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Summary. Acute haemarthrosis is a frequent type of
bleeding in individuals with haemophilia. Delayed and/
or inadequate treatment can trigger a series of patho-
logical changes within the joint, leading to a painful and
disabling arthropathy. The early management of intra-
articular bleeding has the potential to prevent chronic
joint disease and may include a combination of factor
replacement, rest, ice, rehabilitation and, in certain
cases, joint aspiration. Little data are, however, avail-
able regarding the optimal management of acute haem-
arthrosis, especially with respect to replacement therapy
and the use of adjunctive therapies (aspiration, avoid-
ance of weight bearing and immobilization, as well as
the use of anti-inflammatory medication and emboliza-
tion). To provide more insight into the management of
acute haemarthrosis in patients with haemophilia, a

literature review was conducted. Concomitantly, cur-
rent management was surveyed in 26 European hae-
mophilia comprehensive care centres representing 15
different countries. The review highlights the need for
future robust studies to better define the appropriate
replacement therapy and the role of adjunctive therapies
such as aspiration. The survey reveals much heteroge-
neity in the management of acute haemarthrosis across
the EU. Within the constraints discussed, treatment
recommendations are presented that reflect the litera-
ture, current practice and the clinical experience of the
European Haemophilia Therapy Standardisation Board
(EHTSB).
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Introduction

Acute haemarthrosis is one of the most frequent types of
bleeding in individuals with haemophilia. Very young
persons, not yet treated with prophylactic infusions of
factor concentrate, and subjects treated on demand are
at risk of developing acute haemarthrosis. In addition,
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although prophylactic treatment significantly reduces
the incidence, it does not totally abolish the risk of acute
haemarthrosis [1].

The key event in the development of haemophilic
arthropathy is the extravasation of blood into the joint
[2,3]. Although the precise mechanisms are still incom-
pletely understood, in vitro and in vivo animal studies
demonstrate that deposition of iron in the synovium
causes a marked inflammatory response, which in turn
leads to damage to cartilage. Iron initiates synovial cell
proliferation, and it has been hypothesized that it may
act through the induction of critical genes including
c¢-myc and mdm?2 that control synovial cell proliferation
and apoptosis respectively [4]. These synovial changes
indirectly damage and destroy cartilage, but more
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recent data have shown that cartilage may be directly
and independently affected by haemarthrosis. Biochem-
ical markers of chondrocyte damage, such as impaired
proteoglycan synthesis, may be seen after relatively
short exposure to blood [3,5,6].

Inflammatory mediators such as IL-1o0 and TNF-a,
released from monocytes/macrophages, are also impor-
tant in synovitis and cartilage destruction, while recent
experimental data demonstrate an apparent role for
IL-10 in protecting joints from cytokine-mediated dam-
age. Angiogenesis caused by VEGF release may also
exacerbate synovitis [2,4]. Additionally, physical factors
such as joint loading may act synergistically to cause
long-term joint damage after joint bleeds [7]. In vitro
studies demonstrate that these changes occur in a dose-
and time-dependent manner, and that a duration of joint
exposure to blood as short as 2 days may be sufficient to
initiate long-term changes [5]. These issues may be
important in guiding treatment for haemarthrosis.

Delayed and/or inadequate treatment of acute haem-
arthrosis can trigger a series of pathological changes
within the joint, leading to painful and disabling
arthropathy. The treatment of intra-articular bleeding
conventionally involves a combination of factor replace-
ment, rest, ice, rehabilitation and, in certain cases, joint
aspiration. Few data are, however, available concerning
the optimal management of acute haemarthrosis, espe-
cially with respect to the replacement therapy regimen,
indications for aspiration, physiotherapy, and the use of
anti-inflammatory agents [8].

For these reasons, an extensive literature review of
the pathophysiology and the management of acute
haemarthrosis in patients with haemophilia A and B
was conducted, and a survey carried out to provide
information on current practice in 26 European hae-
mophilia centres representing 15 different countries. All
survey participants were members of the European
Haemophilia Therapy Standardisation Board (EHTSB),
an established group of experienced haemophilia centre-
based physicians responsible for treating a total of 3633
people with severe haemophilia [9].

