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NOVEL USES OF BOTULINUM NEUROTOXIN FOR THE TREATMENT OF

TREMOR

FIELD OF THE INVENTION

[001] This invention relates to novel uses of botulinum neurotoxins for the treatment

of a tremor, in particular uses of botulinum neurotoxin in treating upper limb tremor in

adults or children with essential tremor or for any other reason where reduction of

tremor provides a benefit for a subject.

BACKGROUND OF THE INVENTION

[002] Clostridium is a genus of anaerobe gram-positive bacteria, belonging to the

Firmicutes. Clostridium consists of around 100 species that include common freе-

living bacteria as well as important pathogens, such as Clostridium botulinum and

Clostridium tetani. Both species produce neurotoxins, botulinum toxin and tetanus

toxin, respectively. These neurotoxins are potent inhibitors of calcium-dependent

neurotransmitter secretion of neuronal cells and are among the strongest toxins

known to man. The lethal dose in humans lies between 0.1 ng and 1 ng per kilogram

of body weight.

[003] Oral ingestion of botulinum toxin via contaminated food or generation of

botulinum toxin in wounds can cause botulism, which is characterised by paralysis of

various muscles. Paralysis of the breathing muscles can cause death of the affected

individual.
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[004] Although both botulinum neurotoxin (BoNT) and tetanus neurotoxin (TxNT)

function via a similar initial physiological mechanism of action, inhibiting

neurotransmitter release from the axon of the affected neuron into the synapse, they

differ in their clinical response. While the botulinum toxin acts at the neuromuscular

junction and other cholinergic synapses in the peripheral nervous system, inhibiting

the release of the neurotransmitter acetylcholine and thereby causing flaccid

paralysis, the tetanus toxin, which is transcytosed into central neurons, acts mainly in

the central nervous system, preventing the release of the inhibitory neurotransmitters

GABA (gamma-aminobutyric acid) and glycine by degrading the protein

synaptobrevin. The consequent overactivity of spinal cord motor neurons causes

generalized contractions of the agonist and antagonist musculature, termed a tetanic

spasm (rigid paralysis).

[005] While the tetanus neurotoxin exists in one immunologically distinct type, the

botulinum neurotoxins are known to occur in seven different immunogenic serotypes,

termed BoNT/A through BoNT/G with further subtypes. Most Clostridium botulinum

strains produce one type of neurotoxin, but strains producing multiple toxins have

also been described.

[006] Botulinum and tetanus neurotoxins have highly homologous amino acid

sequences and show a similar domain structure. Their biologically active form

comprises two peptide chains, a light chain of about 50 kDa and a heavy chain of

about 100 kDa, linked by a disulfide bond. A linker or loop region, whose length

varies among different clostridial toxins, is located between the two cysteine residues

forming the disulfide bond. This loop region is proteolytically cleaved by an unknown

clostridial endoprotease to obtain the biologically active toxin.
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[007] The molecular mechanism of intoxication by TxNT and BoNT appears to be

similar as well: entry into the target neuron is mediated by binding of the C-terminal

part of the heavy chain to a specific cell surface receptor; the toxin is then taken up

by receptor-mediated endocytosis. The low pH in the so formed endosome then

triggers a conformational change in the clostridial toxin which allows it to embed itself

in the endosomal membrane and to translocate through the endosomal membrane

into the cytoplasm, where the disulfide bond joining the heavy and the light chain is

reduced. The light chain can then selectively cleave so called SNARE-proteins,

which are essential for different steps of neurotransmitter release into the synaptic

cleft, e.g. recognition, docking and fusion of neurotransmitter-containing vesicles with

the plasma membrane. TXNT, BONT/B, BONT/D, BONT/F, and BoNT/G cause

proteolytic cleavage of synaptobrevin or VAMP (vesicle-associated membrane

protein), BoNT/A and BoNT/E cleave the plasma membrane-associated protein

SNAP-25, and BoNT/C cleaves the integral plasma membrane protein syntaxin and

SNAP-25.

