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Rapid Responders to Frovatriptan in Acute Migraine Treatment:
Results from a Long-Term, Open-Label Studypme_618 633..638

Egilius L. H. Spierings, MD, PhD, and Charlotte Keywood, MD, on behalf of the VML 251/96/08
investigators*

Department of Neurology, Brigham and Women’s Hospital, Harvard Medical School, Boston, Massachusetts, USA

A B S T R A C T

Background. The chronic nature of migraine and the reliance on acute treatment constitute the basis
of the present long-term, open-label study.

Objectives. First, assessment of the tolerability and safety of frovatriptan, 2.5–7.5 mg taken orally
over 24 hours, for the acute treatment of migraine, repeatedly over a 12-month period. Second,
assessment of the efficacy and tolerability of a second, double-blind dose of 2.5-mg frovatriptan,
compared with placebo, for nonresponse at 2 hours after treatment of moderate or severe headache
with 2.5-mg frovatriptan.

Results. With regard to the first attack treated, 173 (36%) of the 486 subjects in the study did not
take a second dose at 2 hours for nonresponse. At 2 hours and 4 hours, these “rapid responders”
experienced a decrease in headache intensity from moderate or severe to mild or no pain in 84% and
98%, respectively (“headache response”). Six percent of them experienced recurrence of moderate
or severe headache within 24 hours following a response at 4 hours and 12% took rescue medica-
tion. The response, measured in terms of median time to “complete migraine relief,” was main-
tained over 30 subsequent migraine attacks, treated from attack 2 onwards over the course of 12
months.

Conclusion. Frovatriptan provides a remarkably fast and high headache response in a subgroup of
more than one-third of migraineurs, with a very low 24-hour headache recurrence and low rescue
medication intake.

Key Words. Frovatriptan; Migraine Treatment; Rapid Responders; Headache Response; Headache
Freedom; Headache Recurrence; Complete Migraine Relief

Introduction

Frovatriptan is a medication in the class of
selective serotonin 1B/D agonists or triptans,

a tetrahydrocarbazole derivative with high affinity
for the serotonin-1B and serotonin-1D receptors
and moderate affinity for the serotonin-1A,
serotonin-1F, and serotonin-7 receptors [1].
Among the triptans, it is the most potent func-
tional agonist of the serotonin-1B receptor [2],

the vascular serotonin receptor that mediates the
cranial vasoconstriction induced by the triptans
[3]. It also has the longest plasma elimination half-
life (26 hours) [4] and, in addition, has demon-
strated selectivity for the (human isolated) basilar
vs coronary artery [5].

In five placebo-controlled, short-term studies
involving more than 3,000 patients, frovatriptan,
given in an oral dose of 2.5 mg, showed consistent
efficacy in acute treatment of moderate or severe
migraine headache, with, at 4 hours, an approxi-
mate twofold benefit in “headache response”
(mild/no pain) compared with placebo [6]. In this
article, it will also be demonstrated that frovatrip-
tan, 2.5 mg taken orally for treatment of moderate
or severe headache, conveys a remarkably fast
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and high headache response with a very low
24-hour headache recurrence in a subgroup of
migraineurs of more than one-third of the total
group studied.

Patients and Methods

Study Population
The study, long-term and open-label in design,
was conducted in 31 centers throughout the
United States and involved men and women
between the ages of 18 years and 65 years. They
suffered from migraine without or with aura, as
defined by the International Headache Society
(IHS) under codes 1.1 and 1.2, respectively [7],
and were otherwise healthy. The subjects had to be
able and willing to give signed informed consent
and to comply with study procedures, including
the completion of diary cards. Further, they had to
have had migraine for at least 1 year, with onset
before age 50 years, and two to eight moderate or
severe migraine headaches per month for at least 2
months prior to study entry. They could not suffer
from hemiplegic (IHS code 1.2.3) or basilar
migraine (IHS code 1.2.4) but could have other
kinds of headaches, however, less than 15 days per
month in total, and had to be able to distinguish
between them and their migraine headaches.
Women could not be pregnant or nursing and
were required to prevent pregnancy for the dura-
tion of the study, if not postmenopausal, by using
adequate contraception. In addition, the women of
reproductive potential had to have a negative urine
pregnancy test at the screening visit. Also, at the
screening visit, the subjects were required to have
a clinically acceptable physical exam, biochemistry,
hematology, urinalysis, and 12-lead electrocardio-
gram (ECG).

