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Background: Delayed-release dimethyl fumarate (DMEF; also known as gastroresistant DMF) is indicated
Jor the treatment of relapsing multiple sclerosis. Flushing and gastrointestinal (GI) adverse events (AEs) are
common within the first few months of starting DMF therapy. Although most symptoms are mild or moder-
ate in severity, transient, and infrequently result in treatment discontinuation, they nevertheless present a
challenge for patients to adhere to therapy and achieve an optimal treatment response.

Methods: This review discusses management strategies for the prophylaxis and treatment of common
DMF-associated AEs based on clinical trial evidence and real-world experience in clinical practice settings.

Results: Before starting DMF therapy, patients should receive counseling on the importance of treatment
adherence and the likely occurrence and severity of flushing and GI AEs (nausea, vomiting, diarrhea, and
abdominal pain). Management strategies, such as administering DMF with food, using a slower-dose titra-
tion schedule, applying temporary dose reductions, and using symptomatic therapies, provide clinicians
with several approaches to address DMF tolerability. In particular, DMF coadministration with certain
Jfoods (eg, sausage, peanut butter) may prevent or reduce the severity of GI AEs. Taking aspirin 325 mg/day
30 minutes before administering DMF in the first month of therapy can reduce the incidence and severity
of flushing without negatively affecting Gl-related events.

Conclusions: Through continual patient education and support and management of treatment-related
flushing and GI AEs, clinicians can help patients adhere to and persist with DMF therapy, thus maximiz-
ing treatment benefit. Int ] MS Care. 2017;19:74—83.
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I is characterized by a variable clinical course | modifying agents in this population and, ultimately,

punctuated by clinical relapses and remissions | suboptimal treatment outcomes.>* Therefore, it is

and chronic progression, resulting in accumulation of | important that new treatment options for managing MS
disability and reduction in quality of life.! Moreover, | are not limited in their effectiveness by AFs.

patients with MS also are burdened by a high level of Delayed-release dimethyl fumarate (DMF; also

comorbidity.” Treatment-emergent adverse events (AEs) | known as gastroresistant DMF) is an orally available

disease-modifying agent approved in the United States
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Controlled and Active Referenced [Glatiramer Acetate]
Comparison Study to Evaluate the Efficacy and Safety
of BG00012 in Subjects with Relapsing-Remitting Mul-
tiple Sclerosis) clinical studies in patients with RRMS
that demonstrated the efficacy of DMF in preventing
relapses in addition to a favorable AE profile.”* During
treatment with DMF in the clinical trial and real-world
settings, patients commonly experienced transient mild-
to-moderate flushing and gastrointestinal (GI) AEs,
particularly nausea, vomiting, abdominal pain, and diar-
rhea, especially in the first month of therapy.”'* These
AEs associated with DMF can be particularly bother-
some for some patients, with the potential to compro-
mise patient acceptance of and adherence to treatment.

The discussion undertaken in this review will help
clinicians take advantage of therapy with DMF by pro-
viding generalized and tailored strategies that minimize
these common AEs.

To review studies reporting on DMF clinical use, we
conducted a search of the US National Library of Medi-
cine National Institutes of Health MEDLINE database
for full articles using the following Boolean search term
strategy: dimethyl fumarate AND multiple sclerosis limited
by words in the title and abstract. Additional references
were identified from the bibliographies of published

Efficacy and Management of AEs of DMF

articles and posters presented at preeminent neurology

congresses.

DMF for MS
Efficacy

Prespecified integrated analyses of the random-
ized double-blind DEFINE® and CONFIRM” studies
revealed that at 2 years, DMF 240 mg twice a day sig-
nificantly reduced the annualized relapse rate and risk
of relapse and improved a range of secondary clinical,
magnetic resonance imaging, and patient-reported out-
comes versus placebo (Table 1).'"'* Importantly, these
benefits of DMF therapy were observed consistently
across patient subgroups, including treatment-naive
patients and switchers from interferon beta therapy
(Table 1).'"1314 The clinical and magnetic resonance
imaging efficacy of DMF was maintained over 5 years in
the ENDORSE (A Dose-Blind, Multicenter, Extension
Study to Determine the Long-Term Safety and Efficacy
of Two Doses of BG00012 Monotherapy in Subjects
with Relapsing-Remitting Multiple Sclerosis) study, an
ongoing, 8-year extension study of DEFINE and CON-
FIRM.P

Head-to-head comparative studies of disease-modify-
ing therapies in RRMS are limited. Glatiramer acetate
was included as a reference comparator in CONFIRM.

