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Background: Migraine refers to a group of recurrent, chronic, neurological, and vascular diseases. Long-
term recurrent migraine not only affects personal life and work, but also results in a huge economic burden
on the family and society. Timely and accurate diagnosis of migraine and early and standardized treatment
can effectively control migraine attacks. The treatment of migraine is to quickly stop the attack, relieve the
associated symptoms, prevent recurrence, and restore normal life function as soon as possible.

Methods: Literature retrieval was performed in the PubMed, Embase, and OVID-Medline English
databases, and the retrieval period was from the establishment of the database to April 2021. Keywords such
as migraine, chemical drugs, and therapeutic effect were used.

Results: A total of 13 studies involving 1,921 migraine patients were included. The results showed that
there was a significant difference in incidence of adverse events in patients after treatment with chemical
drugs and placebo [risk difference (RD) =0.11; 95% confidence interval (CI): 0.03 to 0.20; Z=2.70; P=0.007]
and the frequency of headaches [mean difference (MD) =-1.31; 95% CI: -1.89 to -0.73; Z=4.40; P<0.0001].
The incidence of adverse events after topiramate treatment [odds ratio (OR) =3.63; 95% CI: 1.65 to 7.97;
Z=3.21; P=0.001] and the frequency of headache [MD =-1.31; 95% CI: -1.87 to -0.75; Z=4.59; P<0.00001]
was significantly different from the placebo group; The frequency of headache after sodium valproate
treatment [MD =-0.92; 95% CI: -1.80 to -0.04; Z=2.05; P=0.04] was also significantly different from the
placebo group. However, there was no significant difference in the incidence of adverse events and the
frequency of headaches after flunarizine and placebo treatment.

Discussion: A total of 13 articles were included to evaluate the efficacy and tolerability of
chemotherapeutic treatments for migraine. This study found that sodium valproate and propranolol were
well tolerated for the prevention and treatment of migraine. The clinical manifestations were mainly
unilateral temporal pulsing headache, some patients were accompanied by visual aura, fatigue, emotional and

other triggers, and nearly half of the patients had a family history.
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Introduction

Migraine refers to a group of recurrent, chronic,
neurological, and vascular diseases. In China, the incidence
of migraine is as high as 9.3% (1). For the majority of
patients with migraine, onset usually occurs in childhood
and adolescence, and the peak occurs in middle-aged and
young adults, most of which are females (2). Chronic and
recurrent migraines not only affect personal life, but also
result in a huge economic burden on families and society
(3,4). Migraine attacks cause physical discomfort, which
can also lead to white matter lesions, cognitive decline,
and asymptomatic posterior circulation cerebral infarction
(5,6). In addition, epidemiology has shown that migraine
is associated with multiple diseases, such as anxiety and
depression (7,8), among which up to 18.8-42% of migraine
patients have depression (9). Therefore, the clinical
diagnosis and treatment of migraine warrants further study.
At present, the etiology of migraine is not clear. The
following factors may be related, which can be summarized
as internal and external causes (10). Internal causes include
genetic susceptibility, where the risk of migraine in relatives
of migraine patients is two to five times higher than that
in the general population. Mutations in genes such as
CACNAIA, SCN1A, and ATP1A2 can lead to familial,
hemiplegic migraine. In addition, the onset of migraine
is also concerned with endocrine and metabolic factors.
External causes include certain foods (cheese, preserved
meat, etc.) and drugs (birth control pills, vasodilators,
nitroglycerin, etc.) (11,12). Migraines typically involve
recurrent attacks, most of which are manifested as moderate
to severe frontotemporal pain, usually unilateral and
pulsing, lasting for several hours, often accompanied by
autonomic nerve dysfunction such as nausea, vomiting,
photophobia, and fear of sound. Some typical migraine
patients with aura may have visual, sensory, and motor
impairments before the attack (13), among which the most
common is visual aura, which is manifested as binocular
blurred vision, visual deformation, flash, bright spot line,
or dark spot. The aura does not last more than an hour.
At present, the pathogenesis of migraine mainly includes
increased neuronal excitability, cortical spreading depression
(CSD) trigger aura, abnormal function of trigeminal
nervous system activation and central pain-regulating
system leads to migraine attack, and progressive damage of
midbrain periaqueductal cortex (PAG) leading to chronic
migraine (14). In recent years, positron emission computed

