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People living with spasticity experience 
different treatment journeys1

1. Bowers et al. European Neurological Review, 2016; 11(2):79–86.

Multiple sclerosis

84% will eventually 
develop spastic paresis

Early adulthood start

Difficult differentiating 
spasticity from other 

symptoms and disease 
progression

Patients mainly cared 
for by neurologists 

focused on MS 
management

Cerebral palsy

Present in the early 
years

Presentation of 
spasticity is impacted 

by growth

Patient managed by 
multi-specialty team

Traumatic brain 
/spinal cord injury

Patients sustain an 
acute event, which 

may be life-
threatening

Spasticity develops in 
IRF (within weeks) but 

is often not a 
treatment priority

Acute and long-term 
settings

Stroke      

20% within 3 months 
40% within 12 months

Often (but not always) 
older patients with 

multiple comorbidities

Time to onset of 
spasticity variable

Acute and long-term 
implications

Spasticity evident over 
time



Symptom rollercoaster in spasticity



• Challenge to translate abnormal postural patterns into muscles 
contributing to the deformity and muscles selected for injection1

Which muscles?

1. Royal College of Physicians (UK) 2018 2. Simpson et al PM&R 2017 3. Esquenazi et al PM&R 2017

Image from Simpson et al 20172 Image from Esquenazi et al 20173



BACKGROUND

• BoNT-A injections are first-line treatment for adult spasticity1,2

• Clinical studies show that patients treated with BoNT-A have a 
clinically significant reduction in muscle tone as early as 1-week 
post injection, with peak effects at 4-6 weeks and ‘wearing-off’ 
thereafter3,4

• Prior patient surveys highlight that BoNT-A treatment improves 
quality of life5 but that symptoms usually recur before the next 
injection impacting patient satisfaction with treatment6

1. Simpson et al, 2016; 2. RCP 2018
3. Gracies et al, 2015; 4. Dashtipour et al, 2015
5. Barnes et al, 2017; 6. Bensmail et al, 2014



Established efficacy profile in spasticity

1. Simpson et al. Neurology. 2016 May 10;86(19):1818-26. 



• Identifying the cause of the problem is fundamental             
to treatment planning. Spasticity usually involves several 
muscles and may occur in common postural patterns.

• Appropriate muscle selection is important & should be related 
to treatment goals. Knowledge of functional anatomy and the 
redundant action of muscles is essential.

• Abnormal posture, muscle selection and the order/priority of 
treatment should be agreed with the multidisciplinary team.

• Dose selection based on multiple factors should be determined 
by the treating clinician

Optimizing Treatment

1. Royal College of Physicians (UK) 2018 



Patients goals for BoNT-A treatment include 
participation and self-care1

Based on Post-Hoc Analysis of ULIS II
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1. Fheodoroff et al. Toxins.2015; 7: 11921205.



There is a mismatch between actual and 
preferred injection frequency1

Frequency or coverage
That is the question?

of patients wanted 
re-injection intervals of 
10 weeks or less43%

1. Bensmail et al. J Med Econ. 2014; 17(9): 618–625.
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Diana
Living with post-stroke spasticity
Sintra, Portugal

Results from a multinational online 
patient survey

Impact of 
spasticity and 

waning of effect of 
botulinum toxin A 

treatment on 
patients QoL

Matt
Living with post-stroke 
spasticity
Philadelphia, PA

Courtesy of MossRehab



Spasticity has wide ranging impact on daily life1
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ed N=281 with spasticity of various aetiology

1. Barnes et al. Disabil Rehabil. 2017;39(14):1428-1434.


Chart1

		Impact on overall QoL

		Loss of independence

		Depression/mood alterations

		Not able to work

		Pain

		Not able to drive

		Not able to go shopping

		Not able to go out

		Financial difficulties

		Lack of sleep

		Family relationship problems

		No effect
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CARENITY2 SURVEY

Explore patient perceptions of the impact of 
spasticity and how they experience the waning of 

BoNT-A therapeutic effects and its impact on 
quality of life

Study objective

Jacinto et al, 2020

IPSEN funded the survey and was involved in the design and 
manuscript generation



A person centred approach

1. Turner-Stokes, Ashford, Esquenazi et al. Eur J Phys Rehabil Med. 2018;54(4):605-617.

Recommendations (1-3 of 6)