Table 1. Clinical efficacy of DMF 240 mg twice a day in prespecified integrated analyses of
DEFINE and CONFIRM'' and post hoc subgroup analyses'*'4

Previous interferon beta

Entire population Treatment-naive patients treatment
Parameter Placebo DMF Placebo DMF Placebo DMF
Clinical efficacy at 2 y
Total population, No. 771 769 223 221 140 148
Annualized relapse rate 0.37 0.19 0.38 0.17 0.45 0.26
Relative reduction vs. placebo, % — 48 (P <.0001) — 56 (P <.0001) — 43 (P=.0021)
Risk of relapse, % 44 28 42 21 — —
Relative reduction vs. placebo, % — 43 (P<.0001) — 54 (P<.0001) — —
Risk of 12-wk confirmed disability 22 15 23 7 — —
progression, %
Relative reduction vs. placebo, % — 32 (P=.0034) — 71 (P <.0001) — —
Neuroradiologic efficacy at 2y
Total population, No. 309 299 100 99 62 63
New or enlarging T2 hyperintense 16.8 3.7 20.0 4.0 18.2 3.12
lesions, No.
Mean lesion ratio — 0.22 (P <.0001) — 80% (P < .0001) — 83% (P<.00071)
Gd+ lesions, No. 1.9 0.4 1.9 0.3 2.4 0.2
Odds ratio — 0.17 (P <.0001) — 92% (P <.0001) — 85% (P =.0005)
New T1 hypointense lesions, No. 6.3 2.2 6.6 2.1 6.56 1.72

Mean lesion ratio —

0.35 (P <.0001)

— 68% (P < .0001) — 74% (P <.0001)

Abbreviations: DMF, delayed-release dimethyl fumarate (also known as gastroresistant DMF); Gd+, gadolinium-enhancing.
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Although not powered to directly compare the efficacy
of DMF versus glatiramer acetate, a post hoc analysis
of the CONFIRM data indicated that DMF 240 mg
twice a day showed a statistically significantly reduced
risk of inflammatory disease activity versus glatiramer

acetate.” 16

General Safety

DEFINE and CONFIRM demonstrated that DMF
240 mg twice a day has a favorable risk/benefit pro-
file in RRMS, which was confirmed by the long-term
ENDORSE extension study; data from an interim anal-
ysis of this study have been published, with a minimum
of 5-year follow-up data in patients initially randomized
to receive DMF (treatment duration <7 years in some
patients).”®!> The most frequently occurring AEs in
DEFINE and CONFIRM (incidence 22% higher than
with placebo) were flushing, abdominal pain, diarrhea,
and nausea.”®

In a recently published integrated analysis of phase
2b/3/long-term extension studies of DMF in MS (N
= 2470), mean absolute lymphocyte counts (ALCs)
decreased by approximately 30% during the first year
of treatment, then plateaued, remaining higher than the
lower limit of normal (0.91 x 10°/L) thereafter."” Of the
2099 patients treated for at least 6 months, 47 (2.2%)
had ALCs less than 0.5 x 10°/L persisting for at least 6
months."”” Mean ALCs remained greater than or equal to
the lower limit of normal in 84% and 76% of patients
during the first 6 and 12 months, respectively; of these
patients, 0.1% and 0% later developed ALCs less than
0.5 x 10%/L persisting for at least 6 months."”