[008] In Clostridium botulinum, the botulinum toxin is formed as a protein complex

comprising the neurotoxic component and non-toxic proteins. The accessory proteins

embed the neurotoxic component thereby protecting it from degradation by digestive

enzymes in the gastrointestinal tract. Thus, botulinum neurotoxins of most serotypes

are orally toxic. Complexes with, for example, 450 kDa or with 900 kDa are

obtainable from cultures of Clostridium botulinum.

[009] In recent years, botulinum neurotoxins have been used as therapeutic agents,

for example in the treatment of dystonias and spasms, and have additionally been

used in cosmetic applications, such as the treatment of fine wrinkles. Preparations

comprising botulinum toxin complexes are commercially available, e.g. from Ipsen

Ltd (Dysport®) or Allergan Inc. (Botox). A high purity neurotoxic component, free of
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any complexing proteins, is for example available from Merz Pharmaceuticals GmbH,

Frankfurt (Xeomin®).

[0010] Clostridial neurotoxins are usually injected into the affected muscle tissue,

bringing the agent close to the neuromuscular end plate, i.e. close to the cellular

receptor mediating its uptake into the nerve cell controlling said affected muscle.

Various degrees of neurotoxin spread have been observed. The neurotoxin spread is

thought to depend on the injected amount and the particular neurotoxin preparation.

It can result in adverse side effects such as paralysis in nearby muscle tissue, which

can largely be avoided by reducing the injected doses to the therapeutically relevant

level. Overdosing can also trigger the immune system to generate neutralizing

antibodies that inactivate the neurotoxin preventing it from relieving the involuntary

muscle activity. Immunologic tolerance to botulinum toxin has been shown to

correlate with cumulative doses.

[0011] Clostridial neurotoxins display variable durations of action that are serotype

specific. The clinical therapeutic effect of BoNT/A lasts approximately 3 months for

neuromuscular disorders and 6 to 12 months for hyperhidrosis. The effects of

BONT/E, on the other hand, last about 4 weeks. One possible explanation for the

divergent durations of action might be the distinct subcellular localizations of BoNT

serotypes. The protease domain of BoNT/A light chain localizes in a punctate

manner to the plasma membrane of neuronal cells, co-localizing with its substrate

SNAP-25. In contrast, the short-duration BoNT/E serotype is cytoplasmic. Membrane

association might protect BoNT/A from cytosolic degradation mechanisms allowing

for prolonged persistence of BoNT/A in the neuronal cell.
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[0012] The longer lasting therapeutic effect of BoNT/A makes it preferable for certain

clinical uses and in particular for certain cosmetic uses compared to the other

serotypes, for example serotypes B, C, D, E, F, G.

[0013] Tremor is the most prevalent movement disorder. Its unmet medical need is

represented by a wide variety of clinical conditions which result in the symptom of

tremor of different body parts. These symptoms include e.g. jerky, rhythmical

movements of head, arms, hands, fingers, legs, feet, trunk, vocal cords or

involuntarily additional movements thereof. As a result, functional disability of the

affected body part and reduction in the quality of life in subjects occur. Per definition,

tremor is an oscillatory involuntary movement of muscles, which can occur in rest or

in action. Tremor could affect posture of the body part during voluntary movement

(kinetic tremor) depending on the movement. The respective underlying diseases

and tremor symptoms and syndromes are not clearly differentiated by clinical

phenomenology. A consensus on tremor syndromes were recently delineated (Bhatia

et al. Movement Disorders, Vol. 33, No. 1, 2018), but consistent use of the suggested

terminology is not implemented yet. Due to the unclear cause in some instance (e.g.

Essential tremor), and pathomechanism of the underlying conditions this consensus

is expected to necessitate modifications in the future.

