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Abstract

Background: Migraine is a genetic disorder characterized by recur-
rent episodes of headache that are throbbing in nature. The objective 
of this study was to directly compare the efficacy and safety of anti-
calcitonin gene-related peptide (anti-CGRP) and botulinum neuro-
toxin (BoNT) for the preventive treatment of chronic migraine.

Methods: This quasi-experimental comparative study was conducted 
on 80 “chronic migraine patients” at King Fahad University Hospital, 
Dammam, KSA. Chronic migraineurs were divided into two groups 
(40 patients/group) and were treated with the standard doses of BoNT 
(group I) and anti-CGRP (group II). All the patients filled out the 
migraine pain scale, migraine disability assessment score, headache 
impact test (HIT-6), and adverse drug event questionnaire before the 
start and at the end of 9 months of treatment.

Results: Most of the patients were females (76.3% vs. 23.8%) and 
were suffering from migraine for more than 24 months (66%). The 
mean age of the participants was 39.07 ± 10.01 years. Both BoNT and 
anti-CGRP groups showed a statistically significant decrease in mean 
HIT-6 and pain scores after 9 months of intervention. A direct com-
parison between the two treatment groups showed that the anti-CGRP 
drug caused a higher decrease in HIT-6 and pain scores as compared 

to the botulinum drug, but the difference was not statistically signifi-
cant (P = 0.075 and 0.07, respectively). The most common adverse 
effect was “headache”, reported by 45% and 40% of patients, fol-
lowed by “pain at the site of injection” reported by 27.5% and 32.5% 
of BoNT and anti-CGRP groups, respectively. The two groups did not 
differ significantly in the frequency of adverse effects such as nausea, 
vomiting, visual problems, etc., except “joint stiffness”. A significant-
ly higher number of anti-CGRP patients experienced joint stiffness as 
compared to the BoNT group (17.5% vs. 0%, P = 0.006).

Conclusion: A direct comparison between the two treatments indi-
cated that neither of the two interventions is statistically superior to 
the other in terms of efficacy and both are equally effective in the 
management of migraine. However, BoNT can be preferred over anti-
CGRP because of its cost-effectiveness.

Keywords: Migraine; Botulinum neurotoxin; Calcitonin gene-related 
peptide inhibitors

Introduction

Migraine is a genetic disorder characterized by recurrent epi-
sodes of headache that is throbbing in nature. Attacks are usu-
ally provoked by light, unpleasant sounds, or certain stimuli. 
Patients complain of associated symptoms such as nausea, an-
orexia, and a sense of unsteadiness [1]. The pathophysiology 
of migraine is based on three observations: cortical spreading 
depression, activation of the trigeminal-vascular system, and 
peripheral and central sensitization [2]. Hormonal, biological, 
and genetic factors initiate the primary pathophysiology be-
hind the aura of migraine by an initial wave of neuronal depo-
larization which leads to cortical activity changes and reduced 
blood flow. As a result, activation of the trigemino-vascular 
system occurs leading to the release of calcitonin gene-related 
peptide (CGRP) from trigeminal ganglia nerves followed by 
central and peripheral sensitization that is manifested by head-
ache pain. According to the Global Burden of Disease (GBD), 
a study conducted in 2019 stated that the prevalence of mi-
graine was 1.1 billion cases. It is seen more in females than 
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males [3]. The prevalence of headaches ranged from 8% to 
12% in Saudi Arabia, 72.5% in Qatar, and 83.6% in Oman [4].

Available treatment options for migraine differ depending 
on the severity of the attack. The keystone treatment for mi-
graine is based on abortive and prophylactic treatment. Abor-
tive therapy varies from simple analgesics such as nonsteroi-
dal anti-inflammatory drugs (NSAIDs) to triptans, antiemetics, 
CGRP inhibitors (anti-CGRP), and dihydroergotamine [5].