In the ENDORSE ongoing safety extension study,
one case has been reported to date of progressive mul-
tifocal leukoencephalopathy (PML), an opportunistic
infection, in a patient treated with DMF 240 mg three
times daily in the setting of prolonged (=6 months)
severe lymphopenia (approximately <0.5 x 10°/L of 3.5
years’ duration).” In addition, rare cases of PML also
occurred in the postmarketing setting in the presence of
prolonged moderate-to-severe lymphopenia. Aside from
PML in the setting of prolonged (=6 months) moderate-
to-severe lymphopenia, there is no overall increased
risk of serious infections, including other opportunistic
infections.""”

The incidence of alanine aminotransferase elevations
of at least 3x the upper limit of normal (ULN) was high-
er in the DMF versus placebo groups in DEFINE (6%
vs. 3%, respectively) but was not observed in CON-

FIRM, in which incidences of alanine and aspartate
aminotransferase levels of at least 3x ULN were compa-
rable between the placebo and DMF treatment arms.”®
Consistent findings have been observed in ENDORSE;
hepatic AEs occurred in 3% or less of patients in any
treatment group, and 3% or less of patients treated with
DMEF for a minimum of 5 years had alanine aminotrans-
ferase or aspartate aminotransferase levels of at least 3x
ULN; no case fulfilled Hy’s law criteria for drug-induced
liver injury.”

Limited pregnancy outcomes from clinical trials and
postmarketing data suggest no increased risk of adverse
pregnancy outcomes during the first trimester. However,
DMEF should be used during pregnancy only if the ben-
efits outweigh the potential risks.'®

GI Tolerability Profile

Delayed-release dimethyl fumarate has a well-
characterized GI AE profile in the treatment of RRMS
based on its use in DEFINE® and CONFIRM” as well
as in MANAGE (Multicenter, Open-Label, Single-
Arm Study of Gastrointestinal Tolerability in Patients
with Relapsing Forms of Multiple Sclerosis Receiving
Tecfidera™ [Dimethyl Fumarate] Delayed-release
Capsules), a multicenter, open-label, single-arm, phase
4 study designed to explore the tolerability of DMF by
evaluating Gl-related events in patients with RRMS in
clinical practice in the United States.” In both settings,
DMF treatment-emergent GI AEs were generally mild
or moderate in severity, occurred most frequently in the
first month of treatment before decreasing thereafter,
had a variable duration, and were manageable with stan-
dard medical interventions.”'

In DEFINE and CONFIRM, the mean duration
of exposure to study treatment was 77 weeks in both
treatment groups, and a comparable proportion of
patients in the DMF (70%) and placebo (65%) groups
completed 2 years of the study.'” Except during the first
month of treatment, the incidence of GI AEs was low
for the duration of the study period.'” Abdominal pain,
upper abdominal pain, nausea, vomiting, and diarrhea
all occurred at a higher incidence in the DMF group
than in the placebo group during the 2-year follow-up
study periods and during the first 3 months of the study
(Supplementary Table 1, which is published in the
online version of this article at ijmsc.org). Most GI AEs
(>90%) were of mild or moderate severity and resolved
during the study. The median duration of resolved
events was less than 10 days for all common GI AFs,
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although ascertainment of time to resolution was not
reported rigorously. A higher proportion of patients
in the DMF group than in the placebo group received
symptomatic therapy for GI symptoms during months
0 to 3 (11% vs. 4%, respectively). Importantly, in the
DMF group, most resolved events of abdominal pain
or upper abdominal pain, nausea or vomiting, and diar-
rhea did not require use of a symptomatic treatment
or any change to the DMF dosage regimen (Figure 1).
Common GI AEs were temporally associated with the
use of diverse symptomatic therapies, most of which fell
into the following therapeutic categories: proton pump
inhibitors (for abdominal pain or upper abdominal
pain), gastroprokinetics (for nausea or vomiting), and
antidiarrheal agents.

