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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Migraine is a common neurological condition;
it can be classed as episodic or chronic. In chronic migraine
(CM), one of therapies have been revealed efficacy is
onabotulinumtoxin A (OnaBT-A).

Aim of Study: To confirm that the effect of OnaBT-A treatment
is dose dependent for the treatment of CM

Material and methods: This prospective, randomized,
comparative study was carried out at a private neurological
clinic in Mosul, Iraq. This study comprised a total of 106
patients who met the diagnostic criteria for CM. Two groups
of patients were formed. The first group received 200 U of
OnaBT-A by local injection, the second group received 155 U.
Each group received OnaBT-A at the start of the trial, as well as
after 12 weeks. The outcome indicators which include: monthly
headache frequency, attack severity, duration of headaches, and
disability, were collected and recorded at the baseline, at week
12 and at week 24.

Results: All headache outcome variables showed significant
improvement with both treatment regimens. The efficacy of
these treatment approaches is confirmed by the statistically
significant p-values' consistency across both groups. The most
significant gains were seen in the 1st group with the higher dose.

Conclusions: The study concludes that administering 200 U of
OnaBT-A, significantly decreases the frequency and duration of
headaches when compared to 155 U. It recommends considering
this dosage for patients who do not accomplish adequate relief
with 155 U of OnaBT-A. The promising outcomes suggest a
need for further studies into long-term effects and evaluation of
higher dosages.

Key words. Chronic migraine, onabotulinum toxin A, Dose
dependent efficacy, preventive treatment.

Introduction.

Migraine is a chronic neurological condition characterized
by throbbing, typically unilateral headaches that worsen with
physical exertion and are accompanied by nausea, vomiting,
photophobia, phonophobia, and, in many cases, cutaneous
allodynia [1].

Migraine can be classed as episodic or chronic [2]. Chronic
migraine (CM) represents a disabling disease that affects around
2% of the population. CM is characterized as a headache lasting
>15 days per month for more than 3 months, with >8 days
exhibiting migraine symptoms [3].

The purpose of preventative migraine treatment is to decrease
the severity, frequency, duration, and functional disability
of headache attacks, as well as enhance responsiveness to
and minimize the usage of acute medicines [4]. Additional
advantages of preventive therapy include the potential to lower
health-care costs [5].
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In CM, two therapies have revealed efficacy: topiramate and
onabotulinum toxin A (OnaBT-A) [3].

Patients in clinical trials of preventative therapies for CM
have historically been classed as treatment responders or
nonresponders based on the binary criteria of having at least
fifty percent reduction in the frequency of headache day [6].

The discovery of botulinum toxin (BT) therapeutic effect as a
migraine prophylaxis was coincidental. Dr. Kerne hypothesised,
during the War of Napoleon (1795—1813), that the paralytic effect
of BTcould be utilized therapeutically. Dr. Scott would be the first
person who use BT therapeutically to cure strabismus in1980.
Since that time, it has been used to treat a variety of conditions,
such as hyperhidrosis and muscular spasticity. Nonetheless, facial
plastic surgeon Dr. Binder observed in the 1990s that several
patients who received BT for cosmetic wrinkles experienced
improvements in their migraine attacks [2,3].

The mechanism of paralytic action of BT is by binding to the
terminals of skeletal cholinergic nerves.

BT prevents CM through a variety of intricate and poorly
understood mechanisms. It suppresses peripheral sensitization
and has a secondary inhibitory effect on the development and
maintenance of central sensitization. It prevents the release
of calcitonin gene related peptide (CGRP), substance P, and
glutamate within the cranial sensory neurons [2,3].

“The European Medicines Agency” and “the Food and Drug
Administration of the US” both approved OnaBT-A for the
prophylaxis of CM in 2010. “The National Institute for Health
and Care Excellence” recommended its usage in 2012. It has not
been found that OnaBT-A is helpful for tension-type headaches
or episodic migraines [3].

effectiveness of OnaBT-A in CM has been validated by multiple
real-world trials and meta-analyses [2]. The PREEMPT-1
and PREEMPT-2 studies established class one evidence for
OnaBT-A [3].

The use of OnaBT-A has significantly expanded since it was
approved. The European Headache Federation has determined
that a guideline for the use of OnaBT-A in CM is necessary and
for this purpose an expert panel was appointed and tasked with
creating the current guideline, which offers recommendations
for the administration of OnaBT-A in CM [3].

