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Abstract

Introduction: Haemophilia is an inherited, X-linked blood clotting disorder caused by
the deficiency of coagulation factors VIII (FVIII, haemophilia A) or IX (FIX, haemophilia
B). Spontaneous bleeds are common in severe forms of haemophilia and can also occur
in moderate and mild haemophilia. Severe or repeated bleeding at a joint can evolve
into chronic haemophilic arthropathy, with functional damage of the joint, disability,
and intense chronic articular pain. Nonetheless, acute and chronic pain may emerge
due to secondary conditions related to bleedings.

Aim: This narrative review aims to critically discuss the most recent evidence about
pain in haemophilia to give healthcare professionals a clear picture of current
knowledge hence favouring the optimisation of clinical management of pain.
Methods: Extensive literature search with the terms ‘hemophilia’ AND ‘pain’, focusing
on the time window 2021-2023.

Results: Acute and chronic pain is a critical aspect of haemophilia at all ages. It should
be considered a multifaceted phenomenon, with a positive role as an early emergency
signal of a clinical event (haemarthrosis), and numerous detrimental aspects linked to
its burden that heavily affects the health-related quality of life, with psychological and
social consequences.

Conclusion: Despite its prevalence and frequency in people with haemophilia, pain
is often underestimated by healthcare professionals, leading to insufficient and inad-
equate treatment, also due to uncertainty linked to the presence of the coagulation
disorder or arthritic flares.
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1 | INTRODUCTION

According to the Merriam-Webster dictionary, haemophiliais ‘a hered-
itary, sex-linked blood defect occurring almost exclusively in males,
that is marked by a delayed clotting of the blood with prolonged or
excessive internal or external bleeding after injury or surgery and, in
severe cases, by spontaneous bleeding into joints and muscles and that
is caused by a deficiency of clotting factors'’. However, it is worth not-
ing that this lay definition, although comprehensive and overcoming
previous biases such as full gender exclusivity, does not address one
crucial and unavoidable aspect of haemophilia syndromes: pain. This
may reflect perceptions that might be held by some non-specialists in
the field.

The improper blood clotting occurring in haemophilia A and B is
caused by the lack or deficiency of the coagulation factor VIII (FVIII)
or the coagulation factor IX (FIX), which results in compromised activa-
tion of factor X and, consequently, in the underproduction of thrombin
in the clotting cascade.? Female subjects are mostly heterozygous car-
riers of one mutated gene on a single X chromosome and may present
with a wide range of symptoms of haemophilia.2

The severity of haemophilia is defined as severe if the levels of FVIII
or FIX are < 1%, moderate if between 1% and 5% and mild if > 5%
and < 40% of normal.®* A recent meta-analysis highlighted a preva-
lence of haemophilia of 17.1 cases (per 100,000 males) for all severities
of haemophilia A, 6.0 cases for severe haemophilia A, 3.8 cases for
all severities of haemophilia B and 1.1 cases for severe haemophilia
B.4

Standard of care (SOC) to control severe haemophilia includes pro-
phylactic factor replacement therapy (FRT), aimed at compensating for
the deficiency of coagulation factors FVIII or FIX, non-replacement
therapies and other treatment perspectives, including gene therapy
strategies.””” It is worth noting that last decades have been seeing
a progressive improvement in the global care of haemophilia, with
the optimisation of the on-demand treatment on one side, and of
prophylaxis, by both its fine tailoring and the use of novel pharma-
cological approaches (e.g. emicizumab), on the other side. According
to the impressive results obtained with the abovementioned strate-
gies, the therapeutic target has been changed from the conversion
from severe to moderate phenotype, to O bleeds. The latter, how-
ever, seems to be still a bit too ambitious aim for current clinical
practice.8?

Spontaneous bleeds are common in severe forms of haemophilia,
while in people with moderate haemophilia, bleeding occurs after
minor injuries and spontaneous bleeding is rare.?

