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A DOUBLE-BLIND RANDOMIZED CONTROLLED
TRIAL OF LOW DOSES OF PROPRANOLOL,
NORTRIPTYLINE, AND THE COMBINATION OF
PROPRANOLOL AND NORTRIPTYLINE FOR THE
PREVENTIVE TREATMENT OF MIGRAINE

Renan B. Domingues'?, André L. Piraja da Silva', Simone A. Domingues’,
Camila Catherine H. Aquino’, Gustavo W. Kuster'

Abstract — Few trials have evaluated combination of two or more drugs in the preventive treatment of
migraine. In this study three therapeutic regimens were compared: (a) propranolol, at a dose of 40 mg per
day, (b) nortriptyline, at a dose of 20 mg per day, and (c) the combination of these two drugs in these dosages.
The groups were matched according to age, gender, and frequency of migraine attacks prior to treatment. The
period of treatment was two months and the frequency and intensity of headache attacks of the 30 days pre-
treatment period were compared with the frequency of headaches in the treatment period. Fourteen patients
in groups A and B and sixteen patients in group C have completed the study. Treatment with propranolol, alone
or in combination, was shown to be effective. Treatment with nortriptyline alone was not effective. All three
therapeutic regimens were safe and side effects were minimal. The frequency of discontinuation of the study
was the same in the 3 groups but no patient left the study due to adverse reactions. The combined therapy
proved to be as safe as the monotherapy. Further studies evaluating this and other possible combinations of
drugs in higher doses and for longer periods, should more clearly elucidate the role of combined therapy in
the treatment of migraine.
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Estudo controlado, randomizado e duplo cego do uso de baixas doses de propranolol, nortriptilina e a
combinagio destas duas drogas no tratamento preventivo da migranea

Resumo — Poucos ensaios clinicos tém avaliado o tratamento preventivo da migranea através da combinagéo
de drogas. Neste estudo, trés regimes terapéuticos foram comparados: (a) popranolol, na dose de 40 mg por
dia, (b) nortriptilina, na dose de 20 mg por dia e (c) combinacao destas duas drogas nestas dosagens. Os grupos
foram pareados de acordo com idade, sexo e frequéncia de crises previamente ao tratamento. O periodo de
tratamento foi de dois meses e a frequéncia e a intensidade das crises de cefaléia do periodo pré-tratamento
foram comparadas com as do periodo de tratamento. Concluiram o estudo 14 pacientes do grupo A, 14 do
grupo B e 16 do grupo C. Os tratamentos com propranolol, isolado ou em associacao mostraram-se eficazes.
O tratamento com nortriptilina isolada ndo se mostrou eficaz para a redugao do nimero de dias com cefaléia.
Todos os trés regimes terapéuticos foram seguros e os efeitos colaterais foram minimos. A freqiéncia de
abandono do estudo foi a mesma nos 3 grupos e nenhum paciente abandonou o estudo devido a reagoes
adversas. A terapia combinada mostrou-se tao segura quanto a monoterapia. Estudos futuros avaliando esta
e outras possiveis combinagdes de drogas, em doses maiores e por periodos mais longos, deverao elucidar
mais claramente o papel da terapia combinada no tratamento da migranea.
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Migraine is a common and disabling primary headache
disorder with worldwide prevalence of 10-12% of adult
population'. In a recent brazilian national survey migraine
was detected in 15.2% of the adult population”. There are
high impact and costs of migraine in the Brazilian public
health system®. Prophylactic treatment of migraine is used
in order to reduce the frequency of migraine attacks. It
can improve the quality of life of the patients* and reduce
the burden of migraine®.

A variety of drugs from diverse pharmacological class-
es are in use for migraine prevention®. Beta-adrenergic
blockers, such as propranolol, are among the most pre-
scribed drugs for migraine prophylaxis®’. There is clear
evidence that propranolol is more effective than pla-
cebo in the treatment of migraine®. The usual propra-
nolol doses for migraine prevention in clinical trials have
ranged from 80 to 160 mg a day®”. Antidepressants, espe-
cially tricyclic agents such as amitriptyline and nortrip-
tyline, have also been a mainstay in the prophylatic ther-
apy of migraine’®. Most studies have evaluated the effica-
cy of such drugs alone; however, there are some studies
with propranolol™” and tricyclic agents® in association
with other drugs. The clinical experience with combina-
tion therapy for migraine seems to be a rational approach
when monotherapy fails and when migraine is refractory™.
Another potential advantage of the combination thera-
py is the possibility of using lower doses of the combined
agents thus reducing the chance of side effects. However,
combination therapy still needs to be better evaluated by
controlled clinical trials".

In this study we have evaluated the short term effica-
cy and safety of the combination of low doses of propra-
nolol and nortriptyline compared to these drugs alone.

