
 

 

 

 

 

 

 

University of Southern Denmark

Real-life persistence and tolerability with dimethyl fumarate

Sejbaek, Tobias; Nybo, Mads; Petersen, Thor; Illes, Zsolt

Published in:
Multiple Sclerosis and Related Disorders

DOI:
10.1016/j.msard.2018.05.007

Publication date:
2018

Document version:
Accepted manuscript

Document license:
CC BY-NC-ND

Citation for pulished version (APA):
Sejbaek, T., Nybo, M., Petersen, T., & Illes, Z. (2018). Real-life persistence and tolerability with dimethyl
fumarate. Multiple Sclerosis and Related Disorders, 24, 42-46. https://doi.org/10.1016/j.msard.2018.05.007

Go to publication entry in University of Southern Denmark's Research Portal

Terms of use
This work is brought to you by the University of Southern Denmark.
Unless otherwise specified it has been shared according to the terms for self-archiving.
If no other license is stated, these terms apply:

            • You may download this work for personal use only.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying this open access version
If you believe that this document breaches copyright please contact us providing details and we will investigate your claim.
Please direct all enquiries to puresupport@bib.sdu.dk

Download date: 23. May. 2023

https://doi.org/10.1016/j.msard.2018.05.007
https://doi.org/10.1016/j.msard.2018.05.007
https://portal.findresearcher.sdu.dk/en/publications/d710027b-f19e-40d3-bfa7-134e74b85722


 

Accepted Manuscript

Real-life Persistence and Tolerability with dimethyl fumarate

Tobias Sejbaek , Mads Nybo , Thor Petersen , Zsolt Illes

PII: S2211-0348(18)30147-0
DOI: 10.1016/j.msard.2018.05.007
Reference: MSARD 845

To appear in: Multiple Sclerosis and Related Disorders

Received date: 3 November 2017
Revised date: 26 April 2018
Accepted date: 8 May 2018

Please cite this article as: Tobias Sejbaek , Mads Nybo , Thor Petersen , Zsolt Illes , Real-life Per-
sistence and Tolerability with dimethyl fumarate, Multiple Sclerosis and Related Disorders (2018), doi:
10.1016/j.msard.2018.05.007

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.msard.2018.05.007
https://doi.org/10.1016/j.msard.2018.05.007


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

1 
 

1 
 

Highlights 

 

 Adherence to dimethyl fumarate is different at MS clinics. 

 Management strategy is important to attain high adherence. 

 Higher number of disease modifying treatment is a risk for discontinuation. 

 Patients switching from older 1
st
 line injectable tolerate dimethyl fumarate.  
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ABSTRACT 

 

Background: Dimethyl fumarate (DMF) has been registered for the treatment of relapsing-remitting 

multiple sclerosis (RRMS). Differences in tolerability between multiple sclerosis clinics in patients 

treated with DMF has not been examined. 

Aim: We examined real-world tolerability to DMF, and also compared adherence data between two MS 

clinics. 

Methods: Adverse events (AE), discontinuation rates, and causes of discontinuation were investigated.  

Results: 253 patients participated in this retrospective study. In the total cohort, 27.7% of the patients 

discontinued DMF. Higher rate of discontinuation was associated with higher number of previous 

disease modifying treatments (p<0.001). Reasons for discontinuation were primarily flushing (15%) and 

gastrointestinal AEs (51%). Grade III lymphopenia was detected only in 6 cases (2.4%). We observed 

differences between the two clinics: discontinuation because of AEs was different (Odds ratio 6.13, 95% 

CI: 3.0-12.7, p<0.001), the mean treatment duration also differed (305.3±186.3 vs 140.5±114.4 days , 

p<0.001), and dissimilarities in adherence were mainly related to flushing, gastrointestinal AEs, and 

consideration of lymphopenia (p<0.0001). Better adherence was associated with prospectively planned 

management of gastrointestinal AEs and flushing. 

Conclusion: Adherence in real-life was similar to pivotal trials. Differences in discontinuation rates at 

two MS clinics underline importance of AE management.  

 

 

Keywords: multiple sclerosis, dimethyl fumarate, adherence, tolerability, management, monitoring, 

lymphopenia 
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1. INTRODUCTION 

 

Efficient patient management and adherence to medicines is critical to ensure efficacy of 

therapy. Even in chronic progressive diseases such as multiple sclerosis (MS), adherence to disease 

modifying treatments (DMTs) is often compromised and reported as low as 12-59%
1
.  