[0014] Causes of tremor can be various and can be related to physiological functions

(cold induced physiologic tremor), pathological origin (dyskinetic tremor), Parkinson's

tremor, Holmes tremor, essential tremor, drug-related side effects, alcohol- or drug-

withdrawal symptoms (delirium tremens) or functional tremor (also called

psychogenic tremor). The coexistence of those factors renders a clear distinction of

causes challenging. The descriptors like diagnoses or symptoms as listed above are

used in accordance with the Task Force on Tremor of the International Parkinson

and Movement Disorder Society (IPMDS) clinical diagnostic criteria [Bhatia et al.
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Movement Disorders, Vol. 33, No. 1, 2018] and earlier published consensus

statements.

[0015] Essential tremor (ET) is the most prevalent adult movement disorder [Hess et

al. Tremor Other Hyperkinet Mov 2012;2:], [Jankovic et al. Movement Disorders

Vol. 11, No. 3, 1996, pp. 250-256]. Diagnosis of ET is coded in ICD-10 (2018) with

G250 (G25.0), uniquely describing only this medical entity. The most recent

prevalence estimate [Louis et al. Tremor and Other Hyperkinetic Movements 2014]

calculates approximately 7 million US citizens with ET (including hand, head, and

palatal manifestations). Existing therapies have several shortcomings and do not

sufficiently treat the entire patient population. Oral medications (propranolol, the only

FDA approved drug for ET, and primidone, off label) have been used since the

1970's but with insufficient response rates. In addition, these treatments are

associated with a high rate of systemic adverse events (e.g. hypotension, sedation,

nausea, ataxia, or confusion). Beta blockers like propranolol have been recently

discussed controversially to play a causative role in the development of Parkinson's

disease [Mittal et al., Science 357, 891-898 (2017) thereby representing a

questionable therapeutic approach. Deep brain stimulation (DBS) is a powerful but

invasive treatment option, and MRI guided hi-frequency ultrasound thalamotomy

(MRgHIFU) is effective but induces permanent lesions in the brain. Both are only

available at highly specialized neurosurgery centres to patients whose tremor is

severely incapacitating.

[0016] Treatment options for tremor in general focus on conservative measures (drug

therapy), however the unconscious mechanisms of tremor can hardly be treated

adequately in patients with progressive neurological diseases as in Parkinson's

disease. Therefore, treatment of tremor was focused on the reduction of the

amplitude of the oscillation. Earliest approaches used ethanol (well known

recreational substance acting inhibitory on glutamatergic inhibitory nerves) as this
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primarily recreational substance was used as a doping in sports necessitating a calm

hand (e.g. in Olympic disciplines of shooting). The antihypertensive and

antiarrhythmic drug Propranolol (beta adrenergic blocker) was later used as anti-

tremor drug among others. Several derivatives of beta-adrenergic blockers from the

drug group of anti-hypertensives were tested and used off label in this indication.

[0017] Neurosurgical treatment options provide disruptive solutions for brain centres

of the thalamus being known to be involved in tremor circuits, destruction by

thalamotomy, Magnet resonance guided high frequency ultrasound therapy are

current solutions. Deep Brain Stimulation of specific brain areas is also reported to be

effective to treat tremulous conditions in a limited number of patients.

[0018] Another treatment alternative is Botulinum toxin A, which is used in a broad

range of different diseases and medical conditions, including cervical dystonia,

spasticity, incontinency, migraine etc.. Botulinum toxin A was also used in the

treatment of e.g. dystonic tremor, task specific tremors, Parkinson tremor and

Essential tremor. An intramuscular injection of Botulinum Toxin A reduces muscle

tonus in treated muscles, and thereby reduces tremor amplitude by causing localized

partial weakness of the involved muscles.

