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Foreword

By Ingunn Westerheim, OIFE president

OIFE’s topical meetings are conferences unlike anything
else. We try to focus on a topic that has had little or no
focus from clinicians and researchers. Our goal is to spark
new ideas, more research and better treatment and care by
bringing different stakeholders together.

Anyone interested in the topics are usually welcome to
attend, including:
e Healthcare professionals and researchers
e Ol community (people with OI, family members, staff and volunteers)
e Industry representatives
e Anyone else interested in the topics

But long and intense conferences like the topical meetings, wear on my body. | don’t have the
stamina | had before and sometimes | just need to take a break and lie down. Other people would
say that they are tired. But | blame it on another thing...pain.

Pain can wear you completely out and sometimes | think | mistake it for tiredness. But keeping your
mind occupied can be a good coping strategy for pain. As a good sarcastic American friend of mine
said: “I go to work even with fractures. | just need something to take my mind off the negative. So, |
go to work and just get on with it.”

Ol euphoria and work can be good painkillers. But stress is bad. It gets stuck in my body and
increases the pain in my neck, in my hip or locations of old fractures. So, in addition to keeping my
mind busy against chronic pain, | must admit that | use painkillers.

But why should this be something to admit in the first place? Numerous times when | tell people
with Ol that | use prescription drugs every day, they often get ‘the look’. “Really...? Every day you
say? Not only when you have fractures?”

Many people with Ol never use any painkillers at all, by choice. Perhaps except when they have very
severe fractures. Some use painkillers on bad days, some use them every day and some need strong
stuff only to get out of bed. People are different. And pain is so difficult to measure. And talk about.
It’s almost a taboo both among people with Ol and professionals. But how do we get more
knowledge on such an important issue if we don’t dare to talk about it?

I am all for prioritizing alternative ways of coping with pain. But we cannot pretend that many
people don’t use and need painkillers in periods as well. The problem is that the knowledge is so
scarce. What kind of methods should you use if your Ol-pain is muscular, if it’s bone pain, if it’s
neurological, if it’s stress related, fear related...whatever? Very different methods, | guess. But many
are not aware.

My hope is also that we judge each other less. Painkillers are perhaps not the right solution for you.

But others might need them to be able to get out of bed or keep a job. Perhaps some need it only in
rehab to become more active? Because exercise is probably the best painkiller of them all. But if you
don’t get out of bed, it’s hard to reach the gym...



To be honest, | think all people with Ol have some level of chronic pain. But when you relate your
pain to the worst femur fracture you had, it kind of makes the pain scale from 1-10 useless. Perhaps
we need different tools? Or perhaps we just all need to move to Spain, where the climate is
warmer?

So many questions, so few answers. This is why we decided to focus on pain and its impact for the
OIFE topical meeting in 2023.

Under the title “Balancing life with OI” we organized a topical meeting on the neglected subject of
the causes, assessment and management of pain in Ol and its impact on physical and mental health,
sleep, fatigue, mobility, relationships/families and work/life balance.

The event took place at the Scandic Continental Hotel in Stockholm, Sweden, on 9-10 June 2023. Dr.
Lena Lande Wekre (photo on previous page) was the program chair and we had help from
conference organizer Janet Crompton with the event planning.

This report is a summary of the most central talks at the conference. Most of the titles include links
to the recorded talks on YouTube. Subtitles in English are available in all videos, including auto
translation if you turn it on.

We hope you will find it useful. If you want further resources, you can find links below:

e The abstract book can be downloaded here.

e Photos from the event can be downloaded from our gallery.
e Reports from the event can also be found at this webpage.
e After movie on YouTube.

Photo credits all professional photos — Martin Botvidsson



https://www.youtube.com/watch?v=UyeNZPRn0dw&list=PLudH8r6qfBw9y3yd3qzrviJ8gCDIJY4jB
https://oife.org/wp-content/uploads/2023/07/abstracts-book-Stockholm-2023.pdf
https://oife.org/news-resources/photo-gallery/
https://oife.org/what-we-do/events/topicalmeetings/
https://youtu.be/UyeNZPRn0dw?si=-cQCMU8qNLNJ08NA
https://botvidsson.se/

ISO1 — Keynote lecture: What is pain?
Audun Stubhaug (Oslo, Norway)

What is pain?
International Association for the Study of Pain (IASP) definition:

Pain serves an adaptive role, a “warning signal”, but when that warning signal does not turn off, the

/

“An unpleasant sensory and emotional experience associated with, or resembling
that associated with, actual or potential tissue damage.” (IASP)

The definition continues:

Pain is always a personal experience that is influenced to varying degrees by
biological, psychological, and social factors.

L

\
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individual suffers. Two important factors in pain physiology are:

(Neural) plasticity: The capacity of neurons to change their function, chemical profile, or
structure.

Individual variation: Each subject perceives pain differently, there is a lot of variation in the
perception of pain.

Classification of pain

Acute-Chronic
Mild-Moderate-Strong
Nociceptive-Neuropathic-Nociplastic


https://youtu.be/RSN1bLWUd8c?si=_eR8N-9ilwzzL2KA

Acute vs. chronic pain

Acute Pain Chronic Pain
Definition sudden, sharp; Persistent pain,
short duration Long duration
Aim Reduce pain intensity Improve function
Promote mobilization Improve quality of life
Control side effects
Time perspective Hours, days Years, decades
Important side-effects | Respiratory depression Cognitive
Bleeding Hormones
Sedation Cerebro-vascular Dependency

) ) o What Is Evidence-Based Medicine?
The three pillars of evidence-based medicine

1. Evidence
2. Clinical expertise Clinical
3. The patient’s preferences and values Judgment

Patients’
Valuesand |
\_ Preferences /

Sackett DL, et al. BMJ. 1996;312(7023):74-72.

*For diseases like Ol “evidence-based-medicine” is hard to rely on, since very little or no evidence is
present.

1. Evidence: Performing evidence-based medicine

2. Clinical expertise:
e Just because two people have different types of pain in the same area, that does not mean
the treatment should be the same. These two people need different solutions.

3.Patient’s preferences and values:

What doctor’s need to know about patients before treating pain:
e Pain history and severity
e Quality of life
e Physical function

It is the role of the clinician to understand what aspects of the patients’ life are most important to

them (i.e. psychosocial factors: job, family; psychological treatment etc.). If for example the desire is

to have a job, to reduce and adapt it so quality of life is maintained. Work together to find a solution.
= Goal: To get back the control over their life and their future

Diagnosing pain with ICD-11

What is ICD-117?

ICD-11, which stands for the International Classification of Diseases, 11th Revision, is the latest
version of a global standard for reporting diseases and health conditions. It allows for a more
detailed classification of clinical conditions associated with chronic pain. With ICD-11 the pain itself
gets a diagnosis (essentially a chronic pain diagnosis system).



Why use ICD-11 chronic pain classification?
e Classification system that classifies the patients main pain problem in a reliable way
e ICD-10is not an alternative, pain mechanism alone is insufficient.
e ICD-11 diagnoses can be integrated in the patient registry (Patients answer web-based
questionnaires at home before/during treatment and at long-term follow-ups (at home)

IS02 - What are the causes and different types of pain in OI?

Jacqui Clinch (Bristol, UK)

Introduction: Listening to the patient’s voice
Although medical professionals are focused on diagnosing diseases and finding treatments, the
patients voice is extremely important!

What doctors can improve on:
= listening to people's experiences, particularly with pain and the impact of pain.
= Pain is not directly visible like a scar but can debilitate.
= The severity of an illness or disease does not correlate to the severity of the pain. Although
this is apparent, it is not well understood.

What processes and what aspects around the bone itself can cause pain or disability
e Developing musculoskeletal frame
e Asymmetry (Developing an asymmetrical bone frame causes the weight to be unevenly
distributed)
e Hypermobility (joint laxity)
e Effect of puberty
e Physical Aids


https://youtu.be/7jxxGOLdPSw?si=Q1RZTsHDmC2fKkaC

Accentuating factors (events that can heighten pain in Ol and make it more challenging)
e Significant early life painful events
e Anxiety (pain and social)
e Low mood
e Family illness perception
e Sensory challenges

Disease/Pain associated disability
e Reduced physical activity

e Pain related anxiety

e Maedications

e Parental/carer anxiety

Physiological and mechanical side effects of persistent pain
Autonomic change

e Tachycardia

e Hyperventilation

e Sweating

e Blurred vision

e Pallor, nausea, dizziness

e Abdominal cramps, pins and needles

e Reduced peripheral perfusion

e Altered proprioception (altered spacial awareness)

Mechanical Impact
e Muscle/tendon tightening
e Altered movement

Rehabilitation Pathway
e Assess underlying bone health together with patient, intervene as necessary
e Anticipate potential pain events (rather than reacting later)
e Direct bone pain targeting - consider analgesics as appropriate (with pain team)
e Musculoskeletal rehabilitation - as personalised as possible
e Reducing pain associated disability - support of pain management team early

Avoiding musculoskeletal sequelae (i.e. myalgias (muscle aches and pain), arthralgias (joint pain),
fatigue)

e Targeting asymmetry and disequilibrium

e Managing joint laxity

e Increasing aerobic fitness

e Pre-and post-op strengthening package

= Predict rather than react

Pain management
e Interdisciplinary team
o Psychologist
o Physiotherapy
o Occupational Therapy
o Social work



e Plan areas of life affected by pain
o Education/work
Sleep
Fitness
Independence
Appetite/eating -developing a nutrition plan
Social life
Family

0 O O O O O

What determines your pain experience?
e Biological factors: pain processing, genetics, medications, activity, sleep
e Cognitive behavioral factors: Anxiety, mood, adjustment, coping
e Environmental: Parental pain and stress response, family relationships, social/school

How can these be addressed?

Biological factors: Medications, physiotherapy

Cognitive behavioral factors: Targeted psychology, behavioral intervention
Environmental: Parental intervention, family therapy, peer support groups

Where next/goals for the future?
e Measure impact of musculoskeletal pain in our OIFE population across the lifespan (incl.
health economics)
e With this data
o Pilot early interdisciplinary pain management interventions
o Education - health professionals and community
o Campaign for dedicated interventions

Ensure pain measures, impact and wellbeing is included in all prospective research.

ISO3 - A multicenter study to evaluate pain characteristics in osteogenesis imperfecta: findings from
the BBDC

Mercedes Rodriguez Celin (Chicago, USA)

References: [1], [2], [3]

Why do patients with Ol have pain?
Many causes:
e Orthopedic: Fractures, Deformities, surgical
hardware problems
e Functional: Abnormal gait, muscle weakness,
muscle spasm, Myalgias, joint instability,
Misalignments (leg discrepancy), Poor positioning
(wheelchair)
e Neurologic: Nerve compression, Post-surgical pain
e Inflammatory: Osteoarthritis, Infection, Necrosis
e Metabolic: Low Vit. D, Hypophosphatemia, High
bone turnover



https://youtu.be/vo24KNobIR4?si=arQBguL-FLOA0386
https://youtu.be/vo24KNobIR4?si=arQBguL-FLOA0386

= Pain is complex and multifactorial
Why do patients with Ol have chronic pain?

m

] " Progressive
Deconditioning m deconditioning
= Decrease
I
Immob! I'ty participation

Mueller et al. Orphanet Journal of Rare Diseases (2018) 13:158

Background: Pain in Ol: Literature and why study was conducted
e  Only very few small studies are focused on pain in Ol
e Pain seems to limit activities
e Pain affects individuals chronically
e From patients’ perspective pain is not always addressed and fully understood

Multicenter Study of Pain Characteristics in Ol

Objective/Purpose:
e Describe the frequency of chronic pain, location, and treatments used for pain relief in the
different types of Ol

e Analyze pain intensity and to what degree pain interferes with the activities (PODCI/SF-12v2)
e Look for associations and predictor factors

Data collection
What data was collected from the individuals in the study?

e Oltype (I, Illand IV)
e Socio-demographic variables
e Covariates relevant to pain:
= Presence of chronic pain (presence of pain for at least 3 months)
= Duration of pain
= Location of pain
=  Treatments used for pain relief
o Classical therapies: anti-inflammatory drugs (NSAIDs), Bisphosphonates
(BPs), Narcotics, Physical Therapy (PT), massage therapy, and
transcutaneous electrical nerve stimulation (TENS)
o Non-classical therapies: Others (other therapies reported by participants)

= Reported effectiveness
=  Pain intensity and pain interference: PODCI in children and the SF 12v2 in adults



=  C(Clinical variables: Bowing of long bones, joint hypermobility, scoliosis, other medical
problems, lumbar spine areal BMD (aBMD) z score, weight, height, body mass index (BMI),
number of fractures/year

= Surgical variables: History of rodding surgery of long bones
=  Functional outcomes:
* Number of days/vear missed from school/work
= Gillette Functional Assessment Questionnaire (GFAQ)
= Functional Mobility Scale (FMS)
= 6-min walk test
= Pain as a limitation for walking

Participants
e Median Age: 13.8 — Age range from babies (0.05) to adults (81 years old)
e 39% adults
e Pain data from up to 4 visits at the following time intervals:
o 0 months (861 participants)
o 12 months (618 participants)
o 24 months (223 participants)
o 36 months (222 participants)
e Ol Types: |, Ill, IV, and other Ol types

Results
Chronic pain: frequency and Ol type
e 41.8% (360/861) of participants reported having chronic pain
e Frequency of chronic pain was similar across the different Ol types (1, llI, IV)

Chronic pain: location and duration
e Back pain is the most frequent location of pain, followed by multiple bones and joints pain
in all Ol types.
e Foot pain is more frequent in Ol type | compared with Ol type Il and IV.
e The median duration of chronic pain varies across the different locations and Ol types (3 -8.5
years)

Chronic pain: Functional Outcomes
e Participants with chronic pain performed significantly worse in all mobility metrics
evaluated and missed significantly more days from school or work than participants
without chronic pain

Pain intensity: How much pain have you had during last week?
e More than half of the participants had pain during the last week
e The pain intensity increased with age

Treatments related with the intensity of pain interference
Definition: Pain interference
o how much pain interferes with carrying out daily activities

Pain interference: How much did pain interfere with your normal activity in the last week/month?
o The intensity of pain interference significantly increases with age
o Around 70% of adults reported some pain interference in their normal activities



No correlation was found between pain interference and certain treatments such as history of
rodding surgery, use of NSAIDs and physical therapy.