Because there is significant number of the patients still have
frequent attacks after using the standard therapeutic dose and
there is no clear data about using higher doses, this study is
accomplished.

Confirming that the effect of OnaBT-A treatment is dose
dependent are the goal of the current study.

Materials and Methods.

This prospective comparison study as randomized trial was
carried out at a private neurological clinic in Mosul, Iraq. The
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patients who met the diagnostic criteria for chronic migraine
in "the International Classification of Headache Disorders, 3rd
edition (ICHD 3)" [7] were of both sexes, between the ages of
18 and 60. During the three-month baseline period, patients
were required to provide data every day. Migraine days are
defined as calendar days with four or more hours of continuous
headache. Ethical approval for this study was obtained from the
Research Ethics Committee at the Nineveh University/ College
of Medicine.

Two groups of patients were formed. The first group received
200 U; the second group received 155 U.

Patients who met eligibility criteria had been randomly
assigned in a 1:1 allocation ratio to either the 200 U or 155 U
OnaBT-A therapy group after the baseline observation period.
To ensure comparable group sizes, randomization was carried
out using a computer-generated random number sequence. An
impartial clinic nurse who was not involved in patient evaluation
or data collection kept the randomization sequence in serial
numbered, opaque, sealed envelopes to provide strict allocation
concealment. In order to successfully eliminate selection bias,
the envelopes were unlocked sequentially only when the patient
satisfied all inclusion criteria and provided informed consent.

Exclusion criteria included a positive pregnancy test, prior
exposure to any BT serotype, and use of any preventive headache
medication within 4 weeks of the baseline start of the trial.

Patients who received 155 U of OnaBT-A were given 5 U in
the procerus and each corrugator muscle (one injection site), 10
U in each frontalis muscle (two injection sites), 20 U in each
temporalis muscle (four injection sites), 15 U in each occipitalis
muscle (three injection sites), 10 U in each cervical paraspinal
muscle (two injection sites), and 12.5 U in each trapezius muscle
(three injection sites).

Patients who received 200 U of OnaBT-A, the identical
procedure that was used to patients who were given 155 U. The
temporalis, occipitalis, and cervical paraspinal muscles get an
equal injection of the additional 45 U.

A 30-gauge, half inch needle was utilized, and the diluent
was Preservative free normal saline with 2 mL/100 U of
OnaBT-A. The procedure was brief, typically taking 15 to 30
minutes. The majority of patients describe the injections feeling
like tiny pinpricks; however, some discomfort is expected.
For breakthrough migraine attacks, the use of acute migraine
medication was approved.

At the start of the trial, each group received OnaBT-A as
well as after 12 weeks. the following outcome indicators were
collected and recorded before the injection at baseline, at weeks
12 and at week 24: the number of migraine attacks (monthly
headache frequency), attack severity (as determined by the
Global Assessment of Migraine Severity, or GAMS) [8,9],
duration of headaches in hours, and disability.

The Migraine Disability Assessment (MIDAS) questionnaire
was used to evaluate the disability. It has four grades: I (0-5)
indicates little to no disability, II (6—10) indicates mild disability,
IIT (11-20) indicates moderate disability, and IV (21 or more)
indicates severe disability [9,10].

Statistical analysis.

IBM SPSS Statistics version 25.0 was used for data
management and statistical calculations. The demographic and
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baseline clinical features of the patients were summarized using
descriptive statistics. Continuous variables were valued using
the Independent Samples t-test; categorical variables (Gender,
Therapeutic Profile, and Comorbidities) were evaluated using
Pearson's Chi-square test. A Repeated Measures ANOVA
(or Paired t-test) was performed over the three time points
(Baseline, Week 12, Week 24) to evaluate improvement from
baseline within each group. The Bonferroni adjustment was
used to control Type I error inflating result from numerous
evaluations in post-hoc pairs-wise comparisons within groups.
The independent sample t-tests and their 95% confidence
intervals were used for group comparisons of the various clinical
endpoints at weeks 12 and 24. When necessary, a conservative
P-value threshold or explicit Bonferroni adjustment was used
to ensure the stability of the reported differences. Statistical
significance was considered as a two-tailed P-value < 0.05.

