
Introduction
•	Delayed-release dimethyl fumarate (DMF; also known as gastro-resistant 

DMF) demonstrated strong efficacy and a favourable benefit-risk profile  
in Phase 3 studies of patients with relapsing-remitting multiple  
sclerosis (MS).1,2

•	Nearly two-thirds of patients with MS are women,3 many of them in their 
childbearing years.  

•	Available data from clinical trials and post-marketing reports have not 
demonstrated any safety signals with DMF exposure during pregnancy; 
however, experience remains limited. 

–– In clinical trials, no increased risk of foetal abnormalities or adverse 
pregnancy outcomes was observed; pregnancy outcomes have been 
reported in 93 DMF-treated patients as of 26 March 2017: n=62 (67%) 
live births, n=9 (10%) spontaneous abortions and n=14 (15%)  
elective terminations.4

•	Given the limited available data at the time of approval, the DMF product 
label recommends use during pregnancy only if the potential benefit  
justifies the potential risk to the foetus. 

Objectives
•	An interim analysis of pregnancy outcomes in an ongoing international 

registry (NCT01911767) of women with MS exposed to DMF since the first 
day of their last menstrual period before conception, or at any time  
during pregnancy.

•	The objective of this poster is to report on pregnancy outcomes in patients 
enrolling in the registry from the UK and Ireland.

Methods
Patients and Registry Design 

•	This prospective observational registry is anticipated to enrol a minimum of 
300 pregnant women with MS (Figure 1); this interim analysis included data 
as of 24 April 2018.

Endpoints and Outcome Measures 

•	Women participating in the registry who were exposed to DMF from the first 
day of their last menstrual period before conception, or at any time during 
pregnancy, are prospectively evaluated for:

–– Live births (premature birth and full-term birth);

–– Pregnancy loss (elective or therapeutic pregnancy terminations, 
spontaneous abortions and foetal death, including stillbirth);

–– Ectopic and molar pregnancies, birth defects or congenital anomalies 
(including minor anomalies) occurring at ≤52 weeks of age, any infant 
death occurring at ≤52 weeks of age and any maternal death occurring 
≤12 weeks post delivery.

•	Potential birth defects are adjudicated by an external teratology expert. 
Other negative pregnancy outcomes will be similarly examined as the 
sample size permits.

Statistical Analysis

•	Gestational size was classified based on World Health Organization or 
country-specific growth charts, if available.

•	The prevalence of birth defects and spontaneous abortions and 95% CIs  
for the registry population were calculated for this interim analysis.

Results
Patient Demographics and DMF Exposure  

•	As of 24 April 2018, 220 women (11 from the UK/Ireland) were enrolled in 
the registry; mean (SD) age was 32 (4) years (Table 1).   

•	Globally, 23 women discontinued from the registry, 14 due to loss of foetus, 
7 due to consent withdrawn and 2 due to other; 50 have a pregnancy in 
progress or had a pregnancy with an unknown outcome (Figure 2). 

•	Earliest DMF exposure occurred in the first (100%; 214/215), second  
(<1%; 1/215) and third (0%) trimesters in the 215 women with a known 
exposure date (Table 1).

Pregnancy Outcomes

•	In this interim analysis, 161 pregnancy outcomes were reported, including 
147 (91%) live births and 14 (9%) loss of foetus. In the UK/Ireland,  
9 pregnancy outcomes were reported (Table 2). 

•	No ectopic or molar pregnancies were reported. No maternal, neonatal, 
perinatal or infant deaths or still births were reported (Table 2).

Infant Status

•	Of the 147 live births reported in this interim analysis, the majority,  
133 (90%), were full term. Of the 9 pregnancy outcomes reported in the 
UK/Ireland, all were live births; 8 were full term and none were premature 
(details on 1 case pending; Figure 2). 

•	Four (2%) infants had adjudicator-confirmed birth defects: 1 with pyloric 
stenosis, 1 with transposition of the great vessels and 2 with ventricular 
septal defect (including 1 in the UK/Ireland). For context, prevalence of 
ventricular septal defect is estimated to be 42/10,000 live births.5

•	Of the 122 infants with gestational size data, the majority, 102 (84%), were 
classified as appropriate (Figure 3).

Registry Information

•	The UK Coordinating Centre, based at the Manchester Centre for Clinical 
Neurosciences, and the Ireland Coordinating Centre, based at  
St. Vincent’s University Hospital, Dublin, liaise directly with DMF-exposed 
patients and their healthcare professionals in their respective countries.  
All registry centres and lead investigators are listed in Table 3. To register  
a patient for the pregnancy registry or to learn more, please contact  
the centre in your country or, if in the United States, visit  
https://www.tecfiderapregnancyregistry.com/.

