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ABSTRACT

Introduction: Migraine is a debilitating neuro-
logical condition, affecting up to 15% of
Americans. Recent estimates from a long-term
safety study of rimegepant showed evidence of
decreased monthly migraine days (MMD) in
people with episodic migraine treated with
rimegepant 75 mg. The objective of this study
was to characterize migraine-specific quality of
life version 2.1 (MSQv2) scores and corre-
sponding mapped EuroQol-5 Dimensions-3
Level (EQ-5D-3L) utility values.
Methods: Study participants were randomized
into two treatment regimens: individuals with
2–14 MMD received rimegepant 75 mg as nee-
ded (PRN), and those with 4–14 MMD at base-
line who received rimegepant on a fixed every-
other-day schedule plus an as needed dose on

days they did not treat (QOD ? PRN). MSQv2
was mapped to EQ-5D-3L utilities using a vali-
dated algorithm. Outcomes were assessed for
the PRN arm at baseline weeks 12, 24, 36, and
52 and for the QOD ? PRN arm at baseline and
week 12.
Results: At baseline, MSQv2 data were available
for 1,800 patients: 1,033 with 2–8 MMD in the
PRN group, 481 with 9–14 MMD in the PRN
group, and 286 with 4–14 MMD in the
QOD ? PRN group. For all MSQv2 domains as
well as mapped utility values, outcomes
improved over each study visit. At baseline, EQ-
5D-3L utilities were 0.66, 0.63, and 0.65 for the
2–8 MMD PRN, 9–14 MMD PRN, and 4–14
MMD QOD ? PRN groups, respectively. At end-
of-study, utilities had increased
by ? 0.09, ? 0.10, and ? 0.12 for the three
groups, respectively (p\0.001 for all compar-
isons with baseline). Similar trends in
improvement were observed across MSQv2
subdomains; all differences were statistically
significant.
Conclusions: Rimegepant 75 mg, which has
been shown to be associated with reduced
MMD, is associated with improvement in
MSQv2 domains over time, leading to estimated
improvement in EQ-5D-3L utilities. While this
improvement was observed in all patient-
groups, it was most pronounced in those with
higher MMD and those taking rimegepant
QOD ? PRN.
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Key Summary Points

In this post-hoc analysis of a long-term
safety study of rimegepant 75 mg in
patients with migraine, the migraine-
specific quality of life version 2.1 (MSQv2)
survey was collected and mapped to
EuroQol five-dimension (EQ-5D) utilities
via a validated algorithm.

Patients were stratified into enrollment
groups consisting of 52-week as-needed
(PRN) rimegepant treatment for patients
with 2–8 and 9–14 monthly migraine days
(MMD), respectively, and 12-week
PRN ? every second day (QOD) treatment
for patients with 4–14 MMD.

Over the course of follow-up, MSQv2 and
mapped utilities improved across all
enrollment groups.

Across enrollment groups, frequency of
MMD decreased over the rimegepant
treatment period, and descriptive
associations were noted between lower
MMD and better health-related quality of
life (HRQoL), as characterized by MSQv2
and EQ-5D utility scores.

The analysis described here supports the
relationship between reduction in
migraine events and improved quality of
life, and the impact of rimegepant (both
PRN-only and QOD ? PRN) on reducing
frequency of MMD and increasing quality
of life over time.

INTRODUCTION

Migraine is a common primary headache dis-
order associated with significant disability [1, 2].
This neurological condition is characterized by
recurrent attacks of head pain that is typically
unilateral and throbbing, and associated with a
range of symptoms that include nausea, vom-
iting, phonophobia, and photophobia [1–3].
Health-related quality of life (HRQoL) is nega-
tively affected in patients with migraine, and
this impact increases with migraine severity and
frequency [4–8]. Lower HRQoL among individ-
uals with migraine reflects the quality of live
burden on headache days as well as the burden
between attacks (inter-ictal burden) which
arises from disrupted planning and anticipatory
anxiety among other factors [9, 10].

