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half-life of factor preparations

Development of non-factor-based
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Ongoing studies on novel gene-
based therapies



Role of

Physiotherapy in
Haemophilia Care

Physiotherapy plays a vital role in haemophilia care

/" Musculoskeletal Management of joint and muscle
bleeds

*. Functional Recovery after acute bleeds, rehabilitation
post surgery

3¢ Pain Management - both acute and chronic

@ Holistic Care in collaboration with HTC to deliver
individualise care plan

{ Prevention and Participation — promoting normal motor
development, encouraging safe participation in sports,
educate patients on safe physical activity, lifestyle
modifications, and injury prevention.



DEVELOPMENT ACROSS THE LIFE SPAN | & Childhood and Adolescence

= Earlyintervention is crucial to prevent joint damage from bleeding
episodes.

= Motor development and coordination

= FEducation for safe physical activity

= Monitoring joint health

‘ \ s ® Prophylactic treatment allows children to participate more fully in sports
INFANCY  CHILD ADOLESCENT ADULT  OLD AGE ol
and play.

Physiotherapy i Adulthood

AC rOSS th e = Empbhasis shifts to maintaining joint function and managing chronic

conditions like haemophilic arthropathy.

Lifespan

® |ndividualized exercise programs to improve strength and mobility

= Rehabilitation after bleeds or surgery

= Pain management and orthotic support

' Older Adults

= With increased life expectancy, older adults face age-related
comorbidities alongside haemophilia.



Fewer Bleeds, Less Joint Damage: Shift from reactive care
to proactive joint health.

Subtle Symptoms: Bleeds may present atypically—
requiring refined clinical reasoning.

New Bleed Patterns: Increased muscle involvement
demands updated rehab strategies.

Evolving Role: Focus on prevention, education, and lifelong
musculoskeletal wellness.

Collaborative Care: Integration with haematology teams
and personalized treatment plans.

Research and Monitoring

= Standardized long term outcome measures for

musculoskeletal health.

= Physiotherapists are key in data collection and
]gvalu_atmg the impact of new therapies on physical
unction

Advances in
Treatment &
Their Impact

on
Physiotherapy




Infancy and Early Childhood 0-5 years (Nicola Hamilton,
RCH)

Childhood 5-15 years (Elise Mosey, QCH) Physiothera PY

across the
lifespan

Adolescent and Young Adults (Alison Morris, PCH)

Adulthood and Aging (Abi Polus, The Alfred)




Early Child
Development
O-5yrs

Child development: the fikst 5 years\| Raising Children Network

Development’ means changes in your child’s

= physical growth, social, emotional, behaviour,
thinking and communication skills.

= All these areas of development are linked, depend
on and influence each other

Children’s brains develop connections faster in the first
5 years than at any other time in their lives.

Play is one of the main ways children learn especially
their gross motor skills

Play starts very young and should include physical
activity

Risk is a fundamental part of play and learning


https://raisingchildren.net.au/toddlers/development/understanding-development/development-first-five-years

Play promotes Cognitive Growth, Language & Communication,
Emotional & Social Skills and

. Physical Development
= Active play strengthens muscles, coordination, and motor skills.

= Activities like climbing, running, and dancing build endurance
and balance.

Learning Through I S
Movement e
/ﬁm'kéfﬁﬁiw’

Karen E.A et al Psychol Sci. 2012 ; 23(11): 1387-1394.



=4 Types of Risky Play

Climbing trees, playground equipment Running
fast, riding bikes or scooters

. Developmental Benefits

R|Sky P|ay Risk assessment, Confidence, Resilience, Body

Why it Matters awareness

~ Adult Role: Support, Not Control

Supervise, offer guidance , allow space, create

safe environments

Play + Risk = Whole Child Development

Child development: the first 5 years | Raising Children NetWwork



https://raisingchildren.net.au/toddlers/development/understanding-development/development-first-five-years

L Promoting Growth and Development

= Motor skills
= Muscle strength and flexibility

@ Reducing the Risk of Bleeds

= Joint protection

Physiotherapy

= Safe movement and play — navigate risk!

iﬂ |ﬂfa ﬂcy aﬂd = Early bleed detection/recognition
Ea rly Chlld hOOd  Holistic Support

= Confidence and independence

= Family guidance and education

"= Normalise small bumps and bruises (except head
bleeds)



%. PROACTIVE
= Promoting motor skill acquisition

= Promoting sport and activity participation

¥ REACTIVE

Joint haemarthroses

Muscle haematomas

Chronic synovitis

Childhood

Haemophilic arthropathy*

Normal musculoskeletal issues of childhood

- Traction apophysitis e.g. Osgood-Schlatters, Severs
Disease

- Idiopathic scoliosis
- Sporting related injuries

*although present in childhood, is less common with advances in prophylaxis so will be
discussed in adulthood



Joint
Haemarthroses

Definition:

= Bleeding into a joint space — most common musculoskeletal manifestation of
haemophilia.