1. Management of spastic paresis is complex and multi-faceted and requires multi-
disciplinary patient-centered care strategies, adapted to meet the needs of patients

2. Anti-spastic medication (including botulinum toxin injection) and other therapeutic 
interventions are part of a treatment strategy that is based on patients 
achievement of their selected goals 

3. Goal setting and review is an integral part of the rehabilitation process, which encourages 
the development of a therapeutic partnership between the patient (and/or their family 
carer) and the team, and leads to higher satisfaction 



PATIENT CENTRED SURVEY DEVELOPMENT
• The web-based survey was designed collaboratively between the authors and the 

online patient community, Carenity
• Before survey deployment, all questions were preliminarily tested with two 

individuals living with spasticity and currently receiving BoNT-A treatment for their 
symptoms (one in the US and one in Europe) and refined to improve ease of 
understanding and relevance to the patients.

• Survey questions were written in English and translated to French, German & Italian

Expert opinion 
on key questions

Questions 
validated by 2 
patients and 
survey checked for 
understandability

Questions 
refined for 
relevance &  
use in short 
survey

BoNT-A: Botulinum neurotoxin AJacinto et al, 2020



RESPONDENTS
• Respondents were recruited via Carenity, a 

global online patient community, the 
Stroke Alliance for Europe (SAFE) and the 
Brain Injury Association of America (BIAA)

• Eligible respondents were 
 Adult (≥18 years old)
 Living with spasticity due to stroke, TBI or 

SCI
 Undergoing treatment with BoNT-A* (≥2 

injections) 
 Living in France, Germany, Italy, UK or USA

SAFEBIAA

*Respondents who had stopped BoNT-A treatment in the last 12 months were also eligible to participate. 
TBI: traumatic brain injury; SCI: spinal cord injuryJacinto et al, 2020



SURVEY FLOW

Participant 
profile
•Demographics
•Clinical history

Symptoms 
experienced
•Impact on daily 
activities

Treatment
•Past/current 
treatments 
received

•Pharmacological 
and non-
pharmacological

BoNT-A history
•Injection 
parameters

•Injection 
intervals

•Scheduling of 
treatments (fixed 
or flexible)

Experience of 
BoNT-A 
injections
•Time to onset, 
peak, waning of 
effect

Lived 
experiences of 
waning of 
BoNT-A effect
•Symptom re-
emergence

•Impact on 
activities

•Impact on quality 
of life

Physician interactions 
(communication)
•Wishes and expectations 
of therapy

Jacinto et al, 2020



Limitations
Limitations inherent to patient surveys, which are based on the patient’s own understanding of their condition and not cross-
checked with clinical information.

There was no verification of the diagnosis or information on important treatment parameters (e.g., BoNTA doses used,
treatment goals, injection intervals), which can influence patient satisfaction and the duration of effect.

Treatment setting or inherent differences based on region of the world were not considered in regards to patient experiences.

Only those patients with the ability and competency to use the Internet were likely to respond to the survey (likely excluding
patients with more significant cognitive dysfunction).

Carenity community likely engages younger, female patients, which may account for the younger sample than in other reported
surveys.

Population skew to a younger, more cognitively-able sample likely explains the high proportion of working patients.

While a larger sample size would have been desirable, responses from >200 eligible patients were considered adequate to
characterize the patient experience of treatment with BoNT-A therapy.

The combined analyses of patients and caregivers is reported but a larger caregiver sample would be required before trying to
make findings comparisons.

This is not a validated PRO survey,
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Diana
Living with post-stroke spasticity
Sintra, Portugal

Results

Patty
Living with post-stroke spasticity
Philadelphia, PA

Courtesy of MossRehab



RESULTS: Demographics

Geographic segmentation

….

…..

….

….