tomography (PET), voxel-based morphometry (VBM),
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diffusion tensor imaging (D'TT), blood oxygenation level
dependent functional magnetic resonance imaging (BOLD-
fMRI), and magnetic resonance spectrum imaging (MRS)
have gradually been used in the study of migraine. New
findings on brain morphology, metabolism, and function
during and between migraines are described from various
perspectives (15). It is generally believed that migraine
attacks are associated with dilation of blood vessels in the
brain and meninges. Migraine patients suffer from local
vasospasm, reduced blood flow, and dilation of veins. It
has been pointed out that during migraine attacks, cortical
activation associated with pain processing mainly includes
anterior and posterior cingulate gyrus, anterior frontal lobe,
cerebellum, insula, and temporal lobe (16). The temporal
pole activation is more obvious during the migraine attack
than during the interictal phase during the heat pain
stimulation. Compared with normal controls, migraine
patients have more functional connections between the
temporal pole and multiple brain regions, suggesting that
hyperexcitability and abnormal functional connections of
the temporal pole may be involved in the specific clinical
manifestations of migraine (17). Chronic migraine is often
associated with acute overuse of anti-migraine drugs.
There have been studies of fluorodeoxyglucose (FDG)-
PET scans in patients with headache overdoses of anti-
inflammatory painkillers. Hypometabolism was found in
bilateral thalamus, orbitofrontal cortex, anterior cingulate
gyrus, insula/ventral striatum, and right inferior parietal
lobe, while hypermetabolism was found in cerebellum vermis.
Blood flow increased in cerebellum and volume of gray matter
decreased in orbitofrontal cortex during attack. However,
functional connectivity was enhanced in the anterior dorsal
cingulate gyrus, and glucose metabolism abnormalities in these
areas associated with pain processing basically returned to
normal 3 weeks after drug withdrawal, but metabolic activity
in the orbitofrontal cortex was further reduced (18).

For the onset phase, the acute phase is used primarily,
where the main expected effects are rapid and continuous
pain relief, improvement of concomitant symptoms, and
restoration of the patient’s normal life (19). Acute phase
treatment drugs are divided into specific and non-specific
types. The drugs commonly used during the onset include
non-steroidal anti-inflammatory drugs (NSAIDs), ergot
alkaloids, triptans, antiemetic, hypnotic, and adenosine
receptor antagonist. By inhibiting cyclooxygenase, NSAIDs
affect arachidonic acid metabolism and ultimately hinder
prostaglandin synthesis, thus playing anti-inflammatory,
analgesic, and antipyretic roles (20). Ergot drugs induce
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intracranial vasoconstriction, improve cerebral blood flow,
and relieve headache symptoms by activating serotonin 1A
receptors (21). Antiemetics are usually used in patients with
acute migraines with severe gastrointestinal symptoms.
Sleep aids may be considered in migraine patients
with associated disorders (22). For migraine patients,
prophylactic treatment aims to reduce attacks, relieve
pain, and increase the drug efficacy of acute treatment
(23,24). Prophylactic treatment drugs include calcium
channel blocker, beta-receptor-blocking agent (3-blocker),
anticonvulsant, calcitonin gene-related peptide (CGRP)
receptor blocker, and petasitenine. Calcium antagonist
can relieve headache by blocking calcium influx and
relieving vasospasm. Receptor blockers are suitable for
patients with angina pectoris, hypertension, and essential
tremor. Anticonvulsants may prevent migraine attacks by
stabilizing ion channels, blocking glutamate-mediated
neurotransmission, and reducing neuronal excitation (25).
CGRP is the strongest vasodilator. Petasitenine is
Class A evidence drug in the 2012 American Academy of
Neuroscience (AAN) Guidelines for Migraine Prevention (26).
Migraine patients are closely related to sleep, emotional
disorders, and mood disorders. The number of migraine
patients with depression is up to 50%, so antidepressants
can be considered for treatment of migraine patients
with depression (27). Topiramate and sodium valproate
are antiepileptic drugs supported by extensive research.
Although antiepileptic drugs have a good effect on the
prevention of migraine, attention should be paid to the
occurrence of adverse reactions, and regular blood routine,
liver function, amylase, and other tests, as well as follow-
up should be performed (28). Common adverse reactions
to topiramate include paresthesia, weight loss, and
lethargy. Long-term administration of sodium valproate
and divalproex can lead to weight gain, pancreatitis, liver
failure, and other adverse reactions (29). In the prevention
of migraine, beta-blockers are widely used and have a
clear effect, with an effective rate of up to 80%, among
which propranolol and metoprolol are the most well-
documented. In a previous randomized controlled trial
(RCT), several researchers concluded that both drugs
have a consistent and positive efficacy in preventing
migraine (30). When using beta-blockers, it should be
noted that patients with mood disorders have a greater
chance of becoming depressed and even suicidal due to
rare the side effects of depression (31). In modern society,
with the accelerated pace of life and the aggravation of
work pressures, migraine patients exhibit a significantly
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increased risk of anxiety and depression (32). Calcium
antagonists have few adverse reactions, mainly including
nausea, vomiting, dizziness, insomnia, etc. Antihypertensive
drugs are especially suitable for migraine patients with
angiotensin-converting enzyme inhibitor (ACEI) or
angiotensin II receptor blocker (ARB) indications (33).
After long-term treatment, candesartan tends to cause
dizziness, fatigue, muscle and skeletal symptoms, and other
adverse reactions. Lisinopril is prone to cough, dizziness,
and fainting (34).