Currently, there is no single gold-standard
method to measure the patient experience of
migraine and its impact on HRQoL. Generic
preference-based measures such as the EuroQol
five-dimension (EQ-5D) or Health Utility Index
(HUI) have been used to quantify HRQoL, but
may not fully characterize the clinical features
or burden of migraine [11]. Disease-specific
measures such as the Migraine-Specific Quality
of Life version 2.1 (MSQv2) and Headache
Impact Test (HIT-6) are thought to have better
ability to detect change associated with treat-
ment, and are recommended for use in clinical
trials for migraine therapies, particularly those
with preventive effects [12, 13].

While disease-specific measures may be a
more valid indicator of treatment success, these
cannot be used directly to calculate quality-ad-
justed life years (QALYs) in cost-utility models,
which are increasingly being used to inform
policy decisions and drug reimbursements [14].
To facilitate the economic evaluation of novel
migraine therapies, generic preference-based
HRQoL measures are required to compare utility
values over time, across treatments [14]. In
migraine trials that did not directly measure
health-state utilities, mapping algorithms can
be used to estimate EuroQol 5-Dimensions
3-Level (EQ-5D-3L) scores from MSQv2 disease-
specific HRQoL scores, using mapping by
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statistical association, as described by Gillard
et al. [14].

Rimegepant, a small molecule calcitonin
gene-related peptide (CGRP) receptor antago-
nist, has demonstrated efficacy (at a dose of
75 mg) as both an acute and preventive treat-
ment for migraine, in adults with a range of
baseline migraine frequency and severity
[15, 16]. In a long-term, open-label safety study
of rimegepant taken either to treat acute attacks
as needed (PRN) or every other day plus PRN
(QOD ? PRN; Study 201; NCT03266588), the
impact of rimegepant 75 mg on HRQoL over
time was measured using the MSQv2 [17]. By
week 12, rimegepant-treated patients showed
clinically and statistically significant improve-
ments in mean MSQv2 scores with a mean
change from baseline of ? 14.5 for role restric-
tive (RR), ? 11.5 for role preventive (RP),
and ? 15.4 for emotional function (EF)
(p\0.0001) [17]. The observed HRQoL
improvement with rimegepant 75 mg was rapid
and durable over the 52-week study period [17].
In placebo-controlled trials of rimegepant as an
acute therapy, a significant reduction was
observed in need for rescue medication (18.2%
vs. 32.4% of placebo patients).

To facilitate future economic analyses of
rimegepant 75 mg, the objectives of the current
study were to (1) map long-term MSQv2 out-
comes from Study 201 to EQ-5D-3L health state
utilities using the validated mapping algorithm
by Gillard et al. [14], and (2) compare health
state utilities across rimegepant 75 mg dosing
regimens (PRN or QOD ? PRN) and by observed
reduction in MMD.

METHODS

Summary of Study 201

The objective of Study 201 was to evaluate the
long-term safety of rimegepant 75 mg and to
assess the effects of repeated dosing of rimege-
pant on MSQv2, and MMD, amongst other
endpoints [17–19]. Three groups of study par-
ticipants were randomized into two treatment
regimens: individuals with 2–8 (Group 1) and
9–14 (Group 2) moderate to severe MMD [as

defined by the International Headache Society
(HIS) criteria] [20], respectively, self-adminis-
tered rimegepant 75 mg up to once daily as
needed (PRN) for 52 weeks; while individuals
with 4–14 (Group 3) moderate to severe MMD
self-administered rimegepant 75 mg on a fixed
every-other-day schedule and as needed on
non-scheduled dosing days (QOD ? PRN) for
12 weeks [18].

Patients and Data Collection

Male and female episodic migraine
patients, C 18 years of age, who had at least a
1-year history of migraine (with or without
aura) diagnosed as per IHS criteria were eligible
[18]. Patients were required to have an age of
onset of migraine prior to age 50, between 2 and
14 episodes per month lasting 4–72 h if
untreated, and ability to distinguish migraine
attacks from tension or cluster headaches.
Exclusion criteria were as follows: history of
basilar migraine or hemiplegic migraine, history
of HIV disease, history of uncontrolled, unsta-
ble, or recently diagnosed cardiovascular dis-
ease, uncontrolled hypertension or diabetes,
history of gastric or small intestinal surgery,
body mass index (BMI) C 30, or HbA1c C 6.5.