= Typically affects ankles, knees, elbows.

= Ankle bleeds most common in children (Stephensen et al., 2009).

Pathophysiology:
= Blood enters synovial cavity — inflammation — cartilage damage.

= Recurrent bleeds create a vicious cycle — chronic synovitis —
arthropathy.

Clinical Features:

= Joint pain, warmth, swelling, reduced range of motion (ROM).
= "aura” — tingling or stiffness before swelling appears.

= Unilateral, post trauma but can be spontaneous

Incidence:

= Annual joint bleed rate (A]JBR) in children with SHA on prophylaxis
= 1999: ~6.06
= 2010: ~4.7
= 2022: ~0.2-0.3

PedNet Registry and Bleeding control improves after switching to emicizumab (2024), Young G et al., Blood 2021;137(16):2231-2242 (HAVEN 2, children)



Joint

Haemarthrosis
Managment

Management Principles (WFH 2020):
* Immediate (RICER):

= Factor Replacement / non-replacement prophylaxis (e.g., emicizumab).

= Rest (immobilise), Ice, Compression, Elevate

= Physiotherapy Rehab:

= Gentle pain-free movement (avoid aggressive stretching or resistance
early)

= Gradual restoration of range, strength and function

= Prevent muscle atrophy and joint stiffness.

Kevy Physiotherapv Goals:

= Protect the joint, restore function, prevent recurrence and chronic
damage and long-term disability

= Even a single joint bleed can cause measurable synovial
hypertrophy in children uueseta, 2017).

Effect of novel therapies:

= Joint bleed rates dropping = importance of proactive management
= The physiotherapist’s focus is shifting from acute joint protection to early
safe mobility, muscle balance, and long-term conditioning.

= Parent and child education for prompt recognition of early bleed
signs to allow early intervention.



Muscle
Haematomas

Definition:
= Localized bleeding within a muscle

= High-risk muscles: Large, deep, span multiple joints e.g. iliopsoas,
quadriceps, gastrocnemius, biceps.

Pathophysiology:

* Blood accumulates within or between muscle fascicles —
1 pressure — pain, swelling, loss of function.

*= Deep bleeds may cause neurovascular
compression (e.g., iliopsoas and femoral nerve).

= Risk of pseudotumour, myositis ossificans
contracture, muscle weakness & compartment syndrome.

Clinical Features:

= Muscle pain (guarding of limping), swelling, warmth.

= Unilateral, can relate to trauma or sport, less likely spontaneous.
Incidence:

= Epidemiology: Muscle bleeds account for ~10-25% of all haemorrhages
in children with severe haemophilia (Knobe & Berntorp, 2011; WFH 2020).



Muscle

Haematoma
Management

Management Principles (WFH, 2020):

= Immediate (RICER):
= Factor Replacement / non-replacement prophylaxis (e.g., emicizumab).

= Rest (relative not strict immobility), Ice, Compression (gentle), Elevate

= Physiotherapy rehab
= Gradual, pain-free range of motion (avoid heat, massage, and stretching early).

= Progressive strengthening and flexibility: isometrics — dynamic functional
loading

= Emphasize proprioception and symmetrical gait retraining.

Physiotherapy goals:

= Prevent contractures, address weakness/muscle imbalance- restore symmetrical
movement via individualised exercise prescription (iokziji et al., 2024).

= Education on early recognition, activity modification and graduated return to sports.

Effect of novel therapies:

= Decreased rate of severity/size of the bleeds - earlier and safer mobilisation - less
joint contractures but focus on muscle weakness and loss of power

= The physiotherapist’s focus is shifting to rebuilding muscle mass, power,
and confidence for return to sport and long-term conditioning.



Definition:

- wmvt. = Chronic inflammation of the synovial membrane secondary to recurrent joint
Neovascularization e :ophage b]. ee din g_
o rtaniaoe @ - A _l = Early, reversible stage of haemophilic arthropathy
o ytokines o pr°-if;f"::)r?mw“
WQ 0 ' e:.:.: Pathophysiology:
I = Repeated bleeds 2>haemosiderin deposition within the synovium -
L inflammatory cascade = hypertrophic synovium - .fragile and hypervascular

— prone to further bleeding — vicious cycle of synovitis — bleeding —
arthropathy.

Clinical Features:

= Persistent/recurrent joint swelling, warmth, usually painless or mildly
uncomfortable with close to full ROM.

= May present as morning stiffness or subtle gait asymmetry.
= Commonly affects ankles, knees, and elbows — particularly target joints.