105

50% 14% 14%

12% 10%

20

29

26

30
210 respondents
• 201 patients
• 9 caregivers

105

Jacinto et al, 2020



Female 
47%Male

53%

RESULTS: Demographics

Mean Age: 47.2 years

Sex-ratio

Less than 40 y/o

41-50 y/o

52%

51-60 y/o

More than 60 y/o

Age

Condition

Traumatic Brain Injury

Stroke

Spinal Cord Injury

N=210

43%

30%

27%

6%

19%

52%

23%

Jacinto et al, 2020



Sex-ratio Age

Condition

RESULTS: Caregivers

Stroke

Spinal Cord Injury

Traumatic Brain Injury

N=7

N=1

N=1

N=4

N=3
Femal

e …Male
N=5

Mean: 59.2 years old

51-60 y/o

Less than 40 y/o

41-50 y/o

More than 60 y/o

N=2

N=1

N=1

N=5

N=9

Jacinto et al, 2020



RESULTS: Symptoms experienced in past 
12 months

Q. During the past 12 months, at the worst time, which of the following symptoms have you experienced?

70%

63%

51%

50%

41%

39%

Muscle spasms

Muscle stiffness/rigidity

Muscle pain

Difficulties moving my arm/hand,
extending my arm, opening my hand

Difficulties moving my leg,
falling, tripping, loss of balance

Unwanted movements
of the affected limb

N=210

Jacinto et al, 2020



RESULTS: Treatment with BoNT-A
• Of the 210 respondents, 203 (97%) were currently on BoNT-A

• 55% respondents were treated in more than one limb

N=210

1 upper limb 
only, 25%

Both upper 
limbs, 
18%

1 lower 
limb only, …

Both lower 
limbs, 20%

One side 
(upper & 

lower 
limbs), …

Diagonal (upper & lower), 2%

Abobotulinumto
xinA (Dysport), 

20%

Incobotulinu
mtoxinA 

(Xeomin), 
21%

Onabotulinu
mtoxinA 
(Botox), 

53%

Don’t know which product, 
6%

1 respondent was treated in ≥2 limbs

Jacinto et al, 2020



RESULTS: Treatment with BoNT-A
• 35% received BoNT-A injections later than 2 years of the onset of neurological  event

*Mean [95% CI]

Overall: 2.1 [1.4, 2.8] years

Stroke: 1.8 [1.2, 2.3] years

TBI: 2.7 [0.7, 4.6] years 

SCI: 2.0 [1.0, 3.0] years

6%

61%

Less than 2 years

29%
2-5 years

More than 5 years

4%Do not remember

Delay between the event and 
first injection*

N=210

Jacinto et al, 2020



RESULTS: Current treatment for spasticity 
(other than BoNT-A)

Q. Which treatments are you currently receiving for your spasticity?

N=210

N=210

Jacinto et al, 2020

*Oral medication such as muscle relaxant or oral baclofen



RESULTS: Current treatment for spasticity 
(other than BoNT-A)

*Oral medication such as muscle relaxant or oral baclofen

2%

2%

23%

56%

30%

3%

17%

47%

24%

5%

4%

14%

38%

58%

Traditional/Complementary
medicine

Surgery

Alcohol/phenol injections

Physiotherapy at home/clinic

Oral medication*

SCI (N=57)
TBI (N=63)
Stroke (N=90)

Jacinto et al, 2020



RESULTS: BoNT-A injection frequency

N=210

Q. In general, how many times per year do you 
receive Botulinum Toxin A injections? 

2%

10%

27%

10%

1% 2%

Jacinto et al, 2020

1 2 3 4 5 6 Don’t 
know

Mean: 3.6 [3.4, 3.8] years

Number of injections per year

7%

14%

6%

1%Do not remember

4 months to less than 6 months

6 months or more

3 months to less than 4 months

Less than 3 months

Q. What was the time between your two last sessions 
of Botulinum Toxin A injections for your spasticity?

Injection intervals

72%

48%



RESULTS: Patient perspective on BoNT-A 
response 

Jacinto et al, 2020
*Time between the last 2 BoNT-A sessions

• 83% respondents said they noticed their pre-existing symptoms reappearing between injections



RESULTS: Symptom re-emergence
• 83% respondents said they noticed their pre-existing symptoms reappearing between injection sessions