Patients in the QOD ? PRN group were fol-
lowed for 12 weeks while those in the PRN
groups were followed for 52 weeks. Migraine
events, tablet utilization, and adherence were
recorded in patient diaries.

MSQv2 was assessed at baseline and week 12
for the QOD ? PRN group, and at baseline and
at weeks 12, 24, 36, and 52 for the two PRN
groups.

Study 201 was conducted in accordance with
Good Clinical Practice guidelines as defined by
the International Conference on Harmonisa-
tion and in accordance with all applicable local
regulations. The protocol was approved by
centralized and local Institutional Review
Boards, and participants provided written
informed consent before they were screened for
the study.
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Description of MSQv2

The MSQv2 is a validated 14-question disease-
specific patient-reported outcome (PRO) mea-
sure that is frequently used to measure the
impact of migraine and multidimensional
aspects of preventive treatments’ effectiveness
on HRQoL in a meaningful way [1, 21]. The
MSQv2 has three HRQoL dimensions: RR, RP,
and EF [22]. The RR dimension has seven items
and measures migraine impact on normal
activities such as work, productivity, daily
activities, energy, tiredness, concentration, lei-
sure, and relationships [14, 23]. The RP dimen-
sion has four items and measures the impact of
migraine on interrupting performance of nor-
mal activities [14]. The EF dimension has three
items and measures migraine’s effect on emo-
tional function [14]. The questionnaire consists
of 14 questions about migraine attacks during
the past 4 weeks, with six response options at
each question, ranging from 1 to 6 (1, none of
the time; 2, a little bit of the time; 3, some of the
time; 4, a good bit of the time; 5, most of the
time; and 6, all of the time), and scored linearly
on a 0–100 scale where higher scores indicate
better HRQoL [23, 24]. The minimum clinically
important difference for within-group analyses
are 5 points, 5–7.9 points, and 8–10.6 points for
RR, RP, and EF, respectively [25].

Description of EQ-5D-3L

The EQ-5D-3L is a widely used generic measure
of health status used for economic assessments
[26]. Health states are measured for the day the
questionnaire is administered, and the EQ-5D
version that Gillard et al., used consists of five
dimensions (1, Mobility; 2, Self-care; 3, Usual
activities; 4, Pain/Discomfort; and 5, Anxiety/
Depression) and three levels (1, no problems;
2, some problems; and 3, extreme problems)
[14, 26]. Scores are converted to a utility value
or index score by using country-specific value
sets to apply preference weights [14, 26]. The
United Kingdom (UK) value set was applied by
Gillard et al. to a dataset sourced from the
International Burden of Migraine Study, which
included participants from five Western

European countries, as well as from Australia,
Brazil, Canada, Taiwan, and the United States
(US) [14]. Scores range from less than 0 to 1,
where negative values are health states worse
than death, 0 is equivalent to death, and 1 is
perfect health [26].

Utility Mapping

Using patient-level data from Study 201, MSQv2
values were mapped to EQ-5D-3L utilities using
a validated mapping by statistical association
algorithm using the method described by Gil-
lard et al. [14]. The model defined for episodic
migraine was used and followed the form:

EQ 5D ¼ 0:2858 þ 0:0029� MSQ RP

þ 0:0001� MSQ RR

þ 0:0027� MSQ EF

This validated algorithm produced
statistically significant correlation coefficients
between EQ-5D-3L utility scores and MSQv2
scores [14]. MSQv2 has been validated for use in
patients with migraine [21], and several MSQv2
and EQ-5D-3L dimensions overlap with regards
to content [14]. There were negligible missing
MSQv2 data from Study 201, therefore no
adjustments were made in this regard. Values
were compared between baseline and end-of-
study using paired t tests, in addition to visual
comparison. All analyses were stratified by
study enrollment group.

RESULTS

At baseline, MSQv2 data were available for 1800
patients: 1033 with 2–8 MMD in the PRN group,
481 with 9–14 MMD in the PRN group, and 286
with 4–14 MMD in the QOD ? PRN group [18].
The median age of participants was 43 years and
3.6% were 65 years of age or older, with
interquartile range 33–51 years and a maximum
age of 83 years [18]. More than 80% of partici-
pants were white and 90% were female
(Table 1).

