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Abstract

Introduction: Migraine is a common neurological illness characterized by
recurrent moderate to severe headaches that significantly reduce quality of life.
Effective management requires a combination of pharmacological and non-
pharmacological treatments, each varying in efficacy. This study uses indirect
comparisons to evaluate and rank different treatments according to their efficacy
and safety.
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PubMed, Scopus, EMBASE, and ClinicalTrials.gov from its beginning to August
2024. Primary outcomes included headache days, visual analogue scale,
headache impact test, and migraine disability assessment. Analyses employed
a frequentist random-effects model with P-score
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Results: A total of 24 studies were included in the analysis, encompassing
8,541 participants, of whom 80.49% were female. Topiramate 100 mg
significantly reduced monthly headache days (MD: -5.49), while Lidocaine
2% improved HIT scores (MD: -4.50). BoNTA 25 U provided the greatest VAS
reduction (MD: -3.50), and BoNTA 200 U showed the highest efficacy for MIDAS
(MD: -13.56). P-scores ranked Lidocaine 2%, BoNTA 25 U, and BoNTA 200 U
highest for headache days, pain severity, and disability, respectively.

Conclusion: This network meta-analysis highlights Lidocaine 2% and
BoNTA formulations as effective migraine treatments, aiding clinicians and
policymakers in optimizing treatment strategies and resource allocation.

Keywords: Migraine disorder, Pharmacological interventions, Non-
pharmacological, Systematic Review, Frequentist Network Meta-Analysis.

Key Message: This network meta-analysis identifies Lidocaine 2% as
the most effective for reducing headache days and BoNTA formulations as
superior for alleviating pain severity and disability, offering valuable guidance for
optimizing chronic migraine management.

PROSPERO Registration Number: CRD42024480139

Introduction

Migraine is a persistent neurological illness that results in
recurring headaches with moderate to severe pain intensity [1-3].
As stated by the "Global Burden of Disease” study, migraine is the
sixth most frequent reason for disability and the second most frequent
condition linked to years lived with disability (YLD) [4]. Migraine
affects up to 25% of women and 9.4% of men globally. It has a profound
impact on individuals, families, and society with a significant rise in
healthcare costs than non-affected families. Migraines have an annual
around 11 billion dollars in direct costs and 11 billion dollars indirect
costs in the United States [5,6]. For migraines, Nonsteroidal Anti-
Inflammatory Drugs are the primary line of treatment, with triptans
coming in second. Ditans and Gepants in the third line [6]. Beta
blockers and Topiramate are employed in the first line of preventive
treatment, followed by Candesartan, Flunarizine, Amitriptyline,

Sodium valproate, and CGRP monoclonal antibodies in the second
and third lines, respectively [7]. Both an open-label and a double-
blind, placebo-controlled trial have revealed that lidocaine works
rapidly [8]. The surgical therapy of migraine headaches currently
consists of surgery decompression of four major peripheral trigger
sites, however other less common possible sites of compression exist,
operative intervention is possible in four well-known therapeutic
zones: frontal, temporal, occipital, and endonasal [9]° A recent
meta-analysis on surgical interventions reveals a significant overall
reduction in migraine intensity, migraine headache index, and
migraine elimination [10]. The number of patients who experience a
50% or more reduction in monthly migraine days when compared
to Placebo is increased by Gepants, Topiramate, and Monoclonal
antibodies acting on the Calcitonin Gene Related Peptide or its
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receptor and the number of patients who experience a 50% moderate
reduction in monthly migraine days while compared to control is
increased by beta-blockers, valproate, and amitriptyline [11]. These
medications have been tested for migraine in clinical trials, but a
direct comparison to surgery is not possible due to a paucity of head-
to-head trials. While many studies have shown that pharmacological
and non-pharmacological treatments for chronic migraines are more
effective than placebo, no research has been compared the safety
and efficacy of pharmacological and other non-pharmacological
treatment modalities. We conducted a systematic review and network
meta-analysis to make it simpler to compare pharmacological and
other non-pharmacological treatments for migraine management

Materials and Methods

The study commenced upon the review protocol had a prospective
PROSPERO registration (CRD42024480139) and followed the
Preferred Reporting Items for Systematic Review and Meta-analysis
(PRISMA) guidelines [12]

Search Strategy

The preliminary search was conducted on the PubMed, Scopus,
and Embase databases from their foundation to March 2025,
using the following key terms: "surgery," "pharmacological,” "non-
pharmacological," and "chronic migraine". There are no geographical
or linguistic limits. We manually searched Google Scholar and
reviewed reference lists of included studies for pertinent studies and
Clinicaltrials.gov to find potential studies. A detailed search strategy
given in ANNEXURE 1.