On the other hand, botulinum neurotoxin (BoNT) is the 
recommended choice for prophylactic therapy. BoNT is a pro-
tein complex extracted from a gram-positive, anaerobic bacte-
rium called Clostridium botulinum. The mechanism of action 
starts after an intramuscular or subcutaneous injection. It then 
gets internalized by SV2 binding protein into the peripheral 
motor neurons and enzymatically breaks down 25 kDa synap-
tosomal-associated protein (SNAP-25), which is a protein that 
mediates the fusion of neurotransmitter-containing vesicles 
with the cell membrane. By this mechanism, neurotransmitter 
release from presynaptic nerve endings is inhibited. In addi-
tion, recent studies have also observed the role of BoNT in 
modifying other neurotransmitters release such as substance P 
and CGRP which are responsible for the transduction of pain. 
Thus, peripheral sensitization inhibition results in the indi-
rect inhibition of central sensitization showing the efficacy of 
BoNT in treating chronic pain [6].

CGRP monoclonal antibody is a newly introduced class 
of drug used as a prophylactic and in the acute and chronic 
management of migraine. CGRP is a neuropeptide present in 
both peripheral and central nervous systems in two isoforms 
alpha and beta [7]. CGRP exerts its role in migraine causa-
tion by vasodilation of the cerebral artery and mast cell de-
granulation in the trigeminal neurons leading to headache pain 
[7]. Previously done clinical trials have proven that CGRP 
levels are raised in patients with migraine and, migraine at-
tacks were evoked with exogenous administration of CGRP. 
The mechanism of action of CGRP inhibitors is either by an-
tagonizing the CGRP molecules with monoclonal antibodies 
or, by antagonizing the CGRP receptor, thus, preventing the 
CGRP vasodilator and inflammatory effect and stopping the 
headache pain [8]. Although many aspects of CGRP inhibitors 
are still undiscovered in terms of their specific physiology and 
pharmacology, yet they showed high levels of improvement in 
the outcome of migraine patients. In 2019, a systemic review 
was conducted on 16 synthesized clinical trials to assess the ef-
fect of CGRP inhibitors on migraine patients. The study results 
showed a marked decrease in migraine episodes as compared 
to the placebo group [9].

Although there are international studies that indicate that 
both CGRP monoclonal antibody and BoNT are effective in 
the management of migraine, which of the two drugs is supe-
rior in terms of efficacy and safety still needs to be established. 
The currently available “Comparison of treatment outcome 
between botulinum toxin and CGRP monoclonal antibody in 
migraine patients “includes only the systematic reviews that 
provide indirect comparisons between these two treatment mo-
dalities. This inconclusive and inadequate data led us to design 
this study in which we did a direct comparison of the efficacy 
and safety between CGRP monoclonal antibody and BoNT for 
the preventive treatment of chronic migraine.

Materials and Methods

This quasi-experimental comparative study was conducted on 
80 “chronic migraine patients” at King Fahad University Hos-
pital, and College of Health Sciences, Imam Abdulrahman Bin 
Faisal University (IAU) Dammam, KSA. The average age of 
the patients was 39.07 ± 10.010 years, out of which 23.8% 
were males and 76.3% were females.

The sample size was calculated by using EpiTools epide-
miological calculator [10, 11].

CGRP monoclonal antibody and BoNT are approved 
drugs, that are already being used at King Fahad University 
Hospital for the treatment of migraine. Therefore, a total of 80 
chronic migraine patients were recruited from the Headache 
Clinic of the Neurology Department.

Inclusion criteria were: chronic migraine patients who 
were visiting the Headache Clinic of Kind Fahad Hospital and 
were not getting relief from their current medication and were 
willing to participate in the study.

Exclusion criteria were: subjects diagnosed with primary 
headache disorder (tension and cluster headaches), other than 
migraine. Moreover, the patients with migraine pain scale 
questionnaire (MPSQ) score less than 7, headache impact test 
(HIT-6) score less than 50 and migraine disability assessment 
(MIDAS) score less than 6 were also excluded from the study.