People with mild haemophilia experience sporadic bleeding because
of a trauma, injury or surgery and often remain undiagnosed until a
prolonged bleeding occurs.'© However, a wide variability of bleed-
ing phenotype has been reported, with some moderate patients and
a few mild patients reporting frequent and severe bleeding with
bleeding-related complications.!1:12 Bleeding episodes in joints and
muscles can cause acute pain combined with swelling, warmth and/or

decreased range of motion.'® Severe or repeated joint bleeding can
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eventually progress to chronic haemophilic arthropathy, triggered by
the severe degeneration of cartilage.21%1> In the majority of peo-
ple with haemophilia (PWH), the joint damage affects bone health,
resulting in intense chronic articular pain.'®1¢ Despite treatments
that could reduce the incidence and severity of bleedings, subclini-
cal episodes and haemophilic arthropathy can occur, and pain may
persist.17:18

Pain represents a critical aspect of haemophilia at all ages
(Table 1).1%20 According to growing evidence, acute and chronic pain
may intertwine with haemophilia and its mechanisms more than
previously considered.!® Pain in haemophilia should be seen as a multi-
faceted phenomenon, with a positive function as a pathophysiological
signal and many detrimental aspects linked to its burden. In point of
fact, pain is i) often an early symptom of more or less unexpected,
potentially severe or life-threatening medical events (bleeding) con-
sequent to the primal coagulation disorder (the Good); ii) a highly
prevalent subjective disturbance, both acute and chronic, related to
articular involvement (haemarthrosis and microbleedings, synovitis),
likely intensified by alterations in physiological nociceptive pathways
and mechanisms, which are still not fully understood (the Bad); iii) a still
under-recognised, and hence undertreated, feature of haemophilia,
closely related to anxiety and depression, with a relevant burden for
patients and caregivers (the Ugly) (Figure 1).

To discuss the most recent evidence emerging about pain in
haemophilia, we extensively searched PubMed with the terms
‘haemophilia’ OR ‘hemophilia’ AND ‘pain’, focusing on the time window
2021-2023, identifying 267 papers. This narrative review aims to give
healthcare professionals (HCPs) a clear picture of current knowledge,
hence favouring the optimisation of clinical management of pain. It
is worth noting that the main focus of this narrative review is the
evaluation of pain in PWH and not its treatment (read as, available
pharmacological and non-pharmacological therapies), which have been
recently and widely reviewed elsewhere.1821

2 | THE GOOD-—PAIN AS A LIFE
(HEALTH)-SAVING SIGNAL

About 70%—80% of bleeding episodes in haemophilia occur into large
synovial joints, with ankles, knees and elbows as the most affected
sites.231? However, they can also affect intracranial sites, muscles
(particularly large muscle groups), oropharyngeal sites, the arms,
and the genitourinary and gastrointestinal tracts.?2 Timely recogni-
tion of bleeding symptoms in PWH is crucial for prompt medical
intervention and to prevent or limit complications, such as drops in
haemoglobin level. Intense pain caused by bleeding episodes such as
those reported in the recently published cases described below and
classified in Table 2, according to their clinical manifestations, out-
comes and the treatment required, can serve as a warning signal of
a possible acute event, thus playing a positive role, counteracting at
least in part its detrimental effects on health-related quality of life
(HRQoL).
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TABLE 1 Painprevalence in people with haemophilia.

Study population Study type Pain assessment tools Pain prevalence Reference
Male adult PWH with National cross-sectional BPI, EQ-5D-3L, questions Pain was reported by 86% of Chantrain et al.
haemophilia A or B (n = 185) survey conducted in about haemophilia patients with severe haemophilia, 202320
Belgium 71% of patients with moderate

haemophilia and 32% of patients
with mild haemophilia

Male adult PWH with Systematic review of 13 Self-made surveys, VAS Pain was reported by 75% of Ransmann et al.
haemophilia Aor B studies EQ-5D-3L, WFH-score, patients. Chronic pain was 20227
haemophilia adapted reported by 40% of patients, with
csQ a greater frequency for moderate

pain (61.0%) compared to extreme
pain (11.6%)

Male adult PWH with National, cross-sectional, MHPQ Pain was reported by 62% of Kurcaloglu and
haemophilia A or B (n = 50) observational study patients during the last year, with Atay 20234
conducted in Turkey 93.5% of them reporting pain
lasting > 3 months
Male PWH with haemophiliaA  National, cross-sectional, MHPQ Pain was reported by 78.8% of Pinto et al. 2020%°
or B of all ages (n = 144) large observational study adults, 76.2% of
conducted in Portugal children/teenagers, and 68.4% of

children, with 62.5%, 61.9%, and
42.1% of them, respectively,
reporting pain lasting > 3 months