Jacinto et al, 2020

Respondents reported 
experiencing a mean of 

3.1 re-emergent 
symptoms 

Q. select the [pre-existing symptoms] which reappear between two sessions of BoNT-A injections...

N=210



RESULTS: Symptom re-emergence

Jacinto et al, 2020



RESULTS: Symptom re-emergence

6%

53%

28%

22%

Within 2 months

Within 3 months

After≥3 months

Cannot define

Jacinto et al, 2020

Q. In general, when do your spasticity pre-existing symptoms reappear between 2 sessions of 
BoNT-A injections? 



RESULTS: Symptom re-emergence by 
most common treatment combination

Jacinto et al, 2020

Q. In general, do your spasticity pre-existing symptoms reappear between 2 sessions 
of BoNT-A injections? 

(81%)

(89%)

(79%)

19%

11%

21%

BoNT-A 
(N=58)

BoNT-A + oral medication 
(N=27)

BoNT-A + physiotherapy
(N=24)

Symptoms re-emerge

Symptoms re-emerge

Symptoms re-emerge

No symptom 
re-emergence



RESULTS: Symptom severity over a 
BoNT-A cycle

Jacinto et al, 2020



RESULTS: Symptom severity over a 
BoNT-A cycle

Jacinto et al, 2020

Symptoms are lowest 
at peak BoNT-A effect 

but not completely 
abolished

By the end of the cycle, 
patients are living with 

significant symptom 
severity



RESULTS: Impact of spasticity on QoL

Jacinto et al, 2020

Q. During the past 12 months, at the worst time, which of the following situations have you 
experienced as a consequence of your spasticity? 

N=210

Respondents reported 
experiencing a mean of 

5.3 concerns



Jacinto et al, 2020

RESULTS: Impact of spasticity on QoL over a 
BoNT-A cycle



RESULTS: Impact of spasticity on QoL over a 
BoNT-A cycle

Jacinto et al, 2020

Impact of spasticity on 
QoL is minimized at 
peak BoNT-A effects

By the end of the cycle, the 
impact of spasticity on QoL 

is pronounced



RESULTS
78% respondents were employed, but report significant problems at work with symptom re-emergence

Jacinto et al, 2020

Full time, 
38%

Part time due 
to spasticity, 

35%

Part time 
(not due to 
spasticity), 

5%

Do not work 
due to 

spasticity, 
16%

Do not work (not 
due to spasticity), 

8%

Student, 1%

N=207

Working 
respondents

N=133

Q. How does the reappearance of your spasticity symptoms… 
affect your work? 



RESULTS: Discussions of symptom re-
emergence

• 94% respondents said they had 
discussed the potential for symptom 
re-emergence between injections 
with their doctor

• 92% said they inform their physician 
when they experience symptom re-
emergence

• Of the 12 respondents (8%) who do 
not inform their doctor, 5 said 

“they did not think their doctor could 
do anything more about it”

Immediately 
regardless of the 

intensity of …
At the next 

appointment 
regardless of 
the intensity …

Immediately 
but only when 

my …

To schedule the 
next appointment, 

4%

No, I did not …

N=142

Q. When your spasticity symptoms reappear between two sessions of 
BoNT-A injections, do you inform your doctor? 

Jacinto et al, 2020



RESULTS: Management of symptom re-emergence

27%

36%
My doctor prescribed an additional 

treatment* to combat the symptoms

28%My doctor increased the dosage of
the Botulinum Toxin A for the next session

My doctor told me I have
to wait for the next injection

26%My doctor asked me to come earlier
for the next Botulinum Toxin A injection

1%
My doctor switched my Botulinum

Toxin A to another brand

1%Other

1%Do not know

Q. How did your doctor react when you informed him/her about the earlier reappearance of your spasticity symptoms?

Changes in oral medication and 
BoNT-A dosages to come up with 
a personalized treatment plan (1)

* e.g. oral treatment/alcohol or phenol injection/physiotherapy) to combat the symptoms

Jacinto et al, 2020



RESULTS: Management of symptom re-emergence

• 92% said they inform 
their physician when they 
experience symptom re-
emergence

• Of 8% who do not inform 
their doctor, most said 

“I did not think my doctor could 
do anything more about it”

Jacinto et al, 2020

27%

36%My doctor prescribed an additional
treatment to combat the symptoms

28%My doctor increased the dosage of
the BoNT-A for the next session

My doctor told me I have
to wait for the next injection

26%My doctor asked me to come earlier
for the next BoNT-A injection

1%
My doctor switched my

BoNT-A to another brand

1%Other

1%Do not know

Changes in oral medication 
and BoNT-A dosages to come 
up with a personalized 
treatment plan (1)

