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Review Article

Allodynia-Associated Symptoms, Pain Intensity and Time to
Treatment: Predicting Treatment Response in Acute Migraine
Intervention

Roger K. Cady, MD); Frederick G. Freitag, DO; Ninan T. Mathew, MD; Arthur H. Elkind, MD;
Lian Mac, PhD; Alan C. Fisher, DrPH; David M. Biondi, DO; Gary Finlayson, RPh?;
Steven J. Greenberg, MD; Joseph F. Hulihan, MD

Objective—To evaluate the relationship between treatment ontcomes and allodynia-associated symptems (AAS) at the
time of treatment with almotriptan.

Methods.—Analyses were performed with data collected prospectively from patients in 2 recenily completed emdy
intervention trials, AXERT® Early miGraine Intervention Study (AEGIS) and AXERT® 12.5 mg time vs Tntensity Migraine
Study (AIMS): 2-hour pain free, 2-hour pain relief (AEGIS only), sustained pain free (SPF), use of rescue medication, and
median headache duration (AIMS only), in the presence and absence of pretreatment A AS, which was determined by responses
to a questionnaire. Analyses were conducted to evaluate possible prognostic variables.

Results.—The presence of prefreatment AAS did not have a significant effect on 2-hour pain-free, 2-hour pain-relief or
SPT rates, use of rescue medication, or headache duration. Significant factors for most favorable outcomes (greater 2-hour
pain-free, 2-hour pain-relief and SPF rates, less nse of rescue medication, and shorter headache duration) included treatment
with almotriptan 12.5 mg, treatment of mild or moderate headache pain, and treahnent within 1 hour of headache onset.

Conclusion.—Almetriptan 12.5 mg was efficacious in providing 2-hour pain free, 2-hour pain relief, SPF, and reducing
rescue medication use irrespective of the presence of AAS at the time of freatment. The most optimal efficacy ouicomes
occurred when patients treated migvaine attacks early and before the onset of severe pain. The presence of AAS, which may
indicate an early phase of allodynia, did not influence the efficacy of almotriptan therapy.

Key words: migraine, allodynia, almotriptan, early intervention

Abbreviations; AAS allodynia-associated symptoms, AEGIS AXERT® Early miGraine Infervention Study, ATMS AXERT®
12.5 mg time vs Intensity Migraine Stady, ET early treatment, PDA personal digital assistant, SPF sustained
pain free, ST standard treatment
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Daring their early clinical development and in
the pivotal trials of all serotonin (5-HT) receptoripap
agonmists (triptans) for the acute tireatment of
migraine, the primary efficacy measure was headache
relief (also called headache response), defined as a
decrease in headache pain intensity from severe or
moederate to mild or none. For this reason patients
enrolled in these trials were instructed to administer
the study drug when their headache pain was moder-
ate to severe in intensity. More recent recommenda-
tions suggest that headache relief should still be
measured, but as a secondary endpoint, mainly to
enable comparison of the results of newer trials with
those of the earlier ones.! A wide body of recent
clinical experience now indicates that early treatment
(ET) when migraine headache pain is mild may
enable a more optimal therapeutic response, for
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example, achievement of 2-hour pain free and sus-
tained pain free (SPF) outcomes.™

Retrospective analyses of clinical studies of acute
migraine treatmen{ with almotriptan 12.5 mg have
demonsirated significantly greater 1-hour pain-free,
2-hour pain-free, and SPF rates, lower recurrence
rates, and less use of rescue medication for patients
who treated their migraine attacks when headache
pain was mild compared with those who treated when
headache pain intensity was moderaie-to-severe.> In
addition,2-hour pain-free and SPF rates were substan-
tially better for patients who treated moderate-to-
severe headaches within 1 hour of pain onset.” Results
consistent with these retrospective analyses were
obtained in 2 prospective, randomized,
intervention trials of almotriptan 12.5 mg®® In the
AXERT® Early miGraine Intervention Study
(ALGIS), treatment with almotriptan 12.5 mg at the
carliest onset of headache pain and no later than 1

early-

hour after the migraine’s onset resulted in significantly
better 2-hour pain-free and SPF rates compared with
placebo.® In the AXERT® 12.5 mg time vs Intensity
Migraine Study (AIMS), while both pretreatment
headache pain intensity and time to treatment were
significant predictors of treatment outcome, headache
pain intensity at treatment initiation was a stronger
predictor of 2-hour pain free and SPF, and time to
treatment was a stronger predictor of headache dura-
tion and use of rescue medication.’ More recently, the
randomized, double-blind, placebo-controlled “Act
‘When Mild-AwM” study of aimotriptan 12.5 mg treat-
ment demonstrated greater 2-hour pain-free and SPF
rates for patients who treated with almotriptan
12.5 mg when headache pain was mild and within 1
hour of headache onset, compared with those who
took almotriptan 12.5 mg when their headache pain
intensity was moderate-to-severe. '

The strategy for acute treatment of migraine that
has been recommended has been termed “early inter-
vention.” Two differing definitions exist for early
intervention. One involves initiétjng treatment early
in the time course of an attack whereas the other
involves initiating {reatment when the intensity of

. headache pain is mild. Which of these is the optimal

treatment strategy has been under considerabie
debate.
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Furthermore, there are conflicting reports in the
literature regarding the relationship between the
presence of cutaneous allodynia and treatment
outcome, Development of central sensitization and
consequent cephalic cutaneous allodynia, in which
normally non-noxtous stimuli elicit painful sensations
most typically in regions of the face, scalp, and
ears," may mark a point during the evolution of a
migraine when pain and other symptoms of the attack
become less responsive to triptan intervention. The
repetitive occurrence of central sensitization with
recurring migraine attacks has been proposed as a
mechanism for the transformation of episodic
migraine to forms of migraine with very frequent
attacks (chronic migraine)."