MMD (SD) at baseline was 7.02 (3.74 for the
PRN 2–8 group, 12.2 (4.64) for the PRN 9–14
group, and 9.0 (3.90) for the QOD ? PRN 4–14
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group. Following treatment with rimegepant
(52 weeks for the PRN groups and 12 weeks for
the QOD ? PRN group), MMD were reduced by

0.47 (4.89) for the PRN 2–8 group, by 2.94 (5.95)
in the PRN 9–14 group, and by 3.31 (3.51) in the
QOD ? PRN 4–14 group (Table 2). The mapping

Table 1 Baseline characteristics in Study 201

Characteristic Enrollment groups

2–8 MMD PRN 9–14 MMD PRN 4–14 MMD QOD 1 PRN

n 1033 481 286

Age (years) mean (SD) 43.47 (11.79) 41.89 (12.39) 40.56 (12.7)

Female n (%) 917 (88.77) 444 (92.31) 248 (86.71)

White n (%) 847 (81.99) 394 (81.91) 234 (81.82)

Hispanic n (%) 99 (9.58) 54 (11.23) 24 (8.39)

Height (cm) mean (SD) 165.77 (8.09) 165.51 (8.18) 166.44 (8.22)

Weight (kg) mean (SD) 83.59 (22) 81.71 (22.89) 69.81 (11.66)

BMI mean (SD) 30.42 (7.76) 29.74 (7.73) 25.16 (3.46)

MMD (absolute) mean (SD) 7.02 (3.74) 12.23 (4.64) 9.03 (3.9)

MMD (normalized) mean (SD) 7.00 (3.75) 12.62 (4.71) 9.1 (4.03)

BMI body mass index; cm centimeter; kg kilogram; MMD monthly migraine days; n,number of participants per group;
SD standard deviation

Table 2 Monthly migraine days, Migraine-Specific Quality of Life Questionnaire v2, and EuroQol five-dimension three-
level utility at baseline and change from baseline (52 weeks for the PRN groups and 12 weeks for the QOD ? PRN group)

2–8 MMD PRN
(n 5 1033)

9–14 MMD PRN
(n5 286)

4–14 MMD QOD 1 PRN
(n 5 481)

MMD at baseline 7.02 (3.74) 12.23 (4.64) 9.03 (3.90)

MMD change from baseline - 0.47 (- 0.84,

- 0.11)

- 2.94 (- 3.65,

- 2.24)

- 3.31 (- 3.75, - 2.87)

MSQv2- RP at baseline 69.28 (20.45) 64.47 (20.75) 68.06 (19.73)

MSQv2—RP change from baseline 13.78 (12.30, 15.26) 15.60 (13.17, 18.04) 18.98 (16.44, 21.51)

MSQv2—RR at baseline 54.56 (18.25) 48.70 (18.44) 52.26 (17.38)

MSQv2—RR change from baseline 16.82 (15.31, 18.33) 19.86 (17.49, 22.23) 24.27 (21.94, 26.61)

MSQv2—EF at baseline 63.70 (25.62) 54.87 (26.23) 60.84 (25.47)

MSQv2—EF change from baseline 16.72 (14.83, 18.60) 19.49 (16.21, 22.77) 24.02 (20.95, 27.08)

Mapped EQ-5D-3L utility at baseline 0.66 (0.12) 0.63 (0.12) 0.65 (0.11)

Mapped EQ-5D-3L utility change

from baseline

0.09 (0.08, 0.10) 0.10 (0.09, 0.11) 0.12 (0.11, 0.14)

Baseline values are mean (SD), CFB values are mean (95% CI)
EF emotional function; MMD monthly migraine days; MSQv2 migraine-specific quality of life; n number of participants
in each group; RP role preventive; RR role restrictive; SD standard deviation
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study found that the groups with the greatest
decrease in MMD had the highest increase in
EQ-5D-3L (Fig. 1; Table 2).