Lower scores on pain interference scale: were associated with the use of Bisphosphonate
Higher scores on pain interference scale: were associated with the chronic use of Narcotic

Chronic pain treatment: Classical Therapies
e Most common treatment used: NSAIDs, followed by BPs
e The reported effectiveness was variable: between 52-100%

Chronic pain treatment: Non-Classical Therapies
Non-Classical Therapies: Tylenol, Heat Pad, Hydrotherapy, Cold Pad, Cannabis Products, Stretching,
Others (Muscle relaxants etc.)
e “Non-Classical Therapies” are used by 39% of individuals usually in combination with other
“classical therapies”

Key takeaway: Each participant chose to use something different. Participants combined
pharmacological and non-pharmacological options.
=>» The combination most frequently used was NSAIDs plus physical therapy, alone or with
other treatments

Predictive/Protective factors associated with pain
e Predictive factors:
In Ol Types |, lll and IV
o Use of Wheelchair

o Age
o Fracture/year
In Ol Type |

o Sex (Female)
o Higher weight/ Higher BMI

e Protective factors:
In Ol Type lll
o Active Bisphosphonates (BPs) treatment

Conclusions of the results

o Chronic Pain is present in more than 40% of the participants

o Pain affects similarly all types of Ol

o Frequency of chronic pain, intensity, and pain interference increases with age

o Participants with chronic pain miss more days from school/work and perform worst in all the
mobility outcomes evaluated

o Painis more frequent in females, in participants with Medicaid insurance, in participants
that use wheelchair or assistive devices
Pain is associated with: Scoliosis, BMI, Fractures/year, Rodding surgery
Age, Wheelchair, and higher fracture rate are predictor factors for chronic pain

o Active use of IV BPs is associated with lower scores of the pain interference scale and is
found to be a protective factor for chronic pain in Ol type Il

o Participants usually combined pharmacological and non-pharmacological treatment for pain
relief

o Adults with Ol require special attention given that frequency of pain and intensity of pain
increases with age



ISO4 - Chronic pain in adults with Ol and its relationship to appraisal, coping, and quality of life: A
cross-sectional study

Rubén Mufioz Cortés (Valencia, Spain)

What is known about chronic pain in OI?

It is common in the pediatric and adult population with Ol.

It persists despite pharmacological and non-pharmacological interventions.

It interferes with daily activities (i.e. climbing, stairs, walking), affecting quality of life.
It correlates with fatigue.

It is independent of the severity of the condition.

It constitutes a disability factor.

It can be located in multiple areas of the body, although primarily in the back.

Objective:
To understand the frequency and the characteristics of pain in the population with why and how it
related to some simple psychological variables such as personality.

Evaluated variables:

Sociodemographic and clinic variables: Race.
Pain parameters

Pain appraisal

Pain coping strategies

Personality traits

Interference of pain with daily activities
Quality of life

The study took place in form of a 20-30 min survey.


https://youtu.be/gYTLsFup6vM?si=toPjAoNMEzVXrKbb
https://youtu.be/gYTLsFup6vM?si=toPjAoNMEzVXrKbb

Participants:

Results:

418 participants

18 to 85 years old (mean age 41 years old)

Participants from over 30 nationalities (highest representation: Spain (28%), USA (24%), UK
(11%)

Ol severity: mild (46%), moderate (40%), severe (14%)

Women (76%), men (24%)

70% of the participants did not receive physiotherapy care
70% of the participants did not receive medication in the last two years
Over 40% of the participants did not engage in sport activities.
Frequency of experiencing pain

o 55% experience daily pain,

o 16% experience pain several times a week,

o 12% several times a month,

o 16% rarely or not at all
Major areas of pain

1. Back
2. Pelvis
3. Neck

correlation: Analyzing the relationship between variables

The frequency and intensity of pain show a significant correlation with age and the number
of lifetime fractures.

An increase in pain frequency and intensity was related to increase in pain interfering with
daily activities and a decline of mental health

There is no correlation between pain and severity of Ol, the use of bisphosphonates,
physiotherapy and sports activities.

The increase of pain interference in daily activities was associated with a decrease in QoL
As the perception of pain as a threat increases so does the frequency, intensity and
interference of pain with activities

Results (personality): Based on NEO-FFI personality dimensions

On average, scores on the different personality dimensions of individuals with Ol fall within
the usual ranges observed in the general population.
Relationship between different personality traits and pain:
o higher levels of neuroticism are associated with greater pain frequency or intensity,
as well as a tendency to perceive it as more threatening.
o higher levels of extraversion are significant related to lower pain frequency and
intensity and less threatening perception.

Conclusions

Chronic pain is frequent in the adult population with Ol and is problematic, interfering with
daily activities and affecting quality of life.

People's assessment of their own pain is also related to its impact on day-to-day activities
and physical and mental health.

Personality traits may be a vulnerability or protective factor in relation to chronic pain.

A psychological intervention aimed at adequate management of pain cognitions and
behavior could potentially improve adaptation to chronic pain.

Reference: [4] [5]



ISO5 - How to assess pain: pros and cons of different tools

Mercedes Rodriguez Celin (Chicago, USA)

What is pain?
“An unpleasant sensory and emotional experience associated with, or resembling that associated
with, actual or potential tissue damage”

Definition is expanded for further valuable context.

Pain is always a personal experience that is influenced by biological, psychological, and

social factors.

Pain and nociception are different phenomena. Pain cannot be inferred solely from activity

in Sensory neurons.

Through their life experiences, individuals learn the concept of pain.

A person’s report of an experience as pain should be respected.

Pain may have adverse effects on function and social and psychological well-being.

Pain assessment

Pain is a complex, multidimensional experience and is a

subjective phenomenon /

Patients with chronic pain behavior is Treatment/
different from patients with acute pain Response

The pain dimensions that are commonly /

measured are:
o Sensory (i.e., intensity,
quality, location, duration),
o Affective (i.e., emotional
unpleasantness), and

o Evaluative (i.e., interference
with social or daily living functioning).

Pain is also distinguished by its duration in
time: acute versus chronic (but acute and
chronic pain may overlap)

Pain experiences can fluctuate from day to
day and vary depending on events.

Coping

strategies

Pain
interfere
nce

Type of

pain

Quality

—

Cause

of pain

Intensity



https://youtu.be/YaaC55MjKYk?si=-qzc1hqVeiUerzXN

Which tool should be used for assessing multidimensional pain in children?
Tools recommended for the pediatric population

Reference: [6]

Pain diaries:
e Pain diaries: Methods to try to understand pain and its fluctuations, to capture real-time
data, and track acute pain along with chronic pain.
Recall bias? Compliance? Electronic diaries?

Most pain diaries use faces scales or a VAS.

Prospective diary methodologies may increase the validity of children’s pain reports in
comparison to retrospective which depend on retrospective summarizing and averaging of
symptomes.

e The use of a pain diary in patients with chronic pain was associated with reduced pain
intensity and improved mood as well as function.
Further controlled trials examining the long-term effects of pain diaries are warranted.

Reference: [7]

e Measuring Physical Functioning

Functional Disability Inventory (FDI)
*  For measuring physical functioning in school age children and adolescents.
* This measure asks about being able to do a range of everyday physical activities.

Reference: [8]

PedsQlL
* The PedsQL is a multidimensional scale with both parent and child report versions that
measures
(1) Physical Functioning, (2) Emotional Functioning, (3) Social Functioning, and (4) School
Functioning.
* Itis suitable for children and adolescents from 2 to 18 years.

Reference: [9]

Emotional Function
*  Children’s Depression Inventory

Reference: [10]

* PedsQL
*  APPT (Adolescent Pediatric Pain Tool)



APPT (Adolescent Pediatric Pain Tool): Pros and Cons

Pros:

Multidimensional self-reported tool
Measures:
* Pain Intensity
* Location
* 67 Quality descriptors to assess 4 dimensions of pain:
* Sensory: eg, ‘aching’, ‘burning’
* Affective: eg, ‘awful’, ‘sickening’
* Evaluative: eg, ‘annoying’, ‘terrible’
* Temporal: eg, ‘constant’, ‘sometimes’
Describe pain and their experience with pain
APPT has excellent evidence for validity, reliability, and sensitivity
Has the potential to distinguish between nociceptive and neuropathic pain: useful for
selecting adequate pain treatment
Measures similar elements as the multidimensional measure used in adults: McGill Pain
Questionnaire (MPQ)
Validated in Ol

8-18 years old
Time-consuming: Mean time to complete the APPT varied in different studies between 3.2-
6.4 min to 10-30 min

References: [11], [12]

Screening Tool for Everyday Mobility and Symptoms (STEMS)

Pros

Easy and fast to use

Designed for individuals with skeletal dysplasia
Info about the use of assistive devices

Info about pain and fatigue affecting mobility
Evaluate symptoms in different environments
English and Spanish versions

Only evaluated the presence/absence of symptoms
Does not measure intensity, location, quality of pain

Reference: [13]

Which tool should be use for assessing multidimensional pain in Adult?

PROMIS® (Patient-Reported Outcome Measurement Information System®) is a publicly
available system of highly reliable, precise patient-reported health status measures for
physical, mental, and social well-being.

PROMIS measures:
o Anxiety
o Depression




Fatigue

Pain Behavior

Pain Interference

Physical Function

Physical Function with Mobility Aid

Sleep Disturbance

Satisfaction with Participation in Social Roles

O O 0O 0O O O O

Reference: [14]
PROMIS

PROS:
* Across life-span
* Intensity of pain interference in many aspects of life.
*  Helps to understand how pain affects behavior
* Also gives information about other dimensions (physical, psychological well-being)
* CAT version (faster, less burden)
* Validated in Ol
* Available in many languages
* Recommended by the IMPACT

CONS:
* Information about location?
*  Type of pain?

Pain Quality Assessment Scale
Pain Quality Assessment Scale

PROS
*  Recommended by IMMPACT 2016
* Measures intensity and pain descriptors, type of pain, affective and temporal

CONS
Does not give information about location

Any suggestions for pain evaluation in clinical trials?

Recommendations for clinical trials: IMMPACT/ PedIMMPACT

References: [15], [6]

What to think about when evaluating clinical trials?
Some things to look on a clinical trial:
e Types of measurement? Meaningful measurement?
e Do they measure outcomes that are meaningful to patients in clinical trials and are critical
for determining whether a treatment is effective?



Different clinical assessment outcomes:

* Patient-reported outcome

*  Performance outcome

* Clinician-reported outcome

*  Observer-reported outcome
e Is Pain measured as a Primary or Secondary Outcome?
e Intervals measuring pain is adequate?

How to assess pain? Pros/Cons of different tools
Which tools are more suitable/significant for individuals with OI?
* No perfect questionnaire
* Does not exist: “1 fits all” different types of pain, different ages, different objectives
* Acute pain? Chronic pain?
*  Children? Adult? Across life span?
* Yearly evaluation? Frequent evaluation? Response to treatment/after
surgery?
* Clinical setting? Research setting?
*  Wants to evaluate pain and other aspects?

There is not just one recommended method, but it is recommended to:
* Use a scale that is developmentally-appropriate
* Try to use validated tools, multidimensional tools
* Be consistent in pain evaluation

ISO6 — Neonatal pain (No video available)
Michael Bober (Wilmington, USA)

There are no validated tools, it is a lot about experience and
looking at our patients.

Dividing the phases of care in 4 stages:

Phases of Care
B Stage O — Prenatal
Stage 1 — Delivery to ~2 weeks
Stage 2 — Transitioning to outpatient
Stage 3 - Outpatient

Stage | (1-2 weeks)
B Rationale:
B Birth is a highly traumatic event for a baby with severe Ol.
=  Fractures occur at delivery and prior to delivery.
= |t takes about 10-14 days to get fracture callus and start the healing
process.
What to take into account:
B Airway, Breathing, Circulation
B Pain management (Infants are in pain due to fractures they sustain)
B The combination of transition, fracture pain, chest wall compliance creates an
uncertain and unknown need for respiratory support
B Provide the support needed



B Maybe confounded by prematurity
B C-section and vaginal delivery are fracture neutral (the same)

Reference: [16]
Preparation for Delivery

The care team need the handling of the baby from person to person to be choreographed.
Questions that should be resolved beforehand:
e Who is taking the baby from the mom?
e How should one ideally move the baby to avoid fractures? In a crate, instead of with bare
hands.

B Equipment checklist
B Egg crate mattress, draped with blankets and blue chucks
B Additional blankets to aid with positioning for anticipated intubation
B Fibro optic laryngoscope for intubation
B OB and Neonatal huddle
B Review team roles
B Review clear retrieval and positioning plan

Resuscitation Plan

Resuscitation Plan

Dry and stimulate baby GENTLY.

