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Abstract

Introduction: Moderate haemophilia has traditionally been associated with less

complications than severe haemophilia. Changes in treatment recommendations

have highlighted the burden of moderate haemophilia with a subset of patients

with a severe bleeding phenotype. The ankle joint is disproportionally affected by

ankle haemarthropathy however the impact has not been evaluated in moderate

haemophilia, nor the effect on health related quality of life (HRQoL) or foot and ankle

outcomes.

Aims: To establish the impact of ankle haemarthropathy in patients with moderate

haemophilia.

Methods: A multicentre questionnaire study recruited patients from 11 haemophilia

centres in England, Scotland andWales. The HAEMO-QoL-A and Manchester-Oxford

foot and ankle questionnaire (MOXFQ)with total and domain scoresmeasured impact.

Measures of pain and ankle haemophilia joint health (HJHS) scoreswere also collected.

Results: Twenty-nine participants were recruited. HAEMO-QoL A mean (SD) total

scores of 10.8 (5.2) of 100 (best health) and foot and ankle specificMOXFQtotal scores

of 45.5 (24.7) above zero (best outcome) indicate poor HRQoL and foot and ankle out-

comes. Average ankle pain over past 6 months of (0–10) 5.5 (SD2.5) was reported and

median (IQR) ankle HJHS of 3.0 (1;12.5) to 4.5 (0;9.5) for the left and right ankles.

Conclusion: HRQoL and foot and ankle specific outcomes are poor in patients

with moderate haemophilia and ankle haemarthropathy, driven by chronic levels of

ankle joint pain. Despite moderate haemophilia being considered less affected by

haemarthrosis and haemarthropathy, patients with a bleeding or haemarthropathy

phenotype are clinically similar to patients with severe haemophilia A.
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2 WILKINS ET AL.

1 INTRODUCTION

Haemarthropathy is an inherent clinical feature of severe

haemophilia.1 Clinically moderate haemophilia is less severe in

presentation however, those with a bleeding phenotype are reported

to have similar or higher bleed rates than patients with severe

haemophilia. European studies of treatment in moderate haemophilia

report median annual bleed rate 2–8 compared to 1–4 in severe

haemophilia.2,3 In addition, examination of annual joint bleed

rates (AJBR) from the United Kingdom Haemophilia’s Doctors

Organisation (UKHCDO) national haemophilia database report

patients with moderate haemophilia had median AJBR between 1 and

5.2 In the UK treatment of moderate haemophilia has been placed

on the clinical burden of haemarthrosis in moderate haemophilia.4–6

Recently published recommendations by the UKHCDO now endorse

the initiation of haemostatic management with prophylaxis treatment

regimens if moderate haemophilia patients experience haemarthrosis

or clinically significant bleeding.7 Despite this advancement in treat-

ment recommendations prevention of joints disease is paramount in

delaying or halting joint disease.

In adults with severe haemophilia AJBR of the most affected

joints of the ankles, elbows and knees are similar, however the

ankle joint is disproportionally affected by haemarthropathy.8 It is

not fully understood why the ankle is disproportionately affected by

haemarthropathy. Haemarthrosis has been shown to cause synovitis

and functional joint change resulting in articular cartilage degen-

eration, bone damage, loss of joint space which leading to chronic

end-stage haemarthropathy.9–11 Changes to ankle joint structure and

function are thought to expose the ankle joint to high contact and

shearing forces, however no definitive evidence has been established

for this hypothesis.12–14 The advancements in novel factor and non-

factor treatments are yet to be utilised or realised in the management

of moderate haemophilia, and therefore the risk of joint disease

remains an inherent clinical feature of their haemophilia status.7

Health related quality of life (HRQoL) of patients with moderate

haemophilia is comparable to the general population in Netherlands,

however a subset of patients (23%/ n = 39) have been identified who

have more frequent episodes of bleeding and haemarthrosis.3 Worse

orthopaedic complications were reported in27% (n = 46) of patients

who reported joint impairment, chronic pain (n = 26 /15%) and the

need for orthopaedic aids (n = 41 /24%).3 Similarly a recent Nordic

studyof joint health and treatmentmodalities inmoderatehaemophilia

identified generally good joint health, but a proportion (n = 36 /25%)

of patients with moderate haemophilia had severe haemarthropathy.6

In adults with severe haemophilia the ankle joint is often cited as the

main site of haemarthropathy and pain when compared to the most

commonly affected joints of the elbows and knees. The impact of ankle

haemarthropathy on overall musculoskeletal health, including foot and

ankle outcomes inmoderate haemophilia has not been reported.16–19

A subset of patients experience worse outcomes than the general

moderate haemophilia population and the ankle is disproportionately

affected by haemarthropathy in patients with severe haemophilia.