Results.

This study comprised a total of 106 patients. Table 1 displays
the principal characteristics of individuals. Participants had a
mean age of 37.51£9.53 years. The majority of the patients were
female (71.6%). There are no statistically significant differences
between the OnaBT-A 200 U and OnaBT-A 155 U groups in
terms of baseline characteristics. Both groups are well-matched
in terms of demographics (age, sex) and clinical baseline
characteristics (headache frequency, severity, duration, and
disability). Because the groups are well-balanced at the outset,
any differences in results after treatment can be attributed to the
dosage difference (200 U vs. 155 U) rather than pre-existing
differences in the research population.

Measures of clinical efficacy:

By comparing the frequency of migraine days, severity, the
mean duration of the headache, and the disability from the
headache at zero time and at weeks 12 and 24 of therapy, we were
able to determine the effectiveness of each dose of OnaBT-A.

98 individuals completed the 24-week follow-up and were
included in the final analysis, while 8 (7.5%) of the 106
randomly assigned patients withdrew, due to the cost aspects of
OnaBT-A or adverse effects, Figure 1.

A random sample of eligible individuals who visited the clinic
throughout the research enrolment period was used. A post-hoc
power analysis revealed that, considering a SD of 2.6 days, an
overall sample size of 98 completing patients gives about 80%
statistical power (B = 0.20) with a two-sided level of significance
(o= 0.05) to detect a minimum clinically significant difference
of 1.5 migraine days/ month between the two dose groups.
A Per-Protocol (PP) approach was used to conduct statistical
analyses for clinical efficacy, carefully examining data from the
98 patients that finished the full 24 weeks follow-up time (n =
50 in the 200 U group; n =48 in the 155 U group). patients who
withdrew before week 24 (n = 8 total) were not included in the
longitudinal efficacy analysis because of lacking of their data.
This is a limitation with consideration of rigorous intention-to-
treat standards.

Both groups experienced a statistically significant decline in
frequency of headaches from the baseline to 12 weeks, which
maintained or continued at 24 weeks. The group that received
200 U of OnaBT-A showed a decrease from 19.60+ 2.93 (at
baseline) to 16.14 + 2.34 (after 24 weeks), with a p value of



Table 1. Descriptive data of the patients and the baseline headache characteristics for each group.

Variable Total (n=106) OnaBT-A (200 U) (n=56) OnaBT-A (155 U) (n=50) P-value*
Gender, n (%) 0.779
- Female 76 (71.7%) 39 (69.6%) 37 (74.0%)

- Male 30 (28.3%) 17 (30.4%) 13 (26.0%)

Age (years), Mean + SD 37.51£9.53 37.20+9.72 37.16£9.26 0.983
Migraine Onset Age, Mean = SD 27.11 £ 6.68 27.04 +£6.75 27.73 +£6.85 0.603
Therapeutic Profile, n (%)

- Beta Blockers 34 (32.1%) 17 (30.4%) 17 (34.0%) 0.692
- Anticonvulsants 48 (45.3%) 26 (46.4%) 22 (44.0%) 0.801
- Antidepressants 52 (49.0%) 30 (53.5%) 22 (44.0%) 0.327
- Other drugs 24 (22.6%) 13 (23.2%) 11 (22.0%) 0.88
Psychiatric Comorbidities, n (%)

- Clinical Depression 31 (29.2%) 15 (26.8%) 16 (32.0%) 0.555
- Anxiety Disorders 38 (35.8%) 21 (37.5%) 17 (34.0%) 0.707
Baseline Clinical Parameters (mean £SD)

Monthly Frequency (days) 19.63 +2.88 19.60 £2.93 19.53 £2.89 0.902
Severity (GAMS score) 5.58 +2.84 5.38+2.82 5.64 +2.86 0.639
Duration (hours) 59.33 +£11.61 58.88 +11.28 58.39+11.90 0.828
Disability (MIDAS score) 56.57 +18.56 57.66 £ 18.34 55.18 £17.02 0.474

» U: International Unit, n: number, SD: standard deviation
* Pvalue is significant at 0.05 or less

Table 2. Clinical Outcomes and Treatment Response for the OnaBT-A 200 U Group over 24 weeks.