YES

Insert UVC.
Avoid PIV.
‘ Consider EPI
NICU: prior to
Transfer baby to NICU bed using egg crate. compressions *




Stage | — Meeting your Patient

B Observe

B Chest wall movement: Excess chest wall movement is either going to be contributed

to by the compliant chest wall or rib fractures. The chest should be as still as
possible.
B Vitals signs
B BP - avoid if possible
B Extremity movement
B [Immediate needs
B Weight —tare with eggcrate
B UAC and UVC —labs and meds
B CXR
M Respiratory support
Stage | — Initial NICU Care

M Respiratory support — PEEP
With “Peep”: One pushes air in the child’s lungs, does not have to be oxygen
B Canrequire PEEPs of 10-12 cm H20 for adequate expansion, gas exchange, and
comfortable breathing
B Pain management
B Continuous morphine infusion titrated to effect and as needed dosing
=>» Goal: Calm the babies
B Important to decrease degree of splinting/guarding and improving synchrony and
facilitating comfortable breathing
e Avoid out of phase abdominal breathing
B Care clustering
B limit hands-on to q6-g8hrs (every 6 to 8 hours) when possible
B [f the infant is stable, monitor them but minimize handling

Stage | — Subsequent NICU Care
B Nutritional support
B Generally an average daily weight gain of 5-10 gm/day is recommended
B The diet should provide adequate micronutrients (Calcium, Magnesium,
Phosphorus)
B VitaminD
B Minimize diuretics

B Abdominal competition: If we try to push them to gain their typical 20 to 32 grams a

day, it’'s going to lead to abdominal competition
B Work towards diagnosis, if needed
B Ol is a clinical diagnosis...molecular confirmation is not needed to initiate treatment
with bisphosphonates.
B R/O Hypophosphatasia: (Then no treatment with bisphosphonates)

Pamidronate (Bisphosphonate treatment)
B Want to give first cycle as early as possible, balanced with clinical status
B Infant must be stable from a respiratory and feeding perspective
B Day of Life 8,9, 10 prior to removal of UVC
B Evidence to support its pain management properties
B Begin with reduced dose:



(Information based on Dr. Glorieux, new England neonatal dosing)

B 0.125 mg/kg Day 1
B 0.25 mg/kg Day?2
B 0.25mg/kg Day 3
First full cycle is 4-8 weeks later
Then follow NEJM 9 mg/kg/yr g 8 week dosing

Positioning and Handling Considerations
Babies with Ol NEED TO BE HELD to encourage parental bonding

ISO7 - The Assessment of Pain in Children with osteogenesis imperfecta

Kangaroo care or “skin to skin” care can calm down babies and make them feel better

In that first week of life, it is recommended that infants remain on an egg crate or pillow in

the parents’ arms, so as to limit movement, decrease pain, and promote healing
OT/PT consults for positioning devices and splints if indicated

References: [17] [18]

Kelly Thorstad (Montreal, Canada)

Validation APPT in Ol

Adolescent Pediatric Pain Tool (APPT) is a self-
reported, multidimensional assessment of pain
location, intensity, and quality in children and
adolescents.

The APPT in 33 children and adolescents with
Ol pre- and 1 week post-bisphosphonate IV was
evaluated.

Main outcomes: internal consistency,
convergent and discriminative validity, and
feasibility.

Study suggested APPT is a valid tool for pain
assessment in Ol, but may require considerable
time to complete and the help of a
parent/clinician

Reference: [12]

ADOLESCENT PEDIATRIC PAIN TOOL (APPT)

INSTRUCTIONS:
1. Color In the

Make the marks as big o small as
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https://youtu.be/J_ht0LsIudk?si=OaEBYspREl7Upmye

Ol Colour, Ol Learn: Guided by Pain Research

* Using pain research to guide the creation of a OI l - 1 Q‘, CO‘OU{'\.%}

colouring book to help children with Ol learn QI learn. ' QI ‘P@r\ﬂ

about their condition while having fun e
* Translated in French and Spanish @
-8B\
%

* Accompanied by a series of educational
animated videos, greeting cards, and colouring
sheets

* Available for purchase: Amazon, Barnes &
Nobles, Indigo

References: [19], [20], [21], [22]

e Pain descriptors derived from study to help children describe their pain
during assessments

Interactive Assessment & Communication Tool: Sisom Ol

*  We need to empower children with Ol by involving them in their care, including the
management of pain symptoms.

* Sisom: an interactive assessment and communication tool designed to help children aged 6-
12 years with chronic illnesses express their symptoms.

*  Study was conducted at Shriners Canada to adapt Sisom for children with Ol: Sisom Ol
(Siedlikowski et al., 2020)

* New symptoms for Sisom Ol were generated to reflect children’s thoughts and feelings
about hospitalization and desire for participation in care

*  New symptoms for Ol: fractures, body image, and social isolation.

* Children create an avatar and embark on a journey in a virtual world.

References: [23], [24]

Good2Go Passport

* Goal: to prepare adolescents with chronic health conditions to transition to adult-oriented
health systems

* Good2Go Passport: a free, easy-to-use, online tool allowing individuals with chronic health
conditions to be proactive with their health care.

* Across all ages, on a global scale.

* Can be created via the MyHealth Passport portal:

Ne portable tools available :

https://www.sickkids.ca/myhealthpassport o help with transitions,
. B ) . transfers, and emergencies

* Complimentary ‘cheat sheet’ can be completed with for individuals :
o e . . . Benefits of '

clinician before entering the same data into the the Ol

. The OI MyHealth
online portal MyHealth Passport:
. . Passport Studies (n=15) a) feeling more
U Section on pain management should include Reviews (n=27) empowered &
a concise, < Commentaries J» confident;
and yet (n=4) b) reassured
comprehensive descriptively that people will
. medical health analyzed know how to

Refe rences: [25] summary of facilitate, and

the individual c) continue
their care

No portable
“Passport”-like tools
available for use inthe
health-care setting




Ol Transfer Summary Tool

A portable, clinically meaningful,

Medical Diagnoses

person-focused tool to help improve

Presence of Dentinogenesis Imperfecta: OYes CINo

the transition experience for
adolescents and young adults living

Type of OI Date of Last Fracture

with Ol

Maior Surgeries

Derived from undergraduate research

Maijor Hospitalizations

project of Jaimie Carrier, who

experienced a difficult transition for
her chronic pain condition
Covers a wide variety of topics:

Treatments
Acute (location, strategies, resource
Pain & Pain
Management | Chronic (location, strategies, resou

insurance information

Other or Onagoing Medical Concerns

psychosocial needs
activities of daily living
transportation

family history
Immunization

pain management
radiographies
medical equipment
follow-up needs

Reference: [26]

School Transition Tool

major surgeries and hospitalizations

Intended to be given to primary care physician/NP in adult health care system

Efforts to optimally support the integration and inclusion of children with Ol in school setting

* 14-member international interprofessional workgroup was convened:
— (1) synthesize literature related to school integration for children with Ol
— (2) devise guidelines, strategies, and recommendations for optimal inclusion

20-page document, 16 sections tackling various issues to educate children, caregivers, and

teachers on how to handle children with Ol in the school setting to avoid pain and fractures

TOILETING

Transfer to tollet
D independent - able to transfer to toilet seat independently/safely
[ Able to transfer to toilet seat with assistance. Specify:

Tolleting Facllities

Oo Therapist (OT)
include suggestions for:

o toileting facilities at school is recommended. This assessment may

® Installing a change table to help with toileting whan the student is unable to transfer on their own
® Using a reducer ring to help the student properly sit on the toilet.

[CRefer to OT assessment as needed.

Personal Hyglene

[ completes hygiene independently.

[ Completes hygiene with assistance. Specify:

Clothing Assistance for Tolleting
Dindependent - able to manage clothing for toileting.
[0 Able to manage clothing for toileting with assistance. Specify (e.g. help with fasteners):

N




ISO8 - Assessing pain in adults with osteogenesis imperfecta

Richard Keen (London, UK)

Types of Pain
* Acute/Sudden
* Fracture, back pain
*  Chronic (> 12 weeks)
*  Back pain, arthritis
* Recurrent/Intermittent
* Back pain, tooth ache

Classification of Pain

il

Acute Pain Malignant Pain
Eg : surgery [cancer pain )
trauma

Non- Nociceptic
(Neuropathic)
Nociceptic pain = Diabetic Neuropaty
* Neuralgic [Postherpetic
Neuralgia/trigeminal

Neuralgic)

Somatic pain : Visceral Pain :
Eg: bone Fracture Eg : gastritis,

Joint disease dyspepsia
IBS

[27]


https://youtu.be/ve-bU_LKQq8?si=M7ppVXv4Udp5CxmP

Sources of Pain in Rare Musculoskeletal Conditions

Central sensitization/abnormalities (1) ()

Craniofacial Skeletal Lesions (1) () @

Nerve/Spinal Cord Compression () (D @

€ LON T, Lytic bone lesions (1)
®o T=1=N\
}\f_;’ 5 b Bone edema (1) ()
Autoimmune Dysfunction () © eps = ):\: ::’
=~ > Joint laxity @9 (0 ()
*Vertebral deformities @) @ @ O A 5 N
i - Visceral & reproductive disorders (1) ()
o \', ® ”"’,‘
oo -« )J Coxavara () ()
R
. CRPS \ ¥ Femoral acetabular protrusion '
Soft tissue inflammation/edema () @ “’:v\%
W
Genu varum . O .
+antritis @ OO O @
Bone fragility () () ()

Peripheral neuropathy @ ()

OI-Osteogeneis imperfetca, EDS-Ehlers Danlos Syndrome, AP-Achondroplasia, FOP-Fibrodyplasia
Ossificans Progressiva, FD-Fibrous Dysplasia, CRPS-Chronic Regional Pain Syndrome

Reference: [28]

Assessment Tools

EQ-5D
Visual : : SF-36
Analogue - BPI
Scales O — WOMAC

Harris Hip Score

IS09 - Neuromuscular health and function in children with osteogenesis Imperfecta
Alex Ireland (Manchester, UK)

Overview:
¢ Why is muscle function important? To everyday parts of life
*  Why might it be affected in OI?
*  What is known about muscle function in OI?
*  How do we improve muscle function in OI?

Importance of Skeletal Muscle — What are Muscle’s Functions?

*  Power — mobility, fall recovery (Example: We need to be
able to get out of a chair, go up stairs, or arrest a fall if we
trip) .

*  Force - skeletal development k o 4

*  Fine motor skills — writing/typing, self-care (eating, moving :
skilfully)

* Co-ordination/balance/gait — fall/fracture prevention (sit stand walk to prevent fractures)



https://youtu.be/6jf0b1G2rhk?si=sWo-8jQD2NY45TZL

* Fatigability — ability to carry out everyday tasks / exercise without getting tired
* Metabolic health — cardiovascular health and diabetes
*  Recovery from injuries — paracrine (sends out chemical signals to other tissues in the body

*The ones highlighted are the ones for which currently have evidence of deficits of function in Ol —
other areas remain to be explored.

Deficits in muscle strength and speed (age 6-21y)

X Kk
- X %k k
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o £+ 20
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~ 15 o >
= 3 15
1 =
8 S g 10
e 05 § o c
2 0 2 5
[§°]
g Ol Controls
o Ol Controls

[29]

e Study of children with Ol type I. In comparison to controls, when they jumped, they were
able to produce 25% less force and they produced that force much more slowly
-> means that individuals with Ol have weaker and slower muscles

Similar strength deficits are evident across the body (8-21y)
0

Strength Z-Score
N

Shoulder Abductor Grip (-36%) Hip Flexor (-32%)  Dorsiflexor (-30%)
(-26%)

(30]
e Inthis study they looked at function across different parts of the body.
0: The typical values of a child without Ol



=>» Across different body parts there are deficits in the function of different parts of the
body

Not all people with Ol have muscle weakness

Percentage of Patients with Ol Type |
with Superior Tests Performance
than their Matched Controls

w
=

Force Tests Power Tests

NOWw B W
o O © o
B R R R

o o
-

M1LH M1LH M2LH S2LJ HRT CRT
Left Right

Some children with Ol type | are able to play sport like soccer, rugby etc. and participate in
athletics

Others are more affected in terms of mobility

Around 40% of the children were able to get a typical value in the “power” test, 60% did not
Not all types are function affected in the same way (fewer children were able to produce
satisfactory power test versus force test)

Goal: Target children who have issues and understand the relationship between different
aspects of function (is balance poor? Is strength poor? etc.)

How could Ol affect muscle function directly?

Impaired proprioception (a feeling we use to guide balance and movement)

Muscle size

Central/peripheral nervous system (planning of movement)

Intramuscular force transmission — the way one’s force is transferred within the muscle
Intramuscular/tendon energy storage

Tendon stiffness

Reference: [30]

Balance in Ol type | age 6-21y — Proprioception?

Balance is impaired in children with Ol
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Fig 2  Relative performance decrement (in percentage) when con-
200 trasting the eyes-closed to the eyes-open condition (ie, by how much,
in percentage, did the balance performance decreased when vision
was removed?). The analysis of covariance revealed a group x visual
condition interaction for path length (P=.006) and velocity
100 (P=.001), indicating that removing visual information resulted in
performance decrement in both groups for both parameters but this
decrement was significantly more important for the OI group than for
O the TD group.
(0] Controls
(32]

Standing balance was measured: The path of their balance was measured, the more wobbly
the longer the path is recorded

Children with Ol type | have a longer path than children without Ol

When scientists asked children to close their eyes: Children with Ol were more affected than
ones without Ol -> suggests that individuals with Ol might rely on their visual system more
to help them with their movements more than children without Ol, with less reliance on
proprioception.

How could Ol affect muscle function indirectly?

Physical inactivity, particularly after fracture

Nutritional deficits

Impaired signalling by bone — bone and muscle signal with each other, if one is impaired the
other might be impaired as well

Respiratory/cardiovascular system — muscles are fuelled by oxygen and nutrients delivered
by respiratory/cardiovascular system.

Pain — restricts ability to carry out different tasks

Fear of injury

=> Indirect ways in which movement may be affected

Deficits in respiratory/cardiovascular function may contribute to fatiguability
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[30]

e Lung function was lower in children with Ol type |
e Their oxygen uptake was lower than children without Ol
=>» Affects endurance and how quickly one gets tired

What can one do to address these problems?
e Possible interventions: Exercise

Effects of Bisphosphonate Treatment on Muscle in Ol
Muscle function not size, possibly:

* Reduced pain

*  Chemical signalling between bone and muscle

Reference: [33]

Summary
* Large deficits in muscle function are evident in children with Ol
*  Muscle function in adults with Ol unknown
*  Multiple components affected, with different QoL impacts — do they correlate?
*  Most knowledge in type | — understanding (and focus) in other types unclear
* Likely multiple causes, few explored
* Some evidence that exercise or drug treatments may improve muscle
* Alot of work to do!