Therefore, it was the aim of this paper to quantify the impact of ankle

haemarthropathy of patients with moderate haemophilia investigating

health related quality of life (HRQoL) and foot and ankle patient-

reported outcome measures (PROMs). Secondly, we aimed to report

the clinical measures of ankle haemarthropathy, ankle AJBR and levels

of patient reported chronic ankle pain.

2 METHODS

A cross-sectional multi-centre questionnaire was distributed to 18

national sites consisting of 13 haemophilia comprehensive care cen-

tres (CCC) and five haemophilia treatment centres (HC). Section A

was completed by patients and comprised the validated haemophilia-

specific quality of life (QoL) questionnaire for adults (Haemo-QoL-A),

and foot and ankle specific outcomemeasure, theManchester-Oxford

Foot Questionnaire (MOxFQ, foot and ankle) (see Supplementary file

A).

The HAEMO-QoL-A is a HRQoL tool consisting of 41 ques-

tions scored in subscales of functional activity, role function, worry,

consequences of bleeding and emotional impact and treatment

concerns.20,21 Higher scores indicate better health, with raw scores

combined to produce a total score with 0 indicating worst health and

100 best possible health.22 The MOxFQ (foot and ankle) is a PROM

used to evaluate foot and ankle pain, consisting of three domains of

walking/ standing pain and social interactions. A higher total index

score (0–100) indicates worse severity.23–26

Demographic details including disease characteristics (haemophilia

type, severity), ankle pain status over six months using a numerical

pain rating scale (NPRS) (Pain in your ankle over the last 6 months;

How painful has your ankle been over the past six months? 0 = No

Pain, 10 = Pain as bad as you can imagine)27 and the presence of

haemarthropathy at the most affected joints of the ankles, elbows,

and knees. Section B was completed by the centre nurse, allied health

professional (AHP) or doctor and included confirmation of disease

characteristics, current treatment regime and a recent haemophilia

joint health score (HJHS) for the ankles only, collected by the cen-

tre specialist haemophilia physiotherapist at the participants clinical

review and point of data collection.

3 STUDY POPULATION

Patients aged 18 and over with moderate haemophilia (A&B) with a

consultant diagnosis of ankle haemarthropathy, confirmed by X-ray or

magnetic resonance imaging were included. Patients were excluded

from the study if they were female or had a different bleeding dis-

order such as Von Willebrand’s disease. Patients with significant

co-morbidities such as diabetes or inflammatory arthritis that might

lead to altered foot and ankle biomechanics or neurological deficit and

pain/ altered sensation were excluded, as were patients with severe

haemophilia. Patients with mild haemophilia A and B were excluded

as spontaneous bleeding is not reported.1 Health professionals iden-

tified patients at the associated haemophilia CCC or HC. Informed

written consent, in line with Good Clinical Practice guidelines, was
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WILKINS ET AL. 3

TABLE 1 patient characteristics

Age (years) 48.4 (SD 15.9)

BMI (kg/m2) 26.4 (SD 6.6)

Haemophilia A (yes) 25 (86.2%)

On demand treatment 14 (48.3%)

Prophylaxis 15 (51.7%)

Values are reported as mean (SD) unless otherwise stated BMI = Body

Mass Index, SD = Standard deviation IQR = Interquartile range (25 and 75

percentile).

obtained before completion of the questionnaire. Ethical approval

was obtained (IRAS:206141, R&D:PD16/227) and recruitment was

undertaken across England, Scotland and Wales, with support from

the National Institute for Health Research (NIHR) clinical research

network (non-malignant haematology).

4 DATA ANALYSIS

Data were analysed using Statistical Package for the Social Sciences

(SPSS) version 26 (Armonk, NY: IBM Corp). Descriptive analyses are

reported as mean and standard deviation, and data not meeting the

criteria for normalcy are presented as the median and interquartile

range (25th and75th) for the primary outcomes theHaemo-QoL-A and

MOxFQ (foot and ankle) scores and secondary outcomes.

5 RESULTS

A total of 29 patients with moderate haemophilia were recruited

from 11 haemophilia centres across the United Kingdom. Distribution

amongst centres consisted of one participant at three centres, two

participants at three centres and above three at five centres. Patient

characteristics are presented in Table 1. The majority of participants

had haemophilia A with four patents (13.8%) having haemophilia B.

Mean BMI of 26.4 (SD 6.6) kg/m2 indicate that patients were over-

weight (25.0–29.0 kg/m2).28 Prophylaxis and on demand treatment

were similarly distributed amongst patients.