All MSQv2 domains improved over time
(Table 2; Fig. 2). Similar trends in improvement

were observed across MSQv2 subdomains, and
all differences were statistically significant.
When the MSQv2 was mapped to EQ-5D-3L
utilities, baseline utility values were 0.66, 0.63,
and 0.65 for the 2–8 MMD PRN, 9–14 MMD

Fig. 1 Absolute monthly migraine days over time in Study
201, stratified by treatment group. The QOD ? PRN
enrollment group only contributed data to Week 12, and

thus Week 24, 36, and 52 data are only available for PRN
enrollment groups. MMD monthly migraine days;
PRN as needed; QOD every other day

Fig. 2 MSQv2 domains over time in Study 201, stratified
by treatment group; p\0.001 for all outcomes in all
enrollment groups over time. The QOD ? PRN

enrollment group only contributed data to Week 12, and
thus Week 24, 36, and 52 data are only available for PRN
enrollment groups

5214 Adv Ther (2021) 38:5209–5220



PRN, and 4–14 MMD QOD ? PRN groups,
respectively. At end-of-study, utilities had
increased by ? 0.09, ? 0.10, and ? 0.12 for the
three groups, respectively (p\0.001 for all
comparisons with baseline) (Fig. 3). In addition
to the cohort-level trend of increased EQ-5D
and lower MMD frequency over time, the rela-
tionship between EQ-5D and MMD is observed
at the individual patient level (Fig. 4). Within
all three enrollment groups, trends were
observed consistently across individuals in all
three enrollment groups: an inverse correlation
was observed between MMD and mapped EQ-
5D values at baseline and a greater reduction in
MMD over the study period was associated with
consistently associated with greater increase in
EQ-5D-3L over the study period (Fig. 4).

DISCUSSION

This study provides new information about the
effects of different rimegepant dosing regimens
on MMD, MSQv2, and EQ-5D-3L utility scores
which may be useful for economic evaluations
and decision-making. Results from Study 201
showed that rimegepant 75 mg reduced MMD
and increased MSQv2 scores in three enroll-
ment groups: 2–8 MMD PRN, 9–14 MMD PRN,

and 4–14 MMD QOD ? PRN groups, respec-
tively. When MSQv2 scores were mapped to EQ-
5D-3L, there was an associated improvement in
EQ-5D-3L utilities. In the current study, EQ-5D-
3L utility scores at baseline were 0.66, 0.63, and
0.65 for the 2–8 MMD PRN, 9–14 MMD PRN,
and 4–14 MMD QOD ? PRN groups, respec-
tively. At the end of Study 201, as MMD
decreased with rimegepant treatment, MSQv2
increased and EQ-5D-3L utilities increased to
0.75, 0.73, and 0.77 for the three enrollment
groups, resulting in change scores from baseline
of ? 0.09, ? 0.10, and ? 0.12, respectively.

Similar mappings have been conducted for
the preventive migraine treatment erenumab.
Di Tanna et al., also used the algorithms
developed by Gillard et al., and several models
to map MSQv2 to EQ-5D-3L, using data from
three erenumab trials, and found a non-linear
association between increased MMD and
decreased EQ-5D-3L [27]. Utility values were
consistently higher in patients treated with
erenumab compared to those treated with pla-
cebo after adjusting for MMD, suggesting a
treatment effect in addition to what is captured
with MMD [27]. This limitation of MMD to not
fully capture the residual impact of migraine
treatment on non-migraine days was men-
tioned by Lipton et al. [28] in an economic

Fig. 3 EQ-5D-3L utilities mapped from MSQv2 data;
p\0.001 for all outcomes in all enrollment groups over
time. The QOD ? PRN enrollment group only con-
tributed data to Week 12, and thus Week 24, 36, and 52

data are only available for PRN enrollment groups.
MSQv2 migraine-specific quality of life; PRN as needed;
QOD every other day
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analysis of erenumab for the treatment of epi-
sodic and chronic migraine, and trial-based
utility values ranged from 0.773 for 4 MMD to
0.608 for 14 MMD on treatment with erenu-
mab/onabotulinumtoxinA, compared to 0.759
for 4 MMD to 0.590 for 14 MMD while off-
treatment [28]. When comparing the difference
in baseline to end-of-study MMD frequency in
the present analysis, and corresponding map-
ped EQ-5D-3L change scores, and comparing
them to the difference by MMD in the erenu-
mab/onabotulinumtoxinA analysis, the differ-
ences are more pronounced for rimegepant
than for erenumab. For example, in the 4–14
QOD ? PRN group, the observed change in
MMD for rimegepant was approximately 9 at
baseline, reduced to approximately 5.5 at end-
of-study (Table 2), which would be associated
with a predicted utility difference of approxi-
mately ? 0.06 in the Lipton et al. analysis for

erenumab/onabotulinumtoxinA [28], while the
observed difference for rimegepant was ? 0.12,
suggesting a stronger relationship between
MMD reduction and utility improvement.

