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Way back in 1820, the German physician and poet
Justinus Kerner was the first scientist to describe
the gastrointestinal, autonomic and neuromuscular
signs, symptoms and other clinical details of botu-
lism in his monograph “Neue Beobachtungen {iber
die in Wiirttemberg so haufig vorfallenden tddlichen
Vergiftungen durch den Genuss gerducherter Wiirste”
[New observations on the lethal poisoning frequently
occurring in Wirttemberg through the consump-
tion of smoked sausages]. Through observations and
self-experiments, Kerner deduced the potential use
of the ‘sausage poison’ (now botulinum neurotoxin,
BoNT) for treating hyperactivity and hyperexcitabil-
ity of the motor and autonomic nervous system [1].
However, therapeutic use of the BoNT would have to
wait until 1989, when the United States’ Food and Drug
Administration (FDA) approved it for the treatment of
blepharospasm and strabismus, based on the experi-
ments published by the ophthalmologist Alan B. Scott
in 1973 [2]. From 1973 to date, scientific research on
the therapeutic use of BoNTs has increased massively.
Indeed, a search on “botulinum toxin therapeutic” in
the PubMed database on 29 May 2023, retrieved about
13,000 published papers.

Nowadays, at least eight different commercial formu-
lations of BoNT are available worldwide [3]. Although
these formulations have been approved for a limited
number of clinical applications, their off-label and
experimental use involve more than fifty conditions
in the areas of ophthalmology, neurology, plastic sur-
gery and dermatology, orthopaedics, gastroenterol-
ogy, urology and gynaecology, and rheumatology [3].
The success of BoNT as therapeutic lies in the fact
that it is highly selective for nerve endings, powerfully
inhibits neurotransmitter release, diffuses from the
site of injection only to a limited extent and produces
a reversible effect [4,5]. Generally, the first effects
(both positive and adverse) of BoNT treatment can be
observed within 24-72 h after its injection, even if, in
some cases, they can be delayed for up to 2 weeks,
whereas the peak effect is reached before 2—4 weeks.
Positive effects commonly persist for 3—6 months but
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depend on the type of toxin used, the dose, and the
mode of administration [5].

BoNT treatment is generally well-tolerated by patients;
however, some side effects have been described. The
most common ones, such as erythema, oedema, bruis-
ing and pain, are usually localised on the side of injec-
tion and resolve without treatment within a few days
[3]. On rare occasions, however, the toxin can diffuse
around the site of injection reach lymphatic circulation
and lead to systemic adverse effects such as muscle
weakness, allergic reactions, and typical symptoms of
botulism (i.e. diplopia, bilateral ptosis, slow reactive
pupils, accommodation deficit, dysphonia, dyspha-
gia, dry mouth, generalised weakness) [6,7]. Systemic
side effects producing symptoms of botulism have
been described rarely and were usually associated
with injecting unlicensed drug preparations or errors
in administering the therapeutics (i.e. shortened inter-
dose interval, a larger volume of fluid injected, higher
single injection doses) [6,8-10]. Recently, a large travel-
associated European outbreak of iatrogenic botulism
occurred in patients treated with BoNT for weight reduc-
tion in Tiirkiye [11]. As reported by the European Centre
for Disease Prevention and Control (ECDC) and the
World Health Organization Regional Office for Europe
(https://www.ecdc.europa.eu/en/news-events/botu-
lism-iatrogenic-update-cases-europe-march-2023), 87
cases have been reported by Germany, Austria, France,
Switzerland and Tiirkiye. The article by Dorner et al. in
this issue describes the investigations of 34 cases out-
side Tirkiye [11].