[0019] Local therapy of tremor by applying injections of a botulinum neurotoxin into

tremulous muscles is always challenging as the tremor can affect the whole arm or

just parts of it causing a wide range of clinical phenomena, depending on the

underlying disease and tremor pattern. Tremor of the upper limb treated by

administering the botulinum neurotoxin in a fixed dose/fixed muscle approach to

several muscles of the wrist and forearm (primarily into wrist flexors and extensors)

showed strong efficacy but also debilitating side effects. Adverse events were mainly

weakness of the arm, wrist and dropping fingers. Those could be partially reduced by

dose reduction in follow-up treatments, by modifying the selection of injected muscles
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or by switching the strategy to low initial starting doses followed by slow up-titration

or booster injections. On the other hand, these changes may result in a reduced

efficacy. Any low initial starting dose requires an early follow-up treatment (booster

injections) to counteract insufficient initial treatment of the tremor. Modification of the

selection of injected muscles intended to modify the weakness pattern of the limb,

could cause further weakness of other muscles, thereby making the treatment for

patients less tolerable.

[0020] The muscle selection, depending on the range of motions during tremor, is

also difficult, as ideally this should be decided based on precise analysis of the

muscle function and the sum thereof. Visual clinical assessment of the movement

direction and amplitude of the oscillation is unprecise and limited by poor

discriminative ability of the examiner with respect to obscure components of the

complex movement. However, without having more precise and reliable alternatives

available, visual assessment is still used regularly to allocate muscles and doses,

thereby focussing the attention to obvious movements of the wrist (most frequently

flexion and extension). Therefore, early approaches used fixed dosages to a

preselected set of muscles of the forearm (primarily flexors and extensors of the

wrist). This might have led to an unexpectedly high frequency of muscular weakness

of the wrist in early studies. However, the tremulous movement of the arm can be the

result of a tremor of further muscles of the arm (elbow and shoulder muscles). The

range of motion of these joints adds to the tremor of the wrist, which causes as a

result a subsuming overall effect. Furthermore, other parts of the body can have also

tremor, e.g. the lower limb, the head, the trunk, which might cause the instability of

the body with oscillating waves transmitted towards distant body parts like the wrist.

In upper limb tremor of the hands the tremulous movement can affect the proximal

and distal muscle groups (wrist moving muscles and shoulder moving muscles) in

parallel providing no typical oscillation pattern. Individual components (tremor of
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individual muscles, or even muscle groups) of the visually detected subsuming

tremor can than hardly be differentiated by solely visual observation by the clinician.

[0021] There are technical measures available for differentiating muscle group

contribution to tremor, like kinematic measurements or electromyography EMG.

However, those techniques are not wide spread in clinical practice for analysing

tremor. In particular, needle EMG is disadvantageous for a large number of muscles

to be examined as this is a painful procedure. A further challenge is that training of

injectors is not established and there are no generally accepted guidelines for muscle

and dose selection strategies for treating tremor with botulinum toxin A. Selecting

suitable muscles and the correct dose per muscle is crucial for treatment efficacy and

safety of tremor treatments of the upper limb, lower limb, head and neck and vocal

cords. There is currently no defined therapeutic dose window in total or per muscle

which allows the optimal treatment with appropriate efficacy and tolerability. In

particular, a possible weakness of botulinum neurotoxin treated muscles because of

the general mode of action of botulinum neurotoxins, i.e. the muscle paralysis, needs

to be taken into account.

[0022] In WO2015039244 a technique of treating tremor is presented which uses an

adaptive and customary system for determining muscle activity by kinematic analysis

of the upper limb (tremor amplitude mainly) and calculating the individual dosage

being administered to individual muscles. Jog et al. demonstrated the applicability of

this flexible dosage determination in a clinical trial using the botulinum neurotoxin A

Xeomin® in 19 patients Jog et al. Poster Presented at TOXINS 2017, Madrid, Spain,

18-21 January 2017).

[0023] There is a strong demand to further improve the therapeutic options available

for treating tremor. In particular, it is desirable to treat effectively and without adverse
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events the upper-limb tremor in patients with Essential Tremor, Parkinson's disease

and any other tremors of the upper limb.

