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ABSTRACT

Introduction: The double-blind, phase 3 PRE-
EMPT trials demonstrated the efficacy and tol-
erability of onabotulinumtoxinA for headache
prevention in adults with chronic migraine.
This post hoc analysis evaluated the effect of
onabotulinumtoxinA on clinically meaningful
changes in headache severity, headache-related
impact, and quality of life.
Methods: Pooled, 24-week data were used to
determine percentages of patients meeting
responder criteria for the change in headache
days (C 50% reduction in headache-day fre-
quency), Headache Impact Test (HIT-6; C

5-point improvement), MSQ Role Function-
Restrictive (MSQ-RFR; C 10.9-point improve-
ment), and Average Daily Headache Severity
(ADHS; C 1-point improvement on a 4-point
ordinal scale [0 = no pain, 3 = severe pain]).
Results: In the pooled analysis population
(N = 1384; onabotulinumtoxinA, n = 688; pla-
cebo, n = 696), significantly more patients
treated with onabotulinumtoxinA compared
with placebo were responders on HIT-6 (40.8 vs.
25.3%), MSQ-RFR (59.0 vs. 40.2%), and ADHS
(35.5 vs. 22.4%) measures, and achieved tradi-
tional C 50% reduction in headache days (44.8
vs. 34.2%; all P\0.001). At least one responder
criterion was met by 72.1% and 56.6% of
onabotulinumtoxinA- and placebo-treated
patients, respectively; all four were met by
20.4% and 8.6%, respectively (P\ 0.001). Lin-
ear regression analysis showed that approxi-
mately 20% of the variance in HIT-6 and MSQ-
RFR improvement was explained by improve-
ment in headache days.
Conclusions: Treatment with onabotulinum-
toxinA for 24 weeks was associated with clini-
cally meaningful benefits beyond reduction in
headache days; including reductions in head-
ache severity and headache-related impact, and
improved quality of life. While 45% of patients
met responder criteria for monthly headache
days, over 70% had clinically meaningful
improvements on at least one outcome
measure.
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Key Summary Points

Why carry out this study?

The proportion of patients who achieve at
least a 50% reduction in headache days is
said to be 50% headache responders, and,
at times, this criterion is used as an
empirical review for continuing or
discontinuing preventive therapy.

However, it is recognized that 50%
responder rates may not fully capture the
benefits of preventive treatment.

Therefore, we conducted a post hoc
analysis of data from the PREEMPT trials
to evaluate the effect of onabotulinum-
toxinA on clinically meaningful changes
in headache severity, headache-related
impact, and quality of life.

What was learned from the study?

Measurement of the change in the number
of headache days did not fully capture the
treatment benefit associated with
24 weeks of onabotulinumtoxinA
treatment for chronic migraine.

When taking into account clinically
meaningful improvements of impact,
function, and severity, we observed a
more accurate reflection of the
comprehensive benefit of
onabotulinumtoxinA.

DIGITAL FEATURES

This article is published with digital features to
facilitate understanding of the article. To view
digital features for this article go to https://doi.
org/10.6084/m9.figshare.12951572.

INTRODUCTION

Patients with chronic migraine (CM) experience
disabling migraine attacks that significantly
affect their quality of life and interfere with
their ability to perform daily activities [1, 2].
CM, defined as at least 15 headache days/
month, eight of which fulfill migraine criteria
[3], is a neurological disease distinct from epi-
sodic migraine (EM), which is characterized by
fewer than 15 headache days/month. Headache
phenotype changes with transition from EM to
CM. This explains why not all headache days in
CM fulfill migraine criteria. CM is also associ-
ated with a greater frequency and severity of
migraine-associated disability [4]. In addition to
enduring more headache days each month,
patients with CM also experience a greater
prevalence of comorbidities (e.g., chronic pain
disorders, anxiety, depression) compared with
those with EM [1, 5].