Outcome Measure Baseline 12 Weeks 24 Weeks % Reduction P-value*
(Mean = SD) (n=56) (Mean = SD) (n=53) (Mean = SD) (n=50) (at 24 Weeks)
Monthly Frequency (Days) 19.60 +2.93 16.74 +£2.65 16.14 +£2.34 17.65% <0.05
Headache Severity (GAMS) 5.38 +£2.82 3.44+£232 3.26 £2.46 39.41% <0.001
Duration (Hours) 58.88 £ 11.28 37.72+10.21 34.62 +£10.67 41.20% <0.001
Disability (MIDAS Score) 57.66 + 18.34 19.32 +13.86 18.12 £ 12.96 68.57% <0.001
o U: International Unit, SD: standard deviation
* P value is significant at 0.05 or less
Table 3. Clinical Outcomes and Treatment Response for the OnaBT-A 155 U Group over 24 weeks.
Outcome Measure Baseline 12 Weeks 24 Weeks % Reduction P-value*
(Mean = SD) (n=50) (Mean = SD) (n=50) (Mean = SD) (n=48) (at 24 Weeks)
Monthly Frequency (Days) 19.53 +2.89 18.23 +2.78 17.94 +2.54 8.14% <0.05
Headache Severity (GAMS) 5.64 +2.86 4.22 +2.56 3.94+2.24 30.14% <0.001
Duration (Hours) 58.39+11.90 4427 +11.45 41.44 + 11.56 29.03% <0.001
Disability (MIDAS Score) 55.18+17.02 22.44 +13.56 20.93 +13.24 62.07% <0.001
e U: International Unit, SD: standard deviation
* P value is significant at 0.05 or less
Table 4. Clinical response comparison following 12 and 24 weeks of OnaBT-A treatment with doses of 200 U and 155 U.
. . OnaBT-A 200 U OnaBT-A 155U Mean Difference .
Outcome Measures Time Point (Mean + SD) (Mean + SD) (95% CI) P-value
12 Weeks 16.74+2.65 18.23+2.78 -1.49 (-2.54, -0.44) 0.006
Monthly Frequency (Days)
24 Weeks 16.14+2.34 17.94+2.54 -1.80 (-2.76, -0.84) <0.001
) 12 Weeks 3.4442.32 4.224+2.56 -0.78 (-1.73, 0.17) 0.109
Headache Severity (GAMS)
24 Weeks 3.26+2.46 3.94+2.24 -0.68 (-1.61, 0.25) 0.155
12 Weeks 37.72+10.21 44.27+11.45 -6.55 (-10.77, -2.33) 0.002
Duration (Hours)
24 Weeks 34.62+10.67 41.44+11.56 -6.82 (-11.25, -2.39) 0.003
12 Weeks 19.32+13.86 22.44+13.56 -3.12 (-8.46, 2.22) 0.25
Disability (MIDAS Score)
24 Weeks 18.12+12.96 20.93+13.24 -2.81 (-8.05, 2.43) 0.27

e U: International Unit, SD: standard deviation
* Pvalue is significant at 0.05 or less
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Table 5. Comparison the adverse events of OnaBT-A treatment with doses of 200 U and 155 U.

Adverse Event (AE) OnaBT-A 200 U (n = 56) OnaBT-A 155 U (n = 50) P-value*
Patients with one or more one AE, n (%) 10 (17.8%) 6 (12.0%) 0.584
Injection site pain/tenderness 4(7.1%) 3 (6.0%) 0.822
Neck pain / muscle stiffness 3 (5.4%) 2 (4.0%) 0.741
Transient drooping eyelid 2 (3.6%) 1 (2.0%) 0.627
Muscle weakness (facial/cervical) 1(1.8%) 0 (0.0%) 0.342
Discontinuation due to AEs, n (%) 3 (5.4%) 1 (2.0%) 0.621

*Fisher's Exact Test / Chi-square test significance at P < 0.05.

Randomised patients
with chronic migraine

N=10&

[

N=5&

Aszigned to OnaBT-4 200 U

Azsigned to OnaBT-A 155 U
M=50

wieeks
MN=6

Lost to follow up owver 24

Analyzed at 24 weeks
N=50

Lost to follow up owver 24
yeeeks

MN=2

Anzlysed at 24 weeks
MN=48

Figure 1. Flow diagram demonstrating the randomization and follow-up of both groups of patients with chronic Migraine treated with OnaBT-A
200 U and 155 U.