MANAGE followed 233 patients with RRMS who
took DMF for 12 weeks or less (202 patients completed
the study) and specifically recorded information regard-
ing GI AEs using an eDiary and numerical rating scales
to give a more detailed account of DMF tolerability than
in the pivotal studies.” Overall, the results were similar to
those seen in the DEFINE and CONFIRM integrated
analysis of safety in that the incidence of GI AEs was
highest in the first month of treatment before declining
thereafter, and they were transient in nature and mild
to moderate in severity. Most patients (88%) experi-

Efficacy and Management of AEs of DMF

enced a GI AE, with a higher incidence of acute lower
versus upper GI AEs. Four patients (1.7%) experienced
at least one Gl-related serious AE, including diarrhea,
abdominal pain upper, abdominal pain lower, nausea,
salivary gland calculus, and vomiting. Seventeen patients
(7.3%) discontinued treatment due to Gl-related AFs.
The incidence of Gl-related events was comparable in
patients with or without a history of GI abnormalities,
who did or did not use alcohol, and who did or did not
use tobacco. More than half (54%) of the patients who
reported GI AEs used symptomatic therapy, and these
patients tended to have a higher incidence of and more
severe GI AEs than nonusers of symptomatic therapy.’
Patients in MANAGE tended to use the same symp-
tomatic therapies as those used in DEFINE and CON-
FIRM.>!® Except for constipation (duration, 16 hours),
all GI AEs had a duration of less than 10 hours.” The
duration of GI AEs was similar among users and nonus-
ers of symptomatic therapy.

Flushing Events

Similar to the GI AE profile of DMF, integrated
DEFINE and CONFIRM data indicated that the inci-
dence of flushing events was highest during the first
3 months of treatment (and particularly so in the first
month), most were mild or moderate in severity, and
they infrequently led to discontinuation of study treat-
ment (Supplementary Table 1)."
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® Nausea or vomiting

Diarrhea
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Events (%)
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® Abdominal pain or upper abdominal pain

Very few patients in either treat-
ment arm used symptomatic ther-
apies, such as diphenhydramine
hydrochloride, loratadine, and
acetylsalicylic acid, for flushing
events.

Practice Management
Strategies for Common
AEs

A survey of an international
panel of clinicians was completed
by trialists from DEFINE and
CONFIRM to provide guidance

10
No Action Taken Dose Interrupted

events'®

Dose Reduced Dose Discontinued

Figure 1. Action taken by prescribers on delayed-release
dimethyl fumarate (DMF; also known as gastroresistant DMF)
treatment in the resolution of specific gastrointestinal adverse

on the management of flushing
and GI AEs.” For GI AEs, this
process formed the basis of the
first of two Delphi consultations,
the second Delphi consultation
being directed toward experienced

clinicians who prescribe DMF

International Journal of MS Care

77



Phillips et al.

regularly in a real-world setting.”” The Delphi technique
uses a questionnaire to obtain data and test hypotheses
relating to a particular issue or issues. Subsequent rounds
of questions can be used to refine the results, and it is
a widely accepted method for gaining consensus from
an expert panel. Using the Delphi technique enabled
consensus on the most effective strategies to manage
the common GI AEs of nausea, vomiting, abdominal
pain, and diarrhea, and so reduce discontinuation rates
of DMF.? The results corroborated the safety findings
associated with DMF in DEFINE, CONFIRM, and
MANAGE,? and, importantly, the merits of many of
the strategies identified by the Delphi consensus-build-
ing method have been supported by findings from retro-
spective and prospective clinical studies. Taken together,
these insights provide clinicians with the best known
approaches to managing DMF tolerability in patients
with MS and, therefore, set appropriate expectations for
patients.

Education and Expectation Setting
Patient expectations can be managed more effectively
by providing information on MS

initiation,” underscoring the importance of coaching
calls (eg, suggesting a change in meal composition in
favor of dairy products) that have the capacity to resolve
most such events.”