METHOD

The study was conducted at the headache outpatient clinic
of EMESCAM and received full approval from the Research Eth-
ics Committee (CEP) of this institution. Patients with clinical di-
agnosis of migraine and chronic migraine according to Interna-
tional Headache Society criteria of 2004 were selected®. The
inclusion criteria were: age over 18 years, presence of 4 or more
attacks of migraine per month, no prior or current prophylactic
treatment for migraine, no clinical conditions that precluded the
use of any of the drugs of the study, such as bronchial asthma,
symptomatic hypotension, hyperprolactinemia, bladder reten-
tion, or known hypersensitivity to any of these drugs.

The patients were randomized into 3 groups according to
gender, age, and frequency of crises. The first (group A) received
propranolol, the second (group B) received nortriptyline, and the
third (group C) received the combination of nortriptyline and
propranolol. The doses of propranolol were 20 mg in the first
two weeks and 40 mg in the six consecutive weeks, two times a
day. The doses of nortriptyline were 10 mg in the first two weeks
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and 20 mg during the next six weeks, two times a day. The dos-
es of each of these drugs were the same when given alone or
in combination. All tablets were handled by the same supplier,
a pharmacy certified by NBR 1SO 9001:2000. The medications
were not identified on the bottle. The identification of the med-
ication was not known by the researcher who was responsible
for the clinical assessment of the patients.

The patients were followed for a period of 3 months, dur-
ing which they were instructed to fill a headache diary with
the following information: presence of headache and intensity
of headache (0 — no headache, 1 — mild headache, 2 — moder-
ate headache, 3 — severe headache). In the first month, patients
have received no prophylactic medication. The patients were in-
structed to use the medications during the second and the third
months of the follow up. After the first visit, which was the ini-
tial assessment, signature of a consent form, and guidance on the
study procedures, and the instructions about the completion of
the headache diary were done. Patients were instructed to re-
turn on days 30,45, 60 and 90. On day 30 the patents began the
medication with the initial doses. On day 45 the definitive doses
were given and maintained during the next six weeks. The diaries
were returned to the research team on days 30, 60 and 90.

The analyses have compared the headache diary of the first
30 days (before start of medication) with the diaries between
days 60 and 90 (with full dose of the preventive medication).
The primary outcome evaluated was the proportion of patients
in each group that achieved a 50% reduction in the number of
days with headache. Secondary outcomes were: reduction of the
number of days with headache per month, frequency of side ef-
fects, and the proportion of patients abandoning the study be-
fore the end of medication. The causes of noncompliance and
side effects were individually registered. We have analyzed the
data from the three groups of patients with migraine and the
three subgroups of patients fulfilling criteria for the diagnosis
of chronic migraine within these groups.

Chi-square test was used for the comparison of the propor-
tions of patients achieving 50% reduction of headache days in
the three groups. The mean headache days and headache indices
of the pre-treatment period and the treatment period in each
group were compared with t test. The number of headache days
and headache indices were compared between the three differ-
ent groups with Wilcoxon matched pair test. The level of signif-
icance was set at p<0.05.

RESULTS

Seventy-six patients entered the study, with 25 in
group A, 24 in group B and 27 in group C. There were no
significant differences in age of patients of three groups
(p=0.4) and there were no differences in the gender distri-
bution (p=0.8). Forty-four patients completed the study,
fourteen in group A, fourteen in group B, and sixteen in
group C. Among patients who completed the study twen-
ty-nine had chronic migraine, nine in group A, ten in group
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Table 1. Reasons for exclusion of study.
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Group A Group B Group C
propranolol nortriptyline propranolol plus nortriptyline
Loss of the headache diary 3 0 3
Patients that did not return in day 30 7 9 6
Inadequate use of the medications 1 0 1
Patients desiring to discontinue in day 30 1
Medication intolerance 0 0

Group A

Group B Group C

| mpre-treatment M treatment |

Group A (propranolol) — p=0.001
Group B (nortriptyline) — p=0.49
Group C (propranolol+nortriptyline) — p=0.0006

25

Group A

Group B Group C

| Wpre-treatment  Etreatment |

Group A (propranolol) — p=0.01
Group B (nortriptyline) — p=0.43
Group C (propranolol+nortriptyline) — p=0.008

Fig 1. Median headache days in the pre treatment and treatment
phases.

Table 2. Side effects in the three groups.

Fig 2. Median headache days in the pre treatment and treatment
phases of the three subgroups of patients with chronic migraine.

Group A Group B Group C

propranolol nortritptyline propranolol plus nortryptiline p*
Xerostomy 1 5 8 0.03**
Weight gain 2 3 8 0.07
Somnolence 1 6 4 0.09
Dizziness 5 2 4 04
Constipation 1 2 2 0.8
No side effects 7 6 6 0.78

*According to Chi-square test; **Significant difference.

