
Although all BVF individuals could
withstand the 20 min rotation, some were
not completely immune, perhaps because
of residual vestibular function. Some
degree of otolith function could still be
present since caloric and rotational tests
primarily assess horizontal semicircular
canal function. It is also known that visual
stimuli can provoke symptoms,4 and since
the experiment took place in the light,
this may be an alternative explanation.

Seasickness commonly has a negative
impact on leisure and tourism activities
such as sailing and cruise travel. Ability to
identify positive aspects of a condition can
predict outcome in chronic conditions. We
therefore recommend that patients with
BVF be advised of this beneficial aspect of
their condition. Those with VN, a unilateral
lesion, do not share this beneficial effect.

There is an overall increase in motion
sickness susceptibility of patients with VM
but this is not different from migraine. This
contrasts with findings of previous studies
that have shown higher susceptibility scores
in questionnaires in VM than migraine in
general.5 Unlike any previous study, the
questionnaire data from our study are sup-
ported by the experimental data. Some indi-
viduals with VM reported reductions in
susceptibility, suggesting some heterogeneity
in the underlying pathomechanism, which
could also explain some observed differences
between ours and previous studies.

In conclusion, BVF reduces motion
sickness susceptibility, and this can be
regarded as a beneficial effect of this dis-
order, but a unilateral lesion is insufficient
to trigger such a reduction. VM and
migraine similarly enhance motion sick-
ness susceptibility profiles.
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Pregnancy outcomes in
patients exposed to interferon
beta-1b

INTRODUCTION
Multiple sclerosis (MS) is a chronic auto-
immune demyelinating disease of the
central nervous system that is usually diag-
nosed in a patient’s 20s or 30s and is

more common in women than in men.1

Given this typical patient profile, many
patients with MS are women in their
reproductive years. None of the currently
approved disease-modifying therapies
(DMTs) for patients with MS are recom-
mended for use during pregnancy.
Furthermore, all of these medications
have been given a pregnancy category B,
C, D or X by the US Food and Drug
Administration, indicating that in the best
case (category B), animal studies have
failed to identify potential harmful effects
of the medication but long-term safety
data in humans are not available or, in the
worst case (category X), studies in human
patients or animals have identified risks of
negative birth outcomes associated with
exposure during pregnancy and the medi-
cation should not be used by patients who
are or may become pregnant.1

Patients should be informed of the
potential hazards of medication use
during pregnancy, and discontinuation
should be considered if patients become
pregnant during treatment. However
there are few recommendations about
when to stop medication before becoming
pregnant. Thus, some patients may be
taking a DMT when they become preg-
nant, thereby leading to fetal exposure. In
addition, unplanned pregnancies can
occur during treatment with DMTs,
increasing the chance of accidental expos-
ure to the fetus. Given these potential
challenges, counselling patients about the
possible risks of DMT use during preg-
nancy is an important part of disease
management for patients with MS.

Reliable data on the effects of DMTs on
pregnancy outcomes are difficult to
obtain. Randomised, controlled trials of
the potential teratogenic effects of DMT
exposure during pregnancy are unlikely to
be conducted given the ethical concerns
of such a trial. In addition, prospective
observational studies or registries require
many years to reach a sample size that
affords the statistical power to detect a
difference in the relevant risk compared
with the general population or untreated
patients. Consequently, an analysis of pro-
spective cases from existing pharmacovigi-
lance databases may be an appropriate
alternative to help guide decision-making
in this population.

METHODS
The objective of the present analysis was
to review pregnancy outcomes in patients
who were exposed to interferon beta-1b
(Betaferon/Betaseron; Bayer HealthCare
Pharmaceuticals) during pregnancy.
Worldwide pregnancy cases reported to
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Bayer HealthCare’s global pharmacovigi-
lance database were retrieved and assessed
for teratogenicity. To avoid reporting bias,
only prospective cases (those who were
pregnant at the time of reporting) were
included in this analysis. Pregnancies
reported spontaneously, during clinical
trials, in registries or by patient support
programmes were included. Outcomes
and follow-up information were collected
from patients and their healthcare
providers.