Male adult PWH with National cross-sectional, EQ-5D; EQ-VAS Frequent pain was reported by 59%  Khair et al.
haemophilia A or B of all non-interventional of patients 20231
ages (n=599) survey study conducted

inthe UK

Abbreviations: BPI, Brief Pain Inventory short-form; CSQ, Coping Strategies Questionnaire; EQ-5D-3L, EuroQol-5-Dimensions-3-Levels; MHPQ, Multidi-
mensional Haemophilia Pain Questionnaire; PWH, people with haemophilia; UK, United Kingdom; VAS, Visual Analogue Scale; WFH, World Federation of

Haemophilia.
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FIGURE 1 Schematic representation of the multifaceted aspects defining pain in haemophilia, highlighting the significance of acute pain and
the consequences of chronic recurrent pain.
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TABLE 2 Summary of the clinical cases published in the last 2 years emerging with pain symptoms.

Patient history

24-year-old male with severe *

haemophilia A, missing
three doses of Factor VIII
replacement

27-year-old male with
haemophilia B, history of
hematomas both
spontaneous and
post-traumatic, not
compliant with follow-ups

4-year-old male with severe
haemophilia A, high-titre
inhibitors

8-year-old male with a
history of haemophilia

7-year-old male with no
history of haemophilia

44-year-old male with
haemophilia A, history of
polyarticular
hemarthrosis, hepatitis C
and HIV

74-year-old male with a
history of polymyalgia
rheumatica, hypertension,
Barrett oesophagus,

urinary tract infectionsand ¢

haematuria

21 |

Clinical manifestations

Left medial elbow pain, moderate

swelling and tenderness to palpation

over the medial epicondyle

* Pain and paraesthesiain the ring and
small fingers

* Decreased intrinsic strength

* No evidence of compartment

syndrome

* Extremely severe pain in the right
scapular region with a sudden start in
the previous night

* Localised swelling in the same region

* Lateral chest wall haematoma

* Notraumas

* Intense headache and neck pain
* Spinal epidural hematoma

* 1-year history of knee pain

* Limited range of motion

* Ganglion cyst arising from the
posterior cruciate ligament by MRI

First presentation

* right hip pain after wrestling

* inability to bear weight

* small right hip joint effusion/synovitis
at MRI

Second presentation 7 days after

* continued limp and pain

* moderate, stable effusion

Third presentations 4 days aftersevere

pain

* large hip hemarthrosis

* prolonged PTT (normal during his
previous hospital admission)

* Back and hip pain over several
months, with pain radiated into the
thighs

* Chronic headaches and neck pain

* Difficult deambulation

* Thoracic kyphosis

* Enlarged elbow bony prominences

* Left thigh pain

* Ecchymosis concerning haematomas
* Low haemoglobin

* Haematuria and bleeding gums

bilateral thighs and back

Recent case reports

Hematomas of the left groin, scrotum,

Treatment needed Outcome Reference

Surgical decompression Complete recover of activity Debkowska
(lidocaine with epinephrineto  at 6-week follow-up etal.?®
minimise bleeding) Resolution of paraesthesia,

Recovered grip strength

Two units of packed red blood The patient completed his Vedire
cells, along with two units of transfusions but left prior to et al.??
fresh frozen plasma and evaluation for interventions
recombinant factor IX 100 (evacuation of hematoma or
units/kg angiographic embolisation)

Bypassing agent therapy with No neurological sequelae at 18 Villarreal-
recombinant-activated factor months follow-up Martinez
Vi etal.?*

Emicizumab

Arthroscopic decompression of ~ Asymptomatic at Vutescu
the cyst one-year-follow-up etal?’

