
The clinical development program for sumatriptan in the late
1980s and early 1990s showed that the triptans were effective
drugs for the symptomatic treatment of migraine headache.1,2

Subsequent clinical experience confirmed this, as did the later
clinical trials with the newer triptans,3-8 although other drug
classes, e.g. the nonsteroidal anti-inflammatory drugs still have
an important role in some migraine patient populations.9

These trials and the subsequent clinical use of the triptans
raised several important questions. It soon became clear that
even though an individual might respond well to a triptan in
some headache attacks, for reasons that were not known, not all
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the patient’s migraine attacks necessarily respond to the
triptan.10,11 Even more important, some patients with otherwise
typical migraine headaches meeting the diagnostic criteria of the
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International Headache Society12 did not seem to respond to the
triptans at all, or at least not enough to receive a significant
treatment benefit. In one study involving 100 consecutive
patients seen in a headache clinic, 9% of patients failed to
respond at all to subcutaneous sumatriptan.1 3 As migraine
headache response rates are higher with subcutaneous
sumatriptan as compared to the oral or nasal forms,14 it seems
clear that some patients with migraine simply do not respond to
the triptans.

The factors associated with nonresponse of migraine patients
to the triptans remain to be identified. Our hypothesis was that,
although they meet diagnostic criteria for migraine, patients who
do not respond to the triptans are biologically different from
those who do. These biological differences might result in
differences in the clinical features of the headache as well as in
the psychiatric and psychologic profile of these patients. While
recognising that such differences might be subtle, the objective
of our study was to determine if differences could be found.

METHODS

Patients with a diagnosis of migraine with or without aura
were identified from the University of Calgary Headache
Research Clinic computer database in 1996, and requested by
telephone to participate in this study. These diagnoses in the
clinic were made according to International Headache Society
criteria.12 Patients who had been given in addition a diagnosis of
transformed migraine1 5 by the clinic physician were not
contacted. 

The database was searched starting from the date of the study
and going back in time. An attempt was made to contact all
eligible patients living in the Calgary region. Because responders
outnumbered nonresponders, eventually only nonresponders
were recruited as the database was searched further back in time
in order to keep the groups from becoming too unequal in size.
After the recruitment of 25 nonresponders, recruitment was
stopped due to limitations of time and resources. As a result of
this process, 74 eligible patients who agreed to participate made
up the study population.

Clinical records were reviewed to determine whether the
patient was responsive to sumatriptan or not. In addition, the
study questionnaire which was completed by all patients
obtained detailed information on the patient’s past experience
with sumatriptan and other migraine medications. Most patients
had tried sumatriptan multiple times in the past, either while
under our care or under the care of other physicians. Patients
who were nonresponsive to oral sumatriptan but who had not
tried subcutaneous sumatriptan at least twice were asked to treat
two headaches during our study with subcutaneous sumatriptan
(6 mg) which was provided so that they could be more securely
classified as nonresponders. Six of the 25 sumatriptan
nonresponders did not try subcutaneous sumatriptan after
recruitment into the study for various reasons including
needlephobia. One had had significant worsening of headache
after a single dose of subcutaneous sumatriptan in the past, and
did not wish to take a further dose.

Patients who rarely or never responded to sumatriptan were
considered nonresponders. Patients who had headache relief
from sumatriptan but who had significant side effects and/or
headache recurrence were still considered responders. Because

our objective was to compare approximately similar sized groups
of responders and nonresponders, the database was searched
more extensively to identify nonresponders, as they were less
common in our clinic population. The size of our patient groups
do not, therefore, reflect the relative frequencies of responders
and nonresponders in our clinic population.

After informed consent, all participants completed a detailed
questionnaire which obtained information on various
demographic factors and on clinical features of their headaches
(74 patients). 

In addition, 69 patients completed both the National Institute
of Mental Health, Diagnostic Interview Schedule (DIS) (revised
to cover DSM-III-R Disorders) and the 16 Personality Factor
Questionnaire (16PF – 5th Edition).

The DIS determines the patient’s lifetime history of
psychiatric disorders. The DIS was administered by a trained
interviewer. Only that portion relevant to diagnoses of interest to
us (generalized anxiety, anxiety, panic disorder, phobias, major
depression, dysthymia, obsessive compulsive disorder, nicotine
abuse, alcohol abuse, nonprescription drug abuse, and
prescription drug abuse) was administered.