<0.05, suggesting substantial statistical significance. The group
who received 155 U, showed similar decreases (from 19.53+
2.89 to 17.94 + 2.54), with p-values indicating significance
(<0.05).

The severity of headaches decreased significantly across both
groups throughout the study period. The group that received 200
U of OnaBT-A revealed a reduction from (5.38+ 2.82 to 3.26+
2.46 over 24 weeks) (p-value <0.001), whereas the other group
showed comparable results with significant reductions. Similar
patterns observed in duration of headache in all therapeutic
approach groups resulting in significant decreases from the
baseline over the entire times of evaluation (p-value <0.001).
For example, the group that received 200 U and 155 U showed
reduction in the headache duration (from 58.88+ 11.28 to
34.62+ 10.67 hours) and (from 58.39+ 11.90 to 41.44+ 11.56),
respectively. Both groups demonstrated significant decreases in
MIDAS ratings, indicating reduction in headache disability, the
group that received 200 U was remarkably effective, it showed
decreasing of MIDAS score from 57.66 to 18.12 (p-value
<0.001), and the disability Grade was Severe with a baseline
score of 55.18, fell to 20.93 by 24 weeks for patients those given
155 U.

The most remarkable finding is that the 200 U dosage is much
more effective than the 155 U dose in lowering the number of
headache days and the overall duration of episodes. At 24 weeks,
the 200 U group experienced an average of 16.14 headache
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days versus 17.94 in the 155 U group (P < 0.001). Similarly, the
higher-dose group experienced significantly reduced headache
duration at both milestones (P < 0.01), indicating that greater
dosages may help headache episodes end more quickly. From
12 to 24 weeks, the effectiveness gap between 200 and 155 U
dosages expanded or remained consistent in terms of frequency
and duration. This shows that the higher dose (200 U) has a
longer-lasting and more effective preventive effect than the
regular 155 U dose.

About headache severity or disability (MIDAS ratings), there
was no statistically significant difference between the two
dosages. Although 200 U decreases the "quantity" of headache
days, the "quality" of relief (pain intensity and functional
impact) is similar between the two regimens, as both groups saw
an overall decrease in headache-related disability. According
to Post Hoc analysis, no significant difference in all groups
(p-value ranged between 0.7 and 0.9) is observed between the
two post treatment time points for any of the outcome measures,
indicating similar effectiveness at those two time points. This
suggests that by week 12, treatment efficacy is established and
is constant until week 24.

These conclusions are supported by the use of 95% Confidence
Intervals. There is a high degree of confidence in the superiority
of the 200 U dose because the ranges for frequency and duration
do not contain zero. On the other hand, the intervals for severity
and MIDAS contain zero, indicating that sample variability



rather than the dosage itself may be the cause of the observed
variations in those metrics.

OnaBT-A proved generally considered well-tolerated in both
dosage groups; however, 4 patients (3.8% of the initial sample)
explicitly stopped the trial due to adverse events: three patients
in the 200 U group and one patient in the 155 U group (P=0.621,
showing not a statistically significant distinction in overall
discontinuation safety profiles). Neither group experienced any
systemic botulinum toxicity or severe adverse event (AE). The
comparison occurrence of adverse events across the two dosage
groups is shown in Table 5.

Discussion.

CM is a complicated neurological illness characterized by
cognitive, sensory, physical and emotional comorbidities that
require to be prevented to avoid the patients’ disabilities [11].

The PREEMPT-1 and PREEMPT-2 studies established class
one evidence for OnaBT-A. Individuals with CM, aged 18 to 65,
who did not have persistent headache, were randomly selected
to receive 155-195 U of OnaBT-A at 31 sites across the head and
neck. 1384 individuals were randomly assigned to receive either
a placebo or OnaBT-A throughout the experiments. According
to pooled analysis, the number of research participants who
achieved at least a 50% reduction in monthly migraine days
was 47.1% (placebo 35.1%), and monthly headache days were
shown to be significantly reduced by 8.4 with 24 weeks of
OnaBT-A compared to 6.6 with the placebo [3,12].

