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Abstract 

Background: Triptans are migraine‑specific acute treatments. A well‑accepted definition of triptan failure is needed 
in clinical practice and for research. The primary aim of the present Consensus was to provide a definition of triptan 
failure. To develop this definition, we deemed necessary to develop as first a consensus definition of effective treat‑
ment of an acute migraine attack and of triptan‑responder.

Main body: The Consensus process included a preliminary literature review, a Delphi round and a subsequent open 
discussion. According to the Consensus Panel, effective treatment of a migraine attack is to be defined on patient well‑
being featured by a) improvement of headache, b) relief of non‑pain symptoms and c) absence of adverse events. An 
attack is considered effectively treated if patient’s well‑being, as defined above, is restored within 2 hours and for at 
least 24 hours. An individual with migraine is considered as triptan-responder when the given triptan leads to effective 
acute attack treatment in at least three out of four migraine attacks. On the other hand, an individual with migraine is 
considered triptan non‑responder in the presence of failure of a single triptan (not matching the definition of triptan‑
responder). The Consensus Panel defined an individual with migraine as triptan-resistant in the presence of failure of at 
least 2 triptans; triptan refractory, in the presence of failure to at least 3 triptans, including subcutaneous formulation; 
triptan ineligibile in the presence of an acknowledged contraindication to triptan use, as specified in the summary of 
product characteristics.

Conclusions: The novel definitions can be useful in clinical practice for the assessment of acute attack treatments 
patients with migraine. They may be helpful in identifying people not responding to triptans and in need for novel 
acute migraine treatments. The definitions will also be of help in standardizing research on migraine acute care.
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Background
Triptans are serotonin agonists acting on the 
5-HT1B/1D(/1F) receptors, which were specifically 
designed for the acute treatment of migraine. Their 
vasoconstrictive properties are mediated by the 5-HT1B 
receptor present in arterial smooth muscles [1]. Acti-
vation of 5-HT1D receptor on trigeminal fibers inhib-
its the release of peripheral vasoactive neuropeptides 
such as substance P and calcitonin gene-related pep-
tide (CGRP). Some triptans can, with varying affin-
ity, activate the 5-HT1F receptor, which also inhibits 
CGRP release and possibly nociceptive modulation and 
dural neurogenic inflammation [2, 3]. Apart from their 
5-HT1F receptor affinity, all triptans have similar phar-
macodynamics, although second generation triptans 
(almotriptan, eletriptan, frovatriptan, naratriptan, 
rizatriptan, and zolmitriptan) were designed to have 
an improved pharmacokinetic profile compared with 
sumatriptan, including a higher oral bioavailabil-
ity combined with a comparable or increased plasma 
half-life or faster rapid onset of action [4, 5]. In gen-
eral, triptans are presumed too hydrophilic to cross the 
blood-brain barrier and thus to have a central effect.

The clinical introduction of sumatriptan was a break-
through for acute migraine treatment. To date, seven 
triptans in different formulations have demonstrated 
their superiority to placebo in clinical trials and are 
currently available for moderate to severe migraine 
attacks [6]. Triptans are widely prescribed not only in 
headache centers, and general neurology but also in 
primary care [7].

In randomized clinical trials (RCTs), several endpoints 
have been used to assess triptan efficacy and, conse-
quently, response rates. Most trials focused on one sin-
gle migraine attack and considered substantial pain relief 
or pain freedom after 1 to 4 h as an adequate response. 
Despite the general good efficacy, almost one-third of 
individuals with migraine did not meet such endpoints 
across trials [8]. However, the lack of response to one 
triptan during one single attack is not sufficient to deter-
mine a general poor response to the whole medication 
class. In fact, individuals with migraine might respond to 
the same triptan during a different attack, or to a higher 
dose and a different formulation of the same triptan or 
another triptan type. Other factors, such as the timing of 
dosing relative to the attack onset, accompanying nausea/
vomiting, or medication overuse can also contribute to 
the differences in response [9].