The self-administered 16PF questionnaire was used to
delineate the major normal personality traits of the patients in
order to form a broad picture of each patient’s personality.

Statistical analysis
In all analyses, the dependent variable was the binary variable

indicating group membership, i.e. sumatriptan responder or non-
r e s p o n d e r. A graphical and descriptive analysis was done
examining the difference between the responder and non-
responder groups in each of the factors analyzed individually.

Categorical variables such as sex were cross-tabulated with
the dependent variable and significant differences detected by
means of the Fisher Exact Test. Differences in the continuous
variables were examined graphically using box plots and tested
using a T-test. For analysis of the 16PF results, a two-tailed T-test
was used to compare the two groups.

The issue of our relatively small sample size and the power of
our study needs to be addressed. For categorical variables, e.g. the
presence or absence of a clinical feature such as a lifetime history
of generalised anxiety, a two-sample binary power calculation
shows that a sample size of 30 for each group (which would
approximate the power of our groups) would have a power of 0.6
to detect a difference at the p<0.05 level if 25% of patients in one
group had the variable as opposed to 5% in the other group. We
could therefore have missed some differences of that magnitude
between our groups because of our small sample size (25 in one
group, 49 in the other). Asample size of 49 in each group would
have been necessary for a power of 0.8 to detect such diff e r e n c e s
at the p<0.05 level. Similarly, our study could have missed some
d i fferences between our two groups in the personality factors
measured on the 16PF because of low power.

RESULTS

Sixty-four (64) of the 74 subjects who agreed to participate
were female and ten were male. Forty-nine (49) patients were
classified as sumatriptan responders (44 women and five men),
and 25 patients were nonresponders (20 women and five men).
Although our patients were drawn from a headache referral clinic

THE CANADIAN JOURNALOF NEUROLOGICALSCIENCES

314

https://doi.org/10.1017/S0317167100001529 Published online by Cambridge University Press

https://doi.org/10.1017/S0317167100001529


and no doubt represent the more severe end of the migraine
headache spectrum, approximately 60% in each group reported
five or fewer migraine headaches per month. On the other hand,
even though patients who had been given a diagnosis of
transformed migraine on their clinic visit were not included in
the study, approximately 20% of patients in each group indicated
they had more than 15 days with headache each month on the
study questionnaire, and would qualify for a diagnosis of
transformed migraine as described by Silberstein et al15 at the
time of the study. Some of these patients overused a variety of
symptomatic medications including analgesics. Sumatriptan
responders and nonresponders did not differ significantly on
multiple factors including sex, education level obtained, and
body mass index. The responder group tended to be slightly
older (p=0.03), (Tables 1 and 2).

There were no differences between the two groups in many of
the multiple clinical features examined including age at migraine
onset, headache frequency, usual headache duration, unilateral
versus bilateral headaches, and the percentage of patients with
associated symptoms like vomiting, sonophobia, and
photophobia. Patients in both groups could identify a mean of
approximately six migraine triggers. The only diff e r e n c e
between the two groups in terms of clinical features was that
only 15% of patients in the sumatriptan nonresponder group
stated that greater than 25% of their headaches were menstrually
related, as compared to 56% of patients in the responder group
(p=0.003), (Tables 1 and 2).

The lifetime occurrence of many psychiatric disorders in the
two groups as measured by the DIS was also similar (Table 3).
These included the occurrence of anxiety, panic, phobias, major
depression, dysthymia, obsessive compulsive disorder, and
various categories of drug abuse. The only exception was a
diagnosis of generalized anxiety, which had occurred during
their lifetime in 22.7% of sumatriptan nonresponders and only in
4.3% of sumatriptan responders (p=0.030).