Details of patient reported haemarthropathy and ankle

haemarthrosis rates and ankle NPRS over a 6 month period are

presented in Table 2. In patients reporting ankle haemarthrosis

patients reporting ankle haemarthrosis reported a median rate of

3.5 (IQR 2;6) for combined left and right ankles. A large proportion

of patients reported bilateral ankle haemarthropathy (13/ 44.8%).

Multi-joint haemarthropathy was reported in 12 (41.4%) participants

reported ankle and knee, nine (31.0%) participants reported ankle

and elbow, and four (13.8%) participants had ankle elbow and knee

haemarthropathy.

5.1 HRQoL and PROMs

The individual domain scores of the HAEMO-QoL-A and MOxFQ

are presented in Figures 1 and 2, respectively. Patients with mod-

erate haemophilia appear to report low scores across the domains

of role function, worry and consequence of bleeding and treatment

concerns.

The MOxFQ (foot and ankle) PROM (Figure 2) report higher scores

for the walking/ standing domain indicating worse physical function

followed by pain.

Total and index scores of the HAEMO-QoL-A and MOxFQ are

presented in Table 3. Total scores for the HAEMO-QoL-A were low

indicating worse HRQoL. The MOxFQ (foot and ankle) index were

similar for combined scores, no haemarthrosis and patients reporting

ankle haemarthrosis over the previous 12months. BothHAEMO-QoL-

A andMOxFQconfidence intervalswerewithin the boundaries of each

condition (total, no bleed, bleed).

6 DISCUSSION

This study has provided insight to the burden ofmoderate haemophilia

in a cohort of patients with ankle joint haemarthropathy. HRQoL and

foot and ankle outcomes were poor and driven by chronic levels of

ankle joint pain. Multi-joint haemarthropathy was reported in 72.4%

(n = 21) of patients which suggest that in moderate haemophilia

patients with a bleeding or haemarthropathy phenotype have similar

musculoskeletal complications to severe haemophilia A.

The HRQoL of patients with moderate haemophilia in the Nether-

lands report majority of patients had few physical limitations mea-

sured using the haemophilia activities list and QoL to the general

population.15 SF-36 scores were similar to the general population

across all domains of the SF-36, however a subset of patients were

more affected by joint disease with worse QoL.15 In comparison the

moderate patients in this study were recruited because they had

ankle joint haemarthropathy and therefore worse joint disease than

the general moderate haemophilia population. Patients with ankle

haemarthropathy had poorHRQoLwith low total and domain scores of

the HAEMO-QoL-A with the patient’s particular affected by concerns

of role function, worry, consequence of disease and treatment con-

cerns. This reflects the historical treatment of moderate haemophilia

where prophylaxis factor treatments were more likely to be offered to

severe haemophilia. Similarly having moderate haemophilia was con-

sidered the clinical the equivalent of having severe haemophilia and

treated by prophylaxis.7 Therefore worry about treatment access and

self-management and the long term consequence are a problem for

patients withmoderate haemophilia.

Historically patients with severe haemophilia were treated within

the range of moderate factor levels by maintaining trough levels above

1IU/dl and tailoring prophylaxis to activities affording great protection

against bleeding.28 More recently patients withmoderate haemophilia

and factor levels between 1–3 IU/dl have a more severe clinical

phenotype and those with levels of 3–5 IU/dl were less affected by

bleed complications.3 Patients within this impact study with moderate

haemophilia may not have had access to prophylaxis in early years

(below five years of age) or are still treated by on demand do not

have the same factor cover and therefore the risk of bleeding during
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4 WILKINS ET AL.

TABLE 2 Clinical characteristics

Annual ankle joint bleed rate 2.9 (SD 5.0)/ 1 (IQR 0; 4)

Ankle joint bleed over 12m period (yes)/rate (mean SD/median) N= 16 (55%)

2.9 (SD 5.0) 3.52,6

Average ankle pain over the past six months (0-10) 5.5 (SD,2.5)

Ankle HJHS (median, IQR) Left 6.5 (SD 6.1), 4.5 (1; 12.5)

Right 5.3 (SD 6.1), 3.0 (0 9.5)

History of ankle surgery (yes) 6 (20.7%)

Ankle haemarthropathy one/ both 16 (55.2%)/ 13 (44.8%)

Elbow haemarthropathy one/both 7 (24.1%)/ 3 (10.3%)

Knee haemarthropathy one/ both 8 (27.6%)/ 4 (13.8%)

Values are reported as mean (SD) and/or median (IQR), SD= Standard deviation IQR= Interquartile range (25 and 75 percentile), HJHS= haemophilia joint

health score.
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activities of daily living (ADL) are at risk of bleeding, or treatment after

a bleed event.7

AJBR was only reported for the ankle in this study, as we aimed to

take particular focus on the ankle joint based on the disproportion-

ate levels of ankle haemarthropathy reported in severe haemophilia.