In terms of exclusion criteria, the subjects could
not have a diastolic blood pressure above
95 mm Hg or clinically significant cardiovascular,
cerebrovascular, hepatic, or renal disease. They
could not be taking symptomatic headache medi-
cations more than 2 days per week on average,
could not be habitually abusing headache medi-
cations, including ergotamine-containing com-
pounds, and could not have (a history of) alcohol
and/or substance abuse. Preventive migraine treat-
ment, with the exception of monoamine-oxidase
inhibitors, was allowed, provided that the medica-
tion dose(s) had been stable for 30 days, and the
treatment was expected to continue for the dura-
tion of the study. Subjects who had an allergy to

sumatriptan or had used an investigational medi-
cation, with the exception of frovatriptan, within
30 days of the screening visit were also excluded
from study participation.

A total of 500 subjects were to be recruited for
the study in order to achieve 300 subjects com-
pleting 6 months of treatment and 100 subjects
completing 12 months of treatment, to satisfy
International Conference on Harmonization
requirements.

Study Design
The subjects completed a screening visit, which
included a headache and medical history, physical
examination, blood and urine tests, and 12-lead
ECG. They were enrolled when meeting the eli-
gibility and exclusion criteria, pending the labora-
tory results. They were allocated to receive a
second, optional, double-blind dose of 2.5-mg fro-
vatriptan or identically looking placebo, randomly
allocated in a 1:1 ratio. They treated the first
attack, with the headache being moderate or
severe in intensity, and completed the diary card
immediately before and at 2 � 0.5, 4 � 1, 6 � 1,
12 � 2, and 24 � 2 hours after taking the medica-
tion. At these time points, they rated the intensity
of the headache, the level of their functional
impairment, and the presence or absence of
nausea, vomiting, photophobia, and phonophobia.
Headache intensity was rated as mild (allowing
normal activity), moderate (disturbing but not
prohibiting normal activity and bed rest not nec-
essary), or severe (normal activity had to be dis-
continued and bed rest may be necessary). In
addition to rating headache intensity at the fixed
time points, the subjects also documented the
exact time when they first noticed the intensity of
the headache to be mild or none, using a wrist-
watch (“stopwatch technique”). Hence, continu-
ous data were collected on the onset of action of
frovatriptan in the acute treatment of migraine
headache. With no response to the first dose of
frovatriptan, 2.5 mg taken orally, a second,
optional, double-blind dose of the study medica-
tion, frovatriptan or placebo, was taken at 2 hours.
The subjects were requested not to take rescue
medication until 4 hours after the first dose of
study medication. They returned to the center for
visit 2 within five working days after the first attack
was treated or 6 weeks after the screening visit,
whichever came first.

At visit 2, subjects who had not treated a
migraine attack within 6 weeks of the screening

Spierings and Keywood634

D
ow

nloaded from
 https://academ

ic.oup.com
/painm

edicine/article/10/4/633/1829442 by M
issouri U

niversity of Science & Technology user on 13 April 2023



visit were terminated from the study. The others
were provided with sufficient open-label fro-
vatriptan and diary cards to complete the next
13 weeks of the study and were asked to return
to the center every 13 � 2 weeks, for a maximum
of 52 weeks. At visit 2 and at each of the
13-week visits, the subjects underwent tolerabil-
ity and safety assessments, the latter consisting of
vital signs, laboratory tests, and a 12-lead ECG;
at the termination visit, they also underwent
another physical examination. For subsequent
attacks, they were instructed to take study medi-
cation as soon as they felt it necessary to do so,
regardless of headache intensity. They were
instructed to take further doses of frovatriptan at
2 hours for nonresponse and/or recurrence of
headache. Therefore, from the second treated
attack onwards, a maximum of three doses of fro-
vatriptan, that is, 7.5 mg in total, could be taken
over 24 hours. Diary cards were completed at the
time of each dosing of study medication, record-
ing the presence or absence of aura, headache
intensity, and the exact time to “complete
migraine relief,” as measured by the stopwatch
technique. Complete migraine relief was a sub-
jective assessment made by the subjects, which
encompassed relief of headache and associated
symptoms as well as the ability to return to
normal function.

Rescue medications for headache and nausea,
with the exclusion of ergots and triptans within 24
hours of study medication, were taken as required,
but preferably not within 2 hours of the first dose
of frovatriptan, and recorded.