The patients fulfilling the inclusion criteria were subdivid-
ed into two main groups: group I (BoNT group) included 40 
patients with chronic migraine who were treated with a Saudi 
Food and Drug Authority (SFDA)-approved standard dose of 
BoNT (200 units/session, session repeated after 3 months); 
group II (anti-CGRP group) included 40 patients with chronic 
migraine who were treated with an SFDA-approved standard 
dose of anti-CGRP (240 mg loading dose followed by 120 mg 
once monthly).

Before the commencement of the treatment, all the pa-
tients filled out the following three “validated standard pain 
questionnaires”: 1) MPSQ; 2) MIDAS; 3) HIT-6.

The MIDAS questionnaire is used to measure the impact 
of headaches on the lives of patients. Following is the four-
point grading system for the MIDAS questionnaire: grade 1 
(scores ranging from 0 to 5) as little or no disability; grade 2 
(score ranging from 6 to 10) as mild disability; grade 3 (scores 
ranging from 11 to 20) moderate disability and finally, grade 
4 (≥ 21) as severe disability [12]. The score ranges from 1 to 
21, and any patient with an MIDAS score of less than 6 was 
excluded from the study.

HIT is a tool that helps patients to describe and commu-
nicate the way they feel, and what they cannot do because of 
headaches. The HIT-6 consists of six items: pain, social func-
tioning, role functioning, vitality, cognitive functioning, and 
psychological distress. These responses are summed to pro-
duce a total HIT-6 score that ranges from 36 to 78, where a 
higher score indicates a greater impact of headache on the dai-
ly life of the respondent [13]. Any patient with a HIT-6 score 
of less than 50 was excluded from the study.

MPSQ is an 11-point pain scale (0 = no pain, 10 = pain as 
bad as it could be), which is used to measure the intensity of 
migraine headaches. The score ranges from 1 to 10 [14]. Any 
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patient with an MPSQ score of less than 7 was excluded from 
the study.

Both the anti-CGRP and BoNT groups were treated with 
the approved standard doses of BoNT (200 units/session, ses-
sion repeated after 3 months) and CGRP monoclonal antibody 
(240 mg loading dose followed by 120 mg once monthly) for 
9 months.

Compliance with the medication was assured through 
phone calls.

After 9 months of treatment, all the patients in both groups 
refilled the MPSQ, MIDAS, and HIT-6 questionnaires.

The pre- and post-treatment scores of MPSQ, MIDAS, 
and HIT-6 questionnaires were analyzed to compare the effi-
ciency between CGRP monoclonal antibody and BoNT.

Moreover, the patients also filled out a patient-reported 
adverse drug event questionnaire (PRADQ) related to the pos-
sible adverse effects of CGRP monoclonal antibody and BoNT 
treatment [15, 16]. This questionnaire was filled out during 
every follow-up visit of the patient.

All the patients signed an informed consent form, and the 
ethical approval was taken from the Institutional Review Board 
of IAU (IRB-2024-01-120). This study was conducted in com-
pliance with the ethical standards of the responsible institution 
on human subjects as well as with the Helsinki Declaration.

Data analysis

Statistical analysis was performed by Statistical Package for 

the Social Sciences software (IBM SPSS Statistics for Win-
dows, Version 27, IBM Corporation, Armonk, NY, USA). Data 
normality was checked by the Shapiro-Wilk test. The frequen-
cies and distributions were calculated by descriptive statistics. 
Comparison of continuous and categorical variables between 
the two groups was done by independent sample t-test and Chi-
square test, respectively. Within-the-group comparison of pre- 
and post-treatment scores of pain scale, MIDAS scores, and 
HIT-6 scores was done by paired sample t-test. A P-value of < 
0.05 was considered “significant” in all tests.