Reference: [30]



IS11 - Pain and basilar invagination
Eva Astrém (Stockholm, Sweden)

Basilar invagination

* Basilar invagination is a development anomaly with
migration of the upper part of the cervical spine (odontoid
peg) into the base of the skull (penetrating the foramen
magnum)

*  Skull base anomalies in Ol can be present at birth (unusual)
or develop later in life

*  Most individuals with Ol will never have any skull base
problems

Terminology
* Basilar Impression — upward infolding of foramen magnum ring into the skull

* Basilar Invagination — upper part of cervical spine (odontoid process) protrudes into the
intracranial space penetrating the foramen magnum

% A.Normal skull base anatomy
B. Basilar impression (tip of dens above line 1; grey area) and
) Basilar invagination (tip of dens > 10 mm above line 2).
7 %O
[34] 0

Bl etiology and prevalence
*  Failure of weight bearing parts of the skull (soft bone, microfractures)
* Aggravated by early childhood erect posture (children have big head for the body)
* Iscorrelated to the severity of Ol
- big head
- short stature
- Ol types lll, IV and V (Sillence 30% of Type llI/IV have BI, 1/3 are asymptomatic)
- dentinogenesis imperfecta
- only a few become symptomatic
* Inthe general population estimated prevalence 1%

Diagnosis
*  Often made with routine lateral skull X-ray
* In case of typical symptoms: MR is important
* Repeat imaging if symptoms occur

Bl Signs & Symptoms
* Blis often asymptomatic and does not always progress
* Neurologic signs may be present before symptoms (nystagmus, facial spasms, cranial nerve
paresis, proprioceptive deficits)
*  When symptoms occur:



https://youtu.be/5LCpLGCeAec?si=cseCiFiPDJBR_l2Z

* Headache 50-76%

* Cranial Nerve Palsy 65-68%
* New Dysphagia 45-60%

*  Hyperreflexia 56%

* Quadriparesis 10-48%

* Ataxia 32-50%

*  Nystagmus 28- 55%

Bl and Pain
*  Pain usually occurs due to ventral brainstem compression where the most common
symptom is occipital headache (back of the head)
* |Initially only headache at coughing or sneezing or headache with movement or neck pain.
Tingling sensation?
* Other symptoms are vertical nystagmus, dysphagia, change in facial sensation (numbness),
upper extremities weakness, downbeat gaze, central sleep apnea, torticollis, ataxia...)

Basilar impression / invagination
* Untreated severe Bl can lead to secondary hydrocephalus and brain stem compression with
respiratory problems and sudden death

Prevention
* Information (about symptoms)
*  Supine position (lying horizontally with face and torso facing up), of infants with Ol until
motor stability is achieved?
* Early physiotherapy?
* Early treatment with bisphosphonates (in severe Ol)?
*  Check-ups: neurological signs, lateral skull X-ray, CT /MR

Treatment
* Non-addictive analgesics
*  Physiotherapy
* OT: aids and adaptations
* Neck brace (symptomatic)
* Qperation: (to relieve the compression)
- Often after halo traction
- Ventral decompression and posterior fixation

IS12 - Osteogenesis imperfecta and gastrointestinal pain — what do we (not) know?

Lena Lande Wekre (Oslo, Norway)

Background

* Patient-reported concerns, and clinical experience, indicate that
gastrointestinal (Gl) problems are quite common in the Ol
population

* However, quantitative information regarding prevalence and
severity of the Gl manifestations is limited

*  Gl-pain may be simple or complex, either way it will have an
impact of daily life



https://youtu.be/GNkJhi_Jwuw?si=jQlTMuZwb9AmAX0U

Mapping pain in the Gl tract in people with Ol requires creativity — why and how?

Several aspects have to be taken into consideration:
*  Body proportions
* Connective tissue issues
*  Orthopaedic issues
* Diet and activity (inactivity)
(Obs. Referred pain from lungs and heart!)

Body proportions and deformities
*  Short upper body (torso) — individuals with type |, lll, IV have short upper bodies
* Different shape of the chest
* Scoliosis
* Less room for stomach and intestines

What may the consequences of these changes be?
*  Chest pain
* Stomach pain
*  Pressure against the Gl — organs
*  Acid reflux/dyspepsia

Connective tissue issues
Hiatus hernia - describes a condition where part of the stomach pushes up into the lower chest
through a weakness in the diaphragm. (The diaphragm is the large flat muscle that separates the
lungs from the tummy (abdomen) and helps us to breathe)
— Heartburn - burning feeling which rises from the upper tummy (abdomen) or lower
chest up towards the neck.
— Painin the upper abdomen and chest.

Peristaltis in the intestines/bowel is reduced (weaker contractions)
— Constipation
— Painin the lower part of the abdomen

Orthopaedic issues

Protrusio acetabuli a rare anatomic pattern of the hip in which the femoral head protrudes into the
true pelvis

* Recurrent abdominal pain

*  Chronic constipation

Fractures —in the spine, in the ribs...
* Pain—in entire Gl tract

Diet and (in)activity
* Complete digestion takes 24-72 hours! Longer (72h) digestion if peristalsis in the intestine is
slow.
*  Not moving your upper body that much via exercise can lead to constipation and pain.

How to deal with Gl-pain in OI?
* Holistic approach
* Think «outside the box»



* Tryto find — and treat — the cause

* Balance the diet

* Beactive

* Currently one can only treat symptoms like constipation and pain

IS13 - Pain and Ol — similarities and differences between other bone conditions
Alison Boyce (Bethesda, USA)

Causes of Bone Pain in Rare Disorders

Multiple issues can coexist at the same time. This makes it difficult to
find the “source” of the pain.

e Orthopedic
Fractures (current or impending)
Deformities
Bone cysts
Surgical hardware problems

e Metabolic
Vitamin D deficiency/ Low blood phosphorus
High bone activity

e Functional
Abnormal gait
Muscle weakness or spasm

¢ Neurologic
Nerve compression
Post-surgical pain

e Inflammatory
Arthritis
Infection
Necrosis

Different Types of Bone Pain

Nociceptive pain: tissue damage activates nerve cells
- Sharp, stinging, dull ache, throbbing
- Pain serves a “protective” function

Neuropathic pain: disease of the nervous system
- Burning, numbness, hypersensitivity
- Considered “maladaptive” as it neither protects nor supports the healing process

Fractures May Cause Nociceptive & Neuropathic Pain

Right after Fracture: Nerves in the injured bone release factors that:
* Increase pain signals from nerves to spinal cord
* Sensitize nerves: stimulation that would normally be mild now becomes painful
-> Nociceptive pain


https://youtu.be/P2tMJtaiMpg?si=6TzEGiW7JLr5vOUQ

Chronic Non-Healed Fracture:
* Increased growth of sensory nerve fibers in bone
- Neuropathic pain
This pain will be felt in the bone but is actually a disorder of the nervous system.

Pain in Osteogenesis Imperfecta
* Non-fracture pain common (86%), associated with poorer quality of life
* Interferes with activities of daily living in half of patients

Pain can arise due to:
e Instability in joints, that are hyperextensible
e Skeletal deformities in spine, which leads to scoliosis, spondylolisthesis, vertebral fractures
e Nervous system complications in the skull (basilar invagination)
e Intrinsic pain in the bone probably due to the fact that there is more bone breakdown in Ol,
osteoclasts “chewing” the bone up can be associated with pain

Pain in Fibrous Dysplasia
e Mosaic lesions arise from impaired skeletal stem cell differentiation (they are not able to
form a normal bone type)
e Pain in common, it affects 80% of adults, 50% of children and is associated with impaired
physical function
e Painin FD is quite complex and can arise due to a number of causes:
o Skeletal deformities, which can include scoliosis
o Leglength discrepancies (these place extra stress on the joints and the longer leg)
o Craniofacial expansion of the skull can lead to nerve compression and basilar
invagination
o Low blood phosphorus levels due to metabolic defects
o Abnormal bone formation, increased bone breakdown (osteoclasts)

Pain in Achondroplasia
e Abnormal bone growth leads to shortened limbs, spine & craniofacial differences
e Pain affects 70% of individuals, and increases with age

Pain can arise due to:
o skeletal deformities such as leg bowing, joint laxity, hypermobility
o spine deformities, such as kyphosis and spinal stenosis (compression of spinal cord)
o skull base and cervical spine abnormalities

One important difference in achondroplasia is that the overall bone activity is normal.

The growth plates themselves form abnormally i.e shortened limbs and other skeletal differences.
There is no high bone activity (increase in osteoclasts) like in Ol and fibrous dysplasia, so most likely
the cause of pain is not metabolic like in Ol and fibrous dysplasia.

Osteoarthritis: A Common Feature of Rare Bone Diseases

* Degenerative Joint Disease: it arises when tissues in the joint break down over time due to
repetitive use or weight bearing.

* More common as patients age

*  Arthritis is a really big problem in Ol (in a study up to 11% of patients with Ol reported
arthritis in at least one joint, which was more than twice the prevalence seen in patients
without Ol.)
Reference: [35]



* There is no specific study for fibrous dysplasia (to date), but there have been some reports
of osteoarthritis in the hip joint

* Interestingly, in achondroplasia despite the fact that there are the same type of skeletal
deformities, there is a decreased risk of osteoarthritis compared to the general population.

Multiple Pain Types in Rare Diseases

Osteogenesis Imperfecta
* Neuropathic & nociceptive pain both common
*  Only nociceptive pain associated with decreased physical function
* Inchildren, no relationship between Ol type & non-fracture pain

Fibrous dysplasia
o Neuropathic pain associated with higher pain levels, worse QOL
o No relationship between FD burden and pain

Approach to Evaluating Bone Pain
The approach to evaluating bone disease/bone pain varies depending on the disorder.

1. All patients who are reporting bone pain need a thorough patient history:
Onset, inciting events

Location, radiation

Quality

Aggravating/relieving factors

Associated symptoms

Medications

O O O O O O

2. All patients need a detailed musculoskeletal exam, which should include:
o Evaluation of strength
o Range of motion
o Gait

3. Imaging and labs are another really important part of evaluating bone pain.
o Individualized depending on patient and underlying disease

Treatment Approaches: Corrective Surgery
* Mechanical stabilization to correct and prevent deformities
*  Preserve function, decrease fractures
* May lead to further orthopedic problems & pain

Treatment Approaches: Physiatry
o Dietary or rehabilitation medicine is important to optimize muscle strength.
o Correcting posture is critical when patients have low decreased core strength.
o Improve alignment as much as possible.

Bisphosphonates Inhibit Bone Resorption
* Bisphosphonates are medications that incorporate into the skeletal matrix & inactivate
osteoclasts
* Half life >10 years
* FDA approved since 1999:



— Osteoporosis
— Bone metastases
* May be helpful for pain in disorders with high bone activity (Ol, FD)
* Norole in achondroplasia (since it has normal metabolic activity) or pain from other
structural skeletal abnormalities

How Do Bisphosphonates Treat Pain?

In the bone resorbing cells, the osteoclasts, treatment with bisphosphonates will reduce their acid
secretion. Acid is one of the ways osteoclasts break down bones. When acid secretion is reduced,
signaling to the peripheral sensory nerves is also reduced. When the peripheral sensory nerves are
not signaling as much, they will produce less inflammatory cells, and that will reduce inflammation in
the nervous system. The combination of all of these factors leads to reduced pain.

Pharmacologic Treatment of Bone Pain: A Stepwise Approach
1. Mild pain
Treat with over-the-counter medications
NSAIDs
Acetaminophen

2. Moderate to severe pain
Bisphosphonates
e Zoledronate
e Pamidronate
+ Adjuvants (Gabapentin, others for neuropathic pain)

IS14 - The IMPACT Survey: an international collaborative research initiative for the Ol community
Samantha Prince (Abingdon, UK)

Introduction:

The impact survey is all about living with Ol and
understanding the experience is based on community
insight and evidence.

The need for ‘another’ survey
ADDRESSING COMMON GOALS BETWEEN THE Ol
COMMUNITY, CLINICIANS AND INDUSTRY

Goal:
e To understand and describe the impact of living
with Ol
e To address some common goals between the Ol
and clinical community and industry.