_ Whether the presence of allodynia supersedes
both timing of therapy and pain intensity at the ini-
tiation of treatment as the main arbiter of therapeutic
response i also a contentious issue that is not well
understood.” "8 A growing body of data suggests that
acute therapy may be effective for treating some
patients who had already developed symptoms of
cephalic cutaneous sensitivity at the time of treat-
ment intervention. 174

Assessment of allodynia traditionally has been
performed using quantitative sensory testing (QST),
a technique for measuring pain thresholds that is
often impractical for use in large clinical trials.®*
More recent studies from several groups have used
guestionnaires (o attempt to identify allodynic
patients or those with symptoms of central
sensitization.”* The objectives of the present analy-
ses were to evaluate the relationship between the
presence of allodynia-associated symptoms (A AS), as
determined by responses to a questionnaire, with pain
intensity at time of treatment and the time to treat-
ment after headache onset on response to treatinent
with almotritpan 12.5 mg,

METHODS -
Study Designs of the AEGIS and AIMS
Trials,—The AEGIS trial was a multicenter, random-
ized, double-blind, parallel-group trial conducted at
37 centers in the United States in which patients were
randomized in a 1:1 ratio to treat 3 consecutive
migraine attacks with either almotriptan 12.5 mg or

matching placebo.® All patients were given the same
instructions, that is, to self-administer their study
medication at the earliest onset of headache pain of
any intensity, typical of their usual migraine, and no
later than 1 hour after the migraine’s ounset, and to
tecord their symptoms at multiple time points during
their headaches using a personal digital assistant
(PDA).

The AIMS trial was a muiticenter, open-label,
clusterrandomized study in which patients at 533
centers across the Unifed States treated 2 sequential
migraine headaches with almotriptan 12.5mg.’ All
patients at a treatment center (their cluster) treated
with the same center-specified regimen, either ET, in
which patients were instructed to self-administer
almotriptan 12.5 mg at the earliest onset of migraine
headache pain, which also was to be within 1 hour of
the onset of the pain, or standard treatment (ST),
when migraine pain intensity had become moderate
or severe in intensity regardless of time from the
onset of migraine headache pain. Patients were given
a stopwatch to record headache duration and were
instructed on how to complete a migraine assessment
card and how to make the necessary telephone calls
using an inferactive voice response system (o record
symptoms at multiple time points during their head-
aches.

Patients Included in the AEGIS and AIMS
Trials.—A comprehensive list of inclusion and exclu-
sion criteria for the AEGIS and AIMS trials have
been published previously.** Key inclusion criteria for
both trials were: patients 18-65 years of age with a
history of International Headache Society-defined
migraine of at least moderate pain intensity with or
without aura for at least 1 year. In the AEGIS trial,
patienis were required to have had an average
migraine headache frequency of 2-6 each month for
the past 3 months. In the AIMS trial, patients were
required to have had an average migraine headache
frequency of 1-6 each month for the past 3 months,
Key exclusion criteria for both trials were onset of
migraine at >50 years of age or an average of =15
headache days/month in the previous 6 months.
Patients were excluded if they had a contraindication
to almotriptan or other triptan or previously discon-
tinued almotriptan therapy because of an adverse




event (or a lack of efficacy in the AEGIS trial), The
ATMS trial excluded patients who were, in the
opinion of the investigator, treatment-refractory to
triptans. Patients were excluded if they had migraine
aura without headache or headaches that occurred
predominantly upon awakening in the morning. The
AEGIS irial excluded patients with routine nonmi-
graine headaches that would confound discrimination
from migraine headache, hemiplegic or basilar
migraine, or migraines typically accompanied by
vomiting. Finally, patients in both trials were excluded
for current, recent, or suspected history of substance
dependence/abuse or chronic alcohol abuse within
the past 6 months (or positive urine drug screen in the
AFEGIS trial).

Outcomes Measured in the AEGIS and AIMS
Trials.—The primary efficacy cutcome in the AEGIS
trial was 2-hour pain free. The secondary efficacy out-
comes included pain free at 0.5, 1, 4, and 24 hours;
pain relief at 0.3, 1, 2, 4, and 24 hours; SPF; and use of
rescue medication at 0-24 hours post-treatment. Two-
hour pain free was defined as a decrease in baseline
pain intensity from severe, moderate, or mild to no
pain, without the use of supplemental pain medica-
tion and/or antiemetic medication at 2 hours postdose
for the first headache. Pain relief was defined as a
decrease in baseline pain intensity from severe or
moderate to mild or no pain, without the use of
supplemental pain medication and/or antiemetic
medication. SPF was defined as pain free at 2 hours
postdose with no recurrence of moderate or severe
headache pain over the ensuing 2-24 hours, with no
use of supplemental pain medication and/or no use of
antiemetic medication through 24 hours postdose.

