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Abstract 

Background: Multiple sclerosis and epilepsy are not uncommonly comorbid and treatment of one condition may affect the 
status of the other. 

Objective: We here report a case of persistently sub-therapeutic antiepileptic drug levels related to diarrhea due to concomitant 
treatment with Dimethyl Fumarate in patient with epilepsy and multiple sclerosis. 

Methods: Single case description

Results and Conclusion: Subtherapeutic antiepileptic drug level due to diarrhoea secondary to Dimethyl Fumarate is a poten-
tial complication to be borne in mind in patients with epilepsy and multiple sclerosis treated with this agent.  

Keywords: Multiple Sclerosis; Epilepsy; Dimethyl fumarate; Diarrhoea

Case History
Our case is a 36-year-old right-handed man, with the severe 
cognitive impairment and right frontal lobe epilepsy related 
to relapsing remitting multiple sclerosis (MS), who follows 
us regularly in the epilepsy clinic. His seizures began at the 
age of 19 years, and were determined to be due to underly-
ing MS. Seizure semiology is described as staring, followed 
by head version to left, followed by left arm tonic seizure, and 
finally generalized tonic-clonic activity.  He has been on mul-
tiple antiepileptic drugs (AEDs) including Lacosamide (LCM), 
Phenytoin (PHT), Levetiracetam (LEV), Valproic acid (VPA) 
and Perampanel (PER) (doses & timelines in Table 1). Because 
of intractable seizures, he also had Vagus Nerve Stimulator 
(VNS) implanted in 2017. He was started on Dimethyl Fuma-
rate (DMF) 240 mg twice daily as a disease modifying therapy 
for MS in 2015.
He started following our epilepsy clinic in 2016, and most of 
the medical records prior to that were not available. In 2017, 
he had 2 hospital admissions due to breakthrough seizures sec-
ondary to sub-therapeutic PHT and VPA levels (Table 2), de-
spite excellent compliance to the medications. VPA dose was 
increased from 500mg to 1250mg bid, and he was seizure free 
for 8 months on four AEDs (Table 1). In January 2018, pa-
tient’s mother brought to our attention his diarrhoea and excret-
ing LEV pills intact. The diarrhoea had apparently been going 
on for some time already. LEV was switched to liquid formula-

tion. He was also referred to gastroenterology for evaluation 
for malabsorption, which returned unremarkable. He started 
having more frequent seizures around May of 2018, as the di-
arrhoea continued to get worse. All his AEDs were switched 
to liquid formulation, due to concern for malabsorption. Af-
ter 2018, he was hospitalized three-times for breakthrough 
seizures, as he continued to have sub-therapeutic AED levels 
(Table 2). After ruling-out other potential causes for diarrhea, 
DMF was suspected to be the cause. DMF was switched to 
ocrelizumab in September 2019, resulting in prompt resolution 
of diarrhea. The subsequent AED levels (except for PHT) re-
turned to therapeutic range. The PHT levels were consistently 
low since its initiation (some levels in table-2 were not trough) 
even prior to diarrhoea, and he was determined to be a rapid 
metabolizer. Afterwards, PHT was switched to PER 2 mg dai-
ly. Since stopping DMF, the AED levels have been consistently 
normal, and he has been seizure free. 

Discussion
Epilepsy and multiple sclerosis are both relatively common 
neurological disorders, and it’s not unusual for patients with 
MS to have seizures. According to one study, in patients with 
MS, cumulative incidence of epilepsy was 3.5% (2.2% for re-
lapsing-remitting and 5.5% for progressive MS) [1]. 
The efficacy and safety of delayed-release DMF in relapsing-
remitting MS was established based on two randomized, dou-
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Table 1: Chronology of AEDs Doses.

Table 2: Chronology of AED Levels in Relation to DMF Intake.