The efficacy of chemotherapeutic drugs in the
treatment of migraine remains uncertain. Therefore, this
paper will study the treatment of migraine with various
chemotherapeutic drugs to provide an important theoretical
basis and support for the subsequent clinical treatment of
migraine. We present the following article in accordance with
the PRISMA reporting checklist (available at https://apm.
amegroups.com/article/view/10.21037/apm-21-3719/rc).

Methods
Literature search strategy

A comprehensive and systematic literature study was
conducted based on the Cochrane Handbook of Systematic
Reviews of Interventions, and meta-analyses were recorded
according to the PRISMA. We searched PubMed, Embase,
Ovid, PubMed, Medline, Springer, Web of Science,
scientific conferences, and established articles. All the
studies included patients treated for migraine. We used
keywords and medical titles in specific searches that included
the following: “chemodrugs”, “topiramate”, “propranolol”,
“metoprolol”, and “migraine”. The included articles were
related to the treatment of migraine. The incidence rate was
also included in the study as an indirect method to adjust the
scope, course, and region of the disease.

Literature inclusion and exclusion criteria

The inclusion criteria were as follows: (I) study type:
double-blind RCT, in which the class A recommended drugs
(topiramate, sodium valproate, propranolol, metoprolol,
flunarizine) in the Chinese Migraine Guidelines for the
prevention and treatment were used in the experimental
group alone, and a placebo was used in the control group
(the dosage forms of the two experimental groups were
oral drugs); (II) studies involving human subjects who met
the diagnostic criteria for migraine set by the International
Headache Society (IHS) or met the diagnostic criteria for
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migraine recognized internationally by researchers at the
time of the study, and were at least 12 years old; and (III) the
experimental data were not missing, the sample size was exact,
and the intergroup data of the study object was complete.

Articles were excluded from the meta-analysis if they
met any of the following exclusion criteria: (I) duplicate
publications (excluding the same clinical trial due to different
evaluation indicators of repeatedly published literature; first
published data were extracted and included in the study); (II)
literature that is inconsistent with the evaluation indexes of
this study or does not provide valid data; (IIT) low-quality
studies; and (IV) repeated or reprinted articles.

Literature screening

The two researchers first screened the titles and abstracts
independently according to the inclusion criteria, and then
extracted the data and evaluated the quality. When the
evaluation results were inconsistent, the two researchers
consulted with other researchers to resolve the discrepancy
according to the original data of the articles. When the
titles and abstracts met the inclusion criteria, the full text
was retrieved for data extraction. Note Express 2.0 (Beijing
Aegean Software Company, Beijing, China) was used for
literature management and duplicate literature was deleted.
The inclusion of studies was crosschecked according to
the inclusion and exclusion criteria mentioned above, and
relevant literature was retraced.

Data extraction

The two researchers independently extracted the relevant
information from all eligible studies using a predefined data
extraction table, including the author, year of publication,
sample size, age, country, gender, degree of disease, and
course of disease. Diagnostic criteria for ulcerative colitis
(UC) and colorectal cancer (CRC) were extracted. For
missing data, the researchers tried to contact the original
authors of the literature via e-mail. For data that was
unavailable, the Cochrane evaluation manual was used for
relevant transformation, such as calculation of the standard
deviation of continuous data.

Quality assessment

In order to improve the quality of the reviewed literature,
quality was assessed in accordance with the “risk of bias
assessment” recommended in version 5.3 of the Cochrane
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system review manual. The evaluation included the
following seven items: (I) which random method was
used; (II) whether allocate concealment was adopted; (I1I)
implementation of a blinding method between patients and
researchers; (IV) evaluation of the blinding method effect;
(V) review information such as the generation, allocation
hiding, and blinding of random sequences in the literature.
A score of 1-3 in the four dimensions of tracking/exit was
low quality, while a score of 4-7 was high quality.

Data analysis

The forest plot also clearly shows the results of individual
studies, combining those studies with corresponding
confidence intervals (ClIs). If there was no overlap between
the ClIs of the individual studies, this indicated statistical
inhomogeneity between the studies. Further subgroup
analysis was required to combine stochastic and fixed
models with acceptable inhomogeneity. Subgroups were
divided according to different designs, and then the impact
size of each subgroup could be ignored. The inhomogeneity
between studies could not be ignored when different
properties were investigated, and different properties could
not be dealt with in order to deal with the inhomogeneity. The
corresponding statistical model was selected for data analysis.