Patient reported AJBRwere high when compared to Scott et al (2019)

study of treatment and outcomes in severe and moderate haemophilia

with total median (IQR) AJBR 2.0 (.0–5.0) in those reporting prophy-

laxis and 5.0 (2.0--15.3) on demand treatment.2 Over the previous

12 months 55% (n = 16) reported a bleed over the previous six

months with median ankle AJBR in this study of 1.0 (0–4). Whilst the

number was low a single significant or repeated minor haemarthro-

sis is known to damage cartilage and trigger the development of

haemarthropathy.29-31
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WILKINS ET AL. 5

TABLE 3 Total and index score of the HAEMO-QoL-A and theMOxFQ (foot and ankle)

HAEMO-QoL-A†

Mean (SD)/Median (IQR)

Physical function 42.3 (13.9)/ 44.4 (36.7; 48.9)

Role Function 26.1 (23.3)/ 18.2 (12.8; 32.7)

Worry 25.8 (26.0)/ 20.0 (2.0; 38.0)

Consequence of bleeding 31.7 (26.5)/ 22.6 (11.4; 42.9)

Emotional impact 59.1 (19.7)/ 63.3 (46.7; 73.3)

Treatment concerns 30.1 (30.5)/ 26.7 (6.7; 46.7)

Total score 35.8 (17.4)/ 32.8 (25.1; 41.1)

Bleed 12m (n= 16) 36.7 (20.8)/ 28.7 (24.6; 45.1)

No bleed 12m (n= 13) 34.8 (12.6)/ 33.0 (26.2; 36.7)

MOXFQ (foot and ankle)‡

Mean (SD)/Median (IQR)

Walking/ standing 14.5 (8.0)/ 15.0 (11.5; 20.0)

Pain 9.5 (5.1)/ 11.0 (6.0; 12.5)

Social 5.3 (4.0)/ 4.0 (2.5; 7.5)

Total score 45.8 (24.7)/ 45.3 (36.7; 57.8)

Bleed 12m (n= 16) 50.5 (27.4)/ 51.6 (42.6; 57.8)

No bleed 12m (n= 13) 40.0 (23.4)/ 40.6 (25.0; 52.3)

Values are reported as mean (SD) and/or median (IQR) †best health related quality of life (HAEMO-QoL-A) is equal to 100 for each domain and total score, ‡Best
PROMs (MOXFQ) are equal to zero.

Patients with moderate haemophilia are considered to be less

affected by the complications of bleeding such as haemarthropathy

when compared to severe haemophilia, but this was not the case

in this study. The sample recruited to this study (n = 29) is a rel-

atively small sample size, or findings are similar to De Juili et al.

(2014), who in a much larger sample (n = 75) identified that whilst

the majority of those with moderate haemophilia have fewer bleeds

and lower bleed-related complications a proportion of patients are

severely affected by haemarthrosis, disability and reduced HRQoL.28

Måseide et al also identified a subgroup of patients with more severe

joint haemarthropathy in Nordic haemophilia patients with moder-

ate haemophilia A and B.6 In this impact study we aimed to recruit

this proportion of patients with ankle haemarthropathy, therefore

it would be expected that they would represent a more affected

cohort with poor HRQoL and Foot and ankle PROMs than previously

reported.

The foot and ankle PROMs of patients in this study were equivalent

to OA cohorts awaiting ankle fusion and arthroplasty surgeryMOXFQ

total scores and individual domains ofwalking/ standing pain and social

interactions indicating chronic joint pain anddisability.32 There are few

studies that report specific foot and ankle PROMs in haemophilia and

patients with moderate haemophilia only reported in one study with

a small number of moderate patients (n = 3).12 Both studies report

that moderate levels of haemarthropathy correlated with moderate

impact using a recognised foot and ankle PROM.16,17 In the presence

of established joint haemarthropathy has been reported to “burn out”