Four of the sixteen primary personality traits as measured by
the 16PF were statistically significantly different between the
two patient groups (p<0.05) (Table 4). The scales of the 16PF are
designed in terms of dichotomies, with high scores reflecting one
end of the dichotomy, and low scores the other. The four
dichotomies where the two groups showed statistically
significant differences were the shy/bold, the
practical/imaginative, the group oriented/self-sufficient, and
undisciplined/perfectionistic dichotomies. The scores indicated
that the nonresponders as a group tended to be more shy, less
group oriented, more perfectionistic, and more imaginative.
These results could be summarised by describing sumatriptan
nonresponders as individuals who, compared to responders, are
more timid and shy, more self-sufficient and less group oriented,
more perfectionistic, organised, and self-disciplined, and more
imaginative and unconventional. Nonresponders were also less
socially outgoing. This was particularly evident on the
extroversion second order factor which is a compilation of
several primary factors.

DISCUSSION

We separated our migraine patients into two groups:
sumatriptan responders and nonresponders. Other triptans were
not yet available in Canada at the time of the study. One could
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Table 1:  Patient Demographics and Migraine Clinical Features

Sumatriptan Sumatriptan p
Nonresponders Responders

(n=25) (n=49)
Age 37.6 (11.2)* 42.8 (8.7) 0.03
Body Mass Index 28.1 (21.5) 27.4 (16.7) 0.879
Age at migraine onset (years) 18.6 (11.6) 19.5 (10.0) 0.733
Headache frequency (per month) 7.8 (7.9) 7.4 (7.3) 0.844
Usual headache duration (hours) 31.8 (27.0) 40.4 (29.6) 0.218
Number of identified triggers 5.9 (3.3) 5.8 (3.2) 0.878

* Mean with standard deviation

Table 2: Patient Demographics and Migraine Clinical Features
(% of Patients)

Sumatriptan Sumatriptan p
Nonresponders Responders

(n=25) (n=49)
Male sex 20 10.2 0.290
No formal education beyond 

high school 28 22 0.400
University graduate 32 41 0.316
Headache mainly unilateral 60 71.4 0.432
>25% of headaches related to 

menstruation (females only) 15 55.8 0.003
Vomiting with migraine 

(at least occasionally) 80 77.6 1.000
Sonophobia 76 81.6 0.559
Phonophobia 96 89.8 0.657

Table 3:  Lifetime Prevalence of Psychiatric Disorders (%)

Sumatriptan Sumatriptan p
Nonresponders Responders

(n=22) (n=47)
Generalized anxiety 22.7 4.3 0.030
Anxiety 45.5 36.2 0.597
Panic 13.6 6.4 0.375
Phobia 40.9 34.0 0.601
Major depression 36.4 25.5 0.401
Dysthymia 9.1 10.6 1.000
Obsessive compulsive disorder 2.1 4.6 0.539
Nicotine abuse 27.3 21.3 0.760
Alcohol abuse 18.2 14.9 0.734
Nonprescription drug abuse 9.1 4.3 0.587
Prescription drug abuse 9.1 2.1 0.237
Any substance abuse* 45.5 34.0 0.429

* Some patients abused more than one substance
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question whether or not triptan unresponsive migraine patients
truly exist. Some patients who do not respond to sumatriptan
may respond to other triptans.16 There is also the issue of whether
some triptan “unresponsive” patients might respond if the triptan
dose was increased beyond the usual clinical dosage levels.
Although the percentage of patients who respond to sumatriptan
seems to increase very little if dosages are increased beyond 100
mg up to 300 mg,17 some other triptans appear to have a greater
dose response relationship. With rizatriptan, 67% of patients in
one study responded to a 40 mg dose, as compared to only 52%
who responded to a 10 mg dose.18 However, we believe it is fair
to say that our “sumatriptan unresponsive” patients were at least
relatively resistant to the therapeutic effects of sumatriptan, as
compared to our sumatriptan responders. Such an interpretation
is in agreement with the findings of Sheftell et al13 who found in
their clinical practice that 9% of the first 100 patients for whom
they prescribed sumatriptan did not respond to it. Similarly,
Visser et al19 found in a large series of migraine patients that
migraine attacks hardly ever improved in 9% of patients with
subcutaneous sumatriptan and 18% of patients with oral
sumatriptan. It is recognised that even in patients who respond
well to sumatriptan, some migraine attacks still do not respond
satisfactorily to the drug. It is unclear why this is the case, but
this is presumably due to pharmacokinetics or other factors,

rather than the basic biological differences which we hypothesise
separate our two patient groups.

