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Methods: Our combined approach includes: i) immunoprecipitation and
western blotting; ii) lentivirus-mediated protein knockdown; iii) immu-
nocytochemistry; and, iv) quantitative, high-resolution imaging.
Results: Our studies have shown that LAR interacts with nidogens in the
presence of the TeNT non-toxic binding fragment HcT, and that this
binding is governed by alternatively splicing LAR. Importantly, knockdown
of LAR leads to a decrease in the uptake of HcT in motor neurons, which is
independent of its reported role as a modulator of tyrosine receptor kinase
B (TrkB) activity.
Conclusions: Our data indicates that LAR is a component of the TeNT re-
ceptor complex, thus identifying a key molecule involved in TeNT intoxi-
cation. Furthermore, it uncovers a crucial link between the TeNT and
neurotrophin pathways and presents LAR as a potential therapeutic target
in tetanus.
Keywords: Neuromuscular junction; Neuron; Nidogen; LAR; Tetanus
neurotoxin; Tyrosine phosphatase
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Objectives: Focal intramuscular botulinum toxin type A (BTX-A) injection
is the first-line treatment for cervical dystonia (CD). The key requirement
for a better outcome is a correct screening of dystonic muscles. The present
study assessed the usefulness of single-photon emission computed to-
mography (SPECT) in guiding BTX-A injection in CD.
Methods: This was a single-center, randomized, double-blind study. Pa-
tients were randomized into the study group (candidate muscles were
selected by clinical evaluation and SPECT) and a control group (candidate
muscles were selected by clinical evaluation alone). In both groups, elec-
tromyography was performed for all selected candidate muscles. Follow-
up was conducted at the end of the 2nd week and the 1st, 3rd, and 6th
months. The TorontoWestern Spasmodic Torticollis Rating Scale (TWSTRS)
and Tsui score were used to assess the efficacy of the treatment.
The primary outcomes were the reduction rates in TWSTRS and Tsui scores
at the 1st month after injection.
Results: A total of 122 patients were enrolled, and 108 completed the
study. The reduction rate in the TWSTRS score at the end of the 1st month
was significantly higher in the study group compared to the control group
(54.8 ± 22.9% versus 44.5 ± 24.3%, P¼0.026). However, the reduction rate
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in the Tsui score did not differ significantly between the two groups (60.0 ±
23.5% in the study group versus 53.0 ± 21.2% in the control group, P¼0.107).
The reduction rates in the TWSTRS and Tsui scores at the end of the 2nd
week and the 3rd month were significantly higher in the study group than
in the control group. However, at the end of the 6th month, the reduction
rate did not differ between the two groups for either score. Within six
months, the re-injection interval was significantly longer in the study
group vs the control group (159.1 ± 28.6 and 141.8 ± 51.0 days, respec-
tively; P¼0.032). The duration of maximum symptom relief was also
longer in the study group vs the control group (98.8 ± 19.9 and 88.4 ± 17.5
days, respectively; P¼0.005). In the study group, more injections were
administered to the sternocleidomastoid, levator scapulae, obliquus capitis
inferior, semispinalis capitis, semispinalis cervicis, longissimus capitis, and
posterior scalene than in the control group.
Conclusion: SPECT imaging could be a useful tool to identify dystonic
muscles in CD patients before BTX-A injection. It can improve the efficacy
of BTX-A injections by increasing the detection and treatment of deep
dystonic muscles.
Keywords: Single-photon emission computed tomography; Cervical dys-
tonia; Botulinum toxin; 99m Technetium-sestamibi
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Introduction and Objectives: Botulinum neurotoxin type A (BoNT/A) is
extremely toxic, possessing an estimated intravenous LD50 of 1-2 ng/kg
and as such has been designated a category A bioterrorism agent.1,2

BoNT/A also possesses an extremely long half-life and persists within
muscle neurons for months to >1 year.3 Because of BoNT/A longevity, we
have utilized covalent inhibition as a means to abrogate BoNT/A’s toxicity.
To this end, we describe an approach to designing inhibitors that possess
both electrophilic warheads and metal-binding groups for the bifunctional
inhibition of BoNT/A.
Methods: Small molecule inhibitors that possessed electrophilic moieties
were designed, using X-ray crystallography as guidance, to target both the
zinc metal-binding region and Cys165 within the active site of BoNT/A.
Synthesized compounds were evaluated for covalent inhibition using a
continuous SNAPtide FRET assay4, and exhaustive dialysis. Compounds
were also evaluated against a C165A variant. Compound reactivity, sta-
bility, MMP selectivity, and cellular efficacy/toxicity were also evaluated.