A general definition of triptan failure does not exist. 
From a clinical point of view, defining criteria for non-
response could have several benefits:

1. Create a standardized algorithm for migraine acute 
treatment in case of failure to one triptan, i.e. recom-
mendations of which other triptans could lead to a 
positive effect;

2. Identify a population of non-responders to triptans 
and provide treatment guidelines in these cases;

3. Standardize definitions for clinical trials to investi-
gate, which factors are associated with triptan failure.

Evidence on the precise link between pharmacodynam-
ics, pharmacokinetics, and clinical response to triptans 
is limited and hindered by inconsistent findings. When 
comparing responders with non-responders, one study 
observed that absorption of oral sumatriptan was lower 
and slower in unsatisfactory responders [10], while 
other studies found no differences in pharmacokinet-
ics nor genetic diversity of the 5-HT1B or 5-HT1F recep-
tor [11, 12] after oral or subcutaneous sumatriptan. Yet, 
some findings do suggest that pharmacokinetics plays 
a role: the lack of response to one triptan does not pre-
dict responsiveness to another triptan [13], and the 
highest response rates are observed after subcutaneous 
sumatriptan. Of interest is a systematic review and meta-
analysis which found that women have a higher drug 
exposure compared with men, without their response 
being higher [14].

Factors of importance for headache response to 
triptans may include time of administration and rapid 
onset of action, such as observed with intranasal or sub-
cutaneous administration [10, 15]. Longer half-life and 
higher 5-HT1B receptor potency also influence effective-
ness as they are associated with lower headache recur-
rence [16]. Predictors of response to triptans also include 
the normalization of elevated CGRP levels in saliva or the 
extra-jugular vein after drug administration [17, 18], but 
due to high inter-individual variability, such predictors 
are not yet useful in the clinical context [19].

The primary aim of the present Consensus was to pro-
vide a definition of triptan failure to be used in clinical 
practice and research. We acknowledge that definition 
of triptan failure cannot be developed in the absence of 
a definition of effective treatment of an acute migraine 
attack and of a definition of triptan-responder and for 
this reason we agreed upon those definitions before 
establishing a consensus definition of triptan failure.

Methods
Preliminary systematic review
To inform the decisions of the consensus group, we 
performed a systematic review based on the Pre-
ferred Reporting Items for Systematic reviews and 
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Meta-Analyses (PRISMA) guidelines [20]. We launched a 
database search on PubMed, Scopus, and Web of Science 
on October 5th, 2021, with the following search string: 
“(triptan* OR almotriptan OR eletriptan OR frovatriptan 
OR naratriptan OR rizatriptan OR sumatriptan OR zol-
mitriptan) AND migrain* AND response*”. We applied 
filters for English language and human studies. We 
selected RCTs and observational studies investigating the 
efficacy and effectiveness of triptans (at any dose and any 
formulation) in individuals with migraine. We excluded 
studies not performed in individuals with migraine (such 
as Phase I trials on healthy subjects), non-original studies 
(such as editorials, letters, commentaries, and reviews), 
and studies without data of interest for this work (such 
as those with economic evaluations or only safety data).

Two researchers (RO and BR) independently assessed 
titles and abstracts for eligibility; disagreements were 
resolved by consensus. After that, full texts were screened 
for eligibility in qualitative synthesis by three independ-
ent Authors (BR, RO, DB); disagreements were resolved 
by consensus.

For each of the included studies, a Microsoft Excel 
sheet was prepared for data extraction with the follow-
ing information: first author, year of publication, active 
group(s) and comparator(s) (for RCTs), number of par-
ticipants, number and proportion of women, rate(s) 
of response to triptans, definition of non-response to 
triptans, factors influencing response to triptans, pre-
viously failed triptans, number(s) and proportion(s) of 
triptan responders with previous triptan failures.