Sensitivity analysis

Sensitivity analysis of the research results was performed
by investigating whether individual studies affected the
overall results of the portfolio. Each included study was
removed sequentially. Combined with the results of the
remaining studies, the combined results of each study were
compared with the individual results to confirm whether
the results were the same. We believe that it will have an
impact on the comprehensive study under the following two
circumstances. Firstly, if a study is deleted, the presumption
of the size of the combined effect is 95% of the size of the
combined effect. When a study is deleted, the results yield
significantly different results. If one study affects the overall
results with little difference, this indicates the sensitivity of
the combined results and the results obtained are not stable.
On the contrary, the results showed that the sensitivity was
stable and the conclusions were correct.

Statistical analysis

STATAI11.0 software (StataCorp, USA), Cochrane
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Identification of studies via databases and registers
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Figure 1 Literature retrieval process.
Handbook 5.0.2 software, and Review Manager 5.3 software Results

(Cochrane collaboration network) were adopted to merge
the statistics of the included articles, evaluate risk of bias
of the included articles, and perform meta-analysis of the
combined statistics. Forest diagrams and funnel diagrams
were then drawn on the basis of the analysis results. For
meta-analysis, the articles were examined for heterogeneity
using the I’ test to observe whether the studies could be
combined, and the P value was undertaken as an index to
evaluate the heterogeneity. When I’<50% and P>0.05, there
was no statistical heterogeneity among the trials, and the
fixed effects model was selected for meta-analysis. However,
when I’>50% and P<0.05, statistical heterogeneity was
considered to exist among the trials, and the random effects
model was selected for meta-analysis. The combined effect
size of the two groups of evaluation index data was the odds
ratio (OR) value and its 95% CI, and the forest map was
drawn according to the integrated system evaluation results
to display the research conclusions. Results with high
heterogeneity were analyzed with the method of elimination
by article to explore the possible sources of heterogeneity,
and sensitivity analysis was performed on the results.
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Literature search results

A total of 1,694 relevant literatures were retrieved in this
study, of which 1,086 were retrieved from the PubMed
database, 305 from Embase, and 303 from Medline. After
reading the titles and abstracts, 1,251 articles that clearly did
not meet the inclusion criteria were excluded. After reading
the full texts, 80 studies were excluded, and 13 articles
(24-36) that met the inclusion criteria were finally included.
A total of 993 patients were enrolled on chemotherapeutic
therapy and 928 on placebo (Figure 1, Table I).

Bias-risk assessment of included articles

The Cochrane Handbook (version 5.0.2) systematic review
writing manual was used to evaluate the risk of bias in the
13 included articles. Review Manager 5.3 was employed to
output the risk of bias chart (Figures 2,3).

The Jadad scale was used to evaluate the quality of
each included study. We found that all 13 included articles
had a low risk of bias, which meets the requirements of
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Table 1 Basic characteristics of the included literature
First author Year Multiple/single Diagnostic criteria Age (year) Drug Cases .Ou.t come
center indicators

Lipton RB (35) 2011 Multiple centers ICHD-II 18-65 Topiramate 100 mg 176

Placebo 185 e
Silberstein SD (36) 2006 Multiple centers IHS 18-65 Topiramate 200 mg 138

Placebo 73 e
Brandes JL (37) 2006 Multiple centers IHS 12-65 Topiramate 50 mg 117

Placebo 114 v
Silberstein SD (38) 2004 Multiple centers IHS 12-65 Topiramate 50 mg 117

Placebo 115 e
Mei D (39) 2004 Single center IHS 20-60 Topiramate 100 mg 35

Placebo 37 v
Klapper J (40) 1997  Multiple centers IHS >16 Sodium valproate 1g 43

Placebo 44 e
Freitag FG (41) 2002 Multiple centers IHS >12 Sodium valproate 1 g 122

Placebo 115 v
Mendenopoulos G (42) 1985 Single center Ad Hoc Committee = 20-65 Flunarizine 10 mg 9

Placebo 11 v
Thomas M (43) 1991 Single center Ad Hoc Committee = 20-43 Flunarizine 10 mg 15

Placebo 15 v
Mikkelsen B (44) 1986 Single center Ad Hoc Committee  18-65 Flunarizine 10 mg 39

Placebo 39 v
Pradalier A (45) 1989  Multiple centers IHS 18-65 Propranolol 160 mg 40

Placebo 34 e
Stovner LJ (46) 2014 Single center ICHD-II 18-65 Propranolol 160 mg 61

Placebo 61 e

Propranolol 160 mg 81

Tfelt-Hansen P (47) 1984  Multiple centers Ad Hoc Committee  18-65 )

Placebo 83

(D : any adverse events; ) : frequency of headache. ICHD-II, the International Classification of Headache Disorders 2nd Edition; IHS, International
Headache Society Classification; Ad Hoc Committee, Ad Hoc Committee on Classification of Headache.

subsequent analysis (Tzble 2).