First presentation Discharged home 4 days after  Minkowitz

Operative aspiration and joint aspiration etal.®
arthrogram; application of Discharged
compression Pain improved the day after

Second presentation and discharged

outpatient paediatric and
orthopaedic follow-up

Third presentation

Morphine for pain control,
valium for muscle spasms and
tranexamic acid for
postoperative bleeding;
diagnosis of mild haemophilia
B; fresh frozen plasma; 2000
units of recombinant factor IX

Oxycodone Rapid improvement after Woo et al.?¢

Discontinuation of tenofovir and tenofovir discontinuation:
beginning phosphate vitamin walk without assistance, no
D, and calcium severe headaches

Blood transfusion Improved coagulation factor De Paz

Recombinant factor Vlla and VIl level within a week etal.?’

rituximab therapy

A recent report of a diagnosis of lateral chest wall haematoma in a

Localised acute pain and other associated symptoms can occur
when a PWH is not compliant with prophylaxis?® or when the
prophylactic treatment is ineffective and the therapy needs to be

adjusted.

patient with congenital haemophilia B presenting with severe back pain
in the absence of any trauma suggests that a high degree of attention
should be maintained in PWH, as bleeding can also occur in atypical
locations.?2 The importance of a timely and careful evaluation of pain

in PWH is also supported by the successfully treated case of spinal
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epidural haematoma in a paediatric patient with severe haemophilia A,
who presented a sudden onset of intense headache followed by severe
neck pain without any previous history of trauma.?*

Back and joint pain in PWH is not necessarily due to arthropa-
thy, and an accurate differential diagnosis is required, particularly in
patients with concomitant diseases and treatments.2> HCPs should
consider a wide range of aetiologies for severe pain in PWH, with an
approach that includes an extensive pain and medication history.2¢ A
case of knee pain in a paediatric patient with haemophilia A caused
by the presence of a rare ganglion cyst further confirmed that joint
pain is not necessarily due to arthropathy in PWH and that accurate
investigations should be performed.?”

Finally, a sudden intense pain not only serves as a warning signal
of a possible acute bleeding event but can also lead to a life-changing
diagnosis of haemophilia in the case of no previous medical history, as
reported by Minkowitz et al. for a paediatric patient that presented at
the emergency department with right hip pain after wrestling.28 The
unexpected bleeding and the large hip haemarthrosis that followed the
hip aspiration performed for joint effusion and synovitis led to coagu-
lation testing, revealing a low FIX level (< 17%), consistent with mild
haemophilia B. The mild form of this coagulation disorder can often
be overlooked for years before the diagnosis, and pain, together with
unusual bleeding, can help identify and treat the disease, thus increas-
ing patients’ life expectancy. Sudden intense pain can also be a signal
of acquired haemophilia (AHA) in older subjects, as reported by de
Paz et al. for a 74-year-old male patient with acute thigh pain and
haematomas for whom a careful medical evaluation allowed prompt

and effective treatment.2?

3 | THE BAD—PAIN AS AN EPIPHENOMENON OF
STILL NOT COMPLETELY UNDERSTOOD
ARTICULAR DAMAGE AND, POSSIBLY, PAIN
PATHWAYS ALTERATIONS

3.1 | Haemarthrosis and hypertrophic synovium

Haemarthrosis, which represents the most frequent type of bleeding
episodes in PWH, is a very painful event accompanied by stiffness,
swelling and restricted mobility.3° Repetitive intra-articular bleedings
can lead to synovium hypertrophy due to blood-derived iron deposition
and then to hypertrophic synovium (HS), with increased vascular perfu-
sion and the activation of inflammatory pathways.'>3! Once repetitive
bleedings have led to HS, a vicious cycle of bleeding-synovitis-bleeding
could emerge due to the profusion and fragility of vessels enriching the
synovium. HS should be submitted to enhanced haematological treat-
ment and, if not sufficient to prevent haemarthroses, HS should be
corrected with arthroscopic, chemical, radioactive or open synovec-
tomy. If the HS is not corrected, cartilage injury will occur, gradually
progressing to fibrotic scar tissue. Haemophilic arthropathy will then
become evident, triggering functional damage of the joint, chronic
pain and disability.%° In a recent study, it has been shown that peo-
ple with severe haemophilia develop gait alterations as a result of