Nine studies [13-21] found that botulinumtoxin decreased
the frequency of CM in patients. Furthermore, three studies of
them [13,20,21] demonstrated that botulinumtoxin lessened the
severity of pain in CM patients.

Evaluating the long-term effectiveness of OnaBT-A in treating
CM done by the REPOSE research, an open-label study
involving 641 participants. It showed that after 24 months,
monthly headache days decreased from a mean 20.5 at baseline
to 7.4, and quality of life parameters improved in parallel [14].

There is some controversy about the best effective dose of
OnaBT-A for CM prevention. In the PREEMPT studies, the
authors did not assess the efficacy of different doses of OnaBT-A,
but rather compared OnaBT-A therapy at doses varying from
155 to 195 U to a placebo [22].

In a randomized clinical experiment, Silberstein et al.
contrasted various OnaBT-A dosages (i.e., 225, 150, and 75 U)
with a placebo. The frequency of headaches was significantly
reduced in patients who got 150 or 225 U of OnaBT-A after
240 days. For the group that received 75 U of OnaBT-A, this
difference didn't reach statistically significant levels [23].

A different trial involved enrolling patients who did not
respond to the standard OnaBT-A therapy (mean dose + SD:
170 £ 10 U) to receive 6 rounds of 200 U of Incobotulinum
toxin followed by 2 rounds of 200 U of OnaBT-A. Higher
dosages of botulinumtoxin A therapy demonstrated long-lasting
improvements in the frequency of monthly headache episodes
and pain severity in that trial [24]. Similarly, in limited research
on Russian women, 195 U of OnaBT-A were better than 155 U
[25].

In the current study, all headache outcome variables
(frequency, severity, duration, and disability) showed significant
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improvements with both treatment regimens (200 U and 155
U dosages of OnaBT-A). The most significant gains were
consistently seen with the higher dose. These results imply
that both OnaBT-A dosages are useful in controlling headache
symptoms and lowering the resulting disability.

Notice that the greatest improvement occurs between baseline
and 12 weeks. The progression continues between 12 and 24
weeks, albeit at a slower pace. This is a common "tapering"
pattern in clinical therapies where the initial reaction is the
strongest.

In pilot research conducted in Turkey in 2013, the therapeutic
impact of OnaBT-A on headache was examined in 30 individuals
with a diagnosis of migraine. The patients' mean MIDAS value
at the initial visit was 59.5 £ 24.3 (number=30) and at week
twelve was 23 + 20.6 (number=12) when injections were
administered again. The mean score at the 24-week was 20.4
+ 20.1 (number=5). the variance between the first and second
MIDAS scores was 61.1%, and was 65.72% between the first
and third MIDAS scores [26].

The mean MIDAS score in our study decreased significantly
in both groups. The group that received 200 U of OnaBT-A
had already decreased by 66.49% by 12 weeks. At the 24-week
mark, the improvement persisted somewhat, resulting in a total
decrease of 68.57% from the baseline. A significant clinical
success is a decrease from 57.66 (Grade IV: Severe Disability)
to 18.12 (Grade III: Moderate disability). The group that
received 155 U had dropping of MIDAS score about 62.07%.
The disability Grade was IV (Severe) with a baseline score of
55.18, The score fell to 20.93 by 24 weeks, which is close to
Grade III (Moderate Disability). This implies that the patient's
capacity to work and carry out daily tasks has significantly
improved, even if they are still having headaches.

The results of comparing the effectiveness of OnaBT-A alone
at the two doses indicate that the 200 U dose of OnaBT-A
significantly improved monthly headache frequency and
headache duration when compared to the 155 U dose according
to statistically significant p-values at both time points. Despite
the improvement in severity that favored the higher dose, the
differences were not statistically significant. Furthermore, there
were no significant differences in disability scores between both
doses. According to these results, the 200 U dose of OnaBT-A
seems to be more effective in lowering the frequency and
headaches duration, which could make it a good choice for
patients seeking relief from chronic headaches. However, when
considering treatment choices, clinicians should also take into
account the absence of distinctions in headache severity and
disability between two doses.

These data suggest a dose-dependent response to OnaBT-A
therapy, which is consistent with the findings of Zandich, A.,
and Cutrer, F.M., who reported that three rounds of OnaBT-A
200 U followed three rounds of 150 U, resulting fewer sever and
total headache [22].