OBJECTS OF THE INVENTION

[0024] It was an object of the present invention to improve the treatment of tremor, in

particular to provide a treatment of any tremor symptom of the upper limb. It was

furthermore an object of the invention to provide a safe and efficacious treatment

scheme for treating a tremor of the upper limb which is easy to administer to the

patient without detailed tremor analysis and comprehensive tremor decomposition. It

was a particular object of the present invention to develop a dosing system to

administer a botulinum neurotoxin for use in treating a tremor of the upper limbs,

which allows an adaptive and customized administration to the muscles of the wrist

and forearm in combination with an easy-to-administer fixed administration to the

muscles of the elbow and the shoulder.

SUMMARY OF THE INVENTION

in

[0025] Surprisingly, it has been identified that a botulinum neurotoxin may

advantageously be used to provide a treatment of a tremor of the upper limb, if the

botulinum neurotoxin is administered to at least one muscle of the forearm/wrist,

elbow and shoulder, wherein the botulinum neurotoxin is administered to at least one

muscle of the forearm/wrist selected from the group of M. extensor carpi ulnaris

(ECU), M. extensor carpi radialis ECR), M. pronator quadratus (PQ) and M. supinator

a dosage in the range of 2 to 6 U and wherein the botulinum neurotoxin

administered to at least one muscle of the elbow in a dosage of about 20 U and to

least one muscle of the shoulder in a dosage of about 15 U.

is

at
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[0026] Thus, in one aspect, the present invention relates to a botulinum neurotoxin

for use in treating a tremor of the upper limb comprising the administration of a

botulinum neurotoxin to at least one muscle of the forearm/wrist, elbow and shoulder,

wherein the botulinum neurotoxin is administered to at least one muscle of the

forearm/wrist selected from the group of M.extensor carpi ulnaris (ECU), M.extensor

carpi radialis (ECR), M.pronator quadratus (PQ) and M.supinator in a dosage in the

range of 2 to 6 U and wherein the botulinum neurotoxin is administered to at least

one muscle of the elbow in a dosage of about 20 U and to at least one muscle of the

shoulder in a dosage of about 15 U.

[0027] In another aspect, the present invention relates to a pharmaceutical

composition comprising a botulinum neurotoxin for use in treating a tremor of the

upper limb comprising the administration of a botulinum neurotoxin to at least one

muscle of the forearm/wrist, elbow and shoulder, wherein the botulinum neurotoxin is

administered to at least one muscle of the forearm/wrist selected from the group of

M.extensor carpi ulnaris (ECU), M.extensor carpi radialis (ECR), M.pronator

quadratus (PQ) and M.supinator in a dosage in the range of 2 to 6 U and wherein the

botulinum neurotoxin is administered to at least one muscle of the elbow in a dosage

of about 20 U and to at least one muscle of the shoulder in a dosage of about 15 U.

[0028] In yet another aspect, the present invention relates to a method of treating a

disease or condition associated with a tremor of the upper limb comprising the

administration of a botulinum neurotoxin to at least one muscle of the forearm/wrist,

elbow and shoulder, wherein the botulinum neurotoxin is administered to at least one

muscle of the forearm/wrist selected from the group of M.extensor carpi ulnaris

(ECU), M.extensor carpi radialis (ECR), M.pronator quadratus (PQ) and M.supinator

in a dosage in the range of 2 to 6 U and wherein the botulinum neurotoxin is
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administered to at least one muscle of the elbow in a dosage of about 20 U and to at

least one muscle of the shoulder in a dosage of about 15 U.

DETAILED DESCRIPTION OF THE INVENTION

[0029] The present invention may be understood more readily by reference to the

following detailed description of the invention and the example included therein.

in[0030] In one aspect, the invention relates to a botulinum neurotoxin for use

treating a tremor of the upper limb comprising the administration of a botulinum

neurotoxin to at least one muscle of the forearm/wrist, elbow and shoulder, wherein

the botulinum neurotoxin is administered to at least one muscle of the forearm/wrist

selected from the group of M.extensor carpi ulnaris (ECU), M.extensor carpi radialis

(ECR), M.pronator quadratus (PQ) and M.supinator in a dosage in the range of about

2 to 6 U and wherein the botulinum neurotoxin is administered to at least one muscle

of the elbow in a dosage of about 20 U and to at least one muscle of the shoulder in

a dosage of about 15 U.