The randomized Phase 3 REsearch Evaluating
Migraine Prophylaxis Therapy (PREEMPT 1 and
PREEMPT 2) pivotal trials were identically
designed to evaluate the clinical efficacy and
safety of onabotulinumtoxinA for preventive
treatment in adult patients 18 to 65 years of age
with CM [6, 7]. Results of these trials established
the clinical efficacy, tolerability, and safety of
onabotulinumtoxinA for CM, as treatment with
onabotulinumtoxinA resulted in significant
improvements in a variety of efficacy end-
points, including change from baseline in the
frequency of headache days throughout the
24-week double-blind treatment period. In
addition, the proportion of patients who
achieved at least a 50% reduction from baseline
in headache days, the traditional response
threshold used in clinical trials of preventive
treatments for CM [8, 9], was significantly
greater with onabotulinumtoxinA vs. placebo
[10].

The proportion of patients who achieve at
least a 50% reduction in headache days is said to
be 50% headache responders, and, at times, this
criterion is used as an empirical review for
continuing or discontinuing preventive ther-
apy. However, it is recognized that 50%
responder rates may not fully capture the
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benefits of preventive treatment [11]. For
example, a patient may improve from a dis-
abling 20 severe headache days per month to 11
moderate headache days per month. Despite
this considerable clinical benefit, such a patient
would not be considered a responder because
headache days were not reduced by 50%, and
might lose access to beneficial treatment [12].

Recognizing these considerations, the
American Headache Society recently published
a position paper on the management of
migraine that provides a series of alternative
ways of identifying patients who are benefiting
from ongoing treatments, including assess-
ments of disability, disease impact, and health-
related quality of life [13]. In the spirit of those
recommendations, we conducted a post hoc
analysis of data from the PREEMPT trials that
assessed a series of alternative measures of
treatment response. In addition to the 50%
headache day responder definition, we also
evaluated the proportions of patients who met
responder criteria for three additional validated
outcome measures: 6-item Headache Impact
Test (HIT-6) total scores, Migraine-Specific
Quality of Life Questionnaire (MSQ) Role
Function-Restrictive (RFR) domain scores, and
Average Daily Headache Severity (ADHS) score.

METHODS

Study Design

Methods for the PREEMPT 1 and 2 trials have
been reported previously [6, 7]. In this post hoc
analysis, pooled, 24-week data [6, 7] were ana-
lyzed. PREEMPT 1 was conducted at 56 North
American sites from January 2006 to July 2008,
and PREEMPT 2 was conducted at 50 North
American and 16 European sites from February
2006 to August 2008. Both trials consisted of a
28-day baseline screening period, followed by a
24-week randomized, double-blind, placebo-
controlled phase (two treatment cycles) and a
32-week open-label period during which all
patients received onabotulinumtoxinA. During
double-blind treatment, patients were random-
ized to receive intramuscular injections of
onabotulinumtoxinA or placebo on day 0 and

at week 12, and were administered open-label
onabotulinumtoxinA injections at weeks 24, 36,
and 48.

Both trials discussed in this article were
conducted in accordance with the Declaration
of Helsinki Code of Federal Regulations and
Good Clinical Practices and US requirements of
public registration (NCT00156910 [PREEMPT 1]
and NCT00168428 [PREEMPT 2]). Investigators
obtained approval from the independent ethics
committee or local institutional review board at
each investigational site prior to study initia-
tion. Written informed consent was obtained
from each randomized patient.

Participants

Men and women were eligible for study partic-
ipation if they were 18 to 65 years of age with a
history of migraine meeting the diagnostic cri-
teria listed in the 2004 International Classifica-
tion of Headache Disorders, second edition
(ICHD-2), Section 1, Migraine [14], except for
‘‘complicated migraine [10].’’ During the 28-day
baseline screening period, patients were
required to provide diary data on at least
20 days and to have had at least 15 headache
days (defined as a calendar day consisting of 4 h
of continuous headache), of which at least 50%
were migraine or probable migraine days (re-
ferred to hereafter as migraine days), and to
have had four or more distinct headache epi-
sodes each lasting at least 4 h. Patients were
excluded if they had used any headache pro-
phylactic medication within 4 weeks prior to
the study start at baseline, had previous expo-
sure to any botulinum toxin serotype, or had a
positive urine pregnancy test [10].