Results

The demographic characteristics of all study participants (N 
= 80) are shown in Table 1. Most of the patients were fe-
males (76.3% vs. 23.8%) and were suffering from migraine 
for more than 24 months (66%). The mean age of the par-
ticipants was 39.07 ± 10.01 years and their migraine head-
ache pain intensity (on a scale of 0 - 10) was 8.72 ± 1.387. 
The participants’ MIDAS total scores and HIT-6 total scores 
were 45.3 ± 46.641 and 65.30 ± 6.846, respectively. Most of 
the participants (85%) used various medications (other than 
botulinum and anti-CGRP) for an average of about 2.26 ± 
2.014 years.

Table 2 shows the comparison of demographic character-
istics between the two groups before the start of the interven-
tion (i.e., baseline). No significant difference was observed 
between the two groups regarding gender, age, migraine du-

Table 1.  General Characteristics of the Pain in Migraineurs (N = 80)

Demographic characteristics N (%) or mean ± SD
Total duration for which the patient has been suffering from migraine
  Less than 6 months 3 (3.8%)
  6 - 12 months 10 (12.5%)
  12 - 24 months 14 (17.5%)
  More than 24 months 53 (66.3%)
Intensity of pain (average pain score by MPSQ scale) 8.72 ± 1.387
MIDAS total scores 45.3 ± 46.641
HIT-6 total scores 65.30 ± 6.846
Number of days in the last 3 months when the patient missed work or school because of the headache 6.89 ± 10.87
Number of days in the last 3 months when patients missed family, social or leisure activities because of headaches 9.24 ± 13.002
Number of days in the last 3 months when patients had headaches (PRE-MIDAS A) 14.63 ± 19.546
Previously used medication for migraine (other than anti-CGRP and botulinum)
  Yes 68 (85%)
  No 12 (15%)
Average duration of previously used medications for migraine in years (other than anti-CGRP and botulinum) 2.26 ± 2.014
Currently using any medication for migraine (other than anti-CGRP and BoNT)
  Yes 24 (30%)
  No 58 (70%)

BoNT: botulinum neurotoxin; CGRP: calcitonin gene-related peptide; HIT-6: headache impact test; MIDAS: migraine disability assessment; MPSQ: 
migraine pain scale questionnaire; SD: standard deviation.



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org530

BoNT and CGRP Monoclonal Antibody for Migraine J Clin Med Res. 2024;16(11):527-535

Ta
bl

e 
2.

  C
om

pa
ris

on
 o

f t
he

 D
em

og
ra

ph
ic

 C
ha

ra
ct

er
is

tic
s 

of
 M

ig
ra

in
eu

rs
 B

et
w

ee
n 

th
e 

Bo
tu

lin
um

 a
nd

 A
nt

i-C
G

R
P 

G
ro

up
s

D
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

tic
s

B
ot

ul
in

um
 

gr
ou

p 
(N

 =
 4

0)
A

nt
i-C

G
R

P 
gr

ou
p 

(N
 =

 4
0)

P 
va

lu
e

G
en

de
r

 
 

M
al

e
10

 (2
5%

)
9 

(2
2.

5%
)

 
 

Fe
m

al
e

30
 (7

5%
)

31
 (7

7.
5%

)
0.

79
3

Av
er

ag
e 

ag
e

39
.4

3 
± 

9.
64

2
38

.7
3 

± 
10

.4
76

0.
75

7
To

ta
l d

ur
at

io
n 

fo
r w

hi
ch

 th
e 

pa
tie

nt
 h

as
 b

ee
n 

su
ffe

rin
g 

fr
om

 m
ig

ra
in

e
 

 
Le

ss
 th

an
 6

 m
on

th
s

1 
(2

.5
%

)
2 

(5
%

)
 

 
6 

- 1
2 

m
on

th
s

8 
(2

0%
)

2 
(5

%
)

 
 

12
 - 

24
 m

on
th

s
8 

(2
0%

)
6 

(1
5%

)
 

 
M

or
e 

th
an

 2
4 

m
on

th
s

23
 (5

7.
5%

)
30

 (7
5%

)
0.