Study Eligibility

Trials were selected if they fulfilled all of the subsequent criteria
are: Population: International Headache Society or International
Classification of Headache Disorders was used to diagnose chronic
migraine in the study participants. Intervention: Both pharmaceutical
and non-pharmacological therapy were employed in the trial and
comprehensive descriptions of the protocols, frequency, duration, and
intensity of the interventions were provided. Comparator: Control
using a placebo; Outcomes: The efficacy and safety of the trial were
its main outcomes. Study design: A randomized parallel design with
a control group was employed in this investigation. The following
studies were excluded: narrative, scoping and systematic reviews,
cohort studies, letters, case control, comments, posters, pilot studies,
and conference presentations.

Data Extraction

Two investigators independently confirmed the data once it had
been extracted into standardized forms. Two review authors (MV
& SKB) extracted information from included studies independently
and cross-checked it to eliminate errors. The following information
was retrieved from the studies included using an information
extraction spreadsheet produced in Microsoft Excel: publication year,
research setting, participant demographics, baseline characteristics,
intervention details, reported outcomes and the country where the
study was conducted, treatment duration and dose, total sample
size. Disagreements or discrepancies between both of the reviewers
were resolved through discussions with the third author.

Quality Assessment

To evaluate the quality of the selected studies, the updated
Cochrane risk-of-bias tool for randomized trials (RoB 2) was used
[13]. Each item was labelled as having a low, moderate, or high risk of
bias. Bias was classified into three levels: low, unclear, and high based
on factors such as blinding, allocation concealment and random
sequence generation to outcome results, inadequate outcome data,
select reporting.

Statistical Analysis

We performed Frequentist Network Meta-Analysis on NM Astudio
2.0. Descriptive statistics characterize the study characteristics.
Heterogeneity is assessed using the t° statistic. Random-effects model
is often used to account for variability between studies. Network
diagrams visually represent the network of interventions and their
direct and indirect comparisons aiding in understanding the scope
of the evidence, inconsistencies between direct and indirect evidence
are checked by node-splitting analysis. A league table summarizes
relative effect sizes for all possible comparisons, P Score heat map
to determine the relative ranking probabilities among all treatment
effects on outcomes.

Results
Study Selection

The preliminary search identified 2317 studies Out of them, 24
studies were included in our analysis following an initial screening
of abstracts and titles and a full-text analysis while the remainder
(n = 2293) were excluded since they didn't fit the requirements for
inclusion. Figure 1 displays a PRISMA flowchart that shows the
numbers at each level and the subsequent study selection.

Characteristics of the Included Studies

The included studies listed in Table 1[14-37] assessed three non-
pharmacological therapies: TMS, Acupuncture, and Surgery, as well
as four pharmaceutical interventions with varying dose categories,
these included BoNTA at dosages of 25 U, 100 U, 155 U, and 195 U,

—

5 Records identified from
" PubMed (n= 1136) Records removed before screening:
Embase (n = 610) Duplicate records removed
Seopus (n=571) (n=617)
Total = 2317
L
— l
Records screened Records excluded
(n=1700) (n=1297)

l

Reports sought for retrieval
(n =406)

Reponts not retrieved
(n=09)

Screening

|

Reports assessed for eligibility Reports excluded: (n =376)

(8= 1400) Reason Population not of interest (n =62)
Reason Intervention not of interest (n =34)
Reason Outcomes not of interest (n = 243)
Onher languages not translatable (n =03)
Study design (n =25)
Full text not available (n =09)

§ Studies included in review
(n=24)

Figure 1: PRISMS Flow chart.
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Table 1: Study characters.