Efficacy Assessments

Patients were evaluated based on the following
outcome measures: (1) headache days, defined
as a calendar day on which the patient reported
at least four continuous hours of headache in
the headache diary; (2) headache impact, mea-
sured with the HIT-6 total score [15]; (3) health-
related quality of life, measured with the MSQ-
RFR score [16, 17]; and (4) ADHS, based on
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patient-rated headache severity on a 4-point
ordinal scale (0 = no pain to 3 = severe pain),
with the ADHS score defined as 3*severe head-
ache days ? 2*moderate headache days ? 1*
mild headache day/28. While improvement
from baseline involved decreased scores for
HIT-6, it involved increased scores for MSQ.

Treatment responders at 24 weeks were deter-
mined by four criteria, which align with estab-
lished values for clinically meaningful changes
or minimally important differences reported in
the literature. The first is headache days: the
proportion of patients achieving at least a 50%
reduction in headache day frequency [18]. Sec-
ond is headache impact: a within-group reduc-
tion in HIT-6 score of at least 5 points from
baseline, which has previously been defined as
clinically meaningful [19, 20]. The third is
function: the proportion of patients achieving
clinically meaningful improvement of at least
10.9 points from baseline in the MSQ-RFR
domain score; this magnitude of change was
previously established as a within-group mini-
mally important difference [21, 22] and also lies
above the clinically meaningful threshold for
CM (6-point change at month 3) established in
a recent psychometric validation study [23].
The MSQ is a psychometrically valid tool to
reliably measure the impact of migraine, and
the RFR domain measures how performance of
daily activities is limited by migraines [17]. In
the current analysis, we chose to focus on the
MSQ-RFR domain to assess participants’ func-
tional limitations attributable to migraine. The
fourth criterion is headache severity: in line
with a previous pooled analysis of PREEMPT
data, a responder with respect to headache
severity (ADHS) was defined as a patient who
achieved at least a 1-point improvement in
ADHS score across the assessment period (e.g., a
reduction in headache severity from severe to
moderate) [11].

Safety Assessments

Adverse events (AEs) were reported for the
pooled PREEMPT population.

Statistical Analyses

Fisher’s exact test was used to evaluate differ-
ences between treatment groups. Missing val-
ues for all outcome measures were estimated
using a modified last-observation-carried-forward
(mLOCF) approach. Use of this method for
imputation is consistent with previous analyses
of PREEMPT data (vs. other methods, such as
multiple imputation or mixed-model repeat-
measures), and has the advantage of allowing
the use of the same imputed score for a patient
across multiple analyses, even though it is used
herein only for comparison of proportions.
Proportions of patients meeting responder sta-
tus in at least one, at least two, at least three,
and all four categories were calculated and
summarized descriptively. Linear regression
analysis was conducted to evaluate the rela-
tionship between change in headache days at
week 24 and (1) change in HIT-6 score at week
24 and (2) change in MSQ-RFR score at week 24.
Venn diagrams were constructed for the pro-
portion of patients meeting responder status for
the four outcome measures included in the
analysis. Data are summarized separately for the
onabotulinumtoxinA and placebo groups.

The analyses reported herein are exploratory,
post hoc analyses, without prespecified multi-
plicity adjustments. However, a conservative
Bonferroni adjustment was used when consid-
ering the significance of treatment differences
for the eight proportions for which P values
were calculated. Specifically, the critical level
could be lowered from 0.05 to 0.006 (0.05/8 =
0.00625).