Consensus development
The Consensus Panel included 16 Senior Members expe-
rienced in headache; 15 members were physicians - either 
neurologists or specialists in Internal Medicine -, while 
one was a pharmacologist. The Panel included three Jun-
ior Members (RO, BR, DB) who contributed to review of 
the literature and group discussion but did not vote.

As a first step, an online meeting was held to agree on 
the need for a new Consensus Statement and on the com-
position of the Consensus Panel and Junior Members. On 
that occasion, the Junior Members presented the results 
of the literature search. Thereafter, the process was car-
ried out via e-mails and e-questionnaires and via web-
meetings to have group discussions.

To develop the consensus definition, we used a hybrid 
format including blind voting and opinion collection 
according to the Delphi method [21] and open group dis-
cussions (Fig. 1). The hybrid format was adopted to ben-
efit from the advantages of both the Delphi method and 
open discussion.

In the first step, the Consensus Panel members were 
assigned to multiple-choice questions, with the option 

of adding text comments. Participants were instructed 
not to discuss responses among themselves at this stage. 
Considering responses to questions, a first consensus 
definition was drafted. This consensus definition was 
submitted to all the Panel members to collect additional 
comments. Comments were sent only to the facilita-
tor (SS) who developed an updated definition. Thereaf-
ter, after a further revision of the definition to include 
additional suggestions, a web meeting was organized 
in order to have open discussion on the proposal. After 
the group discussion a second version of the proposal 
was drafted in and submitted to the entire group the get 
additional comments. At this stage, participants were 
again instructed not to discuss among themselves and to 
send their comments only to the facilitator. Thereafter, a 
final consensus version was drafted which was submit-
ted to the panel for voting and approval by every group 
member.

REDCap data capture tools [22] hosted at the Uni-
versity of L’Aquila, Italy, were used to collect consensus 
responses.

Results
Systematic review
Database search retrieved 2824 results; after duplicate 
removal, screening of titles and abstracts, and full-text 
review, 251 records were left. Fig. S1 in Supplementary 
File reports the details of literature search. Supplementary 
Tables S1-S7 report detailed evidence of each included 
study, while an overall summary is reported in Fig. 2.

The results of the systematic review were summarized 
in seven categories:

1. Pain relief at different time points. RCTs: 23.0%–
53.2% within 1 hour, 47.0–66.2% within 2 hours, 
51–83.6% within 4 hours. Observational studies: 30% 
–44% within 1 hour, 66% –81% within 2 hours, 87%– 
91% within 4 hours.

2. Pain relief versus pain freedom within 2 hours from 
triptan administration. RCTs: 23.9–91.2% pain relief, 
6.0–85% pain freedom. Observational studies: 55.0–
91.0% pain relief, 25.0–75.0% pain freedom.

3. Headache recurrence within 24 hours from triptan 
administration. RCTs: 6.0–42.0%. Observational 
studies: 6.0–53.4%

4. Use of rescue medication. RCTs: 1.8–53.1%. Observa-
tional studies: 3.9–50.0%.

5. Response in non-responders to previous triptans. 
Pain relief within 2 hours: 42.5–91.0%; pain freedom 
within 2 hours: 22.0–56.0%.

6. Pain relief within 2 hours of consumption of non-oral 
versus oral triptan formulations. Subcutaneous vs oral: 
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69.0–87.0% vs 52.0–76.0%. Intranasal vs oral: 70.3–
79.2% vs 56.7–72.0%. Disintegrating tablets vs oral: 
63.9–66.5% vs 52.0–61.6%.

7. Pain freedom within 2 hours of early versus late treat-
ment with triptans. Pain freedom: 28.0–67.0% if 
treated early (variously defined as within 1 hour from 
onset, 4 hours from onset, or when the pain is mild) 
vs 27.0–55.0% if treated later.

Consensus
The results of the multiple-choice questions, which 
were submitted in the first step of the consensus pro-
cess are shown in Table S8.

In the consensus we firstly provided a definition of 
effective treatment of a migraine attack, then provided a 
general definition of triptan-responder, and finally pro-
vided definitions of triptan failure (Figs. 3 and 4).