Adherence in MS depends on patients’ attitude towards their disease, understanding the general 

concept of disease modifying treatments interfering with disease activity, and their expectation 

towards the specific treatment prescribed. Non-adherence is associated with higher relapse rate and 

significant health care expenses in MS
1-3

. The most common reasons for non-adherence are adverse 

events, forgetfullness, costs, the number of drugs prescribed and patients experiencing lack of 

disease activity. Importantly, the patients’ attitude towards treatment is influenced by interaction 

with health care professionals. Thus, the patients’ motivation and compliance may be affected 

positively by the treating MS physicians and MS nurses
4-6

.  

Delayed release dimethyl fumarate (DMF, Tecfidera®) is an oral agent registered for the 

treatment of patients with relapsing-remitting multiple sclerosis (RRMS). The clinical phase 3 trials 

demonstrated significant clinical and radiological treatment benefits of DMF 240 mg twice daily 

with a relapse rate reduction of 53% and 44% over placebo, and 38% relative risk reduction of 

progression over placebo
7-9

. The rate of adverse events (AE) in these two trials was similar in all 

treatment groups, reporting mild or moderate flushing and gastrointestinal (GI) adverse events (36% 

and 42 %, respectively). In the phase 3 clinical trials, flushing led to discontinuation of DMF in 3% 

of cases, and GI-events were the cause of discontinuation in 4% of the patients. The phase 3 and 

phase 4 follow-up trials furthermore established that the GI-events and flushing were transient, i.e. 

the incidences were highest during the first month of treatment and declined in the months 

thereafter
6-9

. Patients may also prefer oral treatment instead of injectables, and quality of life seems 

to improve on DMF compared to daily subcutaneous injections
10, 11

. 

As non-adherence is associated with higher risk of relapses and socioeconomic burden, 

improving the strategies for management of AEs may be important to clinical outcomes. This paper 

presents the real-life clinical experience with tolerability and adherence during DMF treatment. The 

paper also demonstrates that adherence can be affected by management-strategies of AEs. 
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2. MATERIALS AND METHODS 

 

2.1 Patients and study design 

DMF has been commercially available in Denmark since March 2014. We retrospectively 

reviewed patients’ data at two major MS clinics in Denmark. Both clinics are responsible for the 

care of roughly 1100-1500 MS patients. Patients were enrolled in this retrospective analysis if they 

started treatment between March 2014 and November 2015. Age, gender, previous treatments, 

adverse events (AEs), laboratory results, treatment duration, ratio and reasons of discontinuation 

were assessed. The study was approved by the Danish Patient Safety Authority (3-3013-1622/1) and 

the Danish Data Protection Agency (16/11931). 

 

2.2 Lymphocyte measurements and calculation of biological variation 

Lymphocyte counts were measured at Sysmex XN-9000 according to standardized laboratory 

methods. The analysis method is described in the International Council for Standardization in 

Haematology (ICSH) reference method, and test performance was furthermore assured through 

establishment of sample stability, linearity, limit of detection and quantification, specificity, 

correctness/bias, and precision
12, 13

. 

 

2.3 Statistics 

Mann Whitney U test, Chi-square and Fisher’s exact test were used for statistical analysis 

(GraphPad Prism 7).  

 

 

3. RESULTS  

 

3.1 Demographics of patients treated with DMF 

In total, 253 patients were enrolled (Table 1). The proportion of females was slightly different 

between the two clinics (77% and 65%, respectively, p=0.04) (Table 1). 
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Table 1  

Demographics and previous disease modifying treatments 

Clinic Number 

of 

patients 

Ratio 

male/female 

Age
a
 Treatment 

naïve 

Previous 

1
st
 line

b
 

Previous 

2
nd

 line
c
 

#1 103 24/79 40.2± 

10.7 

18 62 23 

#2 150 53/97 40.9± 

10.9 

56 87 7 

a
mean ± SD, 

b
glatiramer acetate, interferon beta, teriflunomide, 

c
fingolimod and natalizumab 

 

3.2 Treatment persistence, adverse events and discontinuation of DMF  

In the total cohort, 80% of 253 patients reported AEs, and 27.7% discontinued DMF. Only 23% 

of the patients discontinuing treatment stopped DMF because of relapse; the majority of patients 

discontinued because of AEs, and half of these AEs were gastrointestinal (Figure 1). We also 

observed differences between the two clinics. Patients stopped DMF earlier at Clinic 1: the mean 

treatment duration among patients, who discontinued DMF was 140.5±114.4 days at Clinic 1 

compared to 305.3±186.3 days at Clinic 2 (p<0.001) (Figure 2). The percentage of patients, who 

discontinued treatment, was also higher at Clinic 1 (Figure 1): the odds ratio (OR) for 

discontinuation was 3.56 (95% confidence interval (CI): 2.0-6.3, p<0.001). The percentage of 

patients, who stopped DMF due to AEs other than relapse and pregnancy was also higher at Clinic 1 