It may be helpful to inform patients that the results of
a prospective observational study that assessed patient-
reported endpoints via clinician-administered assessments
indicated that DMF was at least as well tolerated as previ-
ous therapies for MS in 81% of patients at week 1 and
67% of patients at week 4.>* Adherence to DMF treat-
ment was high in this study: 89% and 76% of patients
reported no missed doses by weeks 1 and 4, respec-
tively. At weeks 1 and 4, on the Treatment Satisfaction
Questionnaire for Medication, satisfaction with DMF
adverse effects was 98% and 100%, respectively, and
global satisfaction with DMF treatment was 74% and
69%, respectively, where a score of 0% equates to being
not at all satisfied and 100% signifies the highest level of
treatment satisfaction.?* Overall, these findings are con-
sistent with the health-related quality of life benefits pro-
vided by DMF therapy in DEFINE and CONFIRM.'*

signs and symptoms, health-related

potential occurrence and likely

quality of life benefits, and the
effect of flushing and GI AEs."”%
Facilitating an open dialogue with
patients is consistent with 2009
guidelines emanating from a sys-
tematic review of all disease-modi-
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B Yes
8 No
B Took DMF with food

Did not take DMF
with food

38.3%

46.2%
15.5%

—d

fying agents for MS that highlight-
to improve patient-centered care
Individualized patient counsel-
ing was shown to improve adher-
Nausea

avoidable AEs in patients with
MS who received DMF over 12
months. The incidence of therapy
dropout among patients who
undertook the counseling program
was 11% for coached patients,
which compares favorably with
the 23% dropout incidence in the
uncoached cohort.” Discontinu-
ation of DMF therapy occurred
most often because of GI AEs in

the first 3 months after treatment

Figure 2. Percentage of clinicians who agree with the use of
food as a management strategy to reduce the incidence and
severity of delayed-release dimethyl fumarate (DMF; also
known as gastroresistant DMF)-associated nausea, vomiting,
abdominal pain, and diarrhea (Delphi survey; yes/no,
consensus >70%)?°

In addition, gastrointestinal adverse events were less severe in patients who regularly
took DMF with a meal in MANAGE (Multicenter, Open-Label, Single-Arm Study of Gas-
trointestinal Tolerability in Patients with Relapsing Forms of Multiple Sclerosis Receiving
Tecfidera™ [Dimethyl Fumarate] Delayed-Release Capsules).®

Abdominal Diarrhea Worst Worst
Pain Severity Score Severity Score
Characterized Characterized
as Mild as Severe

Vomiting
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Specific foods/eating
patterns mentioned

included peanut butter,

almond butter, yogurt,

cheese, cream cheese,

bacon, Nutella, apple-
sauce, eggs, and
avoiding coffee

51%

14% 14%

2%

Specific foods/eating
patterns mentioned
included peanut butter,
almond butter, yogurt,
bacon, eggs, and bland
diet

37%

11% 9%
0%

Specific foods/eating
patterns mentioned
included peanut butter,
almond butter, yogurt,
cheese, bacon, Nutella,
eggs, bland diet, and
avoiding coffee

51%

15%
2%

15%
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Nausea

Vomiting

Abdominal Pain

DMF with food than in patients
who did not (Figure 2).” This
observation is supported by data | B

from an expert consensus panel Helpfulness of

High-Fat Food

showing that administering DMF ;

with food resulted in a reduction 1
in the incidence and severity of
nausea, vomiting, and abdominal
pain among their patients (Figure
2).2° Because DMF is taken twice
a day, it may be useful to align

21

drug administration times with
breakfast and dinner. Further-

Gl AE Cases

23

Typical and Severe Gl AE Cases

Helpfulness of
High-Protein Food

1

B Never (0%)

B <25% of the time
>25% but <75% of the time
275% of the time
All of the time (100%)

B | have not tried high-fat/protein
food as a management strategy

10

more, it seems that the type of
food eaten has an effect on GI AEs
because DMF coadministration
with high-fat, high-protein, and

low-starch foods (eg, sausage, pea-

Figure 3. Food types most frequently recommended as a
management strategy or observed as having an effect in
managing individual adverse events (AEs) (A) or reported to
be helpful for preventing individual AEs (B)?°