RESULTS

Patients and Baseline Characteristics

The pooled analysis population included 1384
patients randomized to onabotulinumtoxinA
(n = 688) or placebo (n = 696). Baseline patient
demographics and characteristics were similar
between treatment groups and are shown in
Table 1 [24].
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Responder Analysis

Compared with placebo, significantly more
patients treated with onabotulinumtoxinA were
responders with regard to change in the number
of headache days, HIT-6 total scores, MSQ-RFR
domain scores, and ADHS scores at 24 weeks
(P\0.001, onabotulinumtoxinA vs. placebo for
each of the four criteria; Fig. 1). A summary of
the headache day responder status (C 50%
reduction in headache days at week 24) com-
paring mLOCF and observed data analysis is

available in a companion article in this journal
(Silberstein et al., 2020; Pain and Therapy).

The majority (72.1%) of onabotulinumtox-
inA-treated patients met at least one of the
response criteria, compared with only 44.8% of
onabotulinumtoxinA-treated patients who were
considered responders when the traditional
threshold of a C 50% reduction from baseline
in monthly headache days was applied. The
responder definition that showed the highest
response rate was achievement of a C 10.9-
point improvement from baseline in the MSQ-
RFR domain score (59%). Figure 2 shows the
proportions of patients who met responder
status for at least one, two, and three responder
criteria and those who met all four responder
criteria. A significantly greater proportion of
onabotulinumtoxinA-treated patients com-
pared with placebo-treated patients met at least
one to all four responder criteria (P\0.001 for
onabotulinumtoxinA vs. placebo, all compar-
isons). More than one in three patients treated
with onabotulinumtoxinA qualified as respon-
ders on three or more outcomes, and one in five
qualified as responders on all outcomes (Fig. 2).

Table 1 Pooled PREEMPT baseline patient demograph-
ics and characteristics

OnabotulinumtoxinA
(n = 688)

Placebo
(n = 696)

Age, mean (SD),

years

41.1 (10.4) 41.5 (10.7)

Female, % 87.6 85.2

White, % 89.7 90.5

Frequency of

headache days,

mean (SD)

19.9 (3.7) 19.8 (3.7)

Frequency of

moderate/severe

headache days,

mean (SD)

18.1 (4.1) 18.0 (4.3)

HIT-6 total score,

mean (SD)

65.5 (4.1) 65.4 (4.3)

MSQ domain score, mean (SD)

Role Function-

Restrictive

38.5 (16.6) 38.7 (17.3)

Role Function-

Preventive

56.0 (21.2) 56.1 (21.7)

Emotional

Function

42.1 (24.1) 42.4 (25.0)

HIT-6 6-item Headache Impact Test, MSQ Migraine-
Specific Quality of Life Questionnaire, PREEMPT
Phase 3 REsearch Evaluating Migraine Prophylaxis Therapy,
SD standard deviation

Fig. 1 Responder rates for various outcome measures
(mLOCF) for weeks 21–24 relative to the pretreatment
baseline. a Includes any patient who achieved at least one
of these four criteria: at least a 50% reduction in headache
days, clinically meaningful change in the HIT-6 total score,
MSQ-RFR domain score, or headache severity at week 24.
ADHS Average Daily Headache Severity, HIT-6 6-item
Headache Impact Test, MSQ-RFR Migraine-Specific
Quality of Life Questionnaire Role Function-Restrictive
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Relationships Among Responder Criteria

Findings from the linear regression analysis to
determine whether the reduction in headache
days was driving changes in other outcome
measures included a significant association
between change from baseline in headache days
and change from baseline in HIT-6 total scores
at week 24 (Table 2). Similarly, a significant
inverse association was found between change
from baseline in headache days and change
from baseline in MSQ-RFR scores at week 24.
From both regression analyses, only an
approximate 20% of the variance of the change
in the HIT-6 total score and MSQ-RFR domain
score could be explained by the observed
change in headache days.