The primary efficacy outcome in the ATMS trial
was total headache duration, defined as the time from
onset of headache pain until complete resolution of
the migraine headache pain was achieved. Secondary
efficacy outcomes included 2-hour pain free, SPF, and
use of rescue medication before attaining pain free,

Both the AEGIS and AIMS trials assessed the
presence of sensitization of pain sensory pathways
and AAS using a 4-item questionnaire. Data from
question 4, which was specific for symptoms sugges-
tive of cephalic cutaneous sensitization (Do you have
head or face pain or scalp tendemess in response to

touch or pressure that usunally does not cause pain,
such as wearing eveglasses, combing your hair,
wearing a hat, or lying down on the side that your
headache is on?), were used to assess the presence of
AAS

Patienis Included in Curremt Amnalysis—In the
AEGIS trial, of the 378 randomized patients (189
almotriptan, 189 placebo), 317 (162 almotriptan, 155
placebo} were included in the evaluable-for-efficacy
population, defined as all patients who took study
medication to treat the first qualifying migraine head-
ache and had baseline and 2-hour post-treatment
headache pain intensity data. Two patients in the
almotriptan-treated group had incomplete AAS data
and were not included in the current analysis {160
almotriptan, 155 placebo).

The AIMS trial enrolled 1268 patients in the ET
group, and 757 of these patients were included in the
evaluable-for-efficacy population, defined as all
patients who took study medication and had informa-
tion for their first headache pertaining to either dura-
tion of headache pain or time to rescue medication
before achieving pain free; 1175 patients were
enrolled in the ST group, 693 patients with a first
headache who were included in the evaluable-for-
efficacy population. Because of the overlap between
ST patients who treated early and those in the ET
cohort, comparative subgroup post hoc analyses were
performed on several cohorts: ET patients who
treated their mild, moderate, or severe migraine
within 1 hour of pain onset (ET = 1 hour,n=652),ST
patients who treated their moderate or severe
migraine within 1 hour of pain onset (ST =< 1 hour,
n = 288), and ST patients who treated their moderate
or severe migraine greater than 1 hour from onset of
pain {ST >1 hour, n=364). The ET patients who
treated their migraine headache after 1 hour of pain
onset (n=105) and the ST patients who treated mild
headache pain (n=41) were excluded from the
evaluable-for-efficacy populations and were not
included in these post hoc analyses. Two patients (one
in the ST = 1 hour subgroup and one in the ST > 1
hour subgroup) had incomplete AAS data and were
excluded from the current analysis (287 patients in
the 8T = 1 hour subgroup, 363 patients in the ST > 1
hour subgroup).
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Statistical Amalyses.—All inferential statistical
tests were 2-tailed and employed a type I error of
0.05. No corrections were made for multiplicity. Sum-
maries and analyses presented here were based on
the first study migraine headache for AEGIS or
AIMS using the evaluable-for-efficacy populations.

In the AEGIS trial, the percentage of patients
who achieved pain free, pain relief, and SPF were
compared between treatment using a
Cochran-Mantel-Haenszel general association test,

groups

stratified by pretreatment pain intensity and pooled
center. The chi-square test was used to compare the
proportion of patients with rescue medication usage
between treatment groups. '

In the ATMS trial, the statistical analyses, which
accounted for the cluster-randomized study design,
were conducted under a working correlation siruc-
ture of independence among patients. The statistical
sets of analyses for the dichotomous outcome results
of 2-hour pain free and use of rescue medication were
performed with Generalized Estimating Equation
methodology using Proc GENMOD from version 9.1
of SAS (SAS Institute Inc., Cary, NC, USA). For the
2-hour pain-free variable, patients were assirmed not
to have a successful response if they required rescue
medication within the first 2 hours. For each dichoto-
mous variable, the comparative results of the groups
were summarized by the odds ratio. The statistical sets
of analyses for the duration of headache pain were
performed using a proportional hazards model with
treatment group only. To account for correlated
observations of patients within an investigator,
PROC SURVIVAL from the statistical program
SUDAAN (Research Triangle Institute, Research Tri-
angle Park, NC, USA) was utilized with investigator
as the cluster, Patients who did not achieve initial
complete pain free and remedicated with study medi-
cation or took rescue medication were assigned a
value of 24 hours for headache duration.

Analyses conducted te evaluate possible prog-
nostic variables in the AEGIS trial inciuded treat-
ment group (placebo vs almotriptan), pretreatment
headache pain intensity (mild and moderate vs
severe), and pretreatment AAS (present vs absent;
indicated by ves vs no response to question 4 of
Central Sensitization Questionnaire-4). In the ATMS

ET population cohort, the analyses were conducted
to evaluate bascline pain intensity (moderate vs
severe) and pretreatment AAS (present vs absent). In
the ATMS ST population cohort; analyses were con-
ducted to evaluate as possible prognostic variables
the baseline pain intensity (moderate vs severe), time
to study medication administration {=1 hour vs >1
hour from headache onset), and pretreatment AAS
(present vs absent).