The aim of this study was to review current data, to
assess current practice and to identify areas of contro-
versy, unresolved issues and topics for future research.
Data accrued from the literature and the survey, as well
as the clinical experience of the treaters, served as a
platform for extensive discussions within the network of
the EHTSB to develop consensus recommendations for
management of acute haemarthrosis.

Materials and methods

Literature review

A review was performed of published evidence regard-
ing the pathophysiology and management of acute
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haemarthrosis in patients with haemophilia A. The
latter included: factor substitution therapy, imaging
techniques, arthroscopy and adjunctive therapy (acute
pain control, aspiration, physiotherapy, cooling mea-
sures, anti-inflammatory agents and angiographic
embolization). Relevant papers were identified using
both PubMed and Medline searches (from 1966 to
January 2009) using as keywords h(a)emarthrosis,
h(a)emophilia, treatment, therapeutics and pathophysio-
logy. Search terms used and number of papers recovered
are shown in Table 1. Existing guidelines on the
management of acute haemarthrosis not referenced in
PubMed were also collected and critically reviewed by
members of the EHTSB.

Survey

Treatment and management practices were surveyed
using questionnaires relating to three clinical cases
designed to illustrate typical presentations of acute
haemarthrosis in patients with haemophilia:

Case 1: An 8-year-old boy (30 kg) with severe
haemophilia A without target joint, on primary pro-
phylaxis since the age of 2 years [750 units recombinant
factor VIII (rFVIII) three times a week]|, with major
swelling of his left knee on a Sunday morning. He had
injected himself on Friday and reported falling from his
bicycle on Saturday afternoon.

Case 2: A 43-year-old man (80 kg) with severe
haemophilia A and chronic arthropathy without active
target joint, receiving on-demand home treatment,
wakes up with major swelling of his left knee on a
Sunday morning.

Case 3: An 8-year-old boy (30 kg) with severe
haemophilia A without target joint, on primary pro-
phylaxis since the age of 2 years (750 units rFVIII three
times a week), with pain and slight limitation of
movement of his left knee on a Sunday morning. He
had injected himself on Friday with his standard
prophylaxis treatment. He had been playing with
friends.

Table 1. Literature search strategy.

1 Hemarthrosis or haemarthrosis 1931
2 (Haemophilia or haemophilia).mp 17 877
[mp = title, original title, abstract,
name of substance word,
subject heading word]
3 1AND 2 971
4 Treatment.mp or therapeutics 2256 487
S 4AND § 382
6 Limit 5 to humans 377
7 Pathophysiology.mp. 57 955
8 7AND 3 10

The 377 papers in ‘6’ were searched manually to a short list of 159 papers,
these and the 10 papers from ‘8> were reviewed by four members of the
group to produce the final selection of 65 papers that formed the basis of
this current paper. In addition, PubMed was searched using the same terms.
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Information was collected on target levels of clotting
factors, duration of treatment, treatment modality
(continuous infusion vs. bolus), monitoring of factor
levels, screening for inhibitors, use of antifibrinolytics,
non-weight bearing, immobilization, application of ice
packs, physiotherapy assessment and physical therapy.

Results

Literature review

The number of papers located by the literature search
is shown in Table 1. A short list of 169 papers was
reviewed by the group and 65 papers were identified
that formed the database for this current paper. Several
guidelines were also included.

What can we learn from haemarthrosis in patients
without haemopbhilia?

There is no published evidence that individuals without
haemophilia or coagulopathy sustain chronic arthrop-
athy following a single acute haemarthrosis caused by
trauma, pseudoaneurysm or synovial tumour.
Haemarthrosis has been reported occasionally in
patients receiving heparin, low-molecular weight
heparin or thrombolytic agents, but most reports
concern haemarthrosis in patients receiving vitamin-K
antagonists. Long-term joint damage does not occur
after a single episode of haemarthrosis in these
patients, but arthropathy can occur following recur-
rent joint bleeds and is identical to that seen in
haemophilia on X-ray and pathological examination.

Recommended management includes rest, careful joint
aspiration or temporary discontinuation of anticoag-
ulation [10,11].