All the responses were provided by the expert physicians participating in the Delphi
survey. Gl, gastrointestinal.

nut butter, almond butter, yogurt,
bacon, applesauce, cheese, and eggs) can either circum-
vent GI AEs or reduce their severity (Figure 3).% Encas-
ing the pill in peanut butter or cream cheese, or eating
a tablespoon of peanut butter 5 minutes before taking
DMEF, are strategies mentioned anecdotally by some
experts. Finally with regard to food, the patient’s general
health and any comorbidities should be considered if
suggesting a high-fat diet, and reevaluation of diet after
a few months of therapy would be prudent, especially if
GI AEs have subsided over time.

Titrating the Dose

The DMF prescribing information recommends a
starting dose of 120 mg twice a day for 7 days followed
by a maintenance dose of 240 mg twice a day,® as used in
DEFINE and CONFIRM.”# Consensus expert opinion
is that in some cases a slower DMF dose titration may
be needed to avoid GI AEs but still reach the approved
maintenance dose of 240 mg twice a day.”® Specifically,

it is advised that the 7-day period in which DMF is up-
titrated from 120 mg twice a day to 240 mg twice a day
is extended to 4 weeks or less because this strategy is
associated with reducing the incidence and severity of
nausea, vomiting, abdominal pain, and diarrhea.?
Starting patients on a DMF dosage regimen of 120
mg once daily for 1 week before up-titrating to 240
mg twice a day over the next 3 weeks is an option.
Although this approach did not result in a reduction in
the incidence of GI AEs when used in an 8-week study
of healthy volunteers, it is possible that some patients
will respond favorably.” For instance, retrospective data
from a structured nursing protocol initiative for com-
mencing DMF therapy underscored the importance
of a modified titration schedule combined with several
other strategies, including educational measures and pre-
medication recommendations to help patients manage

DMF GI AEs, instruction on specific dietary require-
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ments, and regular follow-up visits.” The research
group compared the DMF treatment discontinuation
rate at 6 weeks in 124 patients who started taking DMF
according to the manufacturer’s instructions and in 205
patients who received DMF 120 mg once daily for 14
days, then 240 mg once daily for 14 days, then 240 mg
twice a day thereafter. At 6 weeks, a lower proportion of
patients who started taking DMF more gradually than
the protocol recommended in the prescribing informa-
tion had discontinued because of GI AEs (8% vs. 2%;
P=.0215).%

An alternative strategy, based on a summation of
expert comments,’”>?¢ for slow-dose DMF titration
might be to begin with a dosage of 120 mg once daily
for 7 days, increasing the dose frequency to 120 mg
twice a day for 7 days, then to 120 mg in the morning
and 240 mg at night for 7 days, followed by 240 mg
twice a day thereafter.

Dose Modification

A dose reduction of 50% (ie, from 240 mg twice a
day to 120 mg twice a day) for 4 weeks or less was per-
mitted in DEFINE and CONFIRM in patients unable
to tolerate blinded study treatment owing to flushing
or GI disturbances.”® Although this DMF dose (120
mg twice a day) was not effective, temporarily reducing
the DMF dose level for at least 1 week may reduce the
incidence or severity of nausea, vomiting, abdominal
pain, and diarrhea and may increase the likelihood that
patients can remain on therapy.”® Longer dose-reduction
periods of 4 weeks or less may be required depending on
the severity of the AE.? In patients with dose reduction
due to GI AEs, it is important that DMF is re-titrated
slowly as discussed previously herein.?