[0031] In a preferred embodiment of the present invention, the botulinum neurotoxin

for use in treating a tremor of the upper limb is administered to at least one muscle of

the forearm/wrist, elbow and shoulder, wherein the botulinum neurotoxin is

administered to at least one muscle of the forearm/wrist selected from the group of

M.extensor carpi ulnaris (ECU), M.extensor carpi radialis (ECR), M.pronator

quadratus (PQ) and M.supinator in a dosage in the range of about 2.5 to 5 U and

wherein the botulinum neurotoxin is administered to at least one muscle of the elbow

in a dosage of about 20 U and to at least one muscle of the shoulder in a dosage of

about 15 U.
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[0032] In a further preferred embodiment of the present invention, the botulinum

neurotoxin for use in treating a tremor of the upper limb is administered to at least

one muscle of the forearm/wrist, elbow and shoulder, wherein the botulinum

neurotoxin is administered to at least one muscle of the forearm/wrist selected from

the group of M.extensor carpi ulnaris (ECU), M.extensor carpi radialis (ECR),

M.pronator quadratus (PQ) and M.supinator in a dosage of about 2.5 U and wherein

the botulinum neurotoxin is administered to at least one muscle of the elbow in a

dosage of about 20 U and to at least one muscle of the shoulder in a dosage of about

15 U.

[0033] In an embodiment of the present invention, the botulinum neurotoxin for use in

treating a tremor of the upper limb is administered to at least one muscle of the

forearm/wrist, elbow and shoulder, wherein the botulinum neurotoxin is administered

to at least one muscle of the forearm/wrist selected from the group of M.extensor

carpi ulnaris (ECU), M.extensor carpi radialis (ECR), M.pronator quadratus (PQ) and

M.supinator in a dosage in the range of about 2 to 6 U and to at least one muscle of

the wrist/forearm selected from the group of M.flexor carpi radialis (FCR), M.flexor

carpi ulnaris (FCU) and M.pronator teres (PT) in a dose in the range of 4 to 16 U per

muscle, and wherein the botulinum neurotoxin is administered to at least one muscle

of the elbow in a dosage of about 20 U and to at least one muscle of the shoulder in

a dosage of about 15 U.

[0034] In a further embodiment of the present invention, the botulinum neurotoxin for

use in treating a tremor of the upper limb is administered to at least one muscle of the

forearm/wrist, elbow and shoulder, wherein the botulinum neurotoxin is administered

to at least one muscle of the forearm/wrist selected from the group of M.extensor

carpi ulnaris (ECU), M.extensor carpi radialis (ECR), M.pronator quadratus (PQ) and

M.supinator in a dosage of about 2.5 U and to at least one muscles of the

wrist/forearm selected from the group of M.flexor carpi radialis (FCR), M.flexor carpi
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ulnaris (FCU) and M.pronator teres (PT) in a dose of about 10 U per muscle, and

wherein the botulinum neurotoxin is administered to at least one muscle of the elbow

in a dosage of about 20 U and to at least one muscle of the shoulder in a dosage of

about 15 U.

[0035] In one aspect of the present invention, the botulinum neurotoxin for use in

treating a tremor of the upper limb is administered to at least one muscle of the

forearm/wrist, elbow and shoulder, wherein the botulinum neurotoxin is administered

to 4, 5, 6 or 7 muscles of the forearm/wrist selected from the group of M.extensor

carpi ulnaris (ECU), M.extensor carpi radialis (ECR), M.pronator quadratus (PQ),

M.supinator, M.flexor carpi radialis (FCR), M.flexor carpi ulnaris (FCU) and

M.pronator teres (PT), and wherein the dosage administered the M.extensor carpi

ulnaris (ECU), M.extensor carpi radialis (ECR) and M.pronator quadratus (PQ) and

M.supinator is in the range of about 2 to 6 U and the dosage administered to the

M.flexor carpi radialis (FCR), M.flexor carpi ulnaris (FCU) and M.pronator teres (PT)

is in the range of about 4 to 16 U per muscle, and wherein the botulinum neurotoxin

is administered to at least one muscle of the elbow in a dosage of about 20 U and to

at least one muscle of the shoulder in a dosage of about 15 U.

