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INTRODUCTION
Spontaneous reports of facial paralysis in
patients receiving tocilizumab prompted the
Pharmacovigilance Risk Assessment Commit-
tee of the European Medicine Agency to
investigate this safety signal.1 A total of 6 facial
pareses and 10 facial paralyses have been
registered by healthcare professionals (1
paralyses was reported by a non-healthcare
professional) in the EudraVigilance database,
the spontaneous pharmacovigilance report-
ing system across the European Union, until
21 March 2020 (http://www.adrreports.eu).
Facial nerve palsies (FNPs) are very rare

events. About three quarters are of idiopathic
origin and one quarter have a detectable cause
and may be related to, for example, surgery,
infections, stroke or selected malignancies like
pons tumour.2 Reported annual incidences of
idiopathic FNPs vary widely and range from 11
to 40, 20 to 25or 12 to 53 events per 100 000per-
sons depending on the population
investigated.2–4 Recently, a UK study based on
data of general practices reported an overall
incidence of 37.7/100 000 person-years.5 No
data are available on the incidence in patients
with rheumatoid arthritis (RA) or on the risk of
FNP regarding treatment with disease-
modifying anti-rheumatic drugs (DMARDs).
The aim of this analysis was to investigate

whether a safety signal for the interleukin 6-inhi-
bitor tocilizumab is also found in a large observa-
tional cohort with known denominators for
various treatments. We therefore compared the
incidence of FNP in patients with RA receiving
tocilizumab to other conventional synthetic (cs),
biological (b)or targeted synthetic (ts)DMARDs.

METHODS
The German register Rheumatoid Arthritis
Observation of Biologic Therapy (RABBIT)

is a prospective longitudinally followed cohort
of patients with RA who are included with
a new start of a b/tsDMARD or a csDMARD
after at least one csDMARD failure.6 After
enrolment, at predefined intervals during fol-
low-up (after 3 and 6 months and every
6 months thereafter), rheumatologists and
patients report information on various aspects
of their disease including clinical status, actual
DMARD treatment and treatment changes
(including reasons) since the last report. All
adverse events since the last documentation
are reported as free text and coded using the
Medical Dictionary for Regulatory Activities
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Key messages

What is already known about this subject?
► A safety signal regarding the occurrence of facial

paralysis in patients receiving tocilizumab has been
reported to the Pharmacovigilance Committee of the
European Medicine Agency.1

► Facial nerve palsies are rare events, and no
information is available on the incidence in patients
with rheumatoid arthritis or if DMARD treatment is
associated with their occurrence.

What does this study add?
► The incidence rate of facial nerve palsies under

tocilizumab was comparable to other biological
treatments and higher compared to csDMARDs.

► Patients with facial nerve palsy presented with
a more severe course of the rheumatic disease,
lower physical function and more comorbidities
than patients without facial nerve palsy.

How might this impact on clinical practice?
► It is reassuring to physicians and patients that

treatment with tocilizumab was not associated with
an increased rate of facial nerve palsy compared to
patients receiving other bDMARDs.

Treatments
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(MedDRA) by the RABBIT team. For this analysis,
patients enrolled between January 2007 and April 2020
were selected. All reports of the first FNP (MedDRA
terms: facial pareses and facial paralyses) during follow-
up were analysed as outcomes. Patients with a cerebral
event known as a possible cause of central FNPs that
occurred within the 2 weeks prior to the FNP were
excluded from this analysis.
We compared baseline characteristics of patients

with FNP during follow-up to those without descrip-
tively. Incidence rates (IR) per 1000 patient-years (PY)
were calculated for every treatment. An event was
assigned to a b/tsDMARD therapy if the patient had
received at least one dose of this medication within
a 3-month risk window prior to the event. For ritux-
imab, a 9-month risk window was applied. In case of
an exposure to more than one b/tsDMARD, the event
was counted for each treatment received within the
defined risk window. If no b/tsDMARD was applied
within this time frame, the event was assigned to the
csDMARD exposure group (controls). Confidence
intervals (CIs) for IR were calculated by assuming
a Poisson distribution for the observed cases.7

In a sensitivity analysis, we excluded patients with
a potentially related comorbidity (eg, Sjögren’s syn-
drome) or in whom the FNP was preceded by
a potentially related event (eg, infection) with
a maximum interval of 2 weeks.