RESULTS :

Effect of AAS on Primary and Secondary
Ouicomes in AIMS and AEGIS.—In both ‘the
AEGIS and ATMS ftrials, the presence vs absence of
pretreatment AAS did not have a significant effect on
the proportion of patients who achieved 2-hour pain
free {Fig. 1). When stratified by pretreatment pain
intensity, patients who treated severe pain in the pres-
ence of AAS achieved the lowest 2-hour pain-free
rates, but these were not significantly lower compared
with the absence of AAS (Table 1). Two-hour pain-
free rates in patients with pretreatment mild or mod-
erate pain in the absence of AAS compared with
severe pain in the presence of AAS were 34.7% vs
13.3% in the almotriptan-treated AEGIS population,
42.1% vs 28.0% in the ET = 1 hour AIMS popula-
tion, 51.8% vs 15.8% in the ST = 1 hour ATMS popu-
lation, and 43.0% vs 22.4% in the ST > 1 hour AIMS
population. A similar result was seen for 2-hour pain
relief in data collected in the AEGIS trial (the ATMS
trial did rot collect data on this endpoint), that is, the
presence vs absence of AAS did not have a significant
effect on the proportion of patients who achieved
2-hour pain relief (Fig. 2, Table 1). '

The propoertion of patients who achieved SPF was
greater in patients without pretreatment AAS com-
pared with those with pretreatment AAS in both the
AEGIS and AIMS trials (Fig. 3). This pattern contin-
ues when patients are stratified by pretreatment
headache pain intensity {Table 1). Sustained pain-
free rates in patients with pretreatment mild or mod-
erate pain in the absence of AAS compared with
severe pain in the presence of AAS were 30.6% vs
6.7% in the almotriptan-treated AEGIS population,
19.7% vs 6.9% in the ET = 1 hour AIMS population,
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Fig 1.—Proportion of patients achieving 2-hour pain free relative to presence vs absence of pretreatment allodynia-associated
symptoms (AAS). AEGIS = AXERT® Early miGraine Intervention Study; AIMS = AXERT® 12.5 mg time vs Intensity Migraine

Study; ET = early {reatment; ST = standard freatment,

28.6% vs 6.7% in the ST = 1 hour AIMS population,
and 17.6% vs 49% in the ST>1 hour AIMS
population. _

Use of rescue medication was measured differ-
ently in the 2 trials: in AEGIS, use of rescue medica-
tion was measured from 0 to 24 hours post-treatment
whereas in AIMS, it was defined as use any time
before attaining pain free. In both the AEGIS and
AIMS trials, the proportion of patients using rescue
medication was substantially lower in patients
without pretreatment AAS compared with those with
pretreatment AAS (Fig. 4). This patiern continued
after stratification by prefreatment headache pain
intensity (Table 1) with lower use of rescue medica-
tion in patients with pretreatment mild or moderate
pain in the absence of AAS compared with severe
pain in the presence of AAS: 36.1% vs 46.7% in the
almotriptan-treated AEGIS population, 30.8% vs
56.0% in the ET = 1 hour AIMS population, 9.7% vs
342% in the ST =1 hour AIMS population, and
45.2% vs 64.2% in the ST > 1 hour AIMS population.

Headache duration, the primary endpoint of the
ATMS trial but not measured in the AEGIS trial, was
unaffected by the presence of AAS in the subgroups
that treated early (ET =1 hour and ST = 1 hour),
but was substantially longer in patients with pretreat-
ment AAS in the subgroup of patients who treated
later (ST > 1 hour) (Fig. 5). The effect of pretreatment
pain intensity and presence vs absence of AAS on
headache duration is shown in Table 2.

Evaluation of Prognostic Variables.—Evaluation
of prognostic variables in the AEGIS trial (Table 3)
showed that assignment to almotriptan vs placebo
was the strongest predictor of superior outcomes,
Mild or moderate pain intensity pretreatment com-
pared with severe pain intensity pretreatment was
atso a predictor of significantly better 2-hour pain-
free and 2-hour pain-relief rates and had some impact
on the SPF rate. Pretreatment AAS was not a signifi-
cant predictor of the 4 outcomes measured.

Evalunation of the prognostic variables in the ET
arm of ATMS showed that mild or moderate migraine
headache pain intensity as compared with severe pain
intensity at the time of treatment was predictive for
superior primary (shorter headache duration) and
secondary (greater 2-hour pain-free and SPF rates,
less use of rescue medication) outcomes (Table 4}
Pretreatment AAS wasg not a significant predictor of
the 4 outcomes measured. In the ST arm, both pre-
treatment moderate headache pain mtensity as com-
pared with severe pain intensity and treatment at
earlier time points (=1 hour vs >1 hour) were associ-
ated with superior primary and secondary outcomes.
For 2-hour pain free and SPF, headache pain intensity
(ie, moderate vs severe) was a stronger predictor of
superior outcomes than time to treatment (ie, =1
hour vs >1 hour). For headache duration and use of
rescue medication, time to treatment was a better
predictor compared with pretreatment headache pain
intensity. Pretreatment AAS was not a significant pre-
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. Fig 2—Proportion of patients achieving 2-hour pain relief relative to presence vs absence of pretreatment allodynia-associated
symptoms (AAS). AEGIS = AXERT?® Early miGraine Intervention Study.

dictor of headache duraticon or 2-hour pain free, but
was a significant predictor of SPF and had some
impact on the use of rescue medication.