Fig. 1 Consensus development process
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Fig. 2 Summary of findings of the systematic review. Bars represent percentage ranges in the reviewed studies. Obs indicates observational 
studies; RCTs, randomized controlled trials
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Fig. 3 Decision aid to define a patient as responder or non‑responder to a triptan based on the evaluation of the response to two‑to‑four 
consecutive attacks

Fig. 4 Consensus definitions of effective treatment, triptan‑responder, and triptan non‑responder
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Definition of effective treatment of a migraine attack
The panel reached a consensus on the following defini-
tion of effective treatment of a migraine attack:

Reaching, within 2 h from intake of the drug, and 
maintaining, for at least 24 h a well-being status as 
defined by all the following:

A. Improvement of headache from severe or moderate 
to mild or absent;

B. Absent or minimal disturbances due to migraine-
related non-pain symptoms;

C. No meaningful drug-related adverse events.

This definition is not specific for triptans but is applica-
ble to any drug to treat an acute migraine attack, including 
combinations such as those of a triptan plus a non-steroidal 
anti-inflammatory drug. The Consensus Panel considered 
that a migraine attack is treated successfully if there is a 
“substantial improvement in pain”, there are “no relevant 
residual non-painful migraine related symptoms” and “no 
relevant adverse effects” from the drug. This definition 
acknowledges that migraine is not only pain but that there 
is a wide range of migraine-related non-painful symptoms. 
Some are common and are acknowledged as migraine most 
bothersome symptoms [23]. They include photophobia, 
nausea, and phonophobia. However, the Panel recognized 
that less common symptoms (e.g. cognitive disturbance) 
may also have a relevant impact on single individuals. 
Hence, a broader definition of “non-pain symptoms” was 
preferred over a precise description of symptoms. When 
a drug provides benefits on pain or other symptoms but 
leads to adverse events, which are relevant for the patient 
the attack is considered ineffectively treated. It is important 
to note that some patients may have early recurrence of 
migraine attacks despite an effective treatment.

Definition of triptan‑responder
A given triptan leads to effective attack treatment in at 
least 3 out of 4 consecutive attacks. The individual with 
migraine is comfortable in planning activities because, if 
pain occurs, it can be controlled with the given triptan.

It is acknowledged that in some circumstances a triptan 
cannot lead to recovery of well-being, but the triptan may 
be considered effective in most attacks thus being associ-
ated with overall satisfaction with the drug. According to 
the Consensus Panel, an individual with migraine could 
be considered triptan-responder even if a rescue drug is 
needed in some attacks. The Consensus Panel agreed that 
not all attacks can be fully controlled; nevertheless, to be 
considered satisfactory, response to the drug should be 
consistent in the majority of the attacks. RCTs data showed 
consistent response to triptans across multiple attacks 
[24–32]. However, data could change in clinical practice. 

A proportion of at least 3 over 4 effectively treated attacks 
was considered acceptable by the Panel. When assess-
ing the response to a triptan, it is also important to ensure 
prompt dosing, i.e. as close as possible to headache onset or 
when the pain is still mild (Table S7), as early treatment can 
enhance the effectiveness of acute drugs. Additionally, the 
responder status for a given triptan may change over time. 
This information cannot be captured from the literature 
as it would require very long times of observation; yet it is 
important from the perspective of the single individual.

Definition of triptan failure
Triptan failure includes cases where the condition of 
triptan-responder is not met. Considering the number of 
failed triptans, we propose the definitions reported below.

Triptan non-responder: Failure of a single triptan (not 
matching the definition of triptan-responder)
Triptan-resistant: Failure of at least 2 different 
triptans (each of them not matching the definition of 
triptan-responder).
Triptan refractory: Failure to at least 3 different 
triptans, including subcutaneous formulation (each of 
them not matching the definition of drug-responder).
Triptan ineligibility: Presence of an acknowledged con-
traindication to triptan use as reported in the summary 
of product characteristics (main contraindications 
which may vary across countries and drugs: coronary 
artery disease or angina, peripheral artery disease, 
stroke or TIA, severe renal and hepatic insufficiency).