(34% vs 10%, p≤0.0001), and the OR was 6.13 (95% CI: 3.0-12.7, p<0.001). Nevertheless, at both 

clinics, about half of AEs resulting in discontinuation was gastrointestinal (Figure 1).  
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Figure 1  

Discontinuation and adverse events of dimethyl fumarate 

 

A: The percentage of patients who continued and discontinued treatment (Clinic 1, n=103; Clinic 2, n=150). 

B: The percentage of adverse events excluding pregnancy and relapse that resulted in discontinuation of DMF at 

Clinic 1 (n=35) and Clinic 2 (n=12).  
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Figure 2 

Time of discontinuation of dimethyl fumarate 

 

 

Length of treatment (days) is indicated. Clear circles or triangles designate discontinuation due to relapse. 

Whiskers indicate mean value and standard deviation. 

 

Observing these differences, we retrospectively reviewed the management of two major AEs, i.e. 

gastrointestinal AEs and flushing. Clinic 2 followed a prospectively determined AE management 

internal guideline by health care professionals (Table 2).  

 

Table 2 

Strategy in cases of moderate/severe adverse events 

 

Gastrointestinal adverse events Notes 

 food together or 30 min before DMF  

 DMF with the main meals of the day  

 intermediate dose and slow titration
a
  1

st
 week: 120 mg twice daily;  

2
nd

 and 3
rd

 week: 120+240 mg 

from 4
th

 week: 240 mg twice daily 

 severe diarrhoe
a
  short break of DMF (weekend) 

 proton pump inhibitors
a
  can be useful in abdominal pain, but 

only a low number of patients 

required this 

Flushing  

 75 mg ASA daily
a
  every 2

nd
 day may also work after a 

few days 
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 antihistamines
a
  can be useful, but only a low number 

of patients required this 

ASA: acetyl-salicic acid, DMF: dimethyl fumarate. 
a
in cases of AEs the above mentioned 

strategy was used. 

 

3.4 Disease modifying treatments prior to DMF and discontinuation of DMF 

We found that treatment discontinuation increased with the number of previous DMTs: 

compared to treatment-naïve patients, the OR for discontinuation was 3.52 among patients, who 

were treated with 2 DMTs prior to DMF (95 % CI 1.68-7.35; p<0.001), and 12.23 among patients 

who received ≥3 DMTs (95% CI 4.67-32.08; p<0.0001) (Figure 3).  

We also observed differences regarding previous history of DMTs at the two clinics (Table 1). 

The percentage of treatment-naïve patients was higher at Clinic 2 (37.3% vs 17.5%, p<0.001), while 

the percentage of patients with 2
nd

 line treatment was lower (4.7% vs 22.3%, p<0.001).  

 

Figure 3 

Discontinuation of dimethyl fumarate and number of previous treatments 

 

 

The graph depicts the percentage of discontinuation depending on the number of previous disease modifying 

treatments (DMTs). Treatment-naïve: 21.6%; 1 previous DMT: 21.7%,; 2 previous DMTs:  49.2%; ≥3 previous 

DMTs: 70.4 %.  

 

3.5 Lymphopenia and discontinuation of DMF 

Both transient and persisting lymphopenia was observed. Lymphopenia was graded according to 

the definition from National Institute of Health based on lowest reported: I (<1.0x10
-9

cells/L), II 
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(<0.8x10
-9

cells/L), III (0.5x10
-9

cells/L) and IV (0.2x10
-9

cells/L). The percentage of grade I and II 

lymphopenia was 23.3% (Clinic 1) and 30% (Clinic 2). Grade III lymphopenia developed only in 

2.4%, and no grade IV lymphopenia was observed (Figure 4). Discontinuation because of 

lymphopenia was also different between the two clinics: 5.0% (Clinic 1) and 0.7% (Clinic 2) of 

patients discontinued DMF (p<0.05).  

 

4. DISCUSSION 

 

This cohort represents real-world evidence of tolerance and adherence during treatment with 

DMF. We also investigated differences between two major MS clinics with demographically 

similar patient populations. 