Why some migraine patients are sumatriptan resistant is
unclear. Differences in the pharmacokinetic and pharmaco-
dynamic profiles of sumatriptan in different patient groups do
not seem to account for whether patients are responsive or non-
responsive to sumatriptan.20 Investigations up to this point also
suggest that known genetic diversity in the 5HT1B receptor does
not predict clinical responsiveness or nonresponsiveness to
s u m a t r i p t a n .2 1 One would expect, however, that some
biochemical factor or factors, presumably genetically based,
must be responsible for the sumatriptan resistance seen in a
minority of patients with migraine. If this is indeed the case, then
one might expect significant differences in the clinical features
of the migraine attacks in sumatriptan nonresponders versus
sumatriptan responders. However, like Visser et al,22 we found
few clinical differences in the two groups. In our study, clinical
features like age at migraine onset, usual headache duration, the
presence of various associated migraine symptoms, and most of
the other clinical features shown in Tables 1 and 2 were similar
in responders and nonresponders. The one exception was that in
response to the question “What percentage of your headaches are
related to your menstrual cycle?”, only 15% females in the
nonresponder group indicated that >25% of their headaches were
related, as compared to 56% in the sumatriptan responder group.
Because of the multiple comparisons done in our study, it might
be argued that this is a chance finding, however, the highly
significant p value (p=0.003) makes this unlikely. Visser et al,22

in a larger study, apparently did not find differences between
responders and nonresponders with regard to menstrual
migraine, although they asked the question somewhat differently,
and did not ask women to give a percentage estimation of what
proportion of their migraine headaches were menstrually related.

In patients with migraine triggered by menstruation, falling
estrogen levels are thought to be the main trigger for these
attacks,23,24 and the same is likely true for headaches occurring at
ovulation. Hence, if sumatriptan responders truly do have more
menstrual cycle influences on headache occurrence, this could
reflect a difference in the biochemical or physiological
mechanisms underlying their migraine attacks.

Patients with migraine are known to have a higher prevalence
of major depression than individuals without migraine,25,26 and a
higher prevalence of anxiety disorders, particularly general
anxiety (odds ratio 5.3).25 In our sample, 36% of sumatriptan
nonresponders had suffered a major depression at some time,
versus 26% of responders, but this difference was not
statistically significant. However, generalized anxiety disorder,
either current or in remission was present in 23% of sumatriptan
nonresponders as compared to only 4% of sumatriptan
responders (p=0.030). This higher lifetime prevalence of
generalized anxiety in sumatriptan nonresponders versus
responders, given our small sample size, requires confirmation.
It could reflect underlying biological differences between our
two patient groups. One possibility is that some 5HT receptor
subtypes, or their related mechanisms which produce migraine
relief, are different or less functional in sumatriptan non-
responders as compared to responders. There are precedents for
this in other disorders. For example, the normal rise in serum
growth hormone seen after administration of sumatriptan, a
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Table 4: 16 Personality Factors Questionnaire Results

Primary Factors Sumatriptan Sumatriptan
Low/High Score descriptions N o n re s p o n d e r s R e s p o n d e r s

(n=22) (n=47)
Mean (SD) Mean (SD)
Raw Scores Raw Scores

A. Reserved/Outgoing 14.5(4.2) 15.4 (4.8)
B. Concrete/Abstract thinking 9.5 (3.8) 9.4 (3.1)
C. A ffected by feelings/emotionally stable 11.0 (5.9) 13.0 (5.1)
E. Submissive/Dominant 12.5 (4.8) 11.5 (4.5)
F. Sober/Enthusiastic 10.1 (4.2) 10.5 (3.8)
G. Expedient/Conscientious 13.4 (3.9) 14.6 (4.1)
H. Shy/Bold 9.5 (5.2) 10.9 (6.5)*
I. Tough/Tender-minded 15.5 (5.3) 16.3 (4.0)
L. Trusting/Suspicious 9.4 (4.8) 8.6 (4.5)
M. Practical/Imaginative 8.8 (4.6) 6.3 (5.2)*
N. Forthright/Shrewd 12.2 (4.8) 10.2 (5.2)
O. Self-assured/Apprehensive 13.2 (6.0) 12.9 (5.2)
Q1. Conservative/Experimenting 18.3 (4.9) 17.0 (5.5)
Q2. Group-oriented/Self-sufficient 10.6 (4.8) 8.2 (5.3)*
Q3. Undisciplined/Perfectionistic 12.5 (5.0) 10.7 (4.9)*
Q4. Relaxed/Tense 12.0 (4.7) 10.6 (4.7)