Statistical Analysis
The first primary objective of the study was to
assess the tolerability and safety of frovatriptan,
2.5 mg taken orally for the acute treatment of
migraine up to three times in a 24-hour period,
repeatedly and without other restrictions for a
period of 12 months. The second primary objec-
tive, for the first attack only, was to assess the
efficacy of a second, double-blind dose of fro-
vatriptan, 2.5 mg taken orally, compared with
placebo, at 2 hours after the first dose for nonre-
sponse. From attack 2 onwards, efficacy was deter-
mined solely by having the subjects measure the
exact time to complete migraine relief with the
stopwatch technique. Statistical analysis was per-
formed on the intent-to-treat (ITT) population
using two-sided logistic regression analysis at 5%
significance level.

Results

Attack 1
Thirty-one investigators (see Appendix) enrolled
a total of 547 subjects in the study, of whom 496
(58 men and 438 women) treated a first attack
within 6 weeks of screening and were included in
the safety population (Figure 1). Six of the sub-
jects, however, were not included in the ITT
population (ITT1) because of lack of information
on dosing (N = 4) or efficacy (N = 1) or due to
lack of available medication (empty blister pack;
N = 1). Two hundred and one subjects treated at
least 30 attacks from attack 2 onwards and con-
stituted the ITT2 population.

Of the 490 subjects in the ITT1 population,
486 had moderate (N = 322) or severe headache
(N = 164) at the time of treatment and assessed
headache intensity at 2 hours after taking study
medication. The response at 2 hours in these 486
subjects was 37%, defined as a decrease in head-
ache intensity from moderate or severe to mild or
no pain.

Of the 486 subjects, 173 (36%) did not take a
second dose of study medication at 2 hours for
nonresponse. The 2–24-hour headache response
in these “rapid responders” is presented in
Figure 2, showing a 2-hour headache response of
84%. The median time to headache response
(mild/no headache) was 1.5 hours, compared
with 3.3 hours for the whole ITT1 population,
with the first quartile achieving this response

173 took
one dose

144 took
frovatriptan

169 took
placebo

313 took
two doses

486 treated moderate
or severe headache

four treated
mild headache

intent-to-treat population:
490

six no info on dosing or
efficacy or no medication

496 treated within 6 weeks

547 subjects enrolled

Figure 1 Flow diagram of the VML 251/96/08 study.

Rapid Responders to Frovatriptan 635

D
ow

nloaded from
 https://academ

ic.oup.com
/painm

edicine/article/10/4/633/1829442 by M
issouri U

niversity of Science & Technology user on 13 April 2023



within 45 minutes. The percentage of rapid
responders who were headache-free at 2–24
hours is shown in Figure 3. The headaches
treated by them were moderate in 70% and
severe in 30%; they treated the headaches within
2 hours of onset in 48%, from 2 hours to 4 hours
of onset in 20%, and after more than 4 hours in
32%. The percentage of rapid responders whose
headaches recurred within 24 hours at moderate
or severe intensity following a response at 4
hours was 6%; the percentage taking rescue
medication from 4 hours to 24 hours was 8%.
Figure 4 presents the effect of frovatriptan in the

rapid responders on the migraine-associated
symptoms, nausea, photophobia, and phonopho-
bia. The time to complete migraine relief in
these subjects was 2.0 hours, compared with 4.0
hours for the whole ITT1 population.

Thirty-seven percent of the 173 rapid respond-
ers reported adverse events; the more common
adverse events reported by these subjects are
shown in Table 1. The rapid responders did not
differ from the others in terms of demographics or
medical history characteristics, that is, age, gender,
migraine diagnosis, concomitant medication in-
take, and prior use of sumatriptan.

84%

98% 98% 97% 97%

0%

20%

40%

60%

80%

100%

2 hours (n = 147) 4 hours (n = 125) 6 hours (n = 110) 12 hours (n = 112) 24 hours (n = 153)

Figure 2 Percentage of “rapid responders” with headache response, defined as a decrease in headache intensity to mild or
no pain, after one dose of 2.5-mg frovatriptan, taken orally for moderate or severe migraine headache, 2–24 hours after
treatment (N = 173; missing data due to sleep).

32%

69%

85% 81%
87%

0%

20%

40%

60%

80%

100%

2 hours (n = 147) 4 hours (n = 125) 6 hours (n = 110) 12 hours (n = 112) 24 hours (n = 153)

Figure 3 Percentage of “rapid responders” who were headache-free after one dose of 2.5-mg frovatriptan, taken orally for
moderate or severe migraine headache, 2–24 hours after treatment (N = 173; missing data due to sleep).