16
2

In
te

ns
ity

 o
f p

ai
n 

(a
ve

ra
ge

 p
ai

n 
sc

or
e 

by
 M

PS
Q

 sc
al

e)
8.

63
 ±

 1
.1

02
8.

83
 ±

 1
.6

31
0.

52
3

M
ID

A
S 

to
ta

l s
co

re
s

26
.6

8 
± 

26
.4

36
63

.9
3 

± 
54

.7
37

0.
00

0*
H

IT
-6

 to
ta

l s
co

re
s

63
.9

8 
± 

7.
29

8
66

.6
3 

± 
6.

17
1

0.
08

3
N

um
be

r o
f d

ay
s (

in
 la

st
 3

 m
on

th
s)

 w
he

re
 th

e 
pr

od
uc

tiv
ity

 o
f t

he
 p

at
ie

nt
 w

as
 a

ffe
ct

ed
 d

ue
 to

 m
ig

ra
in

e 
he

ad
ac

he
5.

63
 ±

 1
2.

99
4

13
.2

 ±
 1

4.
34

2
0.

01
5*

H
ow

 o
fte

n 
do

 th
e 

he
ad

ac
he

s l
im

it 
da

ily
 a

ct
iv

iti
es

 
 

A
lw

ay
s

7 
(1

7.
5%

)
13

 (3
2.

5%
)

 
 

Ve
ry

 o
fte

n
10

 (2
5%

)
18

 (4
5%

)
 

 
So

m
et

im
es

21
 (5

2.
5%

)
9 

(2
2.

5%
)

 
 

R
ar

el
y

2 
(5

%
)

0 
(0

%
)

0.
01

2*
Pr

ev
io

us
ly

 u
se

d 
m

ed
ic

at
io

n 
fo

r m
ig

ra
in

e 
(o

th
er

 th
an

 a
nt

i-C
G

R
P 

an
d 

bo
tu

lin
um

)
 

 
Ye

s
32

 (8
0%

)
36

 (9
0%

)
0.

21
0

 
 

N
o

8 
(2

0%
)

4 
(1

0%
)

Av
er

ag
e 

du
ra

tio
n 

of
 p

re
vi

ou
sl

y 
us

ed
 m

ed
ic

at
io

ns
 fo

r m
ig

ra
in

e 
(o

th
er

 th
an

 a
nt

i-C
G

R
P 

an
d 

bo
tu

lin
um

)
2.

59
 ±

 2
.0

89
1.

92
 ±

 1
.9

02
0.

13
7

C
ur

re
nt

ly
 u

si
ng

 a
ny

 m
ed

ic
at

io
n 

fo
r m

ig
ra

in
e 

(o
th

er
 th

an
 a

nt
i-C

G
R

P 
an

d 
bo

tu
lin

um
)

 
 

Ye
s

12
 (3

0%
)

12
 (3

0%
)

1.
0

 
 

N
o

28
 (7

0%
)

28
 (7

0%
)

*A
 P

-v
al

ue
 o

f <
 0

.0
5 

is
 c

on
si

de
re

d 
st

at
is

tic
al

ly
 s

ig
ni

fic
an

t. 
C

G
R

P:
 c

al
ci

to
ni

n 
ge

ne
-re

la
te

d 
pe

pt
id

e;
 H

IT
-6

: h
ea

da
ch

e 
im

pa
ct

 te
st

; M
ID

AS
: m

ig
ra

in
e 

di
sa

bi
lit

y 
as

se
ss

m
en

t; 
M

PS
Q

: m
ig

ra
in

e 
pa

in
 s

ca
le

 q
ue

st
io

nn
ai

re
.



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org 531

Mohammad Alabdali et al J Clin Med Res. 2024;16(11):527-535

ration, pain intensity, HIT-6 scores, and previous or current 
use of medications. In comparison to the botulinum group, the 
anti-CGRP group had significantly higher MIDAS scores and 
more days of affected productivity due to migraine headaches 
(P = 0.000 and 0.015, respectively) at the baseline.