B, and ten in group C. The proportion of patients who
completed the study did not differ significantly between
the 3 groups (p=0.9). The proportion of patients with
chronic migraine in the three groups was not significantly
different (p=0.86). When comparing the age and gender
distribution of patients who completed the study for the

three groups and the subgroups of patients with chronic
migraine, there were also no significant differences. The
causes of the exclusion from the study are listed in Table 1.

The proportions of patients who achieved at least 50%
reduction in the number of days with headache in the 3
groups were: group A 42.8%, group B 28.6% and group C
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37.5% (p=0.73). The analysis of subgroups of patients with
chronic migraine also revealed no significant differenc-
es between the groups in the reduction greater than or
equal to 50% in the number of days with headache: group
A 55.5%, group B 30%, and group C 30% (p=0.42). When
comparing in each group the number of days with head-
ache in the pre treatment phase and the mean number
of days with headache in the treatment phase, the dif-
ference was significant in group A (p=0.001) and group
C (p=0.0006). In group B this difference was not statis-
tically significant (p=0.49) (Fig 1). The comparison of the
frequency of headache in the pre and treatment phases
of the three subgroups of patients with chronic migraine
was significantly different in groups A and C (p=0.01 and
p=0.008, respectively) but it was not significant in group
B (p=0.43) (Fig 2). The side effects recorded in the 3 groups
are shown in Table 2.

DISCUSSION

This study found no significantly different results in
the proportion of patients achieving a 50% or more re-
duction in the frequency of headache days in patients
using propranolol, nortryptiline, and the combination of
these drugs. The data of patients with chronic migraine
were analyzed separately since this condition presents
clinical, epidemiological, and therapeutic peculiarities™".
In patients with chronic migraine there was also no supe-
riority of any of these therapeutic regimens when con-
sidering the primary endpoint of the study. When com-
paring the number of days with headache in the period
before and during treatment there were differences be-
tween these treatments. The propranolol alone has signif-
icantly reduced the number of days with headache, both
for the whole group as in the subgroup of patients with
chronic migraine. The association of propranolol and nor-
tryptiline was also effective in reducing the number of
headache days in patients with migraine and patients with
chronic migraine. However, the group of patients with mi-
graine and the subgroup of patients with chronic migraine
did not have reduction in the number of days with head-
aches with nortriptyline. There are some possible expla-
nations for these findings. The low efficacy of this drug
might be explained by the low dose or the short time
used in the present study. Therefore, according to these
data, it can not be stated that the combination of drugs
does not increase the effectiveness of treatment of mi-
graine and chronic migraine.

None of patients abandoned the study due to side ef-
fects of drugs. Propranolol was very well tolerated. The
most frequent side effect to this drug, hypotension, was
not significantly more frequent than in the other 2 groups.
Nortriptyline was also very well tolerated. In groups B
and C the frequency of xerostomia was significantly high-
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er. There was also a higher frequency of weight gain, but
it has not reached statistical significance. These findings
were already expected considering the profile of side ef-
fects of nortriptyline®™. The combination of drugs did not
result in more side effects than monotherapy. This is en-
couraging in the sense of carrying out further studies of
combination of drugs.

This study has several limitations. The number of pa-
tients who completed the study in three groups was too
small, so that the conclusions on the effectiveness of
these treatments must be interpreted very cautiously. In
addition, the follow-up time of patients in the therapy
phase was only of two months with the first fifteen days
for titration of doses. Future studies evaluating the associ-
ation of drugs in patients with migraine and patients with
chronic migraine should include a larger number of pa-
tients and should follow patients for at least three months
using the drugs. Another limitation is that the symptom-
atic medications were not registered in the pre treatment
and treatment phases. However, despite these limitations,
this study points to some data that should be taken into
account in future combination drugs studies. First, the use
of beta blockers, at doses below those used in previous
therapeutic trials that used 80 to 160 mg per day of pro-
pranolol’, was effective. Therefore low beta blockers dos-
es in combination with antidepressants or other types of
drugs may be used in future studies. Second, the combina-
tion of these drugs did not result in higher intolerance or
more frequent side effects, suggesting that further studies
with combination of drugs can be safely carried out.

Pharmacological preventive treatment of migraine and
chronic migraine is a major challenge. The use of a sin-
gle drug has been widely studied, but the combination of
drugs could theoretically have advantages, since differ-
ent substances act on different targets of the pathophys-
iology of the disease. Although this study has not provid-
ed evidence of the therapeutic efficacy of the combined
use of nortriptyline and propranolol, the combination of
these substances showed to be safe and well tolerated.
Further studies using this and other combinations of sub-
stances, in larger groups of patients, in higher doses, and
for a longer period of time, may help to clarify the role of
combined therapy in the treatment of migraine.
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