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Abstract

The article presented is devoted to the analysis of a possible new approach to the treatment of
migraine attacks. To date, there are several medical practices for their treatment. Their efficiency is on
average from 30 to 80%. However, the presence of numerous approaches to therapy, including non-
drug, indicates a complex mechanism of migraine pain.

The objective: to test the idea of polypill ( a co-formulated pill) use for relieving migraine pain.

Materials and methods. A three-component combination that affects the various links in the
formation of migraine pain has been proposed, namely: the nonsteroidal anti-inflammatory drug
nimesulide at a dose of 100 mg, the selective 5HT1B / 1D receptor agonist zolmitriptan 2.5 mg and the
selective beta-blocker nebivolol 5 mg became part of one remedy in certain therapeutic concentrations.
21 persons with more than 3 years of migraine attacks history participated at the research. POEM was a
study design, 6-month pilot open single-center prospective controlled randomized in one group with
historical control. Evaluation of the effectiveness of pain relief was performed on the MIDAS scale.

Results and discussion. 21 participants were randomized, 20 people completed the study. The
efficacy of the triple combination on the MIDAS score significantly reduced the severity of migraine
attacks (P<0.05), which was accompanied by a decrease in the relative risk of severe disability (RR
1,667, 95% Cl from 0.619 to 4,486, NNT 7.5) compared with mild disability (RR 1,575, 95 % SI from 0.685
to 3.619, NNT 6.08). The effectiveness of reducing the MIDAS score by 25% or more when using triple
therapy was higher in females RR 1.667 (95% SI from 0.666 to 4.171, NNT 3.5) and among women over
40 y. o. RR 2,333 (95% SI from 0.373 to 14.614, NNT 2.75). In general, the triple combination showed
higher efficacy in complete pain relief within 2 hours after treatment: 90% vs. 66% (P<0.1): RR 1,350 (95%
Cl from0.965 to 1.889, NNT 4.29). The possibility of creating a combined drug in one tablet is discussed.

Conclusions. The use of a triple combination of drugs in a migraine attack resulted in a statistically
significant compared to standard subject therapy for migraine pain relief within two hours of
administration, a reduction in the three-month MIDAS score, and facilitated the transition from Level 3
of disability according to MIDAS grade to a lower level. in the patients under observation. The triple
combination was well tolerated and was most effective in women over 40 years of age. Further studies
are needed to obtain clinical recommendations for the use of the tested combination.

All human studies were conducted in compliance with the rules of the Helsinki Declaration of the
World Medical Association "Ethical principles of medical research with human participation as an object
of study”. Informed consent was obtained from all participants.
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Introduction

Migraine is one of the headache varieties which
often causes disability. Its attack can cause severe
throbbing pain, usually on one side of the head,
which is often accompanied by nausea, vomiting
and extreme sensitivity to light, sound or smell [1].
Migraine attacks can last from hours to days, and
the pain can be so severe that it interferes with
work, social and daily activities. Approximately two
thirds of migraine cases are familial in nature with a
twofold predominance in females [2]. The
prevalence among adults is quite high, for example,
in the United States migraine affects approximately
1 in 6 Americans and 1 in 5 women over a 3-month
period [3].

Migraine can occur in four stages: prodrome,
aura, attack and post-drome. Not everyone who
suffers from migraines goes through all the stages,
which can be interrupted by adequate drug therapy.
To date, 5 groups of drugs show the greatest
effectiveness in the treatment of migraine attacks:
1) non-selective and selective agonists of serotonin
receptors, in particular agonists of SHTIB |/ 1D
receptors - triptans; 2) nonsteroidal anti-
inflammatory  drugs; 3) beta-blockers;  4)
antidepressants, in particular amitriptyline and
venlafaxine and 5) anti-alcitonin gene-related
peptides, including eptinezumab, erenumab,
fremanezumab and galcanezumab [4]. None of
these groups is absolutely decisive in the treatment
of seizures in general or in a particular person,
because the mechanism of the attack is much
caused and differs even in specific situations in the
same subject.

The working hypothesis of the study was to
increase the effectiveness of migraine attacks
treatment due to the simultaneous effect of
different drugs on the unrelated mechanisms of
migraine development [5].