Mate-analysis of incidence of adverse events during
chemotherapeutic therapy

A total of 13 studies were included in the meta-analysis,
which first compared the differences in the incidence of
adverse events after treatment with different chemicals
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and placebo. The results of heterogeneity analysis showed
that I’=86%, P<0.00001, so the random-effect model was
used for meta-analysis. The comprehensive effect model
showed that risk difference (RD) =0.11, 95% CI: 0.03
to 0.20, Z=2.70, P=0.007. The results showed that there
was statistically significant difference in the probability of
adverse events between patients treated with chemical drugs
and placebo (P<0.05; Figure 4).
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Figure 2 The bias-risk assessment diagram of the included articles.
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Figure 3 The bias evaluation bar graph of the included articles.

An inverted funnel plot was drawn to detect the
publication bias of the included literatures. The results
showed that almost all literatures fell into the plot, and only
6 literatures deviated. However, the inverted funnel plot
had good symmetry overall, indicating that there was no
obvious publication bias in the included literature (Figure 5).

Meta-analysis of frequency of beadache after chemotherapy

A total of 10 studies were included in the meta-analysis,
which compared the differences in the frequency of
headache after treatment with different chemicals and
placebo. The results of heterogeneity analysis showed that

© Annals of Palliative Medicine. All rights reserved.

I’=92%, P<0.00001, so the random-effect model was used
for meta-analysis. The results of comprehensive effect
model showed that mean difference (MD) =-1.31, 95% CI:
-1.89 to -0.73, Z=4.40, P<0.0001. The results showed that
there was statistically significant difference in the frequency
of headache after chemotherapy and placebo treatment
(P<0.05; Figure 6).

An inverted funnel plot was drawn to detect the
publication bias of the included literatures. The results
showed that almost all literatures fell into the plot, and only
3 literatures deviated. However, the inverted funnel plot
had good symmetry overall, indicating that there was no
obvious publication bias in the included literature (Figure 7).
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Table 2 Basic characteristics of the included literature

105

Allocation Withdrawals and  Reason of dropouts
First author Randomization Binding ' I W . pou Jadad
concealment dropouts and withdrawals
Lipton RB (35) Yes No NMT MT No 7
Silberstein SD (36) Yes No NMT MT Yes 6
Brandes JL (37) Yes No NMT MT Yes 5
Silberstein SD (38) Yes No NMT MT Yes 6
Mei D (39) Yes No NMT MT No 5
Klapper J (40) Yes No NMT MT No 4
Freitag FG (41) Yes No NMT MT No 7
Mendenopoulos G (42) Yes No NMT MT Yes 4
Thomas M (43) Yes No NMT MT Yes 5
Mikkelsen B (44) Yes No NMT NMT No 3
Pradalier A (45) Yes No NMT MT Yes 7
Stovner LJ (46) Yes No MT NMT No 4
Tfelt-Hansen P (47) Yes No NMT MT Yes 7
MT, mentioned; NMT, not mentioned.
Experimental Control Risk Difference Risk Difference

Study or Subgroup Events Total Events Total Weight M-H. Random, 95% Cl M-H. Random, 95% CI

Brandes JL 2006 98 117 87 114  84% 0.07 [-0.03, 0.18] T

Freitag FG 2002 83 122 81 115  8.0% -0.02 [-0.14, 0.09] /T

Klapper J 1997 6 43 2 44 8.0% 0.09 [-0.03, 0.21] T

Lipton RB 2011 145 176 98 185 8.6% 0.29 [0.20, 0.39] -

Mei D 2004 8 35 9 37 6.2% -0.01[-0.21,0.18] ki

Mendenopoulos G 1985 0 9 0 11 6.7% 0.00 [-0.18, 0.18]

Mikkelsen B 1986 4 39 1 39 8.3% 0.08 [-0.03, 0.18] N

Pradalier A 1989 0 40 1 34 8.9% -0.03 [-0.10, 0.05] -

Silberstein SD 2004 53 117 14 117 82% 0.33[0.23, 0.44] -

Silberstein SD 2006 126 138 51 73 8.1% 0.21[0.10, 0.33] -

Stovner LJ 2014 26 61 27 61 6.7% -0.02 [-0.19, 0.16] T

Tfelt-Hansen P 1984 5 81 2 83 9.1% 0.04 [-0.02, 0.10] ™

Thomas M 1991 8 15 0 15 49% 0.53[0.27,0.79]

Total (95% Cl) 993 928 100.0% 0.11 [0.03, 0.20] <>

Total events 562 373

Heterogeneity: Tau? = 0.02; Chi? = 83.01, df = 12 (P < 0.00001); I2 = 86% » o5 5 o5 N

Test for overall effect: Z = 2.70 (P = 0.007)

Favours [experimental] Favours [control]

Figure 4 Forest plot of the incidence of adverse events after chemotherapy for migraine. CI, confidence interval.