Ol Community:
*  Ensure the voice of people with Ol is heard
* Raise awareness of the reality of living with Ol
* Raise awareness of the diversity of people with Ol
* Participate in the generation of evidence to support access to new treatments


https://youtu.be/3x_q-fhBOPY?si=VdBnWhuYbCNh4k3p

Clinical community:
* Increase awareness of Ol in the clinical community
* Understand the full patient perspective of Ol to ensure patients receive the best care and
support possible

Industry
* Bridge existing evidence gaps to communicate the need for new treatments in a way that
decision-makers understand

How do we know what we don’t know?
SURVEY DEVELOPMENT APPROACH

Steps:

e Set up Steering Committee: Engage experts: In this case experts are people with Ol, people
actively involved in the Ol community, people with an academic interest, clinicians who treat
people with Ol.

e Formulate research questions

e Review literature

e Identify knowledge gaps

e Address gaps with survey

Reference: [36]

What did we ask?
SURVEY DEVELOPMENT: DOMAINS

Clinical impact and patient journey
*  About your Ol
*  Which doctors you see
*  Which treatments you receive
* How you feel about your healthcare

Humanistic impact
* How Ol signs, symptoms and events impact your life
*  Which areas of your life are impacted by Ol
*  Which aspects of Ol cause you worry and concern

Economic impact
* Direct healthcare costs
* Indirect costs
* Coverage of financial needs
*  Financial barriers to obtaining the things you need
*  Financial worries and concerns



Who did we ask?
A COMPLEX, BRANCHED SURVEY WITH 12 RESPONDENT PATHS

Aged 12 and above Ineligible

o

Person with Ol and
parent/caregiver of a child
with Ol

Close relative of a person
with Ol

Parent/caregiver of a child

with Ol Parent of an adult with Ol

Person with Ol

Aged 18 ‘ Aged €17 ‘

years+ years

[37]

e 12 Question Sets aimed at different types of people
e Eligibility criteria: Age : 12 years and above
e Age-appropriate question sets that varied dependent on the respondent type
o Question sets:
e for adults with Ol over 18
e adolescents with Ol between 12 and 17 years
e for parents or caregivers of one or multiple children with Ol

Fielding and recruitment
TIMELINE AND SUPPORTING MATERIALS (Chronologically from oldest to newest)

e Extensive pilot testing and validation by clinical experts and Ol community members

e Professional translation of the survey into German, Russian, Spanish, Portuguese, Italian,
French and Dutch

e Additional validation and testing of translations by native speakers and community
volunteers from different countries

e Survey fielded online July—September 2021

e Recruitment efforts via OIF and OIFE channels continued throughout the fielding period

Survey responses: location of respondents

Australia/Oceanea |

Africa |
Asia 1
South America B
North America I
Europe NN

0% 25% 50% 75%

(37]



Survey responses: types of respondents
RESPONSES REPRESENT A DIVERSE RANGE OF PEOPLE ACROSS THE Ol COMMUNITY

2,428 questionnaires submitted
|
|
220 questionnaires excluded - -~ Data cleaning

¥
2,208 participants included: 780 proxy respondents:

1,430
CGs n=150 —

474

560
— | | —

Adults with 01 CGs without 01 Adolescents with 01 Close relatives Children with O1 Adolescents with O Adults with 01

Non-CGs n=1,290

(37]

e 2428 completed surveys were received
e The surveys have been going through a very rigorous data cleaning and coding phase, this is
important before analyzing data.
e 220 questionnaires were excluded for reasons like: eligibility criteria not being met, or
answers didn't make any sense from a statistical point of view.
e 2208 full survey responses
o 1440 adults with over 150 of those caregivers.
o 560 caregivers without Ol
o 92 Adolescents 12- to 17-year-olds
o 116 close relatives.
e Onthe other side in pink, there were 780 responses by proxy.
Information of 780 Children, adults and adolescents was provided by parents or caregivers.

o Altogether:
=>» Information on 3000 individuals with OI, or those who have close relations with people
with OL.

How we are making an IMPACT
e Largest known real-world dataset on Ol to date Overarching report on The IMPACT Survey
e Opportunity to voice the Ol community
perspective
e High scientific value and quality
e Shared ownership and collaboration

The economic impact of Ol

The clinical and humanistic impact of Ol

What happens next?
PLANNED AND FUTURE ANLAYSES

(37]



IS15 - Self-reported prevalence and impact of pain in persons with osteogenesis imperfecta (Ol):
some perspectives from the IMPACT study (No video available)

Lena Lande Wekre (Oslo, Norway)

Pain is highly prevalent in adults across age groups

100 91.2
80.7 8.5 82.2 83.1/Ng
80
60
40
20
0
18-30 31-40 41-50 51-60 61-70  71-80 (n=50)
(n=290) (n=390) (n=298) (n=261) (n=148)
(37]

Questions to be answered
*  Why is pain so prevalent?
* Does it correlate with the severity of OI?
* How often? Chronic/acute?
*  What kind of pain? Characteristics?
*  Comorbidity?
*  What about the younger population?

The most common self-reported characteristics in an adolescent cohort (92 adolescents — 55%
females, mean age 14.8 years) were;

* Pain 82%

* Fatigue 65%

* Scoliosis or other bone problems 60%



Self-reported severity

Clinical
* 33.6% of the adult cohort self-reported mild, 47.0% moderate, and 15.4% severe Ol
* The distribution of Ol severity was similar across all age groups (Figure 2)

Figure 2. Ol severity stratified by respondent age (n=1,442)

100% .

o I I H I I

60% 671 135 139 137

40%

20% 508 100 146 104 88 70
o Overall 18-30 31-40 41-50 51-60 261

(37]
Pain experiences across the severity of Ol

100

81.4 757 86.9 80
80
60
40
20
0

Adults with Ol Adults with mild Adults with Adults with
(n=1,440) Ol (n=507) moderate Ol severe Ol
(n=607) (n=205)

Pain impact is slightly higher in adults with more moderate-severe Ol and with increasing age.
Reference: [37], [38]

Pain: sometimes acute — but mostly chronic...
* Various pain experiences are common among adults with Ol
* Some types of moderate-severe pain are experienced often or daily
* Use of pain medication is common
— however, if more than 80 % experience pain that makes sense

Characteristics of the pain

* Dull, aching, throbbing in your joints, bones or muscles is the most common description,
regardless of the intensity of pain

* Pain all over your body from nowhere specific — is the main description when they have
moderate pain

*  Burning, stinging, numbness, tingling, pricking from a specific area —is common when the
pain is defined as mild
=>» May indicate what kind of pain we are dealing with

Where do people with Ol have pain?
e The skeletal pain, micro fractures, fractures, the neuropathic problems due to skeletal
problems.
o Generally, the pain in Ol can be everywhere and have several characteristics. It is very
heterogeneous.



Conclusions

No matter how much we learn about genes, signs and symptoms in Ol - the follow-up
routines and suggestions must always be based on each individual's starting point - physical,
psychological and social

Holistic approach and collaboration is a must!

This conference is necessary!

Possible research question in the future from Q&A:

How does the warm climate affect pain? Participants of the conference reported feeling less
pain in warm climates like Spain. However, other patients use the cold to reduce pain.

IS16 - Understanding the connection between Ol, pain, mental health, sleep, and fatigue

Andrew Wiese (Houston, USA)

Learning Objectives and Disclosures

1.

Discuss impact of chronic health conditions on mental health, sleep, and fatigue, and
existing gaps in research specific to Ol.

Review ongoing research from Baylor College of Medicine with collaborators from the OIF
and BBDC, and future implications.

Highlight upcoming intervention research in collaboration with University of Ottawa looking
to address concerns specific to pain in those with Ol.


https://youtu.be/QRLDSKlLUVo?si=xjs7f4E6OMSeClZc

Parkinson’s disease 40-50
Coronary heart disease 26

Type I/type |l diabetes 19-33

mellitus

Huntington’s disease 40

Cancer 6-42 (current
prevalence only)

Cerebrovascular 30-50 (includes major

accidents and minor depressions)

Multiple sclerosis 10-50

Alzheimer’s disease 15-55

Implications of Chronic Conditions on Mental Health, Sleep, and Fatigue
*  Chronic health conditions contribute to mental health concerns.
* Head and neck cancers and depression (Archer et al., 2008; Massie, 2004)
* Type 1 diabetes, and anxiety and quality of life (Rechenberg & Koerner, 2022;
Rechenberg et al., 2018)
* Coronary heart disease and depression (Frasure-Smith & Francois, 2006)
* Sleep and Fatigue
*  Arthritis and fatigue and sleep problems (Nikolaus et al., 2013; Koyanagi et
al., 2014).
* Parkinson's disease and fatigue (Friedman et al., 2007)
* Cardiovascular disease and sleep problems (Basnet et al., 2016)

Mental Health (MH) Specialties for other Health Populations

*  Psycho-oncology (specializes in interventions to help families dealing with an individual who
may have a cancer diagnosis or a patient who has recently been diagnosed)

*  Bariatric Psychology (Psychologist play an important role in facilitating behavioral change to
help influence weight loss)

*  Pain Psychology

* Rehabilitation Psychology

* Consultation-liaison psychology

* Behavioral medicine

» Little research on MH concerns among those with Ol, and little-to-no intervention research

Ongoing Efforts with BCM and Collaborators

We will discuss ongoing efforts at BCM in collaboration with the BBDC to help characterize topics of
interest among those with OI, and mental health considerations that should be addressed in health
care settings for those with Ol.



Anxiety, Depression, and Adaptive Functioning [39]
* Theme 1: Loss of mobility due to fracture poses a significant psychosocial burden
* Theme 2: Phenotypic characteristics of Ol are associated with feelings of isolation
* Theme 3: Unpredictability of fracture and self-image concerns results in fear and anxiety
* Theme 4: Positive orientations towards Ol buffer against adverse psychosocial outcomes

Pain and Pain Experiences Vary [40]
* Theme 1: Pain management varies based on type, risk, and accessibility
* Medication avoidance, opiate stigma

* Theme 2: Adults with Ol endorse cognitive, behavioral, and affective outcomes associated
with pain
*  ADLs; work; fear/anxiety; attention; avoidance

* Theme 3: Individual differences and contextual factors contribute to pain
*  Providers not understanding Ol/chronic pain
*  Misconceptions of pain tolerance

Ongoing Initiatives

Aim-lI: Longitudinal study
*  Yearly assessments with Adults, Children, and Parents

* Collecting medical data and self-report psychological measures covering quality of life, pain,
mental health outcomes, etc.

Aim-Ill: Survey

* Administering self-report questionnaires to better understand priorities that emerged
from Aim | interviews

* Looking at specific relationships based on the literature from other health populations

Intervention Research and Future Directions

Highlight upcoming intervention research and priorities for other health care providers to facilitate
interventions to treatments for those with Ol and comorbid psychological conditions.

Self-Compassion and Mindfulness among those with Ol and Pain

* Dr. Marie-Eve Robinson and Dr. Eric Storch
*  Mindfulness self-compassion intervention
* Needs assessment and feasibility testing
* 8-week RCT with 60 adults and 60 children to assess
*  Assess outcomes, including feasibility, compliance, and acceptability



Balancing ambitions with pain in Ol
Karen Braitmayer (USA) / Jacob Wittorff (Denmark)

Notes from an informal chat on ambitions and pain.

Background

Jacob Wittorff (Denmark)
Jacob works as a journalist in Denmark for an IT and business publication called Computerworld.

Jacob’s career:

e inthe beginning of his career, he worked as a freelancer and was his own boss.

e Positive aspects: He enjoyed having the opportunity to plan his own day, and to sleep and
work at night if he wanted to.

e Less pleasant aspects: As a freelancer, he had less job security.

e Today, his employer is really flexible and Jacob can attend appointments at the hospital or at
his physiotherapist during the day, if necessary. .

What does Jacob do on a bad pain day?

e Jacob says he rarely feels acute pain, he usually feels neck and back tension which
sometimes influences his sleep.

e After a night with bad sleep he might feel unwell at work, but he rarely communicate it to
his boss and coworkers. He says it is probably because he wants to project an image in the
workplace of being strong.

e He says he thinks he should be open about when he is not feeling strong.

Did you ever face discrimination based on the possibility that you would be in pain and therefore
prevent you from sharing that information?


https://youtu.be/I1fVaIzkUtU?si=GuIaBxZcAPYXpAZv

Jacob faced discrimination when sending in job applications and didn’t get any responses back. He
says that he assumes that this is due to discrimination. Some employers have commented that some
functions would be difficult for him to carry out.

Jacob’s advice
Balance working enough, but not too much that is causes you pain.

Karen Braitmayer (USA)
Karen works as an architect. She runs a small company that consults with other architects in the US
about making projects more accessible to people with disabilities.

Why Karen decided to go into the field of architecture

“I made my decision to go into my career architecture, because | love to make things and in the back
of my mind, | thought, well, you know, if | ever had a break, | could, | could do this job laying down,
like I could, you know, put my computer up on a screen, and | could do this, although I've never had
to do that.”

Working for her own company gave her flexibility in her work day to attend doctor’s appointments.

Question:
In the USA a huge driver of employment is health insurance, is it that way in Denmark as well?

Jacob states that in Denmark health care is free and not a work “benefit”. Some workplaces have
health insurances that are better than the public ones.

Question: When you are your own boss, what do you do when you have a bad pain day?

e On those days Karen works from home.

e She also mentions that how much you should be employed is a personal choice.

e She likes to get involved in projects and loves her job, but it depends on the energy level of
every individual.

Question: Did you ever face discrimination based on the possibility that you would be in pain and
therefore prevent you from sharing that information?

“You asked me this before, and | kind of thought about it. | feel like | have faced discrimination as a
person with disability, but not necessarily related to pain.”

Karen’s advice to young people
e Karen encourages young people (especially with disabilities) to join the design professions,
because there they have the greatest opportunity to impact our environment.
e Employment is such an important part of our personality; it gives us the opportunity to do
good in the world.



IS17 - Parenting a child in pain
Kis Holm Laursen (Denmark)

PARENT EXPERIENCE
e Have grief when watching your child in pain
e Frustration over not being able to find a solution
e Fear of the future, the impact on the childs’ future possibilites
e Thinking a lot to make sure to do the right thing at the right time
e Huge responsibility, fear of missing something
e Fear of the childs’ reactions, maybe hiding the pain to avoid the consequence
e Sadness as they watch the child being held back from activities in life
o Feeling powerless

But also
Joy and happines in small situations in daily living

HAPPINESS Quote
Happiness does not depend on what you get in life - it depends on how you live your life with what
you get.

CHILD EXPERIENCE
A child...
e Can bein pain and happy
e (Can bein pain and active
e (Can bein pain and not showing it
e Score depends on
e Whois asking
e How are you asking
e The moment you are asking

Suggestion: Keeping track of pain through a pain diary.


https://youtu.be/Ulr7R264OiM?si=tugl-BAr_nsEqmjz

CHILDREN IN PAIN
Pain is an experience in children that is affected by
1. Biological factors
The trauma
Treatment
2. Psychological factors
The child’s mood
The child’s expectations coming from experiences
The child’s thoughts about their own capability of handling the pain
3. Social factors
Family support, culture
Safe and loving surroundings
Reactions and expectations from parents, other children, nurse, doctor, OT, PT, teachers
and other grown ups

PROFESSIONALS are responsible for the biological part (”1 out of 3”)
e Maedication
e Treatment
e Painkillers
e Surgery

And others ....
THE PARENTS are responsible for 2 OUT OF 3 factors

Psychological
- The child’s mood and feelings — regulating with parents
- Developing coping strategies — learning from the parents how to handle pain, sadness and
other feelings
- The feeling of having the strength to handle it influences the child’s perception of pain

Social

- Keeping daily life normalcy and routine

- Finding ways to distract from the pain

- Socializing with peers, hobbies, school

- Giving the information to their school, kindergarten
PARENTS

¢ Need help to focus on what they CAN do

e Need to know how important they are

e Might need help to let go of the urge and need to remove the pain. They have to move their
focus to supporting the child — to develop coping strategies and have focus on living the best
life — from a child’s perspective.

