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Sir,
On January 30, 2020, the World Health Organization

(WHO) declared the emergence of a novel coronavirus (here
named COVID-19), firstly reported few weeks earlier in
Wuhan, Hubei Province of China, as a public health emergen-
cy of international concern. Since then, drastic countermea-
sures including shutdowns of public services have been im-
plemented worldwide to reduce virus transmission: on
March 9, 2020, the Italian Prime Minister imposed a national
lockdown and ordered all hospitals to stop all non-urgent
medical procedures, further aiming to release medical capac-
ities for the management of COVID-19-infected patients.

Botulinum neurotoxin (BoNT) is a neurotoxic protein pro-
duced by the bacterium Clostridium botulinum, which is used
in medical practice with a number of different indications includ-
ing spasticity, dystonia, and chronic migraine [1]. As BoNT
injections are usually given every 3 to 4 months, a large number
of patients missed their scheduled treatment during the lock-
down. Two initial reports described a significant worsening of
this group of patients [2, 3], highlighting the importance of
BoNT treatment in the management of these chronic conditions.
However, these results arose fromuncontrolled studies [2, 3].We
here report the results of a case-control study about the effects of
the BoNT outpatient clinic shutdown on its patients and their
health-related quality of life (HRQoL).

Soon after the ease of the lockdown restrictions in Italy on
May 4, 2020, our center offered one BoNT extra-clinic per
week to reschedule all willing patients who had missed their
appointment because of the service shutdown (from here on
named “cases”). Patients attending the BoNT service with
their usual schedule in the same period served as controls.

All patients were asked to rate their perceived worsening on a
visual analogue scale (VAS) ranging from 0 (no worsening) to
10 (worst imaginable worsening) in comparisons to the time they
had the previous set of injections; similarly, they were asked to
rate their attitude to repeat the injection during the lockdown
period, would it have been possible. Finally, patients were ad-
ministered a standardized, two-component, instrument to depict
health status: the health state description (EQ-5D), which is mea-
sured in terms of five dimensions (namely, mobility, self-care,
usual activities, pain/discomfort, and anxiety/depression) and the
health state evaluation (EQ-VAS), through which the respon-
dents evaluate their overall health status using a VAS ranging
from 0 to 100. To allow comparisons between different BoNT
formulations, doses of ONA-BoNT were standardized to ABO-
BoNT using a constant ratio of 1:2.5 international units (IU).

One-hundred thirty-seven patients agreed to participate: 94
cases and 43 controls. Cases had a mean delay of re-treatment
of 73.61 ± 26.54 days. There were no differences between
cases and controls in terms of age (56.94 ± 17.04 vs 61.72 ±
13.95 years; t = 1.60), sex distribution (43M/51F vs 22M/21F,
χ2 = 0.34), disease duration (11.38 ± 3.40 vs 12.34 ±
2.79 years; t = 1.60), underlying conditions (i.e., spasticity:
37.23% vs 32.55%; dystonia: 40.42% vs 41.86%; migraine:
10.63% vs 11.62%; other: 11.70% vs 13.95%; χ2 = 2.47),
BoNT treatment duration (5.04 ± 5.62 vs 4.7 ± 6.11 years;
t = − 0.31), and BoNT doses (659.54 ± 197.11 vs 673.49 ±
193.76 IU; t = 0.03) (for all, p > 0.05). BoNT doses did not
differ between groups when stratifying for underlying condi-
tions (data not shown). Cases reported a significant greater
worsening of their condition than controls (5.16 ± 3.09 vs
1.83 ± 3.34, respectively, p < 0.001; Fig. 1). However, no dif-
ferences were found in terms of attitude to repeat the injec-
tions, EQ-5D, and EQ-VAS (for all, p > 0.05; Fig. 1).
Additional analyses disclosed no significant differences in
any of the gather variables within each group, when stratifying
for either formulation of BoNT (i.e., ONA-BoNT vs ABO-
BoNT) or underlying conditions (data not shown).
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The COVID-19 pandemic has had unprecedented conse-
quences on the medical care of many neurological patients.
Whereas a huge effort has been put forward to implement tele-
medicine strategies to assure continuing care of these patients [4],
those receiving BoNT injections have been basically excluded
from any alternative options. Preliminary evidence suggested that
significant clinical worsening occurred because of BoNT service
shutdowns [2, 3]. Whereas our results confirm this suggestion,
they also show that this was not mirrored by a detrimental effect
on HRQoL. The latter might seem contradicting the evidence
stemming from randomized clinical trials for each of the BoNT
indications. However, taking cervical dystonia for example since
it accounted for the majority of patients in this study, it should be
noted that a recent Cochrane meta-analysis has concluded that
there is not enough evidence to definitively support a beneficial
effect of BoNT injections on HRQoL [5]. In fact, at a close
scrutiny, two out of three examined studies disclosed a signifi-
cant improvement of the physical function domain for the active
group, but not in social functioning when compared to placebo
[5]. This example holds true for other BoNT indications and it
should be stressed that there is an unacceptable lack of solid data
about the long-term effects on HRQoL in patients receiving re-
peated BoNT injections. It might well be that over the years into
the disease other factors, including the development of coping
strategies and better acceptance of their condition, influence
health status more than the injections themselves. In this regard,
it is interesting to note that the attitude to be re-treatedwas similar
in this study between cases and controls, further implying that
patients attached the proper importance to BoNT therapy, per-
haps in recognition of different health-related priorities and of the
risk of exposure to COVID-19, particularly in a healthcare set-
ting. This result further opens the question of what would be the
best BoNT schedule to adopt in clinical practice and future re-
search should clarify this issue, further considering both the
pharmacoeconomic aspects of BoNT treatment and the indirect
costs putatively associated with lengthening of the time interval
between the injections.

We acknowledge the lack of validated scales to objectively
measure baseline and follow-up disease severity. However, we
also note that BoNT doses, which can be deemed as a proxy of
disease burden, were not found to be different between cases

and controls. It might be further argued that our HRQoL mea-
sures, despite being validated and largely utilized across differ-
ent medical conditions, might be less sensitive in identifying
significant changes compared to condition-specific instruments.
Therefore, future studies adopting condition-specific scales are
warranted. It should be however stressed that one of the unique
advantages of using such instruments as EQ-5D and EQ-VAS
consists in comparing and generalizing the results across differ-
ent conditions.

While it is undoubtful that novel strategies to ensure con-
tinuing care of chronic neurological patients needing regular
procedures/infusions have to be carefully thought out as this
virus continues to spread, it is equally imperative to exploit
this dramatic experience as food for thought about the
standard care we deliver and how we can do better.
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Fig. 1 Comparisons of the main
variables between cases (red bars)
and controls (blue bars). Data are
expressed as mean±standard
error; stars indicate statistical
significance (p < 0.01)
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