Enrolled patients 
N=220

Patients in the UK/Ireland 
n=11

Elective or therapeutic pregnancy 
termination 0 0

Spontaneous abortion, n (%)b,c 13 (6) 0

Ectopic pregnancy 0 0

Molar pregnancy 0 0

Maternal death 0 0

Neonatal death 0 0

Perinatal death 0 0

Infant death 0 0

Still birth 0 0

Adjudicator-confirmed birth 
defects, n (%)c 4 (2) 1 (1)

Ventricular septal defect 2 1

Pyloric stenosis 1 –

Transposition of the great vessels 1 –
aAs of the interim data cut
bSpontaneous abortion was defined as any loss of a foetus due to natural causes at <22 weeks of gestation
cn=161 (known pregnancy outcomes)

Table 2. Incidence of maternal and foetal deaths and birth defectsa

Conclusions
•	Among the 161 pregnancy outcomes reported worldwide, 9 were in the UK/Ireland. Four birth defects have been reported worldwide, 1 of which occurred in the UK/Ireland. Consistent with previous reports,4,6 there was no safety  

signal for DMF exposure on pregnancy outcomes based on data from an interim analysis of this ongoing registry. 

–– The rate of spontaneous abortions from the interim analysis was similar to the rate observed in clinical trials of DMF (8%)6 and below the estimated rates (12–16%)7 in the general global population. 

–– The rate of birth defects from the interim analysis was similar to the rate observed in the MS population (4%)8 and the general population (2–5%).9-11 

•	Final results, including additional enrolment in the UK/Ireland, will provide information for women concerning DMF safety during pregnancy.

•	Networks of MS specialists throughout the UK/Ireland continue to be valuable in identifying and referring potential patients into this registry.

References 1. Fox RJ, et al; CONFIRM Study Investigators. N Engl J Med. 2012;367(12):1087-1097. 2. Gold R, et al; DEFINE Study Investigators. N Engl J Med. 2012;367(12):1098-1107. 3. Bennett KA. Clin Obstet Gynecol. 2005;48(1):38-47. 4. Biogen. Periodic safety update report. 2017. 5. Reller MD, et al. J Pediatr. 2008;153(6):807-813. 6. Gold R, et al. Neurol Ther. 2015;4(2):93-104. 7. Lang K, Nuevo-Chiquero A. Demography. 2012;49(3):989-1009. 8. Ramagopalan SV, et al. BMC Neurol. 
2010;10:115. 9. Centers for Disease Control and Prevention (CDC). MMWR Morb Mortal Wkly Rep. 2008;57(1):1-5. 10. Forrester MB, Merz RD. Congenit Anom (Kyoto). 2008;48(1):40-44. 11. Lamm SH, et al. Birth Defects Res A Clin Mol Teratol. 2015;103(2):76-84.  Disclosures DR: consulting fees from Bayer Schering, Biogen, MedDay, Merck Serono, Novartis, Roche, Sanofi and Teva Neuroscience; research support from Biogen, GW Pharma, Merck Serono, Mitsubishi, Novartis, Sanofi and  
Teva Neuroscience; NS: nothing to disclose; NJE and CCJ: employees of and hold stock/stock options in Biogen; CMcG: honoraria for consultancy work and/or research funding from Actelion, Biogen, Merck, Novartis, Roche and Sanofi-Genzyme.   Acknowledgments This study was sponsored by Biogen (Cambridge, MA, USA). Writing and editorial support for the preparation of this poster was provided by Excel Scientific Solutions (Southport, CT, USA): funding was provided by Biogen. We wish to 
acknowledge the following referrers/contributors: Sarah Appleton - MS Specialist Nurse; Lorraine Baker - Midwife; Lindsay Collins - MS Specialist Nurse; Maureen Convery - Health Visitor; Liz Cooke - MS Specialist Nurse; Sophia Deer - Health Visitor; Sonia Devereux - Speciality Doctor in Neurology; Pamela Divine - MS Specialist Nurse; Nikki Embrey - MS Specialist Nurse; Donna Evans - Community Midwife; Nicola Faulkner - MS Specialist Nurse; Theresa Felongco - MS Specialist Nurse; Mary Fraser -  
MS Specialist Nurse; Shannon Gaughan - MS Specialist Nurse; Orla Gray - Neurology Consultant; Sheila Harper - MS Specialist Nurse; Janette Hennessey - Midwife Manager; Jenny Homewood - MS Specialist Nurse; Debbie Jacobs - Health Visitor; Gillian Kamara - MS Specialist Nurse; Christine Lynch - Community Midwife; Debbie McCallion - MS Specialist Nurse; Michelle Moir-Holland - MS Co-ordinator; Katy Murray - Neurology Consultant; Elaine Paterson - Midwife; Dr Price - Obstetric Team;  
Joanne Pughe - MS Specialist Nurse; Sue Raynerd - MS Specialist Nurse; Cathy Semple - MS Specialist Nurse; Dr P Sfeir - Obstetric Registrar; Laura Smith - MS Specialist Nurse; Lorna Snowball - Health Visitor; Miranda Sweet - MS Specialist Nurse; Susan Thompson - MS Specialist Nurse; Maria Vega Sota - MS Specialist Nurse; Julie Webster - MS Specialist Nurse; Sarah White - MS Specialist Nurse; Helen Willis - MS Specialist Nurse; Kate Widdows - MS Specialist Nurse.