Meta-analysis of evaluation of therapeutic effect of
different chemical drugs

Evaluation of therapeutic effect of topiramate

A total of 5 studies were included in the meta-analysis,
which compared the difference in the incidence of adverse
events after topiramate and placebo treatment. The results
of heterogeneity analysis showed that I’=85% and P<0.0001,

© Annals of Palliative Medicine. All rights reserved.

so the random-effect model was used for meta-analysis. The
results of the comprehensive effect model showed that OR
=3.63, 95% CI: 1.65 to 7.97, Z=3.21, P=0.001. The results
showed that there was statistically significant difference in
the incidence of adverse events between topiramate and
placebo (P<0.05). The result was shown in Figure 8.
Secondly, the difference of headache frequency between

Ann Palliat Med 2022;11(1):98-112 | https://dx.doi.org/10.21037/apm-21-3719



106

the two kinds of drugs was compared. The results of
heterogeneity analysis showed that I’=80% and P=0.0005,
so the random effect model was used for meta-analysis.
The results of comprehensive effect model showed that
MD =-1.31, 95% CI: -1.87 to -0.75, Z=4.59, P<0.00001.
The results showed that there was statistically significant
difference in the frequency of headache between topiramate
and placebo (P<0.05; Figure 9).

The inverted funnel plot was drawn to detect the
publication bias of the included literatures, and the results
showed that the inverted funnel plot had good symmetry,
and the included literatures were almost distributed on
both sides of the midline. This indicated that the included
literature had low publication bias (Figure 10).

Evaluation of therapeutic effect of sodium valproate
A total of 5 studies were included in the meta-analysis,
which compared the difference in the incidence of adverse
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Figure 5 Inverted funnel plot of adverse events after chemotherapy

for migraine. SE, standard error; RD, rate difference.
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events after valproate and placebo treatment. The results
of heterogeneity analysis showed that I’=75%, P=0.003,
so the random effect model was used for meta-analysis.
Comprehensive effect model test results showed that RD
=0.10, 95% CI: -0.02 to 0.23, Z=1.59, P=0.11. There was
no significant difference in the incidence of adverse events
between patients treated with sodium valproate and placebo
(P>0.05; Figure 11).

Secondly, the difference in the frequency of headache
after the two types of drug treatment was compared, and
a total of 2 literatures were included in the analysis. The
results of heterogeneity analysis showed that I’=69%,
P=0.07, so the random effect model was used for meta-
analysis. The results of comprehensive effect model showed
that MD =-0.92, 95% CI: ~1.80 to -0.04, Z=2.05, P=0.04.
The frequency of headache between patients treated with
sodium valproate and placebo was statistically significant
(P<0.05; Figure 12).

The inverted funnel plot was drawn to detect the
publication bias of the included literatures. The results
showed that the inverted funnel plot had good symmetry,
the included literatures were almost distributed on both
sides of the midline, and only a few literatures did not fall
into the plot. This indicated that the included literature had
low publication bias (Figure 13).

Evaluation of therapeutic effect of flunarizine

A total of 3 studies were included in the meta-analysis to
compare the difference in the incidence of adverse events
after flunarizine and placebo treatment. The results of
heterogeneity analysis showed that I’=44%, P=0.17, so the
fixed-effect model was used for meta-analysis. The results
of comprehensive effect model showed that OR =1.17, 95%

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight V. Random. 95% Cl IV, Random, 95% CI
Brandes JL 2006 29 22 117 45 29 114 10.0% -1.60[-2.27,-0.93] 1
Freitag FG 2002 58 194 122 6.3 283 115 10.1% -0.50 [-1.12, 0.12]
Klapper J 1997 47 1.2 43 6.1 23 44  96%  -1.40[-2.17,-0.63] 1
Lipton RB 2011 38 37 176 48 35 185 9.7%  -1.00[-1.74,-0.26] i
Mei D 2004 2.6 1.05 35 4.57 098 37 10.7%  -1.97 [-2.44, -1.50] b
Pradalier A 1989 3.15 0.77 40 641 17 34 10.1%  -3.26 [-3.88, -2.64] b
Silberstein SD 2004 33 29 117 46 3 117  9.6%  -1.30[-2.06,-0.54] 1
Silberstein SD 2006 27 11 138 34 13 73 11.0%  -0.70[-1.05,-0.35]
Stovner LJ 2014 41 07 61 44 06 61 11.2%  -0.30[-0.53,-0.07]
Tfelt-Hansen P 1984 3.69 3.44 81 484 385 83 81% -1.15[-2.27,-0.03] 1
Total (95% CI) 930 863 100.0%  -1.31[-1.89, -0.73] J
Heterogeneity: Tau? = 0.77; Chi? = 111.59, df = 9 (P < 0.00001); 12 = 92% ’_100 _5‘0 5 5’0 100‘

Test for overall effect: Z=4.40 (P < 0.0001)

Favours [experimental]

Figure 6 Forest plot of the frequency of headache after chemotherapy for migraine. CI, confidence interval.
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CI: 0.62 to 2.21, Z=0.47, P=0.64. There was no significant
difference in the incidence of adverse events between
flunarizine and placebo (P>0.05; Figure 14).