Four-way Venn diagrams showing all com-
binations of responder criteria are presented in
Fig. 3, one for onabotulinumtoxinA responders
and one for placebo responders. Among
onabotulinumtoxinA and placebo responders, a
large number of any responders met responder
criteria for all four outcomes (onabotulinum-
toxinA, n = 140 [20.3%]; placebo, n = 60
[8.6%]). Patients classified as responders only by

the MSQ-RFR criterion were the most common
single-responder group (onabotulinumtoxinA,
n = 83 [12.1%]; placebo, n = 78 [11.2%]).
Patients classified as responders by two criteria
were common for the combination of MSQ-RFR
with HIT-6 scores and for the combination of
C 50% reduction from baseline in headache
days with ADHS scores, but far less common for
other two-criteria combinations, each of which
paired a C 50% reduction from baseline in
headache days or a severity variable with a
quality of life variable. Of the onabotulinum-
toxinA responders, 27.3% (n = 188) and 12.9%
(n = 89) were identified as headache day non-
responders but met responder criteria on at least
one or at least two of the other measures,
respectively.

Adverse Events

AEs for the pooled PREEMPT analysis through
week 24 have been published previously [10]
and are summarized in Table 3. Briefly, the fre-
quencies of AEs were similar for both treatment
groups, with a greater number reported in
patients treated with onabotulinumtoxinA than
placebo (Table 3). Most AEs were mild or mod-
erate in severity and resolved without sequelae.
Serious AEs were reported for 4.8% and 2.3% of
patients treated with onabotulinumtoxinA and
placebo, respectively. One treatment-related
serious AE was reported in the onabotulinum-
toxinA group (hospitalization due to migraine).
No new safety or tolerability signals emerged
from the pooled study data.

Fig. 2 Percentage of patients who were responders
on C 1, C 2, C 3, and 4 outcome measures. Any patient
who achieved at least one of these four outcome
measures—50% reduction in headache days, or clinically
meaningful change in HIT-6, MSQ-RFR, or headache
severity at week 24—was counted as a responder. HIT-6
6-item Headache Impact Test, MSQ-RFR Migraine-
Specific Quality of Life Questionnaire Role Function-
Restrictive

Table 2 Linear regression results at 24 weeks

Regression model Slope R-squared P value

D HIT-6 score vs.

D headache days

0.45 0.20 \ 0.0001

D MSQ-RFR score vs.

D headache days

–1.46 0.21 \ 0.0001

HIT-6 6-item Headache Impact Test, MSQ-RFR
Migraine-Specific Quality of Life Questionnaire Role
Function-Restrictive
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DISCUSSION

This pooled analysis of data from the PREEMPT
clinical trials was designed to determine the
extent to which the 50% responder definition
for a reduction in headache day responder sta-
tus captured the treatment benefits of onabot-
ulinumtoxinA. Due to the phenotype of head-
ache changes in CM as compared with EM,
headache days and not migraine days were the
focus of this study. Additional response criteria
evaluated in this analysis included clinically
meaningful changes in HIT-6 total scores, MSQ-
RFR domain scores, and ADHS scores. Onabo-
tulinumtoxinA treatment provided a significant
benefit vs. placebo on improvements on each of
these measures, and a greater proportion of
patients met responder criteria for at least one
outcome measure compared with those who

Fig. 3 Number of patients who met all possible responder
criteria combinations. Areas defined by the intersections
are not proportional. ADHS Average Daily Headache
Severity, HA headache, HIT-6 6-item Headache Impact

Test, MSQ-RFR Migraine-Specific Quality of Life Ques-
tionnaire Role Function-Restrictive

Table 3 Summary of overall AEs reported in the 24-week,
double-blind phase [10]a

n (%) OnabotulinumtoxinA
(n = 687)

Placebo
(n = 692)

All AEs 429 (62.4) 358 (51.7)

TRAEs 202 (29.4) 88 (12.7)

SAEs 33 (4.8) 16 (2.3)

Serious TRAEs 1 (0.1) 0 (0.0)

Discontinuations

related to AEs

26 (3.8) 8 (1.2)

Death 0 (0.0) 0 (0.0)

AE adverse event, SAE serious adverse event, TRAE
treatment-related adverse event
a Reproduced with permission from John Wiley & Sons
Inc. Dodick DW et al., Headache. 2010;50:921–936
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had a C 50% reduction from baseline in head-
ache days (72.1 vs. 44.8%). These results
demonstrate the importance of using multiple
measures to evaluate treatment response in
patients with CM.