RESULTS
As of July 2013, the cumulative postmar-
keting exposure since interferon beta-1b
became available in 1993 was estimated to
be 1 367 697 patient-years. As of April
2013, 1045 prospective pregnancies with
exposure to interferon beta-1b were
retrieved. A total of 423 pregnancies had
documented outcomes, with 113 report-
ing an abnormal outcome. The majority
of the cases with abnormal outcomes
were reported in the USA (73); with 15 in
Brazil; 3 each in Canada, Germany and
Turkey; 2 each in Belgium, Italy, Poland,
Portugal and Russia; and 1 each in
Australia, Hungary, Ireland, Serbia, Spain
and the UK. Maternal age data were avail-
able from 105 of the cases reporting an

abnormal outcome. Median age at expos-
ure was 30 years (range 10–48 years,
mean 31.2 years).
The majority of outcomes were normal

live births (308 of 423 (72.8%)).
Spontaneous abortions occurred in 61
(14.4%) of the 423 prospective pregnancy
cases. This rate is consistent with the rate
reported in the general population (12–
15%)2 and specifically in the population of
the USA (15–16%).3 Induced abortions
were reported in 3 (<1%) cases. In add-
ition, there were 2 (<1%) ectopic pregnan-
cies and 11 (3%) cases of fetal death, 1 of
which was possibly accompanied by
unspecified malformations. Thirty cases
(7%) reported other outcomes, including
preterm delivery (n=10), premature labour
and delivery (n=2), infant large for gesta-
tional age (n=3), infant small for gesta-
tional age (n=1), transient problems during
delivery (n=4), caesarean section (n=8),
lethargy (n=1) and hypotonia at 4 months
of age (n=1). Cumulatively, major and
minor birth defects were observed in 8 of
423 pregnancy outcomes (1.9%), similar to
the 3% rate reported in the USA4 and the
2% rate reported in the European Union.5

There was no specific pattern of birth
defects (table 1) and no pattern with mater-
nal age at exposure could be identified.

DISCUSSION
This cohort represents the largest number
of interferon beta-1b-exposed pregnancies
to be reported to date. Importantly, the
rates of spontaneous abortions and birth
defects did not differ from available popu-
lation estimates. In addition, no pattern of
specific birth defects was observed. Other
studies that examined pregnancies
exposed to interferon beta have found,
evidence of low birth weight or prematur-
ity in infants born after exposure to inter-
feron beta.1 However, these studies
contained much smaller sample sizes
(N=16–88 with interferon beta exposure)
and often did not distinguish between
interferon beta-1b and beta-1a exposure.

Despite the relative size of the popula-
tion in this analysis, the number of cases
is still too small to make a final assessment
of the safety of interferon beta-1b during
pregnancy. Rather, these data are meant to
provide a descriptive overview of the
safety profile of interferon beta-1b during
pregnancy.

Rebecca S Romero,1 Claudia Lünzmann,2

Jöerg-Peter Bugge2

1University of Texas Health Science Center at San
Antonio, San Antonio, Texas, USA
2Bayer HealthCare Pharmaceuticals, Berlin, Germany

Table 1 Birth defects reported in pharmacovigilance database

Case Event
Approximate
trimester exposure

Infant
sex

Maternal
age, years Comments

1 Ventriculoseptal defect, patent ductus
arteriosus and foramen ovale, hip dysplasia

1 Female 23 Concomitant medication (first trimester): sertraline

2 Congenital hernia in the groin 1 Male 31 Interferon beta-1b stopped during first trimester. The patient was
treated with glatiramer acetate during pregnancy. Born at 39
gestational weeks. Weight was 2.45 kg (5 lbs 6 oz—considered
“low weight”) and 49 cm (19.3 inch)
The physician attributes hernia to the fact that the child was born
“by his foot” and was pulled out during the delivery

3 Ectopic kidney, agenesis, renal dysgenesis,
obstructive congenital abnormalities to the
renal pelvis and ureter

1 Male 36 Term delivery

4 Spina bifida, hydrocephalus and clubfeet 1 Male 29 The patient was primiparous. Concurrent medical conditions
included body mass index of 40.8 (weight: 260 lbs, height: 5 feet
7 inch) and hypertension. Concomitant medications included
nifedipine, ascorbic acid, thiamine, cyanocobalamin, retinol,
riboflavin and calcium (prenatal). The patient’s second child was
healthy

5 Capillary haemangioma (parietal area and
left third toe. Both measured 0.5 cm in size)

1 Male 27 Urinary tract infection during pregnancy treated with 2 capsules
of nitrofurantoin

6 Right eye has line from iris noted, at fourth
month: no birth defects

1 Male 26 Concomitant conditions included depression and bipolar disorder
(diagnosed preconception). Concomitant medication was given.
Previous pregnancies (3) resulted in spontaneous abortions

7 Pilonidal dimple without sinus 1 Male 30 Previous pregnancies resulted in 1 spontaneous abortion and 1
male infant with ambiguous genitalia