Available information on this large and unusual out-
break allows us some considerations and reiterates
some concepts: although rare, botulism is a life-threat-
ening disease. Physicians who suspect botulism on
clinical grounds should promptly collect clinical sam-
ples suitable for laboratory confirmation and notify
the suspected case to health authorities, allowing
well-timed epidemiological investigations. Timely
anamnesis and epidemiological investigation increase
the probability of limiting or even better, avoiding the



spread of the disease because the patient’s recollec-
tion may still be precise, and dysarthria or respiratory
failure has not yet appeared [12]. At this time, health
authorities can successfully launch campaigns through
traditional and social media to inform the public and
actively find new cases early. In addition, a prompt for-
mulation of the clinical suspicion allows physicians to
obtain laboratory confirmation at an early stage of the
disease, which enables adequate disease management
and helps to avoid pointless treatments. An accurate
medical history and epidemiological investigations
also enable the rapid activation of national and inter-
national early warning systems, as occurred during the
iatrogenic botulism outbreak in Tiirkiye.

latrogenic botulism is an underestimated and under-
reported disease for several reasons. In some
countries, notification of this botulism form is not
mandatory, and physicians, especially those respon-
sible for BoNT administration, may not report cases
on their own initiative. In some countries, iatrogenic
botulism is notified only to the national medicines
agencies as adverse drug reaction. For example, from
June 2022 to 29 May 2023, the European database of
suspected adverse drug reactions (https://www.adr-
reports.eu/en/) reported 5,343 cases in the European
Union/European Economic Area, while only two papers
on iatrogenic botulism appeared in PubMed [13,14].
Although the most common side effects recorded after
BoNT administration are mild and cannot be consid-
ered iatrogenic botulism, the difference in the afore-
mentioned numbers is incommensurable, supporting
the hypothesis of under-reporting.

Close collaboration and cooperation among the dif-
ferent health authorities at national and international
levels in sharing available information are essential for
the rapid reconstruction and management of outbreaks
both at national and international levels. Although iat-
rogenic botulism is not infectious, health authorities
in the recent outbreak successfully used the ECDC
EpiPulse portal to disseminate information and moni-
tor the event.

Laboratory diagnosis of iatrogenic botulism is particu-
larly challenging because of the low amounts of circu-
lating toxin; however, the German National Consultant
Laboratory for neurotoxin-producing clostridia at the
Robert Koch Institute successfully detected BoNT in
the serum of some suspected cases. Indeed, this labo-
ratory rapidly optimised an alternative method to the
mouse bioassay based on Endopep-mass spectrometry
suitable for confirmation of iatrogenic botulism. This
important achievement could be useful for all labora-
tories involved in botulism confirmation, overcoming
the drawbacks encountered in those laboratories that
rely solely on the use mouse bioassay for diagnostic
purposes.

Obesity is a worldwide relevant public health con-
cern; since lifestyle modification is maybe ineffective

in reducing morbidity, the most suitable treatment in
such cases remains bariatric surgery, albeit being inva-
sive [15]. In searching for non-invasive or less invasive
treatments for obesity, intragastric administration of
BoNT has been evaluated. The principle of this treat-
ment lies in the capability of BoNT to paralyse the stom-
ach muscles, causing the reduction of gastric emptying
and improving satiety [15]. Although the BoNT stomach
injection for body weight loss is a clinical practice that
started about 20 years ago, it is still an off-label treat-
ment. Several studies, including clinical trials, have
been published on this issue; however, the available
data regarding the efficacy of this treatment are con-
flicting [15-20].

Regarding the administration of pharmaceuticals in
an off-label fashion, the relevant European Union leg-
islation does not regulate how medicinal products are
used in medical practice. Prescribing a medicinal prod-
uct, on-label or off-label, is a decision taken within
the relationship between the healthcare professional
and the patient [21]. Healthcare professionals should
provide all the details of the treatment they intend to
prescribe or carry out and give the patients the neces-
sary elements to make an informed decision. Medical
societies and healthcare professionals should develop
and disseminate informative material such as post-
ers, videos, brochures and divulgative publications to
increase awareness of iatrogenic botulism among the
general population.

To increase patient safety, care equity, standardise
clinical practices and improve BoNT therapy, develop-
ment and updating of consensus guidelines and their
dissemination should be promoted to enable early
detection and investigation of a condition that is rel-
evant both for the individual as well as public health.
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