Several other studies have reported EQ-5D-3L
utility scores for patients with migraine, both
on days when they have migraine attacks, as
well as on days when patients were migraine-
free [6, 11]. As can be expected, when pain
severity decreased, utility scores increased.
Reported EQ-5D-3L utility scores for when
patients were migraine-free were high in these
studies, ranging from 0.87 in a study from the
UK [6] to 0.96 in a study from the US [11].
Possible explanations for these differences are
the differences in procedures and the timing of
when questionnaires are completed, because
patient-reported HRQoL is influenced, among
other factors, by elapsed time since the last
migraine attack [14]. In the study from the UK,

Fig. 4 Relationship between baseline absolute MMD and
EQ-5D, and changes from baseline (52 weeks for the PRN
groups and 12 weeks for the QOD ? PRN group). From
left to right baseline MMD versus baseline EQ-5D-3L,

baseline MMD versus CFB EQ-5D-3L, and CFB MMD
versus CFB EQ-5D-3L. CFB change from baseline;
MMD monthly migraine days
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HRQoL while migraine-free was assessed
directly with EQ-5D-3L within a week after a
migraine attack [6], while, in the current study,
it was assessed with MSQv2 at 12 weeks or
longer intervals, and then mapped to EQ-5D-3L.
In several recent health technology assessments
for migraine prevention therapies evaluated by
the National Institute of Health and Care
Excellence (NICE), the mapping of MSQv2 to
EQ-5D utilities was deemed more appropriate
than using EQ-5D data directly, given the
design of the MSQv2 instrument to be particu-
larly relevant to migraine patients [29–31]. It
may further be beneficial to capture HRQoL
data more frequently to better assess change
over time in future studies.

Limitations of the current analysis should be
acknowledged. The mapping algorithm that
was used in this study to estimate EQ-5D-3L
utility values from MSQv2 has a tendency to
overestimate utility values for patients with
migraine who have greater disease severity [14].
The algorithm used a UK valuation set; how-
ever, Study 201 was conducted in the US, which
may affect the validity of our findings. Addi-
tionally, the design of the study used as a data
source for algorithm development did not allow
for HRQoL assessments over time, and external
validation of the algorithm using an indepen-
dent data source were not conducted [14]. In
the current analysis, rimegepant MSQv2 scores
were based on a comparison of PRN versus
QOD ? PRN dosing regimens, but a placebo arm
was not included, as the primary purpose of the
study was long-term safety monitoring; thus, a
controlled analysis of rimegepant outcomes was
not feasible. However, long-term use of rime-
gepant QOD is currently being assessed in a
phase III trial as a preventive treatment for
migraine (NCT03732638), and future work will
assess clinical and HRQoL benefits of rimege-
pant relative to placebo. In the initial 12-week
results, the MSQv2 RF improved by 18.0 points
(95%CI: 15.5–20.6) in the rimegepant arm
compared to 14.6 points (12.1–17.1) in the
placebo arm [16]. The hierarchical nature of the
analysis precluded statistical testing for this
secondary outcome; however, this observed
improvement is similar in magnitude to what
was seen in the QOD ? PRN group of Study 201

at 12 weeks [18.98 point increase from baseline
(SD: 20.17)] [16].

CONCLUSIONS

Rimegepant 75 mg, which has been shown to be
associated with reduced MMD in addition to
acute treatment effects, is associated with
improvement in MSQv2 domains over time,
leading to estimated improvement in EQ-5D-3L
utilities. While this improvement was observed
in all patient-groups, it was most pronounced in
those with higher MMD and those taking
rimegepant on a fixed QOD plus as-needed
dosing schedule.
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