Results: Several electrophilic warhead types were confirmed to inhibit
BoNT/A LC covalently with substantial differences in time-dependent in-
hibition between the WT and C165A variant. A trend in warhead reactivity
was reflected in inhibitor stability and toxicity. Compounds exhibited
moderate potency in a BoNT/A neuronal cellular assay but were not further
explored due to undesirable therapeutic potential.
Conclusions: A fundamental framework for the bifunctional covalent in-
hibition of BoNT/A LC has been established. This approach has potential to
be translated to other small molecule metal-binding inhibitors of BoNT/A
LC with the vision that different pharmacophores, possessing improved
physicochemical properties, will address BoNT/A’s toxicity and longevity
within cells.
Funding: This work was funded by NIH grants R01 AI153298 and R21
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Fig. 1(A). BoNT/A inhibitors based on the cinnamic hydroxamate scaffold. (B) X-ray co-
crystal structures outlining the basis for a bifunctional approach, overlaying DCHA
(green; PDB 2IMA) and MTSEA (yellow; PDB 4ELC) bound to Cys165 near the active site
Zn2+ (purple sphere). (C) Overview of research explored.
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Introduction: Clinical trials show that botulinum toxin A (BoNT-A) can be
effective in the treatment of upper limb spasticity (ULS). However,
S73
comparative data on effectiveness and economic outcomes are limited.
Based on real-world data from an observational study, this analysis aimed
to compare outcomes of treatment with abobotulinumtoxinA (aboBoNT-
A), onabotulinumtoxinA (onaBoNT-A) and incobotulinumtoxinA (inco-
BoNT-A), from a UK perspective.
Methods: ULIS III (NCT02454803) is an international, multicenter, non-
interventional, prospective, longitudinal (2-year) study of adult patients
with ULS treated with aboBoNT-A, onaBoNT-A, or incoBoNT-A. Patients
were excluded from analysis of response and injection interval if they
changed BoNT-A during follow-up. Response was defined as a �10-point
increase in the cumulated Goal Attainment Scaling (GAS) T score, vs
baseline. Toxin costs were estimated by applying unit costs (from the
British National Formulary) to the annualized mean dose for each product.
Results: Overall, 832 patients contributed data for injection interval
(N¼555 for aboBoNT-A, 198 for onaBoNT-A, and 79 for incoBoNT-A), and
830 for response. Response rates for the three BoNT-As were 78.2%, 61.6%,
and 75.6%, respectively. The mean (SD) dose per injection was 843 (353),
256 (136), and 278 (129) units, with mean (SD) days between injections of
222.8 (167.2), 204.4 (173.6), and 166.9 (105.1). This corresponds to annu-
alized toxin costs of £464 (aboBoNT-A), £707 (onaBoNT-A), and £872
(incoBoNT-A).
Conclusion: These real-life data indicate that aboBoNT-A injections may
be a cost-effective treatment for ULS, due to lower injection costs and
longer intervals between treatments. However, additional comparative
data from larger patient cohorts would be valuable to confirm these
findings.
Funding: This study was funded by Ipsen.
Keywords: Botulinum neurotoxin type A; Cost-effectiveness analysis;
Quality of life; Spasticity costs
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Introduction: To describe the psychometric properties (validity, reliability,
responsiveness) of SQoL-6D, a tool designed to assess disease burden and
change after focal upper limb spasticity (ULS) therapy.
Methods: Multicentre prospective study in adults (aged �18 years) with
ULS. Patients completed the SQoL-6D at enrolment (Visit [V]1), 8 (±2)
weeks (V2) and 1e4 days after V2 (re-test). SQoL-6D covers 6 dimensions
(pain/discomfort, involuntary movements/spasms, restricted range of
movement, caring for the affected limb, using the affected limb, mobility)
each rated from 0-4 (4¼worse outcome) and a total score (TS) calculated
from 0-100 (100¼better outcome). Standard ULS measures (Modified
Ashworth Scale, Arm Activity Measure, Goal Attainment Scaling, EuroQoL
5 Dimensions 5 Levels questionnaire, global assessment of benefit) were
also recorded.
Results: The SQoL-6D was shown to be unidimensional and demonstrated
adequate construct validity. The internal reliability of the SQoL-6D was
supported by Cronbach’s alpha (>0.70), while the intraclass correlation
coefficient supported the test-retest reliability (0.82). Correlation co-
efficients with established instruments supported convergent validity,
while significant differences between known-groups (of differing clinical
severity of weakness) in SQoL-6D TS confirmed its sensitivity. Significant
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