Evolution of AAS Pest-itreatment.—Tigure 6
depicts the proportion of patients who reported AAS
at designated time points before and after treatment
with almotriptan or placebo. Within 1 hour after treat-
ment, 2 similar proportion of patients in the 2 treat-
ment groups were experiencing AAS. By 2 hours,
fewer patients in the almotriptan-treated group
compared with the placebo-treated group reported
experiencing AAS; the difference between the
almotriptan-treated and placebo-treated patients
reporting AAS was significant at 4 and 24 hours
post-treatment.

DISCUSSION

The development of triptans has been a major
advance in the acute treatment of migraine head-
ache,” but investigation of migraine treatment effec-
tiveness and migraine pathophysiology continues.®
The present analyses aimed to address a key clinical
issue in the acute management of migraines: Is there
an interaction between AAS and 2 treatment strate-
gies with triptans: (1) treat when headache pain is
mild; (2) treat early after migraine onset?

In the AEGIS and AIMS trials, patients receiving
almotriptan 12.5 mg within 1 hour of headache onset
demonstrated relatively high rates of 2-hour pain free

“independent of the presence or absence of AAS at

the time of initial treatment. The combination of

E3 AAS absent M 545 prosent

S0 .
: gl PeR a3
1 Patients with
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Fig 3.—Proportion of patients achieving sustained pain free (SPY) relative to presence vs shsence of pretreatment allodynia-
associated symptoms (AAS). AEGIS = AXERT® Early miGraine Intervention Study; AIMS = AXERT® 12.5 mg time vs Intensity

Migraine Study; ET = early treatment; ST = standard treatment.
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Fig 4—Proportion of patients using rescue medication relative to presence vs absence of pretxeatment allodysia-associated
symptoms {AAS). AEGIS = AXERT® Early miGraine Intervention Study; AIMS = AXERT® 12.5 mg time vs Iatensity Migraine

Study; ET = early treatment; ST = standard treatment.

treatment delay {(>1 hour after onset) and the pres-
ence of AAS was associated with a longer median
headache duration in the AIMS trial; AAS in patients
treating early (<1 hour) did not appear to affect head-
ache duration. Treatment with almotriptan 12.5 mg
was associated with significant reductions in the pro-

- portion of patients with post-treatment AAS at 4 and
24 hours compared with placebo treatment in the
AFEGIS trial. Significant factors for optimal treatment
outcomes (besides almotriptan therapy) included
treatment when headache pain intensity was mild or
moderate, and timing of initial treatment within 1
hour of headache onset. The only influence of AAS
observed was on SPF rate and use of rescue medica-
tion in the ST arm of the AIMS trial.

The benefils of treating migraine with a (ripltan
early afier onset and/or before the onset of moderate-
to-severe headache pain have been demonstrated in
numerous retrospective analyses and clinical studies
of almotriptan 12.5mg and other triptans.**10273
Findings for treatment of migraine with an oral
triptan when cutaneous allodynia is present are more
limited; these studies, specifically using oral forms of
sumatriptan and rizatriptan, have suggested that the
presence of cutaneous allodynia marked a clinically
significant point in the progression of a migraine
attack during which the triptans were less effective
for managing migraine headache pain.?2'**

Triptans are generally believed to have their
primary action on presynaptic 5-HTg tecepiors, on
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Fig 5.—Headache duration relative fo presence vs absence of pretreatment allodynia-associated symptoms (AAS).
AIMS = AXERT® 12.5 mg time vs Intensity Migraine Study; ET = early ireatment; ST = standard treatinent.
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Table 2.—FEffect of Pretreatment Headache Pain Intensity on Median Headache Duration (Hours) in the Presence and

Absence of AAS: ATMS

Treatment group ET = 1 hour ST =<1 hour ST>1 hour
Presence of AAS AAS- AAS+ AAS— AASH AAS- AASTH
No. of patients 263 389 104 183 120 243
Pretreatment Mild + moderate 3.00 2.60 - - - —
pain intensity P value 329 - -
Moderate — - 233 2.08 8.00 i85
P value - 979 125
Severe 3.46 24 1135 5.88 24 24
P value 092 981 446

AAS = allodynia-associated symptoms; AIMS = AXERT? 12.5 mg. time vs Intensity Migraine Study,; ET=early treatment;

ST = standard treatment.

first~order

meningeal nociceptive  perivascular

of cutaneous allodynia (ie, a clinical marker for

neurons, and on 5-HTp receptors on trigeminovascu-
lar fiber endings,” which might explain the enhanced
efficacy of triptans for the relief of migraine pain
when treatment is initiated early in a migraine attack
while the migraine pain is primarily thought to be
assoclated with peripheral nociceptive mechanisms
such as trigeminovascular inflammation and periph-
eral sensitization. The findings of a reduction in pain
relief responses to oral triptans after the development

central sensitization) appear to be consistent with a
hypothesis that S-HT:pyp receptors are not expressed
on the central nociceptive neurons of the spinal and
medullary dorsal horn and other central structures.'?

