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Introduction
Dimethyl fumarate (Tecfidera), was first approved by the FDA in 2013 for relapsing remitting 

multiple sclerosis. While its exact mechanism of action has not been fully elucidated, Tecfidera has 
been shown to selectively reduce circulating CD4+ and CD8+ lymphocytes [1]. Lymphopenia is a 
well characterized side effect of dimethyl fumarate, with increased incidence and severity in patients 
older than fifty-five [2]. Fumaric acid esters, which include dimethyl fumarate, have also been shown 
to cause eosinophilia after initiation of treatment [3]. Case reports of eosinophilic fasciitis like 
disorder [4] and eosinophilic cardiac injury [5] have been reported with dimethyl fumarate therapy. 
Additional commonly reported side effects of this medication include flushing and gastrointestinal 
side effects such as nausea, diarrhea, and abdominal pain [6]. While dimethyl fumarate has been 
shown to affect other hematopoietic cell lines, thrombocytopenia has not been observed. Here we 
present a case of a forty-four-year-old woman with past medical history significant for Idiopathic 
Thrombocytopenia Purpura (ITP) who developed severe thrombocytopenia after starting dimethyl 
fumarate for her relapsing remitting multiple sclerosis.

Case Presentation 
The patient is a 44-year-old African American woman with a past medical history of ITP, 

depression, GERD and migraines. She was first diagnosed with ITP in 2013 by a hematologist at The 
Ohio State University. Diagnosis of ITP was given based on her clinical presentation and other wise 
negative laboratory evaluation. At time of presentation she was started on a short course of IVIG 
and was maintained on prednisone until November 2013. She did not require any further steroid 
therapy until her diagnosis of multiple sclerosis in May 2014.

She was diagnosed with relapsing remitting multiple sclerosis in May 2014 with optic neuritis 
as her first presenting symptom. Diagnosis was based on the 2010 McDonald criteria for Multiple 
Sclerosis. At time of diagnosis she was given methylprednisolone 1 gram IV for 3 days and 
completed a prednisone taper over the course of 2 weeks.  After investigating the literature for any 
contraindications with the use of Dimethyl fumarate in ITP patients, she was started on Dimethyl 
fumarate in August 2014 as a first line disease modifying therapy.

Given the patient’s diagnosis of ITP, a complete blood count (CBC) was obtained every few 
months for routine surveillance. Her last routine blood draw prior to drug initiation was on 7/31/14, 
which showed a platelet count of seventy-seventy thousand, which was her normal baseline. The 
patient started dimethyl fumarate on 8/20/14. Her platelet count was checked after initiation of 
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the drug (on 8/29/14) with a result of seventy-four thousand. The 
patient tolerated initiation of dimethyl fumarate well, with only a 
report of mild nausea which improved when the patient took the 
medication with food. A CBC was ordered on 9/25/14 as part of a 
routine lab check, and platelets were found to be twenty thousand. 
This number was confirmed by two independent labs. The first lab 
draw was completed at The Ohio State University, and the second 
lab draw was completed a day later on 9/26/14 at the patient’s local 
laboratory. Dimethyl fumarate was immediately discontinued by the 
patient on 9/25/14. After discontinuation of the drug, the patient’s 
platelet counts slowly returned to baseline without need for steroid 
intervention (Figure 1).

Discussion 
Drug induced platelet destruction is thought to be antibody 

mediated [7]. Onset of platelet destruction typically occurs after 
a week or more of therapy with the offending agent, but can occur 
as early as 1-2 days [7]. The decline in this patient’s platelet count 
after initiating dimethyl fumarate, combined with return to baseline 
platelet count after discontinuation of dimethyl fumarate, strongly 
suggests drug induced thrombocytopenia. Additionally, the time 
from drug initiation to platelet nadir (in this case occurring sometime 
between 9 and 36 days after drug initiation) closely matches the typical 
time line of drug-induced thrombocytopenia. One could argue that 
the patient’s drop in platelet count could be secondary to her known 
ITP, but platelet decline in the setting of an ITP flare would not likely 
resolve without steroid treatment. 

It is also possible that dimethyl fumarate directly caused 
thrombocytopenia by impairing platelet maturation. Dimethyl 
fumarate has been shown to activate NRF2, a transcription factor 
integral to megakaryocyte proliferation [8]. Platelet maturation 

requires an increased ratio of the transcription factor P45 to NRF2 
[8]. Through the activation of NRF2, it is possible that dimethyl 
fumarate could hinder megakaryocyte maturation resulting in 
underproduction of mature platelets.

Given the popularity of dimethyl fumarate in the treatment of 
MS, this case report aspires to make the medical community aware 
of the possibility of drug induced thrombocytopenia with dimethyl 
fumarate. It is likely that our patient was at higher risk of this side 
effect given her co-diagnosis of MS and ITP. In one population based 
study in Maryland, patients with ITP were 25 times more likely to 
have MS than the general population [9], showing co-diagnoses is 
not rare. When starting dimethyl fumarate,heightened monitoring is 
suggested in patients with co-diagnoses of MS and ITP. 

In summary, this is a case of a 44-year-old woman who developed 
drug-induced thrombocytopenia after initiation of Dimethyl 
fumarate for relapsing remitting multiple sclerosis. 
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Figure 1: Patient’s platelet count before, during and after cessation of 
dimethyl fumarate.
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