changes in mobility of the ankle joint, caused by bleeding and pain, and
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the compensation mechanisms they induced.32 The neural control of
gait can be abnormal in subjects with haemophilic arthropathy when
associated with long years of impairment, more pain and more joint
damage.®® Haemarthrosis should be promptly diagnosed and care-
fully managed to prevent HS, and a periodic joint screening should be
done through imaging techniques to identify subclinical events. It is
worth mentioning that, in the last years, ultrasound has undoubtedly
gained a primary role, corroborated by increasing evidence.3* In par-
ticular, early haematological prophylaxis and the timely identification
of acute intraarticular bleeding in paediatric patients are essential to
avoid HS, as the immature musculoskeletal system is more suscepti-
ble to the complications of haemophilia.3> Patients with haemophilia
develop acute episodes of joint pain, which may be due to arthritic
flares or breakthrough haemarthrosis. Of interest, a symptom-based
prediction tool for the diagnosis of haemarthrosis has been recently
proposed by Gopal S et al.3¢ It consists of 20 questions that are able to
differentiate the pain of haemarthrosis from arthritic pain. The sense of
fullness within the joint was associated with the highest risk for bleed-
ing; in contrast, symptoms related to arthritic flare included a lack of
sponginess with movement. This is of particular relevance as, although
clinically similar, haemarthrosis and osteoarthritis show differences in
their pathogenesis, and a distinction during diagnosis is relevant to the

choice of an adequate therapeutic strategy.3?

3.2 | Pain sensitivity

Quite surprisingly, patients with severe haemophilia show a lower
pain tolerance than healthy control subjects, as suggested by lower
pressure pain thresholds in a study analysing gait changes for compen-
satory mechanisms in the presence of ankle joint alterations due to
bleeding.3? Lower pressure pain threshold and muscle strength have
also been detected in patients with severe haemophilia and arthropa-
thy of the knee.3” Furthermore, the amount of pain perceived by PWH
is not always related to the severity of the disease, as shown by studies
revealing alack of association between pain intensity and the structure
of the joints in adult PWH.383? A recent cross-sectional study fur-
ther investigated the factors implicated in the pathophysiology of joint
pain in haemophilia, other than structural characteristics, confirming
an increased mechanical and thermal pain sensitivity and the pres-
ence of psychological factors such as anxiety and depression.*? Overall,
the data suggest alterations of physiological nociceptive pathways that
may contribute to joint pain in PWH.

A better comprehension of the mechanisms that regulate the rela-
tionship between perceived pain and the severity of joint disease is
pivotal to selecting the most appropriate therapeutic interventions,
which have been recently reviewed?! with a specific emphasis on

chronic HS.4!

3.3 | A possible role for oxidative stress

In this setting, some recent studies highlight the role of oxidative stress

as a leading contributor to pain in haemophilia, with the mediation
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of blood-derived iron accumulated in joints during bleedings.!” Iron
plays multifactorial roles in progression to haemophilic arthropathy:
a) the haemoglobin breakdown product haemosiderin is iron-rich and
induces the expression of several pro-inflammatory cytokines, ulti-
mately resulting in articular cartilage destruction; b) iron is able to
dysregulate the expression of genes involved in synoviocyte prolifer-
ation, leading to increased synovial hypertrophy and vascularisation,
and to recruitment of inflammatory cells to the area; c) excessive
iron levels can damage the cells by increasing the production of reac-
tive oxygen species, with consequent cartilage degeneration.’” The
nervous system is particularly vulnerable to oxidative stress due to
its relatively weak antioxidant defence.*? Consistent literature find-
ings indicate that oxidative stress is intricately linked to and plays a
role in the persistence of chronic pain. This contribution can involve
both nociceptive and neuropathic pathways, operating through a com-
plex multifactorial mechanism that has been thoroughly described.t”
Among the mechanisms proposed, the combination of oxidative stress,
inflammation and cell damage occurring in joints during bleeding
may activate peptidergic nociceptors on the nerve fibres with the
antidromic release of neuropeptides and the consequent effects, and
the prodromic transmission of pain signals.l” Demonstrating these
mechanisms in PWH would allow them to be validated as therapeutic

targets.