Secondly, the difference of headache frequency between
the two kinds of drugs was compared. The results of
heterogeneity analysis showed that ’=97%, P<0.00001, so
the random-effect model was used for meta-analysis. The
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Figure 7 Inverted funnel plot of headache frequency after
chemotherapy for migraine. SE, standard error; MD, mean
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results of comprehensive effect model showed that MD
=-1.57, 95% CI: =3.67 to 0.53, Z=1.46, P=0.14. There
was no significant difference in the frequency of headache
between flunarizine and placebo (P>0.05; Figure 15).

The inverted funnel plot was drawn to detect the
publication bias of the included literatures. The results
showed that the inverted funnel plot had good symmetry,
the included literatures were almost distributed on both
sides of the midline, and only a few literatures did not fall
into the plot. This indicated that the included literature had
low publication bias (Figure 16).

Discussion

Migraine is a clinically common neurovascular
disease, which is triggered by the dysfunction of
S-hydroxytryptamine (5-HT) neurons in the brain, and
some migraine patients may be converted to chronic
migraine. Although the pathogenesis of migraine remains
unclear, there are currently two theories: the conical
spreading depression (CSD) theory (48) and the trigeminal
vascular reflex theory (49), which can comprehensively
reflect the progression of migraine from acute to chronic

difference.
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% Cl
Brandes JL 2006 98 117 87 114 20.8% 1.60[0.83, 3.08] T
Lipton RB 2011 145 176 98 185 222% 4.15[2.56, 6.73] =
Mei D 2004 8 35 9 37 16.5% 0.92[0.31, 2.74] - "
Silberstein SD 2004 53 117 14 117 20.6% 6.09 [3.13, 11.86] -
Silberstein SD 2006 126 138 32 73 19.8% 13.45 [6.35, 28.52] -
Total (95% CI) 583 526 100.0% 3.63 [1.65, 7.97] s
Total events 430 240
Heterogeneity: Tau? = 0.67; Chi? = 26.07, df = 4 (P < 0.0001); 2 = 85% B o oI ] ; 1=0 ] 03

Test for overall effect: Z=3.21 (P = 0.001)

Favours [experimental] Favours [control]

Figure 8 Forest plot of adverse event rates after topiramate treatment for migraine. CI, confidence interval.

Experimental

Study or Subgroup Mean SD Total Mean SD Total Weight

Brandes JL 2006 29 22 117
Lipton RB 2011 38 37 176
Mei D 2004 26 105 35
Silberstein SD 2004 33 29 117
Silberstein SD 2006 27 11 138
Total (95% Cl) 583

Heterogeneity: Tau? = 0.31; Chi? = 19.88, df = 4 (P = 0.0005); I> = 80%

Test for overall effect: Z = 4.59 (P < 0.00001)

Control Mean Difference Mean Difference
1V, Random. 95% Cl 1V, Random. 95% Cl

45 29 114 19.0%  -1.60[-2.27,-0.93] "

48 35 185 17.8%  -1.00[-1.74,-0.26] "

4.57 0.98 37 220%  -1.97 [-2.44,-1.50] "

46 3 117 176%  -1.30[-2.06,-0.54] "
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Figure 9 Forest plot of headache frequency after topiramate treatment for migraine. CI, confidence interval.
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Figure 10 Inverted funnel plot of topiramate after treatment of migraine. SE, standard error; OR, odds ratio; MD, mean difference.

Experimental Control

Risk Difference

Risk Difference

_Study or Subgroup Events Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% Cl
Freitag FG 2002 83 122 81 1156 227% -0.02 [-0.14, 0.09] e
Klapper J 1997 6 43 2 44 22.5% 0.09 [-0.03, 0.21] T
Mendenopoulos G 1985 0 9 0 11 18.3% 0.00 [-0.18, 0.18] - r
Mikkelsen B 1986 4 39 1 39 23.5% 0.08 [-0.03, 0.18] ™
Thomas M 1991 8 15 0 15  13.0% 0.53[0.27, 0.79] - -
Total (95% CI) 228 224 100.0% 0.10 [-0.02, 0.23] >
Total events 101 84
Heterogeneity: Tau? = 0.01; Chi? = 15.81, df = 4 (P = 0.003); I2 = 75% p 0 5 5 ofs 1‘

Test for overall effect: Z = 1.59 (P = 0.11)