= TUltrasound shows thickened, hypervascular synovium without large joint
effusion.

Incidence:

= 1980s-1990s (pre-prophy)- up to 50-70% at least one joint by adolescence
(Manco-Johnson et al., 1994; Lofqvist et al., 1997).

= 2000s-2010s (early prophy): 20-30%, often limited to target joints (Fischer et al.,
2011; Stephensen et al., 2012).

= 2020’s: <10%, most mild or subclinical\hypertrophy(Oldenburg et al., 2023; Valentino et
al., 2024).



Management Principles (WFH 2020 & EAHAD 2023):

= Immediate (RICER) for pain/swelling management:

= Physiotherapy Rehab:
= Initiate pain-free ROM (avoid aggressive stretching or manual therapy)
= Emphasise joint alignment, proprioception, progressive strengthening

Effusion M | = Hydrotherapy useful for early mobility and pain modulation.

Synovial [ ]
hypertrophy Increased Doppler activity

Introduce functional and sport-specific retraining gradually.
Adjuncts:

= Ultrasound monitoring: to track synovial thickness and vascularity.
C h ro n |C = Medical adjuncts: Steriods or radiosynovectomy for refractory cases.
Key Physiotherapy Goals:

Sy ﬂ OV I t | S = Reduce synovial inflammation to prevent recurrent bleeding and joint
deterioration.

m a n a ge m e nt = Restore symmetrical strength, coordination, and confidence in movement.

= Educate child and parents on early signs of inflammation and safe loading.

Impact of Novel Therapies:

= Chronic synovitis prevalence now <10% in children on prophylaxis (Oldenburg et
al., 2023).

= Focus shifting from managing recurrent synovitis to optimising joint health and
physical literacy.

= Physiotherapists play a key role in early detection using MSK Ax (+/-POCUS) and
guiding return-to-play safely.



But, not everything is
related to their
bleeding disorder....

Common musculoskeletal issues of
childhood can also affect children
with bleeding disorders




Developmental alignment variations e.qg. flat feet, intoeing,
genu varum/valgum

= Usually physiological normal variances and self limiting

= Management: paediatric physiotherapy for monitoring and
intervention if functionally limiting

JOINT ~ HYPERMOBILITY

Musculoskeletal

conditions of
early childhood

Genu valgum Genu varum

Hypermobility

= Features: excessive joint range of motion +/- associated pain,
instability, recurrent strains

= Management: strengthening, proprioceptive training, activity
advice and education (normalisation)



0SGOOD-SCHLATTER DISEASE

NN 7] % INFLAMMATION of the PATELLAR
\ LIGAMENT
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Musculoskeletal

conditions of mid-
late childhood

Achilles Tendon

Microtears

Heel

Traction apophysitis injuries

= Mechanism: repetitive traction at growth plates (e.g. calcaneous
and tibia) during phases of rapid growth

= Presentation: tenderness over the affected growth plate,
localized pain with activity, often in active children aged 8-15
years

= Management: self-limiting condition, advice and education,
activity modification for pain management

Overuse injuries/tendinopathies e.g. patella and achilles
tendinopathy

= Mechanism: poor biomechanics, increased training load

= Presentation: physically active children, often later in
childhood/during adolescence

= Management: load management, flexibility, strengthening,
biomechanical corrections



Rehab options
for kids

Hydrotherapy
Wearable activity monitors
Orthoses/AFO
Use of POCUS

Video/telebased rehab

inkl.com



Promoting sports

participation in
childhood

Historically restricted due to fear of bleeds or injury.

Now, children on prophylaxis report similar or higher physical activity levels than
peers without haemophilia (stephensen et al., 2022)
Evidence Summary:

= Encourages age-appropriate physical activity and sport for
musculoskeletal and psychosocial benefits. @Biokziji et a1, 2024)

= From a musculoskeletal perspective, regular activity (Buzzard 2011; van der Net
et al., 2006; Cuesta-Barriuso 2019)

= improves proprioception

* muscle strength

= promotes joint stability

= Improves functional independence.

= No increase in bleed rates when sport is well supervised (stephensenetal,
2022)

Clinical Message:

= With prophylaxis and physiotherapy guidance, children with
haemophilia can safely participate in sport.

= Focus shifts from restriction = empowerment, injury prevention, and lifelong
movement confidence.



_ = In the past, physiotherapy in children with haemophilia
was largely reactive — managing bleeds and joint
damage.

= But with improved prophylaxis, EHL factors and
Ch | |d h OOd emicizumab, many children now have near-normal
bleed rates.

Summary

= Physio role is shifting from damage control to
proactively optimising lifelong musculoskeletal health
and participation in physical activity, which will

ultimately support their joint health into adulthood.
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