Significantly higher proportions of onabot-
ulinumtoxinA-treated patients showed
improvements vs. placebo-treated patients in
terms of headache impact, function, and aver-
age daily headache severity, as well as the
number of monthly headache days at week 24.
The proportion of onabotulinumtoxinA-treated
patients who met at least two of the response
criteria was also higher than the proportion of
patients who achieved a C 50% reduction in
headache days. Despite the rigor of meeting all
four of the criteria, 20.3% of patients treated
with onabotulinumtoxinA did so, compared
with 8.6% of placebo patients; this may be a
population of patients who are comprehensive
or complete responders.

As this analysis evaluated the simultaneous
change in multiple outcome measures, it was
important to evaluate the degree to which
changes in these outcomes are related to the
change in headache days. Hypothetically, the
reduction in headache impact could be com-
pletely explained by the reduction in monthly
headache days alone. However, based on the
results from the regression analysis, only 20% of
the variance of the change in the HIT-6 total
score and the MSQ-RFR domain score was
explained by the change in headache days,
highlighting the complex relationships
between headache frequency and other out-
comes. A recent, prospective study using the
PREEMPT injection protocol found that head-
ache-related disability increased with headache
intensity, but not with headache frequency
[25]. These findings and the results of our study
support the conclusion that these criteria rep-
resent distinct measures of treatment response,
indicating that there is more to the treatment
response than a reduction in headache days.

The Venn diagrams in Fig. 3 provide an
overview of the pattern of responder criteria
among the PREEMPT population. A large num-
ber of onabotulinumtoxinA-treated patients
met responder criteria for all four outcome
measures, representing a group of comprehensive

treatment responders. Interestingly, the next
two largest groups were those who met the
responder criterion for MSQ-RFR only (n = 83)
and those who met the responder criteria for
MSQ-RFR and HIT-6 (n = 71), but not for head-
ache days or ADHS score. This pattern of
treatment-related response in the PREEMPT
population shows that a non-trivial proportion
of patients experience treatment-related bene-
fits that do not overlap with headache day
responder status. Specifically, we observed that
approximately 27% of patients treated with
onabotulinumtoxinA did not meet headache
day responder status but exhibited clinically
meaningful benefits on at least one of these
outcome measures. Of these, there was a subset
of approximately 13% of patients who met
responder criteria on two additional outcomes
who require further analysis. Together, these
data suggest that it is important for clinicians to
review headache days, HIT-6 scores, and MSQ-
RFR data to obtain a fuller picture prior to
making a determination about whether a
patient is responding to onabotulinumtoxinA
or another preventive treatment.

The findings from this study support the
conclusion that CM is more complex than just
the number of headache days and demonstrate
the multidimensional impact of treatment.
Therefore, the decision to prescribe a drug to
treat CM should not be based only on its ability
to provide a reduction in the number of head-
ache days. A patient’s decision to continue or
terminate treatment is driven by a combination
of many clinical outcomes. The European
Headache Federation (EHF) guidelines recom-
mend consideration of headache intensity, dis-
ability, and patient preferences, in addition to
headache day reduction of at least 30% [26].
Consistent with the EHF guidelines, a quarter of
Italian headache physicians surveyed believed
that patients achieving a C 30% reduction in
headache days were considered responders (in-
stead of C 50% reduction), and 40% of these
clinicians believed that more than four treat-
ment cycles were required before classifying a
patient as a nonresponder [27]. In agreement
with this survey, a real-world observational
cohort study using the PREEMPT protocol sug-
gests that approximately 25% of patients might
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not respond until after four treatment cycles
and 1 year, cautioning against adjudicating
responder/nonresponder status to avoid miss-
ing a significant percentage of patients who
might benefit from onabotulinumtoxinA treat-
ment [12]. Real-world data from headache cen-
ters in Italy also support the notion that the
benefits of onabotulinumtoxinA treatment
using the PREEMPT protocol are sustained, even
in patients with a recent onset of CM [28].
Preliminary results also suggest that treatment
using the PREEMPT protocol may be beneficial
to patients with other chronic, difficult-to-treat
headache disorders [29].