The open-label trial design is an important factor to take
into account when assessing these results. The possibility
of a larger expectancy of benefit (a classic placebo response)
in the high-dose (200 U) group cannot be ruled out. This is
especially important for patient-reported, subjective outcomes
like functional disability (MIDAS) and headache severity



(GAMY). It's interesting to note, nevertheless, that there were
no statistically significant changes in the headache severity and
disability scores at 12 or 24 weeks between the 200 U and 155 U
groups. Only the objective criteria, such as the total duration and
quantitative frequency of headache days, were shown to exhibit
significant variations. This finding supports the clinical validity
of our targeted results by indicating that, although performance
or response bias may generally overestimate subjective benefits
in open-label trials, it did not specifically improve subjective
"quality" of pain relief in the higher-dose group.

The mechanisms of OnaBT-A in reducing headache in
CM achieved by reducing activation of peripheral pathways
primarily and central pathways as a secondary result. This
mechanism include: (a) its action on peripheral nerve endings
to interfere with precise events in the synaptic vesicle cycle
that fuse to the cell membrane normally and are recycled. This
interfering is occurring by increasing of nociceptive activation
threshold by decreasing neurotransmitters and neuropeptides
(eg, CGRP) circulating levels; (b) down regulation of (transient
receptor potential cation channel subfamily V member 1
(TRPV1)) receptors on unmyelinated C-fiber nociceptors in
trigeminal ganglion subsequent peripheral OnaBT-A injections
into the muscles of face; (c) reduction dorsal horn neurons
activation and expression of Nitric oxide synthase in the CNS
after OnaBT-A injections; (d) reduction the number of synapses
and dendrites in central sensory pathways, which was also
associated with changes in cell body shape and nucleolus. It is
currently believed that synaptic plasticity, central sensitization,
and other CNS alterations linked to OnaBT-A injections are
secondary to declining peripheral input in light of new evidence
disproving OnaBT-A trans-synaptic transfer [27].

Both doses (155 and 200 U) can block the principal pain
neurotransmitters (CGRP and Substance P) at the injection
site. When the toxic substance reduces the pain signal, stronger
stimulation is required. However, if the stimulus is strong enough
to overcome this higher threshold, the subsequent pain signal
activates the same inflammatory pathways that were previously
partially blocked by the lower dose. This is known as the potential
therapeutic ceiling effect, in which raising the dose effectively
raises the activation threshold and reduces the frequency of nerve
firing rather than affecting the severity of CM.

According to previous studies, patients with chronic migraines
often tolerate OnaBT-A extremely well; rates of treatment
discontinuation owing to side effects have been observed to
range from 1.4% to 3.8%. This implies that OnaBT-A can be
administered to the majority of patients without having a major
negative influence on their adherence to therapy.

However, other preventative migraine medications have a
far greater risk of side effect-related discontinuation (12.7%).
This suggests that these alternative treatments may cause more
unbearable adverse effects for patients [28].

Four patients in current study stopped taking OnaBT-A
because of adverse effects. This rate is much lower than
the discontinuation rates observed with other preventive
medications and falls within the lower range of previously
reported tolerability for OnaBT-A.

In summary, these findings illustrate the significance of
OnaBT-A dosage in the management of chronic headaches and
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offer crucial data to inform clinical decisions. While the 155
U dose gives adequate relief of pain intensity for many, the
200 U dose should be seen as a Frequency-Targeted Strategy.
It is specifically intended for patients with a high burden of
headache days who require a more aggressive reduction in
attack occurrence rather than only attack intensity. The possible
advantages and best practices for using this medicine to treat
CM will be better clarified by more research.

The main limitation of this research is that there was no placebo
arm and the researchers were not blinded. As a result, researchers
were vulnerable to biases regarding the new intervention arms.

Conclusion.