Dates LCM VPA PHT LEV PER

 04/2017 250 mg BID 500 mg BID 100 mg QID 2000 mg BID -
10/2017 250 mg BID 1250 mg BID 100 mg QID 2000 mg BID -
05/2018 250 mg BID 1500 mg BID 100 mg QID 2000 mg BID -
11/2019 250 mg BID 1500 mg BID Stopped 2000 mg BID 2 mg OD
OD: Once daily
BID: Twice daily
QID: Four times daily

LCM: Lacosamide, VPA: Valproic acid, PHT: Phenytoin, LEV: Levetiracetam, PER: Perampanel.

Lab/Date/Drug status VPA (50-100 
mg/dL)

LEV
(12-46 mg/
dL)

PHT*

(10-20 mg/
dL)

PHT-free* (1-2 
mg/dL)

LCM (2.2-19.8 
mg/dL)

DMF

5/30/2017 33 43 6.0 <0.5 Taking
08/10/2017 10.2 10.4 6.0 Taking
11/6/2018† 16 20.3 5.9 <0.5 2.2 Taking
05/19/2019 38 5.5 13.7 1.4 <0.6 Taking
08/31/2019 11 2.5 Taking
10/23/2019 64 3.0 <0.5 Stopped
11/25/2019 90 <2.5 <0.5 9.3 Stopped
8/28/2020 118 65.2 NA NA 12.2 Stopped
†: AED levels not trough
*: Due to four-times-a-day schedule, PHT levels were not trough
Blank spaces: Levels not drawn

VPA: Valproic acid, LEV: Levetiracetam, PHT: Phenytoin, LCM: Lacosamide, DMF: Dimethyl Fumarate.

ble-blind, placebo-controlled studies; DEFINE [2] and CON-
FIRM [3]. Gastrointestinal (GI) events are among the most 
common adverse effects (AE) related to DMF treatment. Based 
on a study, these events occurred most frequently in the first 
month, declining thereafter; most were rated as mild or mod-
erate in severity (91%−96%), and resolved during the study 
(93%−96%) [4].
According to data from MANAGE, a multicenter, open-label, 
single-arm study, examining the GI events in patients with 
relapsing MS treated with DMF, although 88.4% patients re-
ported a GI related adverse effect, only 1.7% patients experi-
enced at least one serious GI adverse effect (including diarrhea, 
abdominal pain, nausea, salivary gland calculus, & vomiting), 
& 7.3% patients discontinued DMF due to GI side effect [5].
 
According to the DMF safety data in Phase III trials, with cu-
mulative drug-exposure data of 2244 person-years [6], gastro-
intestinal AE, particularly nausea, vomiting, abdominal pain, 
and diarrhea, were more frequent in the DMF compared to pla-
cebo group (40% vs 31%, respectively) [2-4]. In most cases, 
these AE were mild or moderate in severity, and were seen 
most frequently in the first month of treatment, progressively 
decreasing afterwards [2,3].

In our patient, DMF was the most likely cause of diarrhea, 
since an extensive work up for chronic diarrhea was negative, 
and it resolved promptly and completely after stopping DMF. 
However, unlike the typical temporal characteristics, diarrhea 
in our patient was delayed, starting a few years after starting 
DMF, and persistent. 
 
Although, classically, the GI side effects are transient and im-
prove with time without the need to change the disease modi-

fying therapy (DMT), our patient needed a switch in the DMT 
for resolution of diarrhoea. Among the recommendations from 
clinicians with experience using DMF, for avoiding GI adverse 
effects related to DMF, are administering DMF with protein 
and fat-rich foods (particularly for nausea and abdominal 
pain), slower titration to target dose (>7 days), temporary dose 
reduction, and use of symptomatic therapies (loperamide and 
diphenoxylate/atropine for diarrhoea) [7].
This case highlights the importance of periodically evaluating 
MS patients taking DMF for GI related adverse effects, par-
ticularly those with seizures who are on AEDs. If diarrhoea is 
present, a careful follow-up of AED levels may be necessary to 
rule out sub-therapeutic or fluctuant levels, which may lead to 
poor seizure control.  
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