Factor substitution therapy

Very few studies have evaluated the impact of different
factor replacement regimens on outcomes in haemarth-
rosis. There is no standardization of outcome measures
and it is therefore difficult to compare current studies
with earlier publications. A review [12] of 13 studies on
the treatment of joint bleeds published between the late
1960s and early 1980s [13-25] found that most
investigators recommended low initial doses of 10-
20 IU kg™ of factor concentrate or cryoprecipitate,
with reported success as high as 75-100% of cases
(Table 2) but were more often associated with a second
treatment. More recent publications with recombinant
clotting factor concentrate using 2540 IU kg™ bleed ™"
have reported success rates of up to 88% for a single
treatment [26-29].

Current consensus guidelines on the management of
acute haemarthosis (Table 3) recommend early infusion
with clotting factor concentrates to achieve plasma
levels of FVIII between 40% and 60%, or between 10%
and 20% when there is resource constraint [12,30-39].
It is not known whether shoulder and hip bleeds require
higher target levels for a longer duration.

If symptoms do not settle, or if the haemarthrosis
is severe, guidelines recommend a second dose 12—
24 h later. Although rarely performed, continuous
infusion has also been used in this setting [30-
32,34,37,39].

Table 2. Summary of reports describing outcome of single lower doses of factor replacement for acute haemarthrosis [Ref. (12)].

Year of Study Dose FVIII/FIX
publication reference Therapeutic material No. haemarthroses (IU kg™) Success (%)
1967 13 Cryoprecipitate 25 (in 12 patients) 23 56-64
1969 14 FVIII concentrate 51 (in 14 patients) 20-30 92
1974 15 FVIII concentrate 51 (in 9 patients) 10 97
1975 16 FVIII concentrate 51 (in 9 patients) 10 96
1977 17 FVIII concentrate 62 (in 21 patients) 8-12 100
1977 18 FVIII concentrate 106 7-9 90
173 11-13 79
64 15-17 94
1977 19 FVIII concentrate 549 acute bleeding 7.5-12.5 89
episodes (in 14 patients) 12.5-20 94
1978 20 FVIII/FIX concentrates 60 (in 37 patients) 3-7 100
1979 21 Cryoprecipitate 988* 31 99
1979 22 FVIII concentrate 99 (in 6 patients) 5-8 85
3 71
1980 23 FVIII concentrate 142 knee, 118 elbow; 79 ankle 7 67
14 95
28 100
1981 24 FVIII concentrate 144 (elbow in 27 patients) 11-16 78
1982 25 FVIII concentrate 95 (in 42 patients) 7 89
106 (in 42 patients) (ankle) 14 77

FVIII, factor VIII; FIX, factor IX.

*Success was calculated by plotting failure vs. dose of factor. A total of 988 episodes were studied but it is not possible to state how many were haemarthroses

and what dose of factor was used for each.
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Table 3. Management of acute haemarthrosis in haemophilia: summary of published guidelines.

Author and Country Reference Replacement therapy Physical therapy Pain control
WFH (no resource 30 Peak FVIII 40-60%; duration: Physiotherapy Immobilization, ice, analgesics
constraint) 2-3 days, sometimes longer if
inadequate response
WFH (significant 30 Peak FVIII/FIX 10-20%; duration: Physiotherapy Immobilization, ice, analgesics
resource constraint) repeat infusion 2-3 days
National Guidelines, 31 Early single dose of FVIII 20 UI kg™%; Maintain muscle function and Immobilization, ice, analgesics
New Zealand FIX 30 UI kg™'. Second dose 12-24 h strength
later
Gringeri; Santagostino 32-33 Early single dose: FVIIT 20 UI kg™'; FIX Physiotherapy Immobilization, ice
et al., Ttaly 40 UI kg™'; Second dose if necessary
GREHCO (Groupe 34 Early single dose FVIIT 20-30 UI kg™! - Physical therapy is helpful to Immobilization, ice
de Recherche et FIX 30-40 UI kg™!. Constitutive restore full activity
d’Etudes de haemarthrosis: FVIIT 20-30 UI
I’Hémophilie du kg™ 12 h™!; FIX 30-40 UI kg™*
Centre et de 24 h7!
I’Ouest France)
Germany 35 FVIII 20-40 UI kg™!. FIX Unspecified NR
Bunesirztekammer, 20-40 UI kg™'. Duration unspecified
Germany
Berntorp, Sweden 36 FVIII 20 UI kg™'; FIX 40 UI kg, Physiotherapy is needed to Paracetamol forms, if
Duration unspecified replace lost functions: necessary, combined with
programme straining after extropropoxifen or codeine
bleeding, work with methods
that ease pains: pool training,
massage, heat-cold, relaxation
Mahlangu, South 37 FVIII 25 Ul kg™'; FIX 30 Ul kg™'; Rest affected joint/limb and Apply ice, 5 min on and 10 min
Africa FVIII level of 40-60% for minor immobilize with non- off; analgesics; start
bleeds, 80-100% for major bleeds circumferential cast rehabilitative exercises under
once or twice daily until pain factor cover as soon as
disappears symptoms disappear
Kasper, Georgia 38 FVIII 20 UI kg™'; FIX 40 UI kg, Physiotherapy Ice, consultation if symptoms
Duration unspecified persist >3 days
Srivastava et al., India 39 Factor replacement for severe bleeds to Physiotherapy is initiated as