4 | THE UGLY—PAIN AS AN INAPPROPRIATELY
TREATED CLINICAL FEATURE ASSOCIATED WITH
ANALGESIC CONSUMPTION, ANXIETY AND
DEPRESSION, AND BURDENSOME CONSEQUENCES
ON QUALITY OF LIFE

Pain pervasiveness heavily affects the QoL of PWH, with psycholog-
ical, social and economic consequences. Commonly, chronic pain is
much more complex than acute pain for patients, and that is true
also in haemophilia, which is associated with psychosocial and neu-
robiological variables that might perpetuate it, with implications for
therapeutic strategies.?° In the case of chronic pain, issues such as
relationship difficulties, mood problems, and substance and alcohol
abuse can arise from inappropriate management, and a multidisci-
plinary approach can be necessary to address them.!® In addition,
adverse events, including mild arthralgia and reactions at the injec-
tion site, can be associated with infusions, indicating that not only the

disease but also its treatment may cause pain in PWH.*3

4.1 | Pain burden in PWH

Surveys among PWH and their caregivers can provide a representative
measure of the magnitude of pain prevalence and associated anxiety,
depression and socioeconomic issues, which can also affect treat-
ment adherence. Indeed, higher depression scores were observed in a
cohort of 100 adult PWH compared to patients without haemophilia.**

Another study summarised that about one-third of patients with

BENEMEI ET AL.

severe haemophilia A suffer from anxiety, 64% from depression and
60% from other minor psychological complications.*> Poor HRQoL has
been highlighted in PWH with ankle haemarthropathy in the United
Kingdom.*¢ A survey including more than 3000 PWH in an 11-year
Nordic registry study highlighted that both paediatric and adult PWH
used more medications for pain, depression and anxiety compared
with a control-matched population, regardless of age, sex or FRT
consumption.*” In particular, data showed a higher opioid use versus
controls across all age groups, and this also emerged from a study in
the United States,*® raising concerns related to the risk of addiction
among PWH exposed to pain. Of note, chronic pain-related analgesic
consumption in PWH may complicate the postoperative analgesia in
patients undergoing surgeries with severe postoperative pain due to
the higher pain versus non-haemophilic patients.*?

Some encouraging data arose from a self-reported survey compar-
ing Danish PWH from 16 to 84 years of age versus the Danish general
population on selected indicators of HRQoL, which revealed that PWH
now resembles the general population in areas such as marriage and
education compared with earlier surveys.’® However, even for young
PWH, the disease still imposes poorer levels of employment compared
with the general population and a significant burden from arthropathy
and pain in extremities and joints.

The severity of haemophilia is a significant predictor of direct
medical and societal costs in Europe, and there is also a signifi-
cant humanistic and economic burden for patients with moderate
disease, suggesting greater indirect costs and productivity losses.”?
Another aspect of haemophilia that can increase its psychological bur-
den is the feeling of guilt experienced by mothers of children with
haemophilia due to pain during infusions and passing on the affected
X chromosome.>?

4.2 | Medical attention to pain in PWH

Pain is often underestimated by HCPs, leading to insufficient and inad-
equate therapy, also due to uncertainty linked to the presence of the
coagulation disorder.’® A recent Italian survey confirmed that HCPs
could be reluctant to refer PWH to pain specialists, who were involved
in only 26.4% of cases.>* Consistently, PWH reported not being satis-
fied with their pain control.°> The majority of PWH participating in a
multicentre study indicated no regular use of pain medication despite
a high percentage of them reporting chronic pain.*¢

Overall, the data clearly indicate that an increased awareness of
pain, anxiety and depression in all severities of haemophilia is needed,

together with improved bleed protection and patient care.

5 | DISCUSSION AND CONCLUSION

Pain experience in haemophilia patients is a complex issue influenced
by various factors.
Apart from the inherent pain associated with the pathology itself,

other contributors, such as those related to therapeutic interventions
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for disease management, including pain related to drug administra-
tion and orthopaedic surgery, should be taken into account. Although
challenging to determine, pain remains a frequent and cardinal symp-
tom in haemophilia, regardless of patients’ status or disease severity.
Recent meta-analyses highlight the wide prevalence of pain in PWH.
Chronic pain was shown to have a pooled prevalence of 46% in an
analysis including 11 studies, and similarly, another report including 13
studies found an average prevalence of 40%.1%°¢ Chronic pain mani-
fests with considerable heterogeneity among individuals with varying
disease severity levels.>® Hence, the disparities in pain experiences
among patient subgroups cannot be solely attributed to haemophilia
severity. This points to the presence of additional variables influencing
the diversity in pain perception, necessitating focused attention from
the research community. Indeed, individual variability and psychosocial
factors are potential contributors to pain experience in patients, and
the diverse methodologies employed in pain measurement amplify this
variability, emphasising the need for careful consideration in research
approaches.>657

The emergence of acute pain in a location not previously reported
in the patient’s medical history should be carefully considered during
clinical evaluations, as it could potentially serve as a crucial factor for
an emergent additional diagnosis in PWH. In this view, pain can be seen
in its traditional physiological protective role, being a burdensome but
‘good’ signal that prevents the consequences of an untreated disease.

