










administrator.23 All studies were conducted in a practice 

or hospital setting; therefore, it may be assumed that only 

people with a medical background, such as nurses, doc-

tors, or dentists, administered BoNT-A. We could not iden-

tify studies reporting the safety profile or complications 

of BoNT-A injections administered by non-medical pro-

fessionals or nurses, although in some countries, for ex-

ample in the United Kingdom, not only medical doctors but 

also beauticians and other practitioners without a medical 

background are allowed to inject BoNT-A if they have a 

Level 6 (degree level) qualification.13 Unfortunately, de-

spite our initial aims, few of the primary papers included 

the additional factors we sought as outlined in our meth-

odology. We hope that through drawing attention to this 

matter, further research could evaluate this. Research 

is crucial to improve and maintain treatment quality, and 

it is reasonable to expect that professionals adminis-

tering a medical treatment should have suitable training 

Figure 5.  Forest plot. Complication rate of abobotulinum toxin.

Figure 6.  Forest plot. Complication rate placebo.

Figure 4.  Forest plot. Complication rate of incobotulinum toxin.
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to recognize and manage its complications. Furthermore, 

bias may be introduced in complication rates and safety 

rating of BoNT-A injections if there are no data available 

for non-medical professional administrators, yet they are 

administering a significant proportion of injections to the 

public. Adverse event rates are shown to be higher when 

BoNT-A is injected by inexperienced practitioners without 

sufficient knowledge of anatomy.45 This practitioner factor 

effect on the prevalence of adverse events has not been 

well studied, and it is an important area for further study.

Apart from the practitioner factor, we additionally ana-

lyzed complication rates for the 3 most common BoNT-A 

formulations—ONA (Botox/Vistabel, Allergan Inc., Irvine, 

CA, USA), ABO (Dysport/Ipsen Limited, Slough Berkshire, 

UK), and INCO (Xeomin/Bocouture, Merz Pharmaceuticals 

GmbH, Frankfurt, Germany)—and conducted a network 

meta-analysis. Efficacies of these different BoNT-A types 

are similar, but nevertheless, the comparability of various 

preparations is dubious. INCO and ONA show the same 

efficacy and safety profile when a clinical conversion ratio 

of 1:1 is utilized; in contrast, a conversion ratio of 3:1 is sug-

gested for ABO to ONA.46 Studies included in our analysis 

mainly report the utilization of ONA, although ABO has a 

better cost-efficacy profile.46 There is a steadily increasing 

BoNT-A market and big global competition of a wide range 

of products.47

Further research is warranted to establish a standard-

ized complication reporting system to make complication 

rates across future studies comparable. Moreover, the in-

fluence of practitioners’ experience on the complication 

rate and the impact of BoNT-A dose and top-up treatments 

on BoNT-A’s safety profile should be analyzed in detail. 

Complication rates of injections into other locations such 

as crowfeet and masseter also represent an important area 

for further study. We only included studies with glabellar or 

forehead area as the BoNT-A administration site, whereas 

other regions such as masseter, crowfeet, or nasolabial 

area are likely to show a different complication profile.

Limitations

Our search strategy included terms such as complication, 

adverse event, or adverse drug reaction. With this search 

strategy, we found studies specifically focusing on the 

safety profile of BoNT-A. Nevertheless, there might be mul-

tiple other studies reporting complications of BoNT-A not 

as their primary outcome and therefore not in the title or 

abstract, but as a secondary outcome. We sought to miti-

gate this by including applicable studies in reference lists 

and other studies known to the authors.

Another limitation is that some studies, for example 

Kane et  al, included patients with past BoNT-A treat-

ments.36 This can introduce population bias, because 

patients who did not experience complications in their 

Figure 7.  Forest plot. Complication rate of onabotulinum toxin and placebo.

Figure 8.  L’Abbé plot. Complication rate of onabotulinum 
toxin and placebo.



previous treatments may be more likely to participate in 

a second study, whereas patients who tend to develop 

complications and who experienced complications in 

their previous treatments may be less likely to pursue 

further treatment. Furthermore, the impact of top-up 

or frequently repeated BoNT-A injections on the com-

plication rate remains unclear; therefore, we did not in-

clude second treatment cycles and top-up injections in 

this study.

Studies did not adopt a consistent and uniform defini-

tion of treatment-related complications and reporting of 

these. Some studies did not report possibly or probably 

treatment-related and treatment-emerged complications 

separately.30,32,33,39,43 Therefore, the ability to perform a ro-

bust comparison of complication rates of different studies 

is limited.

CONCLUSIONS

Cosmetic BoNT-A injections in the glabellar and forehead 

region appear to be safe, and most complications are mild 

and transient. The overall complication rate was 16%, with 

no significant difference between BoNT-A formulations in 

our network meta-analysis. However, the literature dem-

onstrates a heterogenous reporting of complications and 

a lack of consistency of the definition of treatment-related 

complications as well as a lack of detail on practitioner pro-

file. There are important areas for further study to uphold 

the highest standards of patient safety in this rapidly ex-

panding field.
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