Discontinuation of DMF use should be considered
for patients unable to tolerate a return to the mainte-
nance dose of 240 mg twice a day.°

Pharmaceutical Symptom Management

Table 2 summarizes the range of medicines consid-
ered highly useful for managing GI AEs in a consensus-
building survey?® and in MANAGE.” In MANAGE,
immediate and pronounced reductions in the severity of
GI AEs were evident with the use of bismuth subsalicy-
late, acid-secretion blockers, and antidiarrheal agents.’
Ondansetron, promethazine, and bismuth subsalicylate
have shown utility for managing both nausea and vomit-
ing, as has the use of antacids for nausea.”*® Abdominal
pain can be managed with bismuth subsalicylate, ant-

Table 2. Usefulness of symptomatic therapies
in the management of Gl adverse events
associated with DMF use in the real-world
sefting

Beneficial effect of

Clinicians  therapy observed
agreeing in MANAGE for
therapy was alleviating the
useful, severity of the
No. (%) specified GI-
Symptom Therapy (n =56)% related event’
Nausea Ondansetron 52 (93) v
Antacids 41 (73) 4
Bismuth 40 (71) v
subsalicylate
Promethazine 40 (71) v
Vomiting ~ Ondansetron 52 (93) v
Bismuth 40 (71)
subsalicylate
Promethazine 40 (71) 4
Abdominal Proton pump 45 (80) v
pain inhibitors
Bismuth 43(77) v
subsalicylate
Antacids 42 (75)
H, blockers 41 (73) v
Diarrhea  Loperamide 53 (95) va
Diphenoxylate/ 51(91) va
atropine

Abbreviations: DMF, delayed-release dimethyl fumarate (also known
as gastroresistant DMF); Gl, gastrointestinal; MANAGE, Multicenter,
Open-Label, Single-Arm Study of Gastrointestinal Tolerability in
Patients with Relapsing Forms of Multiple Sclerosis Receiving Tec-
fidera™ [Dimethyl Fumarate] Delayed-Release Capsules.

2Also alleviated vomiting in MANAGE.

acids, and antisecretory drug treatment, and diarrhea
can be managed with loperamide and diphenoxylate/
atropine.””

Findings from an 8-week, double-blind, placebo-con-
trolled, phase 1 study of 175 healthy volunteers (PRE-
VENT, A Multicenter, Double Blind, Placebo-Con-
trolled Study of Pepto-Bismol® [Bismuth Subsalicylate]
on Gastrointestinal Tolerability in Healthy Volunteers
Receiving Oral TECFIDERA™ [Dimethyl Fumarate]
Delayed-Release Capsules Twice Daily) highlighted the
utility of bismuth subsalicylate,”” which was associated
with reducing the incidence of severity scores of “severe”
and “extreme” for flatulence, diarrhea, upper abdominal
pain, indigestion, and vomiting. Use of the selective
orally active leukotriene receptor antagonist montelu-
kast also was effective for attenuating DMF-related GI
symptoms in a small open-label study; this approach

International Journal of MS Care

80



is being formally assessed in an ongoing multicenter,
randomized, double-blind, placebo-controlled study
(MITIGATE, A Multicenter, Double-Blind, Placebo-
Controlled Study of Montelukast on Gastrointestinal
Tolerability in Patients With Relapsing Forms of Multi-
ple Sclerosis Receiving Tecfidera® [Dimethyl Fumarate]
Delayed Release Capsules).?®

Pretreatment with aspirin reduced the incidence
and severity of flushing in a randomized single-center
study of 173 healthy volunteers who received placebo,
DMEF alone, aspirin 325 mg/day taken 30 minutes
before DMF for 4 weeks, and slow-dose titrated DMF.?
Aspirin pretreatment was associated with reducing the
incidence, severity, and number of flushing events and

Efficacy and Management of AEs of DMF

had no adverse effect on Gl-related events.”> Over time,
the incidence of flushing events remained constant in
the DMF alone and slow-dose titration DMF groups
and declined slightly in the placebo group, whereas in
the DMF plus aspirin group, the incidence of flush-
ing decreased from 63% during week 1 to 52%, 28%,
and 36% during weeks 2, 3, and 4, respectively, before
the incidence rose when aspirin pretreatment was with-
drawn.”® The DMF-associated flushing, and its mitiga-
tion by aspirin pretreatment, was correlated with plasma
levels of prostaglandin D metabolites.” It is plausible
that the mechanism underlying DMF-induced flush-
ing involves release of vasodilatory prostanoids since
pretreatment with aspirin controlled the transient rise