The objective: to test the idea of polypill (a three
component co-formulated pill) use for relieving
migraine pain.

Methods

The essence of the approach proposed is the
simultaneous use of a combination of three drugs of
different action in the doses prescribed by official
instructions, namely: nimesulide at a dose of 100 mg,

selective agonist 5HT1B / 1D-receptors zolmitriptan
2.5 mg and selective beta-blocker - nebivolol 5 mg,
which became the essence of severe migraine
attacks treatment - IMAGE trial.

The conducted IMAGE study belongs to the
second class of clinical trials, namely: POEM
(Patient-Oriented Evidence that Matters) [6], 6-
month pilot open one-center prospective controlled
randomized in one group with historical control. All
the study participants gave informed consent to
participate in it.

21 participants were randomized and observed for
3 months against the background of their usual
seizure therapy, and then they were prescribed
three-component therapy in the presence of
migraine attacks. Thus, they themselves formed a
control group during the first three months of
observation (Fig. 1).

Evaluation of the effectiveness of pain relief was
performed on the MIDAS scale [7]. Statistical
analysis of absolute values, percentages and 50% of
the interquartile range was performed to assess
significant differences (P<0.05) and calculate the
absolute and relative risks of events [8, 9].

Results

21 participants with a history of migraine suffering
over 3 years (5 = 0.6) were included in a prospective
IMAGE pilot study, of which 20 subjects completed
the study (one person dropped out at 5 months of
follow-up). Characteristics of the study participants
are shown in Table 1.

According to the Table 1 data, the groups that
started and completed the study were completely
homogeneous without statistical differences. The
use of the triple combination did not reduce the
number of migraine attacks.

20 persons have completed the study. Among
them 18 persons (90%) received a triple drug
combination during migraine attacks at the
following doses: nimesulide of 100 mg [ zolmitriptan
2.5 mg [ nebivolol 5 mg. Two women aged 21 and 25
y. 0. received nimesulide 100 mg | zolmitriptan 2.5
mg | nebivolol 2.5 mg due to natural hypotension
(100-105 [ 60-65 mm Hg).

Table 2 shows the results of the effectiveness of
the triple combination in comparison with the three-
month control on standard therapy on the MIDAS
scale.
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As follows from Table 2, the appointment of a
triple combination significantly reduced MIDAS
score (P<0.05), which was accompanied by a
decrease in the relative risk of severe disability (RR
1,667, 95% Cl from 0,619 to 4,486, NNT 7.5)
compared with mild disability (RR 1,575, 95% Sl from
0.685 t03.619, NNT 6.08).

The effectiveness of reducing the MIDAS score by
25% or more when using triple therapy was higherin
females RR 1,667 (95% Cl from 0.666 to 4,171, NNT
3.5) and among women over 40 y. o. RR 2,333 (95%
Cl fromo0.373 to 14,614, NNT 2.75).

In general, the triple combination showed higher
efficacy in complete pain relief within 2 hours after
treatment: 90% vs. 66% before its administration
(P<0.1): RR 1,350 (95% SI from 0.965 to 1.889, NNT
4.29).

Patient tolerability of the triple combination,
which was defined as the patient's non- refusal to
re-prescribe it, was 95%, unwillingness to continue
to take the triple combination was demonstrated by
one person (5%) who dropped out of the study.

Discussion

Treatment of migraine attacks in adults and
children is an urgent problem [10, 11]. It has long
been known about the effectiveness of non-
steroidal anti-inflammatory drugs in the treatment
of mild to moderate migraine attacks [12, 13]. One of
the most effective NSAIDs for the treatment and
prevention of migraine is nimesulide. If seizures
cannot be stopped with non-steroidal anti
inflammatory drugs, drugs with more pronounced
specific action (triptans) are prescribed [14]. 5-HT1B/
1D receptor agonists - sumatriptan, zalistriptan,
naratriptan, almotriptan - are drugs for the
treatment of migraine and should not be used in
other types of headache, except for cluster
headaches.

In the presence of hypertension during the attack
- fast - acting antihypertensive drugs, such as
captopril  or  betablocker show  definite
effectiveness [15]. Beta-blockers have been used to
treat migraines for more than 25 years and are
considered one of the most effective drugs [16]. The
antihypertensive effect of renin-angiotensin system
inhibitors also demonstrates some potential in the
treatment of migraine attacks [17].