Figure 1. Patients and registry design
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Characteristic

Patients in the  
UK/Ireland 

n=11
All patients 

N=220

Age, ya

Mean (SD) 34 (4) 32 (4)

Median (min, max) 35 (29, 39) 32 (22, 42)

Race, n (%)a

White 0 38 (17)

Black 0 10 (5)

Other 0 4 (2)

Not reported due to  
confidentiality regulations 11 168 (76)

Education, yb

Mean (SD) 13 (1) 14.6 (2.6)

Median (min, max) 13 (11, 14) 14 (10, 23)

Employment status, n (%)c

Full time 3 (27) 108 (51)

Part time 4 (36) 54 (26)

Unemployed 4 (36) 50 (24)

Earliest DMF exposure, n (%)d

First – 214 (100)

Second – 1 (1)

Third – 0

DMF = delayed-release dimethyl fumarate; max = maximum; min = minimum
an=220
bn=90
cn=212
dn=215; 5 patients did not have a date of first exposure to DMF reported

Table 1. Patient characteristics and DMF exposure

aPercentages based on births with available premature or full-term birth status; 4 births were not reported as full-term  
or premature 
bPercentages based on births with available premature or full-term birth status; 1 birth was not reported as full-term 
or premature

Discontinued registry, global
Consent withdrawn: n=7

Other: n=2
(Discontinued registry, UK/Ireland, n=0)

Prospectively enrolled patients, global
N=220

(UK/Ireland, n=11)

Premature
(<37 wk)

n=10 (7%)a

(UK/Ireland, n=0)b

Full term
(≥37 wk)

n=133 (93%)a

(UK/Ireland, n=8)b

Pregnancy in progress or
with unknown outcomes

n=50
(UK/Ireland, n=2) 

Known pregnancy
outcomes

n=161
(UK/Ireland, n=9)

Loss of foetus
n=14 (9%)

(UK/Ireland, n=0)

Live births
n=147 (91%)a

(UK/Ireland, n=9)b

Figure 2. Pregnancy outcomes update

Table 3. Registry centresa

Country Lead investigator Centre name No. of sites Enrolled patients, n (%)

Australia Helmut Butzkueven Box Hill Hospital 1 5 (2)

Canada Kristen Hahn IQVIA North American Coordinating Center 1 2 (1)

Germany Kerstin Hellwig St. Josef-Hospital  
Universitaetsklinikum 1 147 (67)

Ireland Christopher McGuigan St Vincent’s University Hospital 1 1 (<1)

Italy

Maria Pia Amato
Lucia Moiola

Antonio Uccelli
Salvatore Cottone
Claudio Gasperini

Azienda Ospedaliera Universitaria Careggi
Ospedale San Raffaele

Azienda Ospedaliera Universitaria San Martino
AO Ospedali Riuniti Cervello - Presidio Villa Sofia

Azienda Ospedaliera San Camillo Forlanini

2 5 (2)

Spain Fernandez Sanchez  
Victoria Eugenia Hospital Regional Universitario de Malaga 0 0

United Kingdom David Rog Salford Royal NHS Foundation Trust 
Manchester Centre for Clinical Neurosciences 1 10 (5)

United States Kristen Hahn IQVIA North American Coordinating Center 1 50 (23)
aTo register a patient for the pregnancy registry or to learn more, please contact the centre in your country or, if in the United States, visit https://www.tecfiderapregnancyregistry.com/
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aPercentages based on births with available gestational size data; gestational size was classified based on World Health 
Organization or country-specific growth charts
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Figure 3. Gestational size, global patients and UK/Ireland patient cohorta
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