Up to date, in countries with access to therapeutic and high spe-
cialty care, it is possible to identify two sub-populations according to
pain profile: the previous patients’ generation, including patients who
have been exposed to new treatment approaches (e.g. prophylaxis)
when the disease had already provoked irreversible damages, and the
newer generation, who have been protected by infectious risk and
exposed to a slower development of articular alterations. Accordingly,
patients belonging to the two generations may be extremely different
regarding their pain experience and not only for age reasons. About
the latter, it is worth noting that pain perception and its reporting
can be influenced by the patient’s age, with children experiencing a
lower pain threshold compared to adults.>® A study examining pain
perception in relation to age suggests a potential heightened sensi-
tivity in children compared to adolescents and adults. This variation
could stem from differences in the development of neural transmission
pathways.>? However, it is crucial to note that this observation requires
additional, comprehensive studies to establish a robust scientific
foundation.©

Pain management in PWH is still unsatisfactory.! Since the
underlying mechanisms have not been fully clarified, the therapeutic
approaches are limited, not supported by population-specific evidence,
and likely to be biased by plausible but theoretical hypotheses about
possible interactions between the disease and analgesic drug mech-
anisms. Therefore, there are currently no specific recommendations
for the treatment of pain in PWH, which should be managed on
a case-by-case basis. Chronic pain management mainly focuses on
multidisciplinary interventions, including maintaining coagulation con-
trol, pharmacological pain treatment, and physical and psychological

care.”® Specific recommendations are available for young patients,
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given the peculiarity of their physiology (haemostatic and neural sys-
tems in development, higher metabolic activity, lower threshold of
pain perception).>®> A Delphi consensus supported using a person-
alised treatment approach for pain management in paediatric and adult
PWH based on multimodal pharmacological and non-pharmacological
therapies delivered by a multidisciplinary team. The panel of clini-
cians recommended continuous monitoring and assessment of pain
and its effects on QoL, with an adequate adjustment of treatment.’® A
similar multimodal approach, including not only different types of anal-
gesia but also physical and rehabilitation medicine and psychological
strategies, has been suggested with particular reference to manag-
ing musculoskeletal haemophilic pain in children and young adults.¢
Consistently, a meta-analysis of 15 trials highlighted that physical ther-
apy is effective in reducing pain in PWH, enhancing joint health and
increasing joint range of motion.®2

Assessing the mechanisms underlying pain onset is central to
identifying therapeutic interventions. The potential role of inflamma-
tion and oxidative stress, common responses to bleeding, is worth
investigating”:¢3; neuroinflammatory mechanisms may also have a
role, although still to be clarified.®* Exploring inflammation involve-
ment and interaction with pain receptors in the context of haemophilia
could provide valuable insights into the intricate pathways contribut-
ing to pain perception in this condition.®®

Prophylaxis in PWH is a pillar to prevent bleeding and, hence, pain.
Standard FRT has been shown to be inadequate for complete pro-
tection against bleeding and arthropathy,®® and an optimisation of
prophylaxis, also including newer therapeutic approaches, would likely
lead to better pain control,” which is of particular significance for
elderly patients who have additional sources of pain.¢®

Haemophilia-related pain is often underestimated in clinical prac-
tice, and its quantitative measurement is not always performed.>® This
lack of knowledge and appropriate tools for pain assessment con-
tributes to an insufficient utilisation of pain therapy options8°4 and
points out the need for more awareness for both HCPs and patients.
In particular, HCPs should receive specific education on the investi-
gation, prevention and treatment of treat pain in this population of
patients.18>4

Overall data highlight the need to maintain a critical mindset when
thinking about pain in haemophilia and to further investigate the
pathogenesis of pain in haemophilia, identify potential specific thera-
peutic targets and develop patient-centred initiatives to improve the
wellness of PWH.
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