As stated above, the assessment of effectiveness of a 
triptan should consider early administration. Individuals 
with migraine also need to be instructed to take at least a 
therapeutic dose. Although oral administration is usually 
easier than non-oral routes, gastric absorption of orally- 
administered medications can be delayed during migraine 
attacks in some individuals [10]. Alternative routes of 
administration, including parenteral, inhalational, buccal, 
intranasal, and rectal, can be utilized when rapid action is 
needed in difficult-to-treat attacks such as those with severe 
nausea or status migrainosus. The Consensus Panel agreed 
that subcutaneous formulations are generally more effec-
tive than oral formulations, as also reported in some tri-
als (Fig.  2; Table S6 in Supplementary File). Although not 
deemed necessary to define resistance to triptans (Table 
S8 in Supplementary File), failure to subcutaneous triptans 
was considered mandatory for the definition of triptan 
refractoriness as subcutaneous formulations have the fast-
est absorption; thus, other triptan formulations with slower 
absorption are not expected to lead to triptan response. 
However, there are country-specific differences in the avail-
ability of triptan formulations, including the non-availability 
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of subcutaneous sumatriptan in some countries. The Panel 
issued a broad statement that is independent from country-
specific differences. However, this approach has the conse-
quence that in some countries there are no individuals with 
migraine that can be defined as triptan non-responders.

The Panel deemed important to grade response to 
triptans in individuals with migraine to optimize acute 
treatment and identify individuals with unmet needs for 
acute treatment of migraine. Individuals who are triptan 
resistant or refractory are highly in need of novel drug 
classes to manage the acute attack; association of differ-
ent drugs can also represent an option for those patients. 
Therefore, those individuals might be eligible for the 
upcoming acute treatments, which include ditans and 
gepants [33, 34]. From the point of view of basic science, 
defining a cohort of triptan-resistant or -refractory indi-
viduals could be important to define new pathophysi-
ological mechanisms and pharmacological targets for the 
acute treatment of migraine.

The Consensus Panel identified criteria for ineligibility as 
well as for resistance or refractoriness to triptans. Ineligible 
individuals present comorbidities that are acknowledged 
contraindications to use a triptan, including a history of 
vascular events or severe renal and hepatic insufficiency. 
Treatment options different from triptans are advisable in 
those individuals. Those options might include non-ste-
roidal anti-inflammatory drugs, acetaminophen, or novel 
upcoming drugs such as ditans and gepants.

Discussion
The Consensus Panel proposed a definition of response 
to drugs for the acute treatment of migraine that is 
patient-centered, with the pivotal concept of patient 
reported “well-being”.

The initial intention of the Panel was to focus on response, 
resistance, and refractoriness to triptans; however, when 
considering each single drug, the same barriers to effective 
care are present for any drug class. The literature search on 
triptans faced a high heterogeneity in design, definition of 
outcomes, and results across the available RCTs and obser-
vational studies (Fig.  2). Therefore, most of the proposed 
definitions resulted from open discussion and personal 
experience of the Consensus Panel. The new definitions are 
primarily for use in clinical practice, to select individuals in 
need for the optimization of acute treatment. However, on 
the long run, these definitions can have a pathophysiologi-
cal significance as the identification of group of individuals, 
resistant or refractory to triptans, could lead to the identifi-
cation of new pharmacological targets.

When discussing the definitions, the consensus panel 
faced several issues, including the reporting of drug 
response or triptan non-response, the elements of vari-
ability in response or non-response to drugs, and the 

difference between resistance and refractoriness to 
triptans.