Burstein and colleagues, however, proposed
another aspect of central sensitization that may be
clinically relevant for the treatment of migraine after
development of allodynia. They describe 2 function-
ally and anatomically distinct phases of central sensi-

Table 3.—Muitivariate Evaluafion of Prognostic Variables: AEGISt

Efficacy endpoint Prognostic variable N Risk ratio P value
2-hour pain free Treatment group 0.51 0080
Headache pain intensity 3.54 0250
AAS 1.16 5660
2-hour pain relief ‘Treatment group 031 0003
Headache pain intensity 275 0210
AAS 0.85 6120
SPF Treatment group 0.55 6390
Headache pain intensity 378 Q780
AAS 0.68 1770
Use rescue medication 0-24 hours Treatment group 232 0003
Headache pain intensity 116 056
AAS 129 2786

tModel included treatment group (placebo vs almotriptan), pretreatment headache pain intensity (mild and moderate vs severe),

and pretreaiment AAS (present vs absent).

AAS = allodynia-associated symptoms; AEGIS = AXERT® Early miGraine Intervention Study; SPF = sustained pain free.
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Table 4—Mulfivariate Evaluation of Prognostic Variables; ATMS?t
Efficacy endpoint Prognostic variable Risk ratio P value
ET population :
1 Headache duration Headache pain intensity 177 <001
AAS 0.99 955
2 2-hour pain free Headache pain intensity 1.73 .011
AAS 0.98 911
SPF Headache pain intensity 2.61 D05
AAS 112 .605
Use rescue medication Headache pain intensity 241 <401
AAS 1.10 574
ST population
1 Headache duration Headache pain intensity 1.70 <001
Time to freatment 2.80 <001
AAS 0.86 163
2 2-hour pain free Headache pain intensity 277 <001
TFime to freatment 1.76 .001
AAS 17 418
SPF Headache pain intensity 262 021
Time to treatment 1.78 020
AAS 1.67 033
Use rescue medication Headache pain intensity 191 067
Time to treatment 471 <001
AAS 145 071

tModel included pretreatment headache pain intensity (moderate vs severe), time to treatment (=1 hour vs >1 hour), and
pretreatment AAS (present vs absent).
AAS = allodynia-associated symptoms; AIMS = AXERT® 12.5mg time vs Intensity Migraine Study; ET = early treatment;

SPF = sustained pain free; ST = standard treatment.

tization: an initiation (or development) phase in
which the clinical phenomena of central sensitization
are dependent on primary afferent signals from
meningeal nociceptors, and a maintenance phase in
which the neuronal activities associated with central
sensitization no longer require input from the periph-

eral afferents.*™ Progression to the maintenance
phase of allodynia, the more advanced stage of
central sensitization, is believed to take up to 4
hours.

Although these trials did not objectively confirm
allodynia with QST, the presence of AAS reported by
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Fig 6.—Presence of allodynia-associated sympioms (A AS) pretreatment and 0.5, 1, 2, 4, and 24 honrs post-treatment.
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patients soon after the onset of the attack and when
pain intensity was still mild may have been represen-
tative of the initiation phase of central sensitization,
“The timing of treatment in the ATMS trial was more
consistent with the initiation phase than the mainte-
nance phase of central sensitization, with a median
time-to-treatment of 10 minutes after migraine onset
in the ET arm and a median of 90 minutes in the ST
arm.” Treatment with a triptan during this early
period, potentially before the progression to a main-
tenance phase of central sensitization, may underlie
the preservation of efficacy recorded by patients who
experienced AAS at the time of treatment with
almotriptan 12.5 mg in the AEGIS and AIMS trials.

This interpretation is supported by the significant
prognostic influence of time to treatment and head-
ache pain severity at the time of treatment. In addi-
tion, the presence or absence of AAS appears to exert
little influence on treatment cutcomes when patients
treated early or mild pain; however, the presence of
AAS appears to have a negative relationship with
treatment outcomes in patients who delayed treat-
ment or treated when pain intensity was severe. A
smaller influence of allodynia on outcomes was
reported by Schoenen et al in a study comparing oral
almotriptan with and without aceclofenac for treat-
ment of moderate-to-severe mmigraine. In this trial,
more severe headache mtensity at baselinie was asso-
ciated with significantly tower cfficacy; the presence
of brush allodynia {assessed by the patient with a
2-cm brush) tended to decrease treatment response,
but the effect was not statistically significant.*®

A recent study demonstrated that patients who
had developed cutaneous allodynia and who had a
history of nonresponsiveness to oral triptans,
reported high response rates for 2-hour pain free and
SPT after treatment with subcutaneous sumatriptan
6 mg." The authors hypothesized that there is a time
frame in which triptans may retain their effectiveness
for the acute treatment of migraine in patients who
have developed cutaneous allodynia, and that the
time frame is longer (eg, 2 hours) for an injectable
triptan than for an oral triptan (1 hour). A more
recent study enrolling nonresponders to sumatriptan
100 mg observed a significant decrease in the mean
visual analog scale score for pain 1 hour after treat-

ment with zolmitriptan nasal spray 5 mg during early
altodynia.’® The positive results obtained in these
studies may be related to Burstein et al’s 2-phase
bypothesis (initiation then maintenance)*'¥ of the
progressive development of central sensitization
during a migraine attack, as discussed earlier. The
differences in pharmacokinetic properties of oral and
nonoral triptans may underlie the observed disparity
in the efficacy of these 2 delivery forms of triptans for
the treatment of migraine with AAS.