Overall, the study shows that OnaBT-A significantly lessen
the headache burden. The efficacy of this treatment approaches
for CM patients is confirmed by the statistically significant
p-values' consistency across both groups. It concludes that
administering 200 U of OnaBT-A, significantly reduce the
frequency and duration of headaches when compared to lower
dosages. It suggests that escalation to 200 U be considered for
those who do not obtain satisfactory frequency control and do
not achieve adequate relief with the standard 155 U dose. The
promising outcomes suggest a need for further studies into long-
term effects and evaluation of higher dosages or alternative
preventive treatment regimens.
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AHHOTAIHA:

BBenenne: Murpenb — pacrnpocTpaHEéHHOE
HeBpoJIOTHYEcKoe 3a001eBaHne; €€ MOXKHO KIIacCU(PHUIINPOBATh
KaK JSMU30AMYECKYI0 MM XpoHMYecKyro. Ilpu XxpoHuueckoi
murpesu (XM) oHUM U3 METOJIOB JICUEHH S, TOKA3aBIINX CBOIO
3¢ PEeKTUBHOCTB, SBIsIETCSI OHAO0OTYNMHOTOKCHH A (OHabT-A).

Leap ncciaenoBanusi: MOATBEPIUTH J10303aBUCUMBII 3 heKT
neuenust OHabT-A npu XM.

Marepunansl M MeToAbl: J[aHHO€  IPOCHEKTHBHOE
PaHIOMHM3MPOBAHHOE CPaBHHUTEIHHOE HCCIEJOBaHWE OBUIO
IIPOBEICHO B YAaCTHOM HEBPOJIOTMYECKON KinHUKe B Mocyne,
Upak. B uccnenoanun npussiau ydactue 106 marueHToB,
COOTBETCTBYIOIIMX AMArHOCTHUECKUM kpuTepusiMm XM. beuin
c(OpMHUpOBaHBl JBE TPYNIbl IanueHToB. [lepBas Tpymma
nonyuuna 200 EJ[ OnabT-A mnytemM MecTHONW HHBEKIIHH,
Bropas rpynna — 155 EJl. Kaxxnas rpynna nomyuana OnabT-A
B HavaJle UCCIIeI0BaHNUs, a Takxke yepe3 12 Henens. [lokasarenn
pE3yNnbTaToB,  BKIIOUYAIOIIME! €XKEMECAYHYI0  4YacToTy
TOJIOBHBIX 0OJIeH, TSDKECTb NMPHCTYIOB, MPOIOIDKUTEIHLHOCTD
TOJIOBHBIX OOJIell M CTENeHb WHBAJIMIHOCTH, OBUTM COOpaHBI
U 3apeTHUCTPHPOBAHBl HA MCXOJHOM YpOBHE, Ha 12-i u 24-i
HeJIeNsIX.

Pe3ynbTaThl: Bce NepeMEHHBIE, XapaKTEPU3YIOIIKE TOJIOBHYIO
0onb, TIOKa3aM 3HAYMTEIBHOE YIAYYIIEHHE TIpH 000X
pexuMax JiedeHusl. D(PQPEKTUBHOCTD 3THX METOJOB JICUEHHS
MOATBEPXKAAETCA CTAaTUCTUYECKU 3HAUUMBIMHU 3HAYEHUSIMU D,



COIIacoBaHHBIMM B 00enx rpymmax. Hanbonee 3HaunTenbHbIE
yITydIIeHus HaOJItoaiuch B IEPBOH rpyTime npu 6osiee BEICOKOH
Jo3e.

BoiBoabl: Vccrnenosanue mokaszano, yrto BeegaeHue 200 EJ|
OHa0OTyNMHOTOKCHHA A 3HAUUTENBHO CHI)KAET YacToTy M
MIPOJOJDKUTENILHOCT TOJIOBHBIX OOJIeil 10 CpaBHEHHIO CO
155 EJ. PexomenayeTcst paccMaTpuBaTh 3Ty IO3UPOBKY ISt
TIAIIMEHTOB, Y KOTOPBIX HE JOCTUTAETCs aIeKBaTHOE 00JIerYeHHe
npu 155 EJl OnaGorynuHotokcuna A. OOHaieXHBarolue
pe3ynbTaThl  YKa3blBalOT HA HEOOXOAMMOCTH JaNbHEHIIHNX
WCCIIEIOBAaHUI JONTOCPOUHBIX 3((EKTOB M OLEHKH Oojee
BBICOKHUX JI03.

KiioueBnie cJIoBa: XpOHHYECKast MHTPEHB,
OHAOOTYJIMHOTOKCHH A, m0303aBHCHMAsi 3()(EKTHBHOCTB,
HPO(QUIAKTHIECKOE JICUCHHE.
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