55%

83%
73%

24% 29%
21%

9% 11% 8%

0%

20%

40%

60%

80%

100%

aibohponohpaibohpotohpaesuan

baseline 2 hours 4 hours

Figure 4 Percentage of “rapid responders” with nausea, photophobia, and phonophobia at baseline and at 2 hours and 4
hours after treatment with one dose of 2.5-mg frovatriptan, taken orally for moderate or severe migraine headache (N = 173).
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Attack 2 Onwards
Of the 173 rapid responders, 80 treated at least
30 subsequent migraine attacks from attack 2
onwards, with a median frequency of one per 6.9
days. The median time to complete migraine relief
for all attacks treated by these subjects (N = 5,447)
was 3.5 hours. The comparable time for the
attacks (N = 13,784) treated by all subjects who
treated at least 30 subsequent migraine attacks
(ITT2; N = 201) was 4.1 hours. When the head-
ache was treated at mild intensity (N = 1,333),
complete migraine relief was accomplished by the
rapid responders in a median time of 2.2 hours.
Recurrence, defined here as a need to redose
within 24 hours, occurred in 16% of the attacks
treated. Of the rapid responders, 83% stayed in
the study for 6 months and 57% for 12 months;
only 6% withdrew from the study specifically
because of lack of benefit. The median time to
complete migraine relief remained remarkably
similar over the 30 subsequent migraine attacks
treated over the course of a year, as is shown in
Figure 5.

Discussion

Unintentionally, the study design identified a dis-
tinct group of subjects with a consistently rapid
response to treatment of migraine headache with
frovatriptan. The identification of this group arose
as a result of the directive for the first treated
attack only, to repeat dosing with study medication
after 2 hours in case of nonresponse. More than
one-third of the subjects in the study did not take
the second dose of study medication after 2 hours,
classifying themselves as “rapid responders.”
These self-defined rapid responders did not show
a headache response at 2 hours as is generally seen
with the triptans, that is, between 42% and 77%
(pivotal trials of the oral triptans [U.S. labeling]).
They showed a response with 84% of the subjects
reporting mild or no pain at 2 hours and 98% at 4
hours, which maintained itself at that level over
the subsequent 20 hours. Compatible with this
high maintenance of the headache response are
the remarkably low 24-hour headache recurrence
and rescue medication intake (6% and 12%,
respectively). The results conveyed a high level of
satisfaction with the treatment, deduced from the
fact that more than 80% of the rapid responders
stayed in the study for 6 months and almost 60%
for 12 months.

It has been demonstrated in randomized,
double-blind, placebo-controlled studies that
frovatriptan in the oral dose of 2.5 mg has a
similar adverse event profile to placebo and that
it is well tolerated with long-term use [8]. This
good tolerability in combination with the above
reported, remarkably fast and high headache
response in a subgroup of more than one-third
of migraineurs, makes the medication an ideal,
first-line triptan.

Table 1 Adverse events reported by the 173 “rapid
responders” in the study

Adverse Events %

Dizziness 8.7
Nausea 5.2
Somnolence 4.6
Fatigue 4.0
Paresthesias 4.0
Headache 2.9
Myalgia 2.9
Chest pain 2.3
Flushing 2.3
Skeletal pain 1.2
Throat tightness 0.6

0

1

2

3

4

5

6

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

attack number

h
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Figure 5 Median time to complete migraine relief for the 80 “rapid responders” to 2.5-mg frovatriptan taken orally for
migraine who treated at least 30 subsequent attacks from attack 2 onwards (circles), in comparison to all subjects who
treated at least 30 subsequent attacks from attack 2 onwards (N = 201) (triangles).

Rapid Responders to Frovatriptan 637

D
ow

nloaded from
 https://academ

ic.oup.com
/painm

edicine/article/10/4/633/1829442 by M
issouri U

niversity of Science & Technology user on 13 April 2023



Acknowledgments

We thank Vernalis, Winnersh, United Kingdom, for finan-
cially supporting the study, the investigators listed in the
Appendix and their coordinators for conducting it, Martin
Pue, PhD, Vernalis, for assistance in the preparation of the
manuscript, and Maria K. B. Spierings, MA, for editorial
assistance. The study could not have been realized without
the willing participation of the migraineurs, to whom we
express our gratitude.

Disclosures

Dr. Spierings received honoraria (advisory board) and
grants (clinical trials) from Vernalis, Winnersh, United
Kingdom. He was the lead investigator of study VML
251/96/08, entitled: A 12-month study of VML 251 in the
acute treatment of migraine. The study was conducted
according to the guidelines of Good Clinical Practice and
in compliance with the World Medical Assembly Declara-
tion of Helsinki. Dr. Spierings had full access to the results
and analysis of the study as presented in a report he signed
off on for purposes of submission to the Federal Drug
Administration. Dr. Keywood was employed by Vernalis at
the time of the study. She functioned as the medical
monitor for the study and coauthored the article.