S.No | Author Year Country n m f Mean age Treat1 Treat2 Outcomes

1 Chowdary et al 2023 India 44 4 40 29.95+4.96 Lidocaine 2% Placebo | HF, VAS, MIDAS, HIT

2 Dodick et al 2019 North America 1384 189 1195 41.3 BoNTA 155 U Placebo | HF

3 Pijpers et al 2019 Netherlands 179 53 126 45.2+5.05 BoNTA 155 U Placebo | HF, HIT

4 Aurora et al 2011 | Sermany, 1384 189 1195  41.3t558 | BONTA 155U Placebo | HIT, HF

Canada, UK

5 Aurora et al 2014 North America 1005 131 874 41.85+5.58 BoNTA 195 U Placebo | HIT, HF

6 Dienner et al 2010 North America 705 108 597 40.95 BoNTA 155 U Placebo | HF

7 Dodick et al 2010 Ezmz‘me”ca’ 1384 189 195 413 BoNTA 155 U Placebo | HF

8 Silbersteinetal | 2009 | USA 306 NR NR 38.2412.1 I?:'ramate 100 placebo | HF, MIDAS

9 Mei et al 2006 Italy 35 1 24 45874875 ;";'ramate 100 placebo | HF

10 Inam et al 2015 Turkey 72 7 65 37.15+4.65 Bupivacaine 0.5% | Placebo | VAS, HF

1 Palamer et al 2015 Afghanistan 23 2 21 39.04+5.91 Bupivacaine 0.5% | Placebo | VAS

12 Gul et al 2017 Turkey 44 5 39 38.35 Bupivacaine 0.5% | Placebo | VAS

13 Terzi et al 2020 Turkey 20 NA 20 33.8+£3.16 Pilocarpine 2% Placebo | VAS

14 Bono et al 2023 Italy 139 20 119 35+10.2 BoNTA 200 U Placebo | MIDAS, VAS

15 Hou et al 2015 China 121 25 96 41+4.64 BoNTA 25 U Placebo | VAS

16 Blanda et al 2001 us 95 46 49 NR Lidocaine 2% Placebo | VAS

17 Holanda et al 2014 Brazil 67 29 38 45.3+7.31 BoNTA 100 U Placebo | VAS

18 Kumar et al 2020 India 31 " 20 3318 T™MS Placebo | VAS,

19 Wang et al 2011 China 140 21 119 39.55 £12.05 | Acupuncture Placebo | VAS

20 Feng et al 2023 China 76 37 39 43.27+4.72  Acupuncture Placebo | VAS

21 Granato et al 2018 Italy 14 NR NR 45.75+9.11 T™MS Placebo | MIDAS

22 Guyon et al 2005 us 125 NR NR 43.15+0.98 | Surgery Placebo | MIDAS

23 Lipton et al 2011 | USA 330 34 296 40.25+10.90 ;";'ramate 100 placebo | HIT

24 | Dienneretal 2007 Switzerland 818 10 708 39.8+10-9 ;"piramate 190 placebo | MIDAS
Abbreviations 9
N: Sample size; F: Female; M: Male; USA: United States of America; NR: Not Reported, BONTA: Botulinum Toxin; VAS: Visual Analogue Scale; MF: Migraine Frequency; HF: Headache Frequency; MIDAS: Migraine Disability
Assessment Score; HIT: Headache Impact Test; TMS: Transcranial Magnetic Stimulation; U: Units; Mg: Milligrams; Treat1: Treatment1; Treat2: Treatment2.
as well as Lidocaine 2%, Topiramate 100 mg, and Bupivacaine 2%. e — 708 e
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were published in multiple countries between 2005 and 2023, despite Figure 2: Overall risk of bias.

most of them coming from the United States, which provided four
studies. Italy, North America, China, Iran, and Turkey have all given
three studies, followed by India with two, Afghanistan, Brazil, the
Netherlands, Switzerland, North America + Europe, Germany +
United Kingdom + Canada, and Afghanistan each with one.