Q. How did your doctor react when you informed him/her about the earlier 
reappearance of your spasticity symptoms?



RESULTS: Patient perspectives on 
treatment regimens

• Respondents were generally satisfied with their injection schedules, but 72% said they would prefer a 
longer lasting regimen with less frequent injections

Jacinto et al, 2020

Injection schedule is well 
adapted to my situation, 

80%

I would like the 
sessions to be 

arranged 
differently, 18%

Other, 2%

N=169

Have a 
treatment with 
benefits lasting 
longer, 72%

Increase injection 
frequency , 11%

More muscles to be 
injected, 9%

Increase treatment 
dosage, 8%

N=210



KEY TAKE HOMES
• Patients living with spasticity have a characteristic profile of BoNT-A effects, 

namely time lag to onset and peak effect followed by a gradual decline in 
symptomatic benefit

• Survey findings showed that patients living with spasticity typically experience 
a re-emergence of their muscle stiffness, spasms and pain in between injection 
sessions with important impacts on their daily activities and quality of life

• Accordingly, patients say they would prefer treatments with a longer duration 
of effect

• Greater patient awareness of the therapeutic profile of their BoNT-A injections 
should lead to better informed therapeutic discussions and treatment schedule 
planning

Jacinto et al, 2020



KEY TAKE HOME (1 of 3)
Symptom re-emergence is to be expected 
with BoNT-A

Symptom re-emergence is common (affecting 
83% in this survey)

83%

17%

Experience symptom re-emergence
Do not experience symptom re-…

The patient experience of BoNT-A is characterized by a time lag to 
onset and peak effect followed by a gradual decline

Jacinto et al, 2020



KEY TAKE HOME (2 of 3)
The ‘rollercoaster’ of symptom severity is 
reflected in the person’s QoL

Jacinto et al, 2020

Impact on QoLSymptom severity



KEY TAKE HOME (3 of 3)
Patient perspectives on treatment

Jacinto et al, 2020

Have a treatment 
with benefits lasting 

longer, 72%

Increase injection 
frequency , 11%

More muscles to 
be injected, 9%

Increase treatment 
dosage, 8%

Injection 
schedule is well 
adapted to my 
situation, 80%

I would like the 
sessions to be 

arranged 
differently, 18%

Other, 2%

N=169N=210

• Despite generally good satisfaction with treatment, there is a strong wish for a longer lasting 
treatment regimen with less frequent injections



BoNT-A treatment offering a long duration of response 
could reduce loss of symptomatic relief between injections

Time

BoNT–A
first injection

R
el

ie
f 
of

 s
ym

pt
om

s

BoNT–A
second injection

BoNT–A
third injection

Patient’s own threshold
for symptom satisfaction 

*Concept adapted from Bensmail D, et al. 2014. For illustrative purposes only

1. Bensmail et al. J Med Econ. 2014; 17(9): 618–625.



INSIGHTS
Informing physician–patient discussions
• Findings highlight that, from the patients’ perspective, the effects of BoNT-A are 

not immediate, take time to reach their full potency, and do not always last 
throughout the time interval between two sessions

• It is important that patients have realistic objectives of their treatment, and the 
probable time course of symptom relief

• Data highlight that many patients can describe the time course of effects in a 
consistent way to inform treatment decisions

• It may be helpful to develop tools (app based or diaries) allowing patients or their 
caregivers to record their treatment experience, including waning of effect

Jacinto et al, 2020



Ed
Living with post-stroke spasticity
Philadelphia, PA

rtesy of MossRehab



• Patients living with spasticity are on a difficult treatment journey
– No journey is the same, but spasticity consistently has broad negative impact

• The efficacy and safety profile of BoNT-A is well established in spasticity
– If treatment benefits do not last until the next scheduled visit, patients may 

be left on a rollercoaster of dealing with symptom re-emergence 

• To get the best out of BoNT-A treatment, injectors must carefully 
consider muscle selection, injection technique, toxin selection and 
proper dosing with a clear treatment goal. 

• Implementation of a post injection therapeutic exercise program 
increases treatment effect.

Summary



Thanks
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