Antidepressants, in particular amitriptyline and
venlafaxine, have been offered for many years to
treat migraine attacks [18]. Medications for the
treatment of epilepsy also show some positive
results in the treatment of migraine attacks [19].

In recent years, active testing of anti-calcitonin
generelated peptides, including eptinezumab,
erenumab, fremanezumab and galcanezumab [20] is
being conducted. They have a more targeted
impact, but are much more expensive [21].

The presence of a large number of therapeutic
approaches, of which we have considered only a
part, indicates the lack of a highly effective means
to stop the attack of migraine. When prescribing
drugs to relieve migraine attack one should take
into account the severity and frequency of attacks,
the presence of other symptoms, the wishes of the
person and the history of treatment. It is possible
that the solution lies in the simultaneous impact on
various parts of the process, as proposed in the
presented IMAGE pilot study.

The IMAGE results obtained show that the
simultaneous effect on many links in the
development of migraine attack is more effective
than conventional therapy. Observations have
shown that the rate of seizure relief increases, the
power of the effect is greater, the tolerability of the
combination is good. Better efficacy in women over
the age of 40 indicates a possible increase in the
hypertensive component of the attack. However,
the correlation with baseline blood pressure, as well
as some other issues, namely sample increase, side
effect monitoring, individual dose selection, and
others, need to be continued.

Conclusions

1. The use of a triple combination in migraine
attack resulted in a statistically significant two-hour
pain relief compared to standard subject therapy, a
reduction in the three-month MIDAS score, and
facilitated the transition from Level 3 of disability
according to MIDAS grade to a lower level in the
patients under study.

2. The triple combination to relieve migraine
attack at a dose of nimesulide 100 mg [ zolmitriptan
2.5 mg /[ nebivolol 5 mg may be considered for most
subjects. In the presence of natural hypotension, a
dose of nimesulide 100 mg | zolmitriptan 2.5 mg /
nebivolol 2.5 mg is appropriate.
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3. The triple combination is more effective in
females and at the age over 40y.0.

4. The triple combination showed higher efficacy
and no increase in adverse reactions compared to
previously known human therapy.

5. The use of a triple combination did not reduce
the number of migraine attacks.
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Phase 1: 3 months duration,

different therapy of migraine,
n =21 Phase 2: 3 months duration,

three-component therapy of migraine,
n=21

Figure 1. Research design

Table 1. Clinical characteristics of IMAGE study participants

Indicator / group Number of subjects included in The number of subjects who

the study before the use of completed treatment, n = 20
polypill treatment, n = 21 Stage Stage 2: the next 3 months
1: thefirst 3 months

Women 14(67%) 14(70%)

Men 7(33%) 6(30%)

Women, age (years) 44.5(12) 33(12)

Men, age (years) 39(25) 40.5(19)

Age (years) 42(21.5) 43(16)

N of attacks, women 3(2) 3(2)

N of attacks, men 3(1) 2.5(1)

N of attacks 3(1.5) 3(1.5)

Pain relief within two hours of 14(66%) 18(90%)

treatment administration

Note: data are presented in absolute values, %, 50 percentiles with indication in parentheses of the interquartile
range
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Table 2. Evaluation of the effectiveness of the triple combination on the MIDAS scale

The number of
subjects included
in the study
before the use of
polyps treatment,

The number of
subjects who
completed
treatment, n =20
Stage 2: next 3

Statistical
significance of
differences

Absolute risk
(EER) / Relative
risk (RR) on
standard and
triple therapy

n =21 months
Stage 1: thefirst 3
months
MIDAS Score 244 133 p = 0.033960
MIDAS Gradell 6 (29%) 9 (45%) t=0.643 0.450/1.575
MIDAS Grade 1l 6 (29%) 6 (30%) t=0.037 0.286/ 0.952
MIDAS Grade IV 7 (32%) 5 (25%) t=0.267 0.333/1.667
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Figure 2. MIDAS score on standard therapy (right) and triple therapy (left)
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Figure 3. Level of disability according to MIDAS grade
Note: blue- triple therapy, orange - standard therapy
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