Risk of Bias

Figures 2 and 3 illustrate the thorough risk-of-bias results and
risk of each study. In overall, 12.5% of studies had a minimal risk
of bias, 70.8% showed some concerns, and 16.7% had a high risk
[14,19,26]. have an overall low risk of bias, but [31-34] have an
overall high risk of bias [31,34] report that incomplete outcome
data or selective reporting was not apparent [14,19,26,31] have
clearly explained the randomization technique and concealment;
nonetheless, the fact that all studies do not fully describe concealment
raises concerns about the overall risk of bias.

Efficacy Outcomes

Mean Monthly Headache Days Reduction: In this NMA 3 RCTs
included with Two treatments are Topiramate 100 mg, Bupivacaine
2%, In network plot three treatment trails estimated the treatment
effect drawn from direct comparisons (Figure 4.1), 4 comparisons
with indirect evidence and incontinences checked through node
splitting analysis (Figure 4.2). When compared to control/placebo, the
network meta-analysis results found that three drugs had a high effect
on the reduction of MMHD in the follow up period from 1 month to
3 months, such as Topiramate 100 mg (MD: -5.39, 95% CI -18.9, 7.41),
Bupivacaine 2% (MD: -0.80, 95% CI -19.02, 17.42) (Figure 4.2.1).
Relative effectiveness illustrated by the league table (Figure 4.2.2).
P-score showed top highest-ranked treatment was Topiramate 100
mg (0.73) and the lowest-ranked Bupivacaine 2% was (0.44) (Figure
4.2.3), Furthermore, the Tau-Squared test showed heterogeneity for
this comparison (%, 84.39)
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Ungue®  Stuoy Experimental Comparator Outcome
1 Chowdary et 3l 202 Lidocaine 2% Placebo NA
2 Dodcker 212019 BONTALSSU Placobo NA
3 Pgpers 1312019 BONTALISS U Placcho NA
4 Aurora ¢t3l 2011 BONTALSSU Plccho NA
5 Aurors et 2014 BONTALSS U Pacens N
& Deneret 312010 BONTALSS U Placebo A
7 Dodcher 212010 BONTALSS U PLcodo NA
= Sidersen ot 31200 Topramate 100 mg Placcns na
L] Meiet 312006 Topramate 100 mg Plazebo A
10 inan ot 312015 Bupiacine 3% Plcebo NA
11 Palamer o131 2015 Bupwacuine 05% Placebo A
12 Gul ctal 2017 Bupivacuine 0.5% Placebo L)
13 Tegier 212020 Pilocarpne 7% Placcbo WA
14 Bono et 312073 BoNTAZOOU Plccho WA
15 Hou ot al 2015 BoNTA25U Placcho WA
16 Bandaect 3l 2001 ULdoaane 2% Placebo A
17 Halland et 31 2014 BONTA 10OV Plccbo NA
18 Kumaret 3l 2020 TMS Placcho A
19 Wang etal 2011 Acmpunaure Pacebo NA
10 Fenget al 2023 Acmpuncure Placebo NA
21 Gransto ¢t 312018 TMS Placcho NA
22 Guyron et 3l 2004  Surgesy Placcho A
23 Ugean etal 2011 Tapramate 100 mg Plcebs NA
24 Deneret 3 2007 Topramate 100 mg Placcho NA

Figure 3: Risk of bias for individual studies.
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Bupivacaine 0.5%

Topiramate 100 mg Placebo

Figure 4.1: Network plot for Mean monthly headache days at post
treatment.

Node-splitting model Export| |Save all

Select edge(s) to display specific comparison(s)

Bupivacaine 0.5% vs Placebo 0.4493
Bupivacaine 0.5% vs Topiramate 1... 98.5605
Topiramate 100 mg vs Placebo 0.0046

Figure 4.2: Node splitting analysis for Mean monthly headache days at
post treatment.
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539
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459
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Figure 4.2.2: League table for Mean monthly headache days at post
treatment.