Education
duration

adherence to DMF
Dose Modification

e Dose modification increases
the likelihood that patients

reduction to 120 mg BID
for 21 wk (and up to 4

wk for severe symptoms)
reduces the incidence
and/or severity of nausea,
vomiting, abdominal pain,
and diarrhea

Following dose reduction,

Handling Gl
AEs that are
still problematic

for patients unable to
tolerate a return to the
maintenance dose

Interventions

e Symptomatic therapies can
be useful for managing Gl
AEs, including ondansetron
for nausea and vomiting,
proton pump inhibitors
for abdominal pain, and

loperamide for diarrhea
How to Take DMF

¢ Provide information on Gl AEs: symptoms, likely occurrence, severity,

¢ Discuss potential management strategies and the importance of

Before

can remain on therapy treatrrjent/
e Temporary DMF dose fc())r;lgs\;:?p

Health-care te

slow re-titration is required despite Patient Starting * Updtitrated from 120 mg
« Consider discontinuation other with MS treatment BID to 240 mg BID over
strategies, a period of up to 4 wk

How to
take DMF

Dose Titration

e The DMEF prescribing
information recommends
a starting dose of 120 mg
BID for 7 d followed by a
maintenance dose of 240
mg BID

can reduce the incidence
and severity of nausea,
vomiting, abdominal pain,
and diarrhea

7

e Taking DMF with food is a prophylactic measure to mitigate Gl AEs

* A high-fat diet is recommended as a management strategy for nausea,
vomiting, abdominal pain, and diarrhea

e Peanut butter, almond butter, yogurt, bacon, and eggs are specific
foods mentioned to be helpful for preventing nausea, vomiting, and
abdominal pain

¢ Avoiding coffee helped to prevent nausea and abdominal pain

Figure 4. Management structure for the ongoing management of delayed-release dimethyl
fumarate (DMF; also known as gastroresistant DMF) therapy
AE, adverse event; BID, twice a day; Gl, gastrointestinal.
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in prostaglandin D2 metabolites in plasma and urine
observed in some individuals in the first few days after
DMEF administration.”

Discussion

Early intervention with disease-modifying therapy has
the benefit of reducing disability progression in patients
in the relapsing phase of MS, but this therapeutic win-
dow of opportunity is usually lost once the progres-
sive, inflammation-independent, degenerative phase
has begun.’® Therefore, it is imperative that disease-
modifying therapy is used in an optimal way before the
patient’s treatment options become limited.

Delayed-release dimethyl fumarate is an efficacious
treatment for RRMS,"" and its oral route of administra-
tion represents an attractive feature for patients currently
receiving other disease-modifying therapy. Although
DMF has demonstrated an acceptable safety profile in
clinical studies, flushing and GI AEs can be bothersome
in some patients. Therefore, proactively implementing
management strategies that maintain patients on therapy
is warranted, particularly during the first few months,
when flushing and GI AE incidence are at their peak
(Figure 4). All patients should receive early counseling
regarding the importance of treatment adherence, the
likely occurrence and impact of flushing and GI AEs,
and potential management strategies. In particular,
patients should receive information on how food and

diet can be used to alleviate symptoms.

* To help prepare patients for treatment of MS
with delayed-release dimethyl fumarate (DMF;
also known as gastroresistant DMF), counseling
should be given on the longterm benefits of DMF
as well as the adverse events (AEs) that could
be experienced during the first few months of
therapy, when the incidences of flushing and
gastrointestinal AEs are at their highest. Helping
patients adhere to and persist with DMF therapy
helps to maximize treatment benefit.
Administering DMF with food, using a slower-
dose titration schedule, applying temporary dose
reductions, and using symptomatic therapies
may avoid or relieve flushing and gastrointesti-
nal AEs.

Through continual patient education and support
and the management of treatment-related flushing
and GI AEs, clinicians can help patients adhere to and
persist with DMF therapy, thus maximizing treatment
benefit. O
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