Table 3 shows the results of the paired t-test (within-the-
group comparison). Both groups showed a statistically signifi-
cant decrease in mean HIT-6 and pain scores after 9 months of 
intervention (P = 0.005 and 0.000 in the botulinum group vs. 
0.000 and 0.000 in the anti-CGRP group).

Table 4 shows “between-the-group comparisons” of mean 
differences (pre-intervention value minus post-intervention 
value) and all three P-values were statistically insignificant. Al-
though the anti-CGRP drug caused a higher decrease in HIT-6 
and pain scores as compared to the botulinum drug, the differ-
ence was statistically insignificant (Fig. 1). This revealed that 
neither of the two interventions was statistically superior to the 
other in terms of efficacy and both were equally effective.

Table 5 shows the comparison between two groups of 
patient-reported “drug adverse effects”. The most reported 
adverse effect was “headache”, reported by 45% and 40% of 
patients in BoNT and anti-CGRP groups, respectively. This 
was followed by the adverse effect of “pain at the injection 
site” reported by 27.5% and 32.5% of patients, respectively. 
The two groups did not differ significantly in the frequency 
of patients reporting adverse effects such as nausea, vomit-
ing, headache, visual problems, etc., except “joint stiffness”. 
In the anti-CGRP group, 17.5% of patients experienced “joint 
stiffness” in comparison to 0% of the patients in the BoNT 
group (Fig. 2).

Discussion

Our study results indicated that 76.3% of the participants were 
females which corroborates with prior research indicating that 
migraine headaches primarily affect. The greater frequency of 
migraines in females may be explained by a combination of 
factors, including life events, brain structure, hormones, and 
genetics [17, 18].

Most of our study participants (85%) used various medi-
cations (other than BoNT and anti-CGRP) for an average of 
about 2 years. This indicates that patients usually go to the 

Figure 1. Comparison between two groups for the effectiveness of the 
intervention. CGRP: calcitonin gene-related peptide; HIT-6: headache 
impact test; MIDAS: migraine disability assessment.

Table 3.  Comparison of the MIDAS, HIT-6, and Pain Scale Scores Between the Botulinum and Anti-CGRP Groups Before and After 
Treatment

Questionnaire used for Before treatment (mean ± SD) After treatment (mean ± SD) P-valuea

Botulinum group
  Average MIDAS scores 26.68 ± 26.436 26.5 ± 28.068 0.970
  Average HIT-6 scores 63.98 ± 7.298 57.75 ± 12.251 0.005
  Average pain scale scores 8.63 ± 1.102 5.95 ± 2.669 0.000*
Anti-CGRP group
  Average MIDAS scores 63.93 ± 54.737 43.08 ± 64.547 0.097
  Average HIT-6 scores 66.63 ± 6.171 54.90 ± 12.266 0.00*
  Average pain scale scores 8.83 ± 1.631 4.90 ± 2.489 0.00*

aPaired sample t-test. *A P-value of < 0.05 is considered statistically significant. CGRP: calcitonin gene-related peptide; HIT-6: headache impact test; 
MIDAS: migraine disability assessment; SD: standard deviation.

Table 4.  Comparison Between Two Groups for Effectiveness of the Intervention

Groups
Within-group difference (Δ) between pre- and post-intervention values

MIDAS scores HIT-6 scores Average pain scores
Botulinum group 0.18 ± 29.321 6.23 ± 13.086 2.68 ± 2.973
Anti-CGRP group 20.85 ± 77.557 11.73 ± 14.146 3.93 ± 3.133
P-valuea 0.121 0.075 0.07

aIndependent sample t-test. CGRP: calcitonin gene-related peptide; HIT-6: headache impact test; MIDAS: migraine disability assessment.
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Table 5.  Comparison of Patient-Reported “Adverse Drug Reactions” Between the Botulinum and Anti-CGRP Groups