References

1 Graul A, Leson P, Castaner J. SB-209509/VML-251.
Drugs Future 1997;22:725–8.

2 Napier C, Stewart M, Melrose H, et al. Character-
ization of the 5-HT receptor binding profile of elet-
riptan and kinetics of [3H]eletriptan binding at
human 5-HT1B and 5-HT1D receptors. Eur J Phar-
macol 1999;368:259–68.

3 Van den Broek RWM, Bhalla P, Maassen VanDen-
Brink A, et al. Characterization of sumatriptan-
induced contractions in human isolated blood vessels
using selective 5-HT1B and 5-HT1D receptor antago-
nists and in situ hybridization. Cephalalgia 2002;22:
83–93.

4 Buchan P, Keywood C, Wade A, Ward C. Clinical
pharmacokinetics of frovatriptan. Headache
2002;42(suppl 2):S54–62.

5 Parsons AA, Raval P, Smith S, et al. Effects of the
novel high-affinity 5-HT1B/1D-receptor ligand fro-
vatriptan in human isolated basilar and coronary
arteries. J Cardiovasc Pharmacol 1998;32:220–4.

6 Ryan RE, Géraud G, Goldstein J, Cady RK,
Keywood C. The clinical efficacy of frovatriptan:
Placebo-controlled studies. Headache 2002;42(suppl
2):S84–92.

7 International Headache Society. Classification and
diagnostic criteria for headache disorders, cranial
neuralgias and facial pain. Cephalalgia 1988;8(suppl
7):1–96.

8 Géraud G, Spierings ELH, Keywood C. Tolerability
and safety of frovatriptan with short- and long-term
use for treatment of migraine and in comparison with
sumatriptan. Headache 2002;42(suppl 2):S93–9.

Appendix

VML 251/96/08 Investigators with Number of
Subjects Enrolled in Parentheses
Jeffrey Baggish, MD, Baltimore, MD (12); Harvey
J. Blumenthal, MD, Tulsa, OK (12); Roger K.
Cady, MD, Springfield, MO (18); David H. Cook,
MD, Raleigh, NC (16); Seymour Diamond, MD,
Chicago, IL (11); Keith R. Edwards, MD, Ben-
nington, VT (18); David L. Friedgood, DO,
DeMoines, IA (12); Ronald C. Gove, MD, Pleas-
antville, NJ (21); Daniel B. Hier, MD, Chicago, IL
(6); Robert G. Kaniecki, MD, Pittsburgh, PA (11);
David Kudrow, MD, Encino, CA (11); Theodore
E. Lefton, MD, Melbourne, FL (14); H. Edward
Logue, MD, Birmingham, AL (9); William E.
McIntosh, DO, Fort Worth, TX (12); W. Walter
Menninger, MD, Topeka, KS (30); Teri Perse,
MD, Edmonds, WA (24); John A. H. Porter, MD,
Milwaukee, WI (24); Alan M. Rapoport, MD,
Stamford, CT (6); Robert E. Ryan, MD, Chester-
field, MO (42); Sara E. Sacco, MD, Charlotte, NC
(17); Carl H. Sadowsky, MD, West Palm Beach,
FL (18); Joel R. Saper, MD, Ann Arbor, MI (18);
Frederick W. Schaerf, MD, Fort Myers, FL (24);
Jay A. Schecter, MD, Rome, GA (24); Elliot A.
Schulman, MD, Upland, PA (11); Egilius L. H.
Spierings, MD, PhD, Wellesley Hills, MA (48);
Stephen D. Silberstein, MD, Philadelphia, PA (6);
Stuart R. Stark, MD, Alexandria, VA (24); Gus
Stratton, MD, Barrington, RI (18); Stewart J.
Tepper, MD, Seattle, WA (12); and Jerry Tindel,
MD, Austin, TX (18).

Spierings and Keywood638

D
ow

nloaded from
 https://academ

ic.oup.com
/painm

edicine/article/10/4/633/1829442 by M
issouri U

niversity of Science & Technology user on 13 April 2023


	Rapid Responders to Frovatriptan in Acute Migraine Treatment: Results from a Long-Term, Open-Label Study
	Recommended Citation

	Rapid Responders to Frovatriptan in Acute Migraine Treatment: Results from a Long-Term, Open-Label Study