Favours [experimental] Favours [control]

Figure 11 Forest plot of adverse event rates after sodium valproate therapy for migraine. CI, confidence interval.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% ClI 1V, Random. 95% Cl
Freitag FG 2002 58 194 122 63 283 115 53.3% -0.50[-1.12, 0.12] —
Klapper J 1997 47 12 43 61 23 44 467%  -1.40[-2.17,-0.63] — &
Total (95% CI) 165 159 100.0% -0.92 [-1.80, —0.04] i
Heterogeneity: Tau? = 0.28; Chiz = 3.19, df = 1 (P = 0.07); I = 69% 2 1 : 1 2

Test for overall effect: Z=2.05 (P = 0.04)

Favours [experimental] Favours [control]

Figure 12 Forest plot of headache frequency after sodium valproate treatment of migraine. CI, confidence interval.

onset. Topiramate increases gamma-aminobutyric acid
activity and activates its receptor, resulting in increased
chloride influx and significantly increased inhibitory
neurotransmitter activity, thus preventing migraine
attacks (50). Sodium valproate can enhance the activity of
glutamate carboxylase (GAD), a key enzyme in the synthesis
of gamma-aminobutyric acid, thereby increasing the level
of gamma-aminobutyric acid, and ultimately producing a
neuroprotective effect through the regulation of inhibitory
neurotransmitter levels to prevent migraine (51).

According to the results of the meta-analysis included

© Annals of Palliative Medicine. All rights reserved.

in the literature, prophylactic treatment of migraine with
chemical agents was more difficult to tolerate than placebo.
However, of the three chemicals included in the analysis,
topiramate was the least well tolerated, with a higher
incidence of adverse events after treatment than in the
placebo group. The results also showed that topiramate
significantly reduced drug compliance when used to prevent
migraine. The incidence of adverse events after sodium
valproate treatment was similar to that of placebo, and
the frequency of headache was significantly reduced after
treatment. These results suggest that valproate can be used
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Figure 13 Inverted funnel plot of the effect of sodium valproate on migraine. SE, standard error; RD, rate difference; MD, mean difference.

Odds Ratio
M-H. Fixed. 95% CI

-

Experimental Control Odds Ratio
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1 34 9.1% 0.28 [0.01, 6.99]

Pradalier A 1989 0 40
Stovner LJ 2014 26 61 27 61 88.3% 0.94 [0.46, 1.91]
5 81 0 83 2.6% 12.01[0.65, 220.76]

Tfelt-Hansen P 1984

10 500
Favours [control]
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Total events 31 28
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Figure 14 Forest plot of adverse event rates after flunarizine treatment with migraine. CI, confidence interval.

Mean Difference Mean Difference

Experimental Control
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Pradalier A 1989 3.15 0.77 40 641 1.7 34 33.7% -3.26 [-3.88, -2.64] &
Stovner LJ 2014 41 07 61 44 06 61 34.6% -0.30[-0.53, -0.07] =
Tfelt-Hansen P 1984 3.69 3.44 81 4.84 3.85 83 31.7% -1.15[-2.27, -0.03] —
182 178 100.0% -1.57 [-3.67, 0.53] —~——

Total (95% Cl)
Heterogeneity: Tau? = 3.31; Chiz = 77.73, df = 2 (P < 0.00001); I2 = 97%

Test for overall effect: Z=1.46 (P = 0.14)
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Figure 15 Forest plot of headache frequency after flunarizine treatment for migraine. CI, confidence interval.

tolerability, which provides a basis for clinical treatment.

in most migraine patients with low incidence of adverse
events, but it is recommended that patients who can’t
tolerate the timely adjustment of medication. There were
no significant differences in the incidence of adverse events
and frequency of headache between flunarizine and placebo
group, which may be due to the small number of literatures
and small sample size included in the analysis, which may
have large deviations, leading to a slightly poor reliability of
the results. Therefore, the tolerance of flunarizine needs to
be further verified.
In summary, this study showed that for migraine
prevention, valproate and propranolol had better

© Annals of Palliative Medicine. All rights reserved.

However, more large sample clinical trials should be
conducted for the prevention and treatment of migraine.
In the future, we will conduct many clinical trials to further
verify the results of this study. Also, more systems network
meta-analyses should be performed to further evaluate the

drug tolerance of migraine prevention.

Conclusions

To investigate the tolerance of chemical drugs, this paper
carried out Mate analysis on the tolerance and therapeutic
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Figure 16 Inverted funnel plot of flunarizine after treatment of migraine. SE, standard error; OR, odds ratio; MD, mean difference.

effect of topiramate, sodium valproate, flunarizine, and
propranolol in the treatment of migraine. A total of 13
literatures were included in this paper, and it was found that
patients had good tolerance when sodium valproate and
propranolol were used to treat migraine.
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