as the levels of joint disease become chronic and the rates of joint

haemarthrosis decline.33 In this study the median ankle HJHS were

between 3.0 and 4.5 which suggest the patients had moderate lev-

els of haemarthropathy. Therefore, the rates of ankle haemarthrosis

represent joints that are pathological with ongoing synovial hypertro-

phy that is more likely to be damaged due to abnormal ankle joint

biomechanics and pathological joint changes which predispose the

joint to increased risk of bleeding. The findings of this study indicate

that patients are moderate in disease type, however joint disease is

similar to patients with severe haemophilia and ankle haemarthropa-

thy as well as patients reporting elbow (24.1%) and knee (27.6%)

haemarthropathy suggesting thatpatients in this studyhavemulti-joint

haemarthropathy.6

Ankle pain in this study were comparable to a large American sur-

vey of the experience of pain and haemarthropathy reported a mean

(SD) NPRS (0–10) patient-reported persistent pain of 4.32 of 10 (SD,

2.53) in moderate and 4.25 of 10 (SD, 1.90) in those with severe

haemophilia.32 The level of haemarthropathywasnot directly reported

in theAmerican studyandwhilst thehealthcare systemdiffers fromthe

UK, scoreswere similar to this studies patients. This would suggest our

data is representative of haemophilia in both acute and chronic pain,

driven by synovitis, and chronic joint disease despite the less severe

haemophilia classification.32

Ankle joint pain in problematic in clinical practice accounting for

45% of joint pain in haemophilia and multi-joint haemarthropathy.18

Unlike the other affected joints of the knees and elbows the complex-

ities of the ankle expose the joint to high forces during the loading

phase of the gait cycle with ground reaction forces up to five times

the patient’s body weight.34 The high ground reaction forces com-

bined with limitations in ankle range of motions caused by ankle

haemarthropathymake offloading difficult during ADL.16,34

It is now recommended that patients with moderate haemophilia

should be offered prophylaxis if they experience clinically signifi-

cant bleeds or joint bleeding to prevent joint haemarthropathy.35,36

Similarly in the UK it is recommended that patients with moderate

haemophilia are assessed by a specialist physiotherapist at the same
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6 WILKINS ET AL.

frequency as those with severe haemophilia to detect joint pathol-

ogy in children, monitor joint health in adults and direct prophylaxis

treatment.35

The ankle joint is clinically difficult to assess with only access to the

anterior and posterior margins with the HJHS reported to only mod-

erate correlate with pathological changes identified using magnetic

resonance imaging (MRI).37 At the ankle it is recommend that where

a patient presents with early ankle joint disease and a HJHS of less

than 3 additional imaging such as MRI or musculoskeletal ultrasound

(US) imaging should be considered.37 The use of imaging modalities

such as point of care US provides a cheap and repeatable addition to

clinical assessment and have been shown to be effective at identifying

early joint changes at themost affected joints of the ankles, elbows and

knees.38

The study findings advocate the need for targeted pharmacologi-

cal and non-pharmacological interventions in moderate haemophilia.

A recent systematic review of pain management highlighted that

studies involving physiotherapy interventions lacked methodologi-

cal trial designs to make any conclusive recommendations for pain

management.39 Similarly, there is some low-quality evidence that the

use of foot orthoses and footwear interventions reduce pain, however

currently, there is no conclusive evidence sufficient to change clinical

management and guidance.40

7 LIMITATIONS

This study is limited by the sample size, whist patients were recruited

from multiple sites our finding suggest only a small proportion of

patients report ankle haemarthropathy, however we aimed to recruit

patients with ankle haemarthropathy and our sample size is sim-

ilarly to subsets in other studies with patients who have worse

haemarthropathy.3,6 Trough levels and treatment levels were not

reported in this study which may have provided further clinical rele-

vance to findings, however the patient reported in this study already

have haemarthropathy and compilations related to haemarthrosis. The

finding of this study do however, support recently published recom-

mendations on the initiation of primary and secondary prophylaxis

treatment of moderate haemophilia to prevent haemarthrosis and

prevent or delay the progression of haemarthropathy.7

8 CONCLUSION

Moderate haemophilia with a bleeding phenotype displays similari-

ties to severe haemophilia in the development of haemarthropathy.

This study demonstrates that a subset of patients with moderate

haemophilia and ankle haemarthropathy who report poor HRQoL,

marked increase in foot and ankle PROMs, and ankle pain similar to

patients with severe haemophilia A. AJBR remain similar to the UK

THUNDER study and whist levels of joint damage are lower than

severe haemophilia, the age of the patients in this study suggest joint

disease is delayed and driven by repeated haemarthrosis. The findings

of this study highlight the need for early initiation of pharmacolog-

ical treatment regimens, closer monitoring of joint health in moder-

ate haemophilia and target pharmacological and non-pharmacological

interventions for the management of ankle haemarthropathy in

haemophilia.
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