5.39
(-7.41,18.19)

Mean Monthly Headache Days Reduction from Baseline to
Post treatment: In this NMA 7 RCTS included with Three treatments
BoNTA 155 U, BoNTA 195 U, Lidocaine 2%, and participants. Three
treatment trails estimated the treatment effect drawn from direct
comparisons (Figure 5.1), three comparisons with indirect evidence
and incontinences checked through node splitting analysis (Figure
5.2). When compared to common comparator placebo/control the
network meta-analysis results showed that two treatments have a
significant effect on the reduction of MMHD in the follow up period
from 1 month to 6 months, such as Lidocaine 2% (MD: 4.20, 95% CI:
1.55, 6.85), BONTA 195 U (MD: 2.30, 95% CI: 1.95, 2.65), BONTA 155
U (MD: 1.20, 95% CI: -0.83, 3.28) (Figure 5.2.1). Relative effectiveness

Reference treatment: Placebo

Treatment MD 95% CI

Topiramate 100 mg -5.39 (-18.19,7.41)

-0.80 (-19.02,17.42)

Bupivacaine 0.5%
RE model:7°=84.39

T T T
-20 -10 0 10
MD

Favours treatment

Figure 4.2.1: All treatments Vs Placebo for Mean monthly headache days
at post treatment.

Favours Placebo

0.7

0.6

Outcome 1

0.5

0.4

Topiramate 100 mg Bupivacaine 0.5% Placebo

Figure 4.2.3: P scores for Mean monthly headache days at post treatment.
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BoNTA 155 U

BoMNTA 195 U
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Figure 5.1: Network plot of Monthly Mean change headache days from
baseline to post treatment.
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Figure 5.2: Node splitting analysis of Monthly Mean change headache days
from baseline to post treatment.

Reference treatment: Placebo

BONTA 155 U

reatment MD 9
BoNTA 155U | B 1.20 (-0.88,3.28)
BoNTA 195U —— 2.30 (1.95,2.65)
Lidocaine 2 % 4.20 (1.55,6.85)

10del:T’=NA

[ 2 4 6
MD

Favours Placebo Favours treatment
Figure 5.2.1: All treatments Vs Placebo for Monthly Mean change
headache days from baseline to post treatment.

Export Upload CINeMA report 1 for outcome 1 Upload CINeMA report 2 for outcome 2
Risk of Bias CINeMA rating
Risk of bias: Low High

-1.10
(321,1.01) BoliTATeey

-3.00 -1.90 = =
(637,037 (457.0.77) oce ¢ %
420

Placebo

Figure 5.2.2: League table for Monthly Mean change headache days from
baseline to post treatment.

Outcome 1

004

Lidocaine 2 % BoONTA 195 U BoNTA 155 U Placebo

Figure 5.2.3: P score heat map for Monthly Mean change headache days
from baseline to post treatment.

illustrated by league table (Figure 5.2.2). The p-score showed highest-
ranked treatment was Lidocaine 2% (0.96) and the bottom lowest-
ranked treatment was Placebo (0.04). (Figure 5.2.3), Furthermore, the
Tau-Squared test showed that not applicable due to few studies.

Visual Analogue Scale Score Reduction: In this NMA 12 RCTS
included with 9 treatments TMS, Acupuncture, BONTA 100 U,
BoNTA 200 U, BoNTA 25 U, Bupivacaine 2%, Placebo, Lidocaine
2%, Pilocarpine 0.2%. Nine comparisons estimated the treatment
effect derived from direct evidence (Figure 6.1), 50 comparisons with
indirect evidence and incontinences checked through node splitting
analysis (Figure 6.2). Compared to common comparator (control/
placebo), the network meta-analysis results found that three drug
have a significant effect on the decrease of mean Visual Analogue
Scale Score in the follow up period from 1 month to 6 months, such as
BoNTA 25 U (MD: 3.50, 95% CI: 1.91, 5.09), BONTA 25 U (MD: 2.40,
95% CI: 0.65, 4.15), TMS (MD: 2.18, 95% CI: -1.79, 6.15), BONTA 100
U (MD: 1.84, 95% CI: 0.02, 3.66), Bupivacaine 2% ( MD: 1.24, 95% CI:
0.23, 2.25), (Figure 6.2.1). Relative effectiveness illustrated by league
table (Figure 6.2.2). P-score showed that high-ranked treatment was
BoNTA 25 U (0.94) and the low ranked treatment was Lidocaine 2%
(0.26) (Figure 6.2.3), and the Tau-Squared test showed heterogeneity
for this comparison (17, 0.75)