8 Polydactylia (postaxial digit, contains only
soft tissue without a nail and measured
approximately 1 cm)

1 Male 25 Pregnancy history included 1 live birth with no history of birth
defects or maternal complications. Concomitant medications
included prenatal vitamins for pregnancy
At-term delivery
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An observational study of
asymmetry in CMT1A

Charcot-Marie-Tooth (CMT) disease is a
clinically and genetically heterogeneous
group of inherited neuropathies that was
first described in 1886. CMT1A is the
commonest form of CMT and accounts
for 70% of demyelinating CMT
(CMT1).1 It is an autosomal dominant
neuropathy due to a 1.4 Mb duplication
or rarely a triplication on chromosome
17p11.2 that contains the peripheral
myelin protein 22 (PMP22) gene.
Potential pathogenic mechanisms include
alterations in protein homoeostasis, chol-
esterol dysregulation, increased calcium
influx via P2X7 upregulation resulting in
dysmyelination and/or disruption of axon-
glia interactions contributing to axonal
loss.2 The characteristic phenotype deli-
neated by Harding and Thomas is of
childhood-onset distal wasting, weakness
and sensory loss, which progresses slowly
over decades in a length-dependent, sym-
metrical manner.3 One study of paediatric
CMT reported asymmetry of foot align-
ment and ankle flexibility in 3–5% of
patients and found that asymmetry was
associated with greater overall neuropathy
severity according to CMTNS scale but
there was no breakdown according to spe-
cific CMT genotypes.4 Careful clinical
descriptions from many large CMT1A
cohorts have not reported significant
asymmetry in muscle strength or sensory
deficits.5 6

However, rare cases of superimposed
inflammatory neuropathy or radiculopa-
thy, either secondary to degenerative
spinal disease or as a complication of
enlarged nerve roots, have been reported
in CMT1A. There has been one reported
case of marked asymmetry with unilateral
footdrop without an alternative explan-
ation despite extensive assessment in a
19-year-old male patient.7 Interestingly,
this patient was one of a pair of monozy-
gotic twins with CMT1A who had similar

electrophysiological markers of the
disease but significant differences in
semeiology. In practice, it is important to
know how much asymmetry is allowed in
this condition so as not to assume that
asymmetry always suggests a differential
or coincidental diagnosis. No study to
date has systematically examined this
issue.

We performed a retrospective case
series review in a cohort of patients with
clinically and genetically confirmed
CMT1A followed up at least annually at
the inherited neuropathy clinic in the
National Hospital for Neurology and
Neurosurgery. Routine practice involves
annual clinical assessment using the CMT
Examination Score (CMTES), which
includes Medical Research Council
(MRC) scoring of muscle strength and
validated scales for quantification of pin-
prick (PP) and vibration sensation (VS)
deficit .We recorded presence of asym-
metry in strength in the commonly
affected first dorsal interosseous (FDIO)
and abductor pollicis brevis (APB) muscles
in the upper limbs (UL) and ankle dorsi-
flexion and plantarflexion in the lower
limbs (LL). Asymmetry was defined as a
difference of greater than 1 MRC grade
in contralateral muscles (without differen-
tiation between grade 4−, 4 and 4+) and
asymmetry of sensation as a difference of
1 point on the CMTES PP and vibration
scales. We excluded patients with electro-
physiological evidence of superimposed
compressive neuropathy and those with
examination findings suggesting significant
foot, ankle and hip problems or spinal
deformities, which are commonly asso-
ciated orthopaedic complications in inher-
ited neuropathy that can contribute to
non-neuropathic motor deficits.

One hundred and eighty patients were
included in this review, 40.1% male,
mean (SD) age at examination was 41.7
(14.8) years. Asymmetry of strength was
seen in 38 patients (21.1%), of whom 24
(13.3%) had asymmetrical UL and 17
(9.4%) asymmetrical LL strength. The dis-
tribution of asymmetry in UL was as
follows: FDIO (range: 1–2 points on
MRC scale) in 13 patients (7.2%) and
APB (range: 1–3 points) in 14 patients
(7.8%). In the LL: ankle dorsiflexion
(range: 1–2 points) in 17 (9.4%) and
ankle plantarflexion (range: 2–3 points) in
two patients (1.1%; table 1). In three
patients asymmetry was noted in both
upper and LL; weaker left FDIO and
right ankle dorsiflexion in one patient,
weaker right APB and right dorsiflexion
in a second, and right FDIO and right
ankle dorsiflexion in the third. Patients
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