PROFESSIONALS CAN
Work with the parents on non-pharmacological interventions
- Emotional support
- Using the autonomous nervous system
By listening, and letting the parents know that they are not alone and that you will support them.



Objective: Focus on The Autonomous Nervous (ANS) system both in parents and children. Teach the
parent about how to activate the Parasympathetic nervous system. (PSNS)

THE CHILD

Will experience less pain if we work together as a team adressing all three factors.
1. Biological
2. Psychological
3. Social

TAKE HOME
e Include the parent in the treatment of the child’s pain.
e Teach them the importance of their participating and work with them on coping strategies.
o  Work with the autonomous nervous system.

IS18 - Pain’s impact on relationships and sexuality
AnnBett Kirkebaek (Aarhus, Denmark)
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Pain’s impact on relationships and sexuality
e Body awareness
e Emotional awareness

Body awareness:
e |tisimportant to have good physical / body awareness.
e You can get that through exercise and movement.


https://youtu.be/8Lyx1Nn1e7U?si=Bp_PQyLEHVKnLS_P

Emotional awareness:

e Communication: Talk to your partner and be open about your insecurities, pain, and what
concerns you.

Pain’s impact on relationships and sexuality
e Talking about pain can make a couple feel closer to each other

e Try to show emotional safety /security in the relationship by showing support and
understanding

e Be open about insecurities and pain

e Be open to finding a new way to be together as a couple and do not focus on returning
exactly to the place you were before

Emotional safety/security is weakened by:
e Lack of support and understanding
e  Hurtful words or actions
e The absence of (conversation about) intimacy and closeness

Pilates — beneficial for individuals with back pain

e Pilates is a gentle form of exercise which, among other things, can restore muscle balance
and help alleviate pain.

e Pilates is a gentle and controlled form of muscle training, which - precisely for this reason - is
beneficial for people with back and pelvic pain.

Conclusion
e Body awareness:

° It is important to have good body awareness.
° What the body knows — the body is comfortable with!

e Emotional awareness
° Talk to your partner. Be open about your pain and what concerns you.
° The conversation is sometimes even a better pain relief than anything else.

—
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IS19 - The Pain and Ol Survey

Michael Stewart (OIF, USA)

Pain and Ol Project Pa IN an d Ol SU rVey
e Ajoint collaboration between O1 [
OIFE and OIF

e Objective: To investigate the
experience of pain for people with Ol and to eventually be able to make suggestions on both
understanding pain and treating pain for people with Ol

e Patient advocates, researchers and clinicians

e Interdisciplinary and international


https://youtu.be/onBYp_cW3rM?si=3CKtyPm2hG7ryq3M

Survey goals and design:
e Goal: Provide snapshot of patient reported experiences of pain
e Questions taken from group members and from Impact Survey
e Timeframe: January 23,2023 — April 1, 2023
e Types of questions in survey:

Demographics

Self-reported health

Descriptions of pain

How is pain treated?

Impact of pain

ukhwnNeE

How will the survey findings be shared?
1. OIF Breakthrough Article
2. Presentation at OIFE Topical Meeting on June 10
3. Article with Baylor College of Medicine Department of Psychiatry and Behavioral Sciences

In the following only initial findings will be shared.
Demographics:

e 1086 Total Responses

e 49 countries

e 73% Female, 24% Male

e 86% identified as white

Finding #1: Many people with Ol said they experience chronic pain.
e 40% of respondents experience acute pain (caused by injury, surgery, iliness, trauma or
medical procedures)

e Almost twice as many respondents (78.51%) experience chronic pain (pain lasting longer
than three months.

Finding #2: Back pain is common.

Lo

Q: IF YOU ARE EXPERIENCING PAIN RIGHT Now, O Q: IN THE PAST 12 MONTHS, HOW WOULD YOU o
WHERE ARE YOU EXPERENCRIG [T oM YOUR BODY? DESCRIBE THE IMPACT THAT PAIN HAS HAD ON YOUR LIFE?

55% Wwere experiencing spine pain

pacted  ® Very Mildly = Mildly Moderately
at the time of the survey

Idon'tKnow  ® Prefer not to say

49, were experiencing hip pain
at the time of the survey The type of jol

Number of hours you can work IR

419% Were experiencing shoulder pain
at the time of the survey Mental healtn | IEEEEEEG—_—

Career choices [N
40% were experiencing knee pain Happiness | INNEG_——
at the time of the survey Social Ufe NG

35% Wwereexperiencing neck pain
at the time of the survey

*
-]

Pain moderately or severely impacted many parts of people’s lives.



Finding #3: People with Ol indicated that pain impacted their career and social life.

HOW HAS PAIN IMPACTED
SURVEY RESPONDENTS?
34% 30% 27%
Report career Report the type of Report the number of
choice being leisure activitiesthey ~ hours they can work
severelyimpocted  do being severely being severely
by pain impacted by poin  impacted by poin

Pain goes beyond just physical health and influences daily life as well.

Conclusion:
e Overall the survey highlights to which extent pain impacts people with OI’s lives.
e [t is multifaceted and multiprevalent

"mf?l?%}"’wm“f 5
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IS21 - How we work in the MDT pain clinic: Bristol and Oslo
Jacqui Clinch (Bristol, UK) / Audun Stubhaug (Oslo, Norway)

How we work in the MDT pain clinic - Oslo?

Dept of Pain Management and Research, Oslo University Hospital
*  Multidisciplinary Pain Center (IASP definition)

* Evaluation and treatment of patients
e QOut-patient unit
* In-house after referral from other depts
*  MDT-collaboration

* Research group (university)

*  Education of health personnel
* Scandinavian Diploma course (2y) for MD specialists
*  Subspecialty training for Norwegian MD specialists


https://youtu.be/VkfHgg8KEUQ?si=vabovKqDMRSqyd47

*  Multidisciplinary master-level course (1/2 y unit)
* Advisory units
*  Regional Advisory Unit on Chronic Pain
* Norwegian National Advisory Unit on Neuropathic Pain
* Digital resources
*  Guidelines
* Meetings

Outpatient clinic

* 2200 applications/year

* 1200 new patients/y

* Daily multidisciplinary meeting where new patients are presented

*  Treatment: Uni-/multi-disciplinary

* Individual, group-based treatment

* Drugs, interventions (Radiofrequency (RF), Spinal Cord Stimulation (SCS), Transcranial
Magnetic Stimulation (rTMS) and psychological intervention (i.e acceptance and
commitment therapy or individually based cognitive therapy)

* Patients answer web-based questionnaires at home before/during treatment and at long-
term follow-ups (at home)

Questionnaire cover the following information:
e Demography
e Pain history and severity
e QOL (EQ5D-5L
e Physical function (Oswestry DI)
e Anxiety/depression/fatigue
e Bodily symptoms
e Pain catastrophizing, injustice experience.
e Sleep
e Coping
e Expectations

++
Results are available for the clinician

MD: Diagnoses (ICD10/11)

Clinicians: Reg all consultations and treatments
Electronic patient follow up after 6, 12, 36 months

Dept of Pain Management and Research

Outpatient clinic
12 physichians (anaesthesiology, neurology, phys.med&rehab)
5-6 psychologists)
4 Physiotherapists/OTs
8 Nurses
5 Secretaries

A typical team:
1 MD
1 Physiotherapist
Psychologist/specialist nurse



Team-meetings
Video meetings with patient and primary care

Multi-disciplinary teams — regular meetings
*  Special groups
* Endometriosis
* Headache
*  Pelvic pain
* Neuropathic
* Children
* Abdominal pain

Project in OI
* ICD-11 chronic pain diagnoses in osteogenesis imperfecta
* In collaboration with Advisory unit for rare diseases

DELIVERING PAIN REHABILITATION FOR ALL
Jacqui Clinch

Bristol Royal Hospital for Children and National Bath Centre for Pain Services
S/SW UK CHILDREN AND YOUNG PEOPLE OSTEOGENESIS IMPERFECTA SERVICE

Team:
* Endocrine
* Rheumatology/Pain
*  Orthopaedics
* Genetics
*  Nurse specialists
*  Physiotherapists
*  Occupational Therapists
*  Psychologist
*  Social Worker

Responsibilities:
e Refer to pain service
e Inpatient rehab
e Pre-op pain update
e Meds review
e Pain education

As young people transition into adulthood, the multidiscliplinary team needs to be reassembled.
BATH CENTRE FOR PAIN SERVICES
e National Specialist Service providing pain rehabilitation for people with chronic pain of all

ages

www.bathcentreforpainservices.nhs.uk



http://www.bathcentreforpainservices.nhs.uk/

e Dedicated UK Service providing rehabilitation for people of all ages with complex chronic
pain and pain associated disability

What do we do?

e Full time Interdisciplinary Team (28 staff) — physiotherapists, psychologists, nurse specialists,
OTs

e Group programmes for adults, children, young adults and bespoke assessment admissions.

e Therapeutic environment to support experiential rehab

e Systemic Acceptance and Commitment Therapy model
(treat the parents and include wider systems eg school, health, social care)

e Research — Collaborative globally and ‘in house’

e Education programmes and fellowships

Programs:

ADULTS
* 4 Week Self-Managing Rehabilitation Programme
* 4 Week Supported Adult Pain Rehabilitation Programme
* Individual bespoke admissions
* 3 Week Young Adult Pain Rehabilitation Programme

YOUNG PEOPLE
* 3 Week adolescent Pain Rehabilitation Programme (11- 18 years)
* Individual Bespoke Interventions
*  Programs for neurodiverse
* Complex Regional Pain Intervention
Parent/carer present throughout treatment

Adolescent Data
Shapes what we do
e Bath Adolescent Pain Questionnaire
e PedsQl
e Functional Disability Inventory
e Mood and Feelings Questionnaire
e Revised Children's Anxiety and Depression scale (Social Anxiety Subscale)
e Child and Adolescent Mindfulness Questionnaire
e Detail and Flexibility questionnaire
e CPAPA
e Measure of acceptance

Outlook/Future/What’s next

1999 - current
* All outcomes published
*  Working with policy makers and patient partners —aim to improve community provision
local to young people



IS22 - Modalities to deal with pain caused by fractures and surgeries
Cathy Raggio (New York, USA)

Surgery vs Fracture

* Elective ie Planned vs Acute

* BE in Shape to begin - Importance of Maintenance

* Exercise

*  Nutrition

* Baseline studies (i.e. DEXA, scans, vitamin D level, every two
years)

*  Know your baseline — aches /pains /limitations (Communicate to
surgeon and anesthesiologist ahead of time so they do not
move your limbs the wrong way.

Surgery
*  Planning and questions
*  One can pick the date and does not need to take the soonest appointment available
* ltis better to determine: What workup do | need beforehand? What pre
rehabilitation do | need?
* Allow time to get in the optimal shape
*  PRE-HAB (Pre rehabilitation)

. Specific exercises for the surgery-PT
. Equipment needs
. Post-Op positioning and restrictions: Know the restrictions you will have after

IM

surgery: i.e. not being able to lift up your arm and complete your “usual” daily tasks”
Surgery-Anesthesia Discussion

* General

*  Epidural: Putting in a catheter and the patient is numb from the legs down

*  Nerve Blocks: Numbing specific nerves

* Incisional

Surgery- Post —op pain

* Bone
*  Muscle
* Joint

* Immobiliity- Stiffness

Post-op Pain
* Painis expected
=>» Figure out what is normal and how to work through and with it
*  First 24 hours Goldilocks effect: One may feel great /awful — talk to your anesthesiologist to
help make you feel comfortable.
* Be ready to move — do not sleep away the pain!
* Slow and Steady — the tortoise not the Hare

Post-op- Meds 24-72 hours
* Pain control : opiods, acetaminophen-IV/po
* Nerve Blocks : help to decrease pain meds initially BUT prepare for the wear-off rebound -
know the time and pre medicate.


https://youtu.be/rHfWzAFdvY0?si=9pQIvhH4qATR-JEx

POST-OP- day 1 - day forever
* Incision and muscle — use topical creams — Arnica and ICE.
* Bone/Muscle — Stretch to get up; exercise in bed. PREP to GET UP
* Positioning- sleep/sit in recliner
*  Physical Therapy (PT) — Multiple times of short duration — not a sprint
* Sleep — use a sleep aid if needed. Sleep is medicine.

POST-OP MEDS
*  After the first 48-72 hours expect to be on oral-meds — Tylenol and codeine. Most MDs will
only give a 5 days supply of oxycodone or tramadol.
»  Surgical Pain should not require long term opiods — if pain is severe need to reassess.

Post-Op
*  Mindfulness
*  Maeditation
* Moderation

Fracture
* Be Ready: Importance of consistent care and lifestyle
* Getitimmobilized
* |ICE
* Elevation
* Continue to move the rest of your body!

Fracture - Choice of Drugs for Acute Relief (NCBI: NIH-USA and NICE-UK Recommendations)
In children:

* oral ibuprophen or acetamenaphin or both for mild-moderate pain

* |V orintranasal opiods for moderate to severe pain.

In adults:
*  Tylenol orally for mild pain
* Tylenol and Codeine for Moderate Pain
* Tylenol and Morphine IV for severe pain
*  WARNING Caution in using NSAIDS in the adults due to risk of Gl bleeding, renal
impairment and bone healing. Do not offer to the frail or older adults.