To establish efficacy of available treatments in clinic, it 
is important to use an attack report form (diary). An easy-
to-use electronic or paper diary that captures predefined 
endpoints should be used. Data for acute attack treatment 
should be entered in real time to limit recall bias. Adverse 
events may also be collected in the diary. Reporting the 
degree of response to acute drugs could be important; how-
ever, we should be aware that complicated report forms 
with detailed description of symptoms may be difficult for 
subjects to fill out during attacks. The quantity and qual-
ity of collected data might be inversely proportional. Future 
clinical research should focus on the balance between a 
simple user friendly and an extensive complete report of 
attacks, by individuals with migraine. This applies not only 
to pain intensity, but also for non-pain symptoms, or adverse 
events, or the other components of well-being that could be 
impaired by migraine and restored by acute treatment.

As reported in Fig.  2, the proportion of response to 
triptans in terms of pain freedom or pain relief was 
extremely variable across studies. Studies available in the 
literature assessed some factors that potentially influence 
response to triptans, including the route and timing of 
administration. However, other factors, including the clini-
cal presentation of migraine attacks, external triggers such 
as menstruation or stress, and pharmacogenomics should 
be further studied to obtain treatment optimization. The 
Consensus Panel agreed that not only pain, but also non-
pain symptoms contribute to the satisfaction of individu-
als with migraine with their acute treatments. Considering 
the “most bothersome symptom” together with headache 
has become a mainstay of RCT for the acute treatment of 
migraine in recent years [35–38]. RCTs and observational 
studies on triptans were mostly focused on migraine pain 
without considering non-pain symptoms. Migraine-related 
disability and patient-reported outcomes were also poorly 
assessed by those studies and should receive more attention 
from physicians and researchers in the field of headache 
disorders. An important issue when considering response 
to drugs for the acute treatment of migraine is the dura-
tion of response, which includes the recurrence of pain and 
the need for rescue medication. It is unclear whether pain 
recurrence or the use of rescue medication impair the well-
being of individuals with migraine or their satisfaction with 
use of triptans. The Consensus Panel did not reach a con-
clusion whether these parameters should be included in the 
definition of triptan response or non-response (Table S8). 
Pain recurrence and use of rescue medication should be 
included in the assessment of response to acute medication 
in clinical practice and undergo further testing before being 
considered into a definition of response or non-response.
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A further issue worth considering is consistency of 
response to each triptan across multiple attacks. There 
is uncertainty about the number of attacks to be treated 
before declaring non-response to a triptan. The Consen-
sus Panel suggested that a triptan could be considered 
effective if restoring well-being in at least three quarters 
of migraine attacks (Fig.  3). However, response to acute 
drugs is influenced by many factors, many of which are 
independent from the action of triptans, such as hormonal 
or psychological triggers. Monitoring response to triptans 
with a standardized tool such as a headache diary could 
help overcoming the barriers to an optimal acute treat-
ment of migraine. Careful monitoring of that response 
might lead to the identification of novel strategies for opti-
mization of acute migraine treatment. It could also lead 
to the rapid identification of individuals eligible to novel 
treatments or to experimental studies of acute treatments.

The present Consensus not only provided a definition 
referring to response to each single drug, but also referred 
to the individual with the introduction of “resistance” and 
“refractoriness” to triptans (Fig.  4). The cutoffs for resist-
ance and refractoriness were arbitrary and mostly based 
on the Panel members’ clinical experience. Despite that, 
they could give an account of clinical conditions of differ-
ent individuals. In individuals who are resistant to triptans, 
the drugs could still be used after optimization, while in 
those who are refractory the drugs should be abandoned 
in favor of other classes. The difference in response to the 
drugs could reflect genetically determined differences in 
the mechanisms and mediators of migraine attacks.

Conclusions
Response and non-response to acute drugs for the treat-
ment of migraine have been historically heterogeneously 
defined. The Consensus Panel provided experienced-based 
definitions that simplify the assessment of response to acute 
drugs and non-response to triptans in clinical practice. The 
new definitions help to identify suitable individuals for novel 
treatments and may support studies to gain insights into the 
pathophysiology of migraine attacks.
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