Migraine Disability Assessment Score (MIDAS) Reduction:
In this outcome 5 studies included with 5 interventional treatments
BoNTA 200 U, Topiramate 100 mg, Lidocaine 2%, Surgery. Network
plothave five treatment trails estimated the treatment effect from direct
comparisons (Figure 7.1), 10 comparisons with indirect evidence and
incontinences done by node splitting analysis (Figure 7.2). Compared
to the control/placebo, the NMA results effect on the reduction of
mean MIDAS in the follow up period from 1 month to 12 months,
such as BONTA 200 U (MD: 13.56, 95% CI: -11.68, 38.80), Lidocaine
2% (MD: -9.0, 95% CI: -32.46, 14.46), Surgery (MD: 1.59, 95% CI:
-21.67, 24.85) (Figure 7.2.1). The relative effectiveness was depicted
using the league table (Figure 7.2.2). P-score showed that high ranked
treatment was BoNTA 200 U (0.73) and the low ranked treatment
was Topiramate 100 mg (0.37) (Figure 7.2.3) Furthermore, the Tau-
Squared test showed extremely large and substantial heterogeneity for
this comparison (%, 140.82.)

Accupuncture

BoNTA 100 U

BoNTA 200 U

BoNTA 25 U

Figure 6.1: Network plot for Visual Analogue scale mean reduction.
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Headache Impact Test (HIT) Score Reduction: In this NMA
5 RCTS included with 5 treatments BoNTA 255 U, BoNTA 195 U,
Lidocaine 2%. Three treatment trails estimated the treatment effect
from direct evidence (Figure 8.1), Nine comparisons with indirect
evidence and incontinences checked through node splitting analysis
(Figure 8.2). Compared to the control/placebo, the network meta-

ACCUPUNCINE ¥S BONTA 100 U 04108 Risk of bias Low High
Accupunciues v= BoNTAZO0 U | 3B5TH
Apcupuncione vs BoNTA ZE U 03345
Accupunciune vs Buphacaine 0 5% | 0746 Ectii il
ACCUPUNCIUTE vS Lidocang % 15978 (o,;i?:sa) BRI
0.56 273
(:3.09,197) | (:5.19,0.27) [BONTA25 U
060 116
Arcupuncione vs Plocapine 2% 12844 (-1.49, 268) (-0.87, 3.18)
156 214 T S ———
Actupunciure v Flacebo 25866 (-0.65, 382) (-0.04,432) (0.66,262)
114 1.70 054 -0.44
Aceupunciure vs TWS 0204 (1,38, 366) (077.417)| (1.47,258) | (261, 172) |Plocarpine 2%
-2.18
BONTA 100 U vs BofNTA 200 L1 B.758a - . [
03 51 022 094 192 148 218
EohTA 1001 vs BoNTA 25 U B5T2 (4.48,380) | (6.61,1.59) |(-3.89,433) (479,291) |(586201)| (558 262) [CEERES)
Figure 6.2.2: League table of VAS mean reduction.
BoMTA 100 U vs Buphvacaines 0.5% 18208
BONTA 100 U v5 Litocains 2% 25635
BNTA 1000 U vs Piceaiging 2% 51268
BONTA 100 U v= Placebo £.2955
Outcome 1 035
BoNTA 100 U ws TMS aTns
BNTA 200 1 vs BoTA 251 | B0Bs2
BaNTA 200 L vi Bupavacaing 0 5% LR
%’4 > s 19%"4 - oy i, 0, scm’-! > %‘b"’rp e 3, %r%o
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Figure 6.2.3: P Score heat map for VAS mean reduction.
BoNTA 200 U vs Flacebo oTiEs |
BoNTA 200 U
BONTA 200 L v5 TWS o0at3
BENTA 25 U v Buprvacaing 5% 31878
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BoMTA 25 |1va Pigcaning 2% 54730 Topiramate 100 mg Lidocaine 2%
BONTA 25 L vs Flacebo 110257
BONTA 25 U ve TMS 12461 |
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Buphacain 1 5% vs Plkcaring 7% AT J
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Figure 7.1: Network plot for MIDAS mean reduction.
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Figure 6.2: Node splitting table VAS mean reduction.
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Pilocarpine 2% 0.70 (-1.54,2.94) (-3.42,4.82) 157
BONTA200U —t 079 (079,238) (:277,436) ERA TR : | 1
Accupuncture —_— 0.95 (-0.62,2.52) (-2.60,4.50)
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Favours PlaceboFavours treatment Topaamats 108 mg va Pisceba (&5 4
Figure 6.2.1: All treatments Vs Placebo for VAS mean reduction. Figure 7.2: Net split table for MIDAS mean reduction.