Patient-reported adverse drug reactions Botulinum group, N (%) Anti-CGRP group, N (%) P value
Nausea
  Yes 10 (25%) 8 (20%) 0.592
  No 30 (75%) 32 (80%)
Vomiting
  Yes 6 (15%) 7 (17.5%) 0.762
  No 34 (85%) 33 (82.5%)
Headache (different from migraine headache)
  Yes 18 (45%) 16 (40%) 0.651
  No 22 (55%) 24 (60%)
Visual problems
  Yes 10 (25%) 5 (12.5%) 0.152
  No 30 (75%) 35 (87.5%)
Backpain
  Yes 7 (17.5%) 12 (30%) 0.189
  No 33 (82.5%) 28 (70%)
Tingling
  Yes 6 (15%) 11 (27.5%) 0.172
  No 34 (85%) 29 (72.5%)
Dry mouth
  Yes 4 (10%) 10 (25%) 0.077
  No 36 (90%) 30 (75%)
Upper respiratory tract infection
  Yes 3 (7.5%) 2 (5%) 0.644
  No 37 (92.5%) 38 (95%)
Urinary tract infection
  Yes 3 (7.5%) 4 (10%) 0.692
  No 37 (92.5%) 36 (90%)
Fatigue
  Yes 9 (22.5%) 9 (22.5%) 1.000
  No 31 (77.5%) 31 (77.5%)
Joint stiffness
  Yes 0 (0%) 7 (17.5%) 0.006*
  No 40 (100%) 33 (82.5%)
Liver toxicity
  Yes 2 (5%) 0 (0%) 0.152
  No 38 (95%) 40 (100%)
Hypertension
  Yes 2 (5%) 1 (2.5%) 0.556
  No 38 (95%) 39 (97.5%)
Pain at the site of injection
  Yes 11 (27.5%) 13 (32.5%) 0.626
  No 29 (72.5%) 27 (67.5%)

*A P-value of < 0.05 is considered statistically significant. CGRP: calcitonin gene-related peptide.
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option of BoNT or anti-CGRP after the other medications have 
failed. The American Headache Society released a statement in 
2021 recommending the use of anti-CGRP treatments in cases 
where patients with high-frequency episodic migraines did not 
show improvement after trying two or more oral migraine pre-
vention medications [19].

Our study results showed that both BoNT and anti-CGRP 
groups had a statistically significant decrease in mean HIT-6 
and pain scores after 9 months of intervention, thereby indicat-
ing that both treatments are significantly effective in migraine 
management. Similar findings were reported in the systematic 
reviews by Shaterian and Muddam et al indicating that BoNT 
decreases the frequency of migraine episodes and enhances 
the quality of life of the patients [20, 21]. With regard to anti-
CGRP, our study findings were supported by a review high-
lighting that anti-CGRP is an effective treatment in prevent-
ing and decreasing the severity of migraines [9]. Moreover, 
Scuteri et al also investigated the impact of anti-CGRP on 667 
migraineurs revealing that anti-CGRP treatment is very effec-
tive in controlling migraine headaches [22]. Few studies have 
also documented that combination therapy with anti-CGRP 
and BoNT can provide clinically significant synergistic effects 
in the management of migraine [23]. But the guidelines re-
garding dual therapy do not currently exist for the treatment of 
chronic migraine. Nevertheless, monotherapy must be ruled in 
as a first-line prevention [24].

With regard to monotherapy, limited data are available 
about the “Direct comparison of treatment outcome between 
BoNT and CGRP monoclonal antibody in migraine patients”. 
In addition, the available comparisons are only the systematic 
reviews that provide indirect comparisons between the two 
treatments. Therefore, one of the major strengths of our study 
was that we performed a direct comparison of the mean differ-
ences between MIDAS, HIT-6 and average pain scores (pre-

intervention value minus post-intervention value) between 
BoNT and anti-CGRP groups. Our findings revealed that, al-
though anti-CGRP caused a higher decrease in HIT-6 and pain 
scores as compared to the botulinum drug, the difference was 
not statistically significant, thereby indicating that neither of 
the two interventions is statistically superior to the other in 
terms of efficacy and both are equally effective in the manage-
ment of migraine. Our results are in line with the findings of 
the review article of Villarta et al where they did an indirect 
comparison between anti-CGRP and BoNT-A, and found that 
both treatments had similar effects in the prevention of mi-
graine [10].