Studies that have reported positive results for
acute triptan therapy in migraineurs with symptoms
of central sensitization tended to be larger than the
trials that reported negative results. In addition, the
posifive trials typically used questionnaires rather
than QST to identify patients with symptoms of
central sensitization and assessed these symptoms at
the time of ET, before the probability of progression
to the maintenance phase of central sensitization. For
example, the 2 rizatriptan Treat A Migraine Early
trials, which evaluated outcomes in 1030 patients,
observed similar 2-hour pain-free rates for patients
who treated with rizatriptan 10 mg within 1 hour of
migtaine onset irrespective of the presence or
absence of baseline symptoms suggesting cephalic
cutaneous sensitivity (assessed with a question-
naire)."

The size of the AIMS and AEGIS trials used in
this post-hoc analysis precluded the use of QST and
so a limitation of this analysis is that it relies on
patient-reported symptoms rather than objective con-
firmation. Patients with AAS were identified in these
trials by using a question that covers multiple mani-
festafions associated with cephalic cutanecus allo-
dynia. The use of questionnaires to identify patients
with allodynia is becoming more common in the
research arena.>*** A validated Allodynia Symptom
Checklist® was published after the AIMS and AEGIS
studies were started. _

Further data on the efficacy of almotriptan for
the acute treatment of migraine in patients who expe-
rience AAS will be warranted to confirm these
results. Relief of AAS should be an important goal of
acute migraine treatment because AAS generally
increase the disability of migraine attacks as it may
interfere with normal activities of daily living such as
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grooming and is often associated with greater pain
intensity. Furthermore, recurrent events of central
sensitization over time may be linked to the develop-
ment of chronic migraine,** although the effect of
medications that prevent migraine or provide relief of
migraine-associated AAS on this transformation
process is unknown.

In summary, the results of these analyses of data
from the AEGIS and ATMS trials demonstrated the

efficacy of almotriptan 12.5 mg for providing 2-hour -

pain free, 2-hour pain relief, SPE and reducing rescue
medication use. The presence of pretreatment AAS,
which may indicate an early phase of allodynia, did
not have a substantial influence on almotriptan effi-
cacy for the treatment of these attacks. The most
optimal efficacy outcomes occurred when patients
treated migraine attacks 'eaﬂy in the attack and
before the onset of severe pain.

REFERENCES

1. Tfelt-Hansen P, Block G, Dahlsaf C, et al. Guidelines
for controlled trials of drugs in migraine: Second
edition. Cephalalgia. 2000;20:765-786.

2. Cady RK, Lipton RB, Hall C, Stewart WF, O’Quinn
S, Gutterman D. Treatment of mild headache in dis-
abled migraine sufferers: Results of the Spectrum
Study. Headache. 20600,40:792-797.

3. Mathew NT, Kailasam J, Meadors L. Early treat-
juent of migraine with rizatriptan: A placebo-
controlled study. Headache. 2004;44:669-673.

4. Sandrini G, Dahlof CG, Mathew N, Nappt G. Focus
on trial endpoints of clinical relevance and the use of
almotriptan for the acute treatment of migraine. Tnt
J Clin Pract. 2005;59:1356-1365.

5. Pascual I, Cabarrocas X. Within-patient early versus
delayed treatment of migraine attacks with almo-
triptan: The sooner the better. Headache, 2002;42:28-
3L

6. Mathew NT. Early intervention with almofriptan
improves susiained paio-free response in acute
migraine. Headache. 2003;43:1075-1079.

7. Dowson AJ, Massiou H, Lainez JM, Cabarrocas X.
Almotriptan improves response rates when treat-
ment is within 1h of migraine onset. Headache.
2004;44:318-322.

8. Mathew NT, Finlayson G, Smith TR, et al. Early
intervention with almotriptan: Results of the

10.

11.

12,

13.

i4.

15.

16.

17

18.

19,

20.

13

AEGIS trial (AXERT Early Migraine Intervention
Study). Headache. 2007;47:189-198.

. Freitag FG, Finlayson G, Rapoport AM, et al. Effect

of pain infensity and time to administration on
responsiveness to almotriptan: Results from
AXERT 125mg Time Versus Intensity Migraine
Study (AIMS). Headache. 2007;47:519-530.
Goadsby PI, Vila C, on behalf Of The Asg. “ACT
when mild”: Early vs non-early almotriptan inter-
vention in migraine. Cephalalgia. 2006;26:1393-
1394. '

Mathew NT, Kailasam I, Seifert T, Clinical recogni-
tion of allodynia in migraine. Neurclogy. 2004:63:
848-852.