analysis results found that two drugs had a significant effect on the
reduction of mean HIT in the follow up period from 3 month to 6
months, such as Lidocaine 2% (MD: -4.50, 95% CI: -7.98, -1.02),
BoNTA 195 U (MD: -2.30, 95% CI: -2.73, -1.83) (Figure 8.2.1).
Relative effectiveness illustrated by league table (Figure 8.2.2). Based
on the p-score the high ranked treatment was Lidocaine 2% (0.96),
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Reference treatment: Placebo
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Lidocaine 2% 12.90 (-10.77, 36.57)
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Figure 7.2.1: All treatments Vs Placebo for MIDAS mean reduction.

and the low ranked treatment was BONTA 155 U (0.17) (Figure 8.2.3)
Furthermore, the Tau-Squared test showed not applicable due to few
studies.

Reference treatment: Placebo

reatment MD 95
Lidocaine 2% -4.50 (-7.98,-1.02)
BoNTA 195U —— 230 (-2.73,-1.87)
BONTA 155U 0.00 (-0.19,0.19)

odel:T=NA

-8 -6 - -2 2

0
MD

Favours treatment Favours Placebo

Figure 8.2.1: All treatments Vs Placebo mean reduction.
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Discussion

To the best of our understanding, this has been the first systematic
review and NMA of pharmacological and non-pharmacological
treatments for migraine. There were twenty-four studies in all that
reviewed both pharmacological (19 studies) and non-pharmacological
(5 studies) techniques. This study uses 10 treatment options and
the findings reveal significant variability in the effectiveness of the
treatments across different outcomes. When compared to BONTA 155
U and BoNTA 195 U, lidocaine 2% was the most effective treatment
for reducing mean monthly headache days, with a P-score of 0.96.
This suggests that lidocaine 2% might prove to be an excellent choice
in this context, which is especially noteworthy given the growing
interest in anaesthetic agents for migraine management. When
compared to bupivacaine, topiramate 100 mg was found to be the
most effective therapy for decreasing the mean number of headache
days per month after therapy (P-score of 0.76). BONTA 25 U was the
most effective for VAS score reduction achieving the highest P-score
of 0.86 compared with BoNTA 100 U, TMS, Bupivacaine 0.5%,
Acupuncture, Pilocarpine 2%, Lidocaine 2%, BoNTA 200 U which
aligns with its known efficacy in reducing pain severity associated
with migraines. BONTA 200 U was determined to be the best effective
treatment for lowering migraine-related disability, outperforming
Topiramate 100 mg, surgery, TMS, and Lidocaine 2% (P-score =
0.78). Lidocaine 2% had the highest efficacy in decreasing HIT
scores, ranking first with a P-score of 0.96 when compared to BONTA
155 U and BoNTA 195 U. Previous studies have demonstrated the
effectiveness of Botulinum toxin A (BoNTA) for migraine treatment.
The PREEMPT studies [18,20] showed that BONTA 155 U and 195
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U significantly decreased the monthly average number of headache
days. Our findings are consistent with this evidence, since BONTA
25 U had the highest effect on lowering VAS scores (P-score = 0.86),
indicating that it is effective in reducing pain intensity. While prior
studies solely looked at BONTA's effect on headache days, our NMA
takes a broader approach, evaluating its efficacy across a variety of
endpoints, including pain severity (VAS), disability (MIDAS), and
total headache impact (HIT). Interestingly, this research demonstrates
that BONTA 200 U outperforms other therapies in terms of MIDAS
score reduction (P-score = 0.74). The most noteworthy finding from
our NMA was that Lidocaine 2% was the most effective treatment
in lowering mean monthly headache days (P-score of 0.96). The
possible use of lidocaine in the treatment of acute and preventative
migraines has been the subject of recent investigations [37], especially
in situations of refractory migraines. The evidence from our research
supports the wider use of lidocaine, especially as it works well to reduce
headache frequency and HIT (P-score of 0.96). On the other hand,
the findings of previous studies on non-pharmacological therapies
such as TMS have been inconsistent. There is less evidence to support
TMS's effectiveness in treating chronic migraineurs, despite certain
studies' findings [38] that it can decrease the frequency and severity
of headaches in episodic migraine. This variability is reflected in our
data, where TMS performed lower on all of the outcome measures
we looked at. This implies that although TMS might offer certain
advantages, it might not be as effective or reliable in treating chronic
migraine as pharmacologic treatments such as BONTA or lidocaine.
One notable difference between our study and previous studies is
the direct comparison of pharmacological and nonpharmacological
therapy. Prior research [39] aimed to focus on a single kind of treatment
this NMA included both, offering a more complete picture of how
the therapies compare. Acupuncture, a popular non-pharmacological
therapy, ranked lower than expected across major outcomes, which
could imply difference in study quality and patient characteristics
in previous studies. The observed variation in treatment rankings
across various outcome measures emphasizes the complexities of
chronic migraine care and the necessity for individualized treatment
regimens. While Lidocaine 2% and BoNTA formulations appear to be
consistently helpful across numerous outcomes, lower scores for other
therapies such as TMS and certain BONTA dosages indicate that not
all treatment modalities are equally beneficial across diverse patient-
reported outcomes.