Second Order Factors (Sten)
Extroversion 4.9 (1.8) 5.8 (1.8)*
Anxiety 5.9 (2.2) 5.2 (2.1)
Tough poise 4.7 (2.2) 5.1 (1.9)
Independence 5.5 (1.69) 4.9 (2.0)
Superego/Control 5.3 (1.5) 5.6 (1.6)

*  significant difference at .05 probability level (two-tailed)

https://doi.org/10.1017/S0317167100001529 Published online by Cambridge University Press

https://doi.org/10.1017/S0317167100001529


5 H TI D receptor mediated function, is blunted in major
depression.27 Further studies using the DIS28 with larger patient
numbers are needed to help clarify the relationship between
migraine, psychiatric disorders, and sumatriptan responsiveness.

The 16PF was developed by Cattell to assess 16 personality
traits which he considered the building blocks of personality.29,30

It is of interest that differences were present at the p<0.05 level
between our two patient groups for four of the sixteen traits
(primary factors). Our two groups were also different for one of
the five second-order factors: extroversion. The significance of
these findings is not clear. On the one hand, these personality
factors are likely under genetic control to some extent, and once
again the differences found could be evidence that our
sumatriptan nonresponders are biologically different from
responders. On the other hand, our nonresponders tended to be
less socially affiliative and more perfectionistic than the
responders. It is possible that these personality characteristics in
themselves could influence drug response.

Our study has several limitations. In general, patients referred
to the University of Calgary Headache Research Clinic represent
the more severe end of the migraine disorder spectrum. Although
not all our patients have seen other specialists before referral to
us, many have. This may limit the generalisability of our findings
to all patients with migraine. Also, our sample size was not large,
and it is possible that some other differences between our two
patient groups exist which were not detected by our study. On the
other hand, because multiple comparisons were made, it is
possible that some of the differences found by us, e.g. in the
prevalence of generalised anxiety which had a p value of 0.030,
were due to chance. Our results must, therefore, be interpreted
with caution. Our two patient groups also differed slightly with
regard to age and the percentages of males and females, but these
differences were not large and unlikely to have influenced our
findings. The differences in patient numbers in our two patient
groups would not be expected to influence the statistical
analysis, beyond the reduction in power resulting from the small
size of one patient group.

It is also uncertain whether other medications used by our
patients may have affected our findings. Although the
differences were not statistically significant within the power of
our study, substance abuse as measured by the DIS was
numerically more common in the nonresponder group (45.5% of
patients) as compared to the responder group (34%). However,
most of this substance abuse related to smoking (27% of non-
responders, 21% of responders). Prescription drug abuse had
occurred at some time in their lives in 9.1% of nonresponders
and 2.1% of responders. It is possible that prescription drug
abuse may have influenced sumatriptan responsiveness and/or
personality profiles in some patients but, given the relatively
small number of patients involved (two nonresponders and one
responder), is unlikely that prescription drug abuse materially
influenced our overall findings.

Our study also cannot determine if some of the differences
between the two groups observed by us were the result of the
differing responses to sumatriptan between the two groups rather
than the result of an underlying biological difference. For
example, if a patient with severe migraine did not respond to the
best available medication, this could perhaps secondarily give
rise to anxiety.

In summary, our data showed differences between patients
who did not respond to sumatriptan and those who did in several
areas, including the patient’s perception of whether their
headache occurrence was related to their menstrual cycle, in the
lifetime prevalence of generalized anxiety disorder as measured
by the DIS, and in the frequency of a number of personality
traits. All these findings suggest that sumatriptan nonresponders
are biologically different from responders. The nature of the
underlying biological factors responsible for these differences
and the mechanisms whereby they influence sumatriptan
responsiveness are unknown, although one possibility is that
these clinical features reflect differences in serotonerg i c
mechanisms between the two groups.
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