achieve a level of about 10%. One or

two doses are given

soon as pain subsides

FVIII, factor VIII; FIX, factor IX; NR, not recommended.

Acute pain control

There are few data addressing the treatment of acute
pain in acute joint bleeds, as most studies focus on the
treatment of chronic pain. A retrospective questionnaire
study among persons with haemophilia with acute and
chronic pain did not yield any useful information on the
relative efficacy of analgesics used to treat acute
haemarthrosis [40].

In principle, both opioid and non-opioid analgesics
could be used to treat pain in acute haemarthrosis, but
strong opioids are rarely used in practice. Among non-
opioid analgesics, paracetamol (acetaminophen) has
analgesic and antipyretic effects. It is generally recom-
mended for mild and moderate pain, but it should be
used with caution in patients with chronic liver disease
[41]. Some national guidelines (Table 3) recommend
that paracetamol may be combined with mild opioids
such as codeine to enhance the analgesic effect.

Traditional non-steroidal anti-inflammatory drugs
(NSAIDs) such as ibuprofen and diclofenac have been
used with caution in acute haemarthrosis. There is a risk
of platelet dysfunction and bleeding and gastrointestinal
adverse effects because they inhibit both cyclo-oxygen-
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ases COX-1 and COX-2. Newer, selective COX-2
inhibitors such as etoricoxib and celecoxib have been
shown to be effective and safe in haemophilia patients
[42,43]. There is, however, little evidence to support
their use in acute haemarthrosis apart from a small
retrospective study, reporting that a median of 10 (5-
14) days treatment with rofecoxib had no additive
effects on outcomes or pain control [44].

A high incidence of cardiovascular events led to the
withdrawal of rofecoxib by the manufacturer, but all
COX-2 inhibitors are associated with increased cardio-
vascular risk in long-term use [45]. They should
therefore be used with caution in patients with signif-
icant cardiovascular risk factors. Similar to traditional
NSAIDs, COX-2 inhibitors may also cause renal tox-
icity, especially in older patients and those with
impaired renal or hepatic function, or heart failure.

Steroids

Although treatment with intra-articular corticosteroid
injection has been described for chronic synovitis
associated with haemophilia, there is no literature
addressing its use in acute haemarthrosis. Studies have

© 2011 Blackwell Publishing Ltd
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evaluated the potential role of systemic corticosteroids
in dampening the intra-articular inflammatory response
after acute haemarthrosis [46-48]. Any benefits associ-
ated with treatment with oral corticosteroids are short-
lived and, because of their frequent side-effects, their
use is limited and not recommended by guidelines [48].

Other local measures. lontophoresis is a non-invasive
method of delivering electrically charged medication
through the skin. Hyaluronic acid, a major constituent
of connective tissue, can be delivered transdermally
when it is hydrolysed by the positive-charged enzyme
hyaluronidase [49]. A single study including 500
patients with haemophilia concluded that hyaluronidase
iontophoresis was a useful adjunctive treatment of both
haemarthrosis and haematomas [50]. Caution is, how-
ever, recommended until further studies demonstrate
the safety of this technique, because hyaluronidase is
indiscriminate in breaking down the intercellular
ground substance matrix and may therefore damage
cartilage by opening a path for infection and other
toxins [51].