[0036] In a preferred embodiment of the present invention, the botulinum neurotoxin

for use in treating a tremor of the upper limb is administered to at least one muscle of

the forearm/wrist, elbow and shoulder, wherein the botulinum neurotoxin is

administered to 5 muscles of the forearm/wrist selected from the group of M.

extensor carpi radialis (ECR), M. supinator, M. flexor carpi radialis (FCR), M. flexor

carpi ulnaris (FCU) and M. pronator teres (PT), and wherein the dosage administered

M. extensor carpi radialis (ECR)) and M. supinator is in the range of about 2 to 6 U

and the dosage administered to the M. flexor carpi radialis (FCR), M. flexor carpi

ulnaris (FCU) and M. pronator teres (PT) is in the range of about 4 to 16 U per
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CLAIMS 

1. Use of a botulinum neurotoxin in the manufacture of a medicament for treating a tremor of the 

upper limb wherein said medicament is to be administered to at least 4, 5, 6, 7 muscles of the 

forearm/wrist selected from the group of M. extensor carpi ulnaris (ECU), M. extensor carpi 

radialis (ECR), M. pronator quadratus (PQ) and M.supinator (Sup) in a dosage of about 2.5 U and 

M. flexor carpi radialis (FCR), M. flexor carpi ulnaris (FCU), M. pronator teres (PT) in a dosage of  

about 10 U per muscle; and wherein the botulinum neurotoxin is to be administered to two 

muscles of the elbow selected from the group of M brachialis and M. triceps brachii in a dosage 

of about 20 U and to four muscles of the shoulder selected from the group of M. latissimus dorsi, 

M. pectoralis major, M. supraspinatus, M. infraspinatus in a dosage of about 15 U. 

2. The use according to claim 1, wherein the botulinum neurotoxin is not to be administered to 

the M. extensor digitorium communis. 

3. The use according to any one of claims 1 to 2, wherein the total dose of the botulinum 

neurotoxin to be administered to the forearm/wrist muscles does not exceed 65 U. 

4. The use according to any one of claims 1 to 3, wherein the botulinum neurotoxin is to be 

administered to the elbow selected from the group of M. brachialis and M. triceps brachii. 

5. The use according to any one of claims 1 to 4, wherein the botulinum neurotoxin is not to be 

administered to the M. biceps brachii. 

6. The use according to any one of claims 1 to 5, wherein the total dose of the botulinum 

neurotoxin to be administered to the muscles of the elbow does not exceed 40 U. 

7. The use according to any one of claims 1 to 6, wherein the botulinum neurotoxin is not to be 

administered to the deltoid and the teres major muscle. 

8. The use according to any one of claims 1 to 7, wherein the total dose of the botulinum 

neurotoxin to be administered to muscles of the shoulder does not exceed 60 U. 

9. The use according to any one of claims 1 to 8, wherein the total dose of the botulinum 

neurotoxin to be administered to the muscles of the forearm/wrist, elbow and shoulder does not 

exceed 165 U. 
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10. The use according to claim 1, wherein the botulinum neurotoxin is to be administered to 7 

muscles of the forearm/wrist, 2 muscles of the elbow and 4 muscles of the shoulder in a dose 

according to the scheme: 

M. extensor carpi ulnaris (ECU)  about 2.5 U 

M. extensor carpi radialis (ECR)  about 2.5 U 

M. flexor carpi radialis (FCR)   about 10 U 

M. flexor carpi ulnaris (FCU)   about 10 U 

M. pronator teres (PT)   about 10 U 

M. pronator quadratus (PQ)   about 2.5 U 

M. supinator     about 2.5 U 

M. brachialis     about 20 U 

M. triceps brachii    about 20 U 

M. latissimus dorsi    about 15 U 

M. pectoralis major    about 15 U 

M. supraspinatus    about 15 U 

M. infraspinatus    about 15 U. 

11. The use according to any one of claims 1 to 10, wherein said botulinum neurotoxin is the 

neurotoxic component of a botulinum neurotoxin complex, wherein said neurotoxic component is 

devoid of any other protein component of the Clostridium botulinumneurotoxin complex. 

