
performed through its ability to decrease the c-fos bio-
marker in the trigeminal nucleus caudalis [45]; however,
its role as a c-fos biomarker is debatable in the literature
[46, 47].

The implication of the results

Our study presents a comprehensive review of metoclo-
pramide use in migraine. Also, provide evidence about its
superiority over other antimigraine drugs which can ena-
ble physicians to use it in acute emergencies of migraine
by IV route mainly and with a dose of 10 mg. Twenty mg
can be used in severe attacks. Moreover, its efficacy was
significantly lower than granisetron in the network meta-
analysis of headache change and significantly lower than
prochlorperazine in the direct analysis of rescue medica-
tion. All of these findings make its use recommended and
safe in relieving acute attacks.
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Strengths and limitations of the study

The main strength of our study was including a large
number of studies with different routes and doses of
metoclopramide in an attempt to conclude the best route
and dose of metoclopramide. We also included studies
that investigated metoclopramide alone without combi-
nation and we performed network meta-analyses to give a
clue about the ranking of metoclopramide between other
antimigraine drugs. However, we had some limitations
like a limited number of studies to compare metoclopra-
mide to other drugs to perform direct meta-analysis as
the included studies were not sufficient to directly com-
pare metoclopramide with other drugs. Also, network
meta-analysis was limited as it included only studies that
investigated metoclopramide, not all other studies that
investigated other drugs which explained the inferiority
of sumatriptan in the analyses despite it being one of the
first-line treatments in relieving acute attacks. Moreover,
the network meta-analyses showed high degrees of het-
erogeneity which could be explained by the small num-
ber of included studies in the analysis and the different
subtypes of migraine whether episodic or chronic which
was not specified in the included studies except in Sala-
zar-Zuaniga et al. which reported that all patients had an
episodic migraine while other studies did not report this
information [29]. Therefore, we recommend further stud-
ies to specify the types of migraine and to perform a net-
work meta-analysis comparing all antimigraine drugs in
relieving acute migraine attacks.

Conclusion

A dose of 10 mg of metoclopramide was effective in
reducing acute migraine attacks, it only showed a lower
significant effect compared with granisetron regarding
headache change while it showed significantly higher
effects only with placebo in both rescue medication
needs and headache-free symptoms and valproate in only
rescue medication need. Also, it significantly decreased
headache scores more than placebo and sumatriptan. It
had less or the same rates of side effects and recurrence
of migraine attacks compared to other drugs. It was supe-
rior to other drugs to reduce nausea and vomiting except
for granisetron which had the same effect. All of these
findings may consider metoclopramide to be one of the
first-line treatments to decrease acute migraine attacks in
the emergency department.
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