Rest and splinting. The World Federation of Haemo-
philia Guidelines for lower limb bleeding episodes
recommend bed rest (1 day) followed by avoidance of
weight-bearing and the use of crutches when ambulat-
ing, and elevation when sitting (3—4 days). For the knee,
a compressive bandage is adequate, although in very
painful cases the bandage should be supplemented with
a long-leg posterior plaster splint. For the ankle, a short-
leg posterior plaster splint is recommended. For the
upper limb, usually a sling (for the shoulder) or a long-
arm posterior plaster splint (for the elbow) will provide
sufficient rest, support and protection. Lifting and
carrying heavy items should be avoided until the
bleeding has resolved (4-5 days) [52].

Arthroscopy

There is no literature supporting a role for arthroscopy
in the acute management of haemarthrosis in haemo-
philiacs, and it is not recommended by current consen-
sus guidelines. There is no consensus about the role of
arthroscopy in patients with normal haemostasis pre-
senting with haemarthrosis following trauma. Although
arthroscopy may contribute to accurate diagnosis, it
does not influence acute management in adults [53,54]
or in children [53].

Aspiration/arthrocentesis

The technique of aspiration of an acute haemarthrosis
in patients with haemophilia has been described since
1963 [55]. Protagonists of the procedure suggest that
removal of blood may provide immediate pain relief

© 2011 Blackwell Publishing Ltd

and may lower the risk of haemophilic arthropathy by
reducing the duration of synovial exposure to blood and
iron. There is very limited literature addressing this area
of management in patients with haemophilia, and,
except for selected cases, it is not generally recom-
mended in consensus guidelines.

A single randomized control trial included 22 adults
with intermediate swelling of the knee joint, 11 of
whom underwent aspiration under local anaesthesia
and intravenous analgesia [56]. The knee was then
bandaged, and neither splinting nor intra-articular
steroid injection were used. At day 1, there was a
statistically significant improved range of movement in
patients who had undergone aspiration, but by day 35
there was no difference between the groups. Aspiration
was painful in a subset of patients. The authors
recommended that aspiration be used only for tense
effusions, and may be offered to patients with interme-
diate effusions if they wish rapid resolution of symp-
toms, but that they should be warned of the risk of pain
during the procedure.

In 1975, a retrospective study of 27 cases of children
and adults with haemophilia and a knee haemarthrosis
concluded that aspiration was safe and effective in
restoring early joint function in established severe
haemarthrosis [57]. The authors noted a gain of
extension and an overall increase in range of motion
by day 4. Patients who had undergone aspiration
returned to normal school and employment within
48 h of the procedure, compared with an average of
3-7 days in-patient hospitalization for cast or traction
immobilization in descriptive historical controls. There
have been no recent studies of aspiration of haemophilic
knee bleeds.

A case report found symptomatic improvement in all
five patients who underwent ultrasound aspiration of
hip haemarthrosis that failed to resolve on factor
replacement. Factor VIII replacement was given to cover
the aspiration, and the authors recommended aspiration
of haemarthrosis in this group of patients [58].

Physiotherapy

Most consensus guidelines recommend physiotherapy
following acute haemarthrosis in patients with haemo-
philia (Table 3). There is, however, no significant
evidence to support recommendations for specific
interventions. In 1964, Greg outlined the need for rest,
elevation, application of an ice pack and immobilization
of the joint by positioning on foam, rubber or light
plaster of Paris shells [59]. Immobilization was recom-
mended for no more than 5 days, and early active
movement was advised to assist in the absorption of any
residual blood. Skin traction to the lower leg was
recommended if the ankle affliction was not too great.
The paper advised very careful physiotherapy, initiated

Haemophilia (2011), 17, 383-392
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after the end of immobilization and including early
quadriceps drill and resistance exercises. The final
recommendation was to protect the knee joint for
several weeks by crutch walking until the quadriceps
muscle was strong enough to stabilize the joint.

Cooling measures

The application of ice is recommended by consensus
guidelines (Table 4) but little is known regarding the
safe periods of application, or the relative safety of
cryotherapy devices such as the Cryo Cuff™ (D]O,
Vista, CA, USA) when used in the home setting by
patients suffering from severe haemophilia and related
bleeding disorders. There is one observational study
providing some evidence that cooling procedures
provide symptomatic and possibly therapeutic benefit
in treating haemarthrosis. In the study, 12 selected
patients with severe haemophilia A or B or type 3 von
Willebrand’s disease (VWD, age 5-435 years) used Cryo
Cuff™M as part of a PRICE (protection, rest, ice,
compression and elevation) regimen [60]. The device
was applied for 15 min, repeated every 1-2 h as
tolerated. After 1 year’s treatment, all patients agreed
or strongly agreed that the device had a positive
impact in reducing pain and 78% either agreed or
strongly agreed that the device significantly reduced
swelling associated with haemarthrosis. There was no
conclusive evidence that the device reduced the amount
of factor concentrate used to treat the acute bleeding
episode, but no patient reported a subjective delay in
achieving haemostasis or the need for extra factor
replacement therapy as result of the use of the device.
No other adverse effects were reported.