RESULTS
Between 2007 and 2020, a total of 10 facial pareses and 12
facial paralyses were observed in 14 185 patients with RA
of the RABBIT cohort. Of those, 3 patients—1 with facial
paresis and 2 with facial paralyses—were excluded
because of clearly related causal events (stroke and ence-
phalitis) prior to FNP leaving 19 FNPs for the analysis.
The online supplemental table lists all FNPs, prior events
and treatment exposures.
The median time from inclusion to FNP was 28 months

with a minimum of 1 month and a maximum of
101 months. Four of the events were observed under toci-
lizumab, leading to an IR of 0.50 per 1000 PY (95%CI 0.14
to 1.09), which was higher than the IR in patients receiving
csDMARDs (0.17 (0.03 to 0.40)) but was lower than the IRs
for other bDMARDs (ranging from 0.61 to 0.76) or for
baricitinib, a Janus kinase inhibitor, (IR=0.84) (see figure
1A). The observed differences were statistically non-
significant (based on overlapping CIs). The overall IR of
idiopathic FNP among patients with RA receiving
DMARDs of any kind was 0.32 (0.20 to 0.49).
At the time of inclusion into the cohort, patients with

FNPs during follow-up had longer disease duration, were
more often autoantibody positive, presented more fre-
quently with joint erosions and had more prior bDMARD
treatments before enrolment compared to patients with-
out these events (table 1). Furthermore, patients with
FNP had more often prevalent comorbidities (mean of

4.2 vs 2.3 in the remaining cohort). Details on selected
comorbidities of patients with FNP are given in the online
supplemental table.
In 10 of the 19 patients, other events were reported

within a 2-week period prior to the FNP onset. Four of
them have had infectious diseases (bacterial bronchitis,
mastoiditis, streptococcal infection, tonsillitis).
In a sensitivity analysis, patients with prior infec-

tions (n=4), dental treatment (n=2) or relevant
comorbidities (n=1 Sjögren’s syndrome) were
excluded. Consequently, the total IR dropped to
0.20/1000 PY (95% CI 0.11 to 0.34) (figure 1B).
Characteristics of patients included in the sensitivity
analysis are given in table 1.

DISCUSSION
The overall incidence of FNPs among patients with RA
receiving DMARDs in the RABBIT register is compar-
able to the reported incidence in the general
population.5 To our knowledge, no literature exists
describing the incidence of FNPs in patients with RA
or under certain DMARD therapies, especially not for
tocilizumab. Two case reports describe the develop-
ment of FNPs in patients with Crohn’s disease receiv-
ing adalimumab.8 9 An increased incidence for
patients treated with tocilizumab compared to other
b or tsDMARDs cannot be confirmed with our data.
However, the incidence of FNPs was higher under
bDMARDs compared to csDMARDs.
The aetiology of idiopathic FNP is yet not fully under-

stood; major theories encompass anatomical causes,
viral infection, ischaemia, inflammation and cold tem-
perature stimulation.4 In a sensitivity analysis, we
excluded possibly related risk factors for FNP,
which resulted in lower IRs for most of the investigated
treatments. Morales et al showed no differences for
the occurrence of FNP in men and women.5 However,
higher incidences were described with increasing age
and diabetes, and pregnancy was revealed as a risk
factor.5 10 11 With only 19 reported events in more than
58 000 PY, a comprehensive adjustment for risk factors
in a regression model would imply an overfitting of the
data and, thus, be unlikely to give results reproducible in
an independent data set.
The small number of cases with FNP is a limiting

factor in analysing and interpreting our results. How-
ever, since data are reported to the RABBIT register at
regular, fixed time points and closely monitored,
events found for patients receiving tocilizumab can
be put into context with other RA treatment regimens
and also with other events that have occurred prior to
the FNP. A comparison of our results to the events
reported to EudraVigilance is not possible. Sponta-
neous reporting systems rely on individual case
reports. A reporting bias can therefore not be ruled
out. It is likely that events that are suspected to be
caused by a specific exposure are more frequently
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reported than others. In addition, it is neither known
how many patients receive tocilizumab across the Eur-
opean Union nor how complete the reporting is; thus,
IRs cannot be calculated. Furthermore, it cannot be
distinguished whether events reported to EudraVigi-
lance were idiopathic or caused by other events as
the medical history is frequently missing.

CONCLUSION
This analysis did not find an increased incidence for
FNPs in patients treated with tocilizumab compared to
other b/tsDMARDs. FNPs are rare events, and the
overall IR in patients with RA is comparable to reports
from the general population. Whether treatment with
specific DMARDs may increase that risk cannot be

Figure 1 Unadjusted incidence rates per 1000 patient-years (95% CI) for facial nerve palsies stratified by treatment in (A)
the main analysis and (B) the sensitivity analysis. *One patient was exposed to both ETA and RTX at the time of
event. **One patient wasexposed to both ABA and BAR at the time of event. #Encompasses all patients observed inthe
RABBIT cohort, including the following therapies without events: adalimumab, certolizumab pegol,golimumab, infliximab,
sarilumab, tofacitinib. ABA, abatacept; BAR, baricitinib; CON, csDMARD controls; csDMARD, conventional synthetic
disease-modifying anti-rheumatic drug; ETA, etanercept; LCL, lower confidence limit; RTX, rituximab; TOC, tocilizumab;
UCL, upper confidence limit.
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concluded from our data since numbers were small
and CIs overlapped.
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