IS23 - Pharmacological pain management
Richard Keen (London, UK)

Learning Objectives
* Describe the different types of pain experiences
* List the different types of pain killers
* Understand the risks and benefits of pain killer
treatments
*  Awareness of current guidelines for pain
management



https://youtu.be/aqhnRODq7lQ?si=VCT_TzJdccKcgS11

Classification of Pain

Acute Pain Malignant Pain
Eg : surgery (cancer pain )
trauma

Non- Nociceptic
(Neuropathic)
Nociceptic pain * Diabetic Neuropaty
* Neuralgic (Postherpetic
Neuralgia/trigeminal
Neuralgic)

s

N —

Somatic pain : Visceral Pain :

Eg: bone Fracture Eg : gastritis,
Joint disease dyspepsia
IBS
[27]

interventional treatments
+ nonopioid + adjuvant therapy

*Strong’ oploid
+ nonoploid + adjuvant therapy

‘Weak' opioid or multimodal
+ nonopioid 4 adjuvant therapy

Nonopioid + adjuvant therapy

m\ M"
1 -' o
Y. o

SOCTENES w2t

[41]

* was designed primarily for how you would manage patients with cancer.
* By going up the ladder the intensity of the treatments increases



Classes of Drug Treatments
* Non-Opioid
* Paracetamol
*  NSAIDs (topical and oral)

*  Opioid

* Codeine

*  Tramadol

*  Fentanyl

*  Morphine

* Oxycodone
* Adjuvant

* Antidepressants, antiepileptics, benzodiazepines and other muscle relaxants, bone-
modulating drugs, corticosteroids, and topical capsaicin, lidocaine, and rubefacients.

=>» Be aware of the side effects of these drugs and how they might interfere
with your everyday life (driving, ability to drink etc.. sedation etc.)

Pain Pathways and Mode of Action

T | e
J a Peripheral NSAIDs
Local anaesthetics
. Opioids
peojection 1o
PAG Central Nervous Opioids
af:::m System Antidepressants
inoreSoular tract o a
v . ~L formation Anticonvulsants
sz @ soreicom Paracetamol
| L] B o a
| C foeas — & ) - Local anaesthetics
. ';.»,‘ Spinothalamic tract
Call body in AT
DRG &F o

Ascending pain pathways. DRG dorsal root ganglion, PAG periaqueductal grey matter
Reference: [42]

NSAIDs Mode of Action

Arachidonic acid

)

anti-inflammatory

« analgesic
l cyclooxygenase | g )
e anti-pyretic
= GI toxicity
Proétanoids = renal toxicity

/ l \ bleeding
# ¥ Mediate

platelet inflammation, pain,
TxA)functiol / Protect and fever(PGs/
e gastroduodenal/ L
ucosa (PGs
>

renal (PGs) &




NSAID examples
* lbuprofen
* Naproxen
* Voltarol

Possible Side-Effects
* indigestion — including stomach aches, feeling sick and diarrhoea
* stomach ulcers
* headaches
* drowsiness
* dizziness
* allergic reactions
* Inrare cases, problems with your liver, kidneys or heart and circulation, such as heart
failure, heart attacks and strokes

www.nhs.uk
NSAIDs and Fracture Repair
Reference: [43]

Odds ratio associated with NSAID use
Delayed Union 2.9 (1.5-5.8)
Non-union 2.5 (2.0-3.2)

* nonsteroidals can impair fracture healing
* the use of nonsteroidals was associated with an increased risk of facing non union and sort
of delayed union in patients who suffered for fractures and had surgery.

Opioid Side-Effects
* Constipation
* Feeling or being sick (nausea or vomiting)
* Stomach discomfort
*  Feeling sleepy or tired
* Feeling dizzy and a sensation of spinning (vertigo)
*  Confusion
* Headaches
* ltchiness or rash

Be aware that opioids are highly addictive.
www.nhs.uk
Opioids and Increased Fracture Risk

* the opioids appear to be associated with increased risk of fracture
Reference: [44]



Tramadol and Hip Fracture Risk [45]
* Tramadol had an increased risk of hip fracture, compared to patients that were taking
codeine.
* This is probably due to the fact that it that these opioid drugs make you a bit more dizzy, and
you're more likely to fall over.

Chronic pain (primary and secondary) in over 16s: assessment of all chronic pain and management
of chronic primary pain

Yes No

Amitriptyline Antiepileptic drugs

Citalopram Antipsychotic drugs

Duloxetine Benzodiazepines

Fluoxetine Corticosteroid trigger point injections
Paroxetine Ketamine

Sertraline Local anaesthetics (topical or intravenous)

Local anaesthetic/corticosteroid combination trigger point injections
Non-steroidal anti-inflammatory drugs

Opioids

Paracetamol

“Yes” are the recommended drugs for chronic pain. “No” not the optimal ones one wants to use but
every now and then one has to “mix and match”.

Reference: [46]

Bisphosphonates
* Alendronate
* |bandronate
* Neridronate
* Pamidronate
* Risedronate
* Zoledronate

Bisphosphonates-do they help pain in adults with Osteogenesis Imperfecta?
* There is not great evidence that bisphosphonates work in adults

Pamidronate and Vertebral Fracture Pain
* Pamidronate can reduce pain of post vertebral fractures



Vertebral Fracture Management

ot Mild pain Paracetamol
@ g’ggﬁgg‘"“‘s NRS <=3/10" +/- weak opioids
e — No/mild limitation +/- NSAIDs?
compared to normal
activity
Moderate pain Paracetamol
NRS 4-6/10' +/- opioids ?
Mild/moderate +/- NSAIDs ?

Guidance for the management

limitation compared to
of symptomatic vertebral

normal activity

+/- adjunct there

fragility fractures

Severe pain
NRS >6/10'
Severe limitation

compared to normal
activity

Paracetamol
Opioids ?

+/- NSAIDs?
+/- adjunct therz

NRS: Numeric Rating Scale

Reference: [47]

Cannabis-based medicinal products
In the UK it is not allowed to prescribe cannabis products:

The following is not offered to manage chronic pain in adults:
* nabilone
* dronabinol
* THC (delta-9-tetrahydrocannabinol)
* acombination of cannabidiol (CBD) with THC.

Reference: [48]
Which Medications are People Using?
* NSAIDs

* Bisphosphonates

Reference: [49]



IS24 - Therapeutic pain management principles in Ol

Sophie Barlow (London, UK)

The following information is based on practices from the following institutions:
e Royal National Orthopaedic Hospital Pain and Rehabilitation Team
e Royal National Orthopaedic Hospital Metabolic Bone team

Pain in adults with Osteogenesis Imperfecta (A study was conducted by the NHS in 2022)
e Musculoskeletal (MSK) pain was reported by 84% of adults with Ol
e 50% of patients in clinic reported persistent pain > 1 year duration
e 45% reported mod-severe problems with mobility (EQ-5D)

e Over 50% reported anxiety (EQ-5D)

It is known that not all pain is related to fractures. It can also be due to dislocation and soft tissue

injuries as well as altered biomechanics.

Reference: [50]

Living alongside pain impacts daily function in multiple aspects of our lives.

It can impact:
e Leisure activities
e Relationships with family and friends
e  Our mobility
e What work we do or don’t do
e Quality of our sleep
e Mood
Etc.

Beliefs

‘ l Emotional factors
‘ Lifestyle factors

‘ Genetics / general
health factors

Social factors

Physical impairments .
Tissue injury .

Meaningful activities

Pain science workbook flippinpain.co.uk/resources


https://youtu.be/wVveL98vsEU?si=Pdi5Jqu9zJ-VFfFv

The Royal National Orthopaedic Hospital offers (as part of a tertiary pain management service):

e OQOutpatient and residential pain management programmes to enable people to live well
alongside pain.

e From our study 50% [50] of patients were referred into our therapy service.

e The Multidisciplinary team includes: occupational therapists, physiotherapists and
psychologists. As all pain sufferers are different the focus is working together to achieve
their goals.

Pain Management Strategies:

Some of the key pain management strategies are delivered through teaching sessions or integrated
into therapy treatments. The aim is to provide information that people can use to identify where
change can occur within their daily lives to influence symptoms.

e Activity *To influence *To understand *Recognising eUnderstanding
modification the PSNS our sleep cycle triggers the complex
eChanging eSlow down the *To reflect own eFlare-up plans nature of pain
demands of stress sleep cues /boxes and how we
your body hormone experience it.

eConsistent output
activity
Pacing:

e Definition: “Pacing yourself” means listening to your body and knowing your limits, adjusting
things where needed and gradually increasing over time, so you can get back to the things
you enjoy.

e It allows patients to identify whether they have a “boom bust pattern” of behaviour such as
push through pain and then crashing due to overdoing activity or fear avoidant behaviour as
we know certain activities will increase symptoms and therefore, we stop doing things we
once enjoyed.

e Pacing is about modifying how we go about activities such as taking more rest breaks or
using assistive devices such as wheelchairs, crutches etc..

e People might find it useful to plan activities, using activity diaries and potentially the traffic
light system to understand the demands on our bodies so

e red being a highly demanding task and a

e green activity being an opportunity to recharge and

. somewhere in the middle.

=» In order to do this, we need to understand our baselines and our tolerance to an
activity therefore creating a more consistent activity level throughout the day.

Stress management:
e When we are in pain our “fight or flight” response may be heightened or more sensitive
e Itisimportant to learn how to tap into your relaxation response or parasympathetic nervous
system to reduce our stress hormone cortisol and instead release our feel good hormones
such as ‘endorphins’.
e When we do this, energy is conserved and we may notice an increase in alertness and
perceived ability to cope with symptoms more readily.



Sleep:

The occupational therapists aim to understand your sleep cycles and what one can influence
in order to improve the quality of your sleep.

This may be: positioning, using meditation before bed or having a better bedtime routine.
Better sleep leads to feeling more refreshed.

Flare-up management:

Flare-ups are when your usual symptoms are heightened, and you are unable to carry out
your usual daily activities.

“Flare-up plans” enable us to understand our triggers, enables a clear process to follow
when daily life is interrupted by pain. This in turn can offer a better sense of control.

Some people make flare-up boxes with all the necessities they need for a flare-up so its
readily accessible for when they need it. (Examples: a drink, a snack, a sensory oil that helps
you relax and manage pain more effectively)

Pain physiology:

When patients have a better understanding of chronic pain and how complex it is they may
be able to identify which strategy they need to implement at any given time.

Exercise Prescription — How to determine what exercise fits the individuals’ needs

Individualized assessment is carried out by a physiotherapist looking at the range of
movement, strength, and how your muscles move within function. A persons’ confidence in
movement and activity is considered when determining what level of activity is adequate for
the individual.

Mode of physical activity

Work together to find ways to increase physical activity that a person enjoys doing.

There is no “one size fits all” with Ol, so one needs to get creative!

What to consider:
o Available equipment to the person
o Socio-economic status of the individual, to come up with a plan they can engage in.
o How often they can do the activity

Baselines: Define baselines and take a graded approach to exercise.
o We often ask patients to reflect on how movements feel and if they can influence
this with breathing for example or using a different muscle group.

Graded exposure:
o Definition: An evidence-based treatment used to tackle avoidance of feared

situations, activities or objects due to anxiety.

Motivations
What motivates the patient to continue this exercise routine in the long term.

Progressions / Regressions

Long-term goals:

Promote behavioural changes and long term physical habits by integrating the concept of
pacing and by trying to gain an understanding of what is enjoyable for the individual



We aim to empower patients to take control of their exercise routines and provide
progressions and regressions which they can use along the way.
The goal is to empower the patient to be able to do the best they can.

Mindful movement

Implementing different relaxation techniques to encourage mindful movement, paying
attention to how your body is feeling.

This allows patients to connect to what their body is telling them and provides a tool to
influence your physical condition for example if you are tense, you may be guarding your
muscles making them work harder and increasing your symptoms.

Acceptance of what your body is saying, without judgement

Using your breath to release the muscle tension can help with reducing symptoms and make
you more aware of your body.

During an in-patient programme patients will be offered a psychological assessment and if
required they will receive treatment based on CBT (Cognitive Behavioral Therapy) as well as
attending group sessions about communication and assertiveness. If further treatment is
required, they can be referred to appropriate services.

Conclusion

MSK pain is prevalent in adults with Ol

Therapeutic pain management strategies are skills which support patients to live well
alongside their pain

Our therapy programs aim to empower patients to make lifestyle changes

References: [50], [51]

IS25 - Physical activity in Ol: A good natural medicine for pain and health in Ol
Miguel Rodrigues Molina (Madrid, Spain)

Nociception, pain & Ol: Physical activity

Factors

Nociception & Pain

Low BMD

Lack of mobility/Lack of Strength
Joint hyperlaxity

Bad alignment

Early Degeneration

Body Deformities

Unlucky consequences / Sequels
Conclusions

Pain (IASP Definition 2020): An

unpleasant sensory and emotional experience associated with, or resembling that associated
with, actual or potential tissue damage.

Nociception: The sensory nervous system's process of encoding noxious stimuli.


https://youtu.be/qRV_Qv9nar8?si=RZkGATcp9gK05U-z

Difference between nociception and pain:

e In nociception, intense chemical, mechanical or thermal (heat and cold) stimulation of
sensory neurons called nociceptors produce a signal that travels along a chain of nerve fibers
via the spinal cord to the brain.

e Painis a “detect and protect” mechanism but problems or diseases in the neurological
system can also result in pain: the neuropathic pain.

Nociception in Ol

*  Where does nociception in Ol come from?
*  Patients with acute and chronic pain
* Acute pain: related to a recent fracture or recent injury
*  Chronic pain: established pain.
o a multifactorial experience: Low BMD, lack of mobility, lack of strength, hyperlaxity,
fatigue, bad alignment of the load axis of bones, early degeneration, body
deformities and probably some unlucky consequences of fractures and surgery.

=» Understanding the biological origin of this chronic pain is the real challenge.

From acute to chronic pain in bones

e “Hyper-innervation” in non-healed bones, in callus and periostium after 3 months of fracture
e Microfractures, non-healed fractures, stress fractures

How does the bones’ acute nociception turn into chronic pain in OI?
=>» Repeated fractures, stress fractures, non-fully healed fractures and micro fractures.