Burstein R, Cutrer MF, Yarnitsky D. The develop-
ment of cutaneous allodynia during a ‘migraine
attack clinical evidence for the sequential recruit-
ment of spinal and supraspinal nociceptive neurons
I migraine. Brain. 2000;123:1703-1709.

Burstein R, Collins B, Jakubowski M. Defeating
migraine pain with triptans: A race against the
development of cutaneous allodynia. Ann Neurol.
2004;55:19-26.

Burstein R, Levy D, Jakubowski M. Effects of sen-
sitization of trigeminovascular neurons to triptan
therapy during migraine. Rev Newrol (Paris). 2005;
161:658-660.

Cady R, Martin V, Mauskop A, et al. Symptoms of
cutaneous sensifivity pre-treatmeat and post-
treatment: Results from the rizatriptan TAME
studies. Cephalalgia. 2007;27:1055-1060.

Lampl C, Huber G, Haas §, Ritthberger E, Diener H.
Difference in triptan effect in patients with migraine
and early allodynia. Cephalalgia. 2008;28:1031-1038.
Diamond M, Freitag FG, Feokistov A, Nissan G.
Sumatriptan 6 mg subcutaneous as an effective
migraine treatment in patients with cutaneous allo-
dynia who historically fail to respond to oral trip-
tans. J Headache Pain. 2007,8:13-18.

Dodick D, Silberstein S. Central sensitization theory
of migraine: Clinical implications. Headache. 2006;
46(Suppl. 4):5182-191.

Schoenen I, De Klippel N, Giurgea S, et al. Almo-
triptan and its combination with aceclofenac for
migraine attacks: A study of efficacy and the influ-
ence of auto-evaluated brush allodynia. Cephalalgia.
2008;28:1095-1105.

Jakubowski M, Silberstein S, Ashkenazi A, Buxstein
R. Can allodynic migraine patients be identified




14

21.

22

23.

24.

25,

26.

27.

28.

29.

interictally using a questionnaire? Neurology. 2005;
65:1419-1422.

Landy SH, McGinnis JE, McDonald SA. Clarifica-
tion of developing and established clinical allodynia
and pain-free outcomes. Headache. 2007,47:247-252.
Bigal ME, Ashina S, Burstein R, et al. Prevalence
and characteristics of allodynia in headache suffer-
ers: A population study. Neurology. 2008;70:1525-
1533.

Lipton RB, Bigal ME, Ashina S, et al. Cutaneous
allodynia in the migraine population. Ann Neurol.
2008;63:148-158.

Ashkenazi A, Silberstein §, Jakubowski M, Burstein
R. Improved identification of allodynic migraine
patients using a questionnaire. Cephalalgia. 2007;27:
325-329.

Goadsby PJ, Hargreaves RI. Mechanisms of action
of serotonin 5-HTignp agonists: Insights into
migraine pathophysiology using rizatriptan. Neurol-
ogy. 2000;55(Suppl. 2):38-514.

D’Amico D, Moschiano F, Bussone G. Early treat-
ment of migraine attacks with triptans: A strategy to
enhance ouicomes and patient satisfaction? Expert
Rev Neurother. 2006;6:1087-1097.

Lainez M. Clinical benefits of early triptan therapy
for migraine. Cephalalgia. 2004;24(Suppl. 2):24-30.
Cady RK, Sheftell F, Lipton RB, et al. Effect of early
mtervention with sumatriptan on migraine pain:
Retrospective analyses of data from three clinical
trials. Clin Ther. 2000;22:1035-1048.

Winner P, Mannix LK, Putnam DG, et al. Pain-free
results with sumatriptan taken at the first sign of

30.

31.

32.

33.

34.

35

386.

migraine pain: 2 randomized, double-blind, placebo-
controlled studies. Mayo Clin Proc. 2003;78:1214-
1222,

Scholpp 1, Schellenberg R, Moeckesch B, Banik N.
Early treatment of a migraine attack while pain is
still mild increases the efficacy of sumatripian. Ceph-
alalgia. 2004;24:925-933,

Winner P, Landy §, Richardson M, Ames M. Early
intervention in migraine with sumatriptan tablets
50 mg versus 100 mg: A pooled analysis of data from
six clinical trials. Clin Ther. 2005;27:1785-1794.
Cady R, Martin V, Mauskop A, et al. Efficacy of
rizatriptan 10 mg administered early in a migraine
attack. Headache. 2006,46:914-924.,

Dowson AJ, Mathew NT, Pascual J. Review of clini-
cal trials using early acuie intervention with oral
triptans for migraine management. Int J Clin Pract.
2006;60:698-706.

Barstein R, Collins B, Bajwa ZH, et al. Triptan
therapy can abort migraine attacks if given before
the establishment or in absence of cutaneous allo-
dynia and central sensitization: Clinical and preclini-
cal evidence. Headache. 2002;42:394.

Deleu D, Hanssens Y. Currenf and emerging
second-generation  triptans In  acute migraine
therapy: A comparative review. J Clin Pharinacol.
2000;40:687-700.

Lovati C, D’Amico I3, Rosa §, et al. Allodynia in
different forms of migraine. Newrol Sci. 2007;
28(Suppl. 2):5220-5221.