Imaging techniques

Current guidelines do not recommend imaging exami-
nation in acute haemarthrosis unless there are unusual
features e.g. trauma or infection. Most studies have
used imaging to assess the long-term consequences of
repeated joint bleeds in haemophilia, but one study
reviewed the results of routine ultrasound on admission
in 47 acute bleeds (both soft-tissue bleeds and haem-
arthrosis) in 33 patients with haemophilia, and one
patient with VWD. The authors concluded that ultra-
sound was useful in managing soft-tissue bleeds, but not
in joint bleeds except for haemarthrosis in the hip joint
[61]. There is no evidence that MRI is valuable in
diagnosing acute haemophilic haemarthrosis (spontane-
ous or traumartic).

Angiographic embolization

Rapid onset of bleeding, resulting in complete loss of
function and intense pain, occurs occasionally after
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Table 4. European Survey of the Management of Acute Haemarthrosis.

Case 1, Case 2, Case 3,
8-year 43-year 8-year
Reason for haemarthrosis Post-trauma  Spontaneous Spontaneous
Swelling Major Major Moderate
Current replacement therapy  Prophylaxis  On-demand  Prophylaxis
Dosage on day 1 (%)
30 Ukg™! 25 31 75
40 U kg™ 35 54 19
50 U kg™ 40 14 6
Replacement on day 2 (%)
Yes 95 100 66
Replacement on day 3 (%)
Yes 77 90 22
Replacement on day 4 (%)
Yes 54 40 27
Infusion(s) day™" (%)
1 day™ 19 24 88
2 day™ 81 76 12
Continuous infusion (%)
Yes 0 4 0
No 100 96 100
Inhibitor screen on admission (%)
Yes 28 15 29
No 72 85 71
Radiological examination (%)
Yes 57 27 22
No 43 73 77
X-ray (%)
Yes 50 18 N
Ultra-sound (%)
Yes 13 13 16
MRI (%)
Yes 0 4 0
Aspiration (%)
Yes 19 28 0
No 81 72 100
Immobilization (cast) (%)
Yes 71 63 38
No 29 37 62
Non-weight bearing (%)
Yes 85 85 44
No 15 15 56
Physiotherapy (follow-up) (%)
Yes 44 44 37
No 56 56 63
Drugs (%)
Oral steroids 0 0 10
NSAIDs 27 45 N
Analgesics 86 86 47
Tranexamic acid 18 13 10
Ice (%)
Yes 95 100 89
No 4 0 11

NSAID, non-steroidal anti-inflammatory drug.

joint replacement or spontaneously in haemophilic
haemarthroses. If these bleeds are unresponsive to high
dose treatment, investigation for vascular abnormalities
should be undertaken and if present, angiographic
embolization should be considered. Angiographic
embolization with a non-adhesive, liquid embolic agent
requires a skilled radiologist, but two recent studies
suggest that it is a promising therapeutic option in this
situation [63,64].

A group from Amsterdam has treated 23 cases of
massive knee or elbow bleeding in 18 patients by
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selective arterial catheterization using a micro catheter
when an excessive blush, suggesting hyperaemic tissue
or ruptured microaneurism, was found on angiography
[62]. Embolization was effective in 20 of 23 patients,
but rebleeding occurred in seven patients. Repeat
embolization resulted in complete control in five and
reduced bleeding in two of these patients. Complica-
tions occurred in six of the 31 procedures: three patients
experienced pain in the affected joint, one a temporary
spasm of the artery, one a small thrombus of the artery
and one a psoas bleed.