Understanding the effects of treatment from
the patient’s perspective is critical to ensuring
that the multiple aspects of treatment benefit
demonstrated in randomized clinical trials are
important and perceptible to patients [30]. As
migraine has a significant impact on health-
related quality of life, disability, mental health,
activities of daily living, and work productivity,
it is important that guidelines for controlled
clinical trials in CM acknowledge the impor-
tance of patient-reported outcome measures to
ensure that multidimensional needs of patients
are being addressed by treatments [9, 31, 32].
Therefore, we agree with the guidelines of the
International Headache Society [9], which state
that a reduction in the number of headache
days is critical as a primary endpoint in con-
trolled trials, but we also urge clinicians and
researchers to collect and select secondary
endpoints that reflect multiple aspects of bene-
fit to patients. We also acknowledge that when
we broaden the criteria defining therapeutic
benefit to become less restrictive, the propor-
tion of individuals meeting those criteria will
increase. However, in the current analysis, we
believe that we are identifying real responders,
as the separation from placebo was maintained
in proportions of responders and many partici-
pants met at least two criteria. Future studies
may also seek to analyze monthly headache
days as a continuous variable and consider
external references such as satisfaction to fur-
ther characterize and identify all of the patients
who are receiving benefits from treatment.

The limitations of the PREEMPT1 and PRE-
EMPT2 studies, as well as those of the combined

pooled analysis, have been discussed [6, 7, 10];
these include the lack of an active comparator
(no approved treatment for comparison was
available when these studies were conducted)
and relatively high placebo response rates.
These limitations also apply to the current
analysis using patient-reported measures, as
well as the possible inherent imprecision of
patient-reported outcomes. However, it is criti-
cal that treatment benefits are perceptible to
patients in order to maintain adherence [30]. In
addition, these were exploratory, post hoc
analyses without prespecified multiplicity
adjustments. However, use of conservative
adjustments when considering the significance
of treatment differences between treatment
arms should adequately control for multiplicity.

CONCLUSIONS

Measurement of the change in the number of
headache days did not fully capture the treat-
ment benefit associated with 24 weeks of
onabotulinumtoxinA treatment for CM. When
taking into account clinically meaningful
improvements of impact, function, and sever-
ity, we observed a more accurate reflection of
the comprehensive benefit of
onabotulinumtoxinA.
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ulinumtoxinA in the treatment of refractory
chronic cluster headache. J Headache Pain.
2018;19:45.

30. Haywood KL, Mars TS, Potter R, Patel S, Matharu M,
Underwood M. Assessing the impact of headaches
and the outcomes of treatment: a systematic review
of patient-reported outcome measures (PROMs).
Cephalalgia. 2018;38:1374–86.

31. Tfelt-Hansen P, Pascual J, Ramadan N, et al.
Guidelines for controlled trials of drugs in
migraine: third edition. A guide for investigators.
Cephalalgia. 2012;32:6–38.

32. Silberstein S, Tfelt-Hansen P, Dodick DW, et al.
Guidelines for controlled trials of prophylactic
treatment of chronic migraine in adults. Cephalal-
gia. 2008;28:484–95.

694 Pain Ther (2020) 9:683–694


	Benefits Beyond Headache Days With OnabotulinumtoxinA Treatment: A Pooled PREEMPT Analysis
	Abstract
	Introduction
	Methods
	Results
	Conclusions
	Trial Registration

	Digital Features
	Introduction
	Methods
	Study Design
	Participants
	Efficacy Assessments
	Safety Assessments
	Statistical Analyses

	Results
	Patients and Baseline Characteristics
	Responder Analysis
	Relationships Among Responder Criteria
	Adverse Events

	Discussion
	Conclusions
	Acknowledgements
	References