After 3 months of the acute pain of a fractures, if the fracture is not healed, there is a marked
increase in the density of sensory nerve fibers in the callous and in the periosteum. This “hyper-
innervation” of the bone at the unhealed fracture site is never observed in the normal bone and may
contribute to the chronic limping and pain-related behaviors observed in subjects with non-healed
fractures.

Exercise common benefits
* Improves strength, mobility, coordination, function, physical condition...
*  Reduces nociception by reducing inflammation and bone loads
*  Reduces pain by secreting the “natural happy hormones= endorphins” (i.e. dopamine,
serotonin, oxytocin)

Causes of Chronic Bone Pain in Ol

Low BMD
* Low BMD can be a main cause of chronic bone pain in Ol
* STRONG EVIDENCE: Strength exercise and impact training directly improves BMD

Generally, Ol patients have been told not to do these kinds of exercises, since they are perceived as
a risk.

References: [52], [53], [54], [55]



Lack of mobility/Lack of strength

*  First consequence of the immobilization

* Immobilization: A necessary evil?

* Joint adhesions are common in Ol

* Joint adhesions means nociception/pain

* Joint adhesions means lots of functional sequels in adult life.

e Immobilization is the most common treatment after a fracture or a surgery, but
immobilization is also the worst enemy for tissue normalization, and it can induce to joint
adhesions if rehabilitation does not start as soon as possible. This affects in decreasing range
of motions or strength and the sequels can influence a lot in pain and quality of life in OL.
Joint immobilization decreases mechanotransducive signaling, and completely inhibits
heterotopic ossification. Joint immobilization decreases collagen alignment and increases
adipogenesis. Joint immobilization reduces bone mass. Moving a joint with those sequels
can be very painful and patients can answer in a very protective way, increasing pain, not
helping in the rehabilitation and not helping in the pain normalization.

Hyperlaxity
* Extreme hyperlaxity results in joint deformations and alteration of the normal use and
normal ROMS of joints
* Abnormal joint movements can be painful and can stress other parts of lower limbs or body
areas.

Bad alignment of the load axis of bones
Possible functional consequences:
* Bigissue in Ol patients with potential gait issues
* Bad alignment can result in stressful movements and pain
* Bad alignment reduces global strength in the lower limb that receives less load or no load:

Potential consequences:
e wrong load supports,
e non symmetric lower limbs,
e muscle fatigue and pain, etc.
e can also be a strong influence in patients’ functional possibilities in long term.

Early degeneration/ Early arthrosis
* Asaresult of all biomechanical consequences of Ol
* Adults at age 20/30/40 with hip or knee arthrosis (pain)
*  Adults with intramedullary rodding with rotation of the upper femur
*  Adults with very asymmetric load in bones
* No scientific literature (clinical experience)
* Best pain solutions? Physiotherapy and exercise is limited.

Protheses in adults with mild Ol
e Protheses are probably one of the best solutions for arthrosis pain in Ol.
e Good results after surgery depends on a good rehabilitation.



Bone deformities
* Bone deformities in Ol are common in severe types and can be a risk factor
=>» Perform an analysis before trying any kind of exercise
Evaluate:
*  Function (main factor) of the limbs
* Quality of the bone
* Pain

Conclusions
*  Physical exercise
o is one of the best tools to modulate nociception in Ol
o isagood natural medicine for pain in Ol
o must always be planned and adapted to each type of Ol patient and for his/her
possibilities
o must be very progressive and adaptative to every moment and situation
o must not be felt as harmful, scary or painful.
o must be a motivation to generate adhesion and must have realistic goals.
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IS26 - Creation of educational resources for children with osteogenesis imperfecta experiencing
acute and chronic pain
Kelly Thorstad (Montreal, Canada)

Pain Education in Ol
* Inan effort to address the paucity of pain educational resources available, the team at
Shriners Hospitals for Children®-Canada developed several tools and platforms to educate
and share about pain in Ol.
* These resources strive to target the multidimensional components of pain, and tackle the
different pain experiences encountered by children in the hospital, home and community
settings.


https://youtu.be/oykRi9JwU1g?si=6_KQhW2S3XfivsYq
https://youtu.be/oykRi9JwU1g?si=6_KQhW2S3XfivsYq

The Ol Splint Kit (for Fractures)

How can caregivers of children with Ol manage a fracture when far away from home or the
hospital?

Initiative of patient Carter Brown and his family to develop an emergency, fracture kit, to
help the Ol community.

Each kit includes: material for splinting, instructional videos, and cue cards.

Published in The McGill Journal of Medicine’s Nursing Special Issue: The Heart of Healthcare.
Series of videos available on YouTube: https://www.youtube.com/watch?v=7 BbYeCina4
These videos show how to do splinting at home as a parent, caretaker, friend etc.

Ol Intravenous Video

Shriners Canada is a leader in Ol care and the centre of excellence for Ol.

Our team developed a video to share our expertise with other healthcare professionals
caring for children with OI.

The video shows a step-by-step instructions and considerations for IV insertion in children
with Ol, including coping strategies.

Features Sylvie-Anne Plourde, RN; Angie Gugliotti, CLS; Sandra Estevao, PAB; three patients
with Ol

The video is available on YouTube:

https://www.youtube.com/watch?v=fBZw5 5KoTY&t=13s

Suture Removal Video

Noémie Dufresne, Cast Nurse, developed an award-winning, educational video on suture
removals for her course on wounds

Asked her patients questions in clinic to understand their biggest worries regarding sutures
and also their major knowledge gaps in suture care

Developed a story board and worked with the Nursing Research to bring it to life in an
animated video

This is the first video in a series of educational videos for cast room procedures

Pain in Child Health Consortium

Pain in Child Health (PICH) is a research training initiative that has transformed Canada into a
world leader in paediatric pain research

Brings the international paediatric pain research community together across several
collaborative efforts.

Trains scientists and students in practices to minimize pain and suffering of children around
the globe.

Dr. Argerie Tsimicalis, RN, PhD is the national collaborator representing the Quebec province
PICH2GO Coping Circus: serves to educate the community about pediatric pain

Resource: [56]

PICH2GO Pain Coping Kits

The nursing research team brought the Coping Circus spirit back at the Shriners for the May
200 PICH2GO conference
About 200 pain coping kits were distributed to all patients at Shriners during the conference
* bubbles and pinwheels for deep breathing
» finger puppets and mandalas for creative distraction
* astress ball for muscle relaxation
* aheating/cooling pack


https://www.youtube.com/watch?v=7_BbYeCina4

Coping Card

What can we do when feeling pain?

Discover Virtual Reality
Hépitaux Shriners Put on your VR goggles to enter an imaginary world! Distraction can help take your mind off the
pour enfants® © pain.
Shriners Hospitals
for Children* Practice Deep Breathin
Take a deep belly breath through your nose. Now, breathe out through your mouth. Put a toy on
your belly and watch it rise and fall as you breathe. Try to make the pinwheel spin as fast as you
can! See how many bubbles you can blow!

Apply Heating and Cooling Packs

If your muscles feel tight or hard to move, use a heating pack. Heat helps your muscles relax.
If you notice anywhere is swollen or bigger than normal, use a cooling pack. Cold helps
decrease swelling and pain.

Relax Your Muscles
Hold the stress bone in your hand. Squeeze it really hard to help release the pain. Try again.

Make Art

Have fun colouring in the mandalas! Can you act out a play with your new finger puppets?
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=>» Using Virtual Reality to cope with pain

e Inthe Coping kit, there's a card about how to manage your pain, which talks about the deep
breathing, relaxation, how to use heat or cold depending on what helps your pain and make
art.

Teens Taking Charge: Managing Ol Online

* There is a critical demand for

effective self-management and
transitional care programs to

optimize quality of life in Ol

. . Have you ever wondered why you feel pain? Pain is the body’s °
* Aim: To de5|gn a self- warning system, alerting you that something is wrong. Nerve
cells, also called neurons, transmit signals from all the senses
management program for (e.g. touch, seeing, hearing..) including pain. Specialized pain ﬁ
youth with Ol (Teens Ol) to neurons are found throughout the skin and other body
. . P tissues. When the pain neurons are stimulated, electrical and
help patlents Wlth transition chemical signals travel through nerves in the spinal cord to
from pediatric to adult care the brain and are interpreted as pain.
*  Recruited 10 youth with Ol
and 6 caregivers to identify Tey points
self-management and *  Painis the body's warning system, alerting you that something is wrong.
ey * Acute pain is called ordinary or nociceptive pain. It protects us from hurting
transition needs R
o Website deve|opment *  Chronic pain refers to pain that has lasted for at least three months. It does
b . I . not serve a useful purpose like warning us about something harmful.
overseen y Teens Ol council: =/t may not be possible to eliminate all pain due to OL but there are things you
youth with Ol, caregiver, can do to reduce your pain.

young adults with OI, and
healthcare professionals

*  We are currently developing the content for the 8 modules, including one on pain
management

*  Modules will include interactive features: carrousels, videos, quizzes, worksheets, etc.

e Dr Tsimicalis received funding from the Shriners Developmental grant to design and develop
an online self-management program, called Teens Ol.



Ol Colour, Ol Learn: Guided by Pain Research

Using pain research to guide the creation of a coloring book to help children with Ol learn
about their condition while having fun

Translated in French and Spanish

Accompanied by a series of educational animated videos, greeting cards, and colouring
sheets

Available for purchase: Amazon, Barnes & Nobles, Indigo

The Dream Machine

The Dream Machine was written by Candace Amarante with the intent of promoting
inclusion through storytelling and dialogue.
Process entailed partnering with a children’s author, scientist, and illustrator; sharing Ol-
related resources (e.g., books, websites) and ongoing research; and consulting children,
families, and clinicians.
Themes

— Sports-related injury

— Pain management

— Emotional response to pain

— Importance of social support in coping with pain

— Celebrating individuality
Reflective pieces were created to supplement the children’s novel.

There is an educational supplemental included at the end of the book written by our staff to teach
children how they can prepare for surgery and tools to cope with pain and recovery.

The Dissemination of Research through Music: “I’ve Got Pains”

Our team led and published a series of studies on the pain experienced by children and
adults with Ol.

At the time, graduate student Karl Williams, and the sibling of a former Shriners patient,
wrote and recorded a song based on our research. The song is called: “I've Got Pains”.
The song has now been animated by Stephanie Smith and accepted to the film festival Les
sommets du cinema d’animation (festival international de Montréal)

Using VR for Pain Management

Painful medical procedures use up a lot of our attention resources, increasing pain
perception.

VR competes with pain signaling in a tug-of-war, pulling our attention away from the pain
and toward the virtual world, decreasing pain perception.



Overview of VR Efforts
Pilot Feasibility Study (2019-2021)

Started with Innovation Program of the hospital led by Dr. Hamdy.

Identified need: Provide tools to our patients to help them cope with the procedural pain
and anxiety.

MSc thesis project: Introduce VR use to help patients cope with pain and anxiety from
medical procedures; can VR be easily integrated into our nursing practice to help children
cope?

Results published in Journal of Clinical Nursing and the Journal of Pediatric & Neonatal Pain

Pins RCT (2019-2023)

Multi-center RCT led by CHU Ste-Justine (Pl Dr. Sylvie Le May)

Parallel design, with two groups

Compared immersive VR to active non-immersive distraction (tablet) during pin and suture
removals.

Outcomes: pain and anxiety management and memory of pain and anxiety

iSpy: We’re All About the Kids

Using iSpy as a distraction tool

IS27 - A toolbox for pain in Ol: empowering patients to take charge of their health

Ariane Kwiet (Oslo, Norway)

The following are suggestions of how to design a future toolbox. The purpose is to start the
discussion of how best to achieve this goal.


https://youtu.be/1dcdCbia6P0?si=2SqIbgEIHWMnsikL

What is a toolbox?

a resource or aid designed for patients or health care workers

It can be used for health care workers to address certain problems, like deciding the correct
treatment strategy

For patients, a toolbox can be useful to cope with health situations, to get a better
understanding and help to manage their health problems.

Why do we need a toolbox for patients with Ol and pain?
There are several toolboxes out there for dealing with chronic pain, but there is none specially for
pain and Ol.

The following questions should be addressed

What do we know about pain and OI?

What is different between Ol patients and other patients who have chronic pain?
What could we use from existing toolboxes?

What are the special needs of people with OI?

Who is the target group?

It has been decided that this toolbox should for patients with Ol, not for health care
workers.

Among patients with Ol several groups can be defined: i.e.: Children with OI, adolescents
with Ol, family members of individuals with Ol.

=>» It is important to determine the target groups and define their needs.

What type of pain should be adressed?

Acute vs. chronic?

Different types of chronic pain: muscular pain, bone pain, neuropathic pain, nociplastic pain
etc.

Strategies to deal with pain (i.e. exercise, mindfulness, other coping strategies) can be
similar for all these types of pain

What should be addressed?
Some examples: This is not a complete list.

Training

Understand your pain

Supporters

Medication

Coping strategies

Relaxation tips

Communication to friends and family
Communication tips to care giver

What kind of method should we use to disseminate the toolbox?

Consider what patients want and what they can use best
Should it be a website, an app, something on paper?
Should it be a combination of short videos, apps and podcasts?



How could we make this toolbox?

Questions toolbox should address:

How can we support and empower people to manage that pain? And how can we give them
communication tools to address this pain and communicate it to their general practitioner, to their
family, or to their employer. It should address both resources that could help with pain to give
people ideas, but also communication tools, because talking about your pain can be as difficult as
managing it.

Suggestions from the audience:

Finding a comfortable mattress for back pain

Choosing the right mobility aids -> “good” wheelchairs

Make exercise less boring: “Everyone can dance”

Engaging in water exercises, hydrotherapy, swimming, moving in water

Being inspired by the toolbox of “FOP” — small gadgets that are useful in everyday life

Fun breathing exercises for children

Combine similarities of all rare bone diseases (ask: "What do all of these have in common?”)
and then mention specific topics for Ol, FOP etc.. This could be very helpful for healthcare
professionals, their family to prevent and prepare themselves.

Addressing the behavioral components: Making life choices to address and prevent pain.
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