In this cohort, 27.7 % of patients discontinued treatment with DMF. This is very similar to the 

discontinuation rate observed in the phase 3 trials of CONFIRM (29%) and DEFINE (31%)
7, 9

 

although treatment duration is shorter in our study. In a recent article, discontinuation rate in a 

multicenter study was 20-29% in a real life setting with some minor differences among populations 

with different ethnicity
14

. No difference was found, when we compared the percentage of 

discontinuation among treatment-naïve patients and patients receiving 1 DMT prior to DMF, 

suggesting that switching from older conventional platform therapies was generally well tolerated. 

Patients may indeed prefer oral treatment to injectables
11

. We also found that more DMTs increased 

the risk of discontinuation significantly. This higher discontinuation rate related to more previous 

DMTs reflected less tolerance to DMTS rather than increased disease activity.  

The discontinuation rate between the two clinics differed significantly (17.3% vs. 42.7%). This 

was unexpected, since the national and local guidelines are the same for the two clinics
15

. Danish 

national guidelines suggest that only women planning pregnancy within the next year or patients 

experiencing AEs on other oral 1
st
 line therapy are supposed to start DMF

15
. The patient populations 

at Clinic 1 and 2 were demographically similar. Therefore, we examined, if relapses, AE-profile, or 

management strategies could explain such differences. 

Discontinuation due to relapses was not different between the two clinics. The AE profile 

triggering discontinuation was also similar. About two thirds of the patients, who discontinued 

DMF stopped treatment because of gastrointestinal AEs or flushing at both clinics, which is higher 

than reported in the pivotal trials
7, 9

. Therefore, we considered that the different rate of stopping 

DMF may be related to tolerance and/or management issues. 
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Indeed, we found that the absolute number of patients, who discontinued DMF due to 

gastrointestinal AEs and flushing was higher at Clinic 1 compared to Clinic 2 explaining the high 

OR of discontinuation at Clinic 1. Clinic 2 developed an internal guideline, which was 

prospectively followed during management of these two major AEs. In cases of gastrointestinal 

AEs, a slow titration and an intermediate dose of DMF increased tolerability. Managing patient 

expectations and handling tolerability issues resembled the approach that has been used by health 

care professionals in the treatment of MS
16

. Management of expectations and AEs with 

symptomatic treatment is important as suggested in previous publications
5, 10, 17

.  

Monitoring of lymphocytes is also critical during any disease-modifying treatment of MS. 

Lymphopenia grade I and II was seen in a large percentage of patients in our cohort, but grade III 

was rare, and no grade IV was observed. The updated European product resume recommends 

discontinuation in patients with persistent grade III lymphopenia due to concerns of progressive 

multifocal leukoencephalopathy
118-20-20

. Uncertainty regarding the significance of lymphopenia is 

reflected in the differential approaches of the two clinics. Clinic 2 discontinued DMF only if grade 

III lymphopenia was observed in consecutive samples taken six months apart, and in no cases of 

grade II lymphopenia.  

In conclusion, our data acknowledge that management strategies among nurses and neurologist 

are important to help patients adhere to treatment: discontinuation of DMF can be highly different 

between MS clinics within the same region despite of similar patient populations. The major 

differences in adherence were related to gastrointestinal AEs, flushing, and lymphopenia. This 

signifies that patient management is important, especially, when introducing a novel treatment: a 

prospectively planned strategy by health care professionals may be helpful to achieve higher 

adherence. Future studies with larger scale and prospective design would be helpful to confirm our 

results. 
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Figure Legends 

 

Figure 1  

Discontinuation and adverse events of dimethyl fumarate 

A: The percentage of patients who continued and discontinued treatment (Clinic 1, n=103; Clinic 2, n=150). 

B: The percentage of adverse events excluding pregnancy and relapse that resulted in discontinuation of DMF at 

Clinic 1 (n=35) and Clinic 2 (n=12).  

 

Figure 2 

Time of discontinuation of dimethyl fumarate 

Length of treatment (days) is indicated. Clear circles or triangles designate discontinuation due to relapse. 

Whiskers indicate mean value and standard deviation. 

 

 

Figure 3 

Discontinuation of dimethyl fumarate and number of previous treatments 

The graph depicts the percentage of discontinuation depending on the number of previous disease modifying 

treatments (DMTs). Treatment-naïve: 21.6%, 1 DMT: 21.7%, 2 DMTs:  49.2%, ≥3 DMTs: 70.4 %. The number of 

patients in the subgroups are: n0=74, n1=87, n2=65 and n≥3=27. 
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