A second study recently reported the beneficial effect
of embolization in seven patients with severe haemo-
philia A or haemophilia B experiencing recurrent
massive bleeds of one elbow or knee joint in the
absence of trauma and despite intensive secondary
prophylaxis [63]. Following angiographic identification
and embolization of the bleeding arteries in eight joints
(six elbows and two knees), there were no recurrent
severe bleeds unresponsive to coagulation factor
replacement during a mean of 16 months follow-up.
The consumption of factor concentrate decreased to
one-third of the amount consumed before embolization.

Assessment of outcome. As recently emphasized,
patient reports of efficacy of treatment of haemo-
philia-related joint bleeding are by definition subjective,
yet are often the primary outcome in studies comparing
therapies [64]. Verbal descriptors such as effective,
partially effective, poorly effective, not effective are
treated as dichotomous or categorical variables in
analyses, lowering the statistical power relative to that
which might be achieved with a continuous variable.
Pain recording on a 100-mm visual analogue scale
(VAS) during the course of joint bleeding was recently
found to have more power than a dichotomous variable
and when used with verbal descriptions of efficacy to
improve the overall accuracy of assessment [64].

Survey

As shown in Table 4, for moderate haemarthrosis, a
first dose of 30 U kg™ FVIII was given by 75% of
treaters once a day (88%) and repeated on day 2 (66%)
and up to day 4 (27%). At presentation of a severe
haemarthrosis, a first dose of 40-50 U kg™! FVIII was
given by 68-75% of treaters and repeated on day 1 (76—
81%). Replacement therapy was continued up to day 3
(77-90%) or 4 (40-54%).

The following investigations were advised: inhibitor
screen by 15-27% of the respondents; factor assays by
70%; and radiological examination by 22-57% of the
cases. Aspiration was considered by 19-28% of the
physicians in major haemarthrosis only.

Active interventions were recommended as follows:
physiotherapy by 37-44%of the respondents; immobi-
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lization (splint or cast) by 38-71% and non-weight-
bearing by 44-85%. Analgesics were used by most
physicians (47-86%), but corticosteroids, NSAIDs and
antifibrinolytic agents were used infrequently (usually

<20%).

Discussion

Despite the tremendous benefit offered by primary
prophylaxis, haemarthrosis remains an important clin-
ical problem for individuals with haemophilia A and B,
and may lead to chronic synovitis and haemophilic
arthropathy. No comprehensive review of the manage-
ment of acute haemarthrosis in patients with haemo-
philia has been published recently. This paper provides
a comprehensive literature review of published data as
well as a survey of current practice among a large group
of European haemophilia treaters.

Interesting conclusions can be drawn from the liter-
ature review. Although replacement therapy represents
the first step in the management of acute haemarthrosis,
very few randomized controlled trials have evaluated
the appropriate levels of FVIII or FIX and the optimal
duration of treatment. Relatively low doses, ranging
from 3 to 30 IU kg™! of factor, derived from studies
published between 1967 and 1982 were reported to be
successful. The criteria for success were not well defined
in these studies and make comparison with later,
more stringent, studies difficult. More recent studies of
recombinant clotting factor concentrates using much
higher doses (25-40 IU kg™! bleed™!) and employing
better defined outcome criteria report success of up to
88% with a single infusion. In the past, variation in
the literature has been reflected in the inconsistency in
published guidelines. Our survey reveals a consistent
approach in line with the more recent studies. There are
few published data on the optimal management of less
common joint bleeds such as hips and shoulders.

As illustrated by the literature review, there is little
evidence-based information to determine the role of
diagnostic  procedures (radiological examination,
arthroscopy) or adjunctive therapies (aspiration, pain
control, physiotherapy, cooling measures, anti-inflam-
matory agents and embolization) in the management of
acute haemarthrosis and our survey shows significant
heterogeneity in approach. This lack of evidence is
again well reflected in current guidelines, which do not
provide standardized and detailed protocols of adjunc-
tive therapies. Such information appears, however,
critical in view of recent insights into the pathophysi-
ology of haemophilic arthropathy and the understand-
ing of the blood toxicity. Although non-weight bearing
appears to be an important adjunctive measure in all
patients, the role of joint aspiration to preserve joint
function in patients with major haemarthrosis remains
to be clarified.
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This survey, conducted among a large group of
treaters caring for several thousand haemophilia
patients, provides interesting information on treatment
practices, including target factor levels, duration of
treatment and use of certain treatment modalities. The
survey highlights much heterogeneity in the manage-
ment of acute haemarthrosis across the EU. The
prescribed treatment regimens were usually more inten-
sive, targeting higher factor levels, than those reported
in the literature and current guidelines. Only a minority
of the treaters considered joint aspiration to be a useful
adjunctive treatment.