Strengths

The main strength of the study is to assesses the dose-
dependent effects of pharmacological therapies such as BoNTA,
providing additional clinical insights by reporting new findings
like the effectiveness of Lidocaine 2% to decrease headache days
and the complete evaluation across pharmacological and non-
pharmacological therapies. An additional advantage of the study, its
focuses on several aspects of the illness, potentially enhancing patient
responses in multimodal model approach such as headache days,
VAS, MIDAS, and HIT scores, which were frequently ignored in
previous investigations.

Limitations and Future Research

This NMA has limitations that must be acknowledged. First, the
heterogeneity of the included studies, particularly study design, sample

size, and treatment protocols, may introduce variability that could
affect the reliability of the results. The inclusion of pharmacological
and non-pharmacological
mechanisms of action, further adds to the complexity and potential
bias of the analysis. Another limitation is the relatively small number
of studies available for certain treatments such as Pilocarpine 2% and
TMS, which limits the ability to draw definitive conclusions about
their comparative effectiveness. Moreover, the study did not account
for potential confounding factors such as comorbid conditions,
medication adherence, and variations in patient demographics,
all of which could influence treatment outcomes. Due to a limited
information and the diversity of Treatment emergent adverse events
this NMA was not used to assess the safety of the tested therapies. To
improve the findings' generalizability, additional research is needed to
examine their efficacy for varied patient populations. Second, long-
term evaluation is also critical. As we all know, migraine sufferers
may require long-term treatment, thus the efficacy and safety of drugs
is critical. Given the observed diversity in treatment efficacy across
several outcome measures, future research should focus on identifying
patient subgroups who may benefit the most from specific treatments

interventions, each with varying

Conclusion

In conclusion, this NMA provides a comprehensive comparison
of various pharmacological and non-pharmacological treatments for
migraine, highlighting Lidocaine 2% as the most effective in reducing
headache days, while BONTA 25 U was most effective for reducing
pain severity, BONTA 200 U for reducing disability, and BONTA 155
U for reducing headache impact. Our results generated evidence from
global literature and the findings of our results help the clinicians
to frame the effective treatment regimens and also policy makers
to allocate resources for effectively for the management of migraine
treatment.

Codes

BoNTA: Botulinum Toxin; TMS: Transcranial Magnetic
Stimulation; ROB: Risk of Bias; U: Units; mg: milligrams; CI:
Confidence Interval; NMA: Network Meta-analysis; MD: Mean
Difference; MMHD: Mean Monthly Headache Days; RCTs:
Randomized Controlled Clinical Trails; VAS: Visual Analogue Scale;
HIT: Headache Impact Test; MIDAS: Migraine Disability Assessment
Score.
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