12. The use according to any one of claims 1 to 11, wherein said botulinum neurotoxin is selected 

from the group of serotypes consisting of A, B and E. 

13. The use according to any one of claims 1 to 12, wherein the botulinum neurotoxin is to be 

administered together with at least one standard treatment selected from propranolol, primidone, 

any other antiepileptic or a calcium channel blocker, Deep Brain Stimulation (DBS), Magnetic 

Resonance guided High Frequency Ultrasound (MRgHiFUS), local electrical stimulation, 

biofeedback, kinematic assessment guided stimulation, anti-tremor appliances, anti-tremor 

smartphone apps or combinations thereof. 
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14. Use of a botulinum neurotoxin in the manufacture of a pharmaceutical composition for treating 

a tremor of the upper limb, wherein said pharmaceutical composition is to be administered to at 

least 4, 5, 6, 7 muscles of the forearm/wrist selected from the group of M. extensor carpi ulnaris 

(ECU), M. extensor carpi radialis (ECR), M. pronator quadratus (PQ) and M.supinator (Sup) in a 

dosage of about 2.5 U and M. flexor carpi radialis (FCR), M. flexor carpi ulnaris (FCU), M. pronator 

teres (PT) in a dosage of  about 10 U per muscle; and wherein the botulinum neurotoxin is to be 

administered to two muscles of the elbow selected from the group of M brachialis and M. triceps 

brachii in a dosage of about 20 U and to four muscles of the shoulder selected from the group of 

M. latissimus dorsi, M. pectoralis major, M. supraspinatus, M. infraspinatus in a dosage of about 

15 U. 

15. Use of a botulinum neurotoxin in the manufacture of a pharmaceutical composition for treating 

a tremor of the upper limb, wherein said pharmaceutical composition is to be administered to at 

least 4, 5, 6, 7 muscles of the forearm/wrist selected from the group of M. extensor carpi ulnaris 

(ECU), M. extensor carpi radialis (ECR), M. pronator quadratus (PQ) and M.supinator (Sup) in a 

dosage of about 2.5 U and M. flexor carpi radialis (FCR), M. flexor carpi ulnaris (FCU), M. pronator 

teres (PT) in a dosage of  about 10 U per muscle; and wherein the botulinum neurotoxin is to be 

administered to two muscles of the elbow selected from the group of M brachialis and M. triceps 

brachii in a dosage of about 20 U and to four muscles of the shoulder selected from the group of 

M. latissimus dorsi, M. pectoralis major, M. supraspinatus, M. infraspinatus in a dosage of about 

15 U, wherein the botulinum neurotoxin is to be administered to 7 muscles of the forearm/wrist, 2 

muscles of the elbow and 4 muscles of the shoulder in a dose according to the scheme: 

M. extensor carpi ulnaris (ECU)  about 2.5 U 

M. extensor carpi radialis (ECR)  about 2.5 U 

M. flexor carpi radialis (FCR)   about 10 U 

M. flexor carpi ulnaris (FCU)   about 10 U 

M. pronator teres (PT)   about 10 U 

M. pronator quadratus (PQ)   about 2.5 U 

M. supinator     about 2.5 U 

M. brachialis     about 20 U 

M. triceps brachii    about 20 U 
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M. latissimus dorsi    about 15 U 

M. pectoralis major    about 15 U 

M. supraspinatus    about 15 U 

M. infraspinatus    about 15 U. 
 