Treatment recommendations

Because of the limitations of the literature, it is not
possible to provide evidence-based guidelines for the
optimal management of acute haemarthrosis in patients
with haemophilia. However, based on the results of
literature review, survey and discussion within the
EHTSB, consensus was reached on the following
recommendations [the level of evidence (see Table )
is shown in parenthesis]:

Replacement therapy. Recent studies and clinical
consensus quote and support initial treatment with
25-40 TU kg™! FVIII concentrate. In the vast majority
of cases, this will resolve with one treatment [26-29].
Higher doses such as 50 IU kg™! may be necessary for
more severe bleeds e.g. post-traumatic. Replacement
therapy should be initiated as soon as possible and
repeated until satisfactory resolution defined as
resolution of pain and recovery of function (grade B,
level III).

Acute analgesia and anti-inflammatory agents. Immobi-
lization and the use of ice may be helpful in the relief of
pain and to resolve the bleed. There are no clear studies

Table 5. Grading of recommendations and levels of evidence.

Grade Level
A Ia

Type of evidence

Evidence obtained from meta-analysis of
randomized studies.

Evidence obtained from at least one
randomized controlled trial.

Evidence obtained from at least one
well-designed controlled study without
randomization.

Evidence obtained from at least one other
type of well-designed quasi-experimental
study.

Evidence obtained from well-designed
non-experimental descriptive studies, such
as comparative studies, correlation studies
and case-control studies.

Evidence obtained from expert committee
reports or opinions and/or clinical
experience of respected authorities.

A Ib

B 1la
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to guide choice of analgesia, but based on its efficacy
and side-effect profile we recommend paracetamol for
mild to moderate pain, with caution in patients with
liver disease. Opiates may be necessary for severe pain.
We recommend short-term treatment with selective
COX-2 inhibitors in preference to non-selective
NSAIDs where available (grade C, level IV).

There is no literature to support the treatment of acute
haemarthrosis with intra-articular or systemic corticos-
teroids in patients with haemophilia. We do not recom-
mend the use of corticosteroids (grade C, level IV).

Radiological evaluation. We do not recommend the
routine use of imaging in the management in acute
haemarthrosis. There is some evidence that ultrasound
may be useful in the assessment of suspected haemarth-
rosis of the hip. Imaging should be reserved for patients
presenting with atypical features, major swelling or
trauma of a joint to exclude a concomitant traumatic
lesion (grade C, level 1V).

Aspiration. Aspiration may be appropriate to provide
early symptomatic relief of a tense haemarthrosis. An
experienced professional, using aseptic techniques,
should perform the procedure only after adequate
clotting factor concentrate replacement. The long-term
benefits of joint aspiration remain to be determined

(grade C, level 1V).

Arthroscopy. Given the uncertainty in patients with
normal haemostasis, and the absence of studies in
bleeding disorders, we do not recommend arthroscopy
in routine management of patients with acute haemarth-
rosis associated with haemophilia (grade C, level IV).

Angiographic embolization. Angiographic emboliza-
tion may be considered in recurrent joint bleeds caused
by vascular abnormality. In the light of limited clinical
experience to date, we recommend that the procedure
should only be undertaken at experienced centres (grade

C, level IV).

Physical therapy. There is no significant evidence base
to support recommendations for specific physical
therapy interventions. Cooling measures reduce pain
and swelling. We recommend immobilization and
non-weight bearing for most patients, followed by
rehabilitative physiotherapy under factor cover (grade
C, level IV).

In conclusion, this study provides both a comprehen-
sive review of the available literature and a large survey
of the management of acute haemarthrosis in patients
with haemophilia. This review highlights the need for
robust future studies to better define the appropriate
replacement therapy and the role of adjunctive thera-
pies such as aspiration. Local practice and national

© 2011 Blackwell Publishing Ltd
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guidelines may need to be revised in light of recent
advances in the understanding of the pathogenesis of
haemophilic arthropathy. Within the constraints dis-
cussed, treatment recommendations are provided that
reflect the literature, current practice and the clinical
experience of the EHTSB.
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