In contrast to our results, a systematic review by Sid-
diqui et al summarized that anti-CGRP was slightly superior 
to BoNT in terms of efficacy. However, this systematic re-
view was based on an indirect comparison, and the authors 
themselves recommended direct and head-to-head trials for 
the exact results [25]. To date we found only one comparative 
study documenting the direct comparison of treatment out-
comes between anti-CGRP and BoNT in migraine patients. 
The results of this study showed that CGRP monoclonal an-
tibody was slightly better than BoNT in terms of efficacy 
and safety. But it was also documented that BoNT was cost-
effective which makes it a better option in the treatment of 
migraine in comparison to CGRP monoclonal antibody [26].

We also compared the two groups with regard to “drug 
adverse effects”. The most reported adverse effect was “head-
ache” reported by 45% and 40% of patients in the BoNT and 
anti-CGRP groups, respectively. Our findings are supported 
by other studies which indicate that headache is one of the 
most common side effects experienced after anti-CGRP and 
BoNT treatment [27]. The possible explanation for this head-
ache can be the initial muscular spasm of the bacterial toxin, 
the needle effect on the periosteum or the injection stress 

Figure 2. Comparison of patient-reported “adverse drug reactions” between the botulinum and anti-CGRP groups. *P-value: 
0.006. CGRP: calcitonin gene-related peptide.
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[28].
Moreover, a majority of the patients (27.5%) (BoNT) and 

32.5% (anti-CGRP) also reported having “pain at the injec-
tion site”. This finding is in accordance with the FDA Adverse 
Event Reporting System (FAERS) database, which highlights 
that among the adverse effects reported, injection site pain 
constitutes 14.08% of the side effects reported with CGRP and 
24.37% with galcanezumab, and 13.10% with fremanezumab. 
The pain is usually mild and is due to the needle puncture ef-
fect [29].

Another important finding of our study was that 17.5% of 
anti-CGRP patients experienced “joint stiffness” in compari-
son to 0% of the patients in BoNT group. One of the possible 
explanations for this finding may be that CGRP has an anti-
inflammatory/immunoregulatory role in body parts, and inhi-
bition of the normal action of this peptide may have promoted 
a pro-inflammatory response leading to stiffness in the joints 
[30]. Further studies are recommended to find out the underly-
ing pathophysiological reason for this finding.

To conclude, most of the patients in both our study groups 
were satisfied with the treatment and did not experience any 
major side effects, so we conclude that both treatments are safe 
and have minimum side effects.

To our knowledge, this is the first study in the Kingdom 
of Saudi Arabia that provides a direct comparison of treatment 
outcomes between BoNT and CGRP monoclonal antibody in 
migraine patients by using standard questionnaires and strict 
follow-up. However, the major limitation of this study was a 
small sample size because of the poor follow-up of the pa-
tients, we therefore recommend future studies with larger sam-
ple size, for the direct comparison between these two drugs.

Conclusion

BoNT and anti-CGRP caused a statistically significant de-
crease in mean HIT-6 and pain scores, thereby indicating that 
both treatments are significantly effective in migraine manage-
ment.

A direct comparison between the two treatments indicated 
that neither of the two interventions is statistically superior to 
the other in terms of efficacy and both are equally effective in 
the management of migraine.

Regarding side effects, both anti-CGRP and BoNT were 
well tolerated by the patients and showed mild short-term 
adverse effects; however, 17% of the anti-CGRP group ex-
perienced joint stiffness that was not seen in the botulinum 
group.

Therefore, we conclude that both treatments are equally 
effective, and demonstrate overall safety. But BoNT can be 
